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«'EHETHUKA K9OHE ®U3NO0JIOI'UA: OTKEHI, BYI'THI, BOJTAIIAT'BI» (IGPH 2025)
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Present, Future™ dedicated to the 30th anniversary of the Institute of General Genetics and Cytology and
the 80th anniversary of the Institute of Human and Animal Physiology
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Matepuansl MexayHapoAHONH Hay4dHO-NpakTHYeckol KoH(epeHuuu «l'eHeTHka W (DU3HOIOTHS:
IpoIyIoe, HacTosIee, Oy Tyniee», nocBseHHoi 30-1eTuto co 1HsA ocHOBaHMs MIHCTUTYTa 0011el TeHeTHKH
u nutosaoruu u 80-neturo MHcTUTYTA (DU3HOTIOTHH YeTOBEKa U AKUBOTHBIX.

Marepuainbl KOHGEpEHIIMY 0XBaThIBAIOT MIMPOKHUNA CIIEKTP HANPAaBICHUN HCCIIEOBAaHUM, CBA3aHHBIX
C HCHOJB30BAHMEM TI'E€HETUYECKHX PECYpPCOB PACTEHUM, JKMBOTHBIX, MHUKPOOPTaHW3MOB H BHPYCOB;
TeHETHYECKUMHU U (PU3HOJIOTHYECKUMHU acleKTaMU B3aUMOJICHCTBUS YEJIOBEKA, KUBOTHBIX U PACTEHHH ¢
9KOJIOTMUECKUMHU (PaKTOpaMU; UCIIOJIb30BAaHUEM I€HETHUECKUX M (PU3UOJIOTHYECKUX MOJIXO0J0B B CHOPTE;
KOCMHMYECKOW (U3MOJIOTHU; M3y4YeHHeM IpeBHUX U coBpeMeHHbIX JIHK; monekymspHo-reHeTnueckue,
Oonoxumuueckue 1 (pU3NoI0rHuecKre CCIIeJOBaHNs; pa3BUTHE HOBBIX OMOMH(POPMAIIMOHHBIX U TEHOMHBIX
TEXHOJIOTHH.



YBaxxaemble KOJJIETH, IOPOTrHe TOCTH, YYACTHUKH KOH(epeHn!

OT UMeHU OpraHMU3allMOHHOTO KoMHUTeTa MIHCTUTYTa TeHeTUKH U (PU3HOJIOTHH Pajibl IPUBETCTBOBATD
BaC Ha Hamell MEeXIyHapOJHOW HaydHO-TpakTHYeckod KoH(pepeHunn «l'eHermka u Qusmosorus:
npoiioe, Hacrosimee, Oyaymiee», NMocBAmEHHON 30-1eTHro co aHA ocHOoBaHuWs HMHCTHTyTa OO0mICH
reHetukn W 1uronorud M 80-metuto  MHcTHTYyTa  (U3MONOTMM  YENOBEKA U JKUBOTHBIX!
Lenb npoBeaeHus JaHHOW HayYHON KOH(MEpeHIIMH — O00beIMHEHUE BEAYIINX UCCIIeI0BATENCH, MOJIOIBIX
yU€HBIX U MPEJICTABUTENIECH HAyYHOT'O COOOIIECTBA Ui 00CYKICHNUS aKTyalbHBIX IOCTUKEHUN U BBI30BOB
B 00J1aCTH F€HETHKH, PU3UOJIOTUH, OUOTEXHOJIOTUU U CMEKHBIX JUCLUILIMH.

B 2021 roay cornacuo IlocranoBnenus IlpaButensctBa Pecny6nmku Kazaxcran ot «21» okTsa0ps
2020 roma Ne 690 «O HEKOTOPBIX BOIIPOCAX PECIyOIMKaHCKUX TOCYapCTBEHHBIX NpeanpusiTi Komurera
Hayku MuHucTepcTBa 00pa3oBanus U Hayku Pecny6onuku Kazaxcraw» MHCTUTYT ObL1 peopraHu3oBaH B
PI'TI na [IXB «HCTUTYT reHeTHKH W (U3HOJIOTHW» TyTeM mnpucoeauHeHus k Hemy PITI «MucTtuTyT
¢uznonorun uvenoseka U kuBoTHBIX» KH MOH PK u PI'TI «llenTpanbsaas nmabopaTopust OMOKOHTPOIIA,
ceprudukanmu 1 npeakmandeckux ucnbsitanuiny KH MOH PK. B Hacrosiee Bpemss MUHCTHTYT sSBIIsIeTCS
1o/iBeIoMcTBeHHOM opranusauuein Komurera nayku MHBO PK.

B crpykrype HHctutyta aeiictBytor 11 HayuHblx noxpasneneHuil: LleHTp nmaneoreHeTuku u
STHOT€HOMHUKH, Jaboparopus MOJIEKYJSIPHOM TI€HETHKH, JIabopaTopusi TE€HETHMKHM M LUTOT€HETHKU
KUBOTHBIX, JJAOOPATOPUS SKCIIEPUMEHTAILHOTO MyTareHesa, 1abopaTopusi FTeHeTHUYEeCKOI0 MOHUTOPHUHTA,
nabopaTopusi TEHETHKH W PENpPOAYKIUH JIECHBIX KYJIBTYp, JTAOOpaTOpHs SKOJIOTHYECKON (HU3MOIOTHH
YeloBeKa U JKUBOTHBIX, JIa0OpaTOpUsl OSKOJOTMYECKOM (U3MOJOTHMM  pacTeHui, mabopaTopus
(hapMaKoJIOTHIECKUX UCCIICOBAHMM, TabopaTopus (pu3noaoruu mTuMEpaTHIecKold CHCTEMBI, JIA0OpATOPUS
(buU3HONOTHH MUIIEBAPEHUSI.

Ham wuHcTUTYT sBiIeTCs OJHHMM U3 BeIyIIMX HayuyHbIX LEeHTpoB PecmyOiuku Kazaxcran,
3aHUMAIOIIUMCS TIEPEIOBBIMU UCCIICOBAHUSAMHU, HANPABICHHBIMU Ha pellleHre Kak (yHIaMEeHTalbHbIX,
TaK M MPUKJIAJTHBIX 33124 B 00J1aCTH MEAULIMHBI, CEITbCKOTO XO35HCTBA, SKOJIOTUH U IPYTHX CMEKHBIX cep.

CeroassuHssa KOH(EpEeHIUs — 3TO He TOJBKO MiaTtdopMa /i1l 0OMeHa HayYHbIMU pe3yJIbTaTaMH,
HO U MPOCTPAHCTBO AJISl 3apPOKIACHMSI HOBBIX UJAEH, YKpEIJIeHUs! MPOPECCHOHATbHBIX CBSI3€H M pa3BUTUSA
MEXIUCIUIUITMHAPHOTO Juanora. OCOOEHHO BaXKHO Y4acTHE MOJIOJIBIX YUEHBIX, Ubs SHEPTUS U CTPEMIICHHE
K 3HaHMSIM BJIOXHOBJISIIOT Hac U (popMHUpyIOT Oyayliee HayKu.

[TpoBesnenue 3Toro MeponpuaATUs ObUIO ObI HEBO3MOXKHO 0€3 MOAJIEPHKKU CIIOHCOPOB. MBI HCKpEHHE
NPU3HATEIbHBI TCHEPATbHOMY CIIOHCOPY KOoH(pepeHnn — kommanuu Optonic, 3070ToMy CHOHCOPY —
Zalma Ltd, texunueckomy opranusaropy — Micro Solutions (Lab Quryltai), a Takxke Bcem apyrum
cnioncopam — DeltalLab, Veld, Advena, ElipsLab, LTQ, Sesana, Mediland u CeGat, — kto oka3zain
LIEHHYIO IIOMOILb B OPraHU3aluK 3TOM BCTPEUH B TOpoJe AJIMATHI.

Mp1 Gnarogapum Beex ydacTHUKOB KoH(pepeHmu |GPH 2025 3a nposiBiieHHBIN HHTEpEC M aKTHBHOE
yuactue. Hageemcsi, 94To BaM MOHpaBUTCS 3Ta KOH(GEPEHLIUs U NMpeObIBaHUE B HAIIEM T'OCTEIPUHMHOM
rOpoJI€ OCTAaBUT Y BaC TOJBKO caMbl€ TEIUIbIE BIIEUATIICHNs!

XKenaem BcemM yuyacTHHMKaM KOH(EpeHIMH NPOAYKTHUBHOW pabOThl, HHTEPECHBIX JIOKJIAJO0B,
COJIepKATENbHBIX JTUCKYCCUH M HOBBIX NPO(ecCHOHAIBHBIX 3HAKOMCTB. IlycTh 3Ta BCTpeda CTaHeT
OYepeTHBIM LIaroM Ha MyTH K OOJBIINM OTKPBITUSM!

Oprkomurer KoHGpepeHIHH



Kypmerri opintectep, KaaipJ/i KOHaAKTap, KOH(epeHI U KaTbICylIbLIapbI!

I'eneTrka >xoHe (PM3MOJIOTHSI MHCTUTYTBIHBIH YilbIMaacTelpy kKomurteTi aThiHaH Ciznepai XKanmsl
TCHETHKA JKOHE IIUTOJIOTUS MHCTUTYTHIHBIH KypbuiFanbiHa 30 KbUT j)KoHE AJlaM JKOHE JKaHyapiiap FhUIBIMBI
UHCTUTYTHIHBIH 80 KbUIAbIFbIHA apHAIFaH «['eHeTHKA KoHe (PU3MOJIOTUs: OTKEHi, OYyriHi, OoamarsDy
aTThI XaJIBIKAPAIIBIK FRUTBIMU-TIXKIPUOEiK KOH(pEepEeHIIMIMbI3Fa KOl KeiHi3aep!

bys1 FbUIbIMM KOH(EpPEHLUSHbIH MakKcaTbl — T€HETHKa, (pru3nosiorusi, OMOTEXHOJIOTHUS JKOHE OFaH
iprenec cananapIarbl ©3eKTi )KETICTIKTep MEH ChIH-KaTepJiep i TAJIKbUIAY YIIiH JKETEKII 3epTTeyIiIepai,
JKac FaJIbIMAap MEH FhUIBIMU KaybIMIACTHIK OKUIIEPiH OIpIKTIPY OOJIBI TaObLIaIbI.

2021 sxputel Kazakcran PecriyOnmkace! Ykimerinig 2020 xbutrbl 21 kazannarsl Ne690 kaynbichiHA
corikec "Kazakcran PecryOnukach! biniM xoHe FBUTBIM MUHHUCTPIIIT] FBITBIM KOMUTETIHIH pecTy OIMKaIIBIK
MEMIJICKETTIK KOCIMOpBIHAAPHl Typayibl Keilip wmacenenep” typansl, Muactutyr "I'eHermka xkoHe
¢usumonorust uHCTUTYTH" HHIDKK PMK petinae kaiita ydbIMAACTBIPBUIALI. bysl KaiTa yibIMIacTeIpy
OapeichiHaa oraH FeutbiM KomuTeTiHIH "AmaM xoHe kaHyapiap ¢uznonorusicel ”HCTUTYTH" PMK men
"buobakpinay, cepTuUKaTTay >XKOHE KIMHHKAra JEHiHT1 3epTTeysiepAiH opTanblK 3epTxaHackl" PMK
Kocwu1el. Kazipri yakeitra MaCTHTYT KP $2KBM FhUTRIM KOMUTETIHIH BEIOMCTBOJIBIK OaFBIHBICTHI YIBIMBI
00JIBII TaOBLUIAEL.

Wuctutyr KypeuibiMbiHAa 11 FeuTBIME  OGemimmie xyMmbic icreiimi: IlameoreHernka >xoHe
STHOI€HOMUKA OpTaJbIFbl, MOJIEKYJANbIK T'€HETHKA 3€pTXaHachl, JaHyapiap TIE€HETHKAachl >KoHE
[IUTOTCHETHKACH 3€PTXAaHAChl, DKCIEPUMEHTTIK MYTareHe3 3epTXaHachl, T€HETUKAJIBIK MOHHUTOPHHT
3epTXaHachl, OpMaH OCIMJIKTEPIHIH IeHETUKAChl ’OHE KeOel 3epTXaHachl, aJjaM MEH >KaHyapliapJblH
OKOJIOTHSUIBIK (PU3HONIOTHSCH 3€PTXaHACHl, OCIMIIKTEP/IiH SKOJOTHSUIBIK (DU3HONOTHACH 3€pTXaHACH,
(bapMaKoJIOTHSIIBIK 3€pTTeyJIep 3epTXaHachl, TUMda KyieciHiH (U3HOIOTUACH 3epTXaHaChl, aC KOPBITY
(U3NOTOTHSACH 3€PTXAHACHI.

Bi3niH MHCTUTYT MeIuIMHA, aybUl IIapyalllbUIbIFbl, KOJIOTHS oHE Oacka Ja OailylaHBICTHI
cajlayiap/iarbl ipreii jKOHE KOJJaHOa bl MOceNeNepal IIenryre OarbITTalfaH O3BIK 3epTTeyJepMEH
aitHanbicathiH Ka3akcran Pecny0MKachIHBIH KETEKIII FHUTBIMU OPTaIbIKTAPBIHBIH 01pi OOJIBIN TaObLIAIbI.
byrinri koHpepeHuus — Oyl TeK FhIIIBIMU HOTHXKEJIEPMEH alIMacy ajlaHbl FaHA €MeC, COHbIMEH Karap
KaHa UIesUIapJblH TyybIHa, KociOM OailiylaHbICTap/bl HBIFAWTYFa *KOHE MOHAPAIbIK JUAJIOTThl JaMBITYFa
apHaJIFaH KeHICTIK. Ocipece kac FalbIMAApAbIH KaThICYbl €pEeKIIIe MaHbI3bl, OJapbIH XKirepl MeH OurimMre
JIeT€H YMTBUIBICHI 01311 IIa0BITTaHIBIPBIN, FRUIBIMHBIH OOJIAIIAFbIH KAJIbIITACTHIPA/IbI.

byn mapa nemeymrinepain KoaaaybHCh3 oTiiec eai. Konpepenuusubia 6ac nemeymrici — Optonic,
anTbiH gemeyini — Zalma Ltd, rexaukansik yiisimaacteipyisl — Micro Solutions (Lab Quryltai), connaii-
aK oCbl Ke3jecyll AnMarbl KajachlHIa YMbIMIAcThIpyFa Oarajbl KeMEK KepceTKeH OapiblK Oacka Ja
nemeymrinepre — DeltalLab, Veld, Advena, ElipsLab, LTQ, Sesana, Mediland xone CeGat
KOMIIaHUSJIapbIHA IIBIH )KYPEKTEH allFbIC alTaMBblI3.

IGPH 2025 xondepeHIMsACHIHBIH OapiblK KaTICYIIBUIAPIHA KBI3BIFYIIBUIBIKTAPEl MEH OelceH i
KaThICKAHJaphl YIIIH alfblc aiTambl3. by KoHbepeHIMs cizgepre yHaWIbl Jiell CeHeMi3 *oHe Oi3iH
KOHAKXal KajamMbI3a OOJFaHBIHBI3 TEK JKBUTBI 9CEP KAABIPAIbI AT YMITTCHEMI3!

Kondepennusra KaTbICYIIbUIAPBIH OapibIFbIHA HOTHIKENI JKYMBIC, KbI3BIKTHI OasHaamManap,
Ma3MyH/bl MIKipTajgacTap MEH jKaHa KOCiOM TaHBICTBIKTAp TUIEHMI3. byl Ke3jecy yJKeH jkaHaJbIKTapra
6acrap Tarbl O6ip KagaM O0JIChIH!

KondepeHuusiHbIH YiBIMAACTBIPY KOMHUTETI



Dear colleagues, distinguished guests, and conference participants!

On behalf of the Organizing Committee of the Institute of Genetics and Physiology, we are pleased
to welcome you to our international scientific and practical conference, “Genetics and Physiology: Past,
Present, Future”, dedicated to the 30th anniversary of the Institute of General Genetics and Cytology and
the 80th anniversary of the Institute of Human and Animal Physiology! The purpose of this scientific
conference is to bring together leading researchers, early-career scientists, and members of the academic
community to discuss current achievements and emerging challenges in genetics, physiology,
biotechnology, and related fields.

In 2021, pursuant to Resolution No. 690 of the Government of the Republic of Kazakhstan dated
October 21, 2020, “On Certain Issues of Republican State Enterprises under the Science Committee of the
Ministry of Education and Science of the Republic of Kazakhstan,” the Institute was reorganized into the
Republican State Enterprise on the Right of Economic Management “Institute of Genetics and Physiology”
through the merger with the Republican State Enterprise “Institute of Human and Animal Physiology” and
the Republican State Enterprise “Central Laboratory for Biocontrol, Certification, and Preclinical Testing,”
both of which were subordinate to the Science Committee of the Ministry of Education and Science of the
Republic of Kazakhstan. At present, the Institute is a subordinate organization of the Science Committee of
the Ministry of Science and Higher Education of the Republic of Kazakhstan.

The structure of the Institute comprises 11 scientific divisions: the Center for Paleogenetics and
Ethnogenomics; the Laboratory of Molecular Genetics; the Laboratory of Animal Genetics and
Cytogenetics; the Laboratory of Experimental Mutagenesis; the Laboratory of Genetic Monitoring; the
Laboratory of Forest Tree Genetics and Reproduction; the Laboratory of Human and Animal
Ecophysiology; the Laboratory of Plant Ecophysiology; the Laboratory of Pharmacological Research; the
Laboratory of Lymphatic System Physiology; and the Laboratory of Digestive Physiology.

Our Institute is one of the leading scientific centers in the Republic of Kazakhstan, conducting cutting-
edge research aimed at addressing both fundamental and applied challenges in medicine, agriculture,
environmental science, and related fields.

Today’s conference is not only a platform for sharing scientific results but also a space for the
generation of new ideas, the strengthening of professional ties, and the promotion of interdisciplinary
dialogue. The participation of young scientists is particularly significant, as their energy and thirst for
knowledge inspire us and shape the future of science.

The organization of this event would not have been possible without the support of our sponsors. We
sincerely thank the general sponsor of the conference — Optonic, the gold sponsor — Zalma Ltd, the
technical organizer — Micro Solutions (Lab Quryltai), as well as all other sponsors — Deltal.ab, Veld,
Advena, ElipsLab, LTQ, Sesana, Mediland, and CeGat — for their valuable contribution to making this
meeting in Almaty a reality.

We would like to thank all participants of the IGPH 2025 Conference for their interest and active
involvement. We hope you enjoy the conference and that your stay in our hospitable city leaves you with
only the warmest memories!

We wish all conference participants productive work, engaging presentations, meaningful
discussions, and valuable new professional connections. May this meeting be another step forward on the
path to great discoveries!

Conference Organizing Committee
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KA3AKCTAHHDBIH KEMIC-)KUJIEK JAKBIJITAPBIHBIH 'EHETUKAJIBIK
PECYPCTAPBI )KOHE OJIAP/IbIH BAY-BAKIIIA INIAPYAIIBIJIBIFBIH JAMBITY JAF bI
POJII

Ackaposa M.} HypceiitosaT .13, Ceiicenora A.., Omapos E.1°, FOcynosa 3.}, Kangsi6aesa 1.1,
Counran6ekos C.1, Ka6puibexosa B.1"
YKasax scemic-xoxonic wapyauvinpi2vl uiibimu-3epmmey uncmumymot, 2. Anmamot, Kazaxcman
2 Anmamol mexnono2uanbiK ynueepcumemi, 2. Anmamot, Kazaxcman
346aii amvindasv Kasax ynimmuix nedazocukansiy ynusepcumemi, e. Anmamet, Kazaxcman
4 Xanvikapanvlx unoicenepuik-mexHono2usnvlk yuusepcumemi, 2. Anmamul, Kazaxcman
SKazax ynmmulx azpapivix sepmmey yuugepcumeni, 2. Aimamot, Kazaxcman
*e-mail: k_b_zh@mail.ru

Kazakcran aymarpiHia »a0aiibl JKeMic JaKbUIAaphl MEH OJIApJbIH MOACHU COPTTAPBIH OCIpY YIIiH
KOJIaiJIbl KIIMMATTBIK JKaFaiiap skacainrad. [lereHMeH, )keMic IapyalblIblFbl CalachbIHbIH JaMy KapKbIHbI
op Typii cebenTepre OaillaHBICTBI, COHBIH ILIiHAE COPTHUMEHTTIH 3aMaHayd TajlalmTapra cail Kenmeyi,
BHPYCCBHI3 TOIIMOAK IIapyallbUTBIFBIHBIH )KOKTBIFBI, KAYIITi aypyIapMeH MEH 3USTHKECTEP/IiH JaMybl KOHE
TEXHOJIOTUSIAP/AbIH  KbIMOATIIBUIBIFEl cayijapblHaH Texkeyial. COHFbl OHXKBUIIBIKTA EIMI3JIErl JKeMic
JTAKBUTIAPBIHBIH OHJIPICTIK OAKTAPBIHBIH KOJIEMi OH MBIH I'eKTapra a3aijbl. OJEeMIIK TOKIpUOEe HAKTHI
TOTBIPAK-KJIMMAT JKaFaaiapbeiHa Oeifimuenren Oacekere KaOiIeTTi COpTTapbl HIBIFApy JKOHE OJIapAbIH
BHUPYCCHI3 KOIIETIH OHJIPY arpoOMOTEXHOJOTUSHBI KOJJIaHy apKblUIbl MYMKIH €KeHiH KepceTTi. XKemic-
KHUJIEK JaKbUIAAPBIHBIH J>KaHa COPTTapblH MIBIFAPYy JKOHE AaCCOPTHUMEHTIH JKaKcapTy YIIH >KeMic
JAKbUIIAPbIHBIH Kabaiibl (opMaslapbIHbIH, COPTTapbl MeH OylaHAapblHbIH TI'€HKOPBIH CakKTay XKoHE
HI1apYalIbUIBIK-OMOIOT SUIBIK CUIATTAFbl KYH/bI JJOHOPJIAp/bl TAPTY apKbUIbl CEIEKLUUSHbIH I€HETUKAIbIK
HETi31H KeHEeUTy KakeT. Ka3akCTaHHBIH OHTYCTIr )KOHE OHTYCTIK-IIBIFBICHIHA ITamMaMeH 2300 ra aymakTa
Malus sieversii, Malus niedzwetzkyana, Armeniaca Vulgaris »a0aiibl MOMyJISIHSCHI XKIHE MOJICHH JKEMIC
JNaKbUIIApbIHBIH OaKTapblHa (IMOMOJIOTHSAIBIK Oak, OOTaHMKaJbIK Oak, >KeKe MHiapya KOXaJIbIKTaphl)
MOHHUTOPHUHI KYpri3uiail. Busyannpl Oaranay oNICIMEH JKEMIC camachl, aypyJlapra >KOHE CTPECCTIK
¢dakTopiapra Te3iMaLIiri OolbiHIIA >kabaiibl ¢opmanap MeH cypeintap [ITP TangaynapeiHa ipikTenin
aJIbIH/Ibl; BUPYCTapFa, KYH/Ibl TeHIEpre TeCT; OyAaHaacTbIpy KYPTi3Uil.

XKanmeira opTaK CeNeKUUsIIbIK, OMOTEXHOJIOTHSIIBIK, MOJIEKYJISPIIBIK ojicTeMenepre cail Oaranay
HoTwxkecinne Amnopt, Golden Delicious, Redfree, Honeycrisp, Mclntosh, Gala coptrapsimen 15
KoMOUHaIMs OOMBIHINIA OyNaHIACTHIPY KYPTi3uUial skoHe 1249 OynaH-TYKBIM CENEKIUSIIBIK KOIIETTIKKE
oteiprb3bULAbL JKonrap Anataysinan Malus sieversii, Malus niedzwetzkyana typrepinin 3 ¢dopmacer, e
Amnarayeiran Armeniaca Vulgaris 10 ¢popmaceiran 0,01 ra ankamnTa ericTik 0aHK KypbUILIbl. ToxiprOemik
Anopt 6arbiH1a opManapbl Ta3KOTHIp aypybiHa Te3iMauTIKKe OainanbicTel OPL19, OPL18 mapkepiepiH,
Oaktepuanabl Kyiik aypybiHa AE-375 sxone GE-8019 mapkeprnepin tannay Hotmxkecinae Ne 1, 5, 8 sxoHe
11 ¢popmanapeiHia TOIMAUIIK aJulenbaepl Oap eKeHl aHBIKTAbI.

Monenu anma, anMypT, epik, Kapa epik 0akTapbl MEH KOLIETTIKTepiHeH 32 yiriiep ajablHAbl. AnMa,
anMypT copTTtapbl MeH TambIpcabaktapel ACLSV, ASPV, ApMV, ASGV BupycrapsiHbH O0JybIHA
Tekcepinal; cyekti makeiigap - ACLSV, ApMV, ASPV, ASGV, PPV, PDV, PNRSV, CGRMV xone
MLRSV Bupycrapsina Tekcepinai. Anmanbsig b16-20, XKerticy-5 Tambipcabakrapsinga ASPV, Paxar anma
xoHe Tanrapckast kpacasuiia anmypt coprrapbinaa ACLSV, Stanley xone Aucap coprrapsinaa PPV xone
Asna copteinga PPV, ACLSV apanac Bupycrap RT-IITP onicimen anbikrangsl. PPV sxone ACLSV
BUPYCTapblH JKOK YVIIiH IN VItro >xaFgaiiblHAa XUMHOTEpANMsi, TEPMOTEpANHs >KOHE KpUOTEeparus
KOMOMHAIMSICHIHBIH THIMILTIT] aHBIKTaNAbl. CeNeKUUsIIBbIK XKoHEe OMOTEXHOIOTUSIIBIK OaFqapiamaap yIiliH
TOMEHT1 OH TEMIIepaTypa *KarIaibIH/Ia KEMIC-KHUIEK TaKbUIIapbl MEH JKY3IMHIH IN Vitro komiekuusicer 151
YATiie caKTallyda, OHBIH imiHAe: anMa— 58, anmypt — 46, mme — 9, mme — 4, Kapa epik — 14, mme — 5,
KJIOHJIBIK TaMbIp cabakTapsl — 14, Kapa >kumex — 1.
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KOM TYKBIMJIAPBIHJIAFBI GH, CAST )KOHE VRTN I'EHJEPIHIH
HOJIMMOPOU3MAEPIHIH ET OHIMALVIII'T MEH OMBIPTKA CAHBIMEH BANJIAHBICBI

BaxTeioexkp3bl 111.*, OpassimberoBa 3.C., Anaesa C., Carnat E., Omames K.b.,
ApsiarazueB b.C., Manmakos H.bI., Mycaesa A.C.

KP F)KBM FK «l enemuxa scane ¢husuonocus uncmumymaoly, Aimamesl K., Kazaxcman
*e-mail: sholpan_bsb@mail.ru

By 3eprreynin makcatsl — KazakcTania ecipijieTiH apTyp:i KO TYKBIMAAPBIH/IA 6Cy TOPMOHBIHBIH
(GH), xanpmacrarunniy (CAST) sxoHe OMBIpTKa canbiHa skayanTsl VRTN rermepinin noauMopdusMaepin
TaJIJay JKOHE OJIApJbIH €T OHIMIUIIr OenriiepiMeH Katap OMBIPTKA CaHbIHA BIKMAIBIH Oaranay. Ocy MeH
JieHe OITIMIHIH T'€HETUKAIbIK JCTePMUHAHTTApbIH 3€pTTEY — Masl LIapyallbUIbIFBIHIAFbl CEIeKIHS
TUIMAUTITIH apTTRIPYJa MaHBI3IbI OaFBITTAPABIH Oipi.

3eprreyre KazakreiH KyHpbeIKTBHl Koi (n=204) sxone ETTi MepuHOc (n=132) TYKBIMIIBI KO3BLIAPEI
anbiaabl. GH-Haelll sxone CAST-Mspl nokyctapst 6oitbinina [ITP-PO¥II (Pectpukiusibik pparmeHTTED
Y3BIHIBIFBIHBIH TTOTUMOP(GU3MIH Talaay) SAiciMeH reHoTunTey xyprizingi. GH noxkyce GolibiHia A xoHe
B amnenbnepi, conmaii-ak AA xone AB renotuntepi, CAST nokycel 6oiibiHma MM, MN sxone NN
TCeHOTUNITEPI aHBIKTAIIbI, M ayenni MeH MM reHoTHI 0achIMABIK TAHBITTHI, OYJ1 OacKa 3epTTeyiepe Ae
Oaiikanran. GH nokyceinga BB renoTumni TipkenreH koK, an A anseni 6apiblK TYKbIMaapaa 6ackiM OO
[MomynAuusubIK  KYpbUIBIMIBI Oaranay OapbicbiHIa MeEpUHOC TYKBIMBIHBIH HOIMYJISIUACH  XapIu—
Baiin6epr Tene-TeHairiHeH aitapiablKTail ayblTKbica, Ka3aKThIH KYHPBIKTBI KOWbI TENEe-TeHAIKTE OOJIIbI.

XKanmer cb3eIKTEIK Mozenb (GLM) werisinzeri accommanusuibik tangay GH-Haelll renorunTepi
KO3BUTAp/IbIH Tipi caJMarbl MEH JIeHE oJIeMAepiHe alTapibIkTail acep erertiHin kepcerti (p<0,05). GH-
Haelll AA reroturiHiH aeHe-0iTiM eJmemMaepine oH acepiH turizerii 6aikanabl. Ain CAST renoTunTepi
embip (QEHOTUNTIK KOPCETKIMITEPre CTAaTUCTHUKAIBIK MaHBI3IBI ocep KoepceTkeH ok (p > 0.05).
Hotwxenepre cyiiencek, GH-Haelll noKkycbIHBIH ocepiH *oHE OHBIH HAKThl KbI3METIH aHBIKTAy YIIiH
KOCBIMIIIA 3epTTeyiep Kyprizy KaxeT O ecy jkoHE €T OHIMJUIIr OeNnriiepiHe apHaIFaH MapKep peTiH/e
KOJNJaHbUTybl MYMKiH.. COHBIMEH Kartap, OyJl MoJiMeTTep ajJbIHFBl 3epTreyiepie kepceruireH BB
TEHOTHUIIIHIH BIKTUMAJI TEPIC dCEepIepiH pacTanbl.

PentreHonorusnelk  3eprreynep Oen ombIpTKanapbiHblH (LVn) caHbl OoMbIHIIA OpTYPIUTIKTI
KepceTTi: Kellip Koinapaa sferreri 6 OMbIPTKAHBIH OpHbIHA 7 OMBIPTKA aHBIKTANbI, OYJI €peKIIeNiK eT
OHIMJILTITIHIH JKOFapbliayblHa BIKINANT €Tyl MYMKiH. OMBIPTKAa CaHBIHBIH OPTYPJIUIITIHIH T€HETHKAIbIK
HETI31H JKOHE OHBIH €T OHIMAUIriHe KocaTblH yneciH HakThulay yuriH VRTN reHiH cekBeHupieyni
KAMTUTBIH 3epTTEYJIEp KYPri3iaye.
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COBPEMEHHBIE TEHETHYECKHE IIOJXO/IbI K U3YYEHUIO OTEYECTBEHHBIX
MOPO/I JIOIIAJIEN

beiimosa U.C.
3KATY um. Kaneup Xana, 2. Ypanvck, Pecnyonuxa Kazaxcman
*e-mail: indira_bei@mail.ru

[enb paboOThI — U3YYUTH TEHETUYECKOE PAa3HOOOpa3He OTEUECTBCHHBIX MTOPOI JIOIIATICH.

Uccnenoanus npooammuck B SKATY um. XKaurup xana u MHCTHTYTE OMOJI0THH U OMOTEXHOJIOTUN
pacTeHul B paMmKax IpoekTa B pamkax HayuyHoro npoekra ' MHBO PK Ne AP19577616 «3yuenue
MopoAOCHeM(UYHBIX MPU3HAKOB Yy OTEYECTBEHHBIX MOPOJ JIOMIAJe METOJOM PECEKBEHUPOBAHUS U
TPAHCKPUIITOMHOTO aHAJIHA32Y.

st SNP-reHoTunupoBanus U3 pasHbix peruoHoB PecyOnmku Kazaxcran Ob11u 0TOOpaHbI 00pa3Iibl
BOJIOCSIHBIX JIYKOBHII OT JIOIIA/IeH OTEUECTBECHHBIX MMOPOJI - Ka3zaxckas T pxade (N = 632), agaii (n = 303)
u Haiiman (N = 158), myramkapckas (n = 585) kymrymckas (N = 226) u kocraHaiickas (n = 116). SNP-
TeHOTUITMPOBAHKE MPOBOIUIIN ¢ TIoMOIIbI0 MukpounioB Equine 80k HTS («Illuminay).

B pesynbpTare Mbl moONyddIM O4YeHb OJIM3KUE 3HAYEHHs] TeTepo3uroTHoctu; B cpeanem 0,3462 u
0,3432, cranmaprHoe otkinonenue 0,0051 u 0,0043 mist oxumgaeMoil 1 HaOIIOAAEMOMN TeTEPO3ZUTOTHOCTH
COOTBETCTBEHHO. Bce mapsl mopos u nonymnsuit npoaemonctpupoBanu Fst ue 6omnee 0,005, uro ykassiBaeT
Ha OYCHb HU3KYH creneHb auddepeHmanum Mexay BBIOOPOUHBIME Tpynnamu. Haumensbiiee
MEKITOpOIHOE 3HaueHue Habmoganock 1t Kocranas u Anas (Fst = 0,0003), a camoe BBICOKOE 3HAYCHHE -
mexay Kymymom u Anaem (Fst = 0,005). Ananu3 reHeTHYeCKO# CTPYKTYpbI BRIOOpOoK Kazaxckux siomaeit
¢ nomotnpto anropurma ADMIXTURE noarsepaun orcytcTBue nuddepeHuainy nopo U MOmyJsiHii.

Cpenu 3apyOex)HBIX TOPO HanOOJIee MOX0XKKIE Ha OTCYSCTBEHHBIX JIOMIAIEH 00pa3iibl HAOIIOAATNCH
y tyBuHCKHX (TUVA) 1 monronsckux (MON) nomanei.

PesynbpTarel aHanmm3a TIaBHBIX KOMIIOHEHT TaKXKe IMOKa3alld HHU3KUH YPOBEHb AH(QEpeHIInauu
MeXy HCcleAyeMbIMH mopofamu Jomaaei. Haubonee 61M3KMMU K OT€YECTBEHHBIM MOPOJIaM JIOIIa ek
OBUT MOHTOJIbCKAsh M TYBHHCKas IMOPOABI, a Tak)Ke KaCIHICKas MOpoja W TPyIMIa aHJaTy3CKUX |
I0’)KHOaMepUKaHCKUX Jomagei. C MOMOIIbI0 MAaTPHUIBl PACCTOSHUN OONBIIMHCTBO 00pa3loB ObLIN
O00BEIMHEHBI B TETEPOTCHHYIO TPYINITY, BKIIOYAOIIYI0 MOHTOJICKHE U TYBHHCKHE 00pasIlbl.

Bce mects mopos, Britouas Kocranaiickyro, o0pa3yroT ofHy Tpynny 0€3 3aMeTHOTO MO Ipa3IeIeHIs
Ha TIOPOJIbI U TTOITYJISIIIHH.

[Tapubie 3HaueHust FSt Mex My mopogamMu M MOMYJSIIUSIME HU3KHE, YTO YKa3bIBaeT Ha CBOOOJHBII
MOTOK TEHOB MEX/1y MOMYJISIIUSIMHI U OTCYTCTBUE TPAHUI] MeX 1y opoaaMu. CrieaoBaTeiabHO, U3YYCHHbBIE
THTIBI ¥ TIOPOJBI HEBO3MOXKHO OTIMYHTH JIPYT OT Jpyra Ha T€HETHYECKOM YpPOBHE, H BCEX Ka3aXCKUX
JIOIIAJIEN CIEAYET CUMTATh OJHON «IIOPOIOM».

OpaHako MBI CTaBUM T10J] COMHEHUE PUMEHUMOCTh TEPMUHA «IIOPOIa» K Ka3aXCKUM JIOIIAIsIM U3-3a
BBISIBJICHHOT'O BBICOKOT'O YPOBHS MHAWBHIylIbHOM U3MEHUNBOCTH.

Takum 006pa3om, HaMu ObLT TPOBEIEH TEHETUISCKUIA aHATIN3 IECTH TMOMYJISIINNA Ka3aXxCKUX JIOMIaIeH
— Tpéx mopoj (Myrampkapckas, KyIIymMcKasi, KOCTaHalcKas) U TpEX THMOB (pkale, amail U HaliMaH) U
CpaBHECHHE WX B KOHTEKCTE M3BECTHBIX B MHpe mopoj Ha ocHOBe SNP-reHotunuposBanus. [IpoBenénnoe
cpaBHeHHe Kazaxckux Iomaneii ¢ MUPOBBIMH TOPOJaMU BHOCUT 3HAYUTENbHBIM BKJIAJ B H3yYCHUE
TeHETHYECKOTO pa3HOOOpa3us U UX MPOUCXoXkAcHMs. Kazaxckue jomaan ObLTH BBIJCIICHBI KaK OTACTbHBIH
KIacTep B JepeBe (PUIOTeHEeTHYEeCKHX OTHOIIEHUH, YTO TOATBEPKAAET UX YHHUKAIBHOCTh U
CaMOCTOSATEIILHOCTh CPEeU YCTOSBIIMXCS 3apyOeXHBIX TOpPOJa, HO HE ObUIO OOHAPYKEHO OTISITHHBIX
KJIACTEPOB, MO3BOJISIONINX pa3NuyaTh Bce MmecTh nmomyisiuii. Kazaxckue nomanu umenu 6oyiee BHICOKHE
YPOBHU WHIUBUAYATHHOH W3MEHYMBOCTH IO CPAaBHEHHUIO C YCTOSBIIUMHUCS WHOCTPAHHBIMU ITOPOJIAMH.
Cpenu MHOCTpaHHBIX TIOPOJ] HaKOOJIee CX0XKHE ¢ Ka3aXCKUMHU MOMYIIAIUAMU Jomaaen 0pumu TyBuHCKHE U
MOHTr0IBCKHE JOMIA/IN.
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OIIEHKA PECYPCHOM BA3bI NEPCIEKTUBHBIX JIJISI MEJIUIIMHBI 1
BETEPUHAPUU PACTEHUM KA3AXCTAHA B YCJIOBUAX U3MEHSAIOIET OCSI
K/IIMMATA

I'ememxuesa H.I'.1* Cutnaesa I'.T.}, Jumeena JI.A L, Kapxay6ekosa XK. )K.1, Apsic6aesa P.B.,
PamazanoBa M.C.}, Hamenoga I'.3.%, Hamenos XX.B.%, PriGakos .A.%, Tepnernkas H.B.?2

Y Unemumym 6omanuxu u pumounmpodykyuu, 2. Anmamei, Pecny6nuxa Kazaxcman
2 Unemumym eenemuxu u gpusuonoeuu KH MHBO PK, 2. Anmamul, Pecnybnuxa Kazaxcman
*e-mail: ngemed58@mail.ru

K Hacrosimemy BpeMeHH, KOria rio0ajibHble U3MEHEHUS KJIIMMaTa IPOUCXOJAT CTOJIb CTPEMUTEIBHO,
YTO MHOTHE OMOJOTMYECKHE BUJBI U (POPMUPYEMBbIE UMH 3KOCHUCTEMBI HE YCHEBAIOT MPHUCIIOCOOUTHCS K
HOBBIM YCIJIOBUSIM, BO3pPAcTaeT aKTyaJlbHOCTb UCCIIEJOBAHUM, IIOCBALICHHBIX COXPAHEHUIO U YCTOWYMBOMY
HCII0JIb30BAHUIO PACTUTEIBHBIX PECypcoB pernoHoB KazaxcTaHa B yCIIOBUSAX U3MEHSIOLIETOCs KIMMATa.

B pamkax HayuHo-TexHUYecKO# nporpammbel: BR21882180 «Pa3paboTka mporpaMMbl COXpaHEHUS U
pa3BUTHs pecypcHOW 0a3bl MEPCHEeKTUBHBIX JUIl MEIUIMHBI U BeTepuHapuu pacteHuil KazaxcraHa B
YCIOBHSIX HM3MEHstomerocs kiaumartay (2023-2025 rr.), pa3paboT4ukoM KOTOpoi sBisercss UHCTHTYT
TeHETUKU U (pu3nonoruu, 60TaHMUECKUE MCCIEOBaHUs BBINOIHAINCH COUCIIONHUTENIMU U3 VHCTUTYyTA
00TaHUKU U PUTOUHTPOLYKIIHH.

Obvexmul uccredoganull — TPUPOAHBIC TOMYJSIIMKA TEPCIEeKTUBHBIX pacTeHuid Kazaxcrana u3
cemeiictB Asteraceae Bercht. & J.Presl, Crassulaceae DC., Nitrariaceae Lindl., Orobanchaceae Vent.,
Polygonaceae Juss., 3Ha4UMBbIX 151 hapMaIliy U BETCPHHAPHH B YCIOBUSIX U3MEHSIOMICTOCS KJIMMATa.

Memoovl uccreoosanuii: KIaCCUYECKHE U COBpPEMEHHbIE (hIopHCTHYECKHE, Te000TaHHMYECKUe,
pecypcoBeyeckue, kaprorpaduyeckue.

Llenv uccneoosanuii: O1ieHKa peCypCcHOro MOTEHIMaNa U KapTorpadpupoBaHUe MOTEHIUAIBHBIX MECT
3aroTOBOK MEPCIEKTUBHBIX JIJISI MEIULIMHBI U BETEpUHAPUU BUJOB pacTeHUil Ha Tepputopun CeBepHOro
IIpunapanss, LlentpansHoro, Ceseproro, FOxuoro u FOro-Bocrounoro Kazaxcrana.

Ha ocHoBaHMM CKpMHHMHra BMJIOBOTO COCTaBa, pAaCHpOCTPAaHEHUS, SKOJIOTMH, PECYpCHOrO u
MHTPOAYKIIMOHHOTO TOTEHIMaNa JIEKapCTBEHHBIX pacTeHui Kazaxcrana paccmaTpuBaeMbIX CEMENHCTB
orpeJiesieHbl pernoHsl Ka3axcrana, B KOTOPBIX MPOU3PACTalOT OTOOpaHHbIE A yIITyOJIE€HHOIO H3y4YeHUs
16 uenessix BuoB pactenuii: Hylotelephium telephium (L.) H. Ohba; Cistanche salsa (G. A. Mey.) G. Beck
u BBl poaoB: Artemisia L., Rhodiola L., Rheum L.,  Nitraria L. Ananu3 (GOHIOBBIX U JIUTEPATypPHBIX
JAHHBIX 10 PacIpOCTPAHEHMIO LEJNEBBIX BHJOB pacTeHUH MO  (QIOPUCTHUECKHM palloHaM H
aJIMMHHUCTPATUBHBIM OOJIACTAM B Mpefesiax BbHIOPAHHBIX PErHOHOB IO3BOJIMII pa3padoTaTh MapUIpyThl
OO0TaHUYECKHUX HKCIETUINH, 0XBAaThIBAIOLINX OCHOBHbBIE MECTa MPOMU3PACTAHHUS LIEJIEBbIX BUIOB PAaCTEHUI.
B pesynbraTe OSKCHEOUIIMOHHBIX WCCICIOBAHWN BBISIBIEHBI M OXapakTepu3oBaHbl 89 mNpHpOTHBIX
SKOMOMYJISIIMNA 1IEJIEBbIX BUJOB PACTEHUI Ha TEPPUTOPUM U3y4yaeMbIX perioHOB. CoOpaHbl U MepeIaHbl
00pa3bl PaCTUTENBHOTO ChIPhs IENEBBIX BHJOB JUIs aHATOMO-MOP(OJIOTHUECKUX, (PUTOXUMHUUYECKUX H
MOJIEKYJISIPHO-TEHETUIECKHUX UccienoBaHuid. OmpeesieHbl 3amachl CHIpbs Y 6 BIIOB MOJIBIHU, 00pa3yIOIINX
npomeicioBeie 3apociu (Artemisia aralensis Krasch., A. austriaca Jacq., A. arenaria DC., A. lerchiana
Weber ex Stechm., A. semiarida (Krasch. & Lavrenko) Filatova, A. scoparia Waldst. & Kit.), 2-x BuoB
pesens (Rheum tataricum L.f., Rh. cordatum Losinsk.) u Nitraria schoberi L., otnugaromieiicst ot apyrux
IIEJIEBBIX BUJIOB 3HAYUTEIHHBIM PECYPCHBIM MOTEHIMAIOM U 0oJiee MPUCTIOCOOIEHHON K CYIIECTBOBAHUIO
B apUIHBIX M 3aCOJIEHHBIX pernoHax Kazaxcrana. /i1 ieneBbIX BUJIOB CO3/1aHbI KapTOrpauueckue MoJenu
C YKa3aHHMEM MECTOHAaXOKJIEHHUI BBISIBIEHHBIX SKOMOMYJSIUNA M MOTEHIMAJIBHBIX MECT 3aroTOBOK Ha
00cIieIOBaHHON TEPPUTOPHH.

Pa6ora Beimonnena B pamkax HTII BR21882180 «Pa3paboTka mporpammbl COXpaHEeHUsI U pPa3BUTHUS
pecypcHOi 0a3bl NMEPCHEeKTUBHBIX JUIsI MEAMLMHBI M BeTepHUHApUM pacTeHuil KazaxcraHa B ycloBHsIX
U3MEHsIIoIIerocs Kaumara», puHancupyemoir Komurerom nHayku MHBO PK.
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RARE BRCA2 GENE VARIANTS IN THE BURYAT BREAST/OVARIAN CANCER
PATIENTS

Gervas P.*, Molokov A., Choynzonov E., Cherdyntseva N.

Cancer Research Institute, Tomsk National Research Medical Center, Russian Academy of Science,
Tomsk, Russia
*e-mail: pgervas@yandex.ru

Breast/ovarian cancer is the most commonly diagnosed disease among women. Mutations in the
BRCAL/2 genes are responsible for 5-8% of all BC cases and 20%-25% of familial BC cases. Numerous
studies demonstrated a different spectrum of BRCA mutations among breast cancer patients of different
origin. There are no reports concerning BRCA mutations among Buryat breast cancer patients (indigenous
people of Siberia). The aim of this study was to identify hereditary mutations in breast cancer -associated
genes in women belong to Buryat indigenous people of Siberia.

Breast cancer patients (range, 25 to 56 years) of Republic of Buryatia were enrolled in the study
(indigenous people of Siberia). Genomic DNA was isolated from blood samples and used to prepare libraries
by OncoAtlas ABC Plus kit covering ATM, BRCA1, BRCA2, CDH1, CHEK?2, PALB2, PIK3CA, PTEN
genes (Russian Federation). Next-generation sequencing (NGS) was performed using the lllumina MiSeq
System (Illumina, USA).

For the first time in three Buryat patients with breast/ovarian cancer, rare pathogenic mutations, not
typical for Slavs, mainly in the BRCA2 gene were detected. The mutation of the BRCA2 gene
NM _000059.4:¢.5286T>G (p.Tyrl762Ter) (MAF 0.0000) was detected in a 70-year-old patient with
ovarian cancer. This mutation is also mentioned as a new founder mutation in Russia, but without specifying
the ethnic group. Previously this variant was found in 17 patients with ovarian cancer in the regions of the
Russian Federation (Moscow, Novosibirsk, Irkutsk, Kirov, Chelyabinsk regions, Yakutia, Primorsky Krai).
In the work of Grigory A. Yanus, 2023, the frequency of BRCA2 ¢.5286T>G was 3.4% (20/589). The
authors summarize that this gene variant is common for "northern Russians” who are genetically closer to
the Finno-Ugrians. Also, a 68-year-old female patient diagnosed with ovarian cancer at the age of 68 was
found to have a mutation in the BRCA2 gene rs397507634 NM_000059.4:¢.2612C>A, this variant results
in a stop codon and is described in ClinVar, MAF according to the PubMed SNP was 0.00000. This gene
variant was mentioned once in the publication of Florence Coulet, 2010. Also, a 43-year-old young patient
diagnosed with breast cancer was found to have a mutation in the BRCA2 gene NM_000059.4:¢.9052A>G
rs431825373, this missense variant is described in the PubMed ClinVar, the general population frequency
of occurrence has not been studied, it was classified as probably pathogenic in 2024. We also studied the
location of these mutations into the functionally significant domains of the BRCA2 gene, that can be an
indicator predicting the effectiveness of PARP inhibitors. The BRCA2 gene mutation
NM_000059.4:¢.5286T>G (p.Tyrl762Ter) rs80358754 is located in the important RAD51-binding domain,
the variant NM_000059.4:¢.9052A>G rs431825373 in the DNA-binding domain, in contrast to the variant
rs397507634 NM_000059.4:c.2612C>A. Thus, the presence of BRCA2 gene variants
NM_000059.4:¢.5286T>G (p.Tyrl762Ter) rs80358754 and NM_000059.4:¢.9052A>G rs431825373 could
be associated with a long-term response to PARP inhibitor therapy.

For the first time three pathogenic mutations (NM_000059.4:¢.5286T>G, NM_000059.4:¢.2612C>A
rs397507634, NM_000059.4:¢.9052A>G rs431825373) of the BRCA2 gene were detected in the Buryat
ethnic group. All mutations are germinal, with a low frequency of occurrence and further studies are required
to confirm their role in the pathogenesis of breast/ovarian cancer in the Buryat ethnic group.

The reported study was funded by Russian Science Foundation according to research project 24-25-
00287.
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IMMOUCK SNP IIOJIMMOP®HU3MOB, ACCOHUPOBAHHBIX C PEINPOAYKTUBHOM
OYHKIIMEN KOPOB U METO/bI UX WITEHTUDPUKALIUN

Jxynycosa M.1*, Jlxxynycosa P.?, Ycen6ekos E.?

YKaszaxcxuii nayuonansuuiii meouyunckuti ynusepcumem umenu C.JI. Acpenousaposa,
2. Aimamul, Pecnyoauxa Kazaxcman
2 Kazaxckutl HayuoHAanbHblll azpaphblil UCCIe008amenbeKutl yHugepCumen
2. Anmamul, Pecnyonuxa Kazaxcman
*e-mail: Makpal.zheksenbaykyzy@mail.ru

B Hacrosiee Bpems H3BECTHBI Y FOJIITHHCKONW Opob! Oosiee 15 reHeTuueckux 1e(heKToB, KOTOPhIE
COIIPOBOKIAIOTCS HAPYIICHUEM PaHHETO SMOPHUOHAIBLHOTO Pa3BUTHS IUIOJA U YaCTO YKa3aHHBIC Je(EKTHI
IPUBOASAT K CHUKEHHUIO (DEPTUIIBHOCTU y KOPOB, B PE3YJIbTATEe YEro MOBBIMIACTCS MHAEKCHI OCEMEHEHUS
KopoB. Ka3axcTaHCKMMU yYeHBIMU XOPOIIO W3yYeHBI OOJIBIIMHCTBO TAIIOTHIIOB ()EPTHIIBHOCTH Y KOPOB
rommTuHckor mopoasr: HH1, HH2, HH3, HH4, HH5, HH6, HH7, HCD, BY.

AKTyanbHBIMU JJIs1 BETEPUHAPHON MPAKTUKHU SBISIFOTCS ONTHUMM3ALUs U pa3paboTKa MOJIEKYJISIPHO-
TCHETHYECKUX METOJIOB JHATHOCTHKY TIPH Clieayrommux ramtorunax ¢peprmibnoctu: HH13 (ren KIR2DS),
HH25 (ren RIOX1), HH35 (rer PCDH15) u usyuyenue JTHK mapkepoB GepTHIBHOCTH Y KOPOB.

YcranoBneHo, uto ramiotun ¢eprunsaoctn HH2S5 BO3HMK B pesynbraTe JeNeluHd B YacTH I'eHa
RIOX1 (Deletion RIOX1; ¢.396_425del GGCGCAGACCCCGGCGGCACGCTTGGTGGA). Ilo
pe3yibrataM 3apyOekHBIX YYCHBIX B Koaumpyromieid yactm reHa DIO1 Bcrpewarorcss tpu SNP
oJUMOp(H3Ma, KOTOPbIE ACCOLMUPYIOTCS ¢ METa00IM3MOM, OOMEHHBIMH IPOLIECCAaMU, PENPOTYKTUBHOM
¢yuknueii y xkopos. I'en DIO1 (deiodinase type 1 gene) y Bos taurus sjokanau3oBan Ha 3 XpOMOCOME,
u3BectHsl Tpu SNP mommmopdusma: 13,141 gagtgaaac/gg gcggctctag caatgtgtga, 16,741 acacaaa/caca
gcceccacaa caagaattac/t m 16,921 tccaggacceg cetgegggea geccacctge/a. Yuenste B kagectse JJHK mapkepa
(bepTUIILHOCTH KOPOB PEKOMEHAYIOT Hcnonb30BaTh 16,921 [C>A] SNP monumopdusm B yactu rena DIOL.
Hamu Obuta ananm3upoBaHa mocienoBarebHoCcTh TeHa DIO1 u onpenenieHo MecTo JToKau3aiuy TOYSUHOM
MyTall{H, OCYIIECTBICH JU3aiiH MmpaiiMepoB ¢ momolieio mporpammel Primer 3. TlocnemoBatenbHOCTH
mpsmoro  F- 5 —  CTGGGACCCTCAGTTAAAAGTG -3' wu ofbparmoro R 5 —
TGGTCCTCTCTATGCCCTTG - 3' mpaiimMepoB, TeMnepaTypa oTxura npaitmepon 58,59° C u 58,50 ° C,
cooTBeTcTBeHHO. [InmuuHa amminudukara 310 m.H. C nomompio komneioTepHoi nporpamMbl NEBcutter
orpejeneHa pectpukrasa Tsel st nnentudukanun amieneit rexa ¢ caiirom pectpukiuun GCWGC. Iocne
pectpuknyn ammumpukara rena DIO1 pasmepom 310 m.H. 0Opa3yroTcs cienyromue ¢pparMeHTsr: 135 m.H.
u 175 n.H., 124 n.H., 11 n.H. 1 175 m.H., Tak KaKk B aMIupuuupyeMoM (parMeHTa UMEITCs ABa caiita
pectpukuuu ans pectpukrtazbl Tsel. Opgnako, Ha »3iekTpodoperpaMMme MOKHO BHM3YaJU3UPOBATH
BbIlIeyKa3aHHble (pparmenTsl JJHK 1 onpeaenuTs reHoTUIl )KUBOTHBIX.

[Ipemnoxennpiit Hamu Meton [IHP-IIJIP® ananu3a no3BOJISIET ONPENENUTh T'€HOTHUIIBI KOPOB
TOJIUTHHCKOM opojiel. Cienyer OTMETUTh, uTo ucciegoanue SNP noauMopdus3MoB, acCOMPOBAaHHBIX C
ypoBHEM 0OMeEHa BEIIECTB U OIIOI0TBOPSIOMOCTBIO Y KOPOB UMEET OO0JIbIIIOE MPAKTUYECKOE 3HAUEHUE.
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COXPAHEHUE 'EHETHYECKOI'O PA3SHOOBPA3USA KA3AXCKOM BEJIOTIOJIOBOI
HOPOAbI B CEBEPHOM PEI'MOHE KA3AXCTAHA

Xaumneyos /1.
Cesepo-Kaszaxcmanckutl HAyYHO-UCCIE008AMENbCKULL UHCIMUNY M CebCKO20 X03UCmea, 2.

Ilemponaenosck, Pecnybauxa Kazaxcman
e-mail: z-dan-a@mail.ru

CoxpaHeHne TeHETHYECKUX PECYPCOB B MSICHOM CKOTOBOJICTBE UT'PAET KIIIOYEBYIO POJIb B 00ECTICUEHUH
YCTOMUMBOrO Pa3BUTUS OTPACIH, MPOJOBOJILCTBEHHON O€30MacCHOCTH W aJalTalud K MEHSIOIINUMCS
YCIIOBUSAM OKPY’KaIOLIEeH Cpebl.

I'eneTnueckoe pazHOOOpa3ue — 3TO OCHOBA JUIsl CENIEKIIMOHHON pabOThl, MOBBIIIEHUS IPOAYKTUBHOCTH,
YCTOMUMBOCTH K OO0JIE3HSAM, a TAKKe aJlalTallui >KUBOTHBIX K PAa3JIMYHBIM KIMMAaTHYECKUM M KOPMOBBIM
ycioBusM. BHyTpunopoHoe pazHooOpa3ue 0COOEHHO BayKHO, TaK KaK OHO ITO3BOJISIET MOPOJIE COXPAHATH
CBOM YHUKAJbHBIE aJalTHBHbIC, NPOAYKTUBHbIE M (U3NOJIOIMUECKUE XapakTepucTuku. Iloreps
BHYTPUIIOPOAHBIX JIMHUM WJIM PEIKUX TEHOTHIIOB MOXKET IPUBECTH K CHIDKEHHUIO 0O0IIei
AKHU3HECIIOCOOHOCTH M NMPOAYKTUBHOCTU Noponbl. Kazaxckas OenorosoBas mopoja - OAHA W3 BEAYIIHMX
MscHBIX mopoxa Kazaxcrana, BbIBeleHHas Ha OCHOBE repedop/ckoi moponasl U MecTHoro ckora. OHa
LEHUTCA 32 BBICOKYIO MSCHYI NPOAYKTHBHOCTb, YCTOWYMBOCTH K AKCTPEMAaJbHBIM KIMMAaTHYECKHM
YCIOBUSAM, XOPOULIYI0 HPUCHOCOOJIEHHOCTh K MACTOMUIIHOMY COJEPXAHUIO U BBICOKHME MAaTEpUHCKHE
kauecTBa KopoB. CoxpaHeHuEe 53TOH MOpOAbl MMEET CTPATErMuecKOe 3HAYEHHE I IOJJIepKaHUS
HAIMOHAJILHOTO TeHO(OH 1A, YCTOWYMBOTO KMBOTHOBOJICTBA M AKCIIOPTHOTO MOTEHIIMANIA CTpaHbl. OHIM
13 3()(hEeKTUBHBIX METOOB COXPAaHEHHS] BHYTPHIIOPOIHOTO TeHO(OHIa B MSICHOM CKOTOBOJICTBE SIBIISICTCS
nuHeiiHoe pasBeneHue. CyTb 3TOro MeTOJa 3aKJIIOYaeTcs B IEJIEHAIIPaBICHHOM BOCIIPOU3BOJICTBE
KHUBOTHBIX B Ipeenax OJHOM IUIEMEHHOH JIMHUM, NPOMUCXOAsIell oT Bbliarouierocs Oblka -
IIPOU3BOINTEIIS, 00JIa/1aI0IIEr0 [IEHHBIMU HACIEICTBEHHBIMU Npu3HaKamu. [1pu 3ToM 0CHOBHOE BHUMaHKE
yIIeNIAeTCsl COXPaHEHHIO U 3aKPEIICHUIO TeHeTHUECKUX OCOOCHHOCTEHN, XapaKTepHBbIX /IS pOJOHaYaIbHUKA
JUHUM - TaKMX KakK BbICOKAas MsCHas NPOAYKTUBHOCTb, KPEMKUH KOCTSK, MPaBUIBbHBIM 3KCTEpbep U
YCTOWYMBOCTh K 3a0oyieBaHusM. JIMHEWHOE pa3BelEHME IO3BOJSET HE TOJNBKO MOJIJIEPKUBATh, HO U
yOIIyOJISITh ~ BHYTPUTIOPOAHOE pa3zHooOpaszue, wu30eras W3NHMINHEH WHOpuau3anuu, (QopMHupoBaTh
cTaOWJIbHBIE, BBICOKOIIPOJYKTHUBHBIE TUIIBI )KHBOTHBIX, YTO OCOOEHHO Ba)KHO JJISl IEHHBIX OT€YECTBEHHBIX
MOPO/I.

[lepBocTenenHas 3aa4ya MACHOTO CKOTOBOJICTBA COCTOUT B TOM, YTOOBI UMETh KUBOTHBIX C HauboJee
Pa3BUTOI MBIIIEYHON TKaHbIO U 3TO, B MEPBYIO OYEpENb 3aBUCUT OT ObIKa-mpou3BoauTens. PaboTel mo
JUHEWHOMY pa3BEIEHUIO Ka3axCKoW OenoronoBoi mopoabl npoBoauiuch B «Ilinem3aBone AmnaGotay
Cesepo- Kazaxcranckoit obmnactu. [IpoMepsl, B3sThIE Y MOJONBITHBIX OBIUKOB ¢ 8 10 15 Mecsues, nanu
KapTUHY 9KCTEPbEPHOr0 MPOQUIIS U TEIOCI0KEHUH y UCCIIeAyeMbIX )KUBOTHBIX U3 JIMHUI OBIKOB ApoMaTa
7392, Mapcuana C-12 u Berepana 7880. MccnenoBanusiMu ObIJIO YCTAHOBIJIEHO, YTO MPU OJUHAKOBBIX
YCIIOBUSIX KOPMJIEHHSI U CLIOCOOOB COJIEpKaHusl OTMEUEHA pa3HULAa MEXTy ObIYKaMU pa3HbIX JIMHUH. Tak B
15-mecsauHOM BO3pacTe MO BBICOTE B XOJIKE M KpecTue Obluku JauHuu Mapcuana C-12 mpeBocxoauniau
aHayioroB yimanA Apomata 7392 na 3,5 - 11,0 cMm, u3 simanu Berepana 7880 na 2,1-1,1 cM, o Kocoii JynHe
TyJoBulIa — Ha 7,6 - 4,1 cM rmyOuny u mmpuny rpyau —Ha 2,0-1,9 em u 0,9-1,0 cm, o obxBarty rpyau Ha
8,8-4,8 cM coorBercTBeHHO. CienoBaTeNbHO, CPaBHUBAS IMOTOJIOBbE JKMBOTHBIX JIMHUM Apomara 7392,
Mapcuana C-12 u Berepana 7880 ka3axckoii 0enorosoBoil MOpOAbl, MOXKHO OBLIO ClieNaTh BBIBOJ, YTO
Obruku MHUM Mapcuana C-12 u Berepana 7880 Oosiee pacTsiHYTbl, HU3KOHOTH, HIMPOKOTIPYIbI, HO
OKa3aJnch MeHee COMTHI, KOCTUCTBI U Y HUX ObUT HIKE MHJIEKC mmio3anoctu. [lostomy pabota c 3Toi
reHeaJoruyecko JMHUEeH Obla HampaBlieHa Ha 3aKperjieHue TaKuX BaKHBIX OMOJOTMYECKUX U
XO3S5IIICTBEHHO MOJE3HBIX IPU3HAKOB, KAaK MHTEHCUBHOCTH POCTa, OOJIbIIIast AKUBask Macca M XOpolllas oriara
Kopma npupoctamu. [loanepikka u pa3BUTHE Ka3axCKOW OEIOTr0JIOBOI MOPObI, a TaKKEe COXpaHEHHE e
BHYTPHUIIOPOJHOTO pa3HOOOpa3usl uepe3 JIMHEHHOEe pa3BeleHHEe - BaKHEWINas 3ajava JUis Hay4YHBIX
YUPEXAEeHUH, X034UCTB U TOCYAaPCTBEHHBIX CTPYKTYpP. DTO 3aJI0T TeHETHYeCKON 0€30MacHOCTH MACHOTO
ckoToBozcTBa KazaxcraHa u yCTOMUMBOCTH OTPACIH B 10JITOCPOYHON NEPCIIEKTUBE.
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SQIMWIENNCUAHBI EMJAEYIHJAE J9PIVIIK OCIMAIKTEPIAI KOJTJIAHY
Kamap K*., ['abnynkarom A., Meiipmanosa K., Paxumosa C., Axumkanosa A., Epexxenos /1.

Center for Life Sciences, National Laboratory Astana, Nazarbayev University, Astana, Kazakhstan
*e-mail: kuanysh.zhapar@nu.edu.kz

Onunencust — oneM OO#BIHIIA IIaMaMeH KbIPhIK MWJUIMOH aJaM  3apjaml  IIeTeTiH aybIp
HEBPOJIOTUSUIIBIK aypy. byi1 aypy co3blIMalibl )koHE ©3/1IrHEH naiija 60J1aThlH yCTaMalapMeH CUIIaTTalla ibl.
3amMaHayud CHUHTETHKaJbIK OSnuiencusra kapcbl npemnaparrapasiH (OKII) mamysiHa Kapamacras,
nanueHTTepAiH mamameH 30%-b1 gopi-ITopMeKKe Te31M1 dIuIencHus TypiaepiMeH aybipaabl. Ochl xaraai
¢duTOTEpanMAHbI KOca anFaH/a, 0anaMa XoHe KOChIMIIA €MJICy 9/IiCTepiHEe KBI3bIFYIIBUIBIKTHI apTTHIPY .
I'’AMK (ramMMa-aMHHOMal KbIIIKBLIBI)-€PrHsUIBIK, TIyTaMaTepPrusulbIK *KoHE MOHOTPONTHI PETTEyre acep
€TeTiH OHMOJOTUSIIBIK OENICEH/II KOCBUIBICTAphl 0ap ITOpUTIK ©CIMIIKTEp ASMHICTICHSIBIK OeICeHIITIKTI
TeXey/1e dJIeyeTTI KypaJl peTiHAe KapacThIPbLIaIbl.

Kazakcranma ecetin 6ipkaTap eCiMAIKTEP/IiH SMWICTICHUIBIK YeTaMallapFa Kapchl (papMaKOJIOTHSUITBIK
Oencenainiri anpikranrad. Mpicansl, Lbireic Kazakcran Men Aunraiina keH TapajiFaH nTkoHbIKa (Paeonia
anomala) kypambiHa neoHU(IOpHUH O0ap — OYII HEHPOIPOTEKTOPIIBIK, CEAATHUBTIK KOHE THIPHICYFa KapChl
ocepi 6ap 6uoOenceni 3aT, 071 HEMPOHAAPABIH KO3FBIIITHIFBIH ToMeH 1eTin, ' AMK neHreiiin >xorapbiaty
KOHE KaJbIMi apHAJIapBIHBIH TEXKENIyl apKbUIbl acep ereni. Kazakcranma XajablK MEAMIMHACHIHAA KHi
KoJgaHbutaTeiH  gopimik  Banepuana (Valeriana officinalis) kypameinma BajgepeH KBIIIKBIIBI MEH
Bajieniorpuarrap 6ap — osap aiikbiH [T AMK-mMuMeTukanbIK acepre ve koHe BabIIPO KbIIIKbIJIbIHA YKCAC
TBIPBICYFa KapChl ocep KepceTesi.

Jopymenzep MeH ¢uiaBoHouMaTapra Oail meipMaysik 1medi (Hypericum perforatum) modamun xone
CEpOTOHHMH JXYHeJIepiHe acep €Ty apKbUIbI SIHIJICTICUSMEH aybIPaThIH HAYKACTAP/1a TYPAKTAHIBIPYIIIBI )KOHE
THIHBIIITAHBIPYIIBI 9cep Oepeni. Anaiia oHbl KoJaaanFaHaa, mutoxpom P450 xxyiteci apkpiisl 6acka JKII-
MeH (papMaKOKMHETUKAIBIK ©3apa JpekerTecyll eckepy KaxeT. CoHbIMeH Kartap, aopmen (Datura
stramonium) na KbI3BIFYIIBUIBIK TYIbIPaabl — KYPAMBIHIAFBl CKOMOJAMHH JKOHE AaTPONUH CHSKTHI
QIIKAJIONATAD OpPTANBIK AHTUXOJMHEPTISUIBIK ocep Kepcerenmi. KimkeHrait mo3amapma JIopyMeH
SKCTpakTTapbl OpTanblK A3HMSHBIH JOCTYPJi MEIUIMHACBIHIA THIPbICYFa Kapchl KOJIJaHbUIFaH, Oipak
YKOFapBbl YBITTBUTBIFBI OHBI MAli1aany/1a KaTaH OaKplIayabl Tajar eTel.

ATanFaH  eCIMIIKTEp HeTi3iHJeri (QuTompenaparTapibl SKOHE OJapAblH  CTaHAapTTalIFaH
OKCTPAKTTAPbIH JOKIMHHUKAIBIK JKOHE KIMHHUKAIBIK MOJENBIEPIAEC 3epTTeY HOTHIKECIHIE yCTaMallap/blH
KU MEH aybIpJBbIFbIHBIH TOMEHJEYl, KOTHUTHMBTIK (YHKUMSIAPABIH KaKcapybl, HeHpoMmenuaTop
JEHTeH1HIH TYpaKTaHybl ’KOHE OKCUAATHBTI CTPECCIH TOMEH Ieyl OailiKanFaH.

Ocpunaiimia, acipece KazakcTaHHBIH 3HIEMMKAIIBIK JKOHE JKEPruUIIKTI Typiepi OOJbIN TaObLIATHIH
TOPUTIK ©CIMAIKTEP THIPBICYbI OacaThIH TaOWFU KOCBUIBICTAPBIH KYH/IBI K631 Oousbin caHamaasl. Omap
SMUIETICUSHBI eMJIeyZe KOChIMIIA TepamnusHbH Oip Oeiiri peTiHzxe, ASCTYpii OuliM, KIMHHMKAJBIK-
(bapMaKoJOTUAJIBIK KAaCHEeTTep KOHE OCIMJIIK IIMKI3aThIH CTaHAApPTTay oSAicTepiMeH Oipre KOJJAaHbUIYBI
MYMKiH. bomnamakra Oyn eciMaikrep jkaHa (uTompemnapartap MeH KeIIeHIEepAiH Heri3iHe aiHamtysl
BIKTHMaJ, €rep oJap CeHIMAI paHIOMH3alMsJIaHFaH  KIMHHUKAIBIK  3€PTTEYJIEPMEH  KOHE
(bapMaKOKMHETHUKAJIBIK OaFalayMeH JaJIeI/IeHCe.

Kapxbutanneipy: byn 3eprreymi  Kazakcran PecmyOnukacelr FeutbiM  5koHE  KOFaphl  OUTIM
MUHUCTPIITiHIH FBIIBIM KOMUTETI KapKbUTaHABIPBL, TpaHT Ne BR27199879.
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KAJUTYCOT'EHHASA AKTUBHOCTD OKCIIJIAHTOB NITRARIA
B YCJOBUSAX IN VITRO

Kaiirepmaszosa M.A.

Hnemumym eenemuxu u puzuonoeuu KH MHBO PK, 2. Anmamul, Pecnybnuxa Kasaxcman
*e-mail: Sozvezdie-94@mail.ru

B mocnexnue necaTuieTus npu pemieHHH MpoOJieMbl COXpaHeHHUs! TeHO(OHAa pacTeHUil yCHemHo
UCHOJIb3YIOTCA METOJbl OMOTEXHOJIOTHH, BKIIOYAIOIIME MUKpOpasMHOXKEHHe U (hopMupoBaHue
TEHETUYEeCKUX OaHKOB IN Vitro sHaemMuuHbIx BUIOB. [IpencraButenu Nitrariaceae ormim4aroTcsi BRICOKOW
JEKOPAaTUBHOCTBIO U OTHOCUTEIIBHOM MPOCTOTONW arpOTEXHUKH.

Pacrennss poma  Nitraria  xapakTepus3ylOTcs  3aCyXOYCTOMYMBOCTBIO,  KapOCTOHKOCTBIO,
COJICYCTOHYMBOCTBIO U CEJIEKIIMOHHON IIEHHOCTBIO B JIECOXO35IIICTBEHHOM M JEKOPATHUBHOM IJIaHe, O0raThl
BTOPUYHBIMU META0OJUTAMH, TAKUMH KAaK OPTaHUYECKUE KUCIOThI, PUTOCTEPOIIbI, MOIMHEHACHIIIEHHbIE
KUPHBIE KUCIIOTHI, aJIKATOUAHbIE U (hIaBOHOUIHbBIE coennHeHus. Heo0X0auMOoCTh CoOXpaHeHHs JTaHHOTO
BUJAa U BO3MOXXHOCTb €r0 XO3SIIICTBEHHOI'O HCIIOJIb30BaHMSI B IIOJHOM Mepe 00yClIaB/IMBaIOT
1e71ec000pa3HOCTh pa3pabOTKU METOI0B KYJIbTHBUPOBAHHUS iN Vitro.

B xozxe paboThI ¢ SKcIuTaHTamMu ObljIa YCTaHOBIIEHA BBICOKAsi MOP(OTeHETHYECKAs! aKTHBHOCTH Yepes
KaJUTyCHYIO KyJIbTypy, Ha cpene Mypacure nu Ckyra (MC), comepskamas pasziauuHble pUTOropmMoHsl. B
skcnepMmenTax, rae B cpexy MC Buocumm 0,5-5 mr/m 2,4-J1 ¢ 0,1-1 Mr/m KuHETHHA TPOMCXOAMIIO
o0Opa3oBaHKe SMOPUOTEHHOTO KajTyca, 6e3 00pa3oBaHUsl TOOETOB.

Bricokuii mpomeHT KamrycooOpa3oBHHsS ObLT mposiBieH Ha cpeae MC, conepxamasi HH3KYIO
koHueHTpauuto BAII B komOuHanuu ¢ aykcuHoM. [lpu nanpHeliem KyJlbTHBUPOBAHUM KaJUTyCHOM Macchl
Ha Oe3ropMOHANbHOM cpene, 00pa30BBIBAIMCH MHOTOYMCIEHHBbIE MOOErooOpa3Hble IMOYKH, KOTOpbIE
YAJIMHSAINCh U OOpa30BBIBAIM TMOJHOLEHHBIE MPOPOCTKH, C OJHOBPEMEHHBIM IOSBJICHHMEM KOPHEBBIX
3ayaTkoB. TakuM o00pa3oMm, HamMHM MPOBEAEHO MHUKPOKIOHHPOBAHHE U TOJYy4YE€HHE IOJHOLEHHBIX
MHUKpPOpACTEHHI JIJIsl COXpAHEHUsI B KyJIbType IN VItro u qanbHen el akkiimMaTH3am.

Ananrtanuioo pacTeHUI-pEreHepaHTOB B YCIOBUSX €X SitU MpOBOAMIM IyTEM IOMEIICHUSI
YKOPEHEHHBIX 100E€TOB B KOHTEHHEPHI C TIOYBEHHBIM I'PYHTOM C HOHHO-OOMEHHBIM KOMILIeKcoM. PacTenus-
pEreHEpaHThI NEepEN BBICAJIKONW B TPYHT JOJDKHBI JOCTUTraTh 2—4 CM BBICOTBI, UMETh HHTEHCUBHBIN OKpac
JIUCTBHEB.

Jlnst pelieHus 3ajad, BOSHMKAIOIIUMX B CBA3M C MpoOJeMaMU COXpaHEHHs M cOalTaHCUPOBAHHOTO
UCIIOJIb30BaHUsl OMOJIOTUYECKOTO0 pPa3HOOOpa3us TOPHBIX JIECOB, HEOOXOIMMO BHEIPEHHUE METOJI0B
OMOTEXHOJIOTHH, KOTOPBIE JalyT COKpAIllEHHE CPOKOB JIECOBOCCTAHOBIIEHHS X035IICTBEHHO LIEHHBIX TIOPO/I,
COKpalleHHE CpPOKOB  BBIpPAIMBAaHUS IOCAJOYHOIO Marepuajga, MaclTabupoBaHHME Ipolecca
BOCIIPOM3BO/ICTBA JIMHUI IIEHHBIX JIECHBIX NMOpoA. B Xozme mccienoBaHMsl yCTaHOBIEHO, YTO PACTEHUS,
MOJyYeHHbIE B KyJIbType IN Vitro, ObicTpee MPOXOAAT TEPBBIA JTal OHTOICHE3a, Ha 5-M Mecsie
BBIPALIMBAHUS BBICOTA CaXEHIEB HocTUraerT 50 cM, MO CPaBHEHHIO C PACTEHUSMU M3 IPUPOIHBIX
nomyssituii (2-4 cm). Pabora Bemonnena B pamkax HTIT BR21882180 «Pa3paboTka mporpamMMel
COXpAHEHMs M Pa3BUTUS pecypcHOM 0aszbl MEPCHEKTHUBHBIX IS MEAWLUHBI U BETEPHUHAPHU PACTCHUH
Kazaxcrana B ycnoBHsX U3MeEHSIOLIErocs KiuMaray, puHancupyemoir Komurerom Hayku MuHUCTEpCTBa
HayKHM U BeIciiero oopazoBanus Pecny6nuku Kazaxcran.
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OIEHKA CIIEHU®UYHOCTHU N YYBCTBUTEJIBHOCTHU IIIIP TECT-CUCTEMBbI B
PEXXAME PEAJILHOT'O BPEMEHM JIJISI TMATHOCTHUKH JIEMKO3A KPYITHOI'O
POT'ATOI'O CKOTA

Kamanosa JI.K.*., MykanoB K.K., Octposckuii A.C., layneros A.E., llleBuos A.b.

Hayuonanvnuiii yenmp buomexnonoeuu, 2. Acmana, Pecnyonuka Kasaxcman

*e-mail: diwr@mail.ru

Jletiko3 kpymHOro poraroro ckota (JIKPC) — onacHoe 3a0oneBanue, BEI3pIBAEMOE BUPYCOM JICHKO032
KPC (BJIKPC).

s nuarnoctuku JIKPC HeoOXxoauMbl BBICOKOCTIEIM(PUYHBIE M YYBCTBUTEIbHBIE METO/IbI, TAKHE KaK
[P B peampHOM BpeMeHH. B paMkax NaHHBIX HCCIICIOBAaHUI MPOBEICHA OILEHKA CICHU(PHUYHOCTA H
yyBcTBUTENbHOCTH [IL[P TecT-cuctemsl B peskuMe peaabHOr0 BpEMEHH.

Crnenuduunocts [P TecT-cucremsl onpenenena Ha 60 obpasnax 6axrepuansHoii JIHK, 6 BupycHbIX
JHK/xkJIHK (ocma, 6emenctso u ap.), JHK kypuiet u 10 moiaoXuTenbHbIX KOHTPONIAX (00pa3lbl KpOBU
nosoxutenbHbie Ha BJIKPC). [{ist onienku uyBcTBUTenbHOCTH [11[P Ha peakinio ucmoap3oBaiocs mo 5 pl
JIHK, ¢ mpenBapuTenabHO pa3BeaeHHON KoHIeHTparmu 10 107 xomwmit Ha 1 ul. (Ha6op buoMactep UDG-
HS-qPCR).

[TIP TecT-cucTeMa B peXUME PealbHOTO BPEMEHHU JUIsl TUATHOCTHKHU JIEWKO03a KPYIMHOTO pOraToro
ckoTa o0Jaana BEICOKOH crienupuaHocThIo U He aMmumnduimposana JJHK 6akrepuii, BUPYCOB U KypHIIBI
u ¢ Bbicokor 3ddexTuBHOCTHI0 BhIABIAET mpoBupyc JIKPC. Ilpenen nerexuuu I[P Ttect-cuctemsl
coctaBmiia 1 xorus/pl B peakiuu 4To CBUACTEIBCTBYET O BHICOKOM YyBCTBUTECILHOCTH METO/IA.

Tect-cuctema o01a1aeT BEICOKON TOYHOCTBIO U MPUMEHUMa Uit MaccoBoid AuarHoctuku JIKPC.
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INTEGRATED METABOLOMIC AND TRANSCRIPTOMIC ANALYSES REVEAL
HORMONE-REGULATED FLAVONOID BIOSYNTHESIS TO ENHANCE APPLE VALSA
CANKER IN XINJIANG WILD APPLES

Liu Huawei

Xinjiang Institute of Ecology and Geography Chinese Academy of Sciences, Urumgi, China
e-mail: liuhuawei@ms.xjb.ac.cn

The current study addresses the significant threat posed by apple rot disease to the global apple
industry, with a particular focus on the challenges faced by China, the world's largest apple producer. The
rot disease, primarily caused by the pathogen Valsa mali (Vm), has prompted concerns regarding the
environmental and toxicological risks associated with traditional chemical control methods. Additionally,
the increasing incidence of drug resistance among pathogens exacerbates the urgency for alternative
strategies.

To combat this issue, we propose to investigate the molecular mechanisms underlying the resistance
of Xinjiang wild apple (Malus sieversii), the direct ancestor of cultivated apples, to rot disease. Recent
studies have demonstrated that upon infection by the rot pathogen, Xinjiang wild apples exhibit significant
accumulation of salicylic acid (SA) and its key metabolite, cinnamic acid (CA). Furthermore, the expression
of the transcription factor MYB10 is induced by SA, suggesting a potential role in the plant's defense
response.

The primary objective of this research is to elucidate the synergistic interactions among SA, CA, and
MYB10 in the context of disease resistance. We will employ a comprehensive approach that integrates
transcriptomic, metabolomic, and hormonomic analyses to dissect the molecular pathways involved in this
defense mechanism. Specifically, we aim to analyze how the PAL1 gene contributes to resistance against
rot disease by promoting CA biosynthesis. Additionally, we will explore the regulatory mechanisms by
which the MYB10 transcription factor modulates PAL1 expression in response to hormonal signals. By
clarifying these molecular interactions, our study seeks to provide a theoretical foundation for the
development of disease-resistant apple germplasm.

The insights gained from this research will not only enhance our understanding of plant-pathogen
interactions but also contribute to the sustainable and healthy development of the apple industry. Ultimately,
this work aims to pave the way for innovative strategies in crop protection that minimize reliance on
chemical agents, thereby promoting environmental sustainability and food security in apple production
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A PLATINUM-STANDARD REFERENCE GENOMES OF THE POLYPLOID RICE WILD
RELATIVE ORYZA RIDLEYI REVEALS ASYMMETRIC SUBGENOME EXPANSION DRIVEN
BY TRANSPOSABLE ELEMENTS

Mussurova S.

Kozybayev University, Petropavlovsk, Kazakhstan
*e-mail: saule.mussurova@kaust.edu.sa

Ensuring global food security under changing climate condition requires leveraging the untapped
genetic diversity of wild rice relatives (WRs). Oryza ridleyi Hook (2n=48, HHJJ) a polyploid WRs with the
largest genome in the genus Oryza (~1,283 Mbp), exhibit sboth abiotic and biotic stress tolerances, including
blast resistance and flooding tolerance. Until now, the species lacked a high-quality reference genome. Here,
we present a Platinum Standard Reference Sequence (PSRefSeq) for O. ridleyi, comprising 25
pseudomolecules (N50 = 53.8 Mbp) and a single assembly gap.

The HH subgenome spans 728.35 Mbp—approximately 1.5% larger than the JJ subgenome (474.45
Mbp). Transposable element (TE) content accounts for much of this disparity, with 477 Mbp of TE-related
sequences in HH versus 263 Mbp in JJ. Subgenome size disparity is largely due to TE-related LTR
retroelement sequences. Analysis of solo-LTR to complete TEs ratios for both subgenomes ruled out TE
removal as a reason of subgenome size difference. Therefore, preferential TE accumulation in HH
subgenome drives subgenome expansion. In the larger HH subgenome TE nesting appears to be more
prominent than in the JJ subgenome.

This high-quality O. ridleyi PSRefSeq, along with comprehensive TE and gene annotations, provides
a critical resource for elucidating polyploid genome evolution in Oryza and supports future efforts in rice
improvement and potential neodomestication.
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VIAYYIIEHUE MACHOU NPOAYKTUBHOCTH KYPAIOYHBIX OBEI] HOBBIMU
METOAAMMU CEJIEKIIUU, TEHETUKH U BUOTEXHOJIOT' U

Owmames K.B.*, Manmakos H.W., EcenbaeB A.A., EcxxanoBa D.B., Axarosa 3.A.,
CembacBa A 1.

Kazaxckuil nayuno-ucciedosamenbCKuti UHCIMUMYM HCUBOMHOB0OCMEA U KOPMONPOU3BOOCMEA,
Tanowvikopean, Kasaxcman
*e-mail: okairly@mail.ru

Hcnonb30BaHre TEHOTUIIOB UMITOPTHBIX MSICHBIX IMOPOJ] HA MAaTKaX OTEYECTBEHHBIX MSICO-CATbHBIX
OBEII C YUETOM PE3YJIbTATOB TEHOMHBIX HCCIICIOBAHUI TIPOBOIUTCS BIIEPBBIC.

Lenpro wicciienoOBaHUN SBISICTCS YIy4YIIEHUE MSICHOW MPOIYKTUBHOCTH MSCO-CAIBHBIX OBEI[ ITyTEM
CKpEeUIMBaHUA UX C mopojaamu aBctpanmiickas oenas (Ab), remmmup (I7), noprep (IP) u cyddomnbk (Cd) c
oBIIeMaTKaMH Ka3axckoil Kyparounoil rpyoomepcrHoit (KKI') u equnbaiickoit (E/) mopoxa B xo3siicTBax
Anmarunckoi, XKerbicyckoli, KamOblackoit, AkmonuHckol, Typkecranckoil, CeBepo-Kazaxcranckoi u
Abaiickoii o0nacreil. ['eHeTHYeCKH 1IEHHBIE OBLIBI C BRICOKON MACHOM MPOAYKTUBHOCTHIO U IJIOI0BUTOCTHIO
0TOOpaHBI IO JAHHBIM 300TeXHUYECKOT0 yuera u reHotunupoBanus JJHK mo renam CAST, GDF9, IGFBP,
DGATI u OvineSNP50 BeadChip. YcranoBieHO, 4TO OBIbI 0a30BBIX XO3SHCTB IO IMPOMYKTHBHBIM
KauecTBaM, KOHCTUTYIIMU ¥ (PEHOTUITY COOTBETCTBYIOT CTaHAAapTaM BBIOpaHHBIX Topoa. [lo pesynbpraram
SITHEHUS cpeaHsas IiogoBUTOCTh 4410 oBuemaTok coctaBwia 96%. CpenHsis kuBasg Macca SITHST
KOHTPOJIBHBIX TPYIII NP poxkaeHun coctaBuia B: KX «Menxan» 4,940,22 xr; KX «Pazaxyn» 5,44+0,18 kr;
KX «Toxkan-1» 5,1+0,21kr; KX «Hyp» 5,1+0,27 xr; CIIK «Enbkentait» 5,4+0,25 kr, TOO «lyrbuia LTD»
5,28+0,270, KX «Cyneiimenosa K.C.» 5,514+0,470, TOO «Kana-bepeke» 5,32+0,390.

AHanu3 JaHHBIX XUBOW MacChl M CPEIHECYTOYHOIO MPHUPOCTA MOKA3BIBAET, YTO OOJee BHICOKOU
MHTEHCHUBHOCTBIO POCTA XapaKTEPU3YIOTCS IBYXIOPOAHbIE ToMecHbIe xKUBOTHBIE ([IPXE]), xuBas macca
SIPOK TpHU 0ThEME cocTaBisieT 41,5kr., 6apaHunkoB — 43,7 Kr, cpenHecyTouHble TpupocThl 3051, u 314r.
[TomecHbie OapaHYUMKHU TOPOJBI AOPIEP B OMBITHOW TPyMIe MPEBOCXOIWIM CBOMX UYHUCTOMOPOAHBIX
CBEPCTHHUKOB IO CPEIHECYTOYHOMY TIPUPOCTY KUBOUM MACCHI B IIEPUOJT OT POXKACHHS 10 OThema Ha 3%0.
[Ipu oTOMBKeE XMBasi Macca B CpeJHEM I10 TpynnamM coctasuia 34,9 kr, B ToM uncie no rpynnam: KKI™ —
34,8 kr, IP x KKI' — 35,3 kr u Ab x KKI' — 34,5 xr. Bo Bcex rpynmax HaOmroganach BbICOKas
WHTEHCUBHOCTH POCTA OT POXKJICHUS 10 OTOUBKH, 332 3TOT NIEPHUO B CPEAHEM CPEITHECYTOTHBIN TIPUPOCT
coctaBun 290 r. IlpoBenéHHBI KOHTPONBHBIN yOON MOJOMBITHBIX OapaHYMKOB CBUAETEIHCTBOBAN O
JIOCTAaTOYHO XOPOIIEH MSICHOW MPOAYKTUBHOCTH KaK YHUCTOTIOPOJHBIX 0COOEHM Ka3axXxCKOW KypAIOYHOU
rpyOOoIIepCTHON MOPOBI, TAK U UX MIOMECHBIX aHaJoroB. bojee BhICOKHE MacChl Ty HAOMIOANKCh Y
6apanunkoB J[P x KKI'. [lomecubie Gapanunku Ab x KKI' yctynunm mo macce Tymid MOMECHBIM
ceepctHukamu J[P x KKI na 1,51-5,22 kr unu 8,19-23,58%. 1o moka3aTtensiM BbIX0/1a TYII TaK e 3aMETHO
MPEBOCXO/ICTBA MOJYKPOBHBIX ToMecel, noayueHHbix oT AP x E (56,3%) u JIP x KKI" (50,70% u 52,67%).

[IpoBeneHa oOreHKa CHEPMOMNPOMYKIIMH OapaHOB-MIPOM3BOAMTENCH IO KOJWYECTBEHHBIM U
KaueCTBCHHBIM ITOKa3aTeIsIM. bapaHbI POy IIMPOBAIH TYCTYIO U CPETHIOIO CIIEPMY OTJIMYHOTO KavyecTBa ¢
o0BeMoM asikyisTa 1,2-1,5 Mt 1 moABMKHOCTBIO 110 9 6arutoB. [Tomecu GapaHoB noprep v aBCTPAIUHCKOM
0eIToi MOPOIBI YHACIICIOBAIA KOPOTKYIO JUTHHY miepcTd. OHM MPAKTHUSCKAN YTPATHIIN JITTHHHBIC OCTCBBIC

BOJIOKHA U KOCHYHOE cTpoeHue pyHa. [lo pesynpraram Y3U ucnenoBaHus CpeaHsst TONIIMHA KUPOBOM
NPOCIIONKH y OapaHOB-TIpoU3BOAHNTENEH cocTaBmia 5,0-7,5 MM, y 4-X MecsiaHBIX OapaHunkoB oT 3,3 10 5,3
MM, IUIOIIags MelmedHoro riaska 1011-1262 xs. u 608-1077 kB. MM, TOJIIMHA MBIIIEYHON 30HBI O
KHUPOBBIM ciioeM coctaBuia 1o 27,8 mMm. Pesymbraret HUP mMeloT TeopeTHyecKyro LEHHOCTh IS
000CHOBaHUS CO3/JaHNUS HOBBIX TUITOB OBEI] C MOBBIIIEHHOW MSICHOHN MTPOYKTHBHOCTBIO i CKOPOCHENOCTHIO,
a TakKe MPAaKTHYECKYIO IICHHOCTh — JIJIs IPOU3BOICTBA SKCITIOPTOOPUCHTHPOBAHHON SATHATHHBL.
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HAYYHO- IPAKTUYECKHUE ACIHHEKTBI UCIIOJIB3OBAHUA 'EHETUYECKHUX
PECYPCOB CEJbCKOXO03AMCTBEHHBIX )KHBOTHBIX B KA3AXCTAHE

OmMmOaeB A.M.

Kaszaxckuii nayuonanvHolil aepapHwlil ucciedo8amensbCckull yHusepcumem, 2. Aimamol,
Pecnyonuxa Kazaxcman
*e-mail: abdi_rahman@mail.ru

Kazaxcran o0magaer OorareHIIMMHU reHETHYECKUMH PeCypcaMy pa3iIndHbIX (OPM pacTUTETHHOTO U
KHUBOTHOrO Mupa. OrpoMHOE MpOCTpaHCTBO mactOmmy pecnyOmuku (187 MiuH. ra) mHpencTaBiser
3HAQUUTENbHBIH NOTEHIWAN JUIS pPAa3BEJCHUS Ha OJTOW TEPPUTOPUU pPA3IMYHBIX BHIOB M IOPOX
CEeNbCKOXO035ICTBEHHBIX JKUBOTHBIX. B Pecry0mnuke reHeTndeckne pecypchl KHUBOTHBIX UMEIOT IIUPOKOE
pa3HoOOpa3ue, Kak 110 BUaM )KUBOTHBIX, TaK H 110 IOPO/iaM BHYTPH Kaxx1oro Buaa. Kaxkaplii Bua 1 nopoja
uMeeT 0coboe MECTO B T€HETHYECKOM pa3zHOOOpa3uu W IPOJOBOJIHCTBEHHOW 0€30MacHOCTH CTpaHbl. B
HacTosmiee Bpems B Kaszaxcrane reHO(OHJ KpyNHOTO pOraroro CKOTa MOJIOYHOTO HalpaBICHHS
MPOAYKTUBHOCTH TIPEJICTABIEH 2 OTEYECTBEHHBIMH MOPOAAMU M 3 3aBOJACKMMHU THIIAMH; MSICHOTO - 2
OTEUECTBEHHBIMHU ITOPOJIaMH M 1 BHYTPUIIOPOIHBIM THUIIOM; OBIIEBOJICTBA — 15 0TE€UeCTBEHHBIMH MIOPOIaMU
OBEIl PA3JIMYHOTO HAIPABICHHUS MPOAYKTUBHOCTH; KOHEBOJICTBA — 5 MOPOJaMHU M 2 3aBOJCKUMH THUIIAMH
JomIaaeli, CBHHOBOJICTBA — OJJHOI OTEYECTBEHHOM 1MOpo0ii. HekoTopble TOPOIBI U THITBI MOKHO OTHECTH
K Pa3BUBAIOIINMCS, UIMEIOTCS TAaK)KE MAJIOYHUCICHHBIC U HCYE3AI0IINE TIOPOIBI U MO JISIIUH.

B Kaszaxcrane mnpoBoAuWTCs aKTWBHAs paldoTa IO YIYYIICHHIO YIPABICHUS T€HETHUYCCKUMH
pecypcamu. B mieMeHHOE €0 BHEIPSAIOTCS NPUHIMIBI CENIEKIIMOHHO- TNIEMEHHON pabOThl HA ypOBHE
CTpaH C Pa3BUTHIM XHUBOTHOBOJACTBOM. B "acTHOCTH, B pecnyO/iMKe Ha 3aKOHOJATEIHHOM YPOBHE OBLIH
CO3/IaHBI PA3IMYHbIC TIOPOIHBIC MAJAThl IO BCEM BHUJAM U MOPOAAM CEIbCKOXO3SIHCTBEHHBIX )KUBOTHBIX,
pa3paboTaHbl M BHEIPEHBI MEPEIOBhIE METOIUKU MO OICHKE IeHETUYECKOW I[EHHOCTH CKOTa, a TaKKe
CO3JIaHbl OJaronpusTHeIE (aKTOPbl KOPMIIEHHS U COJAEp)KaHHs, UMEIOIIUXCS TNeHETHUYECKHX PEeCcypcoB
KUBOTHBIX ¥ mTulbL. OnpeneneHHas padoTa 1O  yNPaBICHUIO TEHETHYECKUMH  Pecypcamu
CeNIbCKOXO35IICTBEHHBIX KUBOTHBIX B KaszaxcTaHe mpoBOIUTCS, HO €€ MEpOIpPHATHS HE OXBAThIBAIOT
COXpaHEeHHe, Pa3BUTHE U THPAKUPOBAHUE TeHO(OHIa MATIOUNCIICHHBIX, HCYE3AIONINX ITOPOJI U TEHOTHIIOB
OTEYECTBECHHON CeNeKIMH. B mepcrekTuBe MIaHUPYETCs CO3JaHHe YEeTKO HaJla)kKeHHOW CHCTEMBI 110
VIPaBJICHUIO TEHETHYECKUMHU pEecypcaMu, TPUHHMAas BO BHHMAaHHE ONBIT CTPaH C BBICOKOPA3BUTHIM
KMBOTHOBOJACTBOM. Hapsny ¢ ympaBieHMEM TE€HETHMYECKMMM pecypcaMH >KUBOTHBIX, IJIAHUPYETCS
CO3JIaHME TPOTPaMM II0 COXPAHEHHWIO HCYE3AONINX TOPOJ M A0OPUTEHHBIX BHOB JKUBOTHBIX, ITyTEM
MIPUBJICUEHUS PA3IMYHBIX MPABUTEIBCTBEHHBIX M HEMPABUTEIbCTBEHHBIX OpPraHM3alldil, B TOM YHUCIIE U
MEXIyHAPOIHBIX.

B coBpeMEHHBIX PBIHOYHBIX YCJIOBHUSX, HEOOXOJUMO YAEIUTH JO0JDKHOE BHHUMAaHHE HOPOIHBIM
pecypcaM >KHBOTHBIX MHTEHCUBHOTO THIIA, ISl KOTOPBIX XapaKTepHa, PEX/Ie BCETO, BRICOKAs TeHETHUYECKast
00yCJIOBJIEHHAs IJIOJJOBUTOCTh B COUETAHUU PA3HOCTOPOHHEH MPOAYKTUBHOCTHIO. BBICOKAs MII010BUTOCTD
MaTOK W O0ECIeYeHnEe COXPAHHOCTH MOJIOJHSKA CO3/IAI0T HEOOXOIMMBIE MPEIMTOCHUTKA ISl YBEITHUCHHS
MIPOU3BO/ICTBA MPOAYKLIUH KMUBOTHOBOJICTBA. BOMpOCkl coXpaHeH s, pa3BUTHS U yTIpaBJIeHHUs FeHO(DOHIOM
C.-X. )XMBOTHBIX B KazaxcraHe SIBISIOTCS KIIFOYEBBIMH JUISI OT€YECTBEHHOTO JKHBOTHOBOJICTBA, KOTOPOE
SBIISICTCS BaKHOU COCTABJISIOIIEH OTPACIIBIO CEIbCKOT0 X031 CTBa, 00eCIIeUnBaroIIeH MPOU3BOACTBO Oojee
MTOJIOBHHBI €70 BAJIOBOM MPOIYKINU. 3HAUEHHE )KUBOTHOBOJICTBA OTIPENIEISIETCS] HE TOJIBKO BHICOKOM J0Jel
B TPOM3BOJICTBE, HO M 3HAYUTEIbHBIM BJIHMSHUEM Ha 3KOHOMHUKY CEJIbCKOTO XO3SHCTBA M YPOBEHb
obecrieueHus MpoI0BOIBLCTBEHHON O€30MTaCHOCTH CTPAHBI.
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STUDY OF INTRA-BREED GENETIC DIFFERENTIATION IN MUGALZHAR HORSES
USING MICROSATELLITE TYPING

Orazymbetova Z.S.%, Zaitsev A.M.?, Sydykov D.A.3

YInstitute of Genetics and Phisyology SC MSHE RK, Almaty, Kazakhstan
2ARRIH, Divovo, Russia
Republican Chamber of Productive Horse Breeds, Astana, Kazakhstan
*e-mail: z.orazymbetova@igph.kz

A comparative study of the genetic structure of the Mugalzhar horse breed was carried out using DNA
microsatellite loci. As a result of the analysis of microsatellite DNA polymorphism, it was established that
horses of all three studied intra-breed types possess specific allele sets and distinct genetic profiles. Among
the loci studied, VHL20, ASB23, ASB2, and ASB17 showed high levels of polymorphism in the examined
horse sample.

The average number of alleles per locus, on one hand, indicates the informativeness of the analysis
system, and on the other, serves as a criterion for assessing genetic diversity within the animal groups. The
study showed that the average number of alleles per locus ranged from 9.18 in the Kulandy type to 9.65 in
the Emba type. Each type is characterized by a distinct allele spectrum across the microsatellite DNA loci.
No complete matches were observed among the 17 studied microsatellite loci.

Statistical analysis was performed, and the allele frequencies for each locus within the different types
were calculated, ranging from 0.0049 to 0.5619. One measure of genetic variability in populations is their
polymorphism. The level of polymorphism in the studied populations ranged from 1.829742 to 10.12105.
The observed heterozygosity values across populations varied between 0.31 and 0.92 for individual loci.

Horses of the Kulandy type exhibited a higher level of heterozygosity, which may be due to greater
genetic diversity. In contrast, the relatively low heterozygosity in the Kozhambardy type suggests that
moderate inbreeding was used to fix specific traits in this population.
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MOP®OTEHETHYECKHWHN MMOTEHIIUAJ TABJIOBHUU

CembexoB M.T.
Hncmumym eenemuxu u ¢uzuonocuu KH MHBO PK, e. Aimamul, Pecnyonuxa Kazaxcman
*e-mail: m.sembekov@mail.ru

B cBA3M ¢ €CTECTBEHHBIM IIPOLIECCOM CTapEHHUs, COCTOSHME MHOTOBEKOBBIX JIEPEBBHEB
XapaKTepU3yeTcs BBICOKMM YPOBHEM pPHUCKAa OTMHpAHHUS BCIEJCTBHE JIeHCTBUA OHMOTHYECKHX,
aOMOTUYECKHUX U aHTPONOTEHHBIX (akTOpoB. OTMHpaHHE UK THOETh MHOTOBEKOBBIX JIEPEBHEB MPUBEACT
K 0€3BO3BpaTHON MOTEpe MX UCTOPUUECKOW M OMOJIOIMYECKOW IIEHHOCTH, CBS3aHHOM C BBIJAIOIIUMUCS
COOBITHSIMH M JIMYHOCTSMH, MPOIECCaMU PAa3BUTHUSA OOLIECTBA, KYJIbTYphl M HCKYCCTBa. Takxke, Takue
JIepeBbsl UMEIOT YHUKAJIbHOE 3HAYCHHME C TOYKM 3PEHMsI M3YYEHUS MX SKOCHUCTEMHON POJIM M UCTOPHUHU
(YHKIIMOHMPOBAHUSL 3KOCUCTEM. Pa3paboTka COBPEMEHHBIX OMOTEXHOJIOTMHA MOXET PEIInTh MpoliIeMy
COXpaHEHUs YHMKAJIbHOI'O 'eHO(QOH/a TaKUX PAaCTeHUH, HO Takhe pa3pabOTKU OYEHb CJIOXKHO CO3/aTh B
CBSI3U C OMOJOrMYEeCKOW Crennu(uKoil 0OBEKTOB. AJITEPHATHBHBIM PEIICHHEM SIBISIETCS WHTPOIYKIIUS
JPEBECHBIX PACTEHUH MTPECTABIAIONINE OOJIBIIYIO LIEHHOCTh €r0 CIOIb30BAHUS KaK B IEKOPATUBHOM, TaK
U B JIECOXO3SHUCTBCHHOM IUTaHe. [1aBIOBHUS SIBISCTCS OJTHUM M3 TaKUX PACTCHHU, 00J1aAaronasi eHHBIM
HUCTOYHUKOM BTOPHYHBIX METAOONUTOB, BKJIIOYas ()IAaBOHOUIBI C BBICOKOH aHTHOKCHIAHTHOM
aKTUBHOCTBIO, JIMCThS SIBJIIIOTCS. HETOKCUYHBIM, 3TO BBI3bIBAET HEOOXOJIUMOCTh B HCCIIEJIOBAaHUM Kak
QIPTEPHATHBHOTO  MCTOYHMKA KOPMOBBIX  J00aBOK B  PAallMOH  JKUBOTHBIX.  JlepeBbs poaa
Paulownia u3BecTHBI CBOMM OBICTPBIM POCTOM, I[BETHI, JIMCThS, IUIOABI U KOpa MaBIOBHUU MOTYT TaK¥Ke
UCIOJIb30BAThCSl B KauecTBE JIEKapCTBA, 00JIAJalOIIEro MPOTUBOBOCHAIUTEIbHBIM, MPOTHBOKAILIEBBIM,
MOYETOHHBIM M aHTHTUIEPTCH3UBHBIM JIEHCTBHEM U, CJIEIOBATEIBHO, SBISIOTCS OOTaThIM MCTOYHHUKOM
JPEBECUHbI C HU3KOH KOHLEHTpaluel 30Jbl, CEpbl U a30Ta U BBICOKOW TEIJIOTBOPHOM CHOCOOHOCTHIO.
OrpomHasi Omomacca JHCTbEB CTAHOBUTCS JOCTYIHBIM B KadecTBE MOOOYHOTO MPOIYKTa MepepaboTKH
npeBecuHbl. Jluctest Goratel G6enkom (B cpemHem 175 T / Kr maccel Tena) W, ClI€A0BaTeIbHO, MOTYT
WCTIOJB30BAThCSl B KAayeCcTBE AIBTEPHATUBHOTO HMCTOYHHMKA KOpMa ISl JKBAaYHBIX JKUBOTHBIX. JIMCTBS
NaBJIOBHUM OOraThl OMOJIOTMYECKM AKTUBHBIMU COEAMHEHHUSMH, TaKUMHU Kak (DEHOJbHBIE KHUCIIOTHI U
(G1aBoHOUABI, a TaKXe J>KUPHBIMU KHCIOTaMH pa3paboTku 3((EKTUBHOrO NPOTOKOJA KIOHAIBHOTO
MHUKPOPAa3MHOXKEHUS /7151 OBICTPOrO ¥ MacCOBOT'O PA3MHOXKEHHUSI.

Ienpto HAIIKX KUCCIIEAOBAHUM SIBHJIOCH N3ydYeHUE MOP(OTreHeTHUECKOro MOoTEeHIMana U pa3padoTka
METOJla MHUKPOKJIOHAJILHOTO pa3MHOxeHus masioBHuu (Paulownia). [{ns BBeaeHus B KyabTypy in Vitro
UCTOJb30BAJM METOJ aKTHBAlMM Ma3yIIHbIX MEpHUCTeM, KoTopble crepuinzoBaiu 10 % pacTtBopom
nepekucu Bomoposa (20 muH.). BBeneHHble B KyJIbTypy IN VItr0 pacTeHusi KyJbTHBUPOBAIN HA Cpeiax,
OTJIMYAoLIHecs M0 MHHepanbHOMy coctaBy: MS, 1/2MS, u DKW. Otmeuen Gojee akTHBHBIA POCT
pactenuid, kynbtuBupyeMbix Ha cpene DKW. [lo6asnenne B cpeny kynbtuBupoBanus 0,1 mr/a a-HYK
CTUMYJIUPOBAJIO pa3BUTHE KOpHEBOW cuctembl. KynbTHBHpOBaHME MOOEroB MAaBJIOBHUU Ha cpenax,
coliepKalux pas3inyHble KoHueHTtpauuu BAIl (1, 2, 4, 6 wr/a), akTUBHpPOBAJIO MHOXECTBEHHOE
noberoobpazoBanue. C yBeIHMUEHHEM COJCPKAHUSA UTOKWHUHA B Cpejie HaOJ0Jalld YBEIMYCHUE YHCIIa
oOpazoBaBmmxcs moderos. [Ipu KyIbTHBUPOBaHUHM Ha OE3rOPMOHATBHOM CpeJie YHCIIO 00pa30BaBIIUXCS
no0eroB He npeBblaia 3, To npu godasiaeHuu B cpeny 1 mr/n BAII cpennee uncio noGeroB JOCTUrao
9,8+1,78. HambOompiiee KOIMYECTBO IMOOETOB 00pa30BBIBAIOCH Ha cpexae, coaepxkamieir 4mr/m BAII
(24,7£7,5). Xots moberu, oOpa3oBaBiInecs Ha cpeaax, cogepxamux 4 u 6 mr/n BAIl, ornuyamuck
MEHBUIMMH pa3Mepamu, Hocieayiouiee KyabTuBupoBanue ux Ha cpene DKW | conepxkameit 0,1mr/a a-
HVK, obecnieunBano BeICOKHI MporeHT ykopeHusimnxcs pacrenuit (100 u 91%, cooTBETCTBEHHO).

Taxoif moaxona K KyJIbTUBUPOBAHHUIO MTABIIOBHUH CIIOCOOCTBOBA YCKOPEHHOMY Pa3MHOKEHHUIO 3TOTO
pacTteHuss B yciuoBusix INn Vitro. MccnemoBanus Obun BbimonHeHb! B pamkax HTIT BR 24993004,
¢unancupyemoii Komurerom nHayku MHBO PK.
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HNCHOJBb30BAHUE TEHETUHYECKUX PECYPCOB MALUS SIEVERSII JJIs1
HNOBBILEHUS ATAIITUBHOI'O MOTEHIIMAJIA 1 YCTONYUBOCTHU COPTA SIBJIOHU
«AIIOPT»

Conran6ekoB C. C.*, Omapos E. E., Jlonrux C.I'., Jlbxymanosa JK.K., CelicenoBa A.A.,
Kaor116exoBa b.JK.
Kaszaxckuit nayuno-ucciedosamensbckuti UHCMumym nio00080wes00cmaea, 2. Aimamet,
Pecnyonuxa Kazaxcman
*e-mail: abdi_rahman@mail.ru

Malus sieversii — aukopactymiast S0710Hs, 00J1aAa0IIas IIMPOKUM CIHEKTPOM MOP(OIOTHIESCKUX H
(U3MOTOTHYECKUX TPU3HAKOB, TAKMX KaK KauyeCTBO IUIOAOB, YCTOMUMBOCTh K 3a00JICBAaHUSAM M CTPECCAM.
S6nons CuBepca npr3HaHA ITIABHBIM MIPEIKOM KYJIbTYPHOU sIOJIOHH, YTO JeNaeT e€ KIYeBbIM 00bEKTOM
JUISL COXpaHEHUs ¥ UCIIOJIb30BaHUs B TeHETHUECKUX mporpammax. OMH U3 BaKHEHIIUX COPTOB SI0JIOHU B
Kazaxcrane ‘Amoptr’ B mocieAHHe NECATHIECTUS MEPEKUBACT JAETPaJallio, BBI3BAHHYIO Pa3IUYHBIMU
¢dakTopamMu, B T.4. UCIHOJH30BAHHWEM HEMOIXOISAIIMX IOJBOEB. BBICOKas BereraTMBHAas W3MEHYHBOCTD
copta ‘Anopt’ TpeOyeT TIaTeIbHOro noAdopa moABos s obecrnedeHus IPOAYKTUBHOCTH U AOJITOJIETUS
HaCaXJICHUM.

N3ydyenne arpoOMONIOTHYECKHX U (PU3UOIOT0-3KOJIOTHUYECKUX XapaKTEPUCTHK COPTO-TIOABOMHBIX
koMmOuHaimii ‘Anopt’ u M. Sieversii ¢ 1eapo BbIZCICHUS HauOOJee MPOIYKTUBHBIX, YCTOWYMBBIX K
cTpeccaM U 00JIe3HSIM KOMOMHAIMU. DKCIIEPUMEHTAIBHBIN ca ObLT 3amoker B 2015 roga B Kazaxckom
HUWMU nmnonoosomeBoacTaa (Tanrap, AnmaTuHcKas 061acTh) Ha miomany 5 ra. Cxemsl mocajgku: 6X8 M u
8%10 m. BricoTa Hag ypoBHeM Mopsi — 1047 M. [TouBBI — CBETIOCYTIMHUCTBIE TEMHO-KAIITaHOBEIE. J{71s
CO3/IaHUS CaXXKEHIIEB HCIOJB30BAJIMCh YEPEHKH copTa ‘AmMopT’, OTOOpaHHBIE MO MPHU3HAKAM KadecTBa
wionoB. [ToxBoun — 11 ¢popm M. sieversii, koropsie coOpaHbl Ha TEPPUTOPUH HANMOHAIBHBIX MAPKOB
XKownrap-Anaray u Une-Anaray no Beicotam oT 1187 10 1500 M Hax ypoBHeM Mopsi. M3yuanuch nokazaTenu
BOJIHOTO PeKUMa, (POTOCHHTETHYECKOTO MOTEHIIHAA, YCTOWYHBOCTH K OOJIE3HSM.

Haubonee BbicOKHE MMOKa3aTeau alalTalliOHHOTO U TOMEOCTAaTUYECKOT0 KOA(P(UIIMEHTOB OTMEUYEHBI
y komOuHarmii Ne 1, 6, 8 u 9. MakcumanbHoe conpoTHBiieHHe abnoTnueckoMy ctpeccy Ne 11, 7, 8 u 9, uro
COXPAHSJIOCh B TEUYCHHWE Bcero mnepuoja HaOmoaeHwid. [ pynmupoka mo ISSR-mapkepam mokasaia
HanOOIIBIIYI0 TeHETHYECKYI0 On3ocTh ‘Amopt’ Kk popmam M. sieversii Ne 11, 10, 9, 5 u 2. KomOunarmu ¢
nonBosivu Ne 11, 2, 9 i 10 BeTynuim B IJI0/JOHOIICHUE paHbINE JPYTUX, OTACTHHBIE TUIOABI TOSBUIINCH yiKE
B 2019 rony, akTHBHOE MI00HOIIeHHE Hadanock B 2022 roxy. Conep:kaHue BOAbBI B JINCTE U KOHIIEHTPALIUS
KJIETOYHOTO COKa — BaYKHBIN TMOKA3aTeNb MPOAYKTUBHOCTH — OBIJT HAUBBICIIMM y KoMOuHarmid Ne 1, 2, 3,
5 u 11. Ananu3 KoppesMM MoKa3al, YTO MHJAEKC IUIOTHOCTH JIUCTOBOH MOBEPXHOCTH, OTPAXKAFOIIUH
WHTEHCHBHOCTh (DOTOCHMHTE3a, CHIIBHO Koppenupyer ¢ mnpoayktuBHocThio (I = 0.71). MakcumanbHOe
cogepkanue BuTamumHa C 3apeructpupoBaHo y komOuHammii Ne 11 m 9, comepkaHue caxapoB H
HaWMEHbIIIasi KUCTOTHOCTh — Yy komOuHamuii Ne 11 u 2. [IposiBneHue nmapim U My4YHHUCTON POCHI OBLIO
cnabeiM (1,3), 6akrepuanbHoro oxora — 1,8 6amna. Komounanuu Ne 11, 2 u 10 mokazanu ycTOHIMBOCTh K
OCHOBHBIM OOJIE3HSIM, OCOOCHHO K Mapmie M OaKTepHAILHOMY OXOTY, YTO MOXXET OBITh CBSI3aHO C
MIPOUCXOKACHNUEM TOJIBOS M3 0YaroB T'€HETHUYECKOro pa3Hoo0pa3us ¢ HAIMYMEM YCTOMUUBBIX JIOKYCOB. B
pesynbrare ananu3a mapkepo OPL19 u OPL18, acconmupoBaHHBIX C YCTOWYMBOCTHIO K Tapiie ObLIO
BBISIBIIEHO, 4yTO B KoMOMHauusax Nel, 5, 8 u 11 npuBoiiHble W MOJBOMHBIE KOMOMHALIMU HECYT aJUIEIH
pesuctenTHocTu. A ¢dopma CuBepca u Amnopra B kKomMOMHaAruu Noe5 HECyT aljleNid YCTOMYMBOCTH K
OakTepuarbHOMy OkOTy 1o Mapkepam AE-375 u GE-8019. [IpoBenénusie nccnenoBaHus MOATBEPIUIN
BBICOKYIO IIEHHOCTh JUKOpacTyIei s0onn M. Sieversii kak reHeTHYECKOro pecypca Jilsl CeNeKIIMOHHOM
paboThl U Bo3poxeHus copta ‘Anopt’. 13 11 dpopm M. sieversii Hanbosee nepcreKTUBHBIME MTPU3HAHBI
Ne 5,11, 2,9 u 10. 3T KOMOMHAIIMU MOTYT OBITH HCIIOIH30BAHBI [Tl 3aKJIAJIKA OPUTUHATHLHOTO MATOYHHUKA
Y TIPOM3BO/ICTBA CEPTUHUIIMPOBAHHBIX CaXKEHIIEB COpPTa ‘AmopT’.
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INFORMATIVE LOCI OF MICROSATELLITE ANALYSIS

Shadenova E.A.
Institute of Genetics and Phisyology SC MSHE RK, Almaty, Kazakhstan
*e-mail: shadel08@mail.ru

The wealth of plant life on our planet is truly limitless. A huge number of plants, including trees and
shrubs, bring invaluable benefits to humans. This arsenal of useful species is constantly expanding.
Scientists work tirelessly to introduce wild plants into culture, as well as to create new, improved varieties
with increased productivity, resistance to diseases and unfavourable environmental conditions (Dolganova,
2002). This is painstaking work that requires a deep understanding of plant biology and a careful study of
their genetic potential. However, the task of replenishing our "green arsenal is far from being exhausted.
The enrichment of species and varietal diversity of tree and shrub crops through introduction - the process
of introducing plants from different geographical zones - remains especially urgent. This allows expanding
the range of species used, strengthening the ecological stability of forest and park plantations, as well as
obtaining new promising varieties with unique properties. For example, when introducing new ornamental
plants into culture, there is a need for a thorough study of their biology in specific conditions of future
growth (Slepchenko, 2008). This is an obligatory stage to determine their adaptability to the local climate,
soil and other environmental factors. Without such studies, the risk of failure is very high. Only after careful
evaluation of ornamental and economically valuable qualities of plants, it is possible to recommend them for
wide introduction into production. This is a complex and multi-stage process that requires considerable
time and resources. However, the results are worth it: new plant species and varieties bring beauty, benefit
our lives and contribute to the planet's biodiversity. The successful introduction of new species is a
contribution to the future, ensuring the sustainable development of landscape design, agriculture and forestry.
Plant genetic resources serve as a strategic base for effective sustainable development not only for agriculture,
but also for all sectors of the economy and social sphere of the Republic of Kazakhstan and the world as a
whole.

Locally adapted, ancient crops and their wild relatives have been a traditional source of breeding
material and, until recently, have been preserved in primitive agricultural systems scattered around the world
as well as in their natural habitats. Plants representing rare and endemic species of the natural flora of
Kazakhstan are taken as objects of study.

Studies are aimed at identifying carriers of traits useful for growing: drought resistance, frost
resistance, resistance against fungal diseases and pests - followed by identifying genomic sequences
associated with signs of interest, and controlling their transfer to the new forms being created.

As a result of a polymerase chain reaction with 10 microsatellite markers of 45 samples of the initial
and cloned in vitro material, spectra of amplified fragments visualized on VisionCapt electrophoregrams
were obtained.

Based on the results of microsatellite analysis, we selected 7 of the most informative loci: PMGC2060,
PMGC433, PMGC2852, PMGC2163, WPMS14, ORPM127 and ORPMO016 due to their high recognition
ability. The studied samples had a total of 345 SSR fragments, of which 321 amplicons are polymorphic.The
polymorphism rate is 93%. The length of the resulting DNA fragments ranges from 40 to 960 bp.

For all the samples studied, the average number of amplicons per locus is 49.3, the maximum is 81
(locus PMGC2852), the minimum is 26 (locus ORPMO016). The average number of polymorphic amplicons
per locus is 45.8, the maximum is 64 (locus PMGC2852), the minimum is 24 (locus ORPMO016).

The resulting data on the most informative loci show that the selected loci can be used for genotyping
of woody and shrub plants for both parental and clonal materials. Primers PMGC2060, WPMS14 and
PMGC2852 can be used for genotyping such families as the Pine family, the Sapindaceae family, the
Barberry family and the Birch family, the most widely used being primer ORPM127.
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METAGENOMIC STUDIES OF WILD BIRD VIROMES AND AVIAN INFLUENZA
SURVEILLANCE IN CENTRAL ASIA

Sharshov K.1?* Sobolev 1.}, Dubovitskiy N.}, Derko A.l, Loginova A.l, Kolotygin 1.2?,
Zhirov D.12, Murashkina T.%, Khozyainova A.2, Denisov E.*, Apanasevich M.%, Artemov G.5,
Kokhanenko A.°, Shestopalov A.!
!Laboratory of molecular epidemiology and biodiversity of viruses, Institute of Virology, Federal
Research Center of Fundamental and Translational Medicine, Novosibirsk, Russia
2Novosibirsk state university, Novosibirsk, Russia
3Cancer Research Institute, Tomsk National Research Medical Center, Tomsk, Russia
“Research Institute of Molecular and Cellular Medicine, RUDN University, Moscow, Russia
STomsk State University, Tomsk, Russia
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Wild aquatic birds, especially Anseriformes, are natural reservoirs for various zoonotic viruses,
including most avian influenza virus (AlV) subtypes. Influenza pandemics are believed to arise from
spillover events of AlV subtypes from aquatic birds to other species. Over the past decade, severe outbreaks
have dramatically impacted wild bird populations. Recent outbreaks of avian-origin influenza viruses such
as H5N8, H6N1, H7N9, and H10NS raise concerns about the emergence of novel reassortant viruses in
Eurasia and their potential threat to human health.

Wild Anseriformes migrate to and congregate in North Asian, particularly Central Asian, wetlands
and lakes for breeding and molting. Major aquatic bird migration routes converge in the Asian part of Russia,
linking this vast region to wintering grounds across Eurasia and Africa. This unique ecosystem plays a crucial
role in the geographic dispersal of viruses, as demonstrated by the spread of highly pathogenic avian
influenza (HPAI) H5N1 during 2005-2010, 2014-2015, and the unprecedented outbreaks from 2020 to
2023.

Our findings reveal distinct geographic patterns and specific clades among both low-pathogenic and
highly pathogenic H5Nx viruses. We traced the evolution of H5 viruses in Siberia, identifying clade
replacements-2.2, 2.3.2, 2.3.2.1C, and 2.3.4.4-that have caused outbreaks in wild and domestic birds as well
as marine mammals. In 2020, a new H5N8 outbreak was detected at Ubsu-Nur Lake. Phylogenetic analysis,

virus isolation chronology, bird migration routes, and previous HPAIV spread patterns suggest that
this “late 2020 Eurasian” H5N8 strain likely descended from viruses circulating in Egypt (2017-2019)
and spread via lIraq into Western Siberia and North Kazakhstan during spring migration. Since May
2022, massive wild waterbird mortality has been recorded on the northern Caspian Sea islands and coastal
regions of Russia and Kazakhstan. H5Nx influenza virus was detected in samples and identified as HSN1
belonging to clade 2.3.4.4.b of HPAI. Metagenomic sequencing remains a promising tool for discovering
new viruses and characterizing viromes. We performed metagenomic analysis on virus-like particle
(VLP)-enriched samples from some migratory waterfowl species. The data revealed diverse DNA and RNA
viral sequences, including prokaryotic and eukaryotic viruses, avian host viruses, and viruses related to diet.
Notably, we identified Seadornaviruses-mosquito-borne zoonotic viruses such as Banna virus, previously
linked to encephalitis and fever in humans. For the first time, Banna virus and Kadipiro virus were detected
in wild birds in Siberia, expanding knowledge of their circulation beyond Southeast Asia. Overall, we
detected a wide variety of virus families including Orthomyxoviridae, Paramyxoviridae, Adenoviridae,
Astroviridae, Caliciviridae, Parvoviridae, Reoviridae, and Picornaviridae. Further in vitro and in vivo
studies are needed to clarify viral diversity in wild birds, virus-host interactions, and potential risks to animal
and human health. This study underscores the importance of continuous surveillance to detect emerging
viruses and prevent future outbreaks, with detailed virological and molecular characterizations
emphasizing highly pathogenic avian influenza. This work was supported by State budget program
and Russian Science Foundation (grant # 23-44-00026).
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GENETIC CHARACTERISTICS OF ISONIAZID MONORESISTANCE IN
MYCOBACTERIUM TUBERCULOSIS CLINICAL ISOLATES FROM ALMATY,
KAZAKHSTAN

Takenov N.K.123 Chingissova L.T?., Zhunussova G.S*3,

YInstitute of Genetics and Physiology SC MSHE RK, Almaty, Kazakhstan
2 National Scientific Center of Phthisiopulmonology
3 Al-Farabi Kazakh National University, Almaty, Kazakhstan
*e-mail: takenovnur@gmail.com

Isoniazid, a first-line anti-tuberculosis drug, is increasingly compromised by monoresistant
Mycobacterium tuberculosis strains, posing a silent yet serious threat to TB control programs.
Kazakhstan, a country with a high burden of multidrug-resistant and rifampicin-resistant TB (MDR/RR-
TB), faces particular challenges in this context. Isoniazid monoresistant cases are often missed during
routine diagnostics, especially since widely used molecular tools such as Xpert MTB/RIF detect
resistance only to rifampicin, not isoniazid. To address this gap, a total of 38 M. tuberculosis isolates
with confirmed isoniazid monoresistance were collected and analyzed over a two-year period (2023—
2024) using genomic and molecular methods to identify resistance-conferring mutations.

Key methods employed included whole-genome sequencing (WGS) to detect mutations in
canonical resistance genes such as katG and inhA, as well as auxiliary genes like fabG1 and ahpC, which
may modulate or compensate for resistance. The katG Ser315Thr mutation was the most prevalent,
detected in all 38 isoniazid-monoresistant isolates. Additionally, double mutations were identified in six
strains, involving katG S315T in combination with mutations in both the promoter region and the coding
region of the inhA gene. These combinations may enhance resistance levels to isoniazid.

This study underscores the genetic diversity of isoniazid monoresistance in M. tuberculosis isolates
from Almaty and highlights the dominance of the katG Ser315Thr mutation. The presence of additional
inhA-associated mutations in a subset of isolates suggests potential for higher resistance levels or altered
drug response. These findings emphasize the importance of routine molecular diagnostics of isoniazid
resistance in preventing the further spread and escalation of drug-resistant TB to guide individualized
treatment.
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KA3AK TOBETIHIH 'EHETUKAJIBIK OPTYPJIVIIT'T: UTTEPAIH TOJI
HonyJasAUAJAPBIMEH CAJIBICTBIPMAJIBI TAJIIAY

Tencoacsa A.Jl.

Hncmumym eenemuxu u ghuzuonoeuu KH MHBO PK, 2. Anmamsi, Kazaxcman
*e-mail: tolebaeva_anara@mail.ru

KazakteiH TebOeri — Kemnmeni HIONaHIAPABIH MAJIBIH KOpFay VIIIH MaiiadaHaThlH JoCTYpIi
KY3€TIlI UT TYKbIMbI. Mo/IeHU MaHbI3[bUIbIFBIHA KapaMacTaH, TYKbIM T'€HETHKAJIbIK TYPFbIAAH TOJIBIK
3epTTenMereH. by 3epTreynin MakcaThl TOOET TYKbIMAACTAPBIHBIH T€HETHKAIIBIK SPTYPIIUIIriH Oaranay
JKOHE OHBI TCHETHKAJBIK ©3TePrilliTiri >KOFapbl TYKBIMIBIK (TEKTIK €MeC) KaHFhI0ac WTTEepIiH
MOMYJIAIUSIIAPBIMEH CANBICTHIPY OOJIIBI.

3eprreyre KazakcranusiH 3 oOnbickiHaH xoHe Monronusigan 107 Gac teber, conmaii-ak 55 6ac
TYKbIMIIBI UT KaTbICThl. TeOeT WTTepiHiH pPEeCcMU TYKbIM CTaHJApThlHA COMKECTIIH KHHOJOITap
Oaranaipl. OKIIe KaFbIHABUIAPBI MEH Mepru(EepHUsITBIK KaH YITUIEpl STUKAIIBIK KOHE a3 WHBA3UBTI TYp/e
KHUHAIbl. MOJEeKyISpIbIK-TeHETUKAIIBIK TalIay YIIiH XaJlbIKapalibIK KaHyapJiap FeHEeTUKAChl KOFaMBbl
(ISAQG) yceiaran 18 MuUKpocaTeITUTTIK MapKepiiep naiaaaHbulibl.

Hotmwxenep kKazak ToOETIHIH TYKbIM KyallaylIIBUIBIKTBIH >KOFapbl AeHreiine (Na = 10,722; Xo =
0,781; X = 0,805) ne ekenin kepcerti, Oy TYKbIMIIBI uTTEpMEH (Na = 9,556; Xo = 0,776; X = 0,791).
bekity nnnexcinig (F) TeMeH jxoHe Tepic MoHAEp] alKbIH HHOPUAMHTITIH )KOKTHIFBIH KOPCETE/I].

Opnebuerrepre coMkec, reHETUKAIBIK OPTYPJIUIIK JAEHIel alllblK TYKbIMJBIK JKylenepae Tapuxu
ecipuireH TyKpIMAapra ToH. OchUIaifia, ajlblHFAH HOTIDKENEp Oacka 3epTTeyIIiIepiH KaTaH
PEeNpoayKTUBTI OKIIayjay MyHJAal TYKbIMIApAbl KaJbIITACThIPY IbIH AJIFBIIAPTHI OOJIMaFaHbl Typabl
THITOTE3aHbI pacTaiiibl. JlereHMeH, Ka3aKThIH TOOET TYKBIMBIH Y3aK YaKbIT OOWbI CaKTayIbl KAMTaMachl3
€Ty YULIIH KaTaH penpoayKTHBTI OKIIAyJay bl bl TACTAWTBIH, TYKBIMHBIH O€iiMIeny jKoHE JKYMBbIC
KACHETTEPIH CaKTaUThIH FHUIBIMHU HETI13/IEJIN€H achll TYKBIMIBI JKYHeEH] a3ipiey KaxkeT. by Tacin ka3ipri
KaFaaia Ka3zak TeOETIHIH TNeHETHKAJbIK €peKIIeNiriH e, MOJACHW MYpachlH /a TYpPaKThl caKTayfra
BIKIIAJI €TE/].

3eprrey Kazakcran PecnyOmukacsl FbuiblM  koHE >Kofapbl OuTIM  MMHHUCTPAIrNT FbuibiM
komuTeTiHiH Ne BR21881977 PCF menb6epine Kypri3iaii.
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POWER OF SPEED AND PRECISION IN PLANT BREEDING

Yermekbayev K.1*, Abduaksov A.l, Mahmood Z.2, Shoken M.}, Sartbayeva Zh.?,
Turuspekov Ye.3, Simon Griffiths*

1Zhetysu University, Institute of Biotechnology and Ecology, Taldykorgan, Kazakhstan
2Crop Sciences Institute, National Agricultural Research Centre, Islamabad, Pakistan
3Institute of Plant Biology and Biotechnology, Almaty, Kazakhstan
4John Innes Centre, Norwich Research Park, Norwich, UK
*e-mail: kanat.yermekbayev@gmail.com

With the advent of new molecular tools and technologies, the way we select the best-performing
genotypes has changed dramatically. Molecular markers such as SNPs and KASP, developed from
association studies based on variations identified by advanced genomic prediction algorithms, have
enabled plant breeders to transfer specific genes or genes clusters linked with the trait of interest from a
donor plant to the recurrent parent with high precision and in a short period of time. Furthermore, the
Speed Breeding technique, originally used to grow plants in space, has become a key method for rapid
varietal development of many agricultural crops. Thanks to this method, it is now possible to obtain up
to six generations per year, which helps to shorten the pre-breeding period from eight years to just over
two. Using these modern plant breeding tools, we were able pinpoint genomic locations, associated with
plant height and coleoptile length, in segregating populations that might have positive impact on
improved wheat adaptation in Kazakhstan. The flanking molecular markers helped us to develop near
isogenic lines to assess the possible economic benefit of these genomic locations. In addition, the entire
Central Asian wheat germplasm panel was genetically standardized using the first Speed Breeding
facility established in Kazakhstan.
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INTEGRATIVE GENOMIC, TRANSCRIPTOMIC, AND PHENOTYPIC ANALYSES
OF STRUCTURAL VARIATIONS UNDERLYING DROUGHT RESISTANCE IN RICE

Andrea Zuccolo
Kozybayev University, Petropavlovsk, Kazakhstan
e-mail: andrea.zuccolo@kaust.edu.sa

Global climate change poses a major threat to rice production, with drought stress affecting over
a third of cultivated areas and causing projected yield losses of up to 15% by 2050. To address the urgent
need for drought-tolerant rice varieties, we are investigating the role of structural variants (SVs) and
transposable elements (TES) in drought resistance. Using 180 diverse rice accessions selected from the
3K Rice Genomes project, we generated high-coverage PacBio HiFi resequencing data, enabling reliable
SV detection. Accessions were grown under three water regimes—well-watered, intermittent drought,
and progressive drought—at IRRI, and subjected to detailed phenotypic and transcriptomic profiling.
Preliminary results reveal that SVs are abundant, highly enriched for TEs, and often located near
or within genes, suggesting potential regulatory impacts. Focusing initially on 30 known drought-
associated genes, we identified numerous polymorphic SVs, particularly in promoter and intronic
regions. Differential expression analyses under drought conditions showed significant correlations
between the presence of specific SVs and altered gene expression patterns for several key genes (e.g.,
ITPK2, bZIP46, bZIP71), providing initial leads into candidate variants influencing drought responses.
Future work will expand SV detection across additional rice references, integrate methylation data,
and link genomic and transcriptomic variations with drought-related phenotypes. Although preliminary,
our results highlight the potential of SVs—especially TE-associated ones—as key drivers of drought
adaptability in rice and offer a foundation for targeted breeding strategies."
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CPABHUTEJIbHOE HCCJIEJOBAHHUE YCTBUYHOM MOP®OJIOTUHA Y
NPEJCTABUTEJIEU POJIA BERBERIS L. O2KHOI'O KA3AXCTAHA B LIEJISIX
TAKCOHOMHMWYECKOU JTUPPEPEHIITUALTNA

Ao6nyxaneip A.*, lllanmanosa JI.II., Curmaesa I'.T.

PI'TI «UTncmumym 6omanuxu u pumournmpooykyuuy KJIX2KM MOIIP PK, o. Anmamet,
Pecnyonuxa Kazaxcman
*e-mail: ainagul_379@mail.ru

bapbapuc (Berberis L.) — poa KyCTapHHMKOB, OTHOCSIIUXCS K CEMEHCTBY 0apOapHCOBBIX
(Berberidaceae). Pox Berberis nacuuteiBact 497 Bua0oB, 6 M3 KOTOpHIX BeTpedarorcs B Kasaxcrawe.
Takconomuueckass kiaccupukamus OapbapucoB Fxuoro u  FOro-Bocrounoro Kaszaxcrana
OCJIOJKHSIETCSI BCJIC/ICTBHE IIMPOKO PACHPOCTPAHEHHOW €CTECTBEHHOW MEKBHIOBOM I'MOpHIM3AIMU B
MPUPOJHBIX MOMyJSAIUAX. B pamMkax HpoBeNeHHBIX HCCIIEAOBAHHHA OBUT yTOYHEH BHJIOBOM COCTaB
6apbapucoB FOxHoro u KOro-Boctounoro Kazaxcrana ¢ mpuMeHEHHEM MOJIEKYJISIPHO-TEHETHYECKUX
METOOB U TPOBEJICH aHAIN3 YCTHHIl Ha BEPXHEH TOBEPXHOCTH JINCTHEB, SABISIOMIUNACS PU3HAKOM IS
OIpeIeTICHUs] BUIOBOM NPUHAIC)KHOCTH HEKOTOPBIX BHIOB OapOapucoB. Bbutn moydeHb! BBIBOBL,
MMEIOIIIMe 3HAaYeHHUE [T YTOUHEHHSI TAKCOHOMHUYECKUX U SKOJIOTUYECKUX XapaKTEPUCTUK ITOTO POJIa.

B pesynprare MONIEKYJISPHO-TEHETUYECKMX MCCIEAOBAaHUM OBLJIO YCTaHOBICHO, 4YTO BCE
npoM3pacTaloliie Ha HW3y4eHHOW Teppuropuu BHIbl OapOapuca (60%), kpome Berberis sibirica
00pa3yIOT «4HCThIE», a TaKKEe MEKBHIOBbIE M KOMIUIEKCHble TrubOpuabl. K mnpumepy, Berberis
nummularia ssisiercst MmexxBuIOBBIM THOpHIOM B. integerrima x B. lliensis, a B. oblonga — mexBunoBoii
rubpu I, MoJydeHHbIN OT rubpuan3aiu B. sphaerocarpa, B. integerrima u B. iliensis.

Oco6oe BHHMaHHE B MCCIEJOBAHUU OBLJIO YIENEHO KOJIOIMYECKON 3aBHCHMOCTH pealu3aluii
YCTBHUI] Ha BEPXHEH MOBEPXHOCTH JIMCTHEB Y BUIOB U THOpUIOB Oapbapuca, Takux Kak B. integerrima,
B. nummularia x B. oblonga a Taxke apyrux THOpUIHBIX (OPM, B CBS3H C BBICOTHBIMH
XapaKTepUCTUKAMU MECT Ipou3pacTaHus. Pa3muuus B BHICOTHBIX 30HaX pacceNeHHs U3YYEeHHBIX BHJIOB
Oapbaprca JeMOHCTPUPYIOT X YHUKAJIbHBIE alalTAIIMOHHBIE CIIOCOOHOCTH, B YaCTHOCTH, THOPHUIOB C
koMnoHeHTamu B. oblonga, kotopeie MOryT HoAHMMATBCS Ha OOJBIINE BHICOTHI, YEM YHUCTHIC BUJIBL. ITO
CBHJIETEIILCTBYET O BAYKHOCTH Te€TEPO3KCa U TeHETUIECKUX 0COOCHHOCTEH B amanTaru 6apbaprucoB K
M3MEHSIOMIUMCS KIIMMAaTHUYECKUM YCIIOBUSIM.

Kpowme Toro, mist Ka)moro BUa CyIIECTBYET YETKO BBIPAKEHHAsI 3aBUCIMOCTD MEXK/Y BBICOTOM
MIPOU3pACTaHMsI U HAIUYHEM YCTBMIl HA JINCTHSX, YTO MOATBEP)KIAET BaXXHOCTh 3TOTO NMpH3HAKA JUIS
aJanTaluy K Pa3InYHbIM dKocucTeMaM. OIHAKO 3HAYUMOCTH «BBICOTHOTO BJIHMSIHHS» HA HAIMYHE H
OTCYTCTBHE YCTBHI] HA BEpXHEH OBEPXHOCTH JINCTHEB HE BBISIBIIEH HAMU Jutst B. integerrima x B. iliensis
= B. nummularia Bunge. B naHHOIi mOmynsuuu YCThHIIA HA BEPXHEW MOBEPXHOCTH JIMCTHEB HE
BBISIBJIEHBI Y BCEX MCCIEA0BAHHBIX PACTEHHH.

[To naHHBIM WCCIIEOBAaHUM HaMHU YCTaHOBJICHO, YTO MPHU3HAK «HAINYHE-OTCYTCTBHE YCTHHIl Ha
BEPXHEH MOBEPXHOCTH JIUCTHEB» HE SIBJISETCSI OOBEKTUBHBIM Ul TakCOHOMHM OapOapucos FOxxHOTrO
Kazaxcrana. B onpeneneHHbIx MecTax oOMTaHUSI YCThHIIA HA BEPXHEH MOBEPXHOCTU JIUCTHEB MOTYT
OTCYTCTBOBaTh He TOJbKO y B. nummularia, Ho u B. integerrima, B. integerrima x B. oblonga, B.
nummularia x B. oblonga.

Takum oOpa3oMm, st Oojee TOYHOW KiacCU(UKAMM M TOHUMAHMS TaKCOHOMMYECKHX
ocobenHocteil Oapbapucos IOxxnoro Kazaxcrana Ba)kHO MPOBOJUTH KOMIIJIEKCHBIM (F€HETHYECKUH,
MOp(hOMETPUYECKHH, IKOJOTHUECKHUIT) aHATU3.
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ASSOCIATIONS BETWEEN ASTHMA-RELATED SNPS AND CARBON MONOXIDE
EXPOSURE IN ALMATY’S URBAN POPULATION

Abdullayeva M.S.?* Kassymbekova A.S., Garshin A.A. %, Artygaliyeva D.N.3,
DjansugurovaL..B. 2, Altynova N.K.!

Ynstitute of Genetics and Physiology SC MSHE RK, Almaty, Kazakhstan
2Al-Farabi Kazakh National University, Almaty, Kazakhstan
3Allergo Clinic, Almaty, Kazakhstan
*e-mail: madessin@yandex.kz

Genetic variations, especially single nucleotide polymorphisms (SNP) in immune and
inflammatory genes, play a key role in asthma development. In cities like Almaty, high traffic-related
air pollution may interact with these genetic factors and increase asthma risk. Carbon monoxide (CO),
primarily from cars, is a major pollutant in such areas and is linked to higher mortality and hospital
admissions due to respiratory diseases. Studying asthma-related SNPs and their interaction with air
pollution could improve our understanding of asthma and help predict its severity.

This case—control study included 93 asthma patients and 92 healthy individuals from Almaty.
Genotyping of SNPs in 69 selected genes was done using the Infinium Global Screening Array-24 Kit
(IMumina). CO concentration data were obtained from online platforms that report values from air quality
monitoring stations. Participants were grouped based on the availability of CO data. These stratified
groups were used to test interactions between SNPs and CO exposure. Logistic regression under the
additive model was used to assess associations and interaction effects, adjusted for age, sex, and the 6-
month average CO mean levels using PLINK GLM.

The minor allele of three SNPs showed a protective association with asthma: C allele of rs3117098
(TSBP1-AS1; OR = 0.58, P = 0.02), T allele of rs1837253 (TSLP, OR = 0.60, P = 0.03) A allele of
rs4794820 (LRRC3C; OR = 0.61, P =0.02), and A allele of rs907092 (IKZF3; OR = 0.65, P = 0.04). In
contrast, C allele of rs987870 (HLA-DPAL; OR = 2.04, P = 0.02) and C allele of rs7775228 (HLA-
DQB1; OR =1.83, P = 0.02) were associated with an increased risk.

A strong association was observed between elevated mean CO levels and the T alleles of SMAD3
(rs17293632; OR = 6.71, P = 0.0378) and TSLP (rs1837253), as well as the C allele of GSDMA
(rs3894194). In the male subgroup analysis, protective associations were identified for the same C allele
of GSDMA variant (OR = 0.39, P = 0.02), the SMAD3 T allele (OR = 0.26, P = 0.02), and the C allele
of MYRF (rs174535; OR = 0.32, P = 0.04) while no significant associations were observed in the female
subgroup.

This study suggests that variations in TSBP1-AS1, TSLP, LRRC3C and IKZF3 genes are
associated with a protective effect against asthma, while variants in HLA-DPAL1 and HLA-DQB1 are
linked to increased susceptibility in the Almaty population. Gene—environment interaction analysis
revealed associations between asthma and variants in SMAD3, GSDMA and MYRF under CO exposure.
The results of the study will be further expanded within the framework of the project AP23488865,
funded by the Ministry of Science and Higher Education of the Republic of Kazakhstan.

Study was financially supported by the Scientific Committee of Ministry of Science and Higher

Education of Republic Kazakhstan under the grant project AP23488865
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KARYOTYPIC STRUCTURE AND GENOCOMPLEX DIFFERENTIATION IN
POPULATIONS OF MALARIA MOSQUITOES ANOPHELES MESSEAE OF EAST
KAZAKHSTAN IN THE CONTEXT OF CLIMATE CHANGE

Abylkassymova G.M**., Wasserlauf I.E.?, Sibataev A.K.23* Amirgaliyeva A.S.%, Mit
N.V.2

YInstitute of Genetics and Physiology SC MSHE RK, Almaty, Kazakhstan
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3L.N. Gumilyov Eurasian National University, Astana, Kazakhstan
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Inversion polymorphism was found in a significant number of insect species in such families as
Culicidae, Chironomidae, Simuliidae. Among these families, malaria mosquitoes of Anopheles genus,
family Culicidae, are of considerable interest in inversion polymorphism because of its inauspicious role
in the transmission of malaria. In the populations of An. messeae, five widespread fluctuating
chromosomal inversions were revealed. We studied karyotypes of the An. messeae in six populations
from Eastern and South Eastern Kazakhstan. Karyotypes, which combine inversion variants of one of
the associative groups, were called “genocomplexes”. The An. messeae karyo can be divided into
“northern” genocomplexes and the “southern” genocomplexes.

Chromosome XL. The same southeastern genocomplex dominates in all An. messeae populations
from Eastern Kazakhstan: XL; males, XL1: females, and inversions of the northeastern genocomplexes
XL22 and XL12. In the south of the species habitat, there has previously been a stable 100% dominance
of the XL11 inversion on the sex chromosome. Since 2014, there have been changes in the structure of
chromosomal inversions. Thus, in the samples from Semei and Almaty the south-western genocomplex
XLoo and XLo1 was revealed. In contrast to the Kazakh populations, in the Kolarovo village population
from the south of Western Siberia, inversions of the southwestern genotype XLoo and XLo1 predominated,
and by 2013 the frequencies of these inversions increased from 1.0 + 0.8% to 43.0 = 5.9% and from 4.0
+ 1.5% to 35.0 £ 5.3%. The authors believe that these changes are related to global warming.

Chromosome 2R. On the right shoulder of the second chromosome of An. messeae from Eastern
Kazakhstan there are no “northern” variants with 2Rz inversion. In all karyotypes, the evolutionarily
original “southern” variant 2R00 was identified. The frequencies of all variants of chromosome 2R
inversion in the population from the Kolarovo village in 1974 were: 2Roo—3 1.0+ 3.6%, 2R01-50.0 + 3.8%,
2R11-19.0% + 3.1. In recent years, the frequency of 2Rqo inversion in this population is 95.4 + 2.3%,
2R01-3.5+2.0%; 2Ru11-
1.4+1.3%. So, the replacement of the “northern” genocomplexes with the “southern” ones is observed.
In Kazakhstan populations of An. messeae the replacement of the south-eastern genocomplexes by the
south- western ones is observed.

Chromosome 3R. All variants of inversions in 3R are observed in all the studied populations. The
frequency of 3R11 homozygotes in Semey is 16.33+5%, in Almaty it increases to 41.7+14.2%.
Heterozygotes 3Ro1 occur with a fairly high frequency (57+7%) both in Semey and Almaty. The
frequency of 3Ro0 homozygotes is also quite high (40.7%+9.4%). In the Kolarovo village population,
3Roo inversion occurs at a level of 75.9+4.6%, and 3Ro1 inversion — 8.0+2.9%.

Chromosome 3L. All the studied populations exhibited all the variants of 3L inversions. The lowest
frequency of 3L11 inversion was observed in Almaty. The maximum frequency of 3Lo:1 heterozygotes
was observed in Semey — 67.749%. The frequencies of 3L and 3R inversions among Kazakhstan
mosquitoes clearly differ from those in Siberia. In the Kolarovo population, 3Loo inversions were found
at 80.5+4.3%, while 3L11 inversions were 0%. In the Kazakhstan populations, the frequencies of 3Loo
inversion increased from north to south from 20.7% to 46.1%.

Thus, the karyotypic diversity in the studied populations decreases from north to south. The highest
level of karyotypic diversity was found in samples from Semey. Populations of mosquitoes of the genus
Anopheles in Western Siberia and Eastern Kazakhstan differ in species composition. However, the
revealed trends in the karyotypic composition of An. messeae in populations of Eastern Kazakhstan
probably repeat the processes occurring in Western Siberia since the 1980s and associated with climate
warming in the studied region.
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WHOLE TRANSCRIPTOME PROFILING AND GENE EXPRESSION ANALYSIS OF
ENDEMIC RUBBER BEARING PLANT SCORZONERA TAU-SAGHYZ
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!Laboratory of Bioinformatics and Systems Biology, Center for Life Sciences, National
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Natural rubber, a latex polymer, plays a vital role in the production of thousands of products
worldwide, but it has a limitation in that it has only one commercially viable source — Hevea brasiliensis.
Finding alternative sources of natural rubber is the focus of many studies, such as Scorzonera tau-saghyz,
the current understanding of which is limited. Whole transcriptome sequencing of S. tau-saghyz was
carried out to study the gene expression, which is believed to provide some insights into the rubber
biosynthesis of the plant.

Whole transcriptome sequencing and downstream analysis were performed on three tissue types
of S. tau-saghyz using reference-guided de novo assembly, where the H. brasiliensis genome was used
as a reference. A total of 31.2 GB of clean data was obtained, and 165,736 unigene genes were
assembled. After comparison with Uniprot, Pfam, GO, and KEGG databases, a total of 19,157 and 9,660
genes were annotated successfully for de novo and reference-based assembly, respectively. Through
comparative analysis, we found that above 90% of reference-based genes were aligned with de novo
results across all databases except for Uniprot (80%). According to GO and KEGG enrichment results,
the most significantly enriched pathways were connected to metabolism. Several candidate genes that
may be involved in rubber biosynthesis were screened, such as REF, SRPP, CPTL, GPPS, FPPS,
GGPPS, and IPPI.

Transcriptome data of different tissue types of S. tau-saghyz were obtained, and a series of genes
related to rubber biosynthesis were screened. The involvement of genes within S. tau-saghyz related to
rubber biosynthesis in H. brasiliensis was confirmed. This study provided valuable information and
resources that fill the gap in knowledge about S. tau-saghyz, a potential alternative source of natural
rubber.
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MOJIEKYJIAHO-TEHETHYECKAS XAPAKTEPUCTUKA A/H9 N30JIATOB
BBIJIEJIEHHBIX B KASAXCTAHE

baiikapa b.T.*, KaceimOekoB E.T., Kymap M., Xan E.fl., Ca6eipkan T., Hypammbekos C.,
Hayn6aesa K.JI., KeigpipmanoB A.U.

TOO «HIIL] muxpobuonozuu u supycorozuuy, Armamol, Pecnyonuxa Kazaxcman
e-mail: baikara.barshagul@gmail.com

Huskonatorennsie BUpychl nTuubero rpunna HIN2 nonyumnu mmpokoe pacipocTpaHeHUe cpeau
JUKUAX NTUL U JOMAIIHEHd NTHULBI 110 BCEMY MHpPY, BbI3bIBasi 00E€CIIOKOEHHOCTh OTHOCHUTEIBHO MX
NOTEHIMaa BbI3bIBaTh NaHaeMuu. [lo3ToMy wHccieoBaHUS 1O MOHUTOPHUHIY TpHINA, BKIHOYAs
uccnenoBanus BupycoB HIN2, umeror pemaromiee 3HaUYCHHUE sl TOHUMAHUS, OLUEHKA U CHUKCHHUS
PHUCKOB, CBSI3aHHBIX C NTHYBUMH MH(QEKUUAMU, U HUMEIOT Oojiee LIUPOKUE TIOCIEACTBUS IS
r7100aIBbHOTO 00IIECTBEHHOTO 3ApaBooxpaHeHus. XoTs Bupychl HIN2 He cunTaroTcsi 3H300THYECKUMU
B Kazaxcrane, oHM HEOJHOKpPAaTHO OOHAPYKUBAJIUCh Yy JAUKUX BOAOIUIABAIONIMX NTHUI[ M JOMAalIHEH
TITHILIBL

HecmoTpst Ha MaciuTaGHbII Haq30p 3a BUPYCOM I'pUIlNa NTUL, LUPKYJsuusa Bupycos A/H9 cpenn
nukux ntul B Kazaxcrane ocraBanack HeoOHapyxeHHOU 10 2014 roma. C 2020 roga moatun BUpyca
rpunma ntar HIN2 O BOBJI€UESH BO BCHIBIIIKH MITHYBETO TPHIIA HA MITHIIEBOAYECKUX (hepMax B IOTO-
BocTO4HOM yacTu Ka3zaxcrana.

[Ipo6rl oT mTHI cOOMpanu B KPUOIPOOUPKH, COAEp AIUE BUPYCHYIO TPAHCIIOPTHYIO Cpeny,
3areM 00pa3libl XpaHWIN B )KUJKOM a30Te. BblieneHne Bupyca npoBoaWIn myTeM MHOKYJsiuu T1LP-
MOJIOKUTEIBHOTO 10 TeHy M o0pasia BuUpyca Tpulliia NTUI] B aJUIAHTOMCHYIO TOJIOCTh Tpex 10-11-
JTHEBHBIX 3MOPHOHMPOBAHHBIX KYPHUHBIX SML. OTH sillla MHKYyOupoBaiu npu Temneparype +37°C B
teuenne 48 uvacoB. Brinenenne PHK mpoBogunu ¢ momormpio rotoBoro Habopa. s cKpuHMHra
obpasuoB PHK Ha Hanmumuue Bupyca rpunmna A oJHOBpeMeHHO npoBoauiau ogHouarosyto OT-TILP Ha
M ren. Jlnga ammindukanyy BceX BOCBMH CErMEHTOB I'€HOB HCIIONIb30BaNu 14 map mpaiiMepoB U
npoayktsl ITLP pa3nensnu snexrpodopesom B 1,5% arapo3nom rene. CeKkBeHUpOBaHUE OYHMILIEHHBIX
npoayktoB [IL[P mpoBoaunock nmo metony Canrepa. [lomyueHnHbie mocnea0BaTeIbHOCTH CPABHUBAIUCH
¢ Apyrumu mrammamu Bupyca A/H9 u3z GenBank ¢ ucnons3oBanuem anropurma Clustal W.

B pesynbrare uccienoBaHuy ObUIM CEKBEHMPOBAHBI M IIPOAHAIU3UPOBAHbI BCE BOCEMb I'€HHBIX
cerMeHTOB 4eThipex u30isaToB A/HIN2 (Tpu m3oisita OT IUKHX MTHIl ¥ OJUH HU30JST OT JOMAIIHHUX
NITUL), BBIJEICHHBIX B pa3nuuHblXx peruoHax Kaszaxcrana B mnepuony ¢ 2014 mo 2020 rog.
Odunorenernyeckuii ananu3 renoB remarrroTuHIHA (HA) 1 Heifpamunugasel (NA) BRISIBIIT HATUMYUE
Y439 u Y280 mnomo6noit mmuumn. MccnemoBamnbie mrammbl HINZ2 mo caiity pacmersieHus
(PAASSR|GLF u PSRSSR |GLF) 0butn oTHeceHbI kK HU3KONaToreHHbIM BupycaM. B NA u3ossta ot
JIOMAIITHUX TITHUI OOHApy’KeHa NeJenus 3 aMUHOKHCIOT B MO3UIUAX 63-65, KOTOPBIA COBMAmaeT C
MocjeIoBaTeNbHOCTAMU  BUpycoB gomamHedl nrtunsl HOIN2, pacnpoctpanennsix B Kwurae.
[Tomumepa3zubie Oemkn n3ydaembix n301aToB HON2 mMeroT 3HaYuTebHBIE MOJIEKYIISIPHBIE MapKepHhI,
BBI3BIBAIONINE aJalTALIMIO K MIIEKOIIUTAOLIIM.

CoBmecTHas uupkyssiust noarunoB A/H9 u A/HS y nTuil MoXeT yCKOpUTh MOSIBIIEHHWE HOBBIX
BHPYCOB, KOTOpbIE MOTYT WH(HUIMPOBATH MJIEKONUTAIOIIUX, M TOBBICUTH BHpYJeHTHOCTH HIN2.
[ToaTomy BakHO permoHanbHOE HabOmOaeHME 3a Bupycamu HIN2. Kpome Toro, ux mporHo3upyembie
IIOCJIEZI0BATEIBHOCTH YYAaCTKOB CBSI3bIBAHUS PELENTOPOB YKa3blBAalOT Ha MX IOTECHIHMAIBHYIO
CIOCOOHOCTH MPUKPEIUIATHCS K PEeLieNTopaM yesnoBedeckoro Tuma. bosiee Toro, 61m3koe reHeTHIecKoe
poncTBo mTaMMoB U3 KazaxcraHa co mTaMMaMH U3 COCEIHUX CTPaH MPEANoJaraeT TpaHCTPaHUUHYIO
nepeavy, 4YTo MoJ4epKruBaeT HEOOX0IMMOCTh PETHOHAIILHOTO Ha/130pa U CKOOPAMHUPOBAHHBIX YCUIINN
110 KOHTPOJIIO 3@ paCIIPOCTPaHEHUEM BHUpYCa. DTU PE3yJIbTAThl MOAUYEPKUBAIOT BAXKHOCTH IIOCTOSIHHOTIO
HaOIIOACHNS U MOJEKYJSPHBIX HCCIEIOBAaHMM Ul Jy4IEro MOHUMaHMs 3BOJIIOLUU U 300HO3HOTO
notenuana supycoB HIN2 B Kazaxcrane.
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INOJIHO'EHOMHOE CEKBEHUPOBAHMUME CERVUS ELAPHUS SIBIRICUS C
NPUMEHEHUEM TEXHOJIOI'MH OXFORD NANOPORE

Bexraes P.T. 12 HanuspoBA. XK. 13 Ackap J1.K. 4 CaMaTKBI3BI . L ["a6mynkarom A K. L
Anraesa H.3. 2, Molnar F. 4, Kanpos V.E. !

INational Laboratory Astana, 2. Acmana, Pecny6auxa Kazaxcman
ZMeauuuHCKuﬁ yHugeepcumem Acmana, , 2. Acmana, Pecnyonuka Kazaxcman
3Espazuiickuii nayuonanvnoiil ynusepcumem umenu JI.H. I'ymuneea, 2. Acmana, Pecnyénuxa

Kaszaxcman
*Hazapbaes Ynusepcumem, 2. Acmana, Pecnybnuxa Kazaxcman
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Outens (Cervus elaphus) — aukoe )KMBOTHOE, UTPAIOIIEE BAXKHYIO POJIb B IKOCUCTEMAX M KYJIbTYpe
pa3IMYHBIX HAPOAOB. JIF0IM HA MPOTSKEHUU BEKOB 3aHUMAJIUCh OXOTOU Ha OJICHEH C LIEJIbIO MOIYYEHUs
Msica, LIKYpP U pOros. B cOBpeMeHHOCTH 0JIEHEBOJCTBO CTAJIO pa3BUBATHCS KaK KOMMEpPUYECKasi 0Tpaciib,
BKJIIOYAIOIAsl TPOM3BOACTBO OMOJOTMYECKH AaKTUBHBIX JO0AaBOK M IMPemnapaToB, TPaTUIIMOHHO
HCIIOJIb3yEeMBIX B BOCTOUHOM Meauiiae. Mapai (Cervus elaphus sibiricus) — oaut u3 caMbIx BOCTOUHBIX
MOJIBUJIOB 0JIarOPOJIHOTO OJieHs1, oOuTarouuii Ha Tepputopun Kazaxcrana, Kutas, Mouronuu u Poccuu.
Oror mojBuAa BcTpewaercss B ropax Anras u CasH, Ha roro-ocrtoke KaszaxcraHa, a Takxke B
[Ipenbaiikanse (Poccusi). B Pecnybnuke KazaxcraH ocHOBHas 4YacTh MOMYJSALMHA MapalioB
COCpPEeOTOYeHa Ha BOCTOKE CTpaHbl. Mapanbl 00MagaroT BBIAAIOMICHCS  (PU3UOIOTHYECKON
YCTOHYMBOCTHIO K CYpPOBBIM KIMMATHUYECKUM YCIOBHUSIM U MPUCIOCOOIEHHOCTHIO K OIPAaHUYEHHON U
MaJIOUTATEIbHOW KOPMOBOM 0a3ze. DTO Takke OJIHM M3 CaMbIX KPYIHBIX MPEACTaBUTEICH BHUIA.
OpoMarrHiBaHie MapaioB ObLJIO HAYaTO PYCCKUMU TMOCENeHIaMu B AojuHe peku byxtapmer B 1840-x,
a CEJICKIIMOHHOE pa3BUTHE HA CEBEPO-3aMlaJIHOM M LIEHTpaibHOM Autae Hadanoch B 1870-x rogax. OHu
BBICOKO IIEHATCS B )KMBOTHOBOJICTBE 3a IpeAToaraeMble 1ele0Hble CBOMCTBA HEOKOCTEHEBIIIUX POTOB
MOJIOJIBIX OCO0O€M, TaKk Ha3bIBAEMBIX “MAHTOB Mapajia”. OTH OCOOCHHOCTH W a/JalTHBHBIC KayecTBa
Mapasa SBJISIOTCS BaXXHBIMU MTPU3HAKAMU, ONIPEACTISIONIIMH €0 IIEHHOCTh KaK 00bEeKTa TeHETHUYECKHUX
nccnenoBanuil. [IoHMMaHNe TE€HETUYECKOM CTPYKTYpbI NOMYJSILUNA MapajioB IO3BOJSET HE TOJIBKO
yIIydIIaTh CENEKIIMOHHBIE IPOTPaMMBI, HO U COXPaHATh MX MPUPOAHOE pazHooOpasue. [Ipunumas 31o
BO BHHUMaHHE, OBLJIO NMPOBEAECHO MOJHOT€HOMHOE CEKBEHHUPOBAHUE C HCIOJIb30BAHWEM TEXHOJOTUH
Oxford Nanopore. Jlnst 9TO# €M, B KauecTBE OHOJIOTHYECKOro Marepuaia ObUTH COOpaHbl 00pas3Iibl
KpoBH 071HOI ocoou. Brinenennas JIHK Oputa oTcekBeHHpOBaHa co cpemHel riryOnHON MOKPBITHS 25X.
Koncencycnas coopka Obuta co3gaHa B xoae oaHoro payHaa Flye (Bepcust 2.9.2). 3HaueHue OLEHKH
YHHBEPCATLHBIX MHOTOKOTTUIHBIX opToioroB BUSCO (Bepcus 5.8.3) cocraBmuio 91.9%.
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IKOJIOTO-TEHETUUYECKASI OLIEHKA [TOCJIEJCTBHI1 BO3JIEIICTBUSI
SATPSI3HEHUSI HA BHOPASHOOBPA3HE PAJMALIMOHHO 3ATP3HEHHBIX
TEPPUTOPUI 3AIIAJJHOT'O KA3AXCTAHA
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Pecnybonurxa Kazaxcman
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OCHOBHOW 1I€NIBI0 SIBJISETCSI M3Y4YEHHE COBPEMEHHOI'O COCTOSHHS IMPHUPOIHBIX MOIMYJIALUI
PacTEeHUI, )KUBOTHBIX U YEJIOBEKA B YCIIOBUAX BO3JCHCTBUS XPOHUUECKOIO0 HOHU3HUPYIOIIET0 U3TyYeHUS
B MECTax sIEpHbIX UcHbITaHUH B 3ananHo-Ka3zaxcranckoil oonactu. MccnenoBaHus M0 yKPEIUIEHUIO U
COXpaHeHHI0 Onopa3zHooOpa3us U IaHAMAPTOB, OXpaHe HCCIETyEeMOU 30HBI, TOBBIIICHUIO CTAaHIAPTOB
KayecTBa JKU3HHU, COJIEHCTBUIO IUIAHUPOBAHUIO YCTOWYMBOIO PA3BUTHUS SKOCHCTEM, IPUJIETAIOIINX K
nosmronaMm Asrup, u Kanycrun fp. KynbmuHannvoHHbIE pe3ysibTaThl UCCIEIOBAHUS — BO-TIEPBBIX,
co3JlaHa MOJeNIb KapTa-CXeMa IpaHMIl 3arpsi3HEHHbIX PAJAUOHYKIMIAMHU TEPPUTOPUIM A OLIEHKU
BIUSHUSA Ha OWOTY M YEJIOBEKa IOCIEACTBUI JOJITOCPOYHBIX BOEHHBIX SACPHBIX HCIBITAHUNA Ha
IIOJIUTOHAX, YTO B UTOTE MO3BOJUT YKPEIHUTh U COXPAaHUTh OMOpazHOOOpa3ue 3KOCUCTEMBI, YIYUIIUTh
KayecTBO cpeapl oburtaHus. Bo-BTOpeIX, pa3paboTaHbl HAayYHO-OOOCHOBAaHHBIE PEKOMEHIAIUH
YCTOMUYUBOTO MO Pa3BUTHIO dKocHcTeM. MccenoBaHbl yCTOMUYMBOCTS T€HOMA OMOTHI M YelloBeKa IS
COXpaHEHHUsI OMOpECYpCcOB MyTEM OLEHKU COCTOSHHUS T€HOMa JUIsl palMOHaJIbHOTO IJIAHUPOBAHUS U
o0ecreyeHns UX yCTOWIMBOT0 MOTPeOIeHNs, IPEAOTBPALLCHNS aHTPOIIOI'€HHBIX HArPY30K Ha Ha3E€MHbIe
sKocucTeMbl. boinbmas vacte Tepputopun ATeipay M 3anaaHo-Kaszaxcranckoil obmactu (3KO) B
COOTBETCTBHUHM C MOJIyYEHHBIM Pe3yJbTaTaMHU PEKOMEHA0BaHbI il BKJItOUeHHs B HalmoHanbHbli mian
OXpaHbl OKpY’Karolllell cpenpl, B 4YacTHOCTH TeppuTopun 4-x paiionoB 3KO (YpauHckoro,
XKanranunckoro, Kazranockoro n AxxaibIKCKOro). Mex1yHapoJHOe 3Ha4eHHe pe3yIbTaToOB JAHHOTO
HCCIIEIOBaHMS 3aKJIF0YAETCsl B TOM, YTO OHO TaK)K€ OKa3bIBAeT BJIMSHUE HA MIPUJIETal0IINe TEPPUTOPUHI
Poccuiickoit ®enepannn (Actpaxanckyto u CapatoBckyto oOmactu). [lomyueHHblE pe3ynbTaThl IO
MOJJIEPKKE YCTOMUMBOIO MOTPeOICHNUsS OMONIOTMYECKUX U MUHEPAIbHBIX PECYpCOB, MOJAECPKAHUIO
LIEJIOCTHOCTU HKOCHUCTEM IOCIY>KAT HayyHbIM OOOCHOBAHHEM JJIsl MPHUPOJIOOXPAHHBIX CIIYyXO CTpaH
Kacnmiickoro peruona.

ConuanbHON BOCTpeOOBaHHOCTHIO PE3yIbTATOB UCCIIEIOBAHUS SBIIAETCS aHAIM3 COLUATBHON U
HKOHOMHYECKOM COCTaBJIAIOIINX IKOCUCTEM 00CIeI0BAHHOTO PETHOHA MIPH CO3AaHUU 0a3bl TaHHBIX MO
COXpaHEHHI0 OMOpa3HOOOpa3us, aHaidM3a MPHUPOAHBIX U AHTPOIOTEHHBIX (PAKTOPOB, BIMSIOMIMX Ha
CTaOMIIBHOCTB KOJIOTHUECKOTO, COLMAIIBHOTO ¥ SKOHOMHUYECKOTO Pa3BUTHS U OLIEHKU KaueCTBa CPebl
0o0OUTaHUS YEIOBEKa.
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IKCIHHOHUPOBAHHUE DH/IOJIU3UHA HA ITIOBEPXHOCTb SACCHAROMYCES
CEREVISIAE )11 IPO®UJIAKTUKHA 3ABOJIEBAHUM Y PhIb, BBI3BAHHBIX
ITATOI'EHAMMUM POJJA AEROMONAS

Bucen6aes A.1?, Yrerenosa K.1'%*, Cmekenos .12, Mapar )

! Kagpeopa monexynsaproii 6uonocuu u cenemuxu, gpaxynomem 6uono2ui u 610mMexHo102uUlU,
Kazaxcxuil nayuonanvhoili ynugepcumem umenu anv-Papabu, 2. Anmamel,
Pecnybonurxa Kazaxcman
2 Hayuno-uccnedosamenvckutl uncmumym npobiem buono2uu u buomexnonozuu, Kazaxcxuii
HayuoHaIbHulll YyHUgepcumem umenu ano-Papabu, e. Anmamel,
Pecnyonuxa Kazaxcman
*e-mail: kalamkas.utegenova@yandex.kz

Wudexun, BeI3bIBacMbie OaKTEpUsIMHU poaa AEromonas, mpeacTaBisioT CephE3HY0 PolIeMy B
aKBaKyJIbType, CHW)Xas BBDKMBAEMOCTh PBIO M HAHOCS 3HAYUTENBHBIM SKOHOMHYECKHH ymiepd. B
YCIOBHSAX PacTyIlell yCTOHYMBOCTH 3THUX TNATOICHOB K aHTHOMOTHKAM BO3pacTacT MOTPEOHOCTh B
pa3paboTKe albTepHATHBHBIX, SKOJOTUYECKH OE30MacCHBIX METOA0B NpoduiakTuku. B Hacrosmem
UCCIeOBaHMKM pa3paboTaHa IposokeBas IuiaTgopmMa Ha OCHOBe Saccharomyces cerevisiae,
JKCIpeccUpyromias OaKTepraabHblid HI0IM3uH AUtolysin Ha cBoel MOBEPXHOCTH, C LENBIO CO3IaHUS
0100e301acCHOT0 AaHTUMHKPOOHOTO areHTa JUIsi IPUMEHEHHSI B PHIOOBOJICTBE.

JUiist ToKanM3anuy 1esieBoro Oelika Ha IOBEPXHOCTH JAPOMNOKEBBIX KIETOK HCIOIh30BaHA CHCTEMA
noepxuoctHoit skcupeccun (cell surface display) ¢ mpumenenunem texmomoruun Agal/Aga2. I'en
Autolysin 6611 cituT ¢ JoMeHOM Aga2, 00eCIeUnBAIOIIMM KOBAJICHTHOS CBA3BIBAHKE C IKOPHBIM OSIIKOM
Agal, skcnpeccrupyeMbIM Ha KJIETOYHOM CTeHKe Apoxokel. Takoi Moaxo/1 O3B0 UCKITIOUUTH TAITbI
OYMCTKH Oelika OT OaKTepHaATbHBIX SHIOTOKCHHOB U YIIPOCTHUTH MPOIECC MOTyUEHHs] aKTUBHOHN (POPMBI
aHTUMHUKpOOHOTO areHTa. [IpenMymiecTBoM BeIOOpa aposokeit S. cerevisiae simsercst ux GRAS-cratyc
(Generally Recognized As Safe), uto memaet monydeHHbIE ITAMMBI TIOTCHIIUAIBHO TPUTOJHBIMHE IS
WCIOJIb30BaHUs B KOpMax 0e3 TOMOJHUTENbHBIX ATAOB JETOKCUKAIIHH.

Jliist moaTBepokIeHUs 3PPEKTUBHOCTH CHCTEMBI HCIIOJIL30BAJICS uryopeciieHTHBINH Mapkep eGFP,
HKCHPECCHUPOBAHHBIM HAa TMOBEPXHOCTH KJIETOK; €ro JIOKalIM3alus MOATBEpXkJIEHAa METOJI0M
dbyopeciieHTHOH MuUKpockomuu. Dkcrpeccus Autolysin  Taxke Oblla TOATBEpXkIEHA, a €ro
(YHKIIMOHATTFHOCTh OIIEHEHA TMPU COBMECTHOM KYJIbTUBHPOBAHUU MOIUGUIIMPOBAHHBIX APONIKEH C
MaTOTeHHBIMU IITaMMaMU OakTepuii, Bkitodas Aeromonas hydrophila. PekoMOuHaHTHBIE IPOXKIKEBBIC
KJIETKU JIEMOHCTPHUPOBAIN BHIPAKEHHYIO aHTUMHUKPOOHYIO aKTUBHOCTD, YTO YKa3bIBA€T HAa COXpaHEHUE
OMOJIOTHYECKUX CBOWCTB DKCIIOHHMPOBAHHOTO Oenka. B xome skcrmeprMeHTa HaOII01aI0Ch CHUKEHNE
TJIOTHOCTU OaKTEpHUATBHBIX KIETOK.

Takum 00pa3oM, MPOJEMOHCTPUPOBAHA MEPCIEKTUBHOCTh TNPHUMEHEHUsT S. Cerevisiae c
HKCHOHUPOBAHHBIMM Ha TOBEPXHOCTH SHAOJIM3MHAMH B KadecTBe Oe3omacHOM U 3¢ dexkTuBHON
Onosornueckoi miIaThopMbl i MPOPUITAKTUKN WHPEKIIMOHHBIX 3a001eBanuii pri0. PazpaboTaHHbIM
MOJIXOJ MOXET CIYXHUTb OCHOBOM Ui CO3JaHUS TNPOOMOTHYECKUX KOPMOBBIX JI00AaBOK H
OunomnpenapaToB Ui HYXJ COBPEMEHHON aKBaKyJIbTYPHI, CIIOCOOCTBYSI CHIDKCHHIO 3aBHCHMOCTH OT
AHTHOUOTHKOB M MOBBIIIEHUIO YCTONYUBOCTH THAPOOHOHTOB K OaKTepHAIbHBIM IMaTOTCHAM.
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TEHETUYECKHUE MOCJEJICTBUS HOKJIAYHOB UOHU3HUPYIOIIEN
PAIUAIIMN HA MOJEJIA JPO30®NJIbI

busmera 3.M.*, 3apunosa 1O. A., [IpsukoB B.B., [llaiinonnuaa A.K.

Kaszaxckuu Hayuonanouoii ynueepcumem umenu anv-Papadu, e. Armamol, Kasaxcman
*e-mail: zaremabiya@agmail.com

B nacrosiiee Bpems apo3o(duia UCTIONb3yeTCs B KAUeCTBE MOJEIBHOTO 00bEKTa MPH W3Y4YEeHUH
BIIMSHUS PA3IMYHBIX (AaKTOPOB OKPYXKAIOUIEH Cpelbl, TAKUX KaK BBHICOKHE M HU3KUE TEMIICPATypHI,
BKJIIOYCHHE B METa0OJM3M aKTHBHOTO KHUCIOpPOJa, BIMSHHWE OCOOCHHOCTEW MHUTAaHUS U CaxapHOTO
nuabera Ha JONTOJETHE W IUIOJOBHTOCTb, @ TAKKE DA3IMYHBIX BUAOB H3JIydeHHH. [aBHBIMU
MCTOYHHUKAMHU €CTECTBEHHOH pajivaliiy Ha 3eMiie SIBIAIOTCS PAJOH M €ro IPOIyKTHI pachasa.

Pagon — »T0 mpupoaHBI OIaropoAHBIA Ta3, BCE M30TONBI KOTOPOTO PaJHOAKTHBHBL J[Ba
HauOoJiee paclnpoCTpaHEHHBIX H3oTona RN222 (HaspiBaemblii pagoHoM) u RN220 (Ha3bIBacMbIiA
TOPOHOM) SIBJIIIOTCS YacThiO Iienei ecrecTBeHHOro pacnamaa U238 u Th232 u BO3HHMKAIOT M30TOIIBI
Ra226 u Ra224 coorBercTBeHHO. Ra226 mpakTuyecky MOBCEMECTHO MPUCYTCTBYET B TOPHBIX MOPOJAX
M TI0YBaX, a TaKXe B JIIOOOM CTPOUTEIHLHOM MaTepuaie, M3TOTOBICHHOM W3 HUX. ODTH JOYEpPHHE
PaaroU30TOIEI OyIyT HEMIPEPHIBHO HCIYCKATh alb(a-4acTHIIbI, CTAHOBSACh HCTOYHUK HOHU3HUPYIOILETO
BHYTPH OPTaHU3MEHHOTO H3JIy4eHHUs. AJIIMATHHCKas 00JacTh BBHJy HAJHUYUS OOJBIIOTO KOJIHYECTBA
TEKTOHMYECKHX Da3jIOMOB, YCWJIMBAIOIIMX HMAaHAIMIO paJOHa, MOXET OBbITh OTHECeHa K
PalOHOOMIACHBIM TEPPUTOPHSIM.

B mHacrosmiee BpeMmsi Ipyroil BHJI HOHU3HPYIOUIETO H3JIyYe€HHS — TaMMa, IOBCEMECTHO
UCTIOJIB3YETCS TIPH JICYCHUU OHKOJIOTHUECKHX 3a00JIeBaHuii. B 4acTHOCTH, B Teparuy OHKOJIOTHYECKIX
3a00JIeBaHUN HCIIONB3yeTCs MeAMUMHCKUI smHeiHbi yckopurens ELEKTA AXESSE, kotopsrii
¢dopmHpyeT MyyKu raMMa-KBaHTOB ¢ 3HeprusiMu 10 MaB u 15 MaB. N'amma-uznyyenue Takux 3Hepruit
SBIISICTCS CHJIPHO TPOHHUKAIOIIUM W TE€M CaMbIM CIIOCOOHO TIOTJIONMIATHCS B JOCTATOYHO OOJIBIIOM
o0beMe OMOJIOTHYEeCKOro MaTepuaia.

Lenb Hacrosimiel pabOThI - M3y4YEHHME SMUT€HETUYECKHX 3(P(EKTOB MOHMU3UPYIOLIETro aiabha U
raMMa-m3JIydeHus B J103aX BbIIIE (POHOBOW JOMYCTHMON MM YCIOBHUSX HOKJAYHOB — CTPECCOBBIX, HO
He JieTanbHbIX Ha Mojenn Drosophila melanogaster. Takoe uccienoBaHue MpeaACTaBisieT HHTEPEC IO
M3YYEHUIO TPOJIOHTUPOBAHHOTO BIIMSHUS TaMMa-TEPaIMK U MPUPOTHOTO anb(a-u3aydeHus Ha KISTKH
OpraHu3ma.

B pesynbTare mpoBeAeHHOTrO HCCIeOoBaHUs Ha Mojenn opranuzma Drosophila melanogaster
ObUIM BBISBJICHBI AMMreHeTH4Yeckue 3(P(PEeKThl MOHMU3MPYIOLIET0 U3Iy4EHHUs, Takue Kak Mop¢o3bl -
aHOMaJIbHBIE MOP(OJIOTHYECKHEe W3MEHEHHsI, BO3SHHKAIOIIME ITOJ BO3JCHCTBHEM, ailb(a- W TraMma-
U3ITy4YeHUH. DT M3MEHEHHUs YKa3bIBalOT HAa HApyIICHUS B HOPMAJbHOM T€HETHYECKOW IMporpamme
Pa3BUTHS U MOTYT OBITh BBI3BaHbI CTPECCOBBIMH (PaKTOPAMHU OKpPY KArOIIEeH CPeIbl.

JlaHHbIe pe3yJbTaThl UMEIOT BAa)XHOE 3HAUEHHE JUIsl TOHUMAHUS MOJIEKYJSPHBIX MEXaHHU3MOB
BO3ICUCTBUS pajJuallMd Ha >KMBble OpraHu3Mbl. Oco0oe BHMMaHUE YJNENAeTCS SMUTeHEeTUYECKHM
W3MEHEHHSIM, KOTOPBIE MOTYT UMETh JIOJITOCPOYHBIE ITOCIIEICTBHUS, BKIIFOUYAsl TCHETUIECKAE H3MEHEHUSI.
[ToHnMaHMe STHUX MEXaHU3MOB MMEET MPAKTHUYECKYI0 3HAYUMOCTh, OCOOEHHO B CBETE€ MEAULIMHCKOTO
WCTIOJIH30BAaHUS TaMMa-NU3ITydeHHs, HAIPUMEP, B TEPATUH OHKOJIOTHYECKUX 3a00JICBaHUH.

HccnenoBanus Ha MoenbHOI TecT-cucteme Drosophila melanogaster mossosstiror 6oiee TOYHO
OLIEHUTHh TOTCHIMAIBHBIE PHCKH ISl  YEIOBEYECKOTO 370POBbS W pa3padoTaTh  MepHl
MPEJOCTOPONKHOCTH JJISI PAJJOHOONACHBIX TeppuTOpHuil. Takum 00pa3oM, snureHeTndeckue 3HeKTsl
HMOHU3UPYIONIET0 H3IydeHus, u3ydeHHble Ha Mmonenu Drosophila melanogaster, momguepkuBaroT
BaXHOCTb JTAIIbHEHIIINX MCCIEOBAHUHN B 00J1aCTH PaJloOHOIOT Y, IIOMOTasl paclIipUTh Hallle 3HaHUE
0 BO3JICHCTBUM paJHalli Ha OMOJIOTHYECKHIE CHCTEMBI U €€ TIOCIEICTBHSAX.
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EPIGENETICS
Bolegen* D., Kenesbekova Z., Beisenova A.Zh.
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Abstract. Epigenetics examines how environmental factors influence gene expression without
altering DNA sequences. This study explores the impact of pollution, diet, and stress on health through
epigenetic mechanisms. While epigenetics offers insights into disease prevention, challenges such as
ethical concerns and individual variability remain.

Introduction. Environmental stressors affect health by modifying gene expression. Pollution, poor
diet, and chronic stress contribute to diseases like cancer, metabolic disorders, and mental health
conditions. Understanding these mechanisms is crucial for developing preventive strategies. This paper
explores key epigenetic changes, their health effects, and future research directions.

Literature Review. Research highlights how DNA methylation, histone modifications, and non-
coding RNA mediate gene expression changes. Pollution-related epigenetic shifts increase disease risk,
while diet and stress influence metabolic and psychological health. Despite advancements, challenges
remain in translating epigenetic research into clinical practice.

Methods. A literature review was conducted using peer-reviewed sources to analyze the effects of
environmental stressors on gene expression and disease susceptibility.

Results. Findings show that pollution alters DNA methylation, increasing inflammation and
disease risk. Diet affects histone modifications, influencing metabolism, while stress-induced epigenetic
changes impact mental health. Though reversible, these modifications may have long-term effects.

Discussion. Epigenetic research offers insights into disease prevention but faces challenges like
ethical concerns and individual variability. Integrating findings into public health policies requires
interdisciplinary collaboration.

Conclusion & Recommendations. Epigenetics reveals how environmental stressors impact health,
offering new preventive strategies. Addressing ethical concerns, promoting awareness, and advancing
research on long-term effects are key. Future studies should focus on personalized epigenetic therapies
and public health applications.
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IKOJIOT O-®N3UOJOT MUECKUE NUCCJIETOBAHMS )KEHBIIEHS (PANAX
GINSENG C.A. MEYER): MPOLIJIOE, HACTOSIIIEE, BY IYIIEE

Bbypynnykosa O.JI. *

DedepanvHolil Hayunblil yenmp buopasnoodpasus nazemuou ouomol Bocmounou Asuu JJBO
PAH, Brnaousocmox, Poccus.
*e-mail: burundukova.olga@gmail.com

Jlukopactymmii skenbiienb Panax ginseng C.A. Mey. (cem. Araliaceae Juss.) — peakoe
PEJIIMKTOBOE pAaCTEHUE C IIUPOKHM CIEKTPOM JIEKAapCTBEHHBIX CBOWCTB. KOpHM JKeHbLICHS
TBICSYEIICTUSAMU UCIIOIB3YIOTCA B TPAAUIIMOHHON MeuimHe Boctounol A3un kak o01eyKpersioniee,
TOHU3UPYIOILLEE, HOOTPOIIHOE CPEACTBO, 3aMEUIAIOINEE IPOLECCHl CTapEHUs. OJKOJOTHYECKHE U
(U3NONIOTHYECKNE HCCIENOBAaHMUS JKEHBIIEHS B YCIOBHSX MPHUPOJHBIX MECTOOOWTAHHMH KpaiiHe
OrpaHUYEHBI B CBA3U C PeAKOCThIO BUJa. OKyJIbTypHUBaHUE "KOPHS )KU3HU" ObUIO IPU3BAHO BOCIIOIHUTh
pecypchl LIEHHOTO JIEKAPCTBEHHOTO ChIpbs. OJHAKO B YCIOBHUSX HMCKYCCTBEHHOIO BOCIIPOM3BOJICTBA
JeyeOHble CBOMCTBAa KOpHS >KeHbIIeHs ociabeBaroT. Ilpupoaa naHHOro siBiaeHus ocraercs ciabo
uccnenoBaHHoi. Llenpro paboTsl ObUTO BBIsIBICHHE MOP(HO-()YHKIIMOHAIBHBIX OCHOB CHEIU(PUIHOCTH
IIPOSIBJIEHUI «JOMECTUKALIMOHHOTO CHHIPOMAa» y PEIMKTOBOIO BHJIA B CBETE TEOPUM SKOJIOIMYECKHUX
CTpaTeruii paCTeHUM.

[Ipouutoe: mnepBble MONEBBIE MaTepuanbl IO HSKOJIOIMYECKOM IUIACTUYHOCTH JKEHBIIEHS B
IIPUPOJHBIX MECTOOOUTAHUSIX ObLIM MoTydeHbl B 90—e rop! Oarogaps SKCeAULUSAM OpraHu30BaHHbBIM
akagemukoMm FO.H. XypaBneBeiM B 10kHBIX paiioHax IIpumopckoro kpas. Ha ocHoBaHuMM JaHHBIX
ME30CTPYKTYpbl (DOTOCMHTETHMUYECKOro ammapara ObUl HMIEHTHU()ULIUPOBAH THUM HKOJIOTHYECKOM
CTpaTeruy JUKOTO >KEHbIICHS, BBISBIEHBI aallTUBHbIE NIEPECTPORKHU (POTOTPO(PHON TKAHU JHUCTHEB y
reorppuUecKku yJaJeHHBIX JOKATUTETOB. OMNHUCAHBI JUArHO3bl BO3PACTHBIX COCTOSIHUH, MOCTPOEHBI
BO3PACTHbIE U BUTAJIUTETHBIE CIIEKTPBI MPUPOIHBIX MOMYJIALUN penukTa. B ycnoBusx MCKyCCTBEHHOM
IUIAaHTallMd ~ M3y4Y€Ha  BO3pacTHas M MHAUBUAYAIbHAas  W3MEHYUBOCTH  IPOIYKIIMOHHBIX,
MOP(}OIOrMuecKuX 1 aHATOMUYECKUX IPU3HAKOB KYJIbTUBUPYEMOTO KEHBIIICHS.

Hacrosmee: IIpoBeneHbl  KOMIUIEKCHBIE  CPaBHHUTEIBHBIE  HCCIEJOBAHMS  JUKOTO H
KyJIbTUBHUPYEMOTO JKEHBIIIECHS, BKJIFOUAIOIIME MAaKPOCKOIINYECKNE XapaKTEPUCTUKN PACTEHUH B LIEJIOM,
ME30CTPYKTYpy  (POTOCHHTETHYECKOro  ammapara ¥  MHUKPOCKOIIMYECKHE  I[UTOT€HETHUYECKHUe
XapaKTePUCTUKU KIIETOK, COJIepKaHne OMOJIOTMYECKU-aKTUBHBIX BEIIECTB — TMH3EHO3MI0B U )KUPHBIX
KHCJIOT, 3KCIIpeccusi TeHOB OnocuHTe3a TuH3eHo3u0B DDS u SS, xumuueckuii 31eMeHTHBIH cOCTaB
JUCTHEB U KopHEel. @opmupyeTcst 6a3za JaHHBIX IKOJIOT0-(PU3NOIOTMUECKUX XapaKTEPUCTUK pacTeHU
KEHbLIEHd W  YCIOBMM  mpouspactaHus. PaspabarbiBaeTcss  KOHLEMIMS  CHEHM(PUUYHOCTH
«JIOMECTUKAIIMOHHOTO CUHAPOMAa» JKEHBIIEHs, KaK pEIMKTOBOIO CTPECC-TOJIEPAHTHOIO BHJA.
DKCrepUMEHTANIbHbIE JIaHHBIE CBMJIETENBCTBYIOT, YTO aJaNTalus CTPECC-TOJIEPAHTHOIO BHIA B
YCIOBUAX IUIAHTALUM OCYLIECTBISIETCS MOCPEJICTBOM CHCTEMHBIX CTPYKTYpPHO-(DYHKIIMOHAIBHBIX
MEepPEeCTPOEK Ha OPraHW3MEHHOM, TKAHEBOM, KJIETOUYHOM U OMOXMMHUYECKOM YpPOBHSX OpraHU3aluu
pacteHuil. HampaBieHHOCTb BBISBICHHBIX MOP(O-(QYHKIMOHATBHBIX TEPECTPOCK Yy IKEHBIIEHS
CBUJETENBCTBYET 00 OCIa0IeHUH ‘‘CTPEeCcC-TOJEPAHTHOCTHBIX® M YCHIEHHU “KOHKYPEHTHBIX |
“pynepanbHbIX” CBOWCTB. Takoe M3MEHEHHE SKOJIOTMYECKON CTpaTerud MOKeT OBITh HPUYMHOM
ocnabyieHus aKTUBHOCTH BTOPUYHOTO METa0OJM3Ma M CHW)KEHUS COJAEP)KaHUS TUH3EHO3UIOB IPH
OKYJIbTYpUBaHUU >KCHBIIECHS.

Byaymiee: Ha ocHOBe aHanM3a 3KOJOro-Qu3nosiornyeckoil 0aszbl JaHHBIX OyaeT paspaboTaH
KOMILIEKC METOJIOB UACHTU(DUKALIMU JUKON U KyJIbTypHOU Pa3HOBUIHOCTEH >KEHbILIEHS, pa3paboTaHbl
KpUTEPUU ONTUMAJIBHBIX MECTOOOMTaHUH 1Sl 3()PPEKTUBHON PEUHTPOYKIIUU PEIUKTa U COXPAHEHUS
ero nomyssinuid. By yT mocTpoeHsl IPOrHO3HBIE MOJENIN U3MEHEHMsI apeala KeHbllIeHsd Ha JlaibHeM
Bocroke Poccum B cBA3M ¢ MI0OANbHBIMM KJIMMaTHYECKUMHM M3MeHeHUsMH. [IpennoxkeHsl
pexoMeHaanuu 11t 3 (HEeKTUBHOTO TUIAHTALIMOHHOTO U JIECHOTO KYJIbTUBUPOBAHUS.
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YVpansckuii pedepanvuviii yrusepcumem umenu nepsozo Ipesudenma Poccuu B.H. Envyuna,
Examepunbype, Poccus
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Bseoenue. llpumensieMble B NPOTHBOOIYXOJIEBOM Tepamuu JICKApCTBEHHBIE IpenapaThl
XapaKkTepU3yIOTCS MOMUMO OCHOBHOTO IUTOTOKCHYECKOro 3¢deKkra elle psIoM COMYyTCTBYIOIIUX
MPOSIBJICHUH, TAKUX KaK TeHOTOKCUYHOCTb, HEpO- U HEUPOTOKCHYHOCTh. IHTEHCUBHOE MOBpPEXKICHUE
JJHK u mnoBbIlIEHME YacTOThl XPOMOCOMHBIX a0eppaiuii MOXET NPUBOIAUTh K BTOPUUHOMY
OITyX0Jieo0pa3oBaHMi0. B KauecTBe KaHAWIATOB aJaNTOTEHHOTO W TPOTEKTOPHOTO JIEHCTBUS
BBICTYAIOT B TOM YHUCJE€ TPYTOBbIE TPUOBI, SBISIOUIMECS HUCTOYHHUKOM OHOJOTMYECKH AKTHBHBIX
BertectB. I[lpencraBurenu poma Ganoderma xapakTepH3yHOTCS MHOTOYHCICHHBIMH MEIMIIMHCKUMHU
cBoiicTBamu, Toraa kak G. applanatum Pers. siBisercst maon3ydeHHbIM BUIOM. Ha MaHHBIH MOMEHT
OMMCaHbl UMMYHOMOJIYJIUpYIOIEE IEHCTBHE, a TAaKKE BBIPAKEHHbIE AHTHOKCHUJIAHTHBIE CBOMCTBA.
[Toka3aHo OTCYTCTBHE MPOTEKTOPHBIX CBOMCTB 3KkcTpakra G. applanatum B oTHOIICHUH MyTareHHOTO
neiictBus atunmerancyibdonara (EMS) Ha mumdporrax MbImei.

Llenv. TlpoTecTUpoBaTh H3MEHEHHUE T'€HOTOKCHUYHOCTH IIUTOTOKCHUKOB IIPM COBMECTHOM
npuMeHeHnn ¢ dkctpaktoM Ganoderma applanatum Pers. Ha MOJETBHOM T'€HETHYECKOM OOBEKTE
Drosophila melanogaster.

Mamepuanvr u memoowi. B pabote ncnosb3oBanu auHHIO0 Aukoro Tuma Canton-S Drosophila
melanogaster. BoaHo-sTanombHbI SKkcTpakT G. applanatum roToBWIM COTJIaCHO CTaHIAAPTHOM
METOAMKE. DKCTPaKT M00aBIsUTM B mUTarelbHylo cpeny B 0,5% KOHIIGHTpalMM OTIEIBHO WIH
COBMECTHO ¢ rurotokcuueckumu npenaparamu (0,0004%) stomnosua, MeToTpekcar, uucmiatii. [Tocie
pa3BuTHsl 0coOel MPOU3BOIWIN TOJACUYET JUYMHOYHOM M KyKosouHou rubenu. [lopexnenune JITHK
ouenuBaiu merosoMm JIHK-komer: pamxupys nospexaenus ot 0 1o 4 tuna u onpeaenss uajaexc JJHK-
komet (UJIK).

CTaTMCTHYECKHil aHATH3 TIPOU3BOIUIN METOIOM Y>-KBaJIparT.

Pezynomamer. CornacHo CKpUHMHTY OOIIEH JI€TaJbHOCTH, LMTOTOKCHYECKUE IpernapaThl
MOBBIIIAIOT YaCTOTYy THOENN O0COO0eH OTHOCHTEIHLHO KOHTPOJBLHOW BBIOOPKH (KOHTPOIH—6,67%,
metotpekcat—11,78%, sromo3un—13,33%, mnucmnatuH-22,67%). Ilpu coBMECTHOM MpPUMEHEHUU
npenaparoB u 3kctpakra G. applanatum BepkrBaeMOCTh 0COOEH HAOFOIANHN B TIpEIesiaX KOHTPOJIS, 4TO
CBHUJIETEJILCTBYET 00 AHTUTOKCHYECKHUX CBOMCTBAaX TECTHPYEMOrO0 TPYTOBOTO rpuba (IKCTPaKT H
metotpekcat—11%, skcTpakT u 3Tono3ua—8,33%, skcTpakt u nucruiatua—11,33%).

He oOHapyXuiau MpOTEKTOPHBIX CBOMCTB 9KCTPAKTA B OTHOIIEHUN HHTEHCUBHOCTH MOBPEXKICHUS
JIHK Ha TM4YMHOYHOM CTaquu MpU KyJIBTUBUPOBAHUM HA SKCIEPUMEHTAIBHBIX TUTATEIbHBIX Cpeaax C
COBMECTHBIM BHECEHHEM IKCTPAKTa U MPENapaToB.

3akmouenue. Dxcrpakt G. applanatum xapakrepu3yercsi aHTUTOKCHYECKAM 3ddekrom mpu
COBMECTHOM IIPUMEHEHHH C TPOTHBOOIYXOJEBBIMM IIperaparaMy: 3TONO3MJ, METOTpeKcaT u
[UCIUIATHH, TOTJa KaK aHTUT€HOTOKCHYIECKU (D PEeKT He HaOIogaeTCs.

Kniouesvie cnosa: TpyToBbie rpulbl, [po30oduiia, IKCIpeccust
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LINKING MICROBIAL DIVERSITY TO SOIL FERTILITY: A METAGENOMIC
PERSPECTIVE
Vatlin A A
RUDN University, Moscow, Russia
e-mail: vatlin_alexeyl23@mail.ru

Soil microbial communities are fundamental drivers of biogeochemical processes, particularly in
the cycling of key elements such as carbon (C), phosphorus (P), and nitrogen (N). Their collective
metabolic activity underpins soil fertility, influences plant productivity, and plays a crucial role in the
resilience and recovery of ecosystems exposed to anthropogenic stressors. Understanding the structure
and functional capabilities of these microbial communities is therefore essential for informed land
management and sustainable agricultural practices.

In this study, we employed a metagenomic approach to evaluate the functionality of different soil
types by combining high-resolution taxonomic profiling through 16S rRNA gene sequencing with
functional gene analysis via shotgun metagenomics. For taxonomic profiling, we utilized the PacBio
sequencing platform to obtain full-length 16S rRNA gene sequences, which allowed for accurate
identification of microbial taxa at high resolution. To assess functional potential, we applied whole
metagenome shotgun sequencing, enabling the detection of genes involved in key metabolic pathways,
specifically those linked to carbon (e.g., gdh, mcrA), phosphorus (e.g., phoD, ppx), and nitrogen (e.g.,
nifH, nosZ) transformations.

Soil samples were collected from the Luvic Chernozem zone of Western Siberia—one of the most
fertile soil types in the region. Prior to molecular analysis, the samples were characterized based on their
physicochemical properties, including pH, organic matter content, and nutrient levels. The 16S rRNA
gene-based analysis revealed a consistent "core” microbiota characteristic of this soil type, with
dominant genera including Streptomyces, Capillimicrobium, and Conexibacter. These taxa are known
for their involvement in organic matter degradation, antibiotic production, and nutrient turnover.

Functional analysis using the shotgun sequencing data was performed through the construction of
a curated catalog of homologous genes encoding enzymes central to nutrient cycling. Among the most
prevalent functional genes identified were those encoding acyl-coenzyme A synthetase (involved in fatty
acid metabolism), phosphate transporter ATP-binding protein (essential for phosphorus uptake), and
sulfate adenylyltransferase (key for sulfur assimilation). Conversely, genes with the lowest abundance
included those encoding formamidase, 4-hydroxy-2-oxovalerate aldolase, and 7-cyano-7-deazaguanine
synthase, indicating that certain biochemical pathways may be less active or less represented in these
soil microbial communities.

The integration of taxonomic and functional data revealed both compositional and metabolic
differences across the analyzed soil types, underscoring the value of metagenomic approaches in
evaluating soil health and functionality. These insights can inform the development of microbiome-
based strategies aimed at enhancing soil productivity and agroecological stability.

This research was supported by the RUDN University Scientific Projects Grant System (project
No. 2027602000).
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CPABHUTEJbLHBIA AHAJIN3 YACTOTBI XPOMOCOMHBIX ABEPPAIINI
B JIMM®OLUTAX KPOBU PABOTHHUKOB CO 3JIOKAYECTBEHHBIMH
HOBOOBPA30OBAHUSAMMU U YCJOBHO 310POBbIX PABOTHHUKOB
OBBEKTA UCIIOJb30BAHUA HOHU3UPYIOILIEI'O U3JTYYEHUA

Bumnesckas T.B.*, bpounkosckas E.B., L{pimieakosa M.1O., Mcy6akona JI.C., [{prm6an O.C.,
Munbto U.B., Taxayos P.M.

@I'FYH CBH Llenmp ®MBA Poccuu, 2. Cesepck
*e-mail: mail@sbrc.seversk.ru

OpHoll W3 aKTyalbHBIX MpPOOJIEM COBPEMEHHON paguoOMONIOTUN SIBJSIETCS OIpeleeHHe
MOBBIIIEHHOTO YPOBHSI MHAMBHUAYAJIbHON DPaJMOYyBCTBUTEIBHOCTH OpraHM3Ma 4YeEJOBEKAa, a TaKKe
OLICHKa OTAANEHHBIX MEIUKO-OMOJOTrHYecKuX 3(PGEKTOB HOHUZHPYIOMIETO H3IIyYEHHUS. YUUTHIBAs
CTPEMUTENBHOE PAa3BUTHE IPOMBIIUIEHHOCTH U IIUPOKOE MPUMEHEHNE HOHU3HUPYIOIIErO U3IyUYeHHs B
MEIUIMHCKUX LEeNsIX, Ha3pela He0OXOAUMOCTh 0TOOpa MmoKaszarenei, CriocOOHBIX HHPOPMATHBHO U B
MUHUMAaJIbHbIE CPOKU ONPEIEIIATh NUHIUBUIAYAIbHYIO PaJUOYyBCTBUTEILHOCTh OPraHU3Ma YEJIOBEKa, U
BO3MOYXHOCTH OLIEHUTH €T0 MPEAPACION0KEHHOCTh K PaAMOT€HHOMN MaTOJIOTHH.

lenp paboThl — TPOBECTH CpPABHUTEIBHBIA aHAIU3 PE3YyJIbTaTOB IIUTOTEHETHUYECKOTO
UCCIeIOBaHUs JIUM(OIUTOB KPOBU PAaOOTHUKOB 00BEKTa UCIOIH30BAHUS HOHU3UPYIOIIETO H3ITYYCHHUS
(OMHMMH), umeromux 310Ka4eCTBEHHBIE HOBOOOPA30BaHHUs, U YCIOBHO 3710pOBbIX paboTHHKOB ONNU.

B uccnenosanue BkitoueHo 58 MyxuuH — pabotHukoB OMMU, koTopeie ObuM pas3zieneHsl Ha 2
rpymmbl: Tpymmy | (N = 42) cocraBuiu ycinoBHO 310poBbie padotHukn OUMND (cpenuuii Bo3pact — 56
JeT, cpeanuii crax padotel — 29 ner) u rpynmy Il (n = 16) — padotaukun ONNU co 310Ka4eCTBEHHBIMU
HOBOOOpPa30BaHUAMH (CpeAHUI Bo3pacT — 66 JeT, cpeHuit crax paboTsl — 35 jer).

Jlis paOOTHUKOB KaKJOW TpYIIbl HCCIEAOBAaHUS MPOBOJWIM KYyJIbTUBUPOBAHHE O00pa3lioB
LEIbHOM BEHO3HOW KPOBM C MOCJIEAYIOUIMM INPUTOTOBIECHUEM LIMUTOI€HETUYECKUX IPENapaToB U HMX
CTaTUCTUYECKMM aHAJU30M. YUMTHIBAIM XPOMOCOMHBIE abeppaiuu, pacro3HaBaeMblie 0e3
KapHOTUIMPOBaHUS: abeppaluu XpOMaTUIHOTO TUIA (OMHOYHBIE (pparMeHThl U OJIMHAPHBINA pa3phIB
XpOMOCOMBI), abeppaliii XpOMOCOMHOT'O TUIa (MapHble PparMeHThl U TBOMHON pa3pbiB XPOMOCOMBI),
KOJIbLIEBbIE U JUIIEHTpUUYeckre XpomocoMmbl (He MeHee 300 MeTadas3HBIX IUIACTUHOK Yy KaKIOTrO
pabotHuka ONNN).

VYCTaHOBIEHO MOBBIIEHHE YacTOThl OOIIEr0 KOJMYecTBa aOEppaHTHBIX KJIETOK B TIpyIIe
pabotHukoB OUMMU, umeromux 3j10KadecTBEHHbIE HOBOOOpa3oBaHMs. lIpu CpaBHEHHMM YaCTOTHI
XpOMOCOMHBIX aleppanuii B auM@ouuTax KpoBu paboTHHKOB rpynnsl | u rpynmnsl |l BeisiBIEHBI
paznuyus o yacrore abepparnuii xpomocomHuoro turna (p = 0,0207). YacToThl APYTrUX U3y4YEHHBIX TUIIOB
XPOMOCOMHBIX a0eppanuii (abeppalui XpPOMATHIHOTO THIIA, JUIICHTPUYECKHE XPOMOCOMBI U
KOJIBLIEBBIE XPOMOCOMBI) HE HMMENIHM CTATUCTUYECKH 3HAUYMMBIX OTIMYUN MEXIy CpaBHMBAEMBIMU
rpyIaMy.

Hacrosimas pabora sSBiIseTCs YacThI0 KOMIUIEKCHOTO UCCIIEOBAHUS 10 N3YUYEHHUIO PAJOT€HHBIX
MeANKO-0nonornyeckux 3p(GeKToB Ha OpraHU3M UYelIOBeKa U MO3BOJUT B JAJIbHEUIIEM HCIIOJIb30BATh
3TH JTaHHBIE 751 OoJiee TIIATETbHOrO0 MEAMIMHCKOTO HAOMIOJCHHS 32 COCTOSIHUEM YPOBHSI 370POBBS
pabotankoB ONUNMN.
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MULTIFACTORIAL RISK EVALUATION FOR THE POPULATION OF THE
ALMATY REGION FOR LONG TIME EXPOSED BY BANNED PESTICIDES IN FOOD
CHAIN

Garshin A.A.1*, Altynova N.K.%, Djangalina E.D., DelannoyM.3, Jurjanz S .3,
Djansugurova L.B.?

Ynstitute of Genetics and Physiology SC MSHE RK, Almaty, Kazakhstan
2Al-Farabi Kazakh National University, Almaty, Kazakhstan
3Laboratoire Animal et Agroécosystemes ENSAIA de Nancy, France
*e-mail: garshin1511@gmail.com

The problem of obsolete and banned pesticides contaminating the food chain is still relevant for
Kazakhstan. The abandoned warehouses with unutilized and prohibited for use pesticides were located
on the territories of 7 villages of the Almaty region - Kyzylkairat, Beskainar, Belbulak, Amangeldy,
Enbekshy, Karakastek, Umbetaly.

The aim of this study was to assess the individual health and genetics risks for the population in
these villages. The survey of the population, living close to the former pesticide warehouses (151
people), was conducted, revealing their health and genetic status, food consumption habits, alcohol
consumption and smoking.

Cytogenetics and molecular genetic analysis were performed for each individual, assessing the
levels of chromosomal aberrations as indicator of genetic status, and the number of polymorphisms of
key gene systems, involved in pesticides metabolism in human organism — xenobiotic detoxification
(CYP1AL, CYP2B6, CYP2D6, CYP2C19, GSTP1, GSTT1, GSTM1), DNA reparation (XRCC3, XRCC1,
XPD) and antioxidant defense (NFE2L3, SOD1, GCLC, GCLM, GPX4). Samples of food products of
plant (apples, pears, peppers, cucumbers, tomatoes) and animal (meat, milk) origin were taken and
analyzed (annually during 3 years).

The chemical analysis revealed the contents of 24 types of pesticides and 8 types of heavy metals
in food products. Pesticides were divided into 6 groups according to the main pesticides and their decay
products. Using the data of chemical analysis of food products and individual survey, analysis of excess
consumption of toxic contents in food products was performed using the evaluation of estimated daily
intake (EDI). For the evaluation of EDI daily consumption of each product were multiplied with content
of toxic substance in one kg of that product. The resulting number were divided on individual body
weight.

For risk assessment, total of 9 risk factors were picked as most influential — age (X1), excess of
ADI in food for pesticides, evaluated by food product (X2) and by pesticide group (X3), excess of ADI
for heavy metals in food (X4), assessment of DNA reparation (X5) xenobiotic detoxification (X6), and
antioxidant defense genes (X7), smoking (X8), and alcohol consumption (X9).

Data of analyzed polymorphisms, alcohol consumption and smoking were translated into
numerical values as points. Nonfunctional state of each gene system, alcohol consumption and smoking
were presented as 1 point, indicating the presence of risk.

Based on the acquired data, the individual risks for the population were calculated using the
multiple regression formula. Assessment has evaluated, that the most influential factors for health status
of the population was the excess level of pesticides in food and the state of the xenobiotic detoxification
system genes. The most influential factors for the mutations risk were the level of food contamination
with pesticides, smoking and functional state of the DNA repair system genes. Combined influence of
all analyzed factors on health or genetic status were evaluated using the coefficient of determination
(R2). Combined action of established risk factors on health status for the population of the region was
evaluated as 24,74%, and combined action on mutation risk was evaluated as 14,24%.

Keywords: genes, polymorphisms, DNA repair, xenobiotic detoxification, antioxidant defense,
pesticides, heavy metals, food products, risk assessment, multiple regression.
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TEHETUYECKHI NOJIMMOP®U3M U METABOJIOMHBIE BAPUAIINN
PA3JIMYHBIX OKONMONYJIALIINUNU RHODIOLA LINEARIFOLIA BORISS

Ep6ait M.*, Xammmna O.H., Typxxanoa A., Otpannasix U.I'., Ceenuna U. A., Mamuposa A.
Kop6o3o0Ba H.K., Marsymosa C., Amumyisl K., Kyapuna H.O., Cansaukos B.I'., Tepaenkas H.B.

Huemumym eenemuxu u ¢pusuonoeuu KH MHBO PK, 2. Aimamwi, Pecnyonuka Kazaxcman
*e-mail: malika.isa99@mail.ru

Pomunona munerinonuctras (Rhodiola linearifolia Boriss.) u3naBHa ucnonb3yercst B HapoaHOU
MmeauuuHe crpal LlentpansHoit A3un u Kazaxcrana. OHako McciieJOBaHUS €€ PeCypCcOB OTPAHUYEHBI
U3-32 TPYIHOJOCTYITHOCTH 3TOTO BBICOKOTOPHOTO BHAa s cOopa, a ee NOTEHIHal Ui
KyJIbTUBUPOBaHMs paHee He u3ydaicsa. [loHMMaHMe CHHTE3a €€ LIEHHBIX METa0OJMTOB, a TaKXkKe
(GakTOpOB, BIUSIOMIMX HA HMX HAKOIUICHHWE B €CTECTBEHHBIX YCIOBHSX, OCTAeTCsA aKTyallbHOU
HCCIIEI0BATEIbCKON LEIIBIO.

B nameMm wuccnenoBaHuu ObLI IPOAHAIM3MPOBAH META00JIOM pa3iMyYHbIX 3Komomyiasuuil R.
Linearifolia u3 ceBepubix ckioHoB CeepHoro Tsab-1lans. beutn coOpanbl 00pa3ibl 3 CISAYIOMNX 5
HOIYJISILNY:

3aunuiickuii Anaray

1 - Bonbioe AnMaTHHCKOE YIIETbE,

2 - ymenbe Kumacap,

Kymnreii Anaray

3 — ymense Kypmerst

4 — noiima pexu Lllenex, Teknue caii

Kermenn

5 — ym1. Terupnyrak

A Tarxke ObUIa HCCIIEJOBaHA CBSI3b MEXJIY METAa0O0JIOMHBIMH BapHalMSIMU U T'€HETHUYECKUM
MOJUMOP(PHU3MOM C HCHOJIB30BAHHEM MAapKepoB MOBTOpa mpocToi mocnenoBarenbHocT (ISSR) u
cBsi3biBaHus npaiiMepoB (IPBS). Bbutn BBISBICHBI 3HAYMMBbIC TEHETHUECKIE B META0OJIOMHBIC Pa3THYHsI
MEXIy SKonomyasusamMu. [TokazaHO HECKOJIBKO 3HAUMMBIX MOJIOXKUTENBHBIX Koppessauid (I = 0,50—
0,89) Mex 1y HaKOIJICHUEM BTOPUYHBIX METa0OIMTOB-aHTHOKCUIAHTOB U MapaMeTPpaMu FeHETHYECKOTO
noJuMopQu3Ma dKononysauid. B yacTHocTH, OBIIIO MOMYYEHO 3KCIIEPUMEHTAIBHOE MOJITBEPKICHUE
TOTO, YTO DKOMOIYJISAIUHN C 00Jiee BRICOKMM T'€HETHUECKUM TOJIMMOP(HU3MOM JEMOHCTPUPYIOT Oolee
Pa3HOOOpa3HbIi METa0O0JIOMHBIN Mpoduiib. OTH pe3yJbTaThl CIOCOOCTBYIOT 0Oojiee TIIyOOKOMY
MOHMMAHHUIO MEXaHM3MOB aJanTalii BHJA U CO3JAIOT OCHOBY /Ui ONTHMH3ALUU CTpaTerui
UHTPOAYKIMH U pa3pabOTKH MOAX0/10B K coxpaHenuto R. linearifolia B ecrecTBeHHBIX MecTax OOUTaHHMSI.

Pabora BeimonHena B pamkax HTII BR21882180 «Pa3paboTka mporpamMMbl COXpaHEHHS H
Pa3BUTHSI peCypCHOI 0a3bl MEPCIIEKTUBHBIX Ui MEAWIIMHBI U BeTepuHApuu pacTeHnii Kazaxcrana B
YCIIOBUAX M3MEHSIONIErocs Kinmata», ¢puHaHcupyemoir Komuterom Hayku MUHHCTEpPCTBA HAyKu U
BhIcIIero oOpa3oBanus Pecy6nuku Kazaxcran.
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GENETIC ASPECTS OF THE STUDY OF TRACE ELEMENT COMPOSITION IN
HUMAN HAIR: POTENTIAL FOR BIOMEDICAL AND ECOLOGICAL-GEOCHEMICAL
RESEARCH

Kakabayev A.A.1?*, Sharipova B.U.?, Baikenova G.E.2 BermaganbetovaL.A .2, Baituk G.S.!

!Non-Profit Joint Stock Company "M. Kozybayev North Kazakhstan University"
2Non-Profit Joint Stock Company "Sh. Ualikhanov Kokshetau University"
*e-mail: anuarka@mail.ru

In recent decades, the analysis of the elemental composition of hair has been widely used in
medical geochemistry, biomonitoring, and toxicology. Hair, as a keratin-containing tissue with slow
metabolism, is capable of accumulating chemical elements, reflecting not only environmental pollution
levels but also the specific features of the body's mineral metabolism. However, scientific literature
increasingly emphasizes the need to account for genetic factors influencing the variability of these
indicators, especially when interpreting results at the population level.

Studies conducted in various regions of Kazakhstan have demonstrated the high sensitivity of hair
to both anthropogenic and natural influences. For example, in the study by Sharipova B.U. et al. (2023),
abnormally high levels of barium, strontium, and cerium were found in the hair of residents of Southern
Kazakhstan, which is attributed to the proximity of uranium and polymetallic deposits. The maximum
concentrations of barium exceeded reference values by 14.6 times, and strontium by 300 times,
indicating a significant impact of the region’s geochemical background on the elemental composition of
the local population’s hair.

Similar findings were obtained in Northern Kazakhstan. Baikenova G.E. et al. (2021), based on
the analysis of 73 elements using ICP-MS, revealed specific accumulation of sodium, rare earth
elements, thorium, and uranium in the hair of residents from the Akmola and North Kazakhstan regions.
The study also identified common elements such as Au, Ag, Se, and Hg, as well as regional geochemical
patterns influenced by both natural and anthropogenic factors.

Despite the significant role of environmental factors, variations in trace element levels among
individuals living under similar conditions suggest the influence of individual genetic differences.
Modern molecular genetics allows the elemental composition of hair to be viewed as the result of the
regulation by a range of genes involved in:

- metal transport— Genes of the SLC and ATP7A/B families encode transporter proteins involved
in the movement of elements such as iron, copper, zinc, and manganese. Polymorphisms in these genes
are known to affect the absorption and distribution of trace elements in the body;

- metal binding and detoxification — metallothionein proteins (MT1-MT4) play a key role in
binding heavy metals and protecting cells from oxidative stress. Their expression is regulated by the
concentrations of zinc, cadmium, and copper;

- epigenetic regulation of gene expression — zinc and selenium are involved in the activation of
DNA methyltransferases, which influence DNA methylation patterns and, consequently, the expression
of genes, including those responsible for mineral metabolism.

Thus, the elemental composition of hair can be considered a phenotypic projection of mineral
metabolism, which is regulated by both genetic and epigenetic factors. This approach is particularly
important for studying the pathogenesis of diseases associated with trace element metabolism disorders,
as well as for applications in personalized medicine.

A comprehensive analysis of hair, including genetic testing (SNP polymorphisms, gene expression
related to element transport and metabolism), may represent a novel direction in interdisciplinary
research, integrating genomics, ecotoxicology, and medical geochemistry.
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HOBBIE BO3MOKHOCTH NUCITOJIB30BAHUSA AICOPBEHTOB B KAYECTBE
KOPMOBBIX TOBABOK: BJIMAHUE HA ®EPMEHTAIIMIO U METAHOI'EHE3 B
PYBIE ) KBAYHbIX )KUBOTHbIX

KanekemoB A.M., Tarayos E.J[.*, bikanosa K., Makames E.K.

Unemumym eenemuxu u guzuonoeuu KH MHBO PK, 2. Aimamot, Pecnybauxa Kazaxcman
*e-mail: tagauov1996@mail.ru

BBenenne ancopOeHTOB B COCTaB KOPMOB JKBAUHBIX XMBOTHBIX MPEJCTABISET COOOH HOBOE H
MEPCIIEKTUBHOE HaIlpaBliieHHe B 00JiacTU (DU3HOJIOTHHM MHIIEBAPEHUS. OTH BEIECTBAa CIHOCOOHBI
OKa3bIBaTh TOJOXHUTEIBHOE BIUSHUE HAa MHUKPOOHMOJIOTMYECKHE IpolecCchl B pyOie, MOAyIupys
(hepMeHTaLMIO U CHUYKAsi METaHOTeHe3. Y TIPaBIsATh MUKPOOHOH epMeHTalueil B pyOlie BaykHas 3a1a4a
IIPU MHTEHCHUBHOM KOPMJICHUH >KBAYHBIX )KUBOTHBIX. 11 0JTHa M3 OCHOBHBIX CTPATEruii KOPMIICHHS 3TO
N00aBIATH B KOPM OMOJIOTMYECKH aKTHBHBIE JOOABKM HA OCHOBE aJICOPOCHTOB, KOTOpbIE BIMSIIOT Ha
BbIpaboTky CH4 1 NH3, xotopble 00pa3yloTcsi B pe3ysbTare KHUIIEYHOW (pepMEeHTAINH y >KBauHBIX
YKUBOTHBIX, B TIEPUO/JI IEPEBAPUBAHHUS YTIIEBOOB (1I€IUIIOJIO3b], TEMUIIEILTION03bI, TEKTHHA U Kpaxmaa).
AmMMuak oOpasyercst B pe3yJsibTaTe OBICTPOro paclaja MOYEBUHBI B Moue M (peKalusx BO BpeMs
MHTEHCHUBHOTO KOPMJICHUS IIPU 3TOM TEPSAETCs SHEPIHs U SHIAOTECHHBIN a30T, KOTOphIe TOTEHIUATIBHO
HaIpaBJIeHbl Ha IPOM3BOICTBO MOJIOKA M MAca. B nponecce Beipadotkn NH3 B ocHoBHOM ~ yuacTByIOT
[IpOTEOJUTUYECKHE OakTepuu M rpynna OakTepuil, Ha3bIBaEMBbIX
«TUNEPIIPOYIUPYIONIMMHA aMMUaK OaKTepUSIMU», KOTOPhIE OTBEYAIOT 3a NIepeBapuBaHue Oenka Kopma
U JI€3aMUHUPOBAHME aMUHOKHUCIOT. IIpenmyiiectBa HCIIONBb30BaHUS aJCOPOCHTOB B KOPMJICHUH
YKBAYHBIX KUBOTHBIX OTKPHIBAET HOBHIE MOIXObI B CTAOMIN3ANKA MUKPOQIIOPHI pyOlia U ONTUMHU3AIU
pyO10BOro OpoKEHMsI, TIOBBIIIEHUE NEPEBAPUMOCTU MHUTATEIbHBIX BELIECTB, OCOOCHHO KJIETYATKH,
CHIDKEHHE TNPOMYKIMM MeTaHa 3a CY€T MHIHMOMPOBAaHMS METAHOTEHHBIX MHKPOOPTaHU3MOB U
MOBBIILIEHUE MPOJYKTUBHOCTH KUBOTHBIX. [IpumMeHeHHe ajcopOEHTOB (HampuMep, ILIEO0JIHUTOB,
OEHTOHUTOB, BEPMUKYJIMTOB, aHHOHUTOB U OPraHO-MUHEPAIbHBIX KOMILUIEKCOB) B PALlMOHE KBaYHBIX
KUBOTHBIX AKTHUBHO HCCJIENYETCSl Kak CIoco0 yiydmieHus pyOnoBoi (epMEeHTaluu U CHUKEHUS
o0pa3oBaHMs aMMMaKa, MeTaHa. JTO HalpaBlIeHHUE MPEJCTaBisieT cOO0H MHHOBAIMOHHBINA MOJIXOA B
(GU3MONOrUMM  MUILEBAPEHUSI, COYETAIOUIMI TOBBIINIEHHE MPOAYKTUBHOCTH C  HKOJIOTMYECKOM
ycroifunBocThio.  [IpencTaBistoTcss KOHKpeTHble dS(PQEeKTsl M NpeuMyllecTBa B  CHIKEHUH
MeTaHoreHesa. McciaenoBaHus MOKa3bIBatOT, YTO 0OABJIEHHE B OCHOBHOM paliuod OeHTonuTa 1 r Ha kr
Beca )KMBOTHOTO CHMJKaeT MPOAYKILIMIO aMMHaka U MeTaHa B pyOue Ha 12—-19%, 3a cu€r cBs3pIBaHUS
MOHOB AaMMOHMSI W YMEHBIIEHHUS JIOCTYMHOCTH CYOCTpaToB JJisi METAHOI'€HOB. YIydllIeHHUe
MepeBapuMOCTH NP A00aBICHUHM OCHTOHHUTA MOBBIIIAET NEPEBAPUMOCTb HEHTpPaIbHO-AETEPreHTHON
KjeTyaTku Ha 4—7%, criocoOcTBys Ooiee 3pPpeKkTUBHOMY HCIIONB30BaHUI0 KopMa. [Ipu crabunuzanuu
MHUKpPOOHOTHI y4aCTBYIOT OpraHO-MUHEPAJIbHBIE aJICOPOCHTHI, KOTOPBIE CHUYKAIOT YPOBEHb TOKCUHOB B
pyOlle ¥ MoAJepKUBAIOT POCT TMOJIE3HBIX OaKkTepuid, yiyuiias pyOunoBoe OpoKeHHWE U CHUXKasl PUCK
arumo3a. JKBauHble JKUBOTHBIC BBLIETSIOT 3HauuTenbHOe konmudectBO CH4 (33% ot rmobanbHBIX
BbIOpocoB CH4) 1 BHOCAT 3HaUMTENbHBIN BKJIAA B II100aIbHOE MOTEMJICHNUE, BbLACTsS 4% OoT o0miero
KOJINYEeCTBAa MapHUKOBBIX Ta3oB. YIydllleHHE KOPMOYCBOSIEMOCTH U CHI)KEHHE MOTEeph PHEPTrUU Ha
METaHOTEHEe3 TI03BOJISIET TIOBBICUTH YoM Ha 6—9% mpu coxpaHeHHH TPEKHETO YPOBHS 3aTpaT Ha KOPM.
Takum 00pa3oM, HCIIONB30BaHKUE a/ICOPOCHTOB B KOPMJICHUHU >KBAYHBIX KMBOTHBIX OTKPBHIBAET HOBBIE
MOJIXO/IBI K POPMHUPOBAHUIO IKOJIOTHUECKH dPPEKTHBHBIX M MPOAYKTUBHBIX TEXHOJIOTUH MATAHHUSI, YTO
JienaeT JaHHBIM MOJAXOJ aKTyaJbHbIM B paMKaxX yCTOMUYMBOIO CeJNbCKOro Xo3siicTBa. MHTerparms
a71copOEHTOB B CXEMbl KOPMJICHUS KBaYHBIX )KUBOTHBIX MMO3BOJISIET pEaM30BaTh cpasy ABE KIIOUYEBbIE
3aJ1a4M: MOBBIIIEHNE TPOJYKTUBHOCTU U CHU)KEHHE BO3JIEHCTBUS HA OKPY’KAIOLLYI0 Cpey. DTO AeaeT
TEXHOJIOTHIO aKTyaJIbHOM B paMKax yCTOMYMBOTO KUBOTHOBOACTBA B AIIK.
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AJMATBI KAJTACHI TYPFBIH/IAPBIHJIA AJITEPTUSIJIBIK AYPYJIAPIBIH
JTAMYBIHA TEHETUKAJIBIK "KOHE KOPIIAFAH OPTA ®AKTOPJIAPBIHBIH OCEPTH
TAJIJIAY

Kaceimbexosa A.C.1*, A6nynnaesa M.C.}2, Jle6enesa JI.IL.Y, Apteranuesa J.H.3,
Tanrar6exosa J1.K.3, Anternosa H.K.!

L KP FOKBM FK enemuxa sicone usuonozus uncmumymst, Aimameor, Kazaxeman
20n-@apabu amvindazel Kazax ynmmuix ynusepcumemi, Aimamol, Kazaxcman
3Afmepeo KauHuxacwel, Anmamel, Kazaxkcman
*e-mail: kassymbekova.aigerim01@gmail.com

CoHFBI OHXXBULABIKTA aJUIEPTUSUIBIK aypyJIapAblH oJieM OOMBIHIIA Tapalxybl KYpT apThIIl Kelei.
Anneprusiplk - aypynap skahaHIBIK JEHCAylbIK Moceneci Ooisbinm  TaObutagsl. KazakcTaHHBIH
«AnIeprojortTap MeH KIMHUKAIBIK UIMMYHOJIOTTAP KaybIMIACTBIFBIHBIH» MOJIIMETIHINE, eTiMi3/Ie KbLT
CaliblH aJUIepPTUSIMEH aybIpaThiHAap caHbl 10-15 maibi3ra apThIn Keyeai. ONeMIiK XaabIKThiH 8-10%-b1
KEHUT PUHUTTEH ayblp aHa(UIaKCUsIFa HeMece AeMiKIere Aeiinri 6ip Hemece OipHelle alaeprusiIbIK
aypyJiapJiaH 3ap/arl [ere/i.

AtanMpiln  3eprTey AJMarhl Kajlackl MEH aliMarbl TYPFBIHAAphl apachlHIA aJUIePTUSIIBIK
aypyJapaAblH Tapally )KHUIITiH Oarajar, oJapIIblH JaMybIHA 9Cep €TETiH FeHETUKAJIBIK JKOHE KOpIIaraH
opTara OailIaHbBICTHI Kayill (pakTOpJapblH aHBIKTayFa OarbITTaNAbL. 3epTTeyre 85 amieprusiblK aypyra
IMAIIBIKKAH HayKac JkoHe 85 meHi cay ajgam (0Oakpuiay TOOBI) KaThICTBL. bBapiiblK JUarHOCTHKA
KIIMHUKAJIBIK, 3e€pTXaHANbIK )KOHE 3epPTTey JepeKTepl Heri3iHae TOKIpuOeai MaMaHaapMeH JKYpri3uii.
Cayannama nepekTepi Heri3iHAe aJUIepTHUsIIbIK PHHUT €H JKHi Ke3[eCETiH aypy PETiHIe aHBIKTaJIbI
(58%), an Oponxmangel actma ekiHmi opsiHAa (10%). Ilamuentrepain e3iHIiK xabapiamanapbl
aypyIIaHIBIKTBIH IIBIHAWBI JIGHTeWiH IO KepceTe anManabl, OyJl KIMHUKAIBIK TEeKCEepYHiH
MaHbI3bIIBIFBIH  alKbIHAaM bl DopecT-muarpaMMa HOTHXKeNepli OOMBIHIIA JKaFbIMCBI3  TYKbIM
KyalaylbUIbIK aJJIeprusi JaMybIHIAFrbl €H elieylll Kayiln (axkTopsl Oonbin TaObAbl. ['eHeTHKaIbIK
3eprreynep meHOepinge JAHK yarimepi EDTA kocbuiran Oip peTTik mpoOupKaiapia CakKTajbll,
ReliaPrep™ Blood gDNA Miniprep System xyiieciMen Ttanganael. ['enotuntey Illumina
ImmunoArray-24 v2 BeadChip uunrepi apkbuibl xy3ere acelpbliaabl. Tannay Hotnxkecinae IL13 sxone
IL12B rennepinzeri 6ec nmomumopdusmuin rs1295686 (T amwtens:OR — 3.34, TT renorun: OR — 5.28),
rs848 (A amrens: OR — 4.13, AA renotum: OR —4.70), rs20541 (A amtens: OR — 1.39), rs2853694 (T
atenb: OR — 1.97, TT renotumn: OR — 3.41), rs2569254 (CC: OR — 1.92)) aJuieprusiiblK pUHHT KOHE
acTMaMeH ceHIMAl OaillaHbIChl aHBIKTANJBL. Bysl 3epTTey amieprusuiblK aypyiapiAblH MaTOreHEe3iH
TYCiHyTe *aHa OarpITTap YCHIHABI skoHe Kazakcranma anFamr peT reHOMIBIK aCCOIUAIMSITBIK TOCIIIMEH
aJuieprusiMe OaillaHBICTBI TEHETUKAIIBIK MapKepiep i aHbIKTaIbI.

3eprrey HoTmxkenepi Kazakcran PecryOnukacbiHbIH FHUTBIM JKoHE JKOFaphl OUTIM MUHHUCTPIIIT
KapkbUtaHaplpaTeln  AP23488865 kobacel aschiHma opi  Kapaih KeH Kelemle JKalFacaibl.

Tyiiinoi ce3dep: amneprus, aemikme, 0ip Hykiaeotuari nomumopdusm (SNP), reHoTHnTEey, I'eH-

KOpIIIaraH OpTaHBIH OPEKETTECYi.
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SPATIAL DISTRIBUTION OF APPLE VIRUSES IN SOUTHEASTERN KAZAKHSTAN

Kerimbek N.12", Khusnitdinova M.!, Taskuzhina A.1?, Kapytina A.12, Pozharskiy A.%, Abay
Sagitov A.%, Gritsenko D.2

!Laboratory of Molecular Biology, Institute of Plant Biology and Biotechnology
SC MSHE RK, Almaty, Kazakhstan
2 Department of Molecular Biology and Genetics, al-Farabi Kazakh National University,
Almaty, Kazakhstan
*e-mail: nazym_kerimbek@mail.ru

Malus sieversii, the wild progenitor of the cultivated apple (Malus domestica), is native to
Kazakhstan and harbors extensive genetic diversity critical for breeding and conservation. However, the
health of these natural populations is increasingly threatened by latent viral infections. In this study, we
investigated the spatial distribution of five major viruses—Apple chlorotic leaf spot virus (ACLSV),
Apple stem pitting virus (ASPV), Apple stem grooving virus (ASGV), Apple necrotic mosaic virus
(ApMV), and Apple necrotic mosaic virus (ApNMV)—in both wild and cultivated apple populations
across southeastern Kazakhstan using Geographic Information System (GIS) tools. A total of 342 apple
trees were surveyed across seven locations, including four wild populations (Sumbe, Ketpentau,
Tauturgen, Sievers Apple Reserve) and three cultivated orchards (Shelek, Taraz 1, Taraz 2). The results
showed that ACLSV and ASPV were highly prevalent in wild populations, with infection rates reaching
60%, and mixed infections occurring in up to 43.6% of samples. ASGV was absent in all wild samples
but was detected in 26.2% of cultivated trees in Taraz. Notably, ApMV and ApNMV were not detected
in any of the studied wild or cultivated populations. GIS-based mapping was employed to visualize the
spatial distribution of viral infections, revealing clear geographic patterns: high infection clustering in
Sumbe and Tauturgen, scattered virus-free trees in the Sievers Reserve, and moderate aggregation in
Ketpentau.

The widespread presence of asymptomatic infections, particularly in genetically conserved
populations, underscores the importance of integrating GIS and molecular diagnostics for early detection
and conservation planning. This study provides the first spatial overview of virus distribution in wild
apple populations of the Tien Shan and highlights the need for targeted monitoring and preservation of
virus-free germplasm in Kazakhstan.

The work was funded by the Ministry of Science and Higher Education of the Republic of
Kazakhstan within the framework of a targeted funding program BR21882269 “Using genome editing
technology to increase the productivity of economically important crop plants”.
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XJIOPOIIVIACTHBIE 'EHbBI BUJIA SEDOBASSIA SEDOIDES C C2 TUIIOM
®OTOCHHTE3A

JlynpkoBa H.®@.*, Ilyiickas E.B.

HUncmumym ¢huzuonoeuu pacmenuii um. K. A. Tumupssesa Poccuiickoti akademuu nayk, Mockea,
Poccusa
*e-mail: nina.lunkova@gmail.com

HecMmoTpst Ha cTpeMHUTEIBHOE Pa3sBUTHE TEXHOJOTHI CEKBEHUPOBAHMS, MIOJHBIC TEHOMBI M JIAKE
XJIOPOIJIACTHBIC TCHOMBI (HHaCTOMbI) OIPCACIICHLI TOJBKO IJIA OTPAHUYCHHOI'O YMCJIa HEMOACIBbHBIX
(muxopactymux) BunoB. lamodut Sedobassia sedoides siBisiercst iepcrieKTHBHON KOPMOBOI KYJILTYPOi
¢ C2 (oToCHHTE30M M XapaKTepU3yeTCs 3HAYMTECIBHBIMH BHYTPUBHIOBBIMH (DOTOCHHTETHUECKUMHM
BapuanusmMu. B ocHoBe C2  ¢doTocHHTE3a JIGKUT yHHMKaIbHBIA TNIMIMHOBBIH  yriaepoj-

KOHUEHTPUPYIOIIUNA MEXaHU3M, KOTOPbIN yBEIMUUBAET (DOTOCHHTETUYECKYIO aCCUMUIIISALIMIO YTIIepoaa
3a cuet peaccummsinnu CO2, BbIcBOOOKIaeMoro npu GoroabixaHuu. J[aHHBIH (POTOCHHTETUYECKUI
IyTh PaCCMAaTPUBAETCS U KaK «3BOOLMOHHBIN MocT» Mexk1y C3 u C4 pacTenusmHm, U KaK CTaOUIIbHAS
CTpaTerus B OMNPEJICICHHBIX OSKOJOIMYECKMX YCIOBHUSX. BbIsBIeHHe TIpaHull IacTu4HocTH C2
pacTeHMii TpeacTaBisgeT OONBIION HAyYHBIH M NPAKTHUECKUW HHTEpec. PerieHue Takux 3aad
HEBO3MOXXHO 0€3 MOJIEKYJISIPHO-TEeHETUUYECKUX HCCIeI0OBAaHUM, OJIHAKO MH(pOpMalKsi O FeHOME WU
IJIACTOME 10 JAHHOMY BHJTy OTCYTCTBYET.

Beiia nmpoBeneHa coopka e NOVO TpaHCKpUIITOMA JHCTheB pacteHuid S. sedoides, BbIpalieHHbIX
B HECTPECCOBBIX YCIIOBHSX, (Ha ocHoBe oOpas3noB A6517776-A6517778 ouonpoexra PRIEB36559,
NCBI) ¢ momorpro mporpammel SPAdes. TIpoBepka kadecTBa COOpKH ObLIa BBITOJHEHA C IIOMOIIBIO
nporpamm SeqKit u BUSCO, nposeneHo BeipaBHuBanue (Blast) ¢ mmactomoM GIU3KOpOICTBEHHOTO
Buja Bassia scoparia ¢ C4 tunom dorocunreza. Cpeau GOTOCHHTETUYECKUX TCHOB XJIOPOILIACTHOTO
KoaupoBaHus, y S. sedoides OwbLau ompeeeHbl TPaHCKpUNTHI reHa rbcl, koaupyroiero GoMbIIyFO
cyowsenuumity Py6ucko, 1yx (psaA u psaB) u3 5 renos, kogupyronmx kommnonentsl ®CI, 6 (psbB, C,
E, J, K, M) u3 15 renos, koaupytonmx kommoneHtsr ®@CII, 6 (ndhA, B, D, F H, K,) u3 11 reHos,
koxupyromux cyonenuanitel NDH xomrutekca (Fd-3aBrcnMast mtacTOXHHOH-peyKTasa), AByX (petA,
petN) u3 6 reHoB nuroxpomHoro b6f-xomriekca u nByx (atpA, atpB) u3 6 reHoB, KOAMPYHOIIUX
KoMIOHEeHThl AT®-cuHTa3bl. TPaHCKUNTOMHBIN aHAINU3 JaeT HHGOpPMAIMI0 He 000 BCEX MMEIOIINUXCS
TeHaX, a TOJbKO O TEX, KOTOpPhIe OBLIM AaKTHBHBI HAa MOMEHT (PUKCAIMU PACTHUTEIHLHOTO MaTepHaa.
MOXHO MPEeAnoI0kKUTh, YTO y KaXKIOTO M3 MPEJCTABIEHHBIX KOMIOHEHTOB (OTOCHHTETHUYECKOTO
armmmapata (OCl u I, NDH kommiekca, uroxpomuoro b6f—komrmiuekca, AT®-cuHTa3a) pa3inyHbIe TeHbI
AKCIIPECCUPYIOTCS HEOJAHOBPEMEHHO, Jla)Ke B OTCYTCTBHE cTpecca. [lomyueHHBIE TPaHCKPUNTHI B
JaJTbHEUIIIEM MOTYT OBITh UCTIOJIb30BAHBI JISI CCKBEHUPOBAHHUS, KJIOHUPOBAHUS U BBISBIICHHUS U30(OpM,
YTO JacT BO3MOXKHOCTH HMCIIOJIB30BAaTh 3TH TEHBI ISl U3YyUEHHS CTPECC-UHIYIIMPOBAHHON IKCIPECCUU
T€HOB, CBS3aHHBIX ¢ C2 (OTOCHHTE30M.
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IMTPOBJIEMbBI COXPAHEHUSA BUOPA3HOOBPA3HUS HA 'OPHBIX OTBOJAX
YPAHOBBIX PYJHUKOB

Marna .H.**, CosnosseB U.A?., Jlonatuu O.EL., Uepenuuuenko O.I'. 3 Mammos H.IIL,
Comnosbes A.1O. 2
LPri1 Uuemumym 3oono2uu KH MHBO PK, 2. Anmamol, Pecnybnuxa Kazaxcman
2TOO Axmuno-CKB, 2. Anmamet, Pecnybnuxa Kazaxcman
3PIIT Uncmumym eenemuxu u gpuzuonozuu, 2. Anmamol, Pecnybnuxa Kazaxcman
‘KazHY um. Anv-@apabdu, e. Anmamol, Pecnyonuxa Kazaxcman
*e-mail: magdai@bk.ru

3anuTa OKpy Karolien cpeibl ABISETCS HEOThEMIIEMOM YacThIO AesiTeabHOCTH Tpeanpustuii HAK
Kazarommpowm. Ilogpasnenenuss KOMIIAHUU TPUHUMAIOT BCE HEOOXOAMMBIE MEpHI MO 00eCredeHuIo
HKOJIOTMUECKON  O€30MacHOCTH, COXPAaHEHHI0 €CTeCTBEHHOW MpUPOJHOW cpedapl B MecTax
MIPOU3BOJICTBEHHOHN JesTenbHOCTH. OJHAKO, HE CMOTpPS 3HAUYMTEIBHOE BHHMaHUE K 3ToW cdepe,
OCTaloTCA elle 10 KOHI[a He peHIeHHbIE BOMPOCHl. Tak KIIOYEBBIMU SIBISIOTCA OMNpEIEICHUE
MOCTICICTBUIM  AKCIUTyaTalldd YPAaHOBBIX PYAHUKOB W WX JIMKBUAAUWU JJIsI  OMOJOTHYECKOTO
pa3HoOOpa3usi U €ro COXpaHEHUs Ha OBIBIIMX Y4YacTKaX TOPHBIX OTBOAOB. BaXKHBIM MOMEHTOM
OKa3bIBAECTCSl OIpPEACICHUE BO3MOXKHBIX OTHAJIEHHBIX IOCIEICTBUN Uil COCTOSIHMSI PACTEHUH U
KUBOTHBIX M COXpaHEHUs1 OnopazHoobOpasusd. [leTanpHoe BBISICHEHHE STOT0 BOMPOCAa BO3MOKHO MyTEM
pacimmpeHusi METOIMYECKOTO COCTaBa, OOBIYHO MCIOIB3YEMOT0 B MOHHUTOPHUHTOBBIX HCCIIECIOBAHUSX.
[lepcrieKTUBHBIM MpeCcTaBiseTcs JIOTIONTHUTENLHOE oTpeieNieHne KOMILIIEKCa
MOpGOPHU3HOIOTUYECKIX U IIUTOTEHETHYECKUX TTOKa3aTeneld ONOTHI, a TaKKe IKOTOKCHUKOJIOTHIECKOE
TectupoBaHue. [103UTHUBHBIN ONBIT MPUMEHEHHS ITUX METOJINYECKUX MOJIXO00B, IMOJIYUYEH MPU OIICHKE
HETaTUBHBIX IKOJIOTHYECKUX HArPY30K B PE3yJIbTAaTE BO3JCHCTBUS XUMHYECKOTO 3arpsi3HEHNSI 0ObEKTOB
OKpYKaroIlEe Cpebl.

JUia oueHku ke OyKailiied NepcreKTHBBl COXpaHEHHs OuopazHooOpasusi B paMKax
MOHUTOPHUHIOBBIX PA0OT OOBIYHO OMPEAEISAETCS COCTOSHUS PACTUTENBHOCTU M KMBOTHBIX MO OLIEHKE
yCclIOBUM OOWTaHUS, WX BUJOBOE pa3HOOOpaszue, paclpoCTpaHEHHE, OCOOCHHOCTHM MUTpalUu U
npeObIBaHMS, COCTaB KPACHOKHIKHBIX, Uy>KEPOIHBIX, 1 HHTPOyIIUPOBAHHBIX BHUJIOB.

OpHako 3TO HE JaeT OJHO3HAYHOTO OTBETa HA BOIPOC O cOXpaHEHHUs OmopazHooOpaszus. Tak,
HaIrpuMep, CPaBHUTEIbHOE U3yUYE€HHUE PYTHUKOB M IPUIIETAIOIIUX TEPPUTOPUI BBISIBUIIO ONPE/IETICHHBIE
OCOOCHHOCTH B THPOSBICHUM OHOJOTMYECKOTO0 pa3HOOoOpaszus. ITO ObUIO CBSI3aHO C PAIOM
TEXHOJIOTHYECKHX M HH(QPACTPYKTYPHBIX (PAKTOPOB B ACSITENBHOCTH MPEINPHUITHIA: MPUCYTCTBUE
JOJIeH, TEXHUKHU, 00yCTPONCTBO TeppuTOpuil TpaHnchopMalus penbeda, HICKyCCTBEHHOE 0OBOIHEHHE,
HaJM4Me 3JaHUN U COOPYKEHUMU, Pa3IMYHBIX KOMMYHUKAIIH.

BoinonHeHnHble HaOMIOAEHHSA MOKa3aJId, YTO Ha YydacTKaX TOpPHBIX OTBOJOB B IpoIiecce
NEeSITeIbHOCTH PYAHUKOB (opMHpoOBaNIMCH 3aMeTHO Oomnee Ooratble coobmectBa OuOThL. K
€CTECTBEHHBIM IIYCTHIHHBIM COCTaBaM  (PUTOLEHO30B J0OABISJIUCh BHOBb BO3HUKIIUE U
MHTPOAYLHUPOBAHHBIE PACTUTEIbHBIE IPYMIUPOBKH (pacIIMPEHUE BHUJIOBOTO COCTABa TPABSIHUCTOU U
JPEBECHOI pacTUTENILHOCTH, YBEIHMUEHHUE €€ MIOaAn U miaoTHocTH). CoolriecTBa MyCTHIHHON (hayHbI
MOMOJIHSUIUCh THE3AIIUMUCS, MPOJETHBIMU, MUTPUPYIOIIMMH, CUHAHTPOIHBIMM, XUIIHBIMU BHJIAMU
OpPHUTO- U Tepro(dayHbl, JOMAIIHUM CKOTOM U JIaXKe OT/AeIbHBIMU BUAAMH PbIO. YBETUUYEHNE BUIOBOTO
pa3HooOpa3usl CBA3aHO C pACUIMPEHHEM KOPMOBOI 0a3bl, JOMOJHUTEIbHBIMH HMCTOYHHKAMHU BOJBI,
pacusieHeHHeM pelibeda, MOSIBICHUEM YKPBITHI, THE30BU, OTCYTCTBHEM (DaKTOPOB OECIIOKONCTBA.

B urtore nake mpu MOJNOXKUTENBHBIX pe3yJbTaTaXx B OLIEHKE COXpaHEHHUs OMOpa3HOooOpas3us Ha
TOPHBIX OTBOJAX YPaHOBBIX PYIHUKOB OCTAlOTCS OMNpPEJEICHHbIE MPOOJIEMBbl, KOTOpblE HE HMEIOT
OJTHO3HAYHOT'O pEIIEHUs] W OCTAeTCs BOIPOC OTAAJICHHBIX IepcrnekTuB. [naBHoe, yTo Oyaer co
CJIOKMBIIUMCS OOraThiM OMOJIOTMYECKUM pa3HOO0pa3reM Ha TEPPUTOPUSIX TOPHBIX OTBOJIOB, KOT/IA MO
HOPMATUBHBIM TPeOOBaHUSAM OyJIET BBIMIOJIHEHA IMOJHAS PEKYJIbTHUBAIUS TEPPUTOPUN M JIMKBUAALUS
Bcell MHQPACTPYKTYphl pPYyAHHMKA, @ YYaCTKH TOPHOTO OTBOAAa OyIyT HpHUBENEHUE K HCXOJHOMY
€CTECTBEHHOMY COCTOSIHUIO ITyCTBIHHU.
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BUJIOBOE PABHOOBPA3HUE COCYJIUCTBIX PACTEHUU KA3AXCTAHA
Mamnab6aesa II1.A.*

TOO «Hayuonanvnulii yenmp ouomexnonoeuu» M3 PK, e. Acmana, Pecnyoauxa Kazaxcman
*e-mail: manabayeva@biocenter.kz

N3yuyenne u coxpaHeHue OHOJIOrMYecKoro pasHooOpaszus ¢uiopbl Ka3zaxcrana, a Takxke
pa3paboTka MEpONpUATHH 1O €ero OXpaHe MPEACTaBISIOT COOOW CTpAaTeTMYeCKd BaXKHBIE
roCyIapCTBEHHbIE 3a7aui. B paMKax KOMIUIEKCHOIO MCCIENOBAHUS LBETKOBBIX M BBICHIMX CIIOPOBBIX
pacTeHMi, MpOBEIEHHOrO Ha TeppuTropun MaHrucrayckoi, AKMOJIMHCKOM, ATbIpayCKOM,
Kocranaiickoii, Kaparanguackoii u Boctouno-Ka3axcranckoir oOmacteif, Obuia ocyIecTBiIeHa
MHBEHTapu3alMs U MpoBeACH ¢uiopucTHueckuil aHanmu3. Ha oOcHOBe mONEBBIX 3SKCHEAULUH,
JIUTEPATyPHBbIX UICTOYHUKOB U repOapHbIX KOJUIEKIIUNA COCTAaBIEHbl PETMOHAJIbHBIE KOHCIIEKTHI (DJI0PBI C
YKa3aHHEM TaKCOHOMUYECKUX, apEOJOrMYECKUX, HKOJIOTMYECKUX, MOMYJIAIUOHHO-TEHETUYECKUX
XapaKTEePUCTHK, KU3HEHHBIX (POpM, PUTOOXPAHHOTO CTaTyca, a TAK)KE XO3AUCTBEHHOW M PECYpCHOM
3HaYMMOCTU pacTeHuid. HambGosbliee BugoBoe pazHooOpasue 3apukcupoBaHo Bo ¢uiope Bocrouno-
Kazaxcranckoit oGmactu. YCcTaHOBJIEHO NOMUHHpOBaHUE ceMmeiicTB Asteraceae m Poaceae Bo Bcex
peruoHax, 3a HCKJIFOUYCHUEM 3alaHbIX 00JacTel, rae npeodianatoT npeacraurenu Chenopodiaceae.
[Ipoananu3upoBaHbl 3KOJIOIMYECKHE TPYIIbl PACTEHUN: cpeau Me30pUTOB auaupyer BocTouHo-
Kazaxcranckas o6macte (493 Buna), a no yuciy kcepo@utoB - Manrucrayckas oomnacts (305 BuoB).
Bocrouno-Ka3zaxcranckas, Kaparangunckas v AKMOJMHCKash O0JIaCTH BBIACJAIOTCS 110 YUCIY
XO34MCTBEHHO LEHHbIX BHJOB. llpoBeneHa mnudposuszanus repOapHbIX KOJJICKIMH M HHTErparus
JTaHHBIX B MexayHapoaHyto cuctemy GBIF. 3aperucrpupoBanbl opranuzanuu, B KOTOPBIX XPaHATCS
repbapuy, BKJIIOYas YHUBEPCUTETHI U OoTaHMYeckue caabl. PazpaboTaHa 3nekTpoHHast 6a3a JaHHBIX
herbarium.kz.

CdhopmupoBaHHas KOJJIEKIUs repOapHbIX 0o0pa3loB peruoHanbHOM (uopsl Kazaxcrana Obuia
UCIOJIb30BaHA I MOJEKyJsipHO-reHeTHueckux  uccienoanuid. JIHK-OapkonupoBanue ¢
NPUMEHEHHEM YHUBEPCAJIbHBIX MapKepOB TIO3BOJIMJIO IPOBECTH OBICTPYIO U  HAJAEKHYIO
UICHTU(QUKAIUIO BUIOB. Pe3ynbTaThl aHamu3a MpPENOCTABISAIOT IIEHHbIE JaHHbIE HE TOJIBKO O
IeHETUYECKOM Pa3HO00pa3nuu, HO U 00 HBOTIOIMOHHBIX B3aUMOOTHOILIEHHUIX MEX/Ty BUaMU B IIpe/Ienax
OJIHOTO ceMeicTBa. Pe3ynbpTaThl MOJHOTEHOMHOTO CEKBEHHpOBaHUS 50 XJIOPOIUIACTHBIX T'€HOMOB
BHJIOB, BKJIIOYas JHAEMUYHBIX BHUJOB, IO3BOJWIN IPOBECTH CPAaBHUTEIIBHBIN aHAN3, YTOUHUTH
(GuIOreHeTUYEeCKe CBSA3U U TOJYYUTh HOBBIE JTAaHHBIE IS OIIEHKHM T€HETHYECKOro pPa3HooOpasus
¢nopsr Kazaxcrana.

W3nanel 1mectb MoHOrpaduil 1Mo pervoHanbHOW (rope aJIMUHUCTPATUBHBIX 0OJacTei
Kazaxcrana. MoHorpaguu yuyuThIBalOT YKOJIOr0-OMOIOTHYECKHE OCOOCHHOCTH PACTEHUM U UX apealibl
pacnpoctpanenus. [IpeacraBnensl B opMe KOHCIIEKTOB BBICIIMX COCYJIUCTBIX M CIIOPOBBIX pacTEHUH,
JUI KQKJOTO BUAA YKa3aHbl JAaTUHCKOE, PYCCKOE M Ka3axCKOe Ha3BaHUs B COOTBETCTBHM C Oazamu
International Plant Names Index (IPNI) u Plants of the World Online (POWO). Ha ocHoBe moseBbix
cOOpOB, NUTEPATYpPHBIX JaHHBIX W TepOapHBIX KOJUIEKIUI YCTaHOBJIEHBl BHJIOBBIE COCTAaBHI,
oxBarbiBarome ot 770 mo 1500 BumoB pacteHuit B Kaxjaou oOmactu. PacmpoctpaneHue BHIIOB
ONMHUCBHIBATIOCH ¢ Yyuy€ToM (uopuctuyeckoro pailonupoBanust Kazaxcrana. IIpencraBineHsl Takke
pesynbratel JIHK-OapkonupoBanus, moinydeHbl reHETUYECKHE JaHHbIe 1Mo TpéM mapkepam misg 1000
BUJIOB, YTO CIIOCOOCTBYET TOYHOM MICHTU(UKAIIUHN U COXPAHEHUIO OMOPa3HOOOpa3Hsl.
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OIIEHKA TEHOTOKCHYECKOTI'O JJEMCTBUS ATEHTOB PA3JIMYHOM
MPUPOJIBI HA MOJEJIH IIOJOBOM MYIIIKHA DROSOPHILA MELANOGASTER

Mute H.B.*, Amupranuesa A.C., bermanosa M.O., Tone6aesa A./l.

Huemumym eenemuxu u ¢pusuonoeuu KH MHBO PK, 2. Aimamsi, Pecnyonuxa Kazaxcman
*e-mail: nata-mit@yandex.ru

AHTpoOMOTreHHast 1eATeIbHOCTh 000CTpHIIa SKOJIOTHYECKHE MPOOJIEMbl BO MHOTHX CTpaHax MUpa,
IpUBEAs K 3HAUUTEIBHOMY 3arps3HEHHUIO BO3/yXa, IIOYBBI, IOBEPXHOCTHBIX M IOA3EMHBIX BOJ.
Pa3znnunble THNBI 3arpA3HUTENEH, TaKMe KaK MECTULM[BI, TSHKEJIble METalIbl, XMMUUYECKUE arcHTHI,
AKKyMYJIUPYIOTCSI B TKaHSX )KMBBIX OPraHU3MOB U YEJI0BEKA, U 0Ka3bIBAIOT TEHOTOKCHUUYECKOE JCHCTBHE,
HaHOCS yIIepO 310pPOBBIO.

JUis OLEHKH TE€HOTOKCHYECKUX 3(P(PEKTOB MPUMEHSIOTCS pa3Hbleé MOJCIbHBIE TECT-CUCTEMBI.
Onnoit ux Hambosee HaneKHBIX M 3()(EKTUBHBIX MoOJeNel siBisieTcs IuiofoBas myiuka Drosophila
melanogaster. /laHHbIi MOJENBHBIA OOBEKT MMEET LEIbIH Psijl MPEUMYILECTB: MPOCTOTA pa3BEICHHUS,
y100cTBO paboThl, ObICTPOTA MOJIYUYEHUS PE3YyJIbTATOB, OOJIBLIOE Pa3HOOOPAa3He TECTEPHBIX JMHUHM U
BO3MOYKHOCTh OILIGHUTH pa3inuHble 3PQGEeKThl (MyTareHHBIA, TEPAaTOTCHHBINA, KaHIEporeHHbIN). [Ipu
IIPOBE/ICHUH SKCIEPUMEHTA UMEETCS BO3MOXKHOCTb JJ00ABIISATH UCCIIEyEeMbIE ar€HThl HEMOCPEICTBEHHO
B MUTATEJIbHYIO CPELy U IPOBECTU IMOJHBIA LUK pa3BUTHs HA NMUTATEIbHOU cpeie ¢ Jo0aBKaMmu, B
JabHEHMIIEM OLIeHMBATh HexenaTeabHble 3(h(EeKThl Ha YpOBHE LIEI0ro opraHu3ma. Beicokas creneHb
TOMOJIOTMH T€HOB TO3BOJISIET SKCTPAIIOIUPOBATh PE3yJbTAThl HA IPYTUX SYKapHUOT, B TOM YMCJIE U Ha
4eJloBeKa.

Opuum U3 Haubosee pacIPOCTPAHEHHBIX TECTOB, IPOBOJUMBIX Ha JApo30Quiie, SBISETCS TECT Ha
MHIYKIWIO PELECCUBHBIX JIETAIBHBIX MyTaluii B X-xpomocome. /[[is 3TOM Lenu HCIONb3YHOT
pa3IuyYHbIe TECTEPHbIE JTUHUH, MO3BOJIIONINE CKPUHUPOBATh JIETAIM KaK BO BTOPOM, Tak U B IIEPBOM
ITOKOJIEHUSX, YTO 3HAUYUTENIBHO YNPOIIAET IKCIEPUMEHT U B PSAJIE CIy4aeB JacT BO3MOXHOCTb OLIEHUTh
MyTareHHbId 3P QeKT yxe B nepBoM mnokojeHuH. CyliecTBYIOT OallaHCEepHbIE JIMHUU, MO3BOJIAIOIINE
YUUTBIBaTh ayTOCOMHBIE JieTajbHble MyTauuu. HecmoTps Ha Oojee ATUTENbHBIA aHANM3,
MPEUMYIIECTBOM JIaHHOTO METOJIa SIBJISIETCSI BO3MOKHOCTh OJJHOBPEMEHHOI'O aHaJIM3a BCEX ayTOCOM
Apo3o¢uisl. MyTareHHy0 Npupoay pa3IMYHbIX ar€HTOB MOYKHO BBISIBUTh TAKXKe IPU MOMOIIN METOJIOB
y4€Ta JOMUHAHTHBIX JIETAIbHBIX MyTallui y 1pO30(UIIBL.

B skcnepuMeHTax MO OIEHKE T'€HOTOKCMYHOCTH C HCIOJIb30BAaHHUEM MOJEIBHON CUCTEMBI
Drosophila melanogaster aBropamMu ObLIM M3y4YeHBI T€HOTOKCHUYECKHE dPQPEKTHI areHTOB pa3IHYHON
IPUPOJBI: MPOOBI BOABI M TOYBBI M3 3KOJOIMYECKM HEOIAronpHUATHBIX PErHMOHOB, 3arps3HEHHBIE
TSOKEJNBIMU METaJUIaMU, MPOAYKTaMM pachajia NEeCTHIMJIOB; OMOJIOrMYeCKd aKTHBHBIE BEIIECTBA U
n006aBky; (papMakojIoruyeckre mpenapaTsl U M3AETUs MEAULMHCKOrO Ha3HaueHus, U ap. B Hammx
UCCIIeIOBaHUAX HanboJiee 3aMETHBIM MyTareHHbIN 3¢ ¢dekT HaOmoAancs MpHU HCIOIb30BaHUHM MPoO
BOABl U IIOYUBBI, 3arPA3HEHHBIX XJIOPOPTaHMYECKMMH IMECTHULMAAMHU M NPOAYKTaMM UX pacnajga. B
JAHHOM cJy4ae BCE€ HMCCIEOBaHHbIE MpPOObI BBI3BIBAIM MyTareHHbIH 3(QexT ot crmaboro 1o
YMEPEHHOTO, YTO BBIPAXaJlOCh B MHAYKIMU JIETAJbHBIX MyTalMid B X-XpOMOCOME U ayTocoMax.
[IpakTHyeckn BO BCEX SKCIEPUMEHTAX MOBBIIMIATACH YACTOTa MOP(OIOTMUECKUX MU3MEHEHUH uMmaro.
Yame Bcero HaOmoonaad pa3ivyHble H3MEHEHHs MOp(OJIOTUHM KpbLla, BTOPBIMH IO YacTOTe
BCTPEYaEeMOCTH ObUIM U3MEHEHUs TepruToB. Kak mpaBuio, 3Tu U3MeHEHUs ObUTH HeHACJIelyeMbIMU, TO
ectb Mopdozamu. OnHAakO B OJAHOM U3 BAPUAHTOB OKCIIEpUMEHTa Oblla BBISBICHA MyTallus,
M3MEHSIOIIas YUCiI0 (aceToK Ii1a3, MMEBINask CTOMKOe Hacle10BaHUEe B Py MOKOJICHUH.

Takum oOpa3zoM, UCTIOIB30BaHKUE APO30(IIIBI B Ka4€CTBE MOJICITLHOTO 00BEKTA HE TEPSIET CBOSH
aKTYaJbHOCTH B YCJIOBHUSX YCHJICHHSI aHTPOIIOTEHHOTO 3arpsizHeHus1 Onocdepsl, HOCKOJIbKY MO3BOJISET
IIPOBECTU KOMIUICKCHBIN aHAJIN3 HECKOJIBKUX ITOKA3aTENICH, OLICHUTD BIUSHUE TOBPEKAAIONIETO areHTa
Ha YPOBHE LIEJIOCTHOTO OPraHM3Ma U IKCTPANIOIIMPOBATH PE3YJIBTAThI HA APYTUX SYKAPHOT.
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OIEHKA YPOBHS OKCITPECCHU T'EHOB CTPECCOPHBIX BEJIKOB B
NHANKATOPHBIX PACTEHUAX KAK HHCTPYMEHT B
IKOTOKCUKOJIOI'NMYECKHUX NCCJIEJOBAHUAX

Hypamues C.K.*, YUepenqunuenko O.I'., [Tumoruna A.JI., A3zuzbekona J1.0.

Huemumym eenemuxu u puszuonocuuy KH MHBO PK, 2. Aimamwi, Pecnyonuxa Kazaxcman
*e-mail: nur-kenzhe@mail.ru

K mHacrosmemy BpeMeHH, Korga TIJjo0albHbIE HW3MEHEHHs KIMMara MPOUCXOAAT CTOJb
CTPEMUTENBHO, YTO MHOTHE OHOJOrHYecKue BUAbl U (GOpPMUPYEMbIE UMH SKOCHUCTEMBI HE YCIIEBAIOT
MPUCIIOCOOUTHCSI K HOBBIM YCJIOBHSIM, BO3PAacTaeT aKTYaJIbHOCTb HCCIECIOBAHUMN, MOCBSIECHHBIX
COXPAaHEHUIO U YCTOMYMBOMY HCIIOJIb30BAHUIO PACTUTEIBHBIX pecypcoB pernoHoB Kazaxcrana B
YCJIOBUSX U3MEHSIOIIETOCS KJIMMAaTa.

B pamkxax HayuyHO-TexHWYeckoi mporpammbr: BR21882180 «Pa3paboTka mporpaMMel
COXPaHEHHUS U Pa3BUTHUSL PECYpCHOI 0a3bl MEPCIEKTUBHBIX JJIS MEAULIUHBI U BETEPUHAPUU PACTEHUUN
Kazaxcrana B ycioBusx wu3MeHstomerocs kimmara» (2023-2025 rr.), pa3pabOTYMKOM KOTOPOW
apigercs MHCTUTYT reHeTMKH #  (U3HOJIOTHH, OOTaHWYECKHUE MCCIEIOBAHUS BBINOIHSIUCH
COUCTIOTHHTENAMHU U3 MIHCTUTYTa O0TaHUKHU U (PUTOMHTPOTYKIIHH.

OOBeKThl HCCNeAOBaHUN — MPUPOIHBIC TOMYJSIUUA MEePCreKTUBHBIX pacTeHuil Kazaxcrana us
cemeiict Asteraceae Bercht. & J.Presl, Crassulaceae DC., Nitrariaceae Lindl., Orobanchaceae Vent.,
Polygonaceae Juss., 3Ha4uMBbIX 151 hapMalliy U BETEPUHAPHH B YCIOBHUSAX H3MEHSIOMIETOCS KIIMMaTa.

MeTtoapl HcCiIeIOBaHUI: KIIACCHYECKHE W COBpPEMEHHbIE (propucTHdeckue, re000TaHHIECKue,

pecypcoBendeckue, kKaprorpadudeckue.

Ienb nccrnenoBaHMii: OlleHKa PeCypcHOro MOTEHIMala U KapTorpadupoBaHHe MOTEHIIUATBHBIX
MECT 3aroTOBOK IEPCHEKTUBHBIX Ui MEIWLMHBI U BETEPUHAPUHM BUIOB PAaCTEHUIl Ha TEPPUTOPUU
CesepHoro I[Ipuapanss, Llentpansnoro, CeBepnoro, FOxHoro u FOro-Bocrounoro Ka3zaxcrana.

Ha ocHOBaHMM CKpUHHMHIA BHJIOBOTO COCTaBa, PacHpOCTPaHEHUs, SKOJIOTMH, PECYPCHOTO H
MHTPOAYKIIMOHHOTIO MOTEHIIMAJIA JIEKAPCTBEHHBIX pacTeHnid Ka3axcraHa paccMaTpuBaeMbIX CEMENCTB
onpezeneHsl pervoHbl KaszaxcraHa, B KOTOPBIX IIPOM3PACTAlOT OTOOpaHHBIE AJisi YIIIyOJIE€HHOIO
usyuyenus 16 neneBbix BuoB pacrenuii: Hylotelephium telephium (L.) H. Ohba; Cistanche salsa (G. A.
Mey.) G. Beck u Bumst pogos: Artemisia L., Rhodiola L., Rheum L., Nitraria L. Ananu3 ¢poHI0BBIX
U JINTEPAaTYpPHBIX JAQHHBIX IO PACHPOCTPAHEHUIO IENIEBBIX BUAOB PACTEHUM MO (PIOPUCTUYECKUM
pailoHaM M aIMUHUCTPATUBHBIM 00JIACTSIM B Ipe/enax BbIOpaHHBIX PETMOHOB MO3BOJIMI pa3padboTaTh
MapuipyThl OOTaHMYECKUX HKCHEIUINM, OXBAThIBAIOIIMX OCHOBHBbIE MECTa MPOM3PACTAHUS IIETEBBIX
BHJIOB PAaCTEHUM.

B pesynbTare 3KCHEIMINOHHBIX UCCIIEOBAHUN BBISBIEHBI U OXapaKTEPU30BaHbl 89 MIPUPOIHBIX
SKOMOIYJISIIIUN 1[EEeBBIX BUJIOB PACTEHHUI HAa TEPPUTOPUU U3ydaeMbIX perioHOB. CoOpaHbl U IiepejaHbl
00pasibl paCTUTEIBHOTO ChIPbS LEJIEBBIX BUI0OB AJISi aHATOMO-MOP(OIOrHYeCcKHX, GUTOXUMUYECKUX U
MOJIEKYJISIPHO-TEHETUUECKUX UccienoBaHnii. OmpeneneHsl 3amacbl CbIpbsi y 6 BHIOB IOJIBIHH,
oOpa3yroumx npomsicioBble 3apociu (Artemisia aralensis Krasch., A. austriaca Jacq., A. arenaria DC.,
A. lerchiana Weber ex Stechm., A. semiarida (Krasch. & Lavrenko) Filatova, A. scoparia Waldst. &
Kit.), 2-x BugoB pesens (Rheum tataricum L.f., Rh. cordatum Losinsk.) u Nitraria schoberi L.,
OTJIMYAIOIIENCS OT APYTrUX UENEBbIX BUAOB 3HAUUTEIbHBIM PECYpCHBIM IOTEHIMAIOM U 0Oojee
MPUCTIOCOOTICHHOM K CYIIIECTBOBAHMIO B apUAHBIX U 3acOJIeHHBIX pernoHax Kazaxcrana. [[ns neneBbix
BUJIOB CO3JaHbl KapTorpaduueckue MoOJeNu C YKa3aHHeM MECTOHAXOXKJICHUI BBISBIECHHBIX
HKOMONYJISIIMNA U TOTEHIIMATBHBIX MECT 3ar0OTOBOK Ha 00CII€IOBAHHON TEPPUTOPHH.
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ONTUMM3ALUSA YPPEKTUBHOCTHA ®UTOPEMEIUAIIMA U YCTOMUYUBOCTH
BUO2SHEPITETUHYECKOI'O PACTEHUS MISCANTHUS SINENSIS K METABOJIUTY
441J1E 1 HOHOM Ni C IOMOILIIbIO BUOYAPA

Hypxanoa A.A.'*, Mamuposa A.A.2, Hypmaram6erosa A.!, )Kymamena XK.

L Unemumym 6uonozuu u 6uomexnonoauu pacmenuii KH MHBO PK,
2. Anmamul, Pecnybauxa Kazaxcman,
2Kaszaxckuil HayuoHanbuwlil yHuéepcumem umenu aib-dapabu,
2. Anmamui, Pecnyoauxa Kazaxcman
*e-mail: gen_asil@mail.ru

W3yyenne ¢QyHAaMEHTAIbHBIX OCHOB aJaNnTallid pPACTEHUH K KCEHOOMOTHKAaM, a Takxke
HCCIIEIOBAaHNE MEXAHU3MOB MOJIEPKaHNUS CTAOMIBHOCTH IOYB U IyTEH UX peadWInTaluM SBISETCS
BaKHelmIel 3amadeit mnpu  paspaborke  purtorexHonoruu. [loBbimenue 3G (HEKTUBHOCTH
¢dbuTopeMenManKs SBIISACTCS CTPATETMYSCKH BaXXHBIM JTAlOM UCCIeIOBaHWA. JJIg yIrydmeHus
MPOU3BOJICTBA OMOMAacchl M TOBBIMICHHUS S()(PEKTUBHOCTH TEXHOJIOTUM OYHCTKH M aJalTUBHOCTH
pacteHuii 6uouap, pacCMaTpUBAIOT KaK ABIAETCS d(PGEKTUBHBINA HHCTPYMEHT B OMO/(pUTOpeMeananum
OpPraHUYECKUX U HEOPTaHUMUECKUX 3arps3HUTEIICH.

Uccnenosano BiusHue 1% xommepueckoro ououapa AgmMeco, nojyueHHbIX U3 0CaJKa CTOUHBIX
BOJ, COOpPaHHOTO Ha MYHHUIMIAIBHBIX OYHCTHBIX coopyxeHusx B KapnoBeix Bapax, Yemickas
Pecny6iinka B yCIIOBHSIX MOHO3ArpsI3HEHHUS M CO-3arpsi3HeHus ouB Metabosutom 4.4/1J1E u nonom Ni
Ha (QU3NOIIOTUYECKUE, OMOXUMHUYECKHEe U (PUTOpEeMETUAIlMOHHBIE MOKA3aTelu OHOIHEPreTHUECKOTro
pacrenust Miscanthus sinensis Anderss.

Pe3ynbrarhl moka3anu, 4TO B YCJIOBHSIX B YCJIOBHMSIX COBMECTHOTO M MOHO3Arpsi3HEHUS IOYBBI
nonoMm Ni wu wmerabomurom 4.4JJIE BHecenue Owodapa TOBBINIACT OWOMACCY, AKTHBHOCTH
aMUHOKHCIIOTHI TPOJIUHA U 00111ero 0enka, BCIOMOraTelIbHbIX MUTMEHTOB (XJI0po(uiia 6) U CHUKAET
crenenb antuokcuaantHon 3anmtel (COJl, KAT, AIIO, I'P) B nmuctesix M. Sinensis, 4to mokaspiBaet
CMSITYEHHE aJanTalldd pPAacTEHUs K XMMHYECKUM CTpPECCaM, YTO CBUAETENIBCTBYET O MOBBIIICHUU
(bu3roNornuecKoi agantuBHOCTH M. SINENSIS K 3arps3HUTEISIM CPEJIBL.

HccnenoBanme moATBEpAMIIO, 4YTO JAoOaBieHue Ouovapa mOBBIAeT 3PPEKTUBHOCTD
¢uTopeMearanui B MoYBE. buouap 3HAUMTEIBLHO CHMKAET MOTJIOUICHHE 3JEMEHTOB M3 IOYBHI B
YCIIOBHUSIX MOHO3arpsi3sHeHust o4YBbl HOHOM Ni M3 MOYBBI U MEpeMEIIeHNe UX U3 KOpHel B mobern M.
sinensis, T.e. ycuiuBaeT GUTOCTAOMITM3YIOIHMIA TOTEHIMAT B OTHOIICHHH MeTaju1a. [Ipu KOMIIEKCHOM
sarpsisaeHnd Ni+/IJIE mouBsl Onouap ycunuBaer copbuuto Meradonura JJIE u cHmkaeT copOuuro
noHoB Ni, 4To TOKa3bIBaeT 3aBUCUMOCTh cTabmim3anus HoHOB Ni OT mpupojbl Ouovapa U yciaoBHil
3arpsisHeHus. Tak, B ycinoBusx komOuHanuu Ni+JI/JIE Guouap cHmwkaer nornomienue Mmetadonuta J1J1E
pactenueM 10 44%, a B ycrnoBusx mMoHo3arpssHeHusi metaboiautom 4.4J1JIE va 60% OTHOCHUTENHHO
ombITa 6e3 Guouapa.

Amnanu3 6rodapa 1mocie BereTanroHHoro neproga M. Sinensis mokasan, 4ro 6uodyap copOupyer
nonbl Ni u Cr u3 moussl, necopoupyet norbl CU U ZN, pu 3TOM HE OKa3bIBACT HUKAKOTO BJIMSHUS HA
HOHBI PD B yCIOBHSIX MOHO3arpsi3HEHUSI METAIIOM. B yCIOBHSIX KOMIUIEKCHOTO 3arpsi3HEHUS CPEIIbI
BBISIBJICHO CEJIEKTHBHAs COPOIIMOHHAs aKTMBHOCTH OMoYapa: ycuieHue cop6oruu meradonurta IJIE u
cHwKkeHre copOrn noHoB Ni. AHanM3 MOKa3bIBaeT, uTo, cTabmin3anus HoHOB Ni 3aBUCHT HE TOJIBKO
OT TIPUPOBI OHMoUapa, HO TaKXkKe OT YCIOoBUM 3arpsi3HeHHs. CiocoOHOCTh aecopbuuu nonoB CU u Zn
OMoYapoM IpeoIaraeT 0 BO3MOKHOCTH MCIIOJIb30BaHMS X B YCIOBUAX nedumurta noHoB CU u ZNn B
CEJIbCKOXO3SIMCTBEHHBIX 3eMIlsiX. [lomydyeHHble JaHHbIE BaXXHbl JJII TOHMUMaHUS MEXaHU3MOB
buTOpeMeIMAINK C HCTIOIBb30BaHUEM OHO3HEpreTHIecKoro pacteHus M. Sinensis.

Hannoe uccnedosanue gunancupyemcs Komumemom nayku Munucmepcmea HayKu u 8vicuie2o
obpaszosanust Pecnyonruxu Kasaxcman (epanm Ne AP19679273).
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BUOJIOI'HYECKASA AKTUBHOCTDB O XNHAIIEN U BECCMEPTHUKA KAK
INPUPOJHBIX TEHOITPOTEKTOPOB

Omnan6ex JI.*, Onan6exk /1., Jlopunckas A.B., Komymb6aera C.K.
Kaszaxckuu nayuonanvuolil ynueepcumem umenu anv-Dapaodu, 2. Armamei, Kazaxcman
*e-mail: lauraonalbek@gmail.com

B ycnoBusix HapacTaromiero aHTPOIOI€HHOIO JAaBJIEHUS U 3arps3HEHUs] OKpY’KaloUled cpelibl
BO3pacTaeT MOTPEOHOCTh B CPEACTBAX, CIIOCOOHBIX 3aIIMIIATh HACIEICTBEHHBIM MaTepHai KHUBBIX
OpPraHU3MOB OT IOBPEKIAIOUIET0 JEHCTBUS MyTareHoB. OJHMM M3 aKTyaJbHBIX HaIpaBJICHUN
COBPEMEHHOM TEHETMKM CTAaHOBUTCA M3Y4YEHHE IPHUPOJHBIX COEAMHEHUH C MOTEHIHATIbHON
CIIOCOOHOCTBIO CHMKATh N'€HOTOKCHUYECKOE BO3/elicTBUE BHEIIHEH cpezbl. B mpencraBienHoil pabore
paccMmarpuBaeTcs 3allUTHBIH A PEKT CIMPTOBBIX HACTOEB dXMHALEH ImypiypHoii (Echinacea purpurea
L.) u 6eccmeprauka necyanoro (Helichrysum arenarium L.) — npencraButeneii cemeiictBa ACTpoBbIe,
KOTOpbIE€ TPAJUIMOHHO IPUMEHSIOTCS B HApOJHOW M HAyYHOH MEAMLUHE KaK HCTOYHUKHU
AHTUOKCHUIAHTHBIX ¥ IPOTUBOBOCHAIUTENbHBIX KOMIIOHEHTOB.

[MpoBenéHubie IN VIVO 3KCIEPUMEHTHI C HCHOJIB30BAaHMEM MOJICIN JIA0OPATOPHBIX MBIIICH
muann  Balb/c w myrarena merwnmerancynbponata (MMC) mNO3BONMIM  OLCHHUTH  BIIUSIHUC
pacTUTENIbHBIX HAaCTOEB Ha YpOBEHb MHAYLMpOBaHHBIX HoBpexaeHui JIHK B kieTkax pazmuuHbIX
OpPraHoB — OT KOCTHOTO MO3ra J0 Me4YeHH U Hodyek. JlJi KOJIMYEeCTBEHHOI'O aHajau3a MOBPEXIECHUI
HCIIOJIB30BAIM IIeJIOYHOM BapuaHT Metoja JIHK-koMeT, MO3BOJIAIOMIETO BBIABIATH PA3PBIBBI LIETIEH
JHK. [Ins wm3ydeHus BUAMMBIX CTPYKTYPHBIX M3MEHEHHMH B XPOMOCOMax KJIETOK KOCTHOIO MO3ra
MBbILIEH HCMONb30BaIM MeTadasHblii MeToll aHanu3a. [lonmydeHHble pe3yibTaThl  yOEAMTENbHO
IPOAEMOHCTPUPOBAIM, YTO MPU Pa3JIEIbHOM BO3JCHCTBUU CHUPTOBBIE HACTOM HCCIIEAYEMBIX
pacTeHui He MPOSBIIAIOT TeHOTOKCUYECKOT0 IeUCcTBUS. B TO e BpeMs ux coBmecTHoe BBeqeHne ¢ MMC
MBIIIIAM IIPUBEJIO K 3HAYUTEIBbHOMY CHIDKEHHIO ypoBHs JHK-nmoBpexnaeHnid, 4ro ykas3blBaeT Ha
BBIPAKEHHBIN T€HONIPOTEKTOPHBIN NMOoTeHIHan bAB naHHBIX BUAOB pacTeHUI. DKCTpPAaKT dXMHALEU B
koHneHTpauuu 0,02% obecrieunn Hanbosee BBICOKYIO CTENEHb 3alllUThl T'€HOMA, CHUXas HMHIEKC
noBpexaeHuni 6onee yveM Ha 50% 10 cpaBHEHHIO ¢ KOHTPOJIEM, MOIYYaBIIMM TOJIBKO MyTareH. DTOT
addext HabOMIOMATM CTAOMWIBHO BO BCEX MCCIENYEMBIX OpraHax, OCOOCHHO B TEYEHH M TOYKaX.
BBenenue HacTOsl MEHbIIEH KOHIIEHTPALUU TaKKEe CIIOCOOCTBOBAIO CHM)KEHUIO MOBPEXKICHUH, HO B
MeHblIEH creneHu. beccMepTHUK NecyaHblil TakKe NPOSBUI aHTHUMYTareéHHYH aKTUBHOCTb, OJIHAKO
ero (G QpexTUBHOCTh 3aBHCENIa OT KOHIEHTPAI[UU U OblLIa MEHEEe BBIPAXKEHHOM, OCOOCHHO B JIETOYHOU
TkaHu. lluToreHernueckuii aHaau3 TmOKa3ajd, 4YTO COBMECTHOE BBEICHHE HACTOEB H3y4aeMbIX
pacternii ¢ MMC CcHWKaeT 4YacTOTy XPOMOCOMHBIX  HapyUIEHMH, MOATBEpXKIas  MX
TeHONPOTEKTOpHbIe cBoiicTBa. Hambosnee BblpaxkeHHbIH 3((eKT oTMeYeH Yy »JXUHAIeH MpH
konuenrpanuu 0,02%: yacrora abeppaHTHBIX KJIETOK cHu3miIach 10 2,90+£0,35% (p<0,001), a oGrmiee
quCIIo abepparuii - mo 3,10 wma 100  wmeradas. 3to
COIIPOBOXAAJIOCH CHIJKEHHEM YPOBHS XPOMOCOMHBIX MyTallMii KaKk XpPOMOCOMHOIO, TaK H
XPOMAaTUJHOTO THUMNOB. BeposTHO, BBIpaXEHHbIM 3amUTHBIN 3(dekT sXuHanen o00yCIOBICH
AHTHOKCHJIAaHTHOW aKTUBHOCTBIO €€ OMOJOrMYeCKH aKTUBHBIX COEIMHEHUN — IIMKOPUEBOM KHCIIOTHI,
aJIKAaMHHOB U ()JIaBOHOMJIOB, CIIOCOOHBIX HEHTpanu3oBaTh CBOOOJHBIE PAIUKAIIBl U CHUXKATh YPOBEHb
nospexaennii JIHK. beccmepTHHK npoaeMOHCTpUpoBal 6oiee yMEpEeHHBIH W MeHee CTaOMIIbHBII
apdexr: mpu 0,02% wyacrora abeppammii cocraBuna 3,20+0,36% (p<0,001), a mpu 0,001% —
4,12+0,48% (p<0,05). Takoe paznuyuue MOXKET OBITh CBA3aHO C OTIIMYUSAMHU B XUMHUYECKOM COCTaBE:
¢db1aBoHOUABI U TepHEeHOMJbl OeccMepTHUKAa 00JajaloT aHTUOKCHAAHTHBIMH CBOWCTBaMH, HO,
BEPOSITHO, B MEHBIIEH CTENEeHU y4acTBYIOT B peryisuuu mexanuzmoB penapauuu JIHK. O6a Buga
pacTeHuil JIEMOHCTPUPYIOT CIOCOOHOCTh CHIDKaTh reHoTokcuueckue s¢p¢pexktst MMC, omHako
HauOojee BBIPAKEHHBIN 3alUTHBIA 3(G(GEKT MNPOSIBUII SKCTPAKT HXMHALIEW IO CPaBHEHHUIO C
6eccMepTHUKOM. TakuM 00pa3oM, MPOBEIEHHOE HCCIIEJOBAHHE IEMOHCTPUPYET MNEPCIEKTUBHOCTh
UCMOJIb30BaHUS (PUTONMpPENapaTOB HAa OCHOBE 3XHMHALEM M OECCMEPTHHUKA B LENAX NPO(UIAKTHKH
MyTareHes3a. [loinydeHHble pe3ynbTaThl OTKPHIBAIOT BO3MOXHOCTH Ui JAJIBHEHWIINX MCCIEN0BAaHUMN
[0 YTOYHEHHIO MEXaHU3MOB JIEHCTBUS OMOJIOTMYECKH aKTUBHBIX KOMIIOHEHTOB M3YYEHHBIX PaCTeHUN
U pa3pabOTKH Ha UX OCHOBE HOBBIX CPEICTB JJIS 3aLUThl T€HETHYECKOro ammapara OT BO3ACHCTBUS
BpEIHBIX (haKTOPOB CPEIIBL.
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ECOLOGICAL GENETICS OF THE THYROID HORMONE PATHWAYS IN
INDIGENOUS POPULATIONS OF SIBERIA

Pokhilyuk N.V.*, Malyarchuk B.A., Litvinov A.N., Denisova G.A.

Institute of Biological Problems of the North, Far-Eastern Branch of Russian Academy of
Sciences, Magadan, 685000, Russia
*e-mail: natalis2686@mail.ru

Thyroid hormones have been demonstrated to play pivotal roles in the regulation of numerous
physiological and behavioral traits, including metabolism, ion homeostasis, basal activity, and longevity.
Consequently, thyroid hormones can exert a significant influence on adaptation to external
environments, including cold climate. In the process of adaptation to cold, genes belonging to the thyroid
hormone signaling pathways that regulate thermogenesis, energy expenditure, and metabolic
rearrangements are implicated. One such gene is the THRB, which encodes the nuclear receptor TRp.
This receptor is required to interact with the thyroid hormone triiodothyronine (T3). In turn, an elevated
activity of type 2 iodothyronine deiodinase DIO2 is required to increase T3 production. The activity of
thermogenin UCPL1 is influenced by the concentration of TRB-T3 complexes, which serve to uncouple
oxidative phosphorylation in mitochondria, thereby enhancing heat production. Consequently, thyroid
hormone receptors have been demonstrated to play a significant role in adaptive thermogenesis.

In the present study, we conducted a comprehensive analysis of the THRB gene polymorphism in
Siberian indigenous populations, with the objective of identifying potential associations between
polymorphism variants and adaptation to cold. The analysis of exon and adjacent noncoding regions of
the THRB gene revealed a single nucleotide substitution in the protein-coding region (synonymous
substitution in the locus rs3752874). All other nucleotide substitutions were detected primarily in 3'-
untranslated regions and introns. Analysis of the THRB haplotype distribution revealed two Koryak-
specific haplotypes characterized by the rs762175401-A substitution. The results of population screening
demonstrated that this substitution is prevalent among the Koryaks (13.8%) and Siberian Eskimo (25%).
However, in other global populations, the frequency of the rs762175401-A substitution does not exceed
0.05% (in Japanese and Koreans) or it has even lower values (less than 0.02%). The analysis of the
nucleotide sequence of the THRB gene indicates that the rs762175401 locus is located in the 3'-
untranslated region in close proximity to the terminating codon. It is plausible that this substitution may
have led to alterations in translation termination efficiency. We suggest that in the case of enhanced
termination efficiency, this mutation may contribute to an elevated rate of protein synthesis, thereby
resulting in an increase in the concentration of TRB-T3 complexes. The higher frequency of the
rs762175401-A variant in the Koryak and Eskimo populations, representing the oldest populations of
North-East Siberia, is assumed to be due to long-term adaptation of these populations to cold.

We assessed also the polymorphism of the rs225014 locus of the DIO2 gene in indigenous
populations of Siberia. It is suggested that this single nucleotide polymorphism is associated with
impaired peripheral T4 to T3 conversion, although this data is controversial. The results of our analysis
demonstrated that the frequency of the rs225014-C allele is significantly (p < 0.01) increased in the
North-East Siberian direction, with a higher prevalence observed among the Koryaks and Evens of the
North-East at 62% and 58%, respectively. In contrast, the frequency was 34.5% among the Buryats in
the South-East of Siberia. Further studies are necessary to expand the sample size of the indigenous
populations of Siberia and to analyze the associations with thyroid hormone levels. This will facilitate a
more profound comprehension of the interplay between the thyroid system and adaptive changes in the
genetics and physiology of indigenous Siberians.
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KAPHOJIOTUYECKHWI AHAJIN3 KOMAPOB POJIA AEDES PECITYBJIMKH
KA3AXCTAH

CubaraeBA.K.*123 Anekceesa C.C. 3, Annpeesa 10.B.3
L Espasuiickuii nayuonansmuviii yuueepcumem um. JI.H. ['ymunesa, 2. Acmana,
Pecnybnuxa Kazaxcman
2 Kazaxckuil azpomexuuyeckuti Hayuno-ucciedosamenvcxuil yuueepcumem um. C.Ceiighyrnuna,
2.Acmana, Pecnyonuxa Kazaxcman
SHayuonansuuiii uccnedosamenvcuti Tomckutl 2ocyoapcmeennbwiii ynusepcumem, Tomck,
Poccua.
*e-mail: anuarsib@mail.ru

[Tpoananu3upoBaHbl XpOMOCOMBI 4 BHAOB KOMapoB pojaa Aedes, coOpaHHBIE Ha TEPPUTOPUH
pecniyonuku Kazaxcran, mpuHaIjIeKamue K pa3HbBIM IOApoJaM W TpymmnaMm - Ae.vexans (noopoo
Aedimorphus), Ae.caspius (moapox Ochlerotatus rpymma caspius), Ae.cataphylla (moapox Ochlerotatus
epynna communis), Ae.subdiversus (mompox Ochlerotatus epynna rusticus). s anamusa
WCTOJIB30BAIMCh JINYMHKH KOMapoB 4r0 BO3pacra, COOpaHHBIE B Pa3HBIX PETHOHAX PECITyOIHMKH
Kazaxcran. Jummonaselii HaOOp MHUTOTHYECKHMX XPOMOCOM JIAaHHBIX BHUIOB COCTaBIseT 2N=6.
XpOoMOCOMBI MapKUPOBAIIUCH 110 JUTHHE, TI€ XpoMocoMma | — Camast KOpOTKasi, XpoMocoMa 2 — camast
JUITMHHAs, XpOMOCOMa 3 — CpeHss 10 JUTUHE.

Kapuonornyeckuii aHanu3 IpoOBOJUIICS MPH TIOMOIIH METOJIOB JIAKTOAIIETOOPCENHOBOI OKPACKU
JUISL BU3YaJIU3alluu, U3MEPEHUs IJTUH XPOMOCOM U paccyeTa EeHTPOMEPHOro uHaekca, C-okpalBaHus
— JUTSI BBISIBIICHHSI JIOKAIM3AIMid KOHCTUTYTUBHOTO XpOMaThuHa U (piyopeciieHTHO! 1N Situ rubpuan3anun
— JUIS yCTaHOBIIeHUsl KojudecTBa JokycoB 18S p/IHK u mect ux pacnosiokeHuss Ha XpomMocomax
KOMapoB pa3HbIX HOAPOJIOB poja Aedes, 4To MOKET SBJIATHCS BUAOCTICIU(PUIHBIM TPU3HAKOM.

B pesynbrare MeTo1a 1aKTOAIETOOPCEMHOBOTO OKPAIIMBAHUS XPOMOCOMBI KOMapOB OKPACHUITUCH
TOTaJBHO, YTO MO3BOJIIJIO TIPOBECTH MAKCUMAIIBHO TOYHBIE U3MEPEHUS JJTUH XPOMOCOM IIPH TTOMOIITH
mporpaMMbl Imagel u mpoBecTH pacyE€Thl OTHOCUTENBHBIX JUIMH U IIEHTPOMEPHOTO HHAEKCa XPOMOCOM.
JlymHBl XpoMocoM Ae.vexans paBHbI: xpoMocoma 1- 5.4+0.3 um; xpomocoma 2 — 9.01+0.3; xpomocoma
3 — 8.22+0.3. Jlnuubl xpomocom Ae.caspius paeubl: 6.26+£0.3 pm; 9.99+0.3 um u 9.03+£0.3 pm
coorBercTBeHHO. JlmnHBl XpoMocom Ae. cataphylla pasubr 6.5+0.3 um; 10.344+0.3 um u 9.7+0.3 pm.
XpOoMOCOMBI 2 ¥ 3 BHYTPH Ka)XIOT0 BUJa OYEHb OJM3KHU MO JUTHHE.

ITo cootBercTByIOMLIEH (hopmyrte, Levan, 1964, Obliu pacurTaHbl 3HaYEHUS! OTHOCUTEIBHBIX JUTMH
(Lr, %) u uenrpomepnoro unaekca (Jc,%) xpomocom. [yt xpomocom Ae. vexans 3nauenus Lr, %,
COOTBETCTBYIOIMUE XpomocomaM 1,2 u 3 paBubl 24,39 u 36, a 3Hauenus Jc,% pasusl 48, 50, 49. [{ns
xpomocom Ae.caspius 3nauenust Lr,% pasubi 25,39,35; 3nauenus Jc,% pasuei 48, 47, 47. J1nst XxpoMocoM
Ae. cataphylla snauenus Lr,% paBubr 24,38,36; 3unauenus Jc,% paBubl 48, 47, 47. Jlnsg XpoMocoMm
Ae.subdiversus 3nauenust Lr,% paBubl 24, 39, 36; 3Hauenus Jc,% paBHbl 48,45,47. 3HaueHuUs
OTHOCHUTEJIBHBIX JUIMH XPOMOCOM HaxoAsTcs B npeaenax ot 24% 1o 39%, a 1eHTpoOMepHOTro HHAEKca —
oT 45% 10 51%, 4TO COOTBETCTBYET MapaMeTpaM METALEHTPUUECKUX XPOMOCOM, HECMOTPS Ha TO, YTO
BTOpas XpoMOCOMa Ha MEePBBIN B3I MOXKET MMOKa3aThCs OJIM3KOM K CyOMeTaleHTpUUEeCKOi.

C-okpaimmBaHue TOKa3aJl0, YTO KOHCTUTYTHUBHBII T€TOPOXPOMATHH Y BCEX HM3yUYEHHBIX BHUIOB
JIOKaJIM30BaH B paifoHe neHTpoMepsl. DAPI okpamnBaHue BBISBUJIO HE3HAUUTEIBHBIE 1O pa3Mepy
OJIOKM reTepOXpOMAaTHHA B IIEHTPOMEPAX XPOMOCOM, YTO OTJIHYAET JAHHBIE BUBI OT HEKOTOPBIX IPYTHX
paHee N3yYeHHBIX BUIOB.

B pesynbrate FISH rubpuansanuu Obuio yctaHoBJIeHO, uto y Buaa Ae.cataphylla — nokyc 18S
pAHK pacnonoxer Ha xpomocome 1, 9TO MOATBEPKIAETCS UCCIeA0BaHNEM JToKayn3aiuu reHoB pPHK
y JAaHHOTO Bujaa ¢ teppuropun Poccun. Y BumoB Ae.vexans, Ae.caspius u Ae.subdiversus mokyc 18S
pAHK Obu1 BBIsSIBIIEH HA XpOMOCOME 2.

UccnenoBanue ¢unancupoBanoch KomureToM Haykm MuUHHCTEpCTBA HAayKH W BBICIIETO
obpasoBanus Pecniy6onuku Kazaxcran (rpant Ne AP19677373).
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XAPAKTEPUCTHUKA U AHAJIN3 TEHOMA ITIOTEHIHHUAJIBHO HOBOI'O BUJIA
AEROMONAS, U30JIMPOBAHHOI'O OT BOJIBHOI'O CUBUPCKOI'O OCETPA
(ACIPENSER BAERII)

CmekenoB 1.1?* Mamnkan A3 bakues C.1*, Yrerenosa K 12, bucenbaes A. 2

! Kagpeopa monexynapuoii 6uonozcuu u eenemuxu, paxyismem 6uono2uu u 61omexHoIo2uu,

Kazaxcxuii nayuonanvnvlii ynusepcumem umenu anb-Papabu, 2. Armamei, Pecnyonuxa Kasaxcman

2 Hayuno-uccnedoeamenvckutl uncmumym npobnem buono2uu u Guomexnonoauu, Kazaxcxuii

HAYUOHALHLLU YHUBepcumem umenu aib-Papadbu, e. Anmamel, Pecnybonuxa Kazaxcman

3 Anmamuncruii punuan Hayuonanvrozo yenmpa 6uomexnonozuii, Llenmpanvhas pegepenc-

nabopamopus, 2. Armamol, Pecnyonuxa Kazaxcman
4 3anaono-Kaszaxcmanckuii yuusepcumem umenu Maxambema Ymemucosa, 2. Ypanvck
Pecnybnuxa Kazaxcman
*e-mail: smekenovizat@gmail.com

Ka3zaxcraH akTHBHO pa3BUBACT aKBAKYJIbTypy OCETPOBBIX PBIO JUISI HMX COXpaHCHHUS U
BOCCTAHOBJICHHUS YMCIICHHOCTH, BKJIFOYAsl Pa3BeJCHUE B HCKYCCTBCHHBIX YCIOBUSIX. OHU MPEACTABIISIOT
Ba)XXKHBII B[ pbI0, KOTOPBI UMEET 3HAYUTEIIBHOE YKOHOMHUECKOE 3HAYCHUE KaK UCTOUYHUK KHUBOTHOTO
Oenka, BKJIrOYash UKPY M Msico. OJJHAKO aKBaKyJbTYPhl HY)KIAIOTCS B YCICIIHBIX MPOPHIAKTUISCKUX
Mepax U 3(Q(EeKTUBHBIX METOJAaX JICYCHHUsS ISl CHWDKCHUS PaACIpPOCTPAHEHHOCTH WHQPEKIIMOHHBIX
3a00JieBaHMM, BBI3BIBACMBIX pa3JIMYHBIMU OakTepusimu. Hawmbosee cepbe3HbIM OaKTepHATbHBIM
3200JICBAHUEM Y BBIPALIUBACMBIX OCETPOBBIX PBIO SIBISIOTCS MH(EKIIMU, BBI3BIBACMBIC YCTOHYUBBIMH K
aHTHOMOTHKaM Oaktepussmu Aeromonas u Pseudomonas. Buabr Aeromonas mnpu3HaHbI YCIOBHO-
MaTOrCHHBIMA MUKPOOPTaHU3MaMH, IIUPOKO PACIPOCTPAHEHHBIMU B BOJHBIX HCTOYHHKAX, HEKOTOPHIE
U3 HUX CBS3aHbI C OOJIC3HSAMHU PbIO U YeIOBeKa.

B nameii padore mbl uneHTHGULIEpOBANK H30aaT Aeromonas AB00S u3 6osbHOro cMOUpPCKOro
océrpa (Acipenser baerii). DtoT um3onsar Ob1 waeHTuduimpoBan kak A. hydrophila Ha ocHoBe
nocienoBarenbHocTel reHoB 16S pPHK u gyrB. Onnako HOBBIN mTaMM HE POIYLIUPOBAT WHAON H
OBUT OTPUIATELHBIM 110 OPHUTHHICKAPOOKCHIIa3e U pa3anyusM B hepMeHTarmu 0-KCHUII03bI, KOTOPBIC
OTJIMYAIOT €ro OT THIHYHEIX mTamMmoB A. hydrophila. B macrosimem ucciiefoBaHHH 3TOT IITaMM OBLT
MOJIBEPTHYT TOJHOIC€HOMHOMY CeKBeHHpoBaHHio ¢ Texnomorueit Oxford Nanopore Sequencing u
cpaBHeH ¢ reHoMamu Tumnosoro mramma (Aeromonas hydrophila ATCC 7966T) u apyrux BHIOB
Aeromonas. ®wIoreHeTUYeCKU aHaIM3, OCHOBAaHHBIM Ha TocienoBaTelibHOCTH TeHa 16S pPHK,
nemonctpupyet 100,0% HAEHTHYHOCTH MOCIEAOBATEIBHOCTH ¢ TUMOBBIM ItammoM A. hydrophila
ATCC 7966, oqHako KOMIUIEKCHBIN aHAIM3 T€HOMa mpeamnonaraeT, uro mramm ABO0S mpencraBnsier
co0oi oTnenbHBIM BUA B mpenenax pona. IIpoekTHas mocnenoBaTensHOCTh reHoma mramma ABO0S
Bkitovaet 4 780 815 map ocHoBanuii ¢ conepxkanneM GC 61,2% u comepxkut 6 104 mpencka3aHHBIX
0eJIOK-KOMPYIOIINX MOCIEI0BATEILHOCTEH HApsIly ¢ MHOTOYMCICHHBIMUA T€HAMH, BOBJICUCHHBIMU B
YCTOWYMBOCTh K AHTHOMOTHKAM. AHAIN3 KOP-TAHTCHOMA BBISBIICT 3HAYUTEIBHOEC TEHETHUECKOE
pa3HooOpa3ue, yKas3bIBalollee Ha IMHAMUYHYIO CTPYKTYpy TeHOMa.

OTH pe3ysbTaThl B COBOKYITHOCTH MOJYEPKHUBAIOT TaKCOHOMHYECKOe oTiauuue mrtamma AB005
KaK HOBOTO BHJIa M aKLIEHTUPYIOT €ro MOTCHIIMaIbHOE MATOTCHHOE 3HAUYCHHE KaK B aKBaKyJIbType, TaK
1 B 00JIACTH OXPAaHbI 3JI0POBBSI HACETICHUS. JTO UCCIICAOBAHHIE 3aKIIaIbIBAET OCHOBY ISl JabHEHUIIETO
U3yYCHUS] DKOJIOTUYECKOTO M ABOJIONMOHHOTO 3HAa4eHUs: AEromonas B pas3lIMuHBIX CpeAax W ero
MOCJIEACTBUN IS JJedeHus 3a00JIEBaHUN.
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AKTYAJIBHBIE OKOJIOTTHYECKHUE BOITPOCHI HOVC.JIEI[CTBI/Iﬁ
JAEATEJIBHOCTH YPAHOJAOBBIBAIOINUX ITPEANIPUATUUN KASAXCTAHA

ConosbeB U.A.1*., Marna M.H.2, Conosbes A.10.1, YepeaHUYEHKO O.I'.3, JTonmatuu O.E.2,
ConopbeBa A.A.L
YTOO Axmuno-CKB, 2. Anmamet, Pecnybnuxa Kazaxcman
2Hhtcmumym s0010euu KH MHBO PK, 2. Aimamwi, Pecnyonuka Kazaxcman
3 Uncmumym eenemuxu u gpusuonoeuu KH MHBO PK, 2. Aimamvt, Pecny6nuxa Kazaxcman
*e-mail: aktino-skb@yandex.kz

Kak u3BectHo B KazaxcraHe OCHOBHBIM CIIOCOOOM JOOBIYM YPAHOBOTO CHIPHS SIBISIETCS
noazemMHoe ckBaxkuHHoe BoienadnBanue (IICB). B Hacrosiee Bpems nogo06Hasi TEXHOJIOTUS 100U
ypaHa cuuTaercs HauOoyiee SKOHOMHYECKH OIPaBJaHHON M SKOJIOrMYecKd Oe30macHOW U aKTHUBHO
npumensercs Ha pyaaukax HAK Kazarommpom. Takoit moaxos, codeTarmmii B cede IKOHOMHYECKYO
11e1ec000Pa3HOCTh U PAllMOHAIILHOE IPUPOIONIOIB30BAHKE, HE UCKITIOUACT 0053aTeILHOTO BBITOJTHCHUS
HEJIPOIIOIb30BATEISIMUA Psiia FOPUIUYECKUX M IKOJOTMUECKUX TPEOOBAaHMM, KOTOpHIE 00ECIEYUBAIOT
9KOJIOTHUECKYI0 0e30macHOCTh paboThl pynHUKOB. lcyepranue 3amacoB ypaHa Ha pyJIHUKE
CONPOBOXKAACTCS  IIOJIHOW  JIMKBHJAUMEW  BCEH  INPOU3BOJACTBEHHOM UM BCIIOMOIaTEJIbHOU
UHOPACTPYKTYphl TNPEANPUSATHS, U TMPOBEACHUEM pPEKYJIbTUBALMOHHBIX pPabOT C 00sS3aTelbHBIM
BO3BpAILICHUEM TEPPUTOPUSIM OBIBILIETO TOPHOT'O OTBOJA MEPBOHAYAIBLHOTO MPUPOTHOTO COCTOSTHHS
(penbed, MOYBEHHO-PACTUTEILHBIN MTOKPOB).

Hamu naGnronenus ykasplBalOT HA TO, YTO pealu3anus MPOSKTHBIX PEIICHUM MO JMKBUIALUU,
KOTOpbIe 0a3upyloTcs JHIIb Ha TEOPETUYECKUX IMPEICTaBICHUSIX U (POPMAIBHOM BBINOJIHEHUU
TpeOOBaHWN HOPMATUBHBIX JOKYMEHTOB, B OIpPEACIECHHOM Mepe MPOTHUBOPEUUT 3APaBOMY
XO035iCTBEHHOMY M B OIIPENEICHHON Mepe FKOJIOru4eckomMy cMbIcity. C pallMOHAIbHOM TOYKH 3PEHUS
COXpaHEHUE YacTH MPOU3BOJICTBEHHOW MH(MPACTPYKTYpHI M €€ Iepefada il XO3SHCTBEHHBIX HYXK]I
peruoHa Obima OBl BMOJHE ompaBaaHa. Kpome SKOHOMHUYECKOW IIeeCOO0pa3sHOCTH COXPaHEHHUS
3JIEMEHTOB MH(PACTPYKTYPHI HMEET MECTO €Ill€ U IKOJOTUUYECKasi 4acTh BOMpoca. MOHUTOPHUHTOBBIE
WCCIIEIOBaHMS MOKa3aJIM, YTO 3a BPEMs DKCIUTyaTallud PYJIHUKOB Ha TOPHBIX OTBOJAX (POpPMHUPYIOTCS
cBOoeOoOpa3Hble 3KOJIOIMYECKHE YCJIOBUS, KOTOpble 00eCneunBaroT3aMETHO Oonee pazBUTOE
Oouosorudeckoe pazHooOpaszue ¢uopsl U (QayHbl B CPaBHEHHHM C TPUJIETAIONIUMU TEPPUTOPHUSMHU.
CnenoBarenbHO, JUKBUIAIMOHHBIE MEPONPUITHUS TMPUBEAYT K HAPYIICHUIO  CIOXKHUBIIETOCS
HKOJIOTHUECKOTO paBHOBecHs. Bo3HHMKaeT HE0OXOAUMOCTb MPEOAOJCHHS] MPOTUBOPEUUS MEKIY
JUKBUIAIMOHHBIMA ~ HOPMaTHBHO-TIPABOBBIMHU TpeOOBAaHUSIMH U DKOJIOTO-KOHOMHYECKOU
11e71eco000pa3HOCThI0 COXpaHEeHUsI HHPPACTPYKTYphl. TakuM 00pa3oM, IKOJIOTUYECKUE OOCTOSATENbCTBA,
TPeOYIOT OMPEIETICHHON aKTyalIn3allii HOPMATUBHON 0a3bl JTUKBUIAITMOHHBIX MEPOTIPUITHMA, KOTOpast
MOXKET OBITh OOecreueHa ITyTeM BBIMIOJIHEHUsI Ooyiee AEeTaTbHOTO HKOJIOTMYECKOTO MOHUTOPHHTA
MOCJIEICTBHI JOOBIYM ypaHa. DTO BO3MOXKHO C MPUBJICYEHUEM COBPEMEHHBIX METOIMYECKUX TPHUEMOB
Uit yriyOJIeHHOW M OOBbEKTHBHOW DKOJIOTMYECKON OIICHKH BO3ICHCTBHS Ha OOBEKTHI OKpYKAromien
cpensl no0Obun ypana meroaoMm [ICB. Ham ombIT peanu3anuy MpOEKTOB C paclIMpeHHEM 0asbl
TPaJAUIIMOHHOTO KOMIUIEKCA METO/I0B OLIEHKH HETaTUBHBIX IKOJIOTMYECKUX HArpy30K Ha OKPYKAIOIIYIO
Cpedy CBUAETENBCTBYET O MEPCIEKTUBHOCTH Takoro noaxojaa u s npeanpustuii HAK Kazatommpom.
B mpakTHke  MOHUTOPHUHTOBBIX  HCCICIOBaHMN  OOBIYHO  TPUMEHSIOT  OIpeeieHUue
CHUCTEMATHUYECKOTO pa3zHooOpa3us mpencraButeneii (uopsl u ¢dayHbl, HUX pacHpoCTpaHEHHE W
BCTPEYAEMOCTh, BBISICHEHHE OCOOEHHOCTEW MUTpAIii, HaJIWude XapaKTEPHBIX, UYKEPOIHBIX,
KPAaCHOKHIDKHBIX WM HWHIWUKATOPHBIX Tpynm W BUAOB. Jlms pacmmpeHus: KOMIUIEKCAa OOBIYHO
OTIpEICNIAEMBIX XapaKTePUCTHK OWOTHI MpeaaraeTcsl BKIIOYUTH Pl MOp(ho-PU3NOIOTUYECKUX U
LUTOT€HETHUECKUX MTOKa3aTelIel, a TAKKE IKOTOKCUKOJIOTHYECKOE TECTUPOBAHMUE.

Takoil moAaxoa K akTyanu3allMi HOPMATHBHOW 0a3bl MO3BOJUT PAIMOHAIBHO OCYIIECTBISTH
JMKBUJALMOHHBIE MEPONPHUATHS M  INPUPOJONOJIB30BAHUE C MAKCUMAJIBHBIM  COXPaHEHUEM
OHMOJIOTMYECKOT0 Pa3HOOOpasusi Ha TEPPUTOPHUSIX OBIBIIUX YPAHOBBIX PYIHHKOB.
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XPOMATOT'PAOUYECKASA NWAEHTUPUKALIUA BTOPUYHBIX METABOJINTOB
B KAJIJIYCE CISTANCHE DESERTICOLA

Cyrtyna MLIO., I'y6aiinynnun H., PaxumkanoBa A.O., Manabaesa I11.A.*

TOO «Hayuonanvuwiii yenmp 6uomexnonozuuy, 2. Acmana, Pecnyonruxa Kazaxcman
*e-mail: manabayeva@biocenter.kz

Buaer poma Cistanche (cemeiicteo Orobanchaceae) sBnsioTcsi 1eHHBIMH JIEKapCTBEHHBIMHU
PaCTCHUSAMH, U3BECTHBIMU BHICOKHM COJIepKaHueM (peHmIITaHOuAHbIX TuKk0o3u10B (PhG), B vacTHOCTH
SXMHAKO3Ua U caimuapos3ujga. HecMoTpsi Ha MIMPOKOE M3YYEHUE ITHX COCITUHEHHH B BEreTaTHBHBIX
opraHax, MpOIECChl MX HAKOIUICHHS B KaLTyCHbIX KyibTypax Cistanche ocrarorcsi HemoCTaTOYHO
UCCIIeIOBaHHBIMUA. B Hacrosimeld pabote HamMu ObUIM TOJNydYeHBI KajutycHble KynbTypbl Cistanche
deserticola Y.C. Ma de novO B KOHTPOJHpPYEMBIX YCIOBHSX iN VItro, ¥ mpoBeaeH KOMIUIEKCHBIH
(UTOXMMUYECKHUI aHAIN3 ¢ ucnoib3oBanueM ra3zooid (I'X-MC) u BeicOk0d((HEKTHBHON JKUKOCTHON
Xpomartorpaduu ¢ Macc-ClieKTpoOMeTpruIecKuM feTektupoBanueM (BOXKX-MC).

I'X-MC ananu3 npoBoawiu ¢ ucnoib3zoanreM cucteMbl 1890A/5975C u kanuyuisipHON KOJIOHKH
DB-WaxExt (30 m x 0,25 mm, Tonmuna miéaku - 0,25 mxm). O6bEM BBOAMMOT0 00pasiia cocrasistia 1,0
MKJI, TemmnepaTtypa umHxekTopa - 250 °C, pexum BBoja - 0e3 AeleHHsS MOTOKa. TemmepaTypHas
nporpamMma: ot 40 °C no 260 °C co ckopoctsio HarpeBa 10 °C/mMuH ¢ Bbiaepkoi 10 MUH B KOHIIE
rpaguenTa. ['a3-HocuTenb - reuii Mpy MOCTOSHHOW cKopocTh moToka 1,0 mur/muH. JleTekTupoBaHue
npooauin B pexkume SCAN (M/z 34—750); uneHTHHKALNIO COSTUHEHHUI OCYIIECTBIISIIN C TOMOIIBIO
oubmmotek macc-criektpoB Wiley 7th u NIST’11.

BDXX-MC ananu3 BbeImoNHSUIM Ha Macc-crniektpomerpe Impact VIP Il (Bruker) c
ucrionb3oBanueMm kojoHku C18 (100 x 2,1 MM) W TpaJMCHTHOW CHCTEMBI >JIIOMPOBAHUS:
yJIbTpaouHuIlleHHass Bojga u areroHutpusn MS grade ¢ go6asnenuem 0,1% MypaBbHHON KHCIOTHI.
Ckopoctb notoka - 0,3 Mi/mMuH, Temieparypa kojaoHkHU - 30 °C, 06bEM BBOIUMON TIPOOBI - 2 MKII.

OUTOXUMHUYECKHN aHAIU3 METAHOJBHBIX JKCTPAKTOB BBISBHJI ITUPOKHHA CIIEKTP BTOPHUYHBIX
MeTaboIUTOB, BKIIIOUYAs )KHUPHBIE KUCIOTHI (HapUMeEp, METUIIOBBIN 3(pup rekcaieKaHOBO KUCIIOTHI),
(eHOoNbHbIE COEAMHEHMSI M UX NPOU3BOjAHbIE (2,4-mu-Tper-OyTriidenon, 2-meTokcu-4-BuHUI(pEHO,
TOMOBAaHWJIMIIOBBIA CIUPT, 2,6-AMMETOKCU(]DEHON), CTEpOIbl (Yy-CHTOCTEpON), caxapa U TIMKO3UIbI
(atm-o-D-rorokonupano3ua, caxaposa), a Takxke IeleBble  (EHUIITAHOWIHBIC TJIMKO3UIBI -
CaNTUIPO3U]L M IXUHAKO3H/1, KOTOPBIE PEACTABISIIOT HHTepeC I (hapMaKOoIOTHYECKUX UCCIIEJOBaHUM.
KomnuectBennsiii ananmuz merogom BDXX-MC mnokasan, duro coaepkanune PhG  cyimecTBeHHO
BapbUpOBAJO B OTBET Ha aOMOTHYECKHE CTPECCOBBIE BO3JEHCTBUSA, Takue KakK ITOHM)KEHHAs
temrnepatypa, coneBoii crpecc (NaCl, Na2COs) u 00paboTka TSHKENBIMU MeTaJuIaMKi. MakcuMaibHOe
conepkanue sxuHako3uaa (325,010 mkr/min) Habmroganoch B kamnycax, oopadoranusix 0,1% Na.COs
Ha 50-e CyTKH KyJIbTHBUPOBAHMUSI, TOT/1a KaK MUK cojepkanus canuapo3uaa (0,978 MKr/mit) mpuxoauscs
Ha TISIThIE CYTKH IOCiie X0J0A0Boro Bo3aeicTBus (4 °C). YcraHOBICHA KOPPEISLUS MEKIAY OKpPAcKOit
Kajutyca u ypoHeM PhG: HanbGosbIiiee KOMMYIeCTBO 3XMHAKO3H/IA BEISIBIICHO B OPAHIKEBBIX KAJTyCcax, B
TO BpeMsl KaK CBETJIbIe KaJUTYChl XapaKTePU30BATHCHh MAaKCUMAIbHBIM COJIEP)KaHUEM CATHUIPO3U/A.

[Tomy4yeHHbIE pe3yabTaThl IEMOHCTPUPYIOT, UTO IIEJICHANIPABICHHOE IPUMEHEHNE a0MOTHIECKUX
(akTOpOB CMOCOOCTBYET YCHUJIEHHIO OMOCHHTE3a BTOPUYHBIX METAOONMTOB B KAJUTYCHBIX KYJIBTypax
Cistanche. Dto mepBoe coobmieHre o mpoayktuBHOM cuHTe3e PhG B kammychoi Tkanu Cistanche,
OTKpPBIBAIOIIEE TEPCIEKTUBbl YCTOWYMBOIO IMPOU3BOJACTBA OMOAKTHBHBIX COEIMHEHHH B KYJbTYype
KJIeTok in Vitro. MccnemoBanue mnoau€pkuBacT MOTCHIUAT OHMOTEXHOJOTHYECKHX IOAXOI0B JUIs
MOBBIIICHUS (hapMaKOJIOTHUECKOM IIEHHOCTH mpeacTaButeeit pona Cistanche.

Pa6ora Beimonnena B pamkax HTII BR21882180 «Pa3paboTka mporpammbl COXpaHEHUS H
pa3BUTUS pECYpCHOM 0a3bl MEPCIEKTUBHBIX JJII MEIUIIMHBI U BeTepuHapuu pacTeHunii Kazaxcrana B
YCIIOBUSIX W3MEHSIONIerocs KiumaTa», GpuHancupyemoit Komurerom Hayku MuUHHCTEpCTBa HayKH U
BhIcIero oopasosanus Pecryonuku KazaxcraH.
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KA3AKCTAH JKAFJIAWBIHAA BYJUIIPTEHHIH (FRAGARIA x ANANASSA)
"KOFAPBI OHIM/II COPTTAPBIH BUOTEXHOJIOT USLIbIK TOCLIMEH KOBEMNTY
"KOHE BUPYCTBIK UHOEKLIMSITIAPFA TYPAKTBLIBIFbIH BAFAJIAY

Tamxen6aesa A.1?*, Kaspi6aesa C12., Capmaesa M., Jonrux C.!

1I{a3al§ AHCEMIC-KOKOHIC wapyaiubliblebl blIbIMU-3epmMmey UHCMUM)mal
ZXa/zbngapanbng UHDICEHEPJIIK-MEXHONO02UATIbIK YHUGEpcUumemi
*e-mail: etashkenbayeva@mail.ru

Kipicne. Kazakcranaa xujiek MapyamlbUIbIFbl XKETKUTIKTI TYpJie JaMbIMaraH, OYJ1 XaJIbIKThI JKbLI
0OIiBl OChI Oaralibl OHIMIEPMEH TOJIBIK KaMTaMmachl3 €Tyre MyMKIHAIK Oepmeiini. PecmyOnukamars
OYJIipereH Heri3ri >KUJCK JaKbUIIAPBIHBIH Oipi O0NBIT TaOBLIAABI, O IIEKCi3 CYpPaHBICKA UE YKOHE
pecyOarKaHblH OapIblK aliMaKTapblHIa OpKalllaH *KOFapbl TAOBICTHI JaKbla 0011bl. MaHBI3IbI KUK
KOHE TaMallla JUETAIbIK OHIM peTiHae OYAipreH opTypIIi KOCBUIBICTap, COHBIH iIIiHe KapanaibiM KaHT
neH kemipeynap, C JopyMeHi xKoHe 9pTypii Kaiitarama MmetabonutTep 6ap. Bupycchbi3 aHanbIK eciMaik
’KOK, COHJIIBIKTAH OYJIIIpreH ecipeTiH ankaObl ©HEpKACIiNTIK cajibiHOaimbl. IN VItro omicTepi KyHbI
TeHOTUNTEP/, ocipece OYJIIpreH CUSKTHI Oakia >KUJIEK AaKbUIAAPBIH KOOCHTYIIH MaHbBI3IbI KYpallbl
peTiHIe KeHIHEeH KOJIIaHbLIA/IbI.

3epTTey MakcaTbl. BUpyCTBIK aypynapaaH Ta3a KIOHAApPAbl OHIIPYAIH THUIMII 9iCl peTiHAe
OynaipreHtin in Vitro kebero o1iciH KapacThIpy.

3eprrey omicrepi. 3eprreyne OynmiperHHiH MansBuna (I'epmanus), Cabpuna (Mranus), Pen
Tontnut (Iotnanaus) sxone Yepnsiid [punin (Mranus) coprraps! anbiaasl. bakiia Oynaiprenaepis in
Vitro MUKpOKJIOHAIbI KOOCUTY, BUPYCTBIK JKOHE MHKOILIA3MAIIBIK WH(EKIHUSIAPIAH Ta3a OTBIPFI3Y
MaTepUajblH aly YLIiH OMOTEXHOJIOTHS diciMeH a3ipieHal. XKacanFaH periiaMeHT Kejecl Ke3eHAepal
KaMTH/IbIl: OYJIIipreH po3eTKalaphl TAHAAIBII, OyTanap/JaH sKalblpakTapAblH TYO1HIET1 MeprcTeMallaphbl
Oap Mmyilizuienep Kecuieal. DKCIUIAHTTapAbIH IIBIFBIM/IBUIBIFBIH JKOHE K600 KO (ULMEHTIH apTThIpy
YILIH TaHAAJIFaH OYJ1ipreH COPTTapbIHBIH 0ACTANKbI ©CIMJIIK YIINAChl 3apapChI3aH IbIPbUIIbL: a1IbIMEH
KypaMbIHJIa TPUKI03aH Oap caObiH (5 peT) KOMAaHBUIIbI JKOHE HATPUW TUMOXJIOPUAiHIH (5°) kKoHe
MnO45’ 0,1% epiTinaiciMeH eHAeN 1, Co/laH KeliH 3 peT CTepPHIIbi CyMeH

15 muHyT XybU1abl. OgaH opl cTepHiIbJi OYPIIIKTEPACH anuKajibAl MepucTeManap OMHOKYIISPIIbI
MHUKPOCKONTHIH KOMETIMEH OeJIiHIN albIHbIN, Ojlap YiNa KyJlbTypacblHa eHrizuiai. KopekTik opra
periage Mypacure meH Ckyra OOHBIHIIIA MAKPO JKOHE MUKPO TY3Aap/AaH TYpaThIH OPTa MaiiiaaHbUIIbL.

3epTTey HoTexuenepi. AneKcTepl yina KyJbTypachblHa €HIi3y Ke3eHiHAe KOpeKTik oprara 10
MI/J1 aCKOpOMH KBIIKBUIBI MeH afeHo3uHTpudochar (ATD) Koceuiabl. DKCIUIAHTTAp OChl opTajga 20—
25°C Temmeparypaia koHe 16 caraTThIK JKapblK peXHUMiHAE OelceH/al pereHepanus MeH
MUKpOTYOIpJEp/IiH KaJbllITaCyblHa JEHiH ecipiiil, al op €Ki anTa cailblH KaHa KOPEKTIK opTara
OTBIPFBI3bLIIBI. KOpPEeKTiK OpTaHbIH HETi3ri KypamblHa Mypacure MmeH Ckyra OOMbIHIIA Makpo- JKOHE
MHUKpOTY3/1ap, €Kl €CeJIeHIeH MeJIIep/e TeMIp XeIaTbl; BUTAaMUHAEP: aCKOPOUH KbIKBUIBI — 1 MI/i,
THaMUH — 10 MI/1, NUPUOOKCHH — 5,5 MI/J, HUKOTHH KBIIIKBUIBI — 4,5 MI/J, mapaaMHUHOOEH30M
KBIIIKBLIBI — 5 MI/J1, ME30OMHO3UT — 75 MT/IT; KeMipcynapaaH — caxapo3sa (30 1/71) KaMTHIbI.

Bynaipren copTTapbIHbIH T'€HETHKAIBIK MPOoQaibiH 3epTTey KoHe Oec BUPYCTBIH JETEKIHMSACHI
MaKCaThIH/Ia OJIAPBIH HACHTH(DUKAIMICKH JKYPri3iii. AHBIKTAIFAH BUpyCTap KartapbiHa Strawberry
vein banding virus (SVBYV), Strawberry crinkle virus (SCV), Strawberry mottle virus (SMV),
Strawberry pallidosis-associated virus (SPaV) sxone Beet pseudo yellows virus (BPYV) sxaramsr.
Bbynnipren sxansiparsinan xannsl PHK CTAB onicimen sketpakuusiianasl. OT-IITP Hotmxkenepi apOip
yirige skoHe Tepic Oakepuiayma SVBV, SCV, SMV, SPaV xone BPYV BupycrapblHBIH KOKTHIFBIH
kepcetTi. ['enomapik JIHK na xanbsipakrapnan CTAB onicimen OeniHin anbiHIbL. BynaipreHHin
COMAKJIOHAJIJILIK BapHAHTTApbIH aHBIKTAy YIIiH 15 ke3aeicok mnpaimep mnakganaHsuiasl. [1TP
HOTWIKECIHIe anbiHFaH amruinkonaap 2% TBE arapo3asr renbae 6eminmi. Kexkremae 0,02 ra aymakra
OYJIipreH COpTTaphIHBIH 0A3UCTIK kKoHE 0a3aiblK aHATBIK MIAHTAIUSIAPEI OTHIPFBI3BUIIIEI.
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OU3NOJIOTI'O-BUOPUZNIYECKHUE U MOJIEKYJIAPHO-TEHETHYECKHUE
MEXAHUW3MbI 'EHEPALIIUU IUPKAJIMAHHBIX PUTMOB BUOCUCTEM

Tyneyxanos C.T.
Kageopa buogusuxu, buomeouyunst u neuponayxu, Kazaxckuu Hayuonanohwiii ynueepcumem

umenu anv-Papabu, 2. Armamol, Pecnyonuxa Kazaxcman
e-mail: Sultan.Tuleuhanov@kaznu.kz

B 21 Beke cTaHoBUTCS Bce 00jiee OUEBUAHON Ba)KHOCTHIO MOHMMAaHHS MEXaHU3MOB T'€HEpaIiH
LUPKaJIUaHHBIX PUTMOB C LEJNbIO OLEHKH (PYHKIMOHAIBHOTO COCTOSHHSI OMOJIOTMYECKHX CHCTEM.
W3BecTHO, 4TO UPKATHBIE PUTMBI OCOOCHHO BaYKHBI JIJIsl BCEX CUCTEM OMOOOBEKTOB, TAK KaK OHU JIEXkKAT
B OCHOBE HAIlIUX €XKEHEBHBIX PUTMUYECKUX U3MEHEHUI.

Buonornveckue pUTMBI, TOAYMHSACH OOIMIMM 3aKOHOM TIPUPOABI, B TOM YHCIE 3aKOHY
LIUKIMYHOCTH, BO3HUKIM TpPH 3apoKIACHUU >kM3HM Ha 3emse. Ilox BiAMsAHHEM HOCTOSHHO
MOBTOPAIOIIMXCSA (AKTOPOB BHELIHEH Cpelbl, MHUIMHUPYIOLUUXCS 3K30T€HHbIE PUTMBI, B IIpoLEcce
HBOJIIOIUHM B JKUBBIX CHCTEMax C(HOPMUPOBANINUCH CTPYKTYpHO-(DYHKIIMOHAIBHBIE OpraHU3allNy,
OTBETCTBEHHbIE 3a DJHJAOTeHHble OuoputMmbl. IlocneaHue pe3ynbTaThl E€CTECTBEHHOTO OTOOpa
3aKpenIuCh B reHoMe. briaromapst OMOpUTMaM OCYIIECTBIISICTCSI BHYTPEHHEE IBM)KCHUE, Pa3BUTHE
OpraHu3Ma, ero yCTOH4MBOCTh K BO3JIEHCTBHIO ()aKTOPOB OKpY’KaroIIel cpesibl. ITO OCYLIECTBISACTCS
3a CUET PUTMHYECKOTO YepeloBaHUsl AJIbTEPHATUBHBIX MpPOLECCOB (aHabomm3mMa M KaTaboiau3Mma,
BO30YXKI€HUS U TOPMOXKEHUS, CHHTE3a U PECUHTE3a U MHOXKECTBA JIPYTUX IPOLIECCOB.

Bricokuii ypoBeHb aganTanuy OpraHu3Ma AOCTHTAeTCs JIMIIb B YCIOBHAX HMX HUKIHYECKOU
nesTenbHOCTH. L{ukianuyeckue mnpouecchl SBISAIOTCS OCHOBOM romeocraza xuBbIX cucteM. C ux
MOMOIIIBI0  OCYIIECTBIISIETCS KOOpIWHAIMA (U3HONOTHYECKUX (YHKIUH OpraHu3Ma C pUTMaMHU
OKpYKaroIlEe Cpeibl.

Putmuueckue kone6aHus — HeOTbeMJIeMOe U (pyHAaMeHTaIbHOE CBOICTBO KUBOM MaTepu.

buonornyeckue puTMBl UMEIOT 3K303HJOT€HHYIO NMPUPOAY. A IMPKAAMAHHBIA PUTM SBISETCS
BEAyIIMM B OpPraHU3Me, CBs3bIBas Bce KojeOaTeNbHBIE MPOIECCH B €AMHYI0 BPEMEHHYIO CHCTEMY
61000beKTa. DT OMOPUTMBI CBOMCTBEHHBI IPAKTUYECKU BCEM (PYHKLMSAM OpraHu3Ma U B HauOoJbLIeH
CTETEHU OTPaXaroT BCEOOIIHOCTh 3aKOHA PUTMUYECKHUX KOJIeOaHUN (PU3NOIOTHYECKUX (PYHKIINM.

OOt GpU3nOIOrMUECcKUil MEXaHN3M reHepaluu OMOPUTMOB Oa3upyeTcs: Ha HEHPOTryMOpaIbHbBIX
MeXaHU3MaxX PEryJsIlMU U KOHTPOJIS HUPKATUAHHBIX PUTMOB.

LleHTpaIbHBIM PHUTMOBOAMTENIEM SBIISIETCS THUIOTANAMyC, TAE CylNpaxua3MaTHUECKUE sIpa
SBJISIIOTCS] aBTOHOMHBIMU OCLIMJUIATOPaMH, T.€. CYIEpBU30paMH, BIUSIOLIETO HAa BCE CTPYKTYPBI MO3Ta
gyepe3 TUIOTATAMO-PETUKYIIATOPHYIO aKTUBUPYIOIIYIO CHCTEMY.

bruodusnueckuit MexaHu3M reHepalud OHOPUTMOB Oa3MpyeTcsi Ha NPUHIMIAX OTKPBITOCTH
KHMBBIX CHCTEM M B3aWMOCBSI3M SHTPOIIMU M HETIHTPOIIHH, a TAK)KE HAa MPUHIUIIAX KHOSPHETHIECKUI
WIA MYJbTHOCIHMUIATOPHOW MOJENU, KOTOpasi 0OOCHOBBIBAET BO3MOXHOCTh T€Hepaly OHOPHUTMOB
MOCPENICTBOM MHOTHX OCIHJIISITOPOB B OpTaHU3ME.

JlokazaH MOJIEKYJIIPHO-TEHETUYECKUI MEXaHW3M I'eHepaluy LUpKaJuaHHbIX PUTMOB. [ 1aBHOM
MPYXKUHOW MeXaHu3Ma reHepanuu putMma spisitoress Oenku TIM u PER, xortopesie mepuommyecku
6mokupyroT akTuBHOCTh cuHTe3a PHK Ha coOctBennbix renax. bemox TIM 3amummaer PER 06
JeTpaJaliy U IIOMOTaeT My MPOHUKHYTS B s1po. Tak e 00HapyKEeHbI JONIOTHUTEIBHBIC PUTMHUECKUE
6enxu. Tak, CLK u CYC aktuBupytot rens! 6enxoB TIM u PER, xoTopbie B cBot0 ouepeab MoIaBIsioT
aktuBHOCTH CLK 1 CYC. Benok JIBT yckopsietr nerpamanmro PER 1 momoraer yacam HacTpouThCS Ha
npaBuiIbHBIN pUTM. benok CRY HacTpanBaeT 4achl O OCBELIEHHOCTH.

Takum 00pa3oM MOKHO 3aKITFOYHUTh, YTO TUPKATUAHHBIC PUTMBI TEHETHYECKH IETCPMUHHPOBAHBI
U, CTAJIO OBITh, OHU SBIISAIOTCS (PyHAaMEHTAILHBIMU CBOMCTBAMH JKUBBIX CHCTEM.
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BEJIOK MEMBPAHHBIX HAHOAOMEHOB FLOT1 U EI'O POJIb B
BE3UKYJISAPHOM TPAHCIIOPTE B KJIETKAX KOPHEM ARABIDOPSIS THALIANA B
YCJIOBUAX CTPECCA

Xamuiaosa JLA.

Dedepanvroe cocyoapcmeenHoe 0100xcemuoe yupexcoenue Hayku Mncmumym ¢usuonocuu
pacmenuti um. K. A. Tumupszesa Poccutickoii akademuu nayk, Mockea, Poccus
e-mail: Ihalilova@mail.ru

Pactenus B xone Bcell CBOEH KM3HHM MOJBEPraroTCs Pa3iHYHbIM CTPECCOBBIM BO3JCHCTBHUSM.
[TnazmaTudeckass MemOpaHa — OCHOBHOM KOMIAPTMEHT KJIETKH, OTBEYAIONIUH 32 aJanTalui0 PACTCHHMA
K CTPEcCy U CIIOCOOHBINH peMOJIeIMPOBaTh COCTAB BXOSAIINX B HEE OEIKOB MOCPEACTBOM HJIOIUTO3A.
OCHOBHBIMH TIyTSIMH BE3HUKYJSIPHOTO TPAHCIIOPTAa Yy PACTCHUH SIBISIOTCS KIATPUH-3aBHCUMBIA H
KJIATPUH-HE3aBUCUMBII IMYTH DJHJIOIMTO3a W JK30LUTO3. bBIJIO MOKa3aHO, UYTO B YCIOBHSX
abnoTHyeckoro crpecca (3acojeHHEe) B KIETKAaX PACTCHHUH AaKTUBUPYETCS, KIIATPUH-HE3aBUCHMBIH
SHJIOLUTO3, KIFOUEBBIM OeakoM kKoToporo smisercs Flotl. Oanako, kakoi W3 BE3UKYJSIPHBIX MyTEi
aAKTHBUPYETCS MPH OMOTHYECKOM cTpecce (3apakenue natorenom — flg22) u kakoe 3HaueHue umeer B
aToM mporiecce Flotl ocraercs He 10 KOHIIA H3YYESHHBIM.

Ha monenbHO#t cucreme kopHeii nipopoctkoB A. thaliana auxoro tuma ([T) u HOkayT-mMyTaHTa
(Atflot1ko) 6s11a HccenoBana poss FIOtl B mporiecce sHI0MNUTO3a B YCIOBUSAX 3aCOJICHHS M 00pabOTKH
OakrepuanbHbiM nentuaoM flg22. TlokaszaHo, 4TO OJHOBpEeMEHHAs 0OpabOTKa KOpHEH MPOPOCTKOB
UHTHOUTOPOM KiaTpuHoBoro ’Hao1uTo3a (HYK) 1 arentom, o0egHsI0MIMM TU1a3MalieMMy IO CTepUHAM
(MBLL), B ycmoBusix 3acofieHus OJOKMpOBaJia KJIaTPUH-3aBUCUMBIN HIOIIMTO3 B KieTkax kopuei JT.
IIpu ostom cnocobHocts komrmuiekca [ompmixu (KI) oOpaszoBbiBaTh panHue HHAOCOMBI (PD)
coxpansutace. Torga kak, y myranta Atflotlko mpoucxommno 3ambikanue 1ucrepd KI' B Konbio ¢
MOJIHBIM OJIOKMpOBaHHEM Ipouecca popmupoBanust PO. Ipu Bo3aelcTBUM OMOTHUECKOTO CTpecca Ha
pacTeHus HOKayT-MyTaHTOB, HA00OPOT, aKTUBUPOBAI mpoliecc oOpa3zoBanust PO Ha tpanc-cropone KT,
T.€ CEKPETOPHBIN MyTh (IK30LUTO3), HEOOXOJUMBIH /1151 TPAHCIIOPTA 3aIUTHBIX OEJIKOB K IOBEPXHOCTH
KJIETKU. B aHanornuHeix ycnoBusx y pacteHud T akTHBUpOBaNCsS 3HIOLUMTO3, HAIIPaBICHHBIM Ha
nepeMelleHre NaToreHa B BaKyoJlb, TAK Ha3bIBa€MbIil KJIaTpUH-HE3aBUCUMBIN 3HIOLUTO3.

Takum 00pa3om MOTy4YeHHBIE Pe3yNIbTaThl MOKA3aJld, YTO a0MOTHUECKUI M OMOTHUYECKHUI CTpecc
OKa3bIBAIOT aHTarOHUCTUYECKOE ICUCTBUE B OTBETHOM peakiiu KiaeTok kopHei A. thaliana aukoro tuma
u HokayT-myTaHTa (Atflotlko). Beiseieno, uro 6enmok Flotl HeoOxoaum st COXpaHEHUST CTPYKTYPBI
KoMmIuiekca ['onpku M ero crnocoOHocTH (hOPMUPOBATH Ha TPAHC-CTOPOHE PaHHHUE HHJIOCOMBI.
VYuurtsiBas (pyHAAMEHTAIbHYIO Ba)KHOCTh CEKPETOPHBIX IyTEH NJs 3allUThl PAaCTEHUM OT JEHCTBUS
CTPECCOBBIX (haKTOPOB OKPYXKAIOLIEH cpenbl, HEOOXOAMMO IOHHUMATh pPOJIb Pa3IUYHBIX THUIIOB
CEKPETOPHBIX MTy3BIPHKOB B 3aITyCKE COOTBETCTBYIOIINX HMMYHHBIX PEaKITHA.

PaboTta BbINOTHEHA B paMKax TOCYAapCTBEHHOr0 33aHusi MUHHCTEpCTBA 00pPa30BaHUs U HAYKH
Poccuiickoit @eneparuu (Ne 122042700044-6).
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BUONHIAUKAIIUA SKOJOT'MYECKOTI'O 3ATPA3ZHEHUSA Y )KUBOTHBIX C
AAEPHBIMU DPUTPOIIUTAMU HA OCHOBE IMTOMHOI'O AHAJIM3A

UYepennuuenko O.I'.*, Marga 1.H., Hypanues C.K., [Tunroruna A.JI., Azuz6exona /[.0.

Huemumym eenemuxu u puszuonocuuy KH MHBO PK, 2. Anmamwi, Pecnyonuxa Kazaxcman
*e-mail: cherogen70@mail.ru

3arpsi3HEHUE OKpY Karollleld Cpelpl SBJISAETCS NPUUMHOM IOBBILIEHUS TEMIA MYTallMOHHOTO
nporecca 1 00beMa T'€HEeTHMYECKOro Ipy3a B MOMYJIILUAX YelloBeKa M JKUBOTHBIX. Ui mpoBeneHUs
HKOJIOTUYECKOTO MOHUTOPHUHIA HEOJIaronoJy4YHBIX PETMOHOB COBPEMEHHAs HKOJIOTHS Bce Oouiblie
OpPUEHTUPYETCS Ha €CTECTBEHHBIE CPE/ICTBA AUArHOCTHKH C UCIIOJIb30BAHUEM BU10B-OMOUHIUKATOPOB.
Metoabl OMOTECTUPOBAHUS W OHMOMHIMKAIMM Jal0T BO3MOXKHOCTH IIOJIYYUTh OBICTPBIA OTBET Ha
KOMIUIEKCHYIO OMOJIOTHUECKYI0 PEAKLHUI0 SKOCHCTEMbl WM IMOMYJSILMU, CTENEHU BIMSHUS Ha Heé
pa3IMYHbIX AHTPONOreHHBIX (HAaKTOPOB. B 3KOIOrMYecKOM MOHMTOPHUHIE BAa)KHOE 3HAUYEHUE HMMEET
OLICHKAa LIUTOI€HETUYECKOI0 TOMEOCTa3a, HallpUMEP, METOIOM MHUKpPOSIEPHOro aHanu3a. B kadectse
MHJVKAaTOPHBIX JKUBOTHBIX YacTO HCIOJB3YIOTCS JKUBOTHBIE C SIIEPHBIMU 3puTponuTamMu. Kpome
OOBIYHO PETHCTPUPYEMBIX MHUKPOSJCp TNPH OICHKE CIHOHTAHHOTO YPOBHS M TPU BO3ICHUCTBUH
aHTPOIIOTEeHHBIX (DAaKTOPOB BCTPEYAETCs IIMPOKUHA CHEKTP LMTOJIOTMYECKUX SJIEPHBIX M KJIETOYHBIX
aHOMaJINK (LIUTOMHBIN aHAIIN3).

CrenpUUHOCTh M BBIPQKEHHOCTh OTJENbHBIX THUIIOB SIEPHBIX AaHOMAIMH XapaKTepHa JUIs
OIIpEeJIeIEHHOTO KJlacca M BUJA KUBOTHOTO. [Ipy 3TOM, y TakuX >KMBOTHBIX Kak aM(pHOUH, NMEIOIINX
IBYX(a3HbIi KU3HEHHBIH LIUKJI, YyBCTBUTEIBHOCTD Y OJHOI'O U TOTO € BHJIA PA3JIMYaeTCs Ha pa3HbIX
CTaluAX JKU3HU (TOJIOBACTUKM U B3pOCible KHUBOTHbIE). Haubonpmmii coexkTp M dYacroTa
LUTOJIOTMYECKUX HApYIICHUH y JKUBOTHBIX C SIIEPHBIMHM SPUTPOLUTAMHU IO YOBIBAIOIIEH XapakTepeH
JUIs ppl0 — pEenTWIMKA — NTHL, MEHbIIE BCEro MX y amM@uoOuil. Y pbiO, mpu HauOOJBIIEM CIIEKTpe
aHOMaJIMii, BCE JK€ 4Yallle BCEr0 BCTPEYAIOTCA HApYILICHUs CBSI3aHHbIE C WHBarMHaLMEW SACpHOU
000JI0UKH, JEJIEHUEM siipa — aMUTO3, NIBYSAEpHBbIE KIETKU, Oe3bslepHble, HapyLIEeHUs pa3Mmepa U
(opMBI KIIETOK, 0COOEHHO B BHJIE «XBOCTOB» (KaIuleBUIHbIE KIEeTKH). 13 okoio 20 uccienoBaHHBIX
BUJIOB PHIO MpPU MPOBEIECHUHU IKOJIOTHUYECKOTO MOHUTOPUHIA, HAUOOJBIIAsl YaCTOTa LIUTOJIOTUYECKUX
aHOMaJIui ObLIa 3aperucTpUpoBaHa y OOBIKHOBEHHOI'O ropuaka M KacHMHUCKOro Obluka. Y ampuouii
HauboJee 4acTo BCTPEHAIOTCS APUTPOLUTHI C OTPOCTKAMHU B BHJIE «XBOCTOBY», HaudalbHbIE CTaIUU
amMMTO3a, 0e3bAIepHble MUKPOLUTHL. M3 SepHBIX aHOMAUI B MOpPsJIKEe YObIBAaHMS BO3HUKAIOT siApa C
MHBarMHaIuen, JonacTHbIE U ¢ SAAEPHBIMU OYKaMHU. Y 5ka0bl OOBIKHOBEHHOI BCTPEUAIOTCSl CMEIIEHNE
A1ep B KiIeTKax. Y pb0 u aMm(puouii UMeroTcs pa3ianyus B GOpMUPOBAHUN aMUTO3HBIX KJI1€TOK. /111 pp1O
XapaKkTepeH OJIMH JUIMHHBIM TOHKUH TSDK MEXIY IBYMS AapaMu, JUisi aM(puOHUil TOJCTBIN, KOPOTKUH,
COCTOSIIIMIA M3 MHOXECTBAa TsDKEH snaepHoro marepuana. [Ipy Bakyoju3e LUTOIUIa3Mbl y pbIO
COJIEP’KUTCSL OT OJHOM 1O HECKOJBKHUX MEJKUX BaKyyJied, y O3€pHBIX JIATYIIEK U a0 BCTpEHaroTCs
OYEHb KPYIHBIE BAaKyyOJIH MHOTA JaXKe C pa3pbIBOM KJIETOYHOM 000s10UKH. [ penTuinii XxapakTepeH
MOMKUIIONUTO3, siipa C MOYKaMU M WHBarMHalus siA€pHOW 000JO0YKU. Y CHHAHTPOMHBIX BUIOB IMTHUI]
(Columba livia u Acridotheres tristis) yacTo BcTpedaroTcss MUKpPOsIIpa Ha HOXKKE, CErMEHTALUs s/pa,
MpUJIEralolIne Aapa, CMEIleHue s1pa, MHBarnHaus sijiepHoit 00onouku. Penko BcTpeyatoTes aMuTO3 U
MOMKMIONUTO3. Y TOJIEBBIX BHUJOB NTHUIl U3 SAEPHBIX aHOMAJIUN PETUCTPUPYIOT MPEUMYLIECTBEHHO
TOJIbKO MHBAarMHaIuio siaepHoil o0onouku. [Ipu 3TOM, 4acTOTBl PErHCTPUPYEMBIX IIUTOJIOTHUYECKHUX
HapyIIEHUH U MUKPOSIJIEp HE CBA3aHbI MEXAy COOON OMpeaeIeHHBIMU COOTHOIIEHUSIMU U MOTYT OBbIThH
KaK pe3yJbTaTOM BO3JIEHCTBUS aHTPONOTEHHBIX (JAaKTOPOB TaK M BHUJIOBOM MM WHAMBHUIYaIbHOM
0COOEHHOCTBIO UCCIIEYEMOTO )KUBOTHOTO.

VY4er He TOJNBKO MHUKpPOSAEP, HO M IIUPOKOTO CIEKTpa HUTOJOTHYECKHX aHOMAaJIMi, MO3BOJISET
MOJyYUTh JIOTIOJIHUTENbHYI0 MH(OPMAIMIO O Mpoleccax, MPOUCXOMAIINX B OTBET HA BO3ACUCTBUS
CTPECCOPHBIX (PAKTOPOB Cpenbl W/WIM MyTareHoB. Bo MHOrMX ciyyasx JaHHble W3MEHEHUS
CONYTCTBYIOT ~ KOMIICHCATOPHBIM  IpOIleccaM, NPOTEKAIOMM B TKAHIX, HalpuMep IpuU
(GYHKIMOHATIBHBIX MEPErpy3Kax, TOJI0aHUH UM OTPABIICHHUH.
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BJIUAHUE ABUOTHYECKUX ®AKTOPOB HA OKCIIPECCHUIO PYBUCKO Y
CHENOPODIUM QUINOA

[y¥ickas E.B.

Hncmumym ¢ghuzuonoeuu pacmenuii um. K. A. Tumupsszesa Poccuiickotl akademuu HAyx,
Mocxkea, Poccus
e-mail: evshuya@mail.ru

Pubynozobuchocharkapbokcuiiaza/okcurenasa (Pyoucko) spisieTcst mpeoOiaIaronmmM OSIKOM B
(oTocuHTE3€ paCTCHUN M CaMblii PACIPOCTPAHEHHBIM OeKOM Ha 3emiie. PyOucKo KaTtanu3upyer /Be
KOHKYypHUpyrome peaknuu: ¢orocuHTerndeckyro ¢ukcamuo CO2 um okcureHanuioo pyomno3o-1.5
oudochara. Kpome toro, PyOucko wucronb3yercss pacTeHUSMHU KakK 3amac a30Ta, KOTOPBIH MOXKET
BBIBOJMTHCS M3 XJIOPOILJIACTOB B BAKyOJIM, U B CTPECCOBBIX YCIIOBHSIX PACIICIUIATHCS MPOTea3aMH H
HATPABJISITECS B IPYTHE OPTaHbl JUIs IOICP)KaHUsS CUHTE3a OSJIKOB.

B nenowm, y pactennii Ha Py6ucko npuxoaures 15-35% obmero azora u okono 30-60% oGmiero
KOJIMYECTBA PACTBOPUMBIX OCIIKOB MOOETOB, KOTOPBIE COCTABIIAIOT OOJBIION ITyJl 3allaCHOTO a30Ta.
Conepxanre PyOrcko 3aBUCHT OT 3kcmpeccud renoB rbcl u RbcS, ckopoctu cunTe3a u nerpamaiuu
Oenka. MblI uccienoBanu cojaepxanue Oonbioit cyobeaununbl RDCL u ypoBeHb 3Kcmpeccuu
cootBercTBYytoMIEero rena rbcl y C3 ramodura Chenopodium quinoa npu aevicteuu 3aconerus (300 MM
NaCl), zacyxu (ys = -0.3 MIla) u nosbimennoi Temneparypsl (35°C). Pe3ysnbraThl mokasaiu, 4ToO
MOBBIIIICHHAS. TEMIIepaTypa BbI3biBaa 2.3-KpaTHOe ycuiieHHe sKcrmpeccuu rena rbcl. OtmenbHOe
JICWCTBHE 3aCOJICHUE MpH OOBIYHOM TeMIlepaType He BBI3BIBAJIO M3MEHEHHi B sKcrmpeccuu rbcl, a
COBMECTHOE JICHCTBHE MOBBIIICHHON TEMIIEPATYPhl U 3aCOJICHHS MPUBOIUIIO K 2-KPATHOMY CHIKEHHIO
skcnpeccun rbcL. JleficTBue 3acyxu M COBMECTHOE JCHCTBHE 3aCyXH M TOBBIIICHHON TeMIIEpaTyphI
MIPUBOAMIIO K CXOXKEMY 2-KpaTHOMY CHMIKEHUIO SKCIpeccuu reHa. IHTepecHo, 4To cozepkaHue Oenka
RbcL mpu Bcex BUIax BO3JACHCTBHS CYIIECTBEHHO HE U3MEHSIOCHh. TO €CTh U3MEHEHHSI B OKCIIPECCUH
reHa He MNPUBOAMIM K H3MEHEHHIO COJEpXaHHUS COOTBETCTBYIOIIEro Oeinka. DTO MOXKET ObITh
CIIEZICTBHEM TOCT-TPAHCIISIIUOHHBIX MOTUPHUKAIMNA WM W3MEHEHHs OajaHca CHHTE3a W JeTpajalu
Oenka. Tak, TpH MOBBIIICHHOW TeMIepaType BO3MOXHO yCHIeHHe nerpagauun Oenka RbcL mis
TIOTIOJTHEHHSI 3a11ac a30Ta, KOTOPBIA MOYKET PacX0J0BATHCS JJIsl KCTPEHHOTO CHHTE3a YyBCTBUTEIBHBIX
K BBICOKMM Temreparypam OenkoB. IIpu ocMOTHUECKOM cCTpecce MOXKET HMPOUCXOJIUTh 3aMeUIeHUEe
Jerpajaiy JUisl ToAep>KaHusi HEOOX0IMMOT0 KOJTMYEeCTBa OeKa.

B nienom, HaOr0 1M Ch 3HAUUTENBHBIC PA3IIMUKs B Peaklny dKcpeccuu reHa rbcl u comepxanus
Oenka RbCL Ha cTpeccoBbie BO3ICHCTBUS, YTO HEOOXOIUMO YUUTBHIBATh MPH UX HCIIOJIL30BAHUM IS
OLIEHKU U3MEHEHUH aKTUBHOCTU (POTOCHHTE3A.
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TRANSCRIPTOME ANALYSIS OF STRESS ADAPTATION MECHANISMS IN
MALUS SIEVERSII

. . 1; . 11 M 11 - 1! 2
Yanin K. 1?* Taskuzhina A.2" , Kapytina A.2" , Kerimbek N.2" , Gritsenko D.

!Laboratory of Molecular Biology, Institute of Plant Biology and Biotechnology SC MSHE RK,
Almaty, Kazakhstan
2Department of Molecular Biology and Genetics, Al Farabi Kazakh National University,
Almaty, Kazakhstan
*e-mail: yanin.kirill97 @gmail.com

This study investigates the transcriptome profile of Malus sieversii, a wild apple species native to
Central Asia and an important genetic resource for apple breeding programs. RNA-seq data was
generated from five distinct samples (1-101, 1-42, 2-42, 3-24, and 3-8) and mapped to the Malus
domestica GDDH13 v1.1 reference genome. Hierarchical clustering analysis revealed three distinct
expression groups among the samples, with high correlation coefficients (0.65-1.00) indicating both
shared and unique transcriptional responses. Differential expression analysis identified several
significantly regulated gene families, notably including multiple Late Embryogenesis Abundant (LEA)
proteins, heat shock proteins, dehydrins, and stress-responsive transcription factors. Particularly notable
was the upregulation of cold-regulated genes such as cold-regulated 47 (COR47) and dehydrin xero 1,
alongside important stress response mediators including catalase 2, metallothionein, and arginine
decarboxylase 2. Functional annotation revealed enrichment of genes involved in abiotic stress
responses, protein folding, and oxidative stress management. The differential expression of
photosynthesis-related genes, including chlorophyll A-B binding proteins and ribulose bisphosphate
carboxylase, suggests adaptive metabolic adjustments. These findings enhance our understanding of the
molecular mechanisms underlying Malus sieversii's environmental adaptability, particularly to cold
stress, and identify potential genetic resources for apple breeding programs aimed at developing cultivars
with improved stress tolerance.

The work was funded by the Ministry of Science and Higher Education of the Republic of
Kazakhstan within the framework of a targeted funding program BR21882269 “Using genome editing
technology to increase the productivity of economically important crop plants”.
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OIPEAEJIEHUE CHEKTPA TEHETUYECKHX MYTAIIUA C PAKOM
INPEACTATEJIBHOMU ’)KEJIE3bI Y KAZAXCKOH IHOIIYJIAIIUHU

O6xikepim C. 12", Ckpoprosa J1.1, Epramu K., Kynycosa I'.!

1 Jlabopamopus monexynspunotu eenemuru, PITI « Ancmumym cenemuxu u ¢huzuonocuuy KH
MHBO PK, Kazaxcman, Animamol
2 Kagheopa monexynaprotl 6uonocuu u eenemuxu, Kazaxckuil Hayuornanouslil ynueepcumem
umenu anb-Papabu, Armamol, Kazaxcman
*e-mail: abdikerim.saltanatl@gmail.com

AxtyanbHOCTh: Pak mpencratensHoOM skenesbl (PIDK) siBisercs Hambonee pacnpocTpaHEHHBIM
3JI0KAYECTBEHHBIM 3a00iieBaHMEM y MY>XuuH B 112 cTpaHax, oXujaercs, 4to 3a 15 jer ero yucio
yBenuuuTcs BaBoe. Buenpenue meroga NGS B KIMHUYECKYIO MPAKTUKY MOBBICUIO 3(P(HEKTUBHOCTD
BBISIBIICHUSI HACJICJACTBEHHOM MPHUPOJIbI 3a001€BaHus Yy OOJBHBIX PAKOM MpeACTaTeIbHON ene3bl. K
COKAJICHUIO, B HACTOsIIIIEE BPEMsI HIMEETCS HEJJOCTaTOUHO JIaHHBIX O CIIEKTPE TeHETUYECKIX BAPHAHTOB
IIpU paKe MpeJICTaTeNIbHOM JKene3bl B KazaxcKoi nomysiiuu. Lenbto qanHoi paboThl ObLIO BBISBICHUE
MOMYJISIIMOHHO- CHeIU(PUUECKUX TeHEeTUYECKUX MapKepoB paka MpeAcTaTeIbHOU >Kele3bl METOAaMHU
NGS.

Martepuansl 1 MeTonibl: B nccienoBanue 6butH BKIIOYEHBI 118 Ka3aXxCKUX MY»KYHMH C IHarHO30M
arpeccuBHas ¢Gopma paka mpeacraTenbHoOu kene3sl. Beimenenne JIHK u3 KpoBH TpoOBOIMIIOCH C
nomoineko cuctemsl ReliaPrep™ Blood gDNA Miniprep. Tapretaoe cexBerupoBanue >1700 5K30HOB
94 TeHOB, BOBIICUYCHHBIX B KaHIIEPOI€HE3, MPOBOJMIOCH Ha Iuiatdpopme MiSeq ¢ ucmnonb30BaHUEM
nanenu TruSightCancer. Ananus manaeix NGS nposoamics ¢ nomomisio MiSeq Reporter.

Pesynbratel mccnenoBanusi: C  wucnonb3oBanuem NGS-aHanm3a y TamMeHTOB € PakoM
IIPEJCTaTENIbHOM XKele3bl ObUIN BhIsABIEHBI MyTaluu B 78 u3 94 PITK-acconumpoBaHHbBIX T€HOB aHEIH
TruSight. Beero 0buto BhisiBieHO 8282 BapuanTa. [1o criekTpy MyTaiuii pacrpeeieHue cieayoiee:
4230 cunoHuMuuyHbIX BapuaHToOB (51,1%), 3598 3amen amuuokucior (43,4%), 294 BapuanTta B
HHTPOHHBIX obOnactsax (3,6%), 61 BapuaHt C
npuodpereHueM wiu motepeit cron-komoHa (0,7%), 55 BapHaHTOB CO CABHIOM pPAaMKH CUMTBIBAHUS
(0,7%), 14
HapyIeHui B caiftax crutaiicunra (0,2%), 13 nenenmii (0,2%), 10 BapuaHTOB ¢ noTepeit crapT-Kog0Ha
(0,1%) u 7 BapuanToB B Hekoaupyronmx ydactkax (0,1%). [Tpu ananuze VCF-daiinos narrentos ¢ PIDK
ObUTM  BBISBJICHBl ~ KIMHUYECKM  3HAUMMbIE MyTallud B  T€HaX, AacCOIUUPOBAHHBIX C
MPeapPacioIOKEeHHOCThI0O K paky. OOHapykeHbsl BapuaHThl B reHax ATM (c.2465T>G), BRCAZ2
(c.631G>A); ¢.7008-2A>T), CHEK2 (c.470T>C). DTu MyTaluu 3aTpardBalOT KIFOYEBBIC TEHBI
penapauuun JIHK u Morytr ObITh 3HAaUMMBIMH JJii MpPOrHO3a M BbIOOpa Tepanuu. Haubonbiiee
KOJIMYECTBO MyTaluii Obi10 3adukcupoBano B renax ALK (588 Bapuanrto), APC (476), NSD1 (407),
BRCA2 (404), RECQL4 (395) u apyrux. DTH T€Hbl MOTYT UTpaTh KIIIOYEBYIO POJIb B MATOrCHE3e
3a00JeBaHUs U TPEOYIOT JalbHEHIIEro pyHKIMOHAIBHOTO U3YYEHUSI.

[TpoBenénubIii aHanM3 ¢ ucmonb3oBaHueM TexHOJIOrHH NGS mo3BoNMI BESIBUTH MOTEHIIMAIHHO
NaTOreHHble MYTAIlMM, Y4YacTBYIOIIME B pa3BUTUM 3aboneBaHus. OJHAKO JAHHOE HCCIIEIOBaHHE
SIBIISICTCS TIMJIOTHBIM, ¥ ISl TIOJTy9eHUs 0oJiee JOCTOBEPHBIX M 00OCHOBAHHBIX BBIBOJIOB HEOOXOIUMO
€ro JaypHeilee paciupenue Ha 6osee KpymHOH BEIOOpPKe.

Pabora BeimomHeHa B pamkax mpoekta AP19680315 «M3yueHne KIMHUKO-TEHETHYECKUX
aCIIEKTOB Pa3BUTHS paKa IPEICTATEIBHOM KeJle3bl B Ka3aXCTaHCKOW MOIYJISIIUN HAa OCHOBE TAPTETHOTO
JIHK-tunupoBanus u ceKBEeHUPOBaHUA», pruHaHCHUpyeMoii KomuTeToM Hayk MUHUCTEPCTBA HAYKU U
BhICIIeTO 0OpazoBanus Pecrryonuku Kazaxcras.
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HEPATOPROTECTIVE ACTIVITY OF RHEUM CORDATUM LOSINSK EXTRACT iN
AN EXPERIMENTAL MODEL OF FATTY LiVER DISEASE

Amangeldinova M.22* Kudrina N.O.%?, Yildirim M.3, Shokan A.K.}?,
Kulmanov T.E.%, Yergozova D.M.}?

Al-Farabi Kazakh National University, Almaty, Kazakhstan
?Institute of Genetics and Physiology SC MSHE RK, Almaty, Kazakhstan
3Department of Biochemistry, Faculty of Pharmacy, Harran University, Sanliurfa, Turkey
*e-mail: madu.ma@mai.ru

Abstract. Non-alcoholic fatty liver disease (NAFLD) is one of the most common forms of chronic
liver disorders, and currently, there is no universally effective therapy available. In our previous study,
we performed a phytochemical analysis of Rheum cordatum Losinsk. extract, identifying the presence
of polyphenols, flavonoids, and anthraquinone compounds with potent antioxidant activity. The aim of
the present study was to evaluate the hepatoprotective properties of the extract using a rat model of diet-
induced fatty liver disease.

The experimental model was reproduced in three-month-old male rats by feeding a high-calorie
diet for four weeks. Animals were divided into three groups: intact (n=5), control (n=5), and
experimental (n=20), the latter receiving the extract at a dose of 50 mg/kg for 28 consecutive days.
Administration of the extract resulted in a significant decrease in key biochemical markers of liver
damage—alanine aminotransferase (ALT), aspartate aminotransferase (AST), and y-glutamyltransferase
(GGT)—indicating stabilization of liver function. Histological examination of liver tissues revealed a
marked reduction in steatosis, hepatocyte degeneration, and inflammatory infiltration compared to the
control group.

The results demonstrate a pronounced hepatoprotective effect of Rheum cordatum L. extract,
which may be attributed to its antioxidant potential previously established in vitro. Thus, the extract
appears to be a promising natural agent for the prevention and correction of NAFLD-related liver
disorders. This research was carried out in the framework of Program BR21882180 “Strategy creation
for conserving and developing medicinal and veterinary plant resources in Kazakhstan amid Climate
Change” supported by the Science Committee of the Ministry of Science and Higher Education of the
Republic of Kazakhstan.

Keywords: Rheum cordatum, fatty liver disease, hepatoprotection, antioxidant, CO: extract,
histology, in vivo
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ASSESSING GLUCOSE-RESPONSIVE FEATURE OF CRISPR-EDITED STEM
CELLS-DERIVED PANCREATIC BETA CELLS

Alzhanuly B.?*, Sharipov K.}*

IM.A Aitkhozhin Institute of Molecular Biology and Biochemistry,
Almaty, Kazakhstan
2Al-Farabi Kazakh National University, Almaty, Kazakhstan
3Kazakh National Medical University named after S.D.Asfendiyarov, Almaty, Kazakhstan
*e-mail: bakhytzhan.alzhanuly@gmail.com

Background and aim. CRISPR/Cas9 technology has equipped scientists with broad possibilities
for editing genomes for benefit of science. There is an opportunity for a new cell therapy of type 1
diabetes which can be built on leveraging human embryonic stem cells (ESCs) with CRISPR-edited
insulin gene (INS) expression. The ESCs are now under full scale research as an inexhaustible supply of
B-cells for future transplantation into the patients with diabetes type 1. In this work, we studied the
feasibility of modulating insulin transcription in ESCs using CRISPR/Cas9 technology, differentiated
the cells and assessed the glucose-responsiveness property of the genome edited ESC-derived p-cells.

Methods. The INS in the H1 line of ESCs was targeted with a lentivirus-expressed guide RNAs-
bound CRISPR-dCas9 complex. A deactivated Cas9 nuclease (dCas9) linked to a synthetic VP64
transcription activation factor was used for the activation. Guide RNAs were separately packaged into a
lentiviral vector and the viral product was used to infect previously obtained dCas9-VP64 H1 cells.
Quantitative PCR was used to identify fold increase in INS mRNA expression. Differentiation of the
CRISPR-edited H1 cells toward B-cells consisted of 7 stages with overall duration of 27 to 43 days
depending on how quickly the needed cells were reached on each step. Finally, glucose-responsiveness
of the differentiated cells were assessed using 3 concentrations of glucose: 5 mM, 15mM and 25mM.

Results. Over 900x (compared to controls) insulin expression was observed in the CRISPR-edited
H1 cells. The Hoechst staining successfully detected insulin as an expressed protein. After the
differentiation the fully edited cells expressed a lot more level of insulin production compared to the
negative control group, which is the same H1 cells but without integration of gRNAs. However, insulin
level in the obtained cells was much lesser compared to insulin synthesis in human islets.

Conclusion. Although the regulation of insulin gene is complicated in nature, it was found feasible
to target and activate it in H 1 stem cells using CRISPR/dCas9. Directed in vitro differentiation of the
CRISPR-edited H1 stem cells to pancreatic 3-cells provided a path to potential approach for obtaining
new line of insulin-producing cells for future therapy options. The results surely bring light to cell
therapy development journey for type 1 diabetes.

Key words: diabetes mellitus, insulin, pancreatic beta cells, CRISPR, stem cells
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BKJIAI OCHOBHBIX AJIVIEPTEHOB ART V11 ART V 3 B PASBBUTHE
AJUIEPTUYECKOMN BPOHXUAJIBHON ACTMBI: CPABHUTEJIbHOE HCCIIENOBAHUE
IBIJIbIbI PA3HBIX BU/1OB I1OJIBIHU HA MBIINIMHOU MOJIEJIN

AxtemoBa H.1*, Ceprasuna A.!, Bonar6exos T.!, Paxmatynnaepa I'., Taiinakosa 3.1, Ta6b1HOB
K.}23 ®omun I'.2, Zhao Lan*, Zhong-Shan Gao*®, Ta6smos K. 1235

"Mearcoynapoonuii Ilenmp Baxyunonoeuu, Kazaxckuii hayuonanbuwiii azpapbwiil
uccnedosamenvckull yuusepcumem, 2. Aamamot, Pecnyonuxa Kazaxcman
2ﬂa60pam0puﬂ OOKNUHUYECKUX Ucciedosanutl ¢ sueapuem Hayuonanohoeo nayunozo yenmpa
0c000 onacuvix ungerxyuti um. M. Avuxumbaesa, 2. Anmamwl, Pecnyonuxa Kazaxcman
3T&TvaX LLC, 2. Armame, Pecnybnuxa Kazaxcman
“Allergy Research Center, Zhejiang University, Hangzhou, China
SState Agriculture Ministry Laboratory of Horticultural Plant Growth, Development and Quality
Improvement, Zhejiang University, Hangzhou, China
®Pecnybnuxanckuii annepeonoeuueckuii yenmp, HUH xapouonozuu u enympennux 6onesmuei,
2.Anmamei, Pecnyonuxa Kazaxcman
*e-mail: nazgum-ahtemova@mail.ru

Bseoenue. 1lpuiblia TONBIHM SIBJISETCSI OAHMM M3 OCHOBHBIX MHIAJSALMOHHBIX aJUIEPreHOB,
CIIOCOOCTBYIOUIMX Pa3BUTHIO CE30HHOTO AJUIEPTUYECKOTO PHHHUTA U OPOHXHATBHON aCTMbI BO MHOTHX
crpaHax Mupa. OJHAKO aJUIepreHHbIN MOTEHLUANl OTAEIbHBIX BUIOB IOJBIHU, @ TAKXKE BIMSIHHUE UX
MaxopHbIX ajuiepreHoB Art v.1 u Art v 3 Ha KIMHMYECKHE MPOSBICHUS aJUIEPIHMHM OCTAIOTCS
MaJIOU3y4eHHbIMU.

Llesnpro paboTHI SBISIIOCH OIICHKA U CPaBHEHHE aJNIEPreHHOCTH TPEX BUAOB MOJIBIHU — Artemisia
vulgaris, Artemisia absinthium u Artemisia annua — Ha 3KCIEPUMEHTAIILHOW MOJENIU aJUICPIHU Y
mbimeir BALB/C, ¢ anamu3om cBsizu Mexay conepkandeM Art v 1 u Art Vv 3 U BBIPOKEHHOCTBIO
aJJIEPrUYeCKOro OTBETA.

Memoovl.  Mpimn  ObUIM  CEHCHOMJM3MPOBAHBI M IOBTOPHO  NPOBOIIMPOBAHBI
CTaH/IapTU3UPOBAHHBIMH SKCTPAKTaMU IbUIBIBI YKA3aHHBIX BUJOB. AJUIEPIrUYECKUN OTBET OLIEHUBAJICS
[0 YpPOBHSIM 0OIIero u amjiepreH-cnenupuyeckoro IgE B cbiBopoTke, cTeneHH rMneppeakTUBHOCTH
JIbIXaTeNbHBIX ITyTeH, BBIPAXKEHHOCTH OTEKA YIIIHOM PaKOBUHBI U THCTOMATOJIOTMYECKUM U3MEHEHUSIM B
nerkux. [IpoBoauiICS KOPPESIIMOHHBIA aHAIN3 MEXIy coiaepkanueM ayuiepreHoB Art v 1/Art v 3 u
MIOJIy4E€HHBIMH 110Ka3aTEISIMHU.

Pesyromamer. Hanbounplyto anjiepreHHyl0 akTHBHOCTB IpojaeMoHcTpupoBana A. vulgaris,
BbI3bIBasi BbIpakeHHBIM |JE-0TBeT, OpOHXHANBbHYIO THUIEPPEAKTUBHOCTh U TSDKEIOE BOCIHAJICHHE
aerovHoi Tkanu. A. absinthium obnanana mpomexyTo4HOM aKTHBHOCTBIO, @ A. aNNUa — HaMMEHbBIIEH.
Copepxannie Art v 1 1ocToBepHO KOPPEIUPOBAIIO € KIMHUKO-Ta00paTOPHBIMH NPU3HAKAMU aJNIEPTUH,
B To Bpems kak Art v 3 He mokasbiBaJll 3HauuMMBIX cBsized. Haumbonee UH()OPMATUBHBIM
MPOTHOCTHYECKUM MOKA3aTeNIeM TSDKECTH MOPAKSHHUs JISTKUX OKa3anoch cooTHorreHne Art v 1/Art v 3.
3aknoyenue. Art v 1 urpaer Benyurylo posib B Pa3BUTHM aJUIEPTUYECKOTO BOCIHAJICHHUA,
WH/IYIIIPOBAHHOTO TIBUIBIIONW TIOJIBIHH, W €r0 KOJHMYECTBEHHOE mpeodiananne Ham Art V 3 sBiseTcs
BaXXHBIM (DaKTOPOM PHUCKA TSDKENBIX HpOsiBIeHUM amnepruu. lomydeHHble pe3ynbTaThl yriayOJsioT
MMOHMMAaHHUE MOJIEKYJIIPHOW OCHOBBI AJIJIEPTUH HA MbUIbILY MOJIBIHK U MOTYT OBITh MCIOJIb30BaHBI JUIs
COBEPILIECHCTBOBAHMSI METOIOB IMarHOCTUKHU U aJllIepreH-crenn(Guiyeckoil Tepamnuu.
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HUPKYJISIUSA PECIIMPATOPHBIX BUPYCOB B 2022-20251T. B KASAXCTAHE

baiimyxameroBa A.M.*, KankoxxaeBa M K., I'me6osa T.U., Cakraranos H.T., Jlykmanora I".B.,
IlMamenosa M.T"., Kiimenieesa H.I'.

TOO «Hayuno-npou3600cmeenHblll yeHmp MUKPOOUOIO2UU U BUPYCOTIOSUUY,
2. Anmamul, Pecnybauxa Kaszaxcman
*e-mail: a_baimukhametova@mail.ru

Bupycsl rpunna u gpyrue OPBM mocToslHHO LMpPKYJIHMPYIOT CpEOu HAaceleHUs, BbI3bIBas
CE30HHBIE 00O0CTpeHus 3a00JieBaHMsI M INEPUOAMYECKM IpUOOpeTas XapakTep SMHIAEMHH U Jaxe
MaH/IEMUi, COMPOBOMKAAIOUINECS 3HAYUTEIBHBIMH TOCIEACTBUAMU IS 3APAaBOOXPAHEHUS, SKOHOMHUKH
U conpanbHoi chepbl. bruonornyeckue o6pasibl B konuuectBe 1863 6nonpoos! (1057 HOCOrIOTOUHBII
cMbIB 1 806 CHIBOPOTOK KPOBHM) OBLIH MOJTYYEHBI OT JIUII, OOPATHBIINXCS B MEJUIIMHCKHAE OPTraHU3aIINH,
pacrojoKeHHbIe B pa3nu4HbIX pernoHax Pecriyonuku Kazaxcran B snunemudeckue ce3onsl 2022-2025
IT.

Bupycnyto PHK pecnupaTopHbIX MaTOr€HOB BBISBISUIM B IOJMMEPA3HOM IIETTHOM peakiuu B
peansHoM Bpemenu (I1LIP) ¢ ucnosnp3oBanuem amrmudukatopa Rotor-Gene Q6 plex (QIAGEN,
I'epmanus) ¢ Habopamu peareHToB s [1L[P-auarnoctuku ToproBoit mapku « AMmmCeHc®» (OBY
«UHWU >nimpemuonorun Pociotpeduanzopay, Poccus).

Hanuuue crienurueckux aHTUTE B CBIBOPOTKAX KPOBH K Bupycam rputimna noarunos A(HLIN1),
A(H3N2) u B ompenensinu B peakuuu TOPMOXKEHHs reMarriroTuHupytomend aktuBHOCTH (PTTA) u
ummyHopepmentHom aHamuze (MPA) cormacHo pexomengauuu BO3 ¢ ucnosnb3oBaHuem
KOMMEPUYECKHUX TUarHOCTHYECKUX MpernaparoB mpousBojactea OO0 «IIpennpustie mo mpou3BOACTBY
auarHoctuueckux npemnapatos» (Cankr-IlerepOypr).

Hccnenoanue HocornoTouHblx cMbIBOB B [1L[P no3Bonuio BeisiBuTh PHK Bupyca rpumnmna B 173
cMbiBax (16,37% ot o0miero 4mciia MCCle0BaHHbBIX Mpo0): BUpyca rpumma tuna A — B 101 mpode
(9,56%) u Tuna B —B 20 (1,89%). 'enernueckuii matepuan Bupyca rpunmna A/HIN1pdm oGHapyxeH B
32 cmbiBax (3,03%), A/H3NZ2 — B 20 o6pazuax (1,89%). B 49 cmbiBax (4,64%) cyOTun Bupyca rpunma
TUTIa A HE YCTaHOBJIEH. PecriupaTopHble BUPYCHI HE TPUIIIO3HOM ATHOJIOTHH BBISIBIIEHBI B 67 00pasiax,

U3 KOTOPBIX peCHMpaTOpPHO-CUHIETHAIBHBIN BUpyc oOHapyxeH B 3,03%, punoBupycsl B 1,61%.
OcranpHBIe  pecTMpaTOpHBIE AareHThl, TaKHe KakK aJeHOBHUPYCHI,  OOKaBHPYCHI, KOPOHABHUPYCHI,
MeTanHeBMOoBHpYChl, maparpuri | u |1l Tuna BeIsABIAINCH B € AMHUYHBIX ciTydasx (MeHee 1% oOpa31os).

Ceposornyeckue  UCCIEOBaHHUs  CHIBOpOTOK KpoBu B PTI'A  mokazanu  Hamuyue

aHTHreMarrmroTHHUHOB Bupyca rpunna A/HIN1pdm2009 B 47 mpobax (5,83%), A/H3N2 — B 30

(3,72%) n Tuna B — B 88 oOpazuax (10,92%). [TonoxxurenbHblil pe3yabTaT K IBYM HOJATUIIAM BHpYyca
rpunmna A u tuny B BeisiBieH omHOBpemenHo B 57 (7,07%) cmywasx, k A(HIN1 u H3N2) — B 65
cbeiBopoTKax (8,06%).

B U®A anturena x Bupycy rpunna A/HIN1pdm oGHapyxens B 26 npobax (3,23%), k BUpYCY
A/H3N2 — B 24 obpasuax (2,98%) u k Tuny B — B 89 ceiBopotkax kpoBu (11,04%). OmHOBpEMEHHO
aHTUTEJNA K JIByM MOATUIIAM BHpYyca Ipunna A BbIBICHBI B 54 ChIBOpOTKax KposH (6,70%), A u B — B
39 (4,84%).

ITo pesynbraram nepBuuHoro ckpuuHunra odpasuoB B I[P, PTT'A u UDA cpenu HacemeHus
YCTaHOBIIEHA COIMPKYJISIMS BUPYCOB rpuIina Tuna A u B ¢ mpeobnananuem tuma A.

ITocTostHHBIN HaA30p 3a TPUMIIOM UTPAaET KU3HEHHO BaKHYIO POJIb B BBISBICHUM YHUKAIbHBIX
BUPYCOB TpHWINNIA Yy JIIOJIEH WJIM HOBBIX TEHETHYECKHX BAPHAHTOB BUPYCOB TpPHUIINA, HMEIOIINX
SMHIEMHOJIOTMYECKOE M KIIMHUYECKOE 3HAUEeHHE.

Qunancuposanue ucciedosanuil 8vinoaneno 6 pamxax AP19677931 «Bwissnenue mpancmuccuu
gupycoe ecpunna euHmepeiice uenosexk-scusomuvie 6 Kazaxcmaney IV «Komumem nayxku
Munucmepcmea nayku u gvicuteco obpazosanus PK»
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IFEHOMHBIE U XPOMOCOMHBIE MYTALIUA Y MYXKYHUH C BECIVIOJAUEM:
YACTOTHbBIN AHAJIN3

Bakrsi6ait ©.M.12* Capcenbaea XK K.2, Kanumaram6eros A.M.!
L Kazaxcruii nayuonanvnoul ynueepcumem um. ano-Dapabu, 2. Anmamel,
Pecnyonuxa Kazaxcman
2 Meacoynapoomwiii knunuueckuii yeump penpodykmonozuu PERSONA, 2. Anmamui,
Pecnybnuxa Kazaxcman
*e-mail: asel.baktybay@bk.ru

XpoMocoMHbIe abeppaliy, NepeJarouIiecs: MO HacleICTBY, CIOCOOCTBYIOT OECIUIONUI0 U
MMOBTOPHBIM BBIKUIBIIIIAM, IPUBOISAIIUM K PEPOIYKTHBHONW (GYHKIIMHU y Tap. DTU abeppaiuu MOTYT HE
UMETh SBHBIX KIMHUYECKHUX MPOSIBICHUN U OCTABAaThCS HEBBISBICHHBIMU HA MPOTSHKEHUN HECKOJIBKUX
nokojeHuid. OpHako Oecryiofue WM TOBTOPHBIE CAMOIPOU3BOJBHBIC BBIKMABINHN, a TaKXKe
XPOMOCOMHBIE a0eppaliiil MOTYT MPOSIBIISTHCS Y IOTOMCTBA BO BpeMsi raMeToreHesa. B pamkax 1anHoro
MCCIIeT0BaHMsI ObLT IIPOBEICHBI IUTOI€HETHUECKUE HCCIIEIOBAHNS TEHOMHBIX 1 XPOMOCOMHBIX MYTaIlUii
y MY4HUH ¢ O€CII0ueM.

KapuorumupoBanue muMponuToB nepudepuyeckoil KpoBH TpoBeneHO 2352 MyXKuuHaMm
PENpOAYKTUBHOTO Bo3pacTa oT 21 mo 55 nert, ctpagatomux OecrioguemM. CpeaHuii BO3pacT COCTABUI
33,746,3. HccnenoBaHue mpOBOAWIOCH B IIUTOI€HETUYECKOM sabopaTtopun MexayHapogHOIro
KIIMHUYECKOTO LIeHTa pernpoaykToiaoruu «Persona» B nepuoa ¢ 2018 o 2024 rona.

XpPOMOCOMHBIE HAapYIICHUsI OBUIM OIICHEHBI ¢ MOMOIbl0 G-0oHauHra Metada3HbIX MIACTHHOK.
Merada3npie  kiIeTku, He  MeHee 12, aHaIM3UpOBAIM  HA  MHUKpOCKore  Soptop
RX50 Sunny Optical Technology (Group) Company Limited (Kuraii) ucciemoBaTenbcKoro kiacca ¢
mporpaMMoii aBTomMaruyeckoro kapuotunupoBanusi GenASIs Bandview. Kapuotun omnwmceiBanu B
COOTBETCTBUH ¢ MexXTyHapO HOH ITUTOreHeTHYecKoi HoMeHkIarypoir ISCN2016.

HopmanbHhsiii Myxckoii kapuoTu (46,XY) 6bu1 ycraHoBiieH y 1777 00caeJ0BaHHBIX MAI[MEHTOB,
4TO cocTaBisieT 75,6% ot obuiero ymncna nanueHTos. Cunapom Knaitndensrepa (47,XXVY) BbIsBIIEH y
19 (0,8%) manueHToB.

CTpyKTypHBIE TIEpEeCTpOMKHM KapuoTura Habmonanuchk y 66 (2,9%) nanuentos. U3 Hux y 36
(1,5%) my>xunH 0OHapykeHbI HHBepcHH 10 1-0if xpomocome (nN=4; 0,17%); o 7-oit — (n=2; 0,09%);
mo 8-oit — (N=1; 0,04%) u mo 9-oii xpomocome (N=29; 1,2%). YV 7 (0,3%) My*X 4uH OOHAPYKECHBI

pobeptcoHoBckue TpaHcinokanuu; y 19 (0,8%) — peuumnpokssie Tpancnokauuu; y 3 (0,13%) —
neneruun Y xpomocoMmbl; y 4 (0,17%) — BBISBICHBI JTONMOJIHUTEIBHBIE MaTepHAIbl HEM3BECTHOTO
MIPOUCXOKICHUS.

[TomumopdHBIe BapuaHTBI XpOMOCOM ObUTH 0OHapykeHbI y 485 myxuuH (20,6%). U3 Hux y 349
(14,8%) obHapyxeH nmonuMop(hu3M reTepoxpoMaTuHOBOro cermMenTa 1, 9, 16 u Y xpomocomsr; y 120
(5,1%) — nmonuMopGhU3M CITyTHHYHBIX PAiOHOB aKPOILIEHTPHUYECKHUX XpoMocoM; y 16 manuentos (0,7%)
— KOMOMHUpPOBaHHbIE (POPMBI TOTUMOPPHU3MOB.

Taxoke y nByx My>xurH, B 0,1% cirydasix, ObUTH BISIBIICHBI KapHOTHITEI — 46,XX.

[TonmyyeHHble pe3ynbTaThl IO3BOJIAIOT TOBOPUTH OO OMNpPEIENCHHOM BKJIaJ€ TE€HOMHBIX H
XPOMOCOMHBIX MYTaIliil MIpH MYXKCKOM Oecrutoanu. l{uToreHeTnvyeckne MCCIeOBaHUS TPU JaHHOM
NATOJIOTUH MTO3BOJISIOT ONITUMHU3UPOBATH AUArHOCTUYECKHE MOAXO0 b B aHAPOJIOTHU U PENPOTyKTUBHOM
MEIUIIMHE, a TAK)KE JJIS1 TOBBIIEHUS 2P PEKTHBHOCTH T€HETUIECKOTO KOHCYJIBTUPOBAHHUSI CYTIPY)KECKUX
nap.
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PE3YJIBTATHI UCIIOJIB30OBAHUS TIPOI'PAMMBI IDASCORE ITPU OLIEHKE
IMBPHUOHOB Y JKEHIIIUH PA3HbBIX BO3PACTHBIX I'PYIIIT

bexmyxanberoBa AH¥* beraiinapora A.B.2, KanumaramGetos A.M.!

' Kazaxcruii nayuonanvuwiii ynusepcumem umenu anv-Papabu, 2. Anmamo,
Pecnybnuxa Kazaxcman
2TOO «New Generation Clinicy, . Azmamul, Pecny6auxa Kaszaxcman
*e-mail: ms.vipaida@gmail.com

B macrosimee Bpemst B cdepe BCHOMOTaTENbHBIX PENPOJYKTUBHBIX TEXHOJOTUU IIHUPOKO
ucrionb3yercss nporpamma IDAScore, koropas aHanu3upyeT IMHAMUKY pa3BUTHS 3MOpPHOHOB C
NPUMEHEHHEM AJIITOPUTMOB MAIIMHHOTO OOy4YEHHsI, MOMOTas AMOPHOJIOTY MPHUHUMATh OOBEKTUBHOE
pelieHre 00 UX MepeHoce Uik 3aMOPO3Ke.

Lenpto naHHOM pabOTHI SIBISETCS CPaBHHUTENBHBIN aHanmu3 3((EKTUBHOCTH HACTYIICHUS
OepeMEeHHOCTH MPHU BHIOOpPE IMOPHOHOB HA OCHOBE MCIOJIb30BaHUA nporpammbl IDAScoOre y xeHmuH
pa3HBIX BO3PACTHBIX TPYIIL.

3a nepuop ¢ siaBapsa 2023 roga no sHBaph 2025 roga Obutn mpoBeaeHsl mporeaypsl OKO 121
JKEHIIIMHE B Bo3pacTe OT 24 110 58 neT, KoTophie ObUIN panpeeieHbl Ha JBE BO3pACTHBIC TPynmbl: S0
KEHIIUH Miafme 35 et cocTaBuwiu 1-yio rpynmy, Bo 2-yio rpyIiy Bouwu /1 skenuuHa ctapiie 35 jeT.
[Tpu 3Tom niepBuuHOE Oecruioane orMmeuanock y 39 (78,0%) sxeniun 1-oii rpynmsl u 'y 32 (45,1%) — 2-
oif rpymnmbl, BTopu4HOe Oecruiogue Habmomanoch y 11 (22,0%) u y 39 (54,9%) xeHmuH,
COOTBETCTBEHHO. JKH3HEeCmocoOHOCTh SMOPHOHOB Ha 5-i neHs IDAScOre onenuBan B mpeaenax ot 1 1o
9,9 Ganna B cneayromux Auamna3oHax: Beicokas (7,0-9,9 6amio), cpenuss (4,0-6,9 6amioB) u HuU3Kas
(1,0-3,9 6amnoB). [MoTeHnMan MMIUIAHTAIMH 3MOPHOHOB OICHUBAJIACH MO HAJMYHMIO KIMHUYECKON
0epeMeHHOCTH, TaK Kak HH(pOpMaIK 0 OepeMEeHHOCTH nocie 12-Toi Heaeau U pojiax y 00CcIeJ0BaHHbIX
HaMH KCHIIUH OTCYTCTBYET.

ITpu nposenenun npouenypsl KO npousseneno 168 nepenoca smOproHoB. 13 121 sxeHIUHBI y
70 sxenmmu nepenoc 80 (47,6%) >MOPHOHOB MOKa3aa HalWYWE KIMHHYCCKONW OCPEMEHHOCTH, YTO
cocraBisetr 57,9% cnydas. B ocranphbix ciydasx y 51 (42,1%) sxenmmusl nepenoc 88 (52,4%)
SMOPHOHOB TIPUBEN K BBIKUAJBIIIAM. AHAIN3 PE3yJIbTATOB IEPEHOCA C YUYETOM KadecTBa dMOPHOHOB
BBISIBIJI CIIE/IyIOIME MOKazaTenu: B 1-oi rpymnne y 27 jKeHIIHMH, KOTOPOM IiepeHeceHbl 34 sMOpuoHa,
KJIMHUYeCcKast 0epeMeHHOCTh HaOronanack B 33 (97,1%) ciay4asx npu nepeHoce SMOPUOHOB C BBICOKUM
Ka4yecTBOM, CO CPEJHUM KayeCTBOM HE OTMEeYajach U ¢ HU3KUM — B oJHOM (2,9%) ciyudae. Bo 2-oit
rpynne y 43 SKEeHUIMH, KOTOpbIM THiepeHeceHbl 46 5MOpPHOHOB, KIMHUYECKass OepeMEeHHOCTh
HaO0JTI0/1aM1ach PH MepeHoce SMOPUOHOB € BBICOKUM KadecTBOM B 38 (82,6%) ciydasix, co CpeHHM - B
8 (17,4%) cnyyasix ¥ ¢ HU3KUM He OTMevasack. JlaHHbIe 1O BBIKUIBIIIAM PACTIPEISITUINCH CIEAYIOINM
oOpazom: B 1-oif rpymrme y 24 sxeHuiuH (nepeneceHo 34 smopuona) B 29 (85,3%) cmyuyasx BBIKHIBIII
HaOJTFOTAJICSI TIPH TIEPEHOCE IMOPHUOHOB € BHICOKUM KauecTBOM, co cpenHuM — B 5 (14,7%) cnyyasx u ¢
HU3KUM - He Obl10. Bo BTOpO#i rpymme y 27 sxeHIIMH (mepeHeceHo 54 »MOpHOHa) HaOIOJAINCh
BBIKU 1IN, Tipu 3ToM 38 (70,4%), 8 (14,8%) u 8 (14,8%) ciyuaeB BBISBICHO IIPU IIEPEHOCE SIMOPHUOHOB
C BBICOKHM, CPETHUM M HU3KHM Ka4eCTBOM, COOTBETCTBEHHO.

Takum o00pa3oM, MOJSyYeHHbIE pe3yJbTaThl MOKA3ald OXKUAAEeMble DPA3IUYMA [0 YacTOTaM
Ha0It0/1aeMOM KIIMHUYECKOW OEpeMEHHOCTH B 00€MX M3YyUEHHBIX IpyMIax >KeHIIUH U COOTBETCTBYET
JUTEPATypHbIM JAaHHBIM. Y JKGHIIMH MIIAJIIEr0 PEenpoJyKTHBHOIO BO3pacTa OLEHKAa KauecTBa
sMOpHoHa ¢ ToMotIbio porpaMmbl IDASCOre BRICOKO KOppenrpoBaia ¢ YCHEeIHOW UMITTaHTAIlied |
HACTYIUIEHUEM KJIMHUYECKOW OepeMeHHOCTH. B To jxe Bpems y KEeHIIUH cTapiield BO3pacTHON TPYIIIH,
HECMOTps1 Ha Beicokue Oammsl IDASCOre, BeposSTHOCTh MMILTAHTAIIMN CHMKANIACh, YTO yKa3bIBaeT Ha
BO3MOYKHOE BIIMSIHUE JTOTIOJIHUTEIBHBIX MAaTEPUHCKUX (PAaKTOPOB, TAKUX KaK CHH)KEHUE PEIIETITUBHOCTH
SHAOMETPHUSI U BO3PACTHBIE U3MEHEHHSI OOLIUTOB.
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3O®OEKTUBHOCTHh TPUMEPHON ®OPMbl PEKOMBUHAHTHOI'O G-BEJIKA U
HOBBIX IPOTUBOBUPYCHBIX CPEACTB HA OCHOBE HAHOAHTUTEJI IPOTUB
BUPYCA BEHLIEHCTBA

Bucen6aes A K.?*, Basunp I'.A.1?, Cmexenos U.T.1?, Anpi6aes C.J1.12, baranosa JK.M.3,
Axmercaapikos H.H.*

 Kapeopa monexynaproii buonozuu u 2enemuxu, gaxyrvmem 6uono2uu u 6uOMexHoNO2UL,
Kazaxckuil nayuonanvhvli ynueepcumem umenu anb-Dapabu, 2. Anmamei, Pecnybnuka Kazaxcman

2Hayuno-uccnedosamenbckuii uncmumym npobnem 6uonozuu u 6uomexnonozuu, Kazaxcxuii

HayuoHaIbHuLUl YyHUgepcumem umenu ano-Papaou, e. Anmamei, Pecnyoauxa Kazaxcman
3darynomem eemepunapuu u 30ounscenepuu, Kazaxckuii nayuonanvuwlii azpaphuiii
uccneoosamenvckul yuugepcumem, 2. Aimamet, Pecnyonuxa Kazaxcman
*TOO Hayuno-npouséodcmesennoe npeonpusmue «AHTUT'EHy, 2. Anmamui,
Pecnybnuxa Kazaxcman
*e-mail: Amangeldy.Bisenbaev@kaznu.edu.kz

beniencTBo — cMmepTenbHOE 3a00s1€BaHUE, KOTOPOMY MOYKHO YCHEIIHO MPOTHUBOJCHCTBOBATH:
BaKIMHBI BBOJAATCS 10 WJIM TOCJIE KOHTAKTa C MH(UIMPOBAHHBIM XMBOTHBIM. B HacTosiee Bpems
IIPUMEHSIOTCS BaKLIMHBI HA OCHOBE MHAKTUBUPOBAHHOTO BUPYCa; OHU I0POTH, TPEOYIOT MHOIOKPaTHOTO
BBEJICHHUS M BBI3BIBAIOT OMACEHHs MO TOBOJXY O€30MacHOCTH, OCOOCHHO Y JIIOJCH C OCIaOIeHHBIM
uMMyHuTeTOM. IlepcrneKkTUBHON albTepHATHBOM sBIIAETCS CyObeIMHUYHAS BaKIMHA HA OCHOBE
rmukonporenHa G Bupyca OemenctBa (RABV-G), mnonydaemoro #3  peKOMOMHAHTHBIX
HKCIPECCUPYIOIIUX CUCTEM C BBICOKUM BBIXOJIOM M HAJIeKHOW 6E€30I1aCHOCTHIO.

B sToMm mccnenoBannu pa3pabaThIBaINCh KaHAWIATHI CyObEeJMHUYHBIX BaKIMH C BHEKJIETOUYHBIM
nomeHoM RABV-G, mpencrasnennsie B Bugae mMoHomepa (FRABV-GE) mu6o Tpumepa ¢ goMeHOM
tpuMepuszauuu XVIII genoseueckoro komnareHa (rRABV-G-XVIII). UMMyHHBIH OTBET M 3alllUTHbIE
CBOWCTBA OIICHWBAIKCH HAa caMKaxX Mbllield 6—9 Henenb. Pedynprarel nmokazamu, yto IRABV-G-XVIII
BbI3bIBAJ Oo0Jiee MOIIHBIA AHTUTEIBHBIN OTBET M OOECHeyuBall JYYIIyHO 3aLIUTy MO CPaBHEHUIO C
rRABV-GE. OHn BbI3BIBaN 00pa30BaHHE BBHICOKOABHJIHBIX HEHTPATU3YIONIMX AHTHUTEN W TOJHOCTHIO
3alIMINAT  KUBOTHBIX OT CMepTenbHOro 3apaxkeHus. Takum oOpasoMm, FRABV-G-XVIII —
MEPCTIeKTUBHBIA KaHIUAAT Uil Oe30nmacHON U 3pPEeKTUBHOM BaKUMHBL. Takxke OblIN CO3/1aHbl (paroBble
oubmuorekn VHH mpotuB OemenctBa mytem umMmyHu3anuu BepoOmoga 'RABV-G-XVIII. Ilocne
OuomdHHUHTAa W (aroBoro aucIuiess OBUTM BBIIENEHBI TSTh HaHoTen ¢ pasnumumsima B CDR3.
KoHcTpynpoBanuck MOHOMEpHBIE, IUMEpHbIE U TpuMepHble HaHoTena ¢ JoMeHoM XVIII. Bee dpopmbl
HAHOTEJ CHEU(PUYHO CBA3BIBAIUCH C MHAKTUBUPOBAHHBIM BHpycoM U obecrieunBanu 100% 3ammury
MBIIIEH IN VIVO, TeMOHCTpUPYS MOTEHIUAN Ui Tepanuu OemieHcTBa. [IpeanaraeMbie HaHOAHTUTENA
CMOTYT 3aMEHHUTh JOPOTOCTOSIIINE HWMMYHOTJIOOYJIHHBI, CHHU3UTh CTOMMOCTh MPOQWIAKTUKA H
MOBBICUTDH JOCTYITHOCTb JICUCHHS B YJAJICHHBIX PETHOHAX, YTO OCOOEHHO BAXKHO IS MPET0TBPAILEHUS
CMEPTHOCTH OT 3TOTO HEU3JICUNMOTO 3a00IeBaHMUS.
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CRACKING THE GENETIC CODE OF STENT FAILURE: WHY ETHNICITY
MATTERS IN HEART SURGERY OUTCOMES

Bodaubay R.*, Taizhanova D.

Karaganda Medical University NC JSC, Karaganda, Kazakhstan
*e-mail: bodaubay.roza@gmail.com

Coronary stent implantation is a life-saving intervention for atherosclerotic heart disease, yet a
significant proportion of patient’s experience in-stent restenosis (ISR)—a pathological re-narrowing of
the artery that can lead to recurrent ischemia, repeat revascularization, or even myocardial infarction.
While clinical and procedural factors contribute to ISR, emerging evidence highlights the pivotal role of
genetic polymorphisms in modulating individual risk. Crucially, these genetic influences are not uniform
across populations but instead exhibit striking ethnic variations, suggesting that a "one-size-fits- all"
approach to stent therapy may be inadequate for diverse patient groups.

This study synthesizes data from 45 genomic studies (n=68,000 patients) to explore how ancestry-
driven genetic differences impact ISR susceptibility. We focus on key polymorphismsin
CYP2C19 (affecting clopidogrel metabolism), *IL-6* (pro-inflammatory signaling), and TGF- j
(vascular remodeling), which demonstrate divergent allele frequencies and clinical effects across
ethnicities. For example:

East Asians exhibit a 2-3x higher prevalence of CYP2C19 loss-of-function variants (~30-50%
vs. 15-20% in Europeans), leading to reduced clopidogrel efficacy and higher ISR risk.

South Asians with the *I1L-6*-174G>C polymorphism face a 40% increased ISR risk, whereas the
same variant is neutral or protective in Europeans.

African populations show unique TGF- haplotypes linked to exaggerated neointimal hyperplasia,
a driver of stent obstruction.

Mechanistically, these findings suggest that ethnicity-specific genetic architecture influences drug
response, inflammatory pathways, and arterial healing—factors poorly accounted for in current
guidelines. We also discuss clinical implications:

Ethnicity-aware genetic screening could identify high-risk patients for intensified therapy (e.g.,
prasugrel over clopidogrel in CYP2C19 poor metabolizers).

Population-adjusted stent technologies (e.g., polymer-free drug-eluting stents in high-
inflammatory genotypes) may improve outcomes.

Global clinical trials must prioritize diversity to avoid biased recommendations. By "cracking the
genetic code" of ISR, this work challenges the dogma of uniform post-stent care and advocates for
precision cardiology tailored to ancestral background. Future directions include prospective validation
of ethnicity-specific risk scores and trials of genotype-guided antiplatelet regimens.

Keywords: stent failure, genetic polymorphism, ethnic disparities, precision medicine, coronary
restenosis
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PA3BPABOTKA YHUBEPCAJIbBHOM MOJIEJIH IN VIVO PAKA MOJIOYHOM
’KEJIE3bI W3 OIIEPAIIMOHHOT' O MATEPHUAJIA ITIAIIMEHTOB

bokosa V. A.12* TpetbskoBa M.CL.

YTabopamopus 6uonozuu onyxonesoii npoepeccuu, HUHM onxonozuu Tomckozo HUMI], e.
Towmck, Poccus
2J7a60pamopwz ouonocuu eounuunwvix kiemox, HUWM MKM PYJIH, . Mockea, Poccus
*e-mail: pushkay@yandex.ru

Co3nanue Mojeneit iN VIVO siBIsieTcsl B)KHBIM 3TAallOM B DKCIIEPUMEHTAILHON U KIMHUYECKON
OHKOJIOTHH. JKCIEPUMEHTAJbHBIE MOJENU N VIVO CcHOCOOHBI HMHTHPOBATH POCT OITYXOJIH,
MeTacTa3upoBaHKe, B3aUMOJICHCTBHE OMMYXOJIEBBIX KIETOK C MUKPOOKPYKEHHUEM H ITOMOTAIOT B IIOUCKE
HOBBIX TEpaleBTUYECKMX MMIIEHEH M MEeTOJOB JeueHHs. B03MOXKHOCTH, KOTOpbIE OTKPBIBAIOT
KUBOTHBIC MOJICTH HMMEIOT OOJIBIIOE TMPAKTHYECKOE 3HAUEHHE: CO3/IaHHe «aBarapay MalMeHTa,
NPWKU3HEHHAs BU3yaIU3alMs OIyX0JIEBOM MUTpAllMK M MHBA3UU HA OPraHM3MEHHOM YPOBHE U OLICHKA
HOBBIX CIIOCOOOB JICUCHHsI, HAIEJICHHBIX Ha MEPBUYHYIO OITyXOJb, METACTa3bl W MPOPHIAKTHKY
OHKoOJIornyeckux 3aboneBaHuid. [Ipobiembl, ¢ KOTOPBIMH CTaJIKHUBAeTCs MCCieloBaTelb IpU BbIOOpE
ONITUMAIILHOW MOJEJH, TaKhe Kak, OCTYITHOCTh ONEPAalMOHHOTO Marepuaja, BIOOp 3¢ (EeKTUBHOTO
MeTO/a MPoOOMOATrOTOBKM 00pa31oB - ObUIM JETaJbHO U3YUYEHbI U MPEUI0KEHBI BOSMOXKHBIE ITyTH UX
peleHusl.

OTtarnbl Co3/1aHUs MOJEIHN paka MOJIOYHOM eJe3bl U3 OIyXOJIH MalMeHTa BKIIIoYaIu anpoOaruo
CDX-monenn u pa3paborky PDX-monenu nByms pa3HbIMHM METOAAMU (MHOKYJISIMHM KJIETOYHOM
CYCHEH3MM M HMIUIAHTAllUU ILeJbHOr0 (hparMeHTa YelOBEUECKOM OIyXOJu) C LEIbI MOJy4YeHHUs
Haubosee OOBEMHBIX 00pa3oBaHUN s JajbHEHIIEro W3y4YeHHs (PEHOTUIIMYECKOrO0 COCTaBa
OITyXOJIEBBIX KJIETOK. B mpolecce pocTa omyxoiu U MeTacTasupoBaHMs, B TOM YUCIE B JIUM(OY3Jbl,
OLIEHUBAJIOCH 00IIIee COCTOSTHHE KUBOTHBIX, YUYUTHIBAJIICS UX ANIETUT, TOBEJCHUE, OTCYTCTBUE OOJIEBBIX
a¢dekroB. B utorosoit mogenu y wmeimeir Balb/c nude (9, 8 Hem.) ObuLti mONMyuYeHBI 0OBEMHBIC
00pa3oBaHMsl, JOCTaTOYHBIC U TPOBENEHHS PE3CeKIMH T0J OOMIMM HapKO30M C H30(IypaHOM H
JanpHeimero orobopa o0pas3uoB s (peHOTUNHpoBaHus. Pe3ekunio npoBoguIn 1ocie o0pa3oBaHus B
OIyXOJIIX ~COCYAMCTOM CETH, OCTaBJssl YacTh OIYXOJMW /Uil TPOBOKALMHU  JaJbHEUIIETO
MeTacTazupoBaHus. JIMAMPYIONyI0 TPYIIy COCTAaBIISIM KJIETKH C (DEHOTUIIOM OTpPULATEIIBHBIM 10
mapképam CD45, EpCam, CK7/8, N-cadh, u nonoxwurensabivu o CD24.
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EXOSOMAL MIRNAS AS POTENTIAL BIOMARKERS OF RADON-INDUCED LUNG
PATHOLOGY IN HUMANS

Bulgakova O.V., Kussainova A.A., Aripova A.A., Bersimbaev R.1.*

Institute of Cell Biology and Biotechnology, L.N.Gumilyov Eurasian National Univesity, Astana,
Kazakhstan
*e-mail: ribers@mail.ru

Radon is a major environmental risk factor for lung cancer, especially in non-smokers. This
radioactive gas, released by the natural decay of uranium in soil and rock, can seep into homes and buildings
through cracks in foundations and build up to dangerous levels. When inhaled, radon decay products emit
alpha particles that can damage the DNA of lung epithelial cells, increasing the risk of malignant
transformation over time.

According to the World Health Organization, radon exposure is the second leading cause of lung
cancer worldwide, after tobacco smoking. Kazakhstan is one of the countries with naturally high radon
levels due to its geological composition and uranium-rich soils, especially in regions with former mining
activity. Therefore, radon mitigation and regular monitoring are critical for cancer prevention, especially in
high-risk areas of Kazakhstan.

Lung cancer is the leading cause of cancer death in both men and women worldwide, including
Kazakhstan. The majority of lung cancer patients are diagnosed at an advanced stage, resulting in high
mortality and poor five-year survival rates.

In this context, the identification of molecular markers of lung cancer, not only for the early diagnosis
of the disease, but also for its timely prevention in the healthy population, is a major challenge.

Of particular interest are exosomal miRNAs, which are transferred from cell to cell as part of the
exosome. If exosome and miRNA synthesis is indeed initiated by tumour cells, then it can be hypothesised
that this mechanism is necessary to create an optimal microenvironment for the tumour and to maintain the
inflammatory process. A total of 109 participants took part in the study. The participants were divided into
two groups: a control group (53 people) and a group of healthy people exposed to radon (56 people). The
groups were formed on the basis of radon measurements in the homes.

The mean annual effective doses for subjects in the control groups and healthy individuals living in
areas with elevated indoor radon concentrations were 1.73 mSv/year and 4.24 mSv/year, respectively.

The exosomal miRNA expression profile was determined using the miRCURY LNA miRNome
Human PCR Panels platform. Of the 720 miRNAs analysed, 90 showed differential expression levels in
individuals exposed to high radon levels compared to the control group. Forty-three miRNAs showed
increased expression levels, while 47 miRNAs showed significantly decreased expression levels.

To identify miRNAs involved in the pathogenesis of radon-induced changes, a bioinformatic search
was performed using TargetScan (http://www.targetscan.org). In addition, the open database REACTOME
(https://reactome.org/) was used to identify cellular antioxidant defence pathways in animal cells and key
targets for miRNAs showing radon-mediated altered expression.

In total, two miRNAs (hsa-miR-125b-3p and hsa-miR-320c) were identified to play a regulatory role
in the process of oxidative stress and mitochondrial function. The level of the exosomal fraction hsa-miR-
125b-3p in the blood plasma of individuals exposed to elevated radon levels was found to be more than 30
times lower than in the control group (P = 0.0009).

The level of exosomal hsa-miR-320c in the blood plasma of individuals living in areas with elevated
radon levels was found to be more than 14 times lower compared to the control group (P = 0.0001).

In conclusion, the substantial discrepancy in the expression levels of the exosomal fraction of hsa-
miR-125b-3p and hsa-miR-320c in individuals exposed and unexposed to high doses of radon suggests a
potential involvement of these miRNAs in the pathogenesis of radon-induced lung changes.
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AHAJIN3 TEHETUYECKOM HNPUHAJIE?KHOCTH ME3EHXUMAJIbHBIX
CTPOMAJIBHBIX KJIETOK KOMIIVIEKCA IINTAHEHTAPHOU TKAHU METO/JIOM STR-
AHAJIM3A

Bynbruesa 0.1.1*, Actpenuna T.A.l, MasmBanosa T.®.1, Ko63esa 1.B.!, Hukurrna B.A.L,
Cyukoa 0.B.%, Veymxkanosa J1.10.%, Bpynuykos B.A.L, Muxanapkuna O.I'.Y, CepoBa O.D.2,
Camoiinos A.C.!
@By rHI] ®MFEI] um. A.H. Bypnasana ®PMBA Poccuu
2I'5Y3 MO Mockogckuii 061acmHoti nepuHamaibHulil YeHmp
*e-mail: Fmbc@fmbamail.ru

Axmyanvhocms. Me3eHxuMalibHple cTpoManbHbie  KieTkn (MCK) mmaneHTsl  00manaroT
TEPaNeBTHUECKUM TMOTEHIIMAIOM U3-3a UX OCOOBIX CBOMCTB M MOTYT OBITh ONTHMAaJIbHBIM UCTOYHUKOM
Ui ajioreHHo# Tpancmiantauuu. Ocobenno nensatcss MCK 13 minogHoi 4acT muianeHThl 6aaroaapst
ux mnpoiudepaTHBHOMY MoOTeHIMany. B wuccinenoBanusix npumepHo B 30% cimydaeB omnucana
KOHTaMUHAIMSI TUIOIHBIX KJIeTOUHBIX KynbTyp MCK xopHuoHa KjaeTkaMu MaTepu, H03TOMY HEOOXOJMMO
MIPOBOJIUTHh MX T€HETUYECKYI0 MAeHTHU(UKanuio. STR-ananu3 sBisieTcss ONTUMAIBHBIM METOJIOM JUIS
OIpeNieJIeHUs] TEHETUYECKOM MPHHAUIEKHOCTH KieToK. Llenap wuccienoBaHust - IpoBeieHUE
TCHETHYECKOW HWICHTU(UKAMH KIETOK KOMIUIEKCA IUIAIICHTAPHOW TKaHU METOJOM KOPOTKHX
TaH/IEMHBIX TIOBTOPOB.

Mamepuanvt u memoowi. B uccnenoBanue BKIIIOYEHO 54 HemepcOHU(HUIIMPOBAHHBIX 00pasia
kjeTouHbIX KyJapTyp MCK xommiiekca mutanentapaoil Tkanu (P0-P3) ot 15 mianeHT, mojry4eHHBIX OT
3JI0POBBIX POXKCHHI] B Bo3pacTe oT 22 10 39 net (cpeanuii Bo3pacT coctaBui 29+3,7 roga). Beinenenue
JIHK xnerounsix KynsTyp npoBoawiu Habopom Extract DNA Blood&Cells («Eporen», Poccust),
ananu3 nosumopdusma STR (Short tandem repeat) - ma6opom COrDIS Plus (OOO «I'opau3s») Ha
renerndeckom ananuzatope ABI 3500 (Applied Biosystems, US), 00paGoTky pe3ysbTaToB
¢parMeHTHOro aHanu3a mpoBoAwiIM B mporpamme GeneMapper 1.7. B kadecTBe KOHTpPOJIS
ucnosbzoBanu [JHK, BeiaeneHHy0 U3 KpOBU MaTepH.

Pezynomamur  uccneoosanus. W3 54 wuccnenyemeix obpasuo 42 (77,8%) obpazua MCK
KOMILJIEKCA TUTAleHTapHOM TKaHH SIBJISIIMCH TeHETHYECKH OIHOPOIHOM KileTouHOoH tnHueit MCK miona;
3 (5,6%) — reHeTHuYecKH OJHOPOMHOM KIETOUHOW muHMe#r Marepu; 3 (5,6%) — MCK wmarepw,
koHTamuHupoBaHHble JIHK knerok minona; 6 (11,1%) — MCK nnona, kontamuaupoBanssie JIHK knerox
Mmatepu. [Ipu 3TOM, reHeTHYecKHu OJHOpOJHBbIE KieTouHble KynbTyphl MCK miona oOHapykeHbl B
oOpa3uax, MOJyYeHHBIX U3 KOMILJIEKCA IUIAEHTAapHOM TKAaHU, BKJIIOYAIOIIEH IIEHTPalIbHYIO BOPCHUHY
XOpHOHA C MpujIeKaumMu ooogoukamMu maneHTs (7 u3 11; 63,6%), XopruoHanbHBIX BOPCHHOK (1 13
2), xopuoHanpHOM muiacTuHkU (13 u3 14; 92,9%), amuuona (11 u3z 12; 91,7%) u nynoyHoro KkaHaTuka
(10 u3 11; 90,9%). I'enetnueckn oaHOpoAHBIE KieTouHble KynbTypbl MCK Martepu oOHapyKeHBI
TOJIBKO B TIOJIOBMHE 0O0pa3l0B, MOJYYEHHBIX U3 JACUUIYaTbHOW TKaHU (2 u3 4), 4TO COOTBETCTBYET
aHATOMMYECKON XapaKTePUCTUKE IUIAIICHTHI.

Bbvi600bi. STR-aHanu3 moO3BOJNSET BBHISBHUTH TEHETHYECKH T'€TEPOTCHHBIH COCTAaB KJIIETOUHBIX
KynbTyp MCK koMmiekca rialneHTapHOW TKaHU U ONPENeNUTh KaK OJHOPOJHbBIE, TAaK U CMEIIAHHBIE
KyabTypbl. OgHopoauasie MCK miiona B GOJBIIMHCTBE CIy4YaeB BbIAEISUIM U3 aMHHOHA, XOPHOHAIBHOMN
IUTACTUHKYU U MynoyHoro kaHatuka. OgHopoansie MCK MaTepu BbIIENsUIM U3 ASUUAYAIbHOW TKaHHU.
Hamu mccnenoBanus nokasanu, 4yto cMmemanuble KyapTypsl MCK MOTYyT BBIAEIATBHCS U3 Pa3IMYHBIX
TKaHEH MepBUYHOI0 MaTepuaa IIaleHThl, He3aBUCUMO OT aHATOMHYECKOM KapTHHBI.
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CTPYKTYPHO-®YHKIIMOHAJIBHBIE DQJIEMEHTBI TEHOMA YEJIOBEKA,
YYACTBYIOIIME B ITATOI'EHE3E CUHAPOMA INIOJIUKUCTO3A ANYHUKOB:
BUOUH®OPMAIIMOHHOE UCCJIEJOBAHHUE

Byrenko E.B.™*, Zhizhou He?, Yibai Li?, Lipovich L.

YOucnbiii pedepanvubiii ynusepcumem, Pocmos-na-Hony, Poccus
ZBiology and Biotechnology, College of Science, Mathematics, and Technology, Wenzhou-Kean
University, China
*e-mail: evbutenko@sfedu.ru

W3ydenune reHeTndyeckux (akToOpoB cuHApoMa mnoiukuctosza suyHukoB (CIIKS) mpuBeno x
IIOHMMaHUIO MHOTOIpaHHOM HpUpoAbl ATOro 3abosieBaHus. B mocneanue necarunerus Benercs
MHTEHCUBHBIA mnouck reHoB Hekoaupymwomed PHK, yuactByromumx B paszsutum CIIKS. Ilokasana
3HauuMas JuddepeHanbHas 3Kcrpeccuss reHoB Hekoxupyromux PHK B ceiBopoTke KpoBH,
IpaHyJIe3HbIX KIJIETKAX, (DOJUTUKYIISIPHOM KUAKOCTU U JIpYruX TKaHsax Mexay nanueHtamu ¢ CIIKA u
6e3 CIIKA. Ilo psany TeXHMYECKMX W OMOITMYECKMX MPUYMH M3YYEHHE OOLUTOB U (DOIITMKYIISPHBIX
KJIETOK Y€JIOBEKA MPH MOMOILIM MOJIEKYJISIPHO-TEHETUYECKUX OCTAETCA CIO0KHOM 3amadeil. B maHHoM
cllyyae MeTo/ibl OMOMH(DOPMATHKU MOTYT IIOMOYb BBIIBUTh CTPYKTYPHO-()YHKIIMOHAJIBHBIE 3JI€MEHTHI
reHoMa 4eJIoBeKa, yyactByromue B narorenese CITKA.

Lenpro JaHHOTO WCCIIEAOBAaHMS OBLIO BBISIBJICHHE JIOKAIM3ALWHU JUIMHHON Hekoxupytomeid PHK
(nePHK) u MmukpoPHK, a taxxe ogqHoHyKI€oTUIHBIX omuMopdu3MoB B renax AHPHK u mukpoPHK B
[IUC-PETYJSTOPHBIX pailoHaX T'€HOB, BOBJICYCHHBIX B Ipoliecc (HOJUTMKYIIOreHes3a, sl TOHUMaHUs X
ponu B MoJekysapHoit natodusuonoruu CITKSL.

MarepnanoM Ui ucciaeAoBaHMs — nociayxwin — nocienosarenbHoctH  JJHK  gemoseka.
Hcnonp3oBanu coopky renoma GRCh37/hg19. Tlepeuers n3yuaeMbIX T€HOB ObLIT COCTABIICH Ha OCHOBE
aHanu3a Hay4HbIX nyOnukanuid. ITouck ¢ynkumonanbHbix smeMmeHTOB (reHoB AHPHK, mukpoPHK,
caiitoB cBsi3piBanust MUKpoPHK, GWAS BapuantoB B renmax nuPHK, muxpoPHK wu caiitax ux
CBSI3bIBaHMs1) POBOAMIIM IIPH ITOMOIIM TeHoMHOro Opay3epa UCSC.

K xmroueBbIM mporieccaMm B TpaHyJI€3HBIX KJIETKaX MOXHO OTHECTH CJEAYIOLIUE: CBSI3bIBAHUE C
peuentopamu ropmoHoB (PCI, JII', AMI'), aktuBanus curdanbHbeix myTei PISK-AKT-Foxo3a u PISK-
AKT-mTORCI1, cunte3 apomara3el. Bcero Obiio m3ydeHo 33 TeHa, MPUHUMAIONIUX ydYacTHE B
BBIIIETIEPEUNCIIEHHBIX MTPOIleccax, B MOCIEI0BATEIbHOCTH U OiIMKalIieM TeHHOM OKPYKEHUH KOTOPBIX
BoisiBiieHO 20 n1HPHK, u3 Hux 17 antucmeicnoBeix, 4 rena MukpoPHK B nuHTpOoHaX, CaliThl CBSA3BIBAHUS
121 muxpoPHK. Takxe Obuto oOHapyxkeHo 16 momuMop¢HBIX JOKycoB BHYTpu reHoB JHPHK,
aCCOIIMMPOBAHHBIX C PA3NUYHBIMH marojorusiMu 1o naHHbIM GWAS  wuccrnenoBanumii. AHanms
nonuMopdubIXx BapuantoB reHoB AHPHK moxaszan, uro u3 16 SNP, oOHapyXeHHBIX BHYTpU T'€HOB
nHPHK, nokann30BaHHBIX BOKPYT T€HOB, CHEIUGUYHBIX IJS TPaHYJE3HBIX KJIETOK, 4 OKa3aluch
acCOIIMMPOBAHBI C PENMPOAYKTUBHONW (YyHKIMEH MO JaHHBIM IOJHOT€HOMHBIX HCClieoBaHMM. J[Ba
MOJIMMOP(HBIX JIOKyca aCCOIMHUPOBAHBI C XapaKTEPUCTUKAMHU MEHCTpyaJbHOTO Imkia: rs471811
BHYTpH NTHPHK PGR-AS]1 cBsizan ¢ mpoaoKUTENTbHOCTBIO MEHCTPYAIbHOTO 1HMKIIa, a 1s182498797,
pacrionoskenHbiit BHyTpr THPHK ENSG00000287848, — ¢ BOo3pacTom MeHapxe. JIBa monmuMopdusma -
ENSGO00000287848 rs77503049 u ENSG00000272114 rs1570360 — accomuupoBaHbl C ypOBHEM
rio0ynuHa, cBs3biBatomiero noixossie ropmonsl (I'CIID).

AHanu3 IHUC-PEeryJATOPHBIX pPalOHOB TE€HOB, OTBETCTBEHHBIX 3a MOJEKYJSPHBIM (eHoTun
IpaHyJIe3HbIX KJIETOK, MOXET CTaTh HAAECKHBIM HMHCTPYMEHTOM I moucka peryiusaropHsix PHK,
BIIMAIOIIMX Ha 9TU renbl. M3yuenne ponu MukpoPHK u nHPHK B rpanyne3HsIX KieTKax He TOJIBKO AacT
HOBOE NMOHMMAaHUE MOJIEKYJIIPHBIX MEXaHU3MOB (DPU3MOJOTHH SUYHUKOB, HO TaKKe MOXET OTKPBITH
HOBBIE TEPANeBTUYECKHE MUILIEHHU JIJIsl JIEYEHN sl THHEKOJIOTHYeCKHX 3a0oseBanuil, B yactHoctu, CITKA.
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BAPUABEJBHOCTD PE3YJIBTATOB JIYYEBOUN TEPAIIUU B 3ABUCUMOCTH
OT THUIIA PAKA: UCCJIEJJOBAHUE CJIYUAS I'JIMOMbBI HU3KOM CTENIEHUA
3JIOKAYECTBEHHOCTH U I''IMOBJIACTOMBI

Besuopckuit AJLY* Ocumnos A.H.123,
Youi] Xo PAH, 2. Mockea, Poccus
MOTH, 2. Jloneonpyounwuii, Poccus
S@IBY I HI] ®MPBL] um. A.1.bypuaszana ®MbBbA Poccuu, 2. Mocksa, Poccus
*e-mail: veviorskiy@gmail.com

JlyueBass Tepamusi SBISETCSI BaXXHbIM METOAOM JICUEHHS Pa3/IMYHBIX OHKOJOTMYECKUX
3aboneBanuit. OiHaKO 3¢ (HEKTUBHOCTH JTy4EBOM TEpaluy MOXKET 3HAYUTEIbHO BApbUPOBATh KaK MEXKIY
pa3HbIMM THIIAMM OIyXOJEW, TaK W CpeAM NalMEHTOB C OJHUM M TEM € TUIOM paka. Takas
BaprabeIbHOCTh MPECTABIISIET OO0 cephe3Hyr0 MpoOIeMy sl ONTUMU3ALINHY JIEYEOHBIX CTPATETUl U
VIIy4IIeHHs] BBDKMBAEMOCTH TMAIMEHTOB. B maHHOW pabore Mbl coOpanu (EHOTUNMHYECKHE |
AKCIIPECCUOHHBIC JIaHHBIC, CBSI3aHHBIC C JIyueBOM Tepamuei, u3 32 HabOpoB NaHHBIX MPOEKTa ATiac
renoma paka (The Cancer Genome Atlas, TCGA) u npoBesiu aHain3 0oOIIeH BEDKHBAEMOCTH TSt 32
TUMOB paka. Kpome Toro, ObLT BBIMOIHEH aHAINU3 000TalleHUs] CUTHAIBHBIX ITyTEeH C LEIbI0 BhISABICHUS
KJIFOUEBBIX MEXAaHHU3MOB, CBSI3aHHBIX C UYBCTBUTEJIBHOCTHIO U YCTOMUMBOCTBIO K JIy4EBOM TEpamuu.
Hamm pe3ynbrarhl MOKa3bIBalOT, YTO JIydeBas Tepamusl yJaydllaeT MOKa3aTeld BbDKUBAEMOCTU MPH
HEKOTOPBIX THIIAX paka, TaKWX Kak riaumobnacroma (GBM), HO yXyamaeT ux npu Apyrux, HaIpuMep,
npu HU3Ko3NMokauecTBeHHOU rmuome (LGG). Jlanee Mbl cOCpeIOTOUMIUCH HA U3YYEHUH PA3IUYUN B
addexruBHOCTH TyueBor Tepanuu mMexay GBM u LGG, ynensst ocoboe BHUMaHUE MOJICKYIISIPHBIM
MeXaHM3MaM, JIeKAlUM B OCHOBE ATHX pPa3inuyuil. Mbl BBISBWIN DPA3IUYMs B PEryjsilidd IyTeH,
CBSI3aHHBIX C IIPOrpaMMHUpYyeMoOll KiieTouHoi rubensto, penapanueit JIHK, nmoanep:xanuem tenomep,
KOH/IEHCAalluel XpOMOCOM, TNPOTUBOBUPYCHBIM OTBETOM M CHUTHAJbHBIM IIyTeM HHTepdepoHa Y
narreHToB ¢ GBM u LGG, uTo MOXeT 0OBACHATH pa3nuuus B dPGEKTUBHOCTH JIy4E€BOH TEparuu.
I'eneTnueckuil aHaIU3 MOJATBEPAMII BaXKHOCTh UMMYHHOT'O OTBETa Ul MCXOJOB JIy4eBOW TEparuu y
narueHToB ¢ LGG. [lomyueHHbIe pe3yabTaThl MOTYEPKUBAIOT HEOOXOIMMOCTh MTEPCOHATM3UPOBAHHOTO
MOJIX0/1a K JICUEHHIO U TaIbHEHIINX HCCaeI0OBaHUM [Tl HOBBIIEHHS 3 (EKTUBHOCTH JIy4€BOM Tepanuu
Y OHKOJIOTUYECKHX MaI[EHTOB.
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OLHEHKA D9®PEKTUBHOCTHU BUHJAEBYPHOJIA KYIIUPOBATD
IF'HHEPYYBCTBUTEJABHOCTb B HUTPOIVIMHEPUHOBOU MOJEJIM MUT'PEHI'Y
MBbIIIEA

lapudynnuna A.P.*, fIxonesa O.B.

@I'AOY BO "Kazanckuii (Ilpusonscckuii) pedepanvhwiii ynusepcumem'”, Kazanv, Poccus
*e-mail: amina.garif@gmail.com

Murpesp — 3TO MHBaIMIU3HUPYIOIIEE HEBPOJOTMYECKOE 3abosieBaHME, XapaKTepU3yloLleecs
MPUCTYIIaMU YMEPEHHOW UM CHIIBHOM TOJ0BHOM 001. OCHOBHAs TUNIOTE3a BO3SHUKHOBEHUSI MUTPEHU
CBsI3aHA C HEWPOBOCHAJIEHUEM B TPUI'€MHUHOBACKYJISIPHOM CHCTEME, O]l BO3JIEHCTBUEM LIUTOKHHOB U
MOBBIICHUEM TIUAIbHON aKTUBaUMU. BUHIEOYpHON — 3TO BEMIECTBO, MOJIYYEHHOE W3 TPYIIIIbI
aJIKaJouZ0B S0ypHaMUH - BHHKaMUH, 00Jamaroniee MHOTHMH HEHpOorcuxohapMaKkoIorndeCKUMU
s¢dexkramu, B TOM 4YHUCIE HEHPOMPOTEKTOPHBIM M AHTUTHIIOKCUYECKUM CBOMCTBaMHU. BrisiBIeHa
BO3MOYKHOCTh €T0 NMPHUMEHEHHS B KayeCTBE JIGKAPCTBEHHOTO CPENCTBAa NMpH Oone3HU AJbIreiimepa,
sHIeDATOMUIIINTA, PACCESHHOTO CKIepo3a. [3BecTHa aHTHAENPECCAHTHO-MOJ00HAS AaKTHMBHOCTh
BUHAEOYpHOJIAa HAa KpbicaXx M MbImax. Llenapro maHHOTO HMccienoBanus Obuia OneHKa 3(PPEeKTHBHOCTH
BUHJIEOypHOJIa KYIHUPOBAaTh TaKTUJIbHYIO TMIIEPUYBCTBUTEIBHOCTh y MBIIIEH B HUTPOTIMIIEPUHOBOM
MOJIETTU MUTPEHH.

B skcnepuMenTe ucCnonb30BaiM JABE rpymmbl Mbimeit: koHTposnb (K, n=14), BunnedypHon (B
koHueHTpauuu 20 mr/kr B 1% tBun Bb 10 gmeii, n=13). Bo Bcex rpymmax co3jaaBajiach MOJETb
XPOHUYECKOH MUTpeHU WHBbeKnusMu HutporimuepuHa (HTT) B koHuentpanuu 1 Mr/xr B Tedenue 9
IHeH depe3 neHb. TaKkTUIbHO-00JIEBas YyBCTBUTEIBHOCTh OLIEHHMBAjach B TeCTe «BOJIOCKU Dpes,
KOTOPBIM SBISETCS KJIACCUUECKUM METOJOM OLIEHKH MEXaHWYECKOW UyBCTBUTEJIBHOCTH y TPBI3YHOB.
BruoxuMu4YecKuM MapKepoM MUTPEHH CUHUTACTCs MENTH/I, CBsI3aHHbIH ¢ TeHoM KanbiutoHnHa (CGRP).
KomnyecrBennoe conepxanne CGRP onpenensisioch B mia3Me KOHKYPEHTHBIM HMMYHO(GEPMEHTHBIM
aHAIIU30M.

Cpennuii mopor MEXaHUYeCKOM 4yBCTBUTEIBHOCTH ISl JIEBOM 3a/iHEH JIalbl Y KUBOTHBIX TPy
K u Bb nHe ornuuancs. [1ocne nepBoit uabekuun HTT' mpoucxonaniio oOCTOBEPHOE CHUKEHUE MTOPOTa
YyBCTBUTEIbHOCTHU MBIIIEH Y BCEX TPYIIIT B TEUEHUE TPEX YACOB, YTO YKA3bIBAET HA PA3BUTHUE AJIOIUHUI
IpU MOJIEIUPOBAHUM MUTpeHHU. Jlamee MOpOrH UyBCTBUTEIBHOCTH OBUIM IPOTECTHPOBAHBI [0
(6azanbHBIM OTBET) M yepe3 3 yaca mocie (MOCTUHBEKINOHHBIN 0TBeT) BBeaeHust HTT B TeueHue 9 aHEi.
Xponunueckoe BBeaeHre HTI wmbimaM BBI3BIBAIO B KOHTPOJBHOHM TpyIe Bo3pacTaHue Oa3aibHOU
MEXaHUYECKOM UyBCTBUTEIBHOCTH K 5 THIO SKCIIEPUMEHTA, a Ha 9 IeHb MEXaHUYECKUI MTOPOT CHU3UJICS
n0 1.8120.11 r/mm? (p < 0.05) 1o CpPaBHEHHIO C MCXOMHBIM 3HaueHHEM. [10CTHHBEKIIMOHHBIE OTBETHI
3HAUUTENIBHO CHU3WINCH Ha 5 aeHb uHbekuu HTI' u x koHny skcniepumenTta cocrasuiu 1.71 + 0.06
r/mm? (p < 0.05). Y uBOTHBIX Tpynmsl BB 6a3anpHblii MeXaHHUeCKHil TIOPOT JOCTOBEPHO CHHU3HIICS
JMIIB K 9-My JHIO 3KcrepuMenTa 10 2.26 + 0.21 r/mm? (p< 0.05), a MOCTHHBEKIIMOHHBIE OTBETHI HE
OTJIMYAIIUCH OT HaYaIbHBIX 3HaueHHH (P > 0.05).

VY wmbimeit rpynnsl Bb nocne monenupoBanus murpenu konnentpauus CGRP B mna3zme Obuta
CHIJKEHA B JIBa pasa Mo CpaBHEHUIO ¢ rpynmnoi K.

Takum oOpa3oM, npeaBapUTEIbHOE BBEIEHUE BUH/EOYypHOJA MbIIIAM MPUBOJMIO K CHHKEHUIO
TUINEePYYBCTBUTEILHOCTH KaK MEXIY MPHUCTyNaMH, TaK U BO BPeMs MPUCTYIIOB MUTPEHU, BbI3BAHHOU
HUTPOTJIMLEPUHOM, a TAK)KE K CHH)KEHHUIO CUHTE3a NENTUA, CBA3aHHOIO C TEHOM KaJIbLIUTOHHUHA.

Paboma evinonnena 3a cuem cpeocme Ilpocpammul cmpamezuuecko20 aKademMuyecKo2o
nuoepcmea Kazanckoeo (Ilpusonsicckoeo) gpedepanvroco ynusepcumema (IIPUOPUTET-2030).
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TEHETUYECKHUE IPEJUKTOPHI JIJIsSI IEPCOHAJIM3UPOBAHHOM TEPAIIMUA B
OHKOJIOI'MH

I'epamenko T.C.1%* Kopo6eitnukosa A.A.%, 6parumosa A.A.L, TIpoctakummnaa E.A L
Tpetwsakosa M.C.1, Jlenucos E.B.12

YTabopamopus 6uonoeuu onyxonesoii npoepeccuu, HUU onxonoeuu Tomckoco HUMI], e.
Tomck, Poccus
2 [Tabopamopus 6uonozuu edunuunvx knemox, HUM MKM PY]IH, 2. Mockea, Poccus
*e-mail: T_gerashenko@list.ru

3/10Kka4eCcTBEHHBIE HOBOOOPA30BaHUS YacTO PACCMATPHUBAIOT KaK «0OJIE3HU T€HOMay, B CBSI3H C
TeM, YTO B OCHOBE HUX (OPMHUPOBAHHMS W IPOrPECCHPOBAHUS JIGKAT T€HETUUYCCKUE H3MEHCHUS.
HakoruieHne B reHOMe MyTaIui, CTPYKTYPHBIX TIEPECTPOCK, TAKUX KaK CIUSHUAE YaCTH XPOMOCOM HIIH
M3MEHEHHE UX KOMUIHOCTH, a TAaKXKE MOBBIIICHHAS SKCIIPECCUSI TE€HOB MPUBOIAT K USMEHEHUIO (DYHKIIUU
Oemka ¥ HApYIIAIOT TPOTEKAaHWE HOPMAIBHBIX (DU3HOJIOTHYECKHX IIPOIECCOB. BEISBICHHE
TCHETUYCCKUX MAapKEpOB, JICKAIIUX B OCHOBE (OPMHPOBAHMS M TIPOTPECCHU OHKOJOTHYECKHX
3a00JIeBaHN, HMMEET peIlIaloIIee 3HadYeHUEe Ui Pa3pabOTKH IMEePCOHATM3UPOBAHHOW TEpariu |
MOBBIIEHUS YPPEKTUBHOCTH MPOTUBOOITYXOJIEBOTO JICUCHUS.

CymiecTByroniye KIMHUISCKUE PEKOMEHIAIUY 110 TePaIiH 3JI0KaYeCTBEHHBIX HOBOOOpA30BaHUH,
takue kak NCCN, ESMO, RUSSCO BxiouaioT MOJEKYJISIPHOE TECTUPOBAHHE Ha OMpeIesieHUe
HAIMYUS MYTalUid KaK HEOThEMJIEMYI0 YacTh JUATHOCTHYCCKMX MAHHUIYJISIUA JJIs1 OOJBIIWHCTBA
HO30JI0TUH. B KaduecTBe pyTUHHBIX METO/OB ISl AUATHOCTUKYA T€HETHUYECKUX HAPYIICHHUN MPUMEHSIOT
MOJINMEPA3HYIO IEMHYI0 PEaKluio, IMMYyHOTUCTOXUMHEIO, FISH-rubpumu3anuto u np., 0HaKO JTaHHBIC
MOAXO/IbI HATIPABIIEHBI HA aHAIIU3 OMPEEIEHHOTO MAaTOJOTHYECKOTO CaiiTa He MAIOT MPEACTAaBICHUS O
pacIIMPEeHHOM CIIEKTpE TeHETHYECKHX HapyIlieHui O0oipHOoro. Hambomee nHDOpPMATHUBHBIM METOJIOM
JUIS TIIYOOKOTO MOJICKYJISIPHOTO aHAJIM3a OIYXOJTH SIBJIIETCS CeKBEHUpOBaHKe HOBOTo mokojeHus (NGS,
Next Generation Sequencing), MO3BOJAIOIIEE OJHOBPEMEHHO JIETCKTHPOBATh MHOXKECTBO
COMAaTHYECKUX MOJEKYIsIpHbIX u3MeHeHuil. TapretHoe NGS ¢ ucmonb3oBaHHEM MyJIbTUTEHHBIX
TaHeJel MpeTHa3HAueHO ISl aHATN3a HECKOJBKUX COTEH MAaTOTCHETHICCKU 3HAYNMBIX TCHOB SBIISIETCS
OTHUM W3 HauOoliee MPOCTHIX M MEHEee 3aTPaTHBIX METOJOB Ui AHATHOCTUKH TeHETHUYECKUX
Hapymeruid. B jokmazne OyayT paccMoTpeHbl ocodeHHOCTH U TipenMytiecTBa NGS cekBeHUPOBaHUS HAT
OPYTMMH JUAarHOCTUYECKUMH METOJaMH, a TaKKe COBPEMEHHBIC MPUIIOKEHHUS JAaHHOTO TMOIXOAa B
KIIMHUYECKOW OHKOJIOTHH, B T.4. OTPaXCH COOCTBEHHBIM ONBIT HUCTHOJL30BaHUs TapreTHo NGS
JTUArHOCTHKH JUIS TIOMCKAa TEePMHHAIBHBIX M COMAaTHYECKUX HapylIeHWH ¢ Ienplo moadoopa
MEPCOHATM3UPOBAHHON TEPAITMH U TIPOTHO3a KIIMHUYIECKOTO TCUCHHUS 3a00JICBaHN.

PaGora BbIMONHEHA B paMKaxX TOCYJapCTBEHHOTO 3aJaHus MHHHCTEPCTBA HAyKH M BBICIIETO
obpazoBanust PO Ne 075-00490-25-04.
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CPABHEHUE AMUHOKHUCJOTHBIX MOCJETOBATEJBLHOCTEM BEJIKOB TNF-
A, IL-15, IL-10 YEJIOBEKA U MUIEKOIIMTAIOIIUX C PASHBIMU TUITAMU CTPOEHUSA
IVTIAHEHT

I'oronera /I.H.*, Byrenko E.B.

FOoicnviii hedepanvrulil ynusepcumem, Axademus buonocuu u GUOMexHoI02UU
um. U.J]. Heanoeckozo, Pocmos-na-/lony, Poccus
*e-mail: gogoleva@sfedu.ru

Axmyanvrocms: Crextp mnpupamieHus rianeHtel (PAS) sBiseTcs OIHUM W3 HapyIICHHUHA
TUTAIICHTAIlMY, CBSI3aHHBIX C TIOBBIIICHHOW MAaTePUHCKON cMepTHOCThIO. /[narHo3 PAS B ocHOBHOM
CTaBUTCS HAa OCHOBAHHMH OTCYTCTBHS JIEHIUTyaIbHOW OOOJIOYKH W WHBA3UU XOPHOHUYECKUX BOPCHH B
MHUOMETPUAIBHBIE BOJIOKHA IMPH THCTOMATOJIOTMYECKOM HCCIEAOBaHWM TUIAlleHThI. K Hacrosmemy
BPEMEHH TMPU3HAHHBIM SBISETCS TOT (PAKT, YTO AJIs YCIEUTHOW MMIUIAHTAI[MH Ba)KHO ONTHUMAIIbHOE
MIPUCYTCTBUE OIPEEICHHBIX HUTOKMHOB, TakuxX Kak TNFa, IL-10 u IL-15. B yactHOCTH, TpOIyKIIMS
TNFa u IL-15 npuBoauT K yCHUTIEHHIO aKTHBHOCTH METaJUIONPOTEHHA3 M IMOBBIIICHUIO MHBA3WBHOM
aKTUBHOCTH KIETOK Tpodobmacta. B To xe Bpems, cekperuss TNFo mpuBOIUT K TOAABICHHIO
nHBa3uBHOU akTUBHOCTH. IL-10, B cBOIO Ouepenp, obecrneunBaeT BhbKUBaHUE TpodoOiIacTa, CHIKAS
MIPOBOCHIAVIUTEIbHBIE dPPEKTH HA TPAHHWIIC MEXAY IUIAICHTOW M TKaHbi0 MaTku. CTPYyKTypHBIE
OCOOCHHOCTH JaHHBIX OENKOB, BO3HHUKAIOUIME KaK CJEICTBUE MYyTaluii, MOTyT NPUBOJUTH K
HapYIICHHUSIM IUIAICHTAIMHN, YTO JIeaeT X U3YYCHHE BECbMa aKTyaIbHBIM.

B cBsa3u ¢ oTMM OblIa TOCTaBleHa IIeNb PabOThI - MPOAHAIU3MPOBATH AMHHOKHCIIOTHBIC
nocnegoBarenabHocTu 6enkoB TNF-a, 1L-15, IL-10 y yenoBeka u MJICKOMHUTAIOIINX C Pa3HBIM TUIIOM
CTPOCHWSI TUIAIICHTEHI.

Mamepuanvi: AMUHOKUCIOTHBIE TOCIIEIOBATETFHOCTH HUCCIIEIYEMBIX OPTaHU3MOB OBLITH B3ATHI H3
OTKpHITBIX 0a3 nmaHHBIX. lccrmeayeMble OpraHW3Mbl HWMEIOT pa3HbIC THUIBI CTPOCHUS ILIAICHT:
snuTenuoxopuansHas - Capra hircus, mecmoxopuanbHas — OVIS aries, saoTearoxopHaibHas -
Ailoropoda melonoleuca (Giant panda), remoxopuansHast — HOmo sapiens.

Mertoasl: AMHHOKHUCIIOTHEIE TTociiefoBaTenbHocT 0eakoB TNF-a, IL-15, IL-10 Mitekonurarommx
W 4yenioBeKka ObUTH M3BieueHbl U3 0a3bl ganHbix NSBI (https://www.ncbi.nlm.nih.gov). MuoxecTBeHHOE
BBIPABHUBAHHE AMUHOKHUCIOTHBIX IOCJIEI0BATENLHOCTEH OBIJIO BBHIMOJIHEHO C IOMOIIBI0 CEpBHUCA
ClustalW (EMBL-EBI).

Pezynvmamei: B pe3ynbraTe MHOKECTBEHHOTO BEIpAaBHUBAHUS ObUTH OOHApYKEeHbI BapraOeabHbIe
peruonsl. B 6enke TNF-o 66110 0OHapykeHo 5 BaprabenbHBIX y4acTKoB — 310 16, 66, 98, 107, 114 u
212 amuHokucnoThl. B Genke IL-15 Haubomnpliee pacxoxkaeHUE B TIOCIEA0BATEILHOCTH OTMEUYEHO IS
11 ygactkoB: 52, 55, 62, 67, 106, 108, 116, 120, 121, 128, 131 amuHOKHCIOT. B aMUHOKHCIOTHOMH
nocnegoBarenbHocTH IL-10 Obt0 00HapyxkeHo 16 BapuabenbHBIX ydacTkoB: 3, 7, 18, 22-26, 29, 69,
145, 153, 155, 172, 176, 177, 178.

3axnouenue: OOHapYXEHHbIE BapUaOENbHBIE PETHOHBI MOTYT OBITh HWCHOJB30BaHbI IS
JATbHEUTITNX UCCIIEI0BAHUH TIPH IMIOMCKE MOJICKYJIIPHBIX OCHOB naToreHe3a PAS. Hanpumep, Muccenc-
MyTallud B BapuaOeNbHBIX PETHOHAX Yy YelIOBeKa MOTYT OBITh aCCOIMUPOBAHBI C H3MEHEHUEM
WHBAa3MBHOW AaKTHUBHOCTH Tpodolbiacrta, a TakkKe SBIATbCS TOTECHIUAIBHBIMU MapKepaMu IS
JMArHOCTHKY PUCKA MPUPAIICHUS TIAI[CHTHI.

Hccnedosanue evinoaneno npu Gurancosoil noooepiicke Munucmepcmea HAyKu U 6blcuieco

obpazosanus P® 6 pamxax cocyoapcmeennoeo 3a0anus 8 cghepe Hayunou desmenvHocmu Ne FENW-
2023-0018
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I'EHETUYECKHUE ®AKTOPbBI B IUATHOCTHUKE U JIEYEHUU BOJIBHbIX
Hanamos A.JI.22*, Omavoxonos T.A L, Arsamxomkaes O.A.1

YTawkenmcxuii 2ocyoapcmeennviii cmomamonoauueckuii uncmumym, Tawkenm, Y36exucman
2Tawxenmexuii 06nacmHOL UIUAN PeCcnyOIUKAHCKO20 CReYUATUSUPOBAHHO20 HAYYHO-
APAKMUYECKO20 MEOUYUHCKO20 YeHMpa OHKOL02UU U paduonozuu, Tawkenm, Y36exucman
*e-mail: dadamdent@yandex.ru

OpHoli M3 aKTyallbHBIX 3a]1a4 MEIULMHCKON IN€HETHKH Ha COBPEMEHHOM OTPE3KE €€ Pa3BUTHUS
SBJIAETCS, O€3yCIIOBHO, COBEPIICHCTBOBAHUE METOJIOB MPEHATANBHOM JUAarHOCTUKH C MOCIEAYIOIIUM
pemieHreM 3agad Mpo(UIAKTHKH PACIpPOCTPAHEHHBIX BPOKICHHBIX MOPOKOB, NPU KOTOPHIX POJIb
FeHETUYECKUX (DAKTOPOB NPHUHSITO CUUTATh JOKa3aHHOW. 3BecTHO, YTO BpOXKIEHHAs IMATOJIOTUS
OTHOCUTCS K CJIOKHO M3JICYMMBIM HO30JIOTUSIM OO0JI€3HEH, HEPEAKO CO CTOMKOW MHBAIUU3AIMCH H,
Jake, HECOBMECTUMOMN C KM3HBIO KIMHUKOW. [IpUYMHON MHOTHX BpOKICHHBIX IE(PEKTOB SBISIOTCA
XpOMOCOMHBIE abeppalryy, IPUBOAANINE K aHOMAIBHBIM (peHOTHIIAM, U TYTH K KaXKJOMYy M3 HUX (OT
reHOTHUNa K (EHOTHUITY) elle MPEACTOUT PACKPHITS.

Uccnenoanus. M3BectHo 10 600 reHOB-MapKepoB, paBHOMEPHO PACIpPEAEICHHBIX 10 BCEM
XpOMOCOMaM, HWMEIOIINX HENOCPEACTBEHHYI0 CBS3b C TEMH WJIM HMHBIMH 33a00JCBaHUSIMHU.
[IpennpuHUMAIOTCS MOMBITKY MOJICYETa MyTUPOBABIIUX I€HOB IIPU KAXKIOM KOHKPETHOM 3a00JICBaHHH.
OpnHako, Mpyu 0JJHOM AHArHo3e (MOpaKeHWH KOHKPETHOTO OpTraHa) MOKET OBITh 33J1eiiCTBOBAHO OT 2 JI0
8 npaiiBepHbIX reHOB. C Apyroi CTOPOHBI, MyTalliy B pa3IMYHBIX CaliTaX OJJHOTO U TOTO e T'€Ha MOTYT
IIPUBECTH K PA3JIMYHBIM (PEHOTUIIUYECKUM MpOsABIeHUSAM. OHKOMapKepHas AMarHoCTHUKa, 3HAYMMOCTh
€€ B Pa3BUTHH 1aTOJIOTUH, 10 Mepe yIayOJIeHHs HAlllUX 3HaHUHN B UCCIEAOBAHUAX, NIEPECMaTPUBACTCA.
Pak BO3HMKaeT M3-3a HAKOIJIEHUS MyTallMii B MOATPYMIE 3KCIPECCUPYIOLIUX T'€HOB-ApPaliBEPOB,
o0ecreynBaIuX MPEUMYIIECTBOM B POCTE ONPEAETICHHBIM KJIOH KJIETOK, YCKOPSs B HHMX TEMIIbI
neneHus U ypoBHU auddepeHupoBku («oMOpuonuzaius kietok»). duddepeHunpoBka KIETOK y
JYKapuoT, B CpPaBHEHHH C MPOKAPUOTAMH, XapaKTEepHA TMOSBICHHEM MEXaHH3MOB aJarTallui,
Osarozjaps KOTOpbIM KJIETKa CIIocoOOHa MpUOOpeTaTh MOJ BO3ACHCTBHEM HEOIAronpUsITHBIX (PaKTOPOB
HOBBIE IPU3HAKH, KOTOpBIE MO (PEHOTHUITY MOTYT OTJIMYATHCS OT POJUTEIBCKUX, MPUBOJIS K MOSIBICHUIO
aTUIMHMYHOTO KJIOHA KJIETOK. BONBIIMHCTBO T€HOB-ApaliBEpPOB paka B3aUMOAECHCTBYIOT IPYT C JIPYTOM,
o0pa3yst (yHKIHMOHAJIBHBIE MOJAYJH, KOTOpPbIE, OJHAKO, MOTYT OBbITh 3a/leliCTBOBaHBl U B HOpPME B
OTJIENbHBIX BaXXHBIX OHONOrMUecKux (QyHKUUAX. Jloka3aHa poJib reHeTH4eCKUX (PaKTOpOB B pa3BUTUU
LeJIOr0 psAga 3abosneBaHUl - BPOXKICHHBIE pACIIEIMHBI T'yObl M HeOa, MOJOBble IUCHYHKIMH,
MICUXWYECKUE 3a00JIeBaHMsl, O0JIE3HU cepria, quadeT, 601e3HU, 00YCIOBICHHBIE H3MEHEHHEM YHCIIa U
CTPYKTYpPbl XpOMOCOM. Takue rOpMOHO3aBUCHUMBIE OIYXOJIM, KaK paK MOJIOYHOH KEJE3bl Y XKECHILUH,
pak MpocTaThl y MY>KYHH, TAK)KE€ MOTYT 3aBUCETh OT T'€HETHYECKUX (DaKTOPOB, JUISl YErO OOCIEAYIOT
POJOCIOBHYIO OOJIBHOTO Ha YpOBHE NpoOaHAOB, KPOBHBIX POJCTBEHHUKOB. PacTymias dvacrora
3a00JIeBaHUN B TIOKHJIOM U CTapueCKOM BO3pacTe OOBSICHAETCS OrpaHMYCHHEM MOTEHIMAaIa JeeHUs
KJIETOK; MOKAa3aHO, YTO YHUCJIO JEJIEHUH B MHOTOKJIETOYHOM OpraHu3Me JUIsl COMaTHYECKHX KIJIETOK
00bIuHO He TpeBbiaeT 40-45 MUKIOB.

BoiBozbl. Ha 0cHOBaHMM KIIMHUYECKUX M T€HETUYECKHUX MCCIEN0BAHUN €CTh BECKUE OCHOBAHMS
roJiarath, 4To OOJIE3HH PAHHETO OHTOT€HEe3a B IOJABJISIOUIEM OOJBIIMHCTBE CIIy4aeB OOYCIIOBIIEHbI
XPOMOCOMHBIMU abeppalusiMi B TepuoJbl dMOpHoreHe3a. Bo B3pocioM opraHumsMe JUIMTENbHBIE
MyJIbTU(AaKTOpHAIbHBIE BO3AEHCTBUSI CIOCOOCTBYIOT MOSIBJICHUIO aTUITUYHOTO KJIOHA KJIETOK, KOTOPBIH,
CTpEeMsICh BBIKHTH, MpuoOpeTaeT HOBBIM ¢eHoTurn. s pemakTupoBaHUs (aKyIbTATUBHON YacTu
reHOMa YeJOBEeKa 3BOJIOLUU MOHAJIOOUIIUCH THICSYETETHS! BO3JACHCTBHS MPUPOIHBIX M COLUATbHBIX
(akTOpOB, MPUBEAIIUX K MOSIBIICHHUIO BUa «HOMO Sapiensy, KoTopelil paccMaTpuBaeTces B (puiioreHese
KaK pe3ysbTaT MOTEePH OJAHUX U MOSBIICHUS (COXPAaHEHHs) HOBBIX, CYTy00 creruuUHbIX AJI YeJI0BeKa,
T'€HOB.
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B3ANMOCBA3b MUKPOBUOMA KHNIIEYHUKA U ICUXUHYECKOI'O
310POBbsA: TAKCOHOMUHWYECKHUE U METABOJINYECKHUE OCOBEHHOCTH

Hamu6aesa I'.K., Kocymo A.K., Kakynosa T.3., Kanmaxanos C.b., Kymyrymnosa A.P.,
Koxaxmeros C.C.*

National Laboratory Astana, . Acmana, Pecnybauxa Kazaxcman
*e-mail: skozhakhmetov@nu.edu.kz

Bseoenue: Pactyiiee KOIMYECTBO JaHHBIX MOACPKUBACT KOHIICTILIUIO BYHANIPABICHHOMN CBSI3U
MEX1y MUKPOOMOMOM KHILIEYHHUKA U IICUXUYECKUM 3J0POBbEM 4epe3 OCh "KuiieyHuk-mos3r'. Llenbio
JAHHOT'O HCCIICZIOBAHMSI OBLJIO BBISBICHHME B3aUMOCBSA3M MEXAY MHMKPOOMOTOM KMILEYHMKA,
CUMITOMaMU JCTIPECCUH U CYHUIIHIaIbHBIM MOBEICHUEM.

Memoowi: Mbl npoaHanU3upOBAIM 00pasilbl Kaja y 35 KUBBIX JIMI] C Pa3IMYHON CTENEHbIO
BBIPKEHHOCTHU JETPEcCHH U 36 caydyaeB 3aBEpIIEHHOro cyuiuaa. s OleHKU JeNpPeccuu y KHUBBIX
YYaCTHUKOB HCIOJIb30BAINCh CTAaHIApTU3UPOBAHHbIE IICUXOMETPUYECKHE MHCTPYMEHTHL. bbuio
npoBefieHO cekBeHupoBanue 16S p/IHK ans xapakTepucTUKH cOCTaBa MUKpOOMOMA, a aHAIM3 MyTel
KEGG mpumensuics a1 MpOrHO3upoBaHus (yHKIHOHAIBHOTO MoTeHana. CTaTHCTHYECKU aHan3
BKJIFOYAJ OICHKY Oera- W anmb(a-pasHooOpasus, TecTupoBaHue mudGHEepeHIMATLHOTO OOWIHsS U
KOPPEJSIMOHHBIN aHanu3 MeXIy OakTepuaJbHbIMA TAaKCOHAMU, META0OIMYECKUMHU MYTAMU H
[IOKa3aTesIMU JIEPECCUN.

Pezynomamer: Ananus 0Oera-pazHooOpaszusi MPOAEMOHCTPUPOBAI YETKOE pa3JIeIeHUE MEXIY
Clly4assMM CyWLUJa U KOHTpodbHOW rpymmoit (p=0.001), B To Bpems Kak anbda-pazHooOpasue He
MOKa3aJI0 3HAYUMBIX pa3inyuid. B o0pasnax iuil, COBEpUIMBIINX CYUIIUA, HAOIIOAAI0Ch 3HAYUTEIBHOE
yBeJqudyeHue mnpeacrasienHoctu Firmicutes (p=0.00077), Clostridia (p=0.024), Lachnospiraceae
(p=0.02) u pomos Blautia (p=0.00033) u Dorea (p=0.018). DTH TaKCOHBI TaKXe IOJOKUTEIHLHO
KOPPETUPOBAIIHU C TSXKECTHIO ACTIPECCUU B TPYIIIE )KUBBIX YHACTHUKOB. AHAIN3 METa00JIMYECKUX MyTeil
BBISIBUJI BBIPAKEHHYIO JIMXOTOMHIO: B TPYIIE CaMOyOMICTB HaOJ10/1aJ0Ch MOBBILIEHHE aKTUBHOCTH
nyTel, CBA3aHHBIX ¢ MH(EKINOHHBIMU mporieccamu (MHbeknus Staphylococcus aureus), BocriageHueM
U YCTOMYMBOCTHIO K aHTUOMOTUKAM, B TO BpeMsl KaK KOHTpOJIbHAs Ipylma JAeMOHCTpUpoBaiia Oojee
BBICOKYI0 ~ aKTHUBHOCTh  JHepreTruueckoro wmerabonmusma (uuka  KpeOca,  okuciaurenbHoe
¢dbocopunupoBanue) 1 myTeil cuHTe3a BUTaMUHOB. Hanbosiee cuiibHbIE OTpULIATENbHBIE KOPPEISIIIMU C
nenpeccueil Habmomanuch s nukia Kpebeca (€=-0.4, p<0.001) u oOmero »HEPreTHUECKOTO
meTabonusma (€=-0.5, p=0.006).

Bv1600bi: Hamm pe3ynbTaThl yCTaHABIMBAIOT CHEUPHUEcKe TPOodUI MUKPOOHMOMa, CBSI3aHHBIE
KaK C CUMIITOMaMH JIENIPECCHHU, TaK U C CyHLIUJAIBHBIM IMOBEJEHUEM, YTO YKa3bIBa€T Ha BO3MOXKHOE
BIUSHUE AMcOMO03a KHIIEYHHKA Ha IICUXUYECKOE 30pPOBbE uepe3 HapyLIeHHE 3HEPreTUYecKOro
MeTaboaM3Ma M BOCHAJIHUTEIbHBIE IPOLECCHl. BBIBIEHHbIE TaKCOHBI, OCOOCHHO W3 ceMeilcTBa
Lachnospiraceae, u MeTaboIn4YeCKUe MyTH MOTYT CIYXKHTh TOTCHIIMATBHBIMA OHOMapKEePaMH TSKECTH
JENPECCUU U PUCKA CYULUAA, IOTEHIIMAIBHO OTKPbIBAasi HOBBIE MEPCIEKTUBHI Ul AUATHOCTUYECKUX U
TeparneBTUYECKUX MOXO0/I0B.

Kntouegvie croéa: MUKpoOMOM KUIIIEYHUKA, IEPECCHUs, CYUIIHI, OCh KUIIEYHUK-MO3T, Firmicutes,
Lachnospiraceae, metabonmueckue myTH, SJHEPreTHUECKHI MeTabO0IN3M, BOCTIAJICHHE
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EXPERIENCE IN REPRODUCING THE IMIQUIMOD-INDUCED PSORIASIS-LIKE
SKIN INFLAMMATION MODEL IN MICE

Dairov A.K.2%* Issabekova A.S.t, Ogay V.B.12

IStem Cell Laboratory, National Center for Biotechnology, Astana, Kazakhstan
2Department of General Biology and Genomics, L.N. Gumilyov Eurasian National University,
Astana, Kazakhstan
e-mail: dairov@biocenter.kz

Several animal models have been developed to mimic human psoriasis, including spontaneous,
xenograft, transgenic/knockout, intradermal cytokine injection, and topical imiquimod (IMQ) models.
Among them, the IMQ-induced psoriasis mouse model, which relies on the topical application of IMQ
— a Toll-like receptor (TLR) 7 and 8 ligand — is the most widely used for investigating disease
mechanisms and evaluating novel psoriasis therapies. This model closely mimics human plaque-type
psoriasis, exhibiting erythema, thickening, scaling, epidermal changes (acanthosis, parakeratosis),
neoangiogenesis, and an inflammatory infiltrate composed of T cells, neutrophils, and dendritic cells.
Therefore, it is frequently employed to assess the efficacy of new therapeutic agents.

Purpose: The aim of this study was to successfully reproduce a psoriasis-like inflammation model
in the dorsal skin of mice induced by the topical application of imiquimod.

Materials and methods: Male BALB/c mice (8-12 weeks old) were housed in an environmentally
controlled room (12:12-hour light/dark cycle) with free access to standard chow and water. Psoriasis-
like skin inflammation was induced with imiquimod (IMQ) as described by van der Fits et al. Before
induction, the dorsal skin was shaved using a hair clipper, and residual hair was removed with Veet
Minima depilatory cream (Reckitt Benckiser, Chartres Cedex, France). To induce inflammation, 62.5
mg of Keravort cream (Glenmark Pharmaceuticals, India), containing 3.125 mg IMQ, was applied daily
for seven days to the shaved dorsal skin, specifically on the midsagittal region. Each sachet of Keravort
cream contains 250 mg of product with 12.5 mg of IMQ; therefore, the required single dose was one-
quarter of a sachet. The severity of skin inflammation was assessed using the Psoriasis Area and Severity
Index (PASI) scoring system. Erythema, scaling, and thickness were scored independently on a scale
from 0 to 4 (0 — none, 1 — slight, 2 — moderate, 3 — marked, 4 — very marked). The cumulative PASI
score reflected overall psoriasis severity. Dorsal skin thickness was measured using a Matrix 31611
digital caliper (Matrix, China). The intact group received only 62.5 mg of Vaseline (VAS). Body weight
was recorded daily. On day eight, mice were euthanized for further analysis.

Results: Phenotypically, the dorsal skin of the mice exhibited typical symptoms of psoriasis,
including erythema, scaling, and increased thickness. The erythema index increased steadily from the
second to the sixth day, reaching a maximum score of 4 points on the sixth day and remaining ath this
level until the end of the experiment. The first signs of scaling appeared on the third day of IMQ
application. The maximum scaling score (4 points) was recorded on the sixth day and remained at this
level thereafter. Skin thickness was observed from the second day of IMQ application, increasing until
the fourth day (3.6 points). However, on the fifth day, a slight decrease to 3.4 points was noted, followed
by a gradual increase from the fifth to the seventh day, reaching the maximum recorded value of 3.9
points on the seventh day, which was close to the highest possible score of 4 points. The cumulative
PASI score showed a consistent increase from the second day of IMQ application, reaching 11.7 points
by the seventh day, which was close to the maximum possible score of 12. Topical IMQ application led
to a slight decrease in body weight, from 23.3 g at the start to 22.2 g by the end of the experiment (a
4.7% decrease). In intact animals, body weight increased from 23.8 g at the start to 24.3 g by the end of
the experiment (a 2.1% increase).

Conclusion: Our results demonstrate the successful reproduction of the IMQ-induced psoriasis-
like skin inflammation model in mice. This research was financially supported by the Ministry of
Education and Science of the Republic of Kazakhstan (grant No. AP13068269).
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PRECLINICAL STUDIES OF MESENCHYMAL STEM CELLS AND THEIR
EXOSOMES: THERAPEUTIC POTENTIAL AND MECHANISMS OF ACTION IN
PSORIASIS

Dairov A.K.2%* Issabekova A.S.t, Ogay V.B.12

IStem Cell Laboratory, National Center for Biotechnology, Astana, Kazakhstan,
2Department of General Biology and Genomics, L.N. Gumilyov Eurasian National University,
Astana, Kazakhstan
e-mail: dairov@biocenter.kz

Psoriasis is a chronic inflammatory skin disease characterized by red, scaly, raised plaques that
affect about 2-3% of the world's population. Despite various treatment options, there is currently no
definitive cure, highlighting the need for novel therapeutic strategies. In this regard, particular interest is
directed towards stem cell-based therapies, particularly those involving mesenchymal stem cells (MSCs)
and their exosomes. MSCs are multipotent stem cells found in various human tissues, characterized by
low immunogenicity, multidirectional differentiation, and homing abilities, making them a key option
for tissue regeneration in cardiovascular, neurological, and hematopoietic diseases. Based on these
properties, MSC-derived exosomes (MSC-Exo) have emerged as a promising alternative due to several
advantages over existing therapeutic strategies. These include therapeutic effects comparable to MSCs,
the ability to deliver functional cargoes and undergo modifications, as well as enhanced stability during
long-term storage and transportation.

Purpose: This study aimed to review preclinical studies on MSCs and MSC-Exo for psoriasis
treatment and summarize their mechanisms of action.

Materials and methods: A literature search for preclinical studies was performed using the
PubMed and Google Scholar databases. Various keyword combinations were applied to identify relevant
publications. A total of 14 studies published between 2016 and 2023 were included in the analysis, of
which 10 investigated the therapeutic properties of MSCs, while 4 focused on MSC-EXxo.

Results: In an imiquimod (IMQ)-induced psoriasis-like skin inflammation model in mice and rats,
subcutaneous and intravenous administration of MSCs significantly alleviated disease symptoms and
suppressed the inflammatory response. The therapeutic effects of MSCs are mediated through multiple
mechanisms, including the regulation of immune cell infiltration, particularly Th17 cells, and modulation
of epidermal functions and differentiation; inhibition of proinflammatory cytokines (IL-1p, IL-6, IL-17,
IL-22, IL-23, TNF-a, IFN-y), keratinocyte differentiation markers (SL00A7, S100A8, S100A9), keratin
proteins (K6, K16), and chemokines (CCL17, CCL20, CCL27, CXCL1); suppression of IL-17-
producing vo T cells and downregulation of matrix metalloproteinase-13 (MMP13); increased expression
of anti-inflammatory cytokines IL-10 and TGF-f; inhibition of key signaling pathways, including toll-
like receptor-7 (TLR-7), nuclear factor-kappa B (NF-xB), p38 mitogen-activated protein (MAP) kinase,
and Janus kinase-signal transducer and activator of transcription (JAK-STAT); as well as activation of
adenosine receptors, collectively leading to reduced immune cell infiltration and inflammation in
psoriatic skin.

Similarly, in the IMQ-induced psoriasis-like skin inflammation model, MSC-Exo administration
significantly alleviated psoriasis symptoms. This therapeutic effect was mediated by a reduction in
immune cell infiltration and phenotypic modulation of these cells, including the activation of
immunoregulatory Treg cells; regulation of inflammatory (IL-17, IL-23) and immunoregulatory
(CCL20) cytokines and chemokines in both the skin and peripheral circulation; a decrease in the terminal
complement activation complex C5b-9 levels in psoriatic skin; and inhibition of STAT3 phosphorylation.

Conclusion: Thus, preclinical studies highlight the potential of MSCs and MSC-Exo as promising
therapeutic approaches for psoriasis. This research was financially supported by the Ministry of
Education and Science of the Republic of Kazakhstan (grant No AP 13068269).

Education and Science of the Republic of Kazakhstan (grant No. AP13068269).
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PAK B MOJIOAOM BO3PACTE: OCOBEHHOCTH TUOJIOT'HU UJIN
OTAEJBbHAS KIMHUYECKASA ®OPMA
Jenncos E.B.* Konerosa E.C.%, IIpocrakummna E.A.L, TTaremmesa M.P.1, Bopo6ses P.C.1,
SIMIIIUKOB H.C.l, Kounonosa JI.A.L, ®denopoa I/I.K.l, Kyns6akun [[.E.l, [MonsikoB A.T1.2, MopnoBckuit
A.B.2, Kynamxuna JI.C.% Slkosnena JL.IL.3, Banos A.C.3, Lluxnaypu B.T.%, Kponoros M.A.#, Cyukosa
H.F.S, ®darKyJUIMH I[.M.G, Bacuinnes A.B.7, AJlekcaHIpoB B.1.S, CykopiieBa H.C.g, Pemeros U.B.°,
Yoituazonos E.JI.
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Mockea, Poccus
4HMH[[ onxonocuu um. H.H.bnoxuna, Mockea, Poccus
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Mockea, Poccus
$Yenabunckuii obnacmuoll KiuHuvecKuil yeHmp oHKOI02UU U A0ePHOL MeOUYUHbL,
Yenabunck, Poccus
"Ienmpanvnorii HUM cmomamono2uu u uentocmuo-nuyesoii xupypeuu, Mockea, Poccus
8Knunuueckuii onkonoauueckuii oucnancep Nel, Kpacnooap, Poccus
9Hep6bn7 MI'MY um. U M.Ceuenosa, Mockea, Poccus
Koncopyuym "Omuonoeus u namozenes paka norocmu pma y nayueHmos Moio0020 603pacma
*e-mail: d_evgeniy@oncology.tomsk.ru

Pak, kak mnpaBwio, yamie BcTpevyaercs y Jul crapmie 50 jer, OJHAaKO OHKOJOIMyecKas
3a0071€Ba€MOCTh B MOJIOJIOM Bo3pacTe (<45 j1eT) BO3pacTaeT BO BCEM MUPE U 3aTParuBaeT pa3lInyHbIC
noxkann3anuy. Kak npasuiio, “mMoi010i” pak JEMOHCTPUPYET arpeCCUBHOE TEYEHUE U IIJIOXO OTBEYAET
Ha Tepamnuio. OTHOJOTHS M MEXaHU3Mbl (POPMHpPOBAHHUS paka y MOJIOJBIX IMAllMEHTOB OCTAIOTCS
HETOHATHBIMH, YTO 3aTpyJIHSET pa3pabOTKy BBICOKOA((EKTUBHBIX METOJOB JieueHus. B HacTosiem
HCCTIEOBAaHUH OBLT M3yY€H MOJEKYISPHBIA MpOoduib paka MOJOCTH B MOJIOJAOM Bo3pacte. OOpasiisl
nepudepuyeckoil KpoBH U OIyXOJIEBOM TKaHM HCIOJB30BATUCH ISl MPOBEIEHUS CEKBEHUPOBAHMS
sK30Ma, 16S MeTareHOMa W TPAHCKPUNTOMA Ha YPOBHE €AMHUYHBIX KJIETOK W C MPOCTPAHCTBEHHBIM
paspelieHreM. Y MOJIOJbIX OOJbHBIX 0 CPABHEHUIO C BO3PACTHBIMU IALMEHTaMHU YCTaHOBJIEHA
BBICOKasi 4acTtora comarmyecknmx Mytanuii B reHax LOC112267881 m TP53 u oboramenue
kaHoHnyeckoro MAPK u Rapl curnamsabix myreil. Mytauun B renax EPHB6 u CDKN2A Obutn
CBSI3aHBI C PELIMJIMBOM paka IOJIOCTH pTa. B KilacTepax omyxoJeBbIX KIETOK Ha0JI0JaJI0Ch MOBBIIIEHNE
HKCHPECCHH T€HOB, CBSI3aHHBIX C OKUCIUTEIBHBIM (POCHOPUINPOBAHUEM M TTTUKOJIU30M, U aKTUBALMS
HekanoHn4deckoro MAPK u Hippo curHanbHbIX myTeit. B omyxoneBoM MUKPOOKPYKEHUH HA0II01a1ach
MMMYHOCYTIpeccHs 3a cueT yBenuueHHoro koiuuectBa M2 m TREM2+C1lQB+ wmakpodaros u
MUETOUIHBIX cymnpeccopHbix kietok (MDSCs), a taxke wucromenuss T KWIIEpPOB W CHIDKCHUS
IUIa3MAaTUYECKUX KJIETOK. B TKaHM OIyXOMM MOJOABIX MAIMEeHTOB OTMEYaJoCh 3HAYUTEIbHOE
yBeNnn4eHue KoanuecTBa Oakrepuii Acidovorax caeni, Streptococcus infantis u Treponema amylovorum
u cHmxkenue Bacteroides acidifaciens, Bibersteinia trehalosi, Kocuria rhizophila u Pseudomonas
veronii. Takum oOpa3oM, pak MOJOCTH PTa B MOJOJOM BO3PACTEe XapaKTEPHU3YETCs MOJICKYJISPHBIM
npopuieM, OTIMYHBIM OT TAaKOBOI'O Y BO3PACTHBIX MAI[MEHTOB, BKJIOYas ClEHU(pUYECKUE T'eHBI,
MYTallif, CHTHAJIbHBIE IyTH ¥ OaKTePHH, KOTOpPhIE MOTYT BBICTYNIaTh B KadeCTBE HOBBIX
JMAarHOCTHYECKUX U MPOTHOCTHYECKUX MapKEPOB U TePareBTUYECKUX MUIICHEH.

Pabora BeimonHeHa npu guHancoBoil nogaepxke PH® (Ne 22-15-00308 u 23-75-01157), rpanta
[Ipesunenta P® (Ne MK-1940.2022.3) u rocy1apcTBEHHOTO 3afjaHisi MUHHUCTEPCTBA HAYKU M BBICLIETO
obpazoBanust PO Ne 075-00490-25-04.
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UCCJEIOBAHUE IUPKAHHYAJIBHON IMHAMUKHA KOHIIEHTPAIIUA
MAKPODRJIEMEHTOB B CJIIOHE ¥ 3/IOPOBBIX JIIOJIEM

EpmekoBa M.M.

Kazaxcruii nayuonanvholil ynusepcumem umenu anv-Dapadu, 2. Anmamet,
Pecnybnuxa Kazaxcman
e-mail: ermekova0lm@mail.ru

buonorudeckune puTMbI — 3TO PEryJIsPHOE U MEPUOUICCKOE TOBTOPEHUE BO BPEMEHH YKH3HEHHBIX
MIPOLIECCOB. BHOPUTMBI MPUCYIITK BCEM KUBBIM OpraHu3MaM. VX JIMTEIBHOCTh MOYKET BapbHUPOBATHCS
ot 1,5 yacoB 110 rosia. buopuT™MBI — 3T0 CBO€0Opa3Hasi CUHXPOHU3ALMSI OpraHU3Ma ¢ X0J0M BpeMeHH. B
TEYCHHE CYTOK Hall OpraHu3M (YHKIHOHHPYET IO-pasHOMy. HaM BaXKHO 3TO HOHHMMATh, YTOOBI
MOJICTPOUTHCS MO/ HAIK (PU3UOJIOTHIECKIE BO3MOXKHOCTH. bOJIbIIIE BCEro YeIOBEK OIIYIIAeT Ha cede
neiicrBue ouonorunueckux putMoB. B 2017 rony Amepukanckue yueHsle naxe noinyunin HobeneBckyro
MIPEMHIO 33 OTKPBITHE IIUPKAIHBIX PUTMOB, YTO JEJIACT TY TEMY aKTyaJbHOU JUIsl BCETO YEJI0BEUESCTRA.
Ce30HHBIC PUTMBI - 3TO M3MEHECHHS WM LHUKJIMYSCKUE MATTEPHBI B MPHUPOIHBIX HIIM COIHAIBHBIX
SIBJICHUSIX, KOTOPBIE MPOUCXOAAT B TeueHue rojga. OHU 0OyCIIOBJICHBI CE30HHBIMH H3MCHCHHSIMH B
OKpY’Karollen cpeje, TAKUMHU KaK M3MEHEHUS B JUIUTCILHOCTH JIHS, TEMIIEPAType, OCaIKax U T. 1. DTH
PUTMBI OKa3bIBAIOT BIIMSHHE HA PA3JIUYHBIC ACTCKThI JKU3HH OPraHU3MOB W OOIIECTBa, BKIFOYAsS
OHMOJIOTMYECKHE MTPOIIECCHI.

Ienp wmccrnenoBaTenbCKO pabOThI: HM3Y4YHTh OCOOCHHOCTH IMPKAHHYAIBHOW JHMHAMUKU
KOHIIEHTPAIUK MaKPOIJIEMEHTOB B CIIFOHE Y 37JOPOBBIX JIFOJICH.

JUis  w3ydeHus IMPKAHHYIbHOH JMHAMUKMA KOHIICHTPAIlMM MAaKpPOJIEMEHTOB B  CIIIOHE
WCIONIb30BAINCh  pa3iMyHble METOAbl HcclefoBaHusa. [IpoBomunmch ¢ momoislo  Macce-
CHEKTPOMETPpHUH. METOIbI BKIIFOUAIOT cOOp 00pa3I[oB CIIOHBI U3 MCCISAYEMBIX TPYII B Pa3HOE BpPeMs
roja, aHalli3 COCTaBa MaKPOAJIEMEHTOB C HCIIOJIb30BAHHEM COBPEMEHHBIX METOJIOB JabopaTopHOI
TUarHOCTHKH. [lonydeHHbIEe JaHHBIE TPOXOAAT CTATUCTUYCCKUI aHAIN3 IS BBISBICHHS BO3MOXHBIX
3aKOHOMEPHOCTEH U pa3iInuuii MEXy TPyIaMu.

Hamu BbeIsSBIeHBI 0cOOeHHOCTH KOHIeHTpammu MakpodsieMeHToB: K, Na, Ca u P B cirone y
3JI0pOBBIX JIIOJICH B JIETHUN U OCEHHHI CE30HHI Tofa. Tak, Moka3aTeau KOHIICHTPAIlU MaKpOdJIeMeHTa
K merom Obutn paBHBI 621 + 41 Mkr/ mit, a oceHbro- 400 + 23 mxr/mur; Na nerom- 169,5 + 23,7 mMxr/m,
a ocenpro-205,2 + 25,8 mxr/mit; Ca nerom- 42,7 + 4,2 Mxr/mi, a ocenpto- 52,7 + 6,1 mxr/m; Mg nerom-
3.14 £ 0,21 mxr/mi, a ocensro 4,11 + 0,29 mxr/mn u P nerom- 139,9 + 9,1 mxr/mi, a ocenn- 190,1 + 9,9
Mkr/mi. [lokazarenu xonmentparuu Na, Ca, Mg u P oceHblo Bblllle, YeM JI€TOM, a TOKa3aTelln
KoHIeHTpanuu K, Ha000poT, OCEHBIO HIXKE, YEM JICTOM.

TakuMm 00pa3oM, HAMHU YCTAaHOBJICHBI 3HAUEHUS KOHIIGHTPAIIMH MAaKPOIJIEMEHTOB B CIIOHE Y
3JI0pPOBX JTIOJICH JIETOM W OCeHbIo. [loka3zaTenw KOHIEHTPAIMA MaKpPO3JIEMEHTOB B CIIOHE JIETOM
Bappupytot ot 3,11 £ 0,21 mxr/mn (MQ) o 621 + 4,1 mxr/ma (K), a ocenbto- ot 4,11 + 0,29 Mkr/mn
(Mg) o 400 + 29 mxr/mi (K).

Pe3ynbpTaThl 3TOrO HCCIEIOBaHHS TOMOTYT pa3padoTaTh HOBBIE MOAXOMBI K JUArHOCTUKE H
KOHTPOJIIO 3a00JICBaHMIA, a TaKXkKe ONMPEACIUTh ONTHMAIBHBIC BPEMEHHBIC PaMKH IS IPOBEICHHUS
nabopaTOPHBIX HCCIENOBAaHUM, CBSI3aHHBIX C AaHATU30M CIIOHBL. OJTO TIO3BOJIAET YIy4IIUTh
MIPEIBAPUTEIILHYIO JIMAarHOCTUKY M TIOJIICPYKUBAIOIIYIO TEPAITHIO, HAITPABICHHYIO Ha BOCCTAHOBJICHHE
OanaHca MaKpOdJIEMEHTOB B OPraHU3ME.

HccnenoBanne IUpKaHHYaIbHOW JWHAMUKHA KOHIIEHTPAIIMA MAaKpPOJJIEMEHTOB B CJIOHE Y
3I0POBBIX JFOJIEH MpeCTaBIsieT co00i 3aXBaThIBAIOIIMN dTall B M3yUYeHUU OMOPUTMOB M UX POJIA B
310poBbe. [loHMMaHWEe STUX BHYTPEHHUX YacOB MOXKET TIOMOYb HaM JIydIlle aJalnTHPOBAaThCA K
M3MEHSIIOIIUMCS YCIIOBUSIM OKpYKAroOIIeld Cpeabl U COXPAHHUTh Halle 3J0POBbE M ONAromnoiydue Ha
MPOTSKECHUH BCETO TOJ1a.
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NMPUMEHEHUE BUPTYAJBHOM PEAJIBHOCTH B BUOD®UIBIK-
NCCIIEAJOBAHUAX

Kantneyona A. K.
Meodwcoynapoonulil ynugepcumem uH@GoOpMayuorHvlx mexroaoautl, 2.Aamamol, Kazaxcman
e-mail: 38565@iitu.edu.kz

Huterpamus BuptyansHOil peambHocTH (VR) B cuctemy Ouosormueckoid oOpaTHOM CBS3H
(buodundsk, b®D) npencrasiser cob0 MEPCIEKTUBHOE HAMPABJICHHUE, HAMPABICHHOE HA MOBBIIICHHUE
3¢ GEKTUBHOCTH TPEHUHIOB CaMOPETYJISLMH, MOTHUBALIMK U CEHCOMOTOPHOH ananTtanuu. Kiaccuueckue
b® npoToKOIBl 3a4aCTyH) OIPAaHMYEHBI HU3KOM BOBJICYEHHOCTBIO M 3aTPYAHEHHBIM IIEPEHOCOM
IPUOOPETEHHBIX HABBIKOB B IIOBCEIHEBHYIO XU3Hb. MIMMepcuBHble VR-cpensl, obecredunBaromue
CEHCOPHOE TOTPYXXCHHE W aJaNnTaldi0 B pPEalbHOM BPEMEHU K (DU3MOJOTHUECKUM IOKa3aTelsiM,
CIOCOOCTBYIOT IPEOAOJIEHUIO 3THUX OTPaHUYEHUH U CO3/al0T HOBBIC YCIOBMS JUIsl IOBEJEHUYECKOU U
SMOLMOHANBbHON perynauuud. B nHacrosmee Bpemss VR-B® mnpumensercs B pas3auuHbIX cdepax
KJIMHUYECKOW U ICHUXOJIOTMYECKOM MPAKTUKHU, OCOOEHHO B TeX O0JacTsX, I/ie He0OOXOAUM KOHTpPOJIb
(U3NOOTHYECKOTO COCTOSIHUS U PAa3BUTHE HABBIKOB CAMOPETYJISIIHH.

VR-TeXHOJIOIMM HCHONB3YIOTCS JJIsl CHUXKEHUS TPEBOXKHOCTH, CTpecca MW SMOLUOHAIBHOIO
HanpsbkeHus. BupTyanbHble JaHAmWAQTH, aJanTUpyrOmuecs K (U3MOJOIHUECKUM IapaMeTpam
(mpixaamto, YCC wm 1p.), GOPMUPYIOT KOHTEKCT JUIS OCBOSHHS TEXHHK pellaKCalliH, CHIDKas
OTBJIEKAeMOCTb U YCHIJIMBAasl KOHIIEHTPALMIO BHUMAHUS.

Kpome toro, VR-b® mnpumensiercst B nporpammax JpixarenbHoi peaOunurtauuu npu XOBJI,
IIOCTKOBU/IHOM CHUHJpPOME, OPOHXUAIBHOW acTME U JPYTux 3a00JIeBaHUSAX PECIIUPATOPHONU CHUCTEMBI.
MimMmepcuBHBIE JbIXAaTENbHBIC YIPAXHEHUS ITO3BOJISIOT HATISAHO OTCIEKUBATh TIYOHMHY W PHTM
IbIXaHus, obnerdas oOyueHue AuadparMalbHOMY JIBIXaHHIO U TOBBIMIAS OOLIYI0 BEHTHJISLMOHHYIO
3 PeKTUBHOCTD. ITO 0OCOOEHHO aKTyaIbHO ISl TAIIUEHTOB C OTPAaHUYEHHON (PU3NYECKON aKTUBHOCTHIO
WJIN TPEBOKHOCTBIO, CBSI3aHHOM € JABIXaTENbHBIM AUCKOM(POPTOM.

B VR-bB® ucnonb3yercss BO3MOKHOCTb TOUHO MOJIEIMPOBATh YIPAKHEHUS, HAIIPABJICHHbIE Ha
BOCCTAQHOBJICHHE€ MOTOPHMKH, BHUMAHUS U KOOPAUHALIMHU, YTO OCOOEHHO aKTyalbHO B peaOWIMTALlUH
Iocjie MHCYJbTA, TPU PACCEIHHOM CKJIEpPO3€ U JIETCKOM liepeOpanbHOM mapanuye. B pamkax
JIBUTaTeNbHOW peadmiuTanuu Be€ damle ucnoib3yercs uHrerpamus VR-bB®D ¢ sk3ockeneramu —
BHEUIHUMH POOOTHU3UPOBAHHBIMU  yCTPOMCTBAMHM, TMOAJAEPKUBAIOIIMMUA WM  HAIpPaBIISIOMIUMU
JIBYDKEHUS MaleHTa. Takue CUCTeMbl O3BOJISIOT B pealbHOM BPEMEHH 0JTydaTh 0M0(UI09K-1aHHBIE,
HampHuMep, O MBILIEYHON aKTUBHOCTH (¢ moMotibio OMI'), aMniuTye ABMKEHHUH B CycTaBax, yCUIUU
U DPaBHOBECHH. ITO TMOBBIIIAET TOYHOCTh TPEHMHIA, JeNaeT 3aHATus Oosee Oe30MacHBIMU U
MEPCOHAIN3UPOBAHHBIMH, a TAK)KE YCUJIMBAET MOTHBAIIMIO MMAIIMEHTA 3a CUET BU3yalln3alluy Iporpecca
B BUPTYyaJbHOU Cpele.

NmMMepcuBHOCTP W DIEMEHTHI TredMU(UKAIMKU  JENaloT TPOIECC TPEHUPOBKU — Oosee
IIPUBJIEKATEIBHBIM JJI TPYIHOBOBJIEKAEMbIX KaTErOpUi, BKJIIOYasl I€TEH, NOJIPOCTKOB U MAllMEHTOB C
ITOHMYKEHHOM MOTHBaIeil. BusyanbHble CTUMYJIBI, CEOKETHOE COITPOBOKIEHUE U CUCTEMA MOOLIPEHUN
CIOCOOCTBYIOT 3MOIIMOHAILHOMY BKJIIOUEHHIO U YCTOWYMBOMY MHTEpECY K TepaIruu.

Hecmotpst Ha mon0XUTENbHBIE PE3YNbTaThl, TOKA OTCYTCTBYIOT YOEIUTENbHbIE JI0KA3aTeIbCTBA
KIMHUYeckoro npeBocxozacTBa VR-B® Haj TpaaullMOHHBIMU IPOTOKOJIAMHU. AKTYaJIbHBIMH OCTAOTCS
3a/layd CTaHJAapTH3alUU METOJIOB, OLEHKH JOJIFOCPOYHOW S(PPEKTUBHOCTH U H3YUYEHMS BIUSHHS
YPOBHS HMMEpPCHUBHOCTH UM CTPYKTypbl VR-KOMIIOHEHTa Ha TepamneBTUYECKUA pe3ysbTart.
[lepcrieKTUBHBIM HalpaBlIEHUEM TAK)Ke SBJISETCS BHEpEeHHE uCKyccTBeHHOro nnremiekra (M) B VR-
B® cucreMsl: anropuTMbl MAlIMHHOTO OOYYEHHUS MOTYT aJalTUPOBaTh TPEHHUPOBOUHBIE CLIEHAPUU K
WHIUBUAYATbHBIM (DU3UMOJOTUYECKUM U IOBEACHUYECKUM OCOOEHHOCTSIM IOJIb30BaTeNsl B PEAIbHOM
BPEMEHHU. DTO OTKPBHIBAET BO3MOXKHOCTH MAJI CO3JaHUS IEPCOHAIM3UPOBAHHBIX TEPANEBTHUUECKUX
TpaekTopuii u Oosnee TOUYHOM OOpaTHOW CBsI3M. PazpaboTka HaydHO OOOCHOBAHHBIX, SKOJOTHUUYECKH
BaIMIHBIX U MaciuTabupyemsix VR-pemenuii ¢ npumenennem MU criocoOHa CynecTBEHHO PacIMPUTh
TepaneBTUYECKUI MOTeHIHAT 0MOPUI0IK-TEXHOJIOTHH.
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KOMBUHALIUA THAPOKCHUIA AJTIOMUHMUSA JIAA TIOBBIIIEHU A
UMMYHOTEHHOCTHU WHAKTUBAPOBAHHOM BAKIIMHBI QAZVAC

YKanmaposa I'.A.**, Meip3axmerosa B.111.%, Kyrym6eros JI.B.!, Ecxxanosa K 5.2,
Kynymos A.T.2

YTosapuwecmeo ¢ oepanuuennoii omeemcmeennocmuio «Hayuno-ucciedoeamenvckuii
uHcmumym npoonem buonocuveckol bezonachocmuy, nem. I sapoetickuii, Pecnyoniuka Kazaxcman
2Pecuonanvhbiil uHHOB8aYUOHHBLL uHcmumym, 2. Lllvinkenm, Pecnybniuxka Kazaxcman
*HanmonanpHas akagemust Hayk Keiproizckoii PecriyOauku, HHCTHTYT 6uomexnono2ui,
2. buwrkex, Keipreisckas: PeciryOimka
e-mail: g.zhapparova@biosafety.kz

Bsedenue. ~ AIBIOBaHTBI  SBISAIOTCS. ~ HEOTHEMJIEMBIM  KOMIIOHEHTOM  OOJIBIIMHCTBA
MHAKTHBUPOBAHHBIX U CyOBhETUHUYHBIX BAKIIMHHBIX MTPETapaToB. TIIAaTENbHBINA U MPaBUILHBINA BHIOOD
a/IbIOBAHTOB [TIOMOTAET B CTUMYJIMPOBAHUU COOTBETCTBYIOIIMX UMMYHHBIX PEAKLIUI IPOTUB LIEJIEBBIX

MATOr€HOB KaK Ha BPOXKJICHHOM, TaK U Ha aJJallTUBHOM YPOBHSX, YTO BbI3bIBACT 3aIIUTHBIA NMMYHHUTET.

L]env pabomer. CTanaapTU3alUs IMMYHOT€HHOCTH MHAKTUBUPOBAHHON BaKI[MHbI C THAPOKCUIIOM
IOMHUHUS POTUB KopoHaBupycHoi nHdpekiuu COVID-19 na 6enbix Mpimax kateropuu SPF.

Mamepuanvt u memoowi. K MHAKTUBUPOBAHHOW BaKLIMHE JO0ABIISIM BOJHYIO CYCIEH3HIO
aabproBaHTa 2% reis rupokcuia amoMunus (Anruaporens 85, Jlanus). Pabounii pactop 2% 'OA ¢
conepxkanuem amomuaus 10,0 mr/mn nstukpatHo pasBoaunu ¢ BCP (pH-7,4) no konewHo#
koHHeHTpanuu 0,4% u TIaTeaIbHO NepeMEINBAIN ITyTEM HHTEHCHBHOTO BCTpsiXxuBaHUs. [lomydeHHbIi
pacTBOp CTEPUJIM30BAIM B IApOBOM aBTOKJIaBe npu 1,0 aTM. B TeUeHHUE Yaca Mocje Yero OXJIaxAanu 10
2-8 °C B GBITOBOM XOJIOJMIBHUKE U UCIIOIB30BAIH B ICHb €TI0 MPUTOTOBIICHUSL.

Pe3zynomamei. J10 BaklMHAIMK BO BCEX HKCIEPUMEHTAIBHBIX TPYIax OeJbIX MbIIeH KaTeropuu
SPF anTHTen k BUpycy He Ob110 0O0HapykeHo. [locie MpUBUBKY WHAKTHBHUPOBAHHOW BAKIIMHOW Y BCEX
MPUBUTHIX TPYII B 00pa3iiax CbIBOPOTKU KpoBU Ha 21 cyTku BeisiBieHsl BHA B TuTpax 7,3-8,5.

Hame wuccrnenoBanme mnokas3aqo 3HAYMTENBHBIC YIYUYIICHUS TNPH WMMYHHU3AIMH BaKIWHOW,
JOCTUTHYTOM myTeM (QOpMYyJIMpPOBaHUS THApPOKcHIa amoMuHusA. [lomydeHHass TakuM oOpa3zom
MMMYHOOHOJIOTHYECKAs KOHCTPYKIIUS, COCTOSAIIAst M3 MHAKTUBHpOBaHHOTO BUpyca SARS-CoV-2 u rens
T'MJIPOOKHCH aTIOMHMHUSA Ha (ochaTHO - COIEBOM pacTBOpeE, OblIa MPUHATA 3a BAaKLIUHY 0] YCIOBHBIM
HauMeHoBanneM QazVac. KoHeuHble KOHIICHTpAIIMHU THAPOKCUIA allFOMHHUS B 0JHOH 03¢ 0,25+0,05
MT cOoOTBeTCTBeHHO. KoHIeHTpanus nHakTuBrpoBaHHoro Bupyca SARS-CoV-2 cocrasinsina
5.0 Mxr. O0BEM OZHOM 10361 BaKIIMHGI ObLT 0,5 MIL

3axnouenue. BakuuHaius Bcersa Obljia U OCTae€TCs OAHUM M3 MOILHBIX CPEJICTB YEJIOBEYECTBA B
60opb0e ¢ MHPEKITMOHHBIMH 3a00eBaHusIMU. OJTHUM M3 aCMEKTOB CO3AaHUS Y(PPEKTUBHON BaKIUHBI
SBIISICTCS TIPABHJILHO TOJOOpAaHHBIA aqbIOBAaHT, a TaKkKe O€30MacHOCTh M HMMYHOTE€HHOCTH,
HECOMHEHHO,  SIBJIIIOTCS ~ OCHOBHBIMH  KPUTEpUSMH  OLEHKH  I[pH  CTaHJIapTU3ALUH
MMMYHOOHOJIOTUYECKOTO Mpernapara.
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UMMYHHBIN CTATYC JKUTEJEM I'. AIMATBI oT KOPOHABHUPYCHOM
HHOPEKIINU B IOCTHAHJAEMUYECKHWHA NEPUO/]

JKanmaposa I'.A.»*, Meipzaxmerosa B.111.1, Kyrym6eros JIB .2,
Ecxanopa K.B.2., )Kynymos A.T.2

Y Tosapuwecmeo ¢ oepanuuennoii omsemcmeennocmoio «Hayuno-uccnedosamensckuil
uHcmumym npoonem buonocuveckol bezonachocmuy, nem. I sapoetickuii, Pecnyoniuka Kazaxcman
2Pecuonanvhbiil unHosayuonHwlll uncmumym, 2. [llvimkenm, Pecnyonuxa Kazaxcman
SHayuonanvnas akademus nayx Koipevizcroii Pecnybnuxu, Hucmumym 6uomextonozuu,
2. buwxex, Kvipevizckas Pecnybonuka
e-mail: g.zhapparova@biosafety.kz

Beenenue. [lo manHeiM MunucrtepcrBa 3apaBoxpaHeHuss ¢ Havana 2025 roga B cTpaHe
3apeructpupoBan 51 cioyuairi KBU, neranbubix ciyudaeB Hetr. B 2024 romy B Kaszaxcrane ObLio
3apeructpupoBano 1700 ciydaeB kopoHaBUpYycCa, 10 CPABHEHUIO C aHAJIOTUYHBIM IIEPUOJIOM IPOILIOTO
rojia 3a00J1€Ba€MOCTb CHI)KEHA B CEMb Pas3.

Lenp pabotsl. OmnpeneneHrue HMMYHHOIO cTaTyca OIPaHHYEHHOIO KOHTHUHIEHTa JIIOJeH,
MPOKUBAIOIIMX B T. AJMaThl M HAXOJMIIMXCA Ha JICYEHUH B HMH(EKIMOHHOW OOJBHMIIE, TPOTUB
kopoHaBupycHoit undexiuu COVID-19.

Marepuansl 1 MeTozbl. B ncciieoBanuu ObIIM MCIOIB30BaHBI OMO0OPA3Lbl B BUAE CHIBOPOTKH
KpoBH, coOpaHHbIe OT 127 4eroBeK - MalueHTOB TOPOJCKON KIMHUIECKON MHPEKIIMOHHON OOIHHUIIBI
nMm. N.C XKekenosoit r. Anmatel 1 Habop peareHToB «MUDA-IgG SARS-CoV-2» mis omnpeneneHus
cozep:kanusi IMMyHoro0ynuHoOB kiacca G k Bupycy SARS-COV-2 B CHIBOPOTKE KPOBH 4YeIOBEKa
meromom MDA Benopyccko-Poccuiickoro npoussosctsa «Alchimed Tehnoy.

AHanm3 pe3ybTaToB OCYIIECTBIISUIN COTIACHO HHCTPYKITMH IPOU3BOIUTENS Habopa.

N3mepenne ontudeckoii motHocT (OD) mpoBoamm ¢ momotisio criekrpodoromerpa (Stat Fax
4300, Awareness Technology, CIIIA) nipu aute BosHbI 450 HM.

PesynbraTtel. Pesynpratel MDA moxazamu, uro Bce 127 00pasnoB CBIBOPOTKH KpOBH,
HCIOJIb30BaHHBIE B UCCIIEIOBAHUSX, TO3UTUBHEI U cofiepxar 1gG, cnennduunsie Ha Bupyc SARS-CoV-
2. IloporoBoe 3HaueHUE MOJIOKUTENBHOTO pe3yibTata cunranocs npu OIl ot 0,18.

3axmoueHne. B Hacrosimee BpeMs Onarogaps BaKUMHAIMM CHIDKEHa 3a00JIeBaeMOCTh U
cmeptHOCTh 0T KBU. [lo pesynpTaram Hammx ucciaeoBaHUN B KPOBU 3a00JIEBIIMX ObUTH OTMEUYEHBI
Hamyne crnenupudeckux 1gG k KopoHaBUPYCHOM HMH(MEKINH, KOTOpas CBHUIETEIBCTBYET 00 WX
KOHTAKTe C BO30YIUTENEM UM €r0 aHTUTCHOM.
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N3YYEHUE IUPKA/IMAHHBIX PUTMOB KOHUHEHTPAITUN
MUKPODJIEMEHTOB B CJIIOHE Y YEJIOBEKA B HOPME

Kynkamesa " A.

Kazaxckuil nayuonanonulil ynusepcumem umenu anv-Papabu,
2. Anmamul, Pecnybonruxa Kazaxcman
e-mail: Gulnur-92.09@mail.ru

B ycClioBUSX CTPEeMHTENBHOTO Pa3BUTHUS OMOMEIUIIMHBI M IEPCOHATU3UPOBAHHON METUITUHBI
BO3pAacTaeT MHTEPEC K HM3YyUEHUIO IUPKAJWAaHHBIX PUTMOB KaK KJIIOYEBOIO MEXaHHU3Ma PEryJsIUu
(U3HONIOTMYECKUX TIPOIECCOB B OpraHM3Me 4deloBeka. HecMoTpsi Ha akTUBHOE WCCIIEAOBAaHUE
UMPKaJAUAHHBIX MEXaHU3MOB, IMHAMUKA COACPKAHUSI MUKPOIJIEMEHTOB B OMOJIOTUYECKUX KUAKOCTSX,
B YAaCTHOCTH B CIIIOHE, OCTA€TCs HENOCTAaTOYHO U3yyeHHOU. CIltoHa, KaK JOCTYIHBIH U HEMHBA3UBHBIN
OuomMarepuasn, MpeACTaBiseT COO0OW IEHHBIM IUArHOCTUYECKUN PECypC, OTPaKAIOIIUNA COCTOSHUE
oOMeHa BeliecTB U (yHKIIMOHATIBbHYIO aKTUBHOCTh PA3IMYHBIX CHCTEM OPraHU3Ma.

OOBeKTaMu UCCiIeI0BaHMs ObUIH JIFOAM, 000ero moia, B Bo3pacte oT 29 no 38 ner. Beero ObL10
uccienoBaHo 14 denoBek B HOpME U 23 4eNOBEK C JUArHo30M si3BeHHasl 0ose3Hb xkemyzaka. [lpu
MCCIIEOBAHUH IIUPKATUAHHBIX PUTMOB KOHIIEHTPAIIUU MUKPOAJIEMEHTOB B CIIIOHE Y UEJIOBEKAa B HOPME
U MpU NaTOJOTUU OINPENEsUIA BEIMYUHBI U3ydyaeMbIX IokaszaTteneil B citoHe ¢ 8:00 gacoB no 10:00
4acoB, B TEUEHHE 26 4aCcOB, TO €CTh B TEUCHUE CYyTOK, Yepe3 Kax/ple 2 yaca.

HccnenoBanuss mpoBeneHbl B oceHHUM mepuon roxa (2023- 2025 roxwr). HcecnemoBanus
mpoBeleHbl Ha 0aze (kadenapbl Owodu3wku, OWOMEOWIIMHA ¥ HEHpPOHAyKHW, JabopaTopuu
XPOHOOHMOJIOTUH U XpoHOMeAUITUHBI) U Nel ["opoackoil KITMHUYECKON OOJBHUIIBI . AJIMATHI.

Meroasl uccnenoBanus. [ns ompeneneHuss MHKPOIJIEMEHTOB B CIIOHE y JIOJEH B HOpME
HCIIOJIB30BAJIUCH JIBA METO/1a. ATOMHO-3MUCCUOHHAs CIIEKTOMETPHUS C UHYKTUBHOCBSI3aHHOM T1a3MOM
(UCII-A3C) wu wmacc-ciekTpockonusi ¢ HMHAYKTHUBHOCBsi3aHHOW masmor  (MCII-MC).  [ns
HCCIIeTOBaHMS MUKPODJIEMEHTOB CIIOHBI B HOPME Y Ka)I0Tr0 00CIIeyeMOro MPOBOIMIN 3a00p POTOBOM
KHUIKOCTH, KOTOPYIO MOJIYy4MIIN 0€3 CTUMYJIHPOBaHUsI, CIUICBBIBAHNE B CTEPHIIbHBIC IPpoOupku (15 mi).
3areM poToBast )KUAKOCTh LieHTpuyrupoBaiack 15 mun npu 800006/MuH.

Tak, BenmunHa koHueHTpanuu CU B TedeHne cyTok B Hopme Bapuposaia ot 0,031+0,003 mkr/mi
1o 0,0041+0,0023 mkr/mi; Cu Bapeupyetcs oT 0,026+0,005 mxr/ma o 0,035+£0,0009 mkr/ma. Mn — ot
0,048+0,006 mxr/mut go 0,060+0,010 mxr/mm;Se-or 0,040+0,003 mxr/mit go 0,056 +0,009 mxr/mir; Si-
ot 1,29+0,06 mxr/mi go 1,494+0,10 mxr/mia; Zn- ot 0,301+0,028 mkr/ma go 0,402 +0,040 mxr/mir; Cr-
ot 0,016+0,003 mxr/mi go 0,028+0,008 mxr/mir; Ni- ot 0,010+0,001 mxr/mut mo 0,020+0,005 Mxr/mit u
Al-ot 0,470+0,012 Mxr/ma 1o 0,698+0,016 MKr/miI.

Cratnueckne 00paOOTKa pe3yJbTaTOB WCCIIENOBAHWM MPOBOJUIACHE C  HCIOJIB30BAHHEM
nporpammbl  Microsoft Excel XP u Bkjrodana OLEHKY JOCTOBEPHOCTh Pa3IMYMid IO KPHTEPHIO
Creronenty. [Ipu onieHKe JOCTOBEPHOCTH OTIAMYMI UCIOIb30BaNIOCh 3HaUeHue p<0,05.

[TonydeHHbIe MaHHBIC CBUACTEIHCTBYIOT O HAJMYHH BBIPAKEHHBIX ITUPKAIUAHHBIX KOJICOaHHI
COJIEp)KaHUs TAKHMX DJIEMEHTOB, Kak Meab (Cu), mapraner (Mn), cenen (Se), kpemuwuii (Si), nuHk (Zn),
xpom (Cr), nukenb (Ni) u amromunuii (Al). YcraHoBICHHBIC qHana30Hbl KOHIICHTPAIUH (Harpumep, OT
0,010+£0,001 wmxr/mn gns Ni go 1,4940,10 wmxr/mu gnst Si) TOATBEPXKIAOT, YTO YPOBEHb
MHUKpPODJIEMEHTOB B CIIIOHE MOJBEPKEH (UIUOIOTHUYECKUM KOJIEOAHUSIM B TEUYEHHE CYTOK. OTH
pe3yapTaThl TMOMUYEPKUBAIOT BAXKHOCTh Yy4€Ta BpEMEHHM CYTOK TIPH OICHKE COJCPKaHM
MHUKPODJIEMEHTOB B OMOJIOTHYECKHUX JKUIKOCTSIX. BhIIBIEHHBIE 0COOCHHOCTH MOTYT CIY>KUTh OCHOBOM
JUTsL JanbHEHIe pa3paboTku pedepeHCHBIX 3HAYCHWH W HCIOJB30BAHHS IOKAa3aTeIed CIIIOHBI B
KaueCTBE IMarHOCTUYECKOT0 MHCTPYMEHTA B XPOHOMEUIIMHE U TPEBEHTUBHON MEUIIMHE.
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IPTYPJII KKACTAFYBI AIAMJAPIABIH ECTE CAKTAY KABIUIETIH 3EPTTEY
Kymam A. C.

an-Dapadbu amvinoaeel Kazax ynmmulk yHusepcumemi, Aimamul K., Kazaxcman
e-mail: Zhumash.akzhunis@mail.ru

Ecte cakray KaOineTiHIH jKaFaaiibl op jKeKe TyJIFaaa opTypii 6onaael. Oran OipHemre (akTopiap
ce0emn, IFHU aJlaMHBIH T€HETUKACHI, MU KYPBUIBICHIHBIH €PEKILENIKTepl, 3eHiH JeHreiine, SMOLUSIIBIK
KYHiHE, OMip CYpy CalThIHA, OLTIMI MEH TOXKipuOeciHe OailIaHbICThI. AJl OPTYPIIi )KacTaFrbl agamaapIbIH
€CTe CaKTay KOPCETKIIITEePiHIH 63 kKac epeKIIeTIriHe COUKECTIriH KOTHETHBTI JKOHE MHEMOHUKAJIBIK
olicTepAl KOJJaHy apKbUIbl Oarajayfa jkoHe »kakcapTryra Oonaabl. COHbIMEH Karap, ecTe cakray
KaOlJIeTiH YKaKcapTy 9MicTepl Ka3ipri TaHJa MCUXOJIOTUsAIa, HeHpodU3noIorusaa, MeIuIinHaaa, OutiM
Oepy canachlHIa KCHIHEH KOJIaHBLIA b,

JKyMBICTBIH MakcaThl: OPTYpJi Kac TONTAPBIHIAFBl aJaMIapIblH €CTe caKTay KaOiuleTiHiH
epeKIIeNiKTePiH 3epPTTey.

3epTTey HbICaHbI peTiHge xacecmipimaik (13-16 xac), epecektik (20-40 xac), ergemnik (65- 75
»Kac) Ke3eHeri TonTapabiy op OipiHeH 20 amaMHaH >xairbl 60 agam anbIHAbL. AJiFa KOWBUIFAaH MakcaT
NeH MIHAETTepre KeTy YImiH TokipuObe on-DPapadbu ateiamarsl Kaz¥V-neiH Ouosorus sxoHe
ouorexHonorus (GaxkynpTeTiHiH Onodusnka, OMoMeIuIMHa KOHE HeUpOoFpUTbIM Kadenpacsl, KMM M.
bazap6aeB atbingaret Nol38 rumHaszuschiHIa 9p TONTapFa TYPaKThl TYpAC KBIPKYHEK, Ka3aH, Kapaiua
YKOHE JKEITOKCaH aI/IJIapLIHIIa 3eprrey mypnsmm Byn 3epTTey KymbIChIHA <<]_HYJII)T€ Kecreci» oici
KOHE KbICKa Mep3iMJi MEH Y3aK MepSIMIll ecTe cakray KaOunerin Oaranay yuiH Jlypusasiy «10 ce3»
ollici KOJNJaHBULABL. bBepiuireH ModiMeTTepre MaTeMaTHKalblK Tanjay kacay Microsoft Excel
MIPOrpaMMaChIHBIH. M+m KeMeriMeH OaraiaH/Ibl.

3epTTey KYMBICTAPHIHBIH HOTIKECIHE COMKEC op TOMNTaFbl KaThICYIIBUIAPABIH  Y3IKCi3
KYPTIi3UIreH 3epTTey JKYMBICTaphl op ail callblH OH HoTWXenep kepcerti. Lllynbre kecreci OoiibiHIIA
3eiiH TYPaKTBhUIBIKTBIH MOHI KAHIIATBIKTHI a3 00Jica COHIIANBIKTHI HAa3ap/IbIH HMIOFBIPIAHYBI KOFAPHI.
ColikeciHille, €H MaKCHMaJIbl MOHJIEPI )KENTOKCaH aiibiHa xacecmipimaepae 39,38+2.2 ¢, epecekrepie
35,21+ 2,1 c, xaprrapna 48,98+3,55 ¢ Kypaapl, al €H MHUHHUMAJAbl MOHJEpP KbIpKYHEK aibIHAa
xacecnipimaep 61,78+2,1 c, epecexrep 56,77 + 2 c, kaprrapaa 84,21 + 2 ¢ Gonabl. SIFHH, KbIpKYHEK
alibIHaH JKENTOKCAH alibIHa JediH xkacecmipimaepae 1,56 ece, epecekrepae 1,61 ece, erne tonra 1,71
€ce apTKAHJbIFbl aHBIKTAJABL. AJl, ICUXUKAJIBIK TYPAKThUIBIK KAThICYLIbLIAP/BIH LIapIIay OeNriciHiH
OOJybIMEH cUMAaTTaNafbl, sIFHU 1-re TeH Oosica KajbIlThl, erep a3 Ooiica 3eHiH KOFaphpl. Op TOI
KATBICYIIBIIAPBIHIA TICHXUKAIBIK TYPAKTBUIBIFBI TYPAKTBI, TEK €I/ TONTa OacTamkbl KBIPKYHEK
1,05+0,01 >xone xazan 1,0140,02 aiinmapeiHga 6acka >kac epekiesniri 6ap TON KaTbICyIIbUIapbIHAH
KaparaHja a3jan mapiiay oenruiepi oaKkaiibl.

Kpicka jxoHe y3aK Mep3iM/Ii )KaIbIHBIH €H MaKCUMAaJIJIbl KOPCETKIIII 9p TOITa KEeITOKCAH albIHIA:
KbICKa Mep3iMIi kaaeina sxacecmipimaep 8,5 + 0,24 ymai, epecekrep 8,7+0,181 ymaii, erne tonTa
7,9+£0,29 ynait 60sica, an y3aK Mep3iMIi kaapiaa xacecmipimaep 6,9 + 0,11 ymaid, epecexrep 7,2 +£0,24
ynai, erae tonta 7,2 +0,24 ynail kuHaAbl. ANl €H MUHUMAJbl 11aMa KbIPKYHEK ailblHIa - KbICKa
Mep3imMail kacecmipiMaepae 7,3 + 0,2 ymaii, epecektepae 7,6+0,089 ymaii, erne Tonra 5,7+0,25 ynaii
OoJsica, an y3ak Mep3imjl kanbiga xacecmipimaep 6,9 £ 0,11 ymaii, epecexkrep 7,2 £0,24 ymaii, erne
xacrtarpiap 5,3 £0,07 ymnaii skunaapl. Kplpkyiiek aifbIHaH j)KeITOKCAH aifblHa JeHiH KhICKAa MEP31MIi JKa]
KepceTkinr xkacectipimae 1,16 ece, epecexrepae 1,14 ece, erme Tonra 6omca 1,38 ecere »akcapbl ,ai
y3aK Mep3imi kan xkacectipimaepne 1,21 ece, epecexkrepae 1,23 ece, erne kacrarbuiapaa 1,43 ecere
KaKCapFaHIBIFbI JONEIICH/I.

KopeiTa kerne, xac epekmienirine Colkec, ®KacocHipiM IMaKTa eCcTe cakTay KaOuieTi KapKbIHIIbI
JAMHUTBIHABIFBI, aJl €PEeCEeKTIK KEe3eHIEe TYPAKTBUIBIK CaKTaJaThIHIBIFBI aHBIKTANABL. Erme jkacra
KaJbIHBIH HaIIapIalTBHIHABIFBI, OipaKk eMipiliK ToXKipuOeci »OoFapbl erje ajaaMmjapia OH HOTHXKENep
KOPCETETIHITT monenuenal. Auaiina, jKydeni Typae KYpri3uUleTiH KOTHUTHBTI JKAaTTBIFyJap Oyl
e3repicrepai OasynaTein, OapibIK KacTa €cTe cakTay JACHIeHiH jKaKcapTyFa MYMKIHIIK OepeTiHmiri
3epTTEIN/I.

Foiivimu orcemexwiici: Abwvinatixanosa H. T. 6.2.x., npogheccopoi
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INOBEJEHYECKHUE 3O®EKTbI PEHXOHA HA MBIIITAX B TECTE OTKPBITOI'O
ITOJIA

Wnpuuenko NU.A.*, @atesiHoBa A.B., JlaBpurenko B.A., fposas O.1.

Hoeocubupckuii 2cocyoapcmeennuiil ynusepcumem, Hoeocubupck, Poccust
*e-mail: i.ilichenko@g.nsu.ru

@DeHXO0H — MOHOTEPIICHOBBIN KETOH, H3BECTHBIM MPOTHBOBOCHAINTEILHBIMU, AaHTHOKCH/IaH THBIMH
U HEHpONpPOTEKTOPHBIMU CBoO¥cTBaMU. OJHAKO €ro BIMSHHE HA MOBEICHUYCCKHE peakuuu in VIVO
M3y4eHO HeNoCTaTo4Ho. Llenpro HacTosmel padoThl SBUIIOCH U3YyUEHHE BO3JCHCTBUS MEPOPATHLHOIO
BBeaeHUS denxoHa B 103ax 100 u 200 Mr/kr Ha ABUTATEIIbHYIO aKTUBHOCTh, TPEBOKHOCTh U CTpeCcC-
PEaKTUBHOCTH MBIIIEH B TECTE OTKPBHITOTO MOJIS.

PaGora BeInonHEeHa Ha IOJIOBO3pENbIX caMiax Mbiiiei tuaun CD, koTopeie ObLIN pa3sieneHsl Ha
3 rpynnsl. MccnenoBaHue NpoBEAEHO € COOMOAeHHMEM XEIbCUHKCKOM JeKjapauuu o padore ¢
OKCIEPUMEHTATBHBIMA JKUBOTHBIMH. OIBITHBIE TPYNIBl TOJY4Yald COEAMHEHUE IepOpaAIIbHO,
pactBopeHHoe B Karie TBUHA-80, B mo3e 100 mr/kr (n=15) u 200 mr/kr (n=28) B Boxe. KonTpoapHOM
rpynne (N=152) BBOAWIM SKBUBAJIECHTHBIM 00beM BOAbl ¢ TBHUHOM-80. CTaTUCTHYECKUH aHanIu3
BBITIOJTHEH C MCMOJIb30BAaHUEM MApHOTO HE3aBUCHUMOTO [-TecTa U OJAHO(MAKTOPHOIO AUCIEPCHOHHOTO
ananmuza (ANOVA).

JIBurarenbHyr0 akTUBHOCTb MBIIIEH OLEHUBAIH 10 JUIUTEIHHOCTH JIOKOMOIIMIA 10 niepudepuu u
B IICHTPE apeHbl. BBIABICHO yMepeHHOE YBEIWYCHHWE BPEMEHH JBHTaTE€IbHONW AaKTHBHOCTH II0
nepudepun apeHsl pu BBeAeHnu Genxona B o3upoBkax 100 u 200 mr/kr (117.28 £9.33 1 118.56 +6.35
CEK) MO CPaBHEHUIO ¢ KOHTpoJibHOU Tpymmoi (104.99 +3.25 cek). [Ipu 3ToM 00HapyKEHO CHMKEHHUE
aKTUBHOCTH B LIEHTpE apeHbl B 00eux rpynmnax ¢penxona (1.93+0.99 u 2.26 +£0.57 cex) 1o cpaBHEHHUIO €
koHTposiem (3.37 £0.32 cek).

IToka3aH HE3HAYMTEIBHBIN POCT BPEMEHU I'PYMHUHIa MPH BBeIEeHUH (QeHxoHa B ao3upoBke 100
Mr/kr (19.27 £8.62 cex) u 200 mr/kr (17.45 +£5.29 cex) mo cpaBHeHHIO ¢ KOHTpojeMm (15.23 £1.66 cek).
[Tpon301LI0 CHIKEHUE ATUTEIbHOCTH 3aMUpaHus B Tpymnmax ¢penxona (27.57 £8.82 u 26.06 +£5.76 cek)
10 CPaBHEHUIO ¢ KOHTpoJeM (32.57 £3.56 cek).

HccnenoBaTenbckas ak THBHOCTh OI[EHHBAJIACH O JUTUTEIbHOCTH BEPTUKAIBHBIX CTOCK Ha apeHe.
BeisiBieHO yMeHbIeHUE TIpH BBeAeHHH (herxoHa B o3upoBkax 100 mr/kr (13.07 £3.16 cex) u 200 mr/kr
(14.63 £2.27 cex) o cpaBHEHUIO ¢ KOHTPOJbHOM rpynmoit (23.15 +1.54 cek).

BereratuBHast akTUBHOCTb, OLIEHMBAaeMasi MO YUCIy KaJOBBIX TOYEK 3a BpeMsS HaXOXXJICHHS Ha
apeHe TecTa OTKPBITOTO IOJIs, TI0Ka3aja TeHACHINIO K YBEIWYCHUIO B TPYIIaX BBEACHUS (EHXOHA B
nosupoBkax 100 u 200 mr/kr maccer (3.00 £0.49 u 2.83 +£0.25 COOTBETCTBEHHO) MO CPAaBHEHHIO C
KOHTPOJIbHOM rpynmoit (2.38 £0.13).

Poct akTHBHOCTH 1O TIepudepUn MOKET yKa3blBaTh Ha YMEPEHHBIH CTUMYIHMPYIOMUI P dexT
(heHxOHa, OJTHAKO CHIDKCHHE AaKTUBHOCTH B IIEHTPE apeHbl (30Ha pHUCKa JJIsi TPBI3YHOB) TpeOyeT
OCTOPOYKHOW HHTEpIpeTalMi B KOHTEKCTE TPEBOKHOCTU. CHMKEHHME JUIMTENBHOCTH 3aMUPaHUs
(aHKcHONTUTHYECKUH A(PPEKT) MpH OAHOBPEMEHHOM pOCTE€ TPyMHHra (CTpecc) M KaJOBBIX TOYEK
(BereTaTUBHBIN CTpECC) MOXKET OTpa)xaTh MyJIbTU(DYHKIIMOHATIBHOE B3auMoieiictBue penxona ¢ [THC
U BEreTaTUBHOW CHCTEMOM. YMEHBIIECHHE JUIMTEIBHOCTH BEPTUKAIBHBIX CTOEK COIJAcyercsl C
BO3MO’KHBIM CEJaTUBHBIM KOMIIOHEHTOM MPHU BBICOKHX J103aX.

Takum oOpa3om, TPOBEICHHOE UCCIICIOBAaHKE ITOKa3bIBaeT, 4To (heHxoH B go3ax 100 u 200 mr/kr
NPOSIBIISIET  J10303aBHCUMOE  BJIMSIHUE HA JBUTATENbHYI0 AaKTUBHOCTh, COYETas CTUMYJIALUIO
nepruepuyecKoro MmepeMenieHnsT CO CHU)KEHHUEM HCCIIeIOBaTeNIbCKOTO ToBeneHus. HalOmogaemble
MIPOTHBOPEYHS B MapKepax TPEBOXKHOCTH (3aMUpPAaHUE U TPYMUHT) TpeOyIOT yriIyOJeHHOIO U3Y4YeHUs
HEHPOXUMHUYECKUX MEXaHU3MOB JieHcTBUs (heHxoHa. [lomyueHHble TaHHBIE TOAYEPKUBAIOT MOTEHIINAT
(eHxoHa KaK MOJyJISATOpa MOBEACHYECKUX PEaKIfii, HO He0OXOAUMO YTOUHEHHE ero 0€30MacHOCTH U
3(PEKTUBHOCTH B TOITOCPOYHBIX UCCIICTOBAHMSIX.
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HUCCJEIOBAHUE AHTUMHKPOBHOW, AHTFEJII)MI/IIL!THOIK
IOPEKTUBHOCTHU U PAHO3AXKUBJIAIOIIEI'O JEMCTBUA
®UTOIPENIAPATA HA OCHOBE JIEKAPCTBEHHBIX PACTEHUM

Kapmanues P.C.Y*, Hypxanosa ®.X.1, Cuauxos b. M.}, Eprieyosa 5.0.}, Tepnenkas H.B.2

13anaono-Kaszaxcmanckuii azpapno-mexnuueckuti yuusepcumem umenu JKaneup xana,
2. Ypanvck, Pecnybnuxa Kazaxcman
2 Uncmumym zenemuxu u pusuonoeuu KH MHBO PK, 2. Anmamei, Pecnyénuka
Kaszaxcman,
*e-mail: karmalyev@mail.ru

[TpoBeneHo KoMIwieKCHOE wucchenaoBanue dddekTuBHOCTH (uUTOMpenapara Ha OCHOBE
JICKApCTBEHHBIX PACTCHUH, BKIIIOYAOIIEE OLICHKY €0 aHTUMHUKPOOHOTO, aHTT€IIbMHHTHOTO JICHCTBUS, a
TaKXKe BIIMSHUS HA MPOIIECCHI pEereHepallii ¥ 3aKUBJICHUS paH. B cocTaB mpenapara BOILIN pacTeHHUS,
npou3pacraroliie Ha Tepputopun 3amnaaHoro Kasaxcrana: mossiHb ropbkas (Artemisia absinthium),
noseiab Jlepxa (Artemisia lerchiana), 3sepo6oii mpoabipsiBiaennsiii (Hypericum perforatum), uepena
TpeéxpaznenbHas (Bidens tripartita), uwmcroren OGombmoi (Chelidonium majus), kanenmyna
nekapctBernas (Calendula officinalis) u pomarika anteunas (Chamomilla recutita).

B pe3ynbTare uccieoBaHus aHTAMUKPOOHOW aKTHBHOCTH HACTOEB JICKAPCTBEHHBIX PACTCHUN Ha
nutatenbHbix cpepax MIIb u MIIA  ycTaHOBIEHO, 4YTO MO OTHOWIEHHKD K TECT-KYJIbTypam
Staphylococcus aureus, Streptococcus spp. u Escherichia coli gsa Buma momeinn — Artemisia
absinthium u Artemisia lerchiana — nposiBuiin BelpakeHHY0 aHTUMUKPOOHYIO aKTUBHOCTh. CPEeIHIO0
AKTUBHOCTH MPOJCMOHCTPHPOBAIN HACTOU 3BEpO0Os], Yepellbl U YUCTOTENA, B CBSI3U C YeM JIaHHBIC
pacTeHust ObUIM BKJIIOUYEHBI B COCTaB pa3palbaThlBaéMOro KOMIUIEKCHOro Quromnpenapata. Hacron
KaJICHTyJIbl ¥ POMAIIIKU TIOKa3aJId HU3KYI0 aHTUMUKPOOHYIO aKTUBHOCTh M B JAJIbHEHIIYIO pa3padoTKy
BKJIFOUEHBI HE OBLIH.

durtonpenapar Ha OCHOBE JICKAPCTBEHHBIX pACTEHHH IPOAEMOHCTPHUPOBAT  BBICOKYIO
TEpareBTUYCCKYIO AP PEKTUBHOCTH MPH JICUCHUU THOWHBIX paH y oBell. [Toj ero aelicTBueM yxe Ha 3-
W JeHb HaONIOJalIi CHIDKEHHE BOCHAJICHUS W YCKOPEHHE JIMUTENN3aluu, a K 14-21 nHIO paHbl
MIOJTHOCTBIO 3aXuin. J{7si cpaBHEHHMS, TPU HCIIOJIIb30BaHUHM 0a30BOTO aHTHUCENTUYECKOTO Tpernapara
32)KHMBJICHUE MPOHUCXOINIIO MEUICHHEE U 3aBEpIIANIOCh TOJBKO K 24-25 nmHIo. B KOHTpOnbHOH rpymime
VIydIIEHWH HE OTMEYalld, BOCHIAJIHMTENbHBIM Tporecc ycuinuBaics. [loGounsle 3¢ ¢exTsr mpu
pUMEHEHHH (pUTOIpenapara He BhISIBIICHBI, TOT/Ia KaK TpenapaT CpaBHEHHS BbI3bIBAJ aJNICPTHUECKUE
peakum.

Pe3ynbTaThl HCCIeIOBaHUS aHTTeIbMUHTHON 3 (heKTUBHOCTH PHUTONpEnapaTa MoKa3ajiu, 4TO OH
MPOSIBUJ XOPOIIYI0 aHTTeIbMUHTHYIO aKTHBHOCTh IMPHU TEIbMHHTO3aX IMHIIEBAPUTEIHLHOIO TPaKTa
KBAuHBIX, HE yCTymnas 1o 3G HekTuBHOCTH 0a30BOMY aHTI€JIbMHUHTHUKY.

Takum 00pa3oM, MPOBEICHHBIC MCCIICAOBAHUS MOATBEPKIAOT MEPCIIEKTHBHOCTh MPHUMEHEHHUS
KOMILIEKca JieKapcTBEeHHBIX pacrenuit (Artemisia absinthum, Artemisia lerchiana, Hypericum
perforatum, Bidens tripartita, Chelidonium majus) B kauectBe OCHOBBI M5 co3aaHust 3()(HEKTUBHOTO
KOMIUIEKCHOTO ~PAcTUTENILHOTO (UTONpenapaTa ¢ aHTUMHKPOOHBIMA W  aHTHICIbMUHTHBIMU
CBOMCTBaMH, a TAK)Ke PaHO32KHUBJISFOIIUM JICHCTBUEM I BETEPUHAPHOTO MIPUMEHEHUSI.

Pabora BeimonmHena B pamkax HTII BR21882180 «Pa3paboTka mporpamMMbl COXpaHEHHS H
pa3BUTHUS pEeCYpCHON 0a3bl MEPCHEKTUBHBIX IS MEIUIMHBI U BETepHHApUU pacTeHuii Kazaxcrana B
YCIIOBHUSX M3MEHSIONIETOCs KiMMaTa», puHaHcupyemoir KoMuteToM Hayku MUHHCTEPCTBA HAyKHU H
BhIcIIero oOpa3oBanus Pecy6nuku Kazaxcran.
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YACTOTA U CIIEKTP XPOMOCOMHBIX AHOMAJIMI B
INPEUMIINIAHTAIMOHHOM 'EHETUYECKOM TECTUPOBAHUU

Konip6exosa A.T.*, I'yceitnosa K.A.?, Kanumaram6etos A.M.!

YKaszaxcxuii nayuonansuuiii yuusepcumem um.ano-Papabu, 2. Aimamet,
Pecnyonuxa Kazaxcman
2TOO «HHUH penpodykmuenoti meduyunsiy, e. Anmamui, Pecnybnuxa Kazaxcman
*e-mail: altynai06072001@gmail.com

3HauynTeNbHAS YaCTh KIMHUYECKH TOATBEPKICHHBIX OEpPEeMEHHOCTEH 3aKaHYMBAETCS ee
npepbIBaHUEeM Ha paHHUX cpokaX. Okono 50% BBIKUABINIEH CBSA3aHBI ¢ XPOMOCOMHBIMU aHOMAJIHSIMU.
B cBs3M ¢ 3TUM NpeUMIUIaHTALMOHHOE TI'€HETHUYECKOE TECTUPOBAHME WIPAeT pPEelIalollyl0 pojib B
[IporpaMMax BCIIOMOIaTeNbHbIX penpoAyKTUBHbIX TexHosoruih (BPT) mns uckimrouenust pucka
aHEYTIJIONIUH.

Llenpto uccnenoBanus ObUIAa OMpEENICHHE CHEKTpa M 4acTOTHI XPOMOCOMHBIX HapyIICHUH B
MIPEUMILIAHTAIMOHHOM I'€HETUYECKOM TECTUPOBaHUU B porpammax BPT.

HccnenoBanue npoBoawioch B Jjaboparopun IuroreHeTukn «HaydHo-HccienoBarenbckoro
MHCTUTYTa PEIPOAYKTUBHON MEIMLUHBD) I'. AJIMaThl B IEpUOJ C ssHBaps 1o aekadbpp 2024 rona. [ns
[IPEUMIUIAHTALIMOHHOT O TE€HETHUECKOTO TECTUPOBAHNUS UCIIOIB30BAIM METO] CPAaBHUTEIBHON T€HOMHOI
rubpuanzanmu (ACGH) Ha 24 xpomocomax. B xone npumenenus nporpamm MKCH, KO u I[1PD y 415
KEHLIMH ObUIM MoJy4yeHbl 752 3MOpuoHa M co3gaHa 0a3za JaHHBIX HUX KapUOTHIIOB. DMOPHOHBI
My»XCKoro noJja ycranoniieHbl B 398 (52,9%) cinyvasx u B 354 (47,1%) cinydasx — SMOPHUOHBI )KEHCKOTO
noJja.

CriekTp XpOMOCOMHBIX BapHaHTOB OBUI IPEICTAaBIEeH Kak IUILUIOMIHBIMH Habopamu, TaK H
KapUOTHIIAMU C aHEYIUIOMJAHBIMM M CTPYKTYpHBIMU HapyuieHusiMu. KoauuecTBo 3MOpPHOHOB C
JTUTUIOUTHBIM HabopoM XxpomocoM coctaBmwio 406 (54,0%) caywas. Y 310 (41,2%) sMOpuoHOB
Habmoaanuch aneyronauu, y 15 (2,0%) sMOproHOB ObUTH MO3au4Hble HAOOPHI KAPUOTUIIOB, a y 21
(2,8%) o>mOpuoHa OOHapyXEeHbl CTPYKTYpHbIE AHOMAJIUHU XPOMOCOM (J€NeluH, AYIUTMKAIHH,
TPAHCIIOKAITIH).

Ha wHIuMBUAyalbHBIX XpPOMOCOMAax OMNpEIENIeHbl YacTOTa BCTPEYAEMOCTH BBISBICHHBIX
u3MeHeHuit. B cucreme ayrocom: y 6 (0,8%) sMOproHOB HapylleHHUs BBISIBICHBI 10 XxpoMocome 1; y 12
(1,6%) — mo xpomocome 2; y 5 (0,7%) — o xpomocome 3, y 10 (1,3%) —on xpomocome 4, y 4 (0,5%)
—mo xpomocome 5, y 4 (0,5%) —mo xpomocome 6, y 14 (1,9%) — nmo xpomocome 7, y 10 (1,3%) — mo
xpomocome 8, y 8 (1,1%) — mo xpomocome 9, y 13 (1,7%) — mo xpomocome 10, y 4 (0,5%) — 1o
xpomocomam 11 u 12, y 16 (2,1%) — o xpomocome 13, y 8 (1,1%) — o xpomocome 14, y 21 (2,8%) —
o xpomocome 15, y 37 (4,9%) — o xpomocome 16, y 11 (1,5%) — mo xpomocomam 17 u 18, y 15 (2,0%)
— 1o xpomocome 19, y 4 (0,5%) — mo xpomocome 20, y 20 (2,7%) — o xpomocome 21 u y 41 (5,5%)
SMOPHOHOB 10 XpoMocoMe 22. B cucteme moJoBBIX XpOMOCOM aHOMaluu 0OHapyxeHbl y 32 (4,2%)
3MOpHOHOB 110 X-xpomocome 1 'y 36 (4,8%) aMOpHOHOB aHOMANTMU OOHAPYKEHBI IO Y -XPOMOCOME.

B 3akmoueHue creayer OTMETHTb, YTO MeTOJ] reHoMHOM rubpuamsanust aCGH saBnsercs
HE3aMEHHMBIM WHCTPYMEHTOM JUISl BBISBJICHHS KOJWYECTBEHHBIX W CTPYKTYPHBIX aHOMAlUH B
XpPOMOCOMHOM Habope »MOpHOHa MpH HCNONb30BaHMM nporpaMMm BPT s npodunaktuku
MIPEXJIEBPEMEHHOTO TIpEphIBaHUS OEpPEeMEHHOCTH, TIOBBIMICHHS TIOKa3aTeleld WMIUTAHTAllMA |
POX/1a€MOCTH JKUBBIX JIETEH.
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MN3YYEHUE BJIUAHUA FUSOBACTERIUM NUCLEATUM HA 9KCITPECCHIO
BOCHAJIUTEJIBHBIX MEIUATOPOB ITPU KOJIOPEKTAJIBHOM PAKE

Kynmmam6erosa I'.H.*, Kypenraii b.A., basu6ek /I.b., ['ycmaynemona A.Jl.

TOO «Hayuonanvuwiii yenmp ouomexnonozuuy, 2. Acmana, Pecnyonuxa Kazaxcman
*e-mail: kulmambetova@biocenter.kz

3aboneBaHne KOJOPEKTAIBHBIA PAaK OCTACTCS aKTyaJbHBIM BO BCEM MHPE B CBS3H C BBICOKOH
CMEPTHOCTBIO W PaCHpPOCTPAHEHHOCTHIO. THONOTUsl pPa3BUTUA KOnOpekraiubHoro paka (KPP)
MHOTOTpaHHa 1 CBsI3aHa C 00pa30M >KM3HU YeJIOBEKa, MPUBBIYKaMHU, reHeTuKoi. Cpean (pakTopoB Pucka,
CrIOCOOCTBYIOIIMX KaHIEPOreHesy, uHpuimposanue Fusobacterium nucleatum BbI3biBacT Hay4HbIH
UHTEpeC, T.K. MO Pe3yibpTaramM HCCIEJ0BAHMN AKTUBHO BOBJIEYEHA B MPOLECC pOCTa M Pa3BUTHUSL
ormyxoiu. B HacTosiee BpeMs CyIIECTBYeT MHOXXECTBO HCCIEAOBAHUN JOKa3bIBAIOIIMUX, 4TO F.
nucleatum siBnsieTcss MPOrHOCTHYECKUM MapKepoOM KOJIOPEKTalIbHOTO paka. lMccienoBanue GpakTopoB
KPP cneuuduuno mno reorpa¢pum W ITHUYECKUM TIPynmaM, »dSTO MOXKET MOBIMITH HA
PaCIPOCTPAHEHHOCTH 1 NPOrHO3 3a00J1E€BAHUS.

Llenpio Hamiero wucciegoBaHMsi ObUIO BbIABICHUE accoimanuu F. nucleatum c pasButuem
KOJIOPEKTAIBHOTO paka M u3ydeHue BiusHus F. nucleatum nHa »skcmpeccuro BOCHAIMTENBHBIX
MEINaTOPOB MPU KOJIOPEKTAIEHOM PaKe y Ka3aXCTAHCKHUX ITallueHTOB.

B nameit pabote Obl1 MpoaHanu3upoBaH Ouomarepuai oT 113 manueHToB ¢ KOJIOPEKTAIbHBIM
paKkoM C TpexX JOKalui KHUIIEYHHKA (HEMOCPEACTBEHHO OIYXOJb, COCEIHssA Mpuiekalias TKaHb,
otnaneHHas Ha 10 cM TKaHb KHIIEYHHKA), YTO B OOIIEH ClI0kHOCTH cocTaBuiio 339 00pa3noB Onorcum.
COop Oumomarepmana npoBoawica Ha 0aze HanuOHaTHHOrO HAy4YHOrO OHKOJIOTMYECKOTO ILEHTPA T.
Acrana. IIpenBapuTenbHO OT TANMEHTOB MOIYy4Ye€HO WH(OPMUPOBAHHOE COriIaCHe, OJ0O0PEHHOE H
cornacoBanHOe C OtuueCkoir komuccuer PI'TI «HamwOHanmeHBIH 1EHTP OmOTeXHOnOrum» M3 PK
(Bemucka wu3 mnporoxona Nel ot 01.04.2022). CdopmupoBanHass 0a3a HaHHBIX BKIIIOYAET
neMorpaguueckue M KIMHUYECKHE XapaKTepUCTUKU NalMeHTOB; Bo3pacT mnauueHtoB, UMT, mom,
HallMOHAIBHOCTh, CTa/IUs KoJopekTopaiasHoro paka (KPP), nokanuzanus onyxomnu u ap.

B pe3ynbraTte paboT Oblia mpoBeneHa aeTeknus F. nucleatum B TkaHSIX KHUIIEYHHKA IIOCPEICTBOM
kPT - IILP ¢ ucronp3oBanueM TapreTHOro reHa NUSG u BHyTpeHHero kKoHTposs - reH SLCO2al. Bee
KOJINYECTBEHHBIE aHAJIN3bI TPOBE/ICHBI B IBYX IOBTOPHOCTSX C JaJbHEHIIUM IPUMEHEHHEM B pacyeTax
ux cpenHero 3HaueHus. Ha ocHoBanmm 3HaueHwit Ct BBINONHSIICS CTATHCTUYECKUN aHAJIH3
pacnpoctpaneHHocTH F. nucleatum u xoppensun ¢ KIMHUYECKUMH XapaKTepPUCTUKAMH TTallUeHTOB B
nporpamme R. F. nucleatum Ot nerektupoBan B 35,4% 00pa3iioB aJicHOKAPIIUHOMBI, YTO 3HAYMMO
OTJIMYaeTcs OT MPHUCYTCTBUS OakTepuu B oOpas3lax cocelHedl M OTHaleHHOW HOpPMallbHOW TKaHH
(P=0,02).

DKcIpeccus TeHOB, BBI3BIBAIOIINX BOCHAIUTEIbHBIN OTBET U3MEPSIIACh TOCPEICTBOM LIU(PPOBOH
na-TTHP. AramsupoBamm renst IL1B, IL6, 1L10, IL17, TNF B kauecTBe BHYTPEHHETO KOHTPOJIS CITYKHIT

reH GAPDH. Konnenrpanus resos IL1B, IL6 3Haunmo paznuyaeTcss MeXIy TKaHSMH OIyXOJIU H
HopMmanbHOW  TKaHbto (P<0,05). bBbuta BbIIBICHA 3HAUMMas MOJOXKHUTENbHAS — KOPPEISIIUS
pactipoctpanennoctu F. nucleatum c skcnipeccueii IL17 u otpunarensuas koppensnus ¢ 1L-6 (P<0,05).

Taxoke, OBITO YCTAHOBIIEHO, YTO pa3Mep OMyXOJIH, €€ JIOKAIUs U OTpeOIeHre iepepadoTaHHOTO
Msica 3HaYMTENILHO KOppenaupyeT ¢ uucinennocteio F. nucleatum (P<0,05). Yacrora BcTpeuaemoctu F.
nucleatum Beliie B TKaHSIX OIMYXOJIH 11O CPABHEHHIO C HOPMAIBHOW CIIM3UCTOM 000JI0UKOW KUIIICTHUKA
(P<0,05). F. nucleatum cmocoOCTByeT XpOHHWYECKHM BOCIIATHUTEIBHBIM IIPOLECCAM, AKTUBUPYET
UMMYHHBIC ITyTH, KOTOPBIE CIMOCOOCTBYIOT Pa3BHTHIO M TPOTPECCUPOBAHHUIO PAKOBBIX KIETOK, T.C.
y4acTBYeT B OITyXOJIEBOM Iporiecce. Mbl ycTaHOBHIM cBsi3b F. nucleatum c komopexTambHBIM pakom
yepes e€ BIMSHHUE Ha BOCMaJIeHHE, HIMMYHHYIO CUCTEMY U pocT omyxoieil. [TonobHoe nccnenoBanue B
Hallleil cTpaHe He MPOBOAUIIOCH.
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KJIIOUEBBIE CUTHATYPbI METAT'EHOMA YEJIOBEKA KA3BAXCTAHIIEB
Kymryrynosa A.P.*

Center for Life Sciences, National Laboratory Astana, Nazarbayev University, Astana,
Kazakhstan
e-mail: akushugulova@nu.edu.kz

Beeoenue. llenplo naHHOTO HCCIEAOBaHUS ObLIO BBISBICHUE KIIIOYEBBIX CHUTHAaTyp MeTareHoma
Ka3axCTaHIEB ¥ MOHUMaHHUE CI0KHOTO B3aUMOACHCTBUS MEXKIY OKpY>KaloIel cpeioil, 00pa3oM KHU3HHU U
MUKPOOHBIM COOOIIECTBOM KUIICUYHHUKA.

Mamepuanvt u memoosi: B IpOCIIEKTUBHOE KOTOPTHOE MCCIIeIOBaHKE ObLIO BKIIFOUEHO 651 ydacTHHKA U3
TOPOJICKMX LIEHTPOB U cenbCKux moceneHuit Kazaxcrana. YuacTHHKM ObUIM HaOpaHbl M3 pPa3HBIX
reorpauueckux peruoHoB: Acrana, Kaparanasl, Kocranaii, Topraii u Bocrounbsie peruonsl Kasaxcrana.
[TpoBeneH cObop nemorpaduvecKux AAHHBIX, AUETUYECKUX MPUBBIYEK U 00pas3noB cryna. [lns anamuza
MHUKpOOMOMa HCIOJBh30BaJIOCh cekBeHupoBanue rera 16S pPHK wu momHoreHomMHOE MeTareHOMHOE
cekBeHupoBaHue. [IpuMeHsics CTpOruil CTaTUCTUYECKUM aHaIu3 AJig ONPEAETICHUS B3aUMOCBSI3U MEXIY
rpagueHTamMu  ypOaHuzanuu, reorpadueil, AUETUYECKUMH OCOOCHHOCTSIMH U MHUKPOOHBIMHU
c000I11IeCTBaMHU.

Pezynomamei: OOHapyKeHbl CYIIECTBEHHBIE pa3IU4Ms B COCTaBe M Pa3HOOOpa3Uu KHUIIECYHOTO
MUKpOOHMOMa MEXIy TOpOJCKMMM M ceabCcKuMu nomyssuusmu Kazaxcrana. ['opoackoil mMukpoouom
XapaKTEepU30BAJICS MOHWKEHHBIM pa3zHooOpasuem, MOBBIIICHHBIM COOTHOIIEHUEM
Firmicutes/Bacteroidetes u yBenuueHHO# pacmpocTpaHeHHOCThIO pomoB Coprococcus u Parasutterella.
CernbCcKue MOMYJISIIAN UMETH OoJTbliiee MUKpOOHOE pasHoobOpasue u oomaue Ligilactobacillus, Sutterella u
Paraprevotella. YcraHoBjeHBI KJIIOUEBbIC MPEACTABUTEIM KHIICYHOIO MHKPOOMOMA Ka3aXxCTaHIICB:
Alistipes, Bacteroides, Bifidobacterium, Blautia, Clostridium, Eubacterium, Faecalibacterium, Gemmiger
u Prevotella ¢ pacnipoctpanennocTsio Oonee 90%. YpOaHuzaiys 3HAYUTEIBHO BIHsIIA HA JUCTUYCCKUC
HaTTEePHbI: TOPOJICKUE KUTEIH NOTPeOIsTN OOJIbILE COJIU, XOJIECTEPHHA U OelKa, CeIbCKUE — YIIIEBOJOB U
KJIeTYaTKU. B ropoackux momyssiusx BbIsBI€Ha OoJiblIash 4acTOTa I'€HOB, CBA3AHHBIX C W3MEHEHHEM
MUILEHEeH JeHCTBHUS aHTUOMOTHKOB, TOT/Ia KaK B CEIbCKMX — C MHAKTHBAalMel aHTHOMOTUKOB, a TaKXe
I€HOB, aCCOLMUPOBAHHBIX C TOKCUHAMU U MOOMJIbHBIMU T€HETUYECKIUMHU 3JIEMEHTAMHU.

3aknouenue. VccnenoBaHue JIEMOHCTPUpPYET, Kak ypOaHM3anus (OpPMHUPYET CIOXKHYI MO3auKy
KHILIEYHOI0 MUKpPOOMOMa B pa3HOOOpPa3HBIX reorpapuueckux M auerudeckux jdanamadrax Kasaxcrana.
BrisgBieHHBIE pa3nuyuns B COCTaBe MUKPOOMOMA, METa0OIMYECKUX MyTSIX M paclpoCTPaHEHHOCTH I'€HOB
AHTUOMOTHUKOPE3UCTEHTHOCTU MEXKIY TOPOJACKUMHU U CEIbCKUMH MOIMYJISILMUSIMU MOAYEPKUBAIOT CI0KHOE
B3aMMO/IECIICTBHE MEXKIY BO3/IECHCTBHEM OKPY’KAIOLIEH Cpeibl, MUIIEBBIMHU MPUBBIYKAMH U MUKPOOHBIMU
coolIecTBaMu KUILIEYHUKA. Pe3ynbTaThl MMEIOT BaKHbIE TMOCIEICTBUS Ui MOHUMAaHHS TOro, Kak
U3MEHEeHUs MUKpOOHOMa, BbI3BaHHbIE ypOaHHU3alMel, MOTYT BIMAThH HA 3/J0POBbE YEIIOBEKA, U OTKPHIBAIOT
nyTh 17 pa3paOOTKH IIeJIEHANPABIEHHBIX BMELIATENbCTB 0 BOCCTAHOBJIEHUIO COAlaHCHPOBAHHOM
9KOJIOTMH KUIIEYHBIX MUKPOOPTaHU3MOB.
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N3YUEHHUE MATTEPHOB NOBEJEHWS MBIIIEA B TECTE OTKPBITOT'O ITOJIS
IIPU BBEAEHUU BEH3UJIIUDDPPAKTATA

JIn HOiicroann*, @atesanoBa A.B., Jlappunenko B.A., Sposas O.1.

Hoesocubupckuii 2cocyoapcmeennuiil ynusepcumem, Hoeocubupck, Poccust
*e-mail: allium@list.ru

bensunaupdpaxrar (AD-48) — mnpoumsBogHoe audHpakTOBOM KHCIOTHI, JAECMOHCTPUPYIOIIEE
AKTUBHOCTHh B OTHOIICHUHU pecUpaTopHO-cHHIUTHAILHOTO BUpyca (RSV). Coennnenue momydeHo B
Hoocubupckom uncrtutyte opranndeckoit xumuu (Filimonov A.S. et al., 2024). OaHako ero BIUsSHHE
Ha TOBEACHYECKHE U TPEBOXKHBIE PEAKIIMHA MIICKOMUTAIOIINX OCTACTCS HEJOCTATOYHO M3YYCHHBIM. B
CBSI3M C TUM LIETbI0 HacTosIed paboThl sBHIACH OIleHKa BozaeiicTBus AD-48 Ha nBuratenbHyro
aKTUBHOCTb, UCCIIEIOBATEIHCKOE TTOBEJICHUE M TPEBOKHOCTH MBIIIEH B TECTE€ OTKPBHITOTO IOJIS.

PaGora BeimonHeHa Ha camiax Meimeid guaud CD (n=14), kotopsle ObLIM pa3jciieHbl Ha 2
rpynmbl.  MccnenoBanue mpoBeAeHO ¢ coOmrogeHueM XeNbCHHKCKOM JIeKiapaluu o padoTre ¢
AKCIIEPUMEHTAIbHBIMU  KUBOTHBIMHU. OTbITHAS Trpynna IMojydala COEIUHEHHE TEepOpaIbHO,
pactBopeHHOe B Karuie TBUHA-80, B mo3e 100 mr/kr B ¢usmonormueckoM pactBope. KOHTponbHOIM
rpynne BBOJAUIU SKBUBAICHTHBIA 00beM (hrU3noIornueckoro pactopa ¢ TBUHOM-80. CTaTucTUYecKuit
aHaM3 BBIIOJHEH C HCIOJb30BAHMEM IapHOTO HE3aBUCHUMOIO [-TecTa M OJHO(AKTOPHOTO
mucriepcrornoro ananmmusza (ANOVA).

AHanmm3 TOYYEeHHBIX PE3yJIbTAaTOB TOKa3ajl HAIWYHE TOBEACHYECKHX KOPPENSTOB CHIDKCHHS
TPEBOKHOCTH: JOCTOBEPHOE YBEIHMUYECHNE BPEMEHH JIBUTATEIbHON aKTUBHOCTH MBIIIEH B LIEHTPE apeHbI
y rpymnmsl AD-48 (6.18 £2.31 cek) mo cpaBHEHHIO ¢ KOHTpOJIbHOH rpymmoi (0.75 £0.60 cek; p < 0.05);
CHIDKEHHE JUIUTENbHOCTU TpyMuHra B rpynmne AD-48 (0.96 +0.81 cex) nmo cpaBHEHHIO ¢ KOHTPOJIEM
(15.93 £5.23 cek; p < 0.05).

W3ydenne nBUTaTeNbHOW AaKTUBHOCTH MOKAa3aJl0 TEHAEHIMIO K YBEJIWYEHUIO JITUTEIbHOCTH
JoKoMoLui mo mepudepun apeHsl npu BBeaeHuun AD-48 (147.46 +8.92 cex) mo cpaBHEHHIO C
koHTpoJieM (126.64 £10.23 cex; p=0.15).

He BbIsIBIIEHO M3MEHEHMI B JIMTENBHOCTU BEPTUKAIBHBIX cTOEK (8.39 +£3.14 mo cpaBHEHUIO C
kouTposieMm 8.04 £3.28; p=0.94), nnurensHocTr 3amupanuii (15.29 £10.25 mo cpaBHEHHUIO ¢ KOHTPOJIEM
24.43 £11.30; p=0.56), a Takke BBHIPAKEHHOCTH BETETATHUBHOW aKTHUBHOCTH, OLIEHUBAEMOW MO YHUCITY
kaoBbix Touek (0.43 £0.30 no cpaBuenwuto ¢ koutposiem 0.14 £0.14; p=0.40).

Takum oOpasom, AD-48 mnposiBiser aHkcHonuTHUeCKU 3((eKT, KOTOphI HposBIsIeTCs B
YBEIIMYCHUU BPEMEHH JIBUTATENIbHOW aKTUBHOCTH B IIEHTPE apEHBI M CHIDKEHUH TpyMUHTA. CeTaTUBHBIN
KOMIIOHEHT OTCYTCTBYET, YTO MOATBEP>KAAETCS COXPAaHEHUEM JIBUTATEIbHOM aKTUBHOCTH (JJOKOMOIIUH
10 TIepUQeprH apeHBI, [UTUTEIIEHOCTh BEPTHKAIBHBIX CTOEK) M OTCYTCTBUEM POCTA BPEMEHH 3aMHUPAHHSL.
[MorennmansHoe BrnusHue AD-48 wa I[[HC wMoxeT OBITH OMOCPENOBAHO €ro CIoCOOHOCTHIO
MOJyJTUpOBaTh HEWPOBOCHAJICHUE, aKTyalbHOE TIpM WHQEKIUSIX, BBI3BAaHHBIX PECITHPATOPHO-
CHHILIUTHAIIEHBIM BUPYCOM.

[IpoBenenHoe wuccnenoBaHue pacmupsieT (apmakonoruueckuii mnpopmwib AUPPPaKTOBOI
KHCJIOTHI, COYeTasi MPOTUBOBUPYCHYIO M HEHPOTPOIHYIO aKTUBHOCTb. [lepcnexkTuBHO nzyuenune AD-48
KaK MHOTOIENIEBOTr0 areHTa sl Tepanuu RSV-uH(pEKnuid ¢ COMyTCTBYIONIMMH TPEBOKHBIMH
paccTpoiicTBamMH.
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I'EHOTHUIIMPOBAHME 110 'TEHAM PEIEIITOPOB ®CI' 1 JIT' IOBBIIITAET
TOYHOCTDB NTPOI'HO3UPOBAHUSA HU3KOI'O OBAPUAJIBHOI'O OTBETA B
ITPOI'PAMMAX 3KO

JIsuracora O.B.*, lkypar T.IL

FOoicnwiii pedepanvruviil ynusepcumem, Pocmos-una-/[ony, Poccus
*e-mail: snowflakerrr@gmail.com

Becrinoaue siBisieTcs MIUPOKO pacpoCTpaHEHHOUM TpoOieMoid, 3arparuBarorieid 10 20% xeHImH
PENpOAYKTUBHOTO Bo3pacTta. (s oleHKHM OBapHalbHOTO pe3epBa >KeHIIUMHBI B mporpammax JKO B
HacTosmee Bpems HauOojiee YacTO MCIOJIB3YIOT TaKue IOKa3aTeNd, KaK BO3PAcT, KOJHMYECTBO
anTpasbHBIX (osunkyoB (KA®D) u ypoBeHnb antumroiepoa ropmona (AMI'). OnHako, HECMOTpPs Ha
HOpPMaJIbHBIN MIPOTHO3, 0 MOJIOBUHBI MALIMEHTOK B pe3ynbrare DKO nosnydaroT HU3KUNA OBapuaibHbBIN
oTBeT. Hapsiny ¢ KIMHHYECKUMHU TapaMeTpaMH, TeHeTUYecKue (aKTOpbl TaKKe MOTYT BHOCUTH
3HAYUTEIIbHBII BKJIA]] B MIPOTHO3UPOBAHUE peaxiuu SIMYHUKOB. [Tockombky
dommukynoctumynupytomuii Topmon (OCI') sBasercss kimo4YeBbIM (HAKTOPOM pPOCTa M CO3PEBAHUSA
domukyna, a morenHusupyommid romoH (JII') oTBeTcTBeHEH 3a (DOopMHpOBaHWE JOMHUHAHTHOTO
boinKyia U OBYJIALMIO, IPEIoiaraeTcs, YTo BapuadbenbHocTh reHoB peuentopoB OCI™ u JII' moxet
CIOCOOCTBOBaTh (DOPMUPOBAHHIO TEHETHYECKOTO MPOQUIIS, ONPEACISIIONEr0 YyBCTBUTEIBHOCTh
SIMYHUKOB K TOHAJOTPOIIMHAM M BIMAIOIIET0 Ha MX peakuuio B nmporecce IKO.

Lenbr0 HACTOSIIIETO MCCIIEOBAHUS OBIJIO M3YyYUTh acCOIMALNI0 BapuaHToB reHoB FSHR rs6166 u
LHCGR rs2293275 ¢ HU3KUM OBapHalbHBIM OTBETOM Y >KEHIIMH C HOPMAJbHBIM MPOTHO30M, AJIS
obecrieyenus noseimeHus 3¢ dexkrnBHOoCcTH Tporpamm IKO.

B wuccnenoBannn mpuHsuin ydactue 146 OTHOCHUTENIBHO 3OPOBBIX JKCHIIUH, MPOXOISIIAX
npouenypy 9KO u nmeromux mpor{o3 HOpMaabHOTO OBAapUATBLHOTO OTBETA Ha OCHOBE KIMHUYECKHX
nokazateneit (AMI>1,2, KA®>5). Bee seHIMHBI TPOXOIUITN KOPOTKUM TPOTOKOJ KOHTPOJIUPYEMOM
ctumymsaiun suaHukoB (KOC) ¢ anTaroHucToM ronagotponuH-penusur ropmona (I'aPl’). Yposens
TOPMOHOB ONPEAEISUIA B CHIBOPOTKE KPOBH HA 3-5 MEHb MEHCTPYaJIBHOTO IHUKJIA, 32 5-6 IMKIIOB /0
npouenypsl OKO. [Ins renorunupoBanus ucnonb3oBanu JHK, BbiaeneHHyr0 W3 1ETbHOM KpOBH.
['eHOoTHIIMPOBaHME MPOBOAUIN METOA0M ajutenb-crienuduanoin TP, Jlnsa ctaTuctuyeckoi o0padboTku
PE3yNbTAaTOB HMCIOJIb30BAIN AUCIIEPCUOHHBIN aHaIu3, aHanu3 cooTHomieHus mancoB (OR) u meron
ymeHbIneHus pazmeprnocta (MDR).

B pesynbrare wuccnemoBaHus TOKa3aHO, YTO MHUHOPHBIA G amnens 000MX HCCIEIyeMbIX
TCHCTHYSCKUX BAapUAHTOB CTATHCTUYECCKH 3HAYMMO ACCOIMHUPOBAH C HU3KUM OBAPHUATBHBIM OTBETOM.
Bbonee Toro, 6b1 BBISIBIEH KOMOMHUPOBAHHBIM T€HOTUI PUCKAa HU3KOTO OBapuanbHOro orsera: FSHR
rs6166 AG+GG / LHCGR rs2293275 AG+GG. HccnemoBanue TmoOKa3aio, 9TO, HECMOTPS Ha
HOpMaJbHBIA MpOrHo3, 44% mauMeHToK B pe3yiaprate npoueaypsl OKO mnomyuwin HU3KHUI
OBapHAJIbHBIA OTBET, U3 HUX 66% OKa3aduCh HOCUTEISIMH BBISBICHHOTO TeHOTHNa pucka. Cpenu
KEHIIUH cTapiine 35 JeT oBapuaibHBIA OTBET CHUXKAJCS HE3aBUCHUMO OT reHotumna. OmHAKo, cpeau
MOJIO/IBIX MTAIIMEHTOK B BO3pAcTe A0 35 JIeT, y HOCUTENEH IeHOTUIIa pUCKa B 2,5 pa3a yalie BCTpeyalics
HU3KUI OBapUaJIbHBIA OTBET.

Takum 00pa3oM, KOMOMHHpPOBaHHAs OIlCHKA reHeTHYecknx BapuanToB FSHR rs6166 m LHCGR
rs2293275 B coderaHuu Cc 0a30BBIMH KJIMHMYECKMMH TapaMeTpaMH Ha 3Tame BbIOOpa MPOTOKOIIA
CTUMYJISIIUN STMIHUKOB MOXET 3HAYNUTEIIFHO COKPATHTh BEPOSTHOCTH HU3KOT'O OBAPHAIILHOTO OTBETA Y
KEHIIUH C HOPMAJIbHBIM POTHO30M.

Hccnedosanue svinonerno npu punancosoii noodepaicke Poccutickoeo Hayunoz2o ponoa, npoexm
Ne 23-15-00464.
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MN3YYEHUE 'EHOMA BAKTEPHUO®ATI'A EC.SHWW.39 CHIOCOBHOI'O
JU3APOBATHh AHTUBMOTHUKOYCTONYNUBBIX BO3BYIUTEJEN SDINEPUXUO3A
TEJIAT

Manak6aeBa A.*, Kepumos T., AkanoBa K., Anekctok M.C. Anekcrok 1T

TOO “Hayuno-npou3600CmeeH bl YeHmMp MUKPOOUOIO2UU U BUPYCOT02UU
2. Anmamul, Pecnybauxa Kaszaxcman
*e-mail: anmanakbayeva@gmail.com

Kumeunsie 3aboseBaHus CEJIbCKOXO035IIICTBEHHBIX KUBOTHBIX, BbI3BaHHbIC
JHTEPOTONATOreHHBIMHE E. COli - 0/1Ha 13 TJIaBHBIX MIPOOJIEM COBPEMEHHOT'0 YKUBOTHOBOJICTBA U SIBJISICTCSI
IIPUYMHON BBICOKOTO YPOBHSI JIETAIbHOCTH HOBOPOXKAEHHBIX TENAT. TpaJuIMOHHBIM METOA0M OOpBOBI C
SIIEPUXUO30M TEJST SBISUICS NMPO(UIAKTHUECKUH U TeparneBTHIecKuidi npuém aHTHOnoTHKOB. OHAKO,
13-32a TJ00aJIbHOTO PAcIpOCTpaHeHus (PaKTOPOB JIEKAPCTBEHHOM yCTOMUMBOCTH cpein OaKTepHaIbHbIX
MATOr€HOB, (P(PEKTUBHOCTh AaHTHOMOTHKOB 3HAYUTEIBHO CHUXKAETCS. B TMOJOOHBIX YCIOBHSX, BCE
OOJIBIIYI0 AKTyaJbHOCTh IOJIy4alOT MCCIEJOBAHUS IO MOUCKY aJbTEPHATHUBHBIX IyTeil OOpbObI ¢
OaktepuanbHbIMU HHpeKusMI. Harbosnee nmepcrekTHBHON alibTepHATHBON aHTHOMOTHKAM CUUTAIOTCS
Oakteprodaru — BUPYCHI, MOpaKaroLe OaKTepHH, B TOM 4YHCIE€ M O0JAJAIOLMX JIEKapCTBEHHOU
ycroitunBocThio. OmHAKO i TOBBIIEHUS AIPPEeKTHBHOCTH (arorepanuu u 0Oojiee IIHUPOKOTO
BHEeIpeHMsI € B MEIUIMHCKYIO NMPaKTHUKy HeoOXoauma AajbHelmas paboTa MO H30JISALUU HOBBIX
JUTHYECKNX OaKTeprodaroB U UX BCECTOPOHHETO N3YyYCHUSI.

B npencraBnenHoit pabore ObUIO NIPOBEIEHO M3Y4YEHHE IIOJHOIO TeHoma Oakrepuodara
Ec.ShWW.39 o06nanaromiero crnocoOHOCTBIO JTM3UPOBATh aHTHOMOTHKOYCTOMuYeBble (Gopmbl E. COli,
natoreHHele s Tenst. JlaHHblil GakTepruodar ObUT H30JHMPOBAH M3 CTOYHBIX BOA Ha mTamme E. coli
BBIJICJICHHOW OT OOJIBHBIX TEJAT U MACHTH(PHUIMPOBAHHON KaK MATOTEHHBIN ITaMM.

Ilepen BblAETIEHNEM HYKJIEMHOBBIX KUCIOT, (harcoaeprkamuii oopaser Obli1 CKOHIEHTPUPOBAH Ha
HeHTpU(YKHBIX KOHIeHTpaTtopax Vivaspin 20 u oopadoran JIHKazamu u PHKazamu. Bwiaenenue
HYKJIEMHOBBIX KHCJIOT ITPOBOIUITH rpu oMoty Hadbopa PureLink virus DNA/RNA, st mpruroToBieHus
6ubaroTek reHoB ucnoiabs3oBaiu Habop Nextera XT, cekBeHnpoBaHKEe IPOBOAMUIIU MPU UCTIOIB30BaHUU
Habopa peakTrBoB MiSeq Reagent Kits v3 na miardopme lllumina MiSeq. KadectBo momydeHHBIX
PHUIOB OLIEHUBAIM C MMOMOIIBIO MporpaMMHOro obecrieueHus FastQC. AnmanTepsl ObITH 00pe3aHbl TIpU
nomor  Trimmomatic 0.38.0. TlocrnemoBarenbHoCTH HH3KOrO KadectBa (<Q30) ObUIHM yaaleHbI.
COOpKy TEeHOMOB OCYIIECTBIISLTH ¢ ucronb3oBanreM SPAdes Bepcuu 3.12.0. TTocie cOopku KavuecTBO
reHOMOB OBLIO MPOBEPEHO MPOrpaMMHBIM obecrieuennem Geneious Prime 2023 mytem corocTaBieHUs
C pedepeHCHBIM TeHOMaMmHu. J[Isi aHHOTAlMM TEHOMa WCIIOJIb30BAIM TIPOTPaMMHOE OOECIIeYeHHe
Prodigal.

B pesynbrare coopku De NOVO Obl1 MOTyUYeH KOHTHUT, OLleHKa COOPKH KOTOpPOro Oblila MpoBEpeHa
¢ momotkio Quast v5.2.0, a nenocTHOCTH cOopku ObLIa moATBepkIeHa ¢ nomomibto CheckV v1.0.1. B
pe3ynbrare GpuHAIBHAS JTHHA coOpaHHOro TeHoMma coctaBmia 112 006 m.H., ¢ cogepxkannem GC map
56, 4%. IlporHo3supoBaHuE€ OTKPBITBIX PAMOK CUYMTHIBAHUS I103BOJIMJIO BBIABUTH 169 ydacTkos,
Kogupytouwmx Oenku, 119 6pun runoternueckumu Oenkamu, S0 umenu npeanonaraeMole GyHKINH, 8
nu3 koropeix TPHK. TakcoHomusi ¢para Oblna ompeneneHa Ha OCHOBE (DMIIOTEHETHMUYECKUX JMHHUN
(BLASTN) cormnacHo GM3KOpOICTBEHHBIM FreHOMaM B Oa3e qanHbix GenBank, B pe3ynbsTrare yero 0b1I10
nokasano, 4ro ¢gar EC.ShWW.39 umeer npunaanexxHocts k kimaccy Caudoviricetes, pona Nickievirus.
Amnamus ¢ momomnipio Phageleads mokasan, uro B renome ¢ara EC.ShWW.39 He Gbi10 00HApYKeHO
MOCJeI0BaTeNbHOCTEH, KOAMPYIOUMX (PAKTOPHI BUPYJIEHTHOCTH, JIEKAPCTBEHHON YCTOMYMBOCTU W
JM30TEHHH, YTO JIENIAeT JAHHBIM IITaMM 0€30IacHBIM U MEPCIIEKTUBHBIM KaHIMIATOM JIJISl CO3JJaHUs Ha
€ro OCHOBE aHTUOAKTEPHAIBLHBIX MTPETAapaTOB MPOTUB IEPUXHUO03a TEIIAT.
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FUNCTIONAL STUDY OF A RAD51D GERMLINE VARIANT BY INVITRO :
IMPLICATIONS FOR BREAST CANCER RISK ASSESSMENT

Molokov A.*, Gervas P., Cherdyntseva N., Choynzonov E.

Cancer Research Institute, Tomsk National Research Medical Center, Russian Academy of
Science, Tomsk, Russia
*e-mail: amolokov@inbox.ru

Introduction: Hereditary pathogenic variants in DNA repair genes are responsible for the
development of hereditary breast and ovarian cancer. Many variants detected by next-generation
sequencing (NGS) have unknown or conflicting clinical significance. Reclassifying these variants plays
a crucial role in their application in routine laboratory practice. Confirmed pathogenicity of a variant
provides carriers with additional treatment options and offers significant benefits for both the patient and
their family. Conversely, if a variant is confirmed as benign, the patient receives standard treatment, and
the mutation is no longer considered relevant in clinical oncology. Determining the pathogenicity of a
variant requires more than just DNA-level data, as these do not provide information about the final gene
product. Therefore, the next step involves RNA analysis - studying gene transcription and potential
translation. The absence of protein translation is classified as a loss of functionality, indicating
pathogenicity. One of the most important mechanisms ensuring RNA quality control and functionality
is nonsense-mediated decay (NMD). This pathway degrades mRNAS containing premature stop codons
(in open reading frames) or incorrectly spliced transcripts.

The aim of this study is to investigate the splicing status of a RAD51D gene variant (rs145309168)
detected in a Tuvan patient diagnosed with breast cancer, as part of the variant reclassification process.

Methods: One hundred sixty-one Tuvan female patients with breast or ovarian cancer (BC/OC)
were tested using NGS. The median age at diagnosis was 42 years (range: 25-50 years). Among the
identified variants, the RAD51D variant (rs145309168) was selected for further study based on the
availability of lymphocytes and the absence of reported RNA studies in the literature.

To assess potential alterations in exonic splicing enhancer (ESE) elements, we used predictive
tools (ESEfinder and RESCUE-ESE). Frozen lymphocytes from the variant carrier and a control were
cultured for 5-6 days and treated with puromycin for 4-6 hours before RNA extraction to inhibit NMD.
Total RNA was isolated using the RNeasy Kit (Qiagen). Reverse transcription was performed with
random primers and SuperScript 1l Reverse Transcriptase (Invitrogen, USA). Splicing aberrations were
evaluated by comparing Sanger sequencing results from carrier and control lymphocyte cultures.

Results: A young Tuvan patient with breast cancer and a family history of the disease was found
to carry the RAD51D variant rs145309168 (NM_002878.4(RAD51D): ¢.932T>A (p.1le311Asn)). This
variant has been reported in doSNP, ClinVar, and gnomAD with an overall frequency of 0.0002. ClinVar
annotations show conflicting interpretations: Uncertain Significance (8 submissions), Benign (1
submission), and Likely Benign (7 submissions). Predictive tools suggested potential alterations in ESE
elements. However, in vitro experiments (RT-PCR followed by electrophoresis and Sanger sequencing)
confirmed that this variant does not induce aberrant splicing. Based on these functional data, we propose
reclassifying this variant as «Likely Benigny.

Conclusions: This study presents the first in vitro functional analysis of the RAD51D variant
(rs145309168), identified in a young Tuvan patient with breast cancer. Our experimental data
demonstrate that this variant does not disrupt normal splicing, providing evidence for its reclassification
as «Likely Benigny.

The reported study was funded by Russian Science Foundation according to research project 23-
25-00386.
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NGS-ITAHEJIH JJIsI TECTUPOBAHMS TEHOB T'OMOJIOT MYHOI .
PEKOMBUHAILIMU B IEPCOHAJIM3AIIUU JIEYEHUS PAKA TIO/KEJTY JOYHOU
KEJIE3bI

Myp3aesa A.B.}", Makapuyk B.M., Paiiroponckas M. I1.2, Jlopomrernko F0.A.?, MuxaiinoBa
T .d).l, [IInakapkuHa A.TLY, Iaranos IT.A.12
YOmoen monexynapuoii cenemuxu MPHI] um. A.®. [Joiba — gpunuan ®I'BY « HMHUI]
Paouonoeuuy Munzopasa Poccuu
20moen mpancasyuonnoii onkonoeuu MHUOM umenu IT.A. Iepyena — ¢punuanra @IEY
«HMMUI] paouonoeuu» Munzopaea Poccuu
*e-mail: lewnmur@gmail.com

Axmyanvnocme. Pak NOMXKEIyIOYHOM »Kene3bl SBIAETCS OJHUM M3 CaMbIX arpecCHUBHBIX
37I0KAYECTBEHHBIX ~HOBOOOpa3oBaHWi. Pa3nwuHble HACIEACTBEHHBIE CHHIPOMBI  CBS3aHBI  C
MOBBIIIEHHBIM PUCKOM PA3BUTHUS paka MOJPKEIyJOYHOU jkese3bl. boiblias 4acTh U3 HUX OTHOCHUTCS K
HapyIICHUSIM B TeHaX, yyacTByomux B penapaiuu JJTHK myrem romonornusoi pexkombunarmu (HRR).
Taxke TectupoBanue HRR oTKkpbIBaeT MHOMKECTBO TEpaneBTHMUECKUX BO3MOXKHOCTEH NpU pake
MOJUKETTYJOYHOM JKene3bl. Ha MaHHBIE MOMEHT B KJIMHHUYECKUX PEKOMEHIAIMSIX BCEM IalMeHTaM,
KOTOPBIM IUTAHUPYETCS WIIU YK€ Ha4aToO CUCTEMHOE JIEYEHHUE 110 TIOBO/Y PaKa MOKEITyA04HOM jKeme3bl,
PEKOMEHTYETCSI MOJICKYJIIPHO-TEHETHUECKOE MCCIICOBAaHNEe TePMUHANBHBIX MyTaruii B reHax BRCAL,
BRCA2 u PALB2.

Llens. Ilonck u MHTEpIPETAIHSI TEPMUHAIBHBIX TCHETUYECKUX BAPUAHTOB B T€HAX TOMOJIOTHYHON
penapauuu JIHK, accouuupoBaHHBIX C HacleACTBEHHBIMH (hopMaMH 3a00J€BaHUS W/MIM UMEIOILUX
TepaneBTHUECKOE 3HAUCHHUE.

Mamepuanst u memoosi. B uccinenoBanue 6putn BkitoueHbsl 390 MarueHToB ¢ 3710Ka4eCTBEHHBIM
HOBOOOpA30BaHHUEM IODKEITYA0YHOM JKeJe3bl, KOTOphIe MpoXoauiu jJedeHue Ha 6aze ®I'bY «HMUIL
Paguonorum». [Ins moucka repmuHansHeix MyTanmii B TeHax: ATM, ATR, BARD1, BLM, BRCAL,
BRCA2, BRIP1, CDK12, CHEK1, CHEK2, FANCA, FANCC, FANCD2, FANCE, FANCF, FANCG,
FANCI, FANCL, FANCM, MRE11, NBN, PALB2, RAD50, RAD51, RAD51B, RAD51C, RAD51D,
RAD52, RAD54L, RBBP8, RPA1l, SLX4, XRCC2, TPS53, PPP2R2A mnpoBoauioce IeneBoe
napHokoHueBoe cekBeHupoBanue JIHK nHa mpubope MGISEQ-G400 ¢ wucnonb3oBaHueM
mysbpTuIiekcHoi manenu Nanodigmbio HRR. buounnpopmarnueckas 00paboTKa JTaHHBIX TIPOBOINIIACH
C HCIOJIB30BaHHEM MpOrpaMM IJisl JAEeMyJIbTHIUIEKCHpOBaHus, kaptupoBanus (BOWTIE2 v 2.2.5),
onpezneneuus BapuantoB (GATK 3.8-0) u annotupoBanus (SNPEFf 4.3T Annovar 2017J) u npyrux
UHCTpYMeHTOB. OIleHKa PUCKa MATOr€HHOCTH BBIMONHsIACH coriacHO pekomenaaimsm ACMG (SF
v2.0)/MTI'HL], Bxirovaromas KpUTEpPUU: HU3ZKOW MOMYJSIHMOHHOM 4YacTOThl (4acToTa BapuaHTa
1000genomes wu/umu EXAC <0,01), moBpexnatommii 3¢dext (nonsens, framesift), wamuume
nH(pOpMalLIUY O BapuaHTE B JIOKYC crenupuiecknx 6a3zax JaHHBIX U Jp.

B xone mpeaBapurensHoro IILIP ucciaenoBanuss y NaHHBIX IMAlMEHTOB HE OBLJIO BBISBICHO
HauboJIee YacTO BCTPEUAIOIIMXCS TepMUHAIBHBIX MyTanuii B renax BRCAL: 185delAG, 3819delGTAA,
3875delGTCT, 5382insC, T300G, 4153delA, 2080delA, n myraruu 6174delT rena BRCA2.

Pe3zynomamei. BpisiBieHo 32 maTOreHHBIX JUMOO BEPOSITHO MATOr€HHBIX BapuaHTOB B 10 renax
penapauuu JIHK. B renax BRCA1 u BRCA2 myranuu Obutn oOHapyskeHbl y 7 MAIMeHTOB, TaKUM
o0Opa3om yacToTa BbIsiBIeHUS cocTtaBuia 1,5%. bonbiie Bcero Obl10 BhIsIBIEHO BapuaHTOB reHa ATM -
9 (2,6%). Kpome Toro, matoreHHble BapuaHThl ObLIH BBIsIBIIEHBI B TeHax BLM - 4, CHEK?2 - 2, FANCA
-2, FANCI - 1, FANCM - 2, NBN - 2 u PALB2 - 3.

Boisoowl. Y 8% uccnenyeMbIx ObLTH 0OHAPYKEHBI TaTOTeHHBIC BapuaHThl B reHax HRR, xoTopsie
MO3BOJISIIOT NMPUMEHUTh NEPCOHAIM3UPOBAHHBIA TOAX0A K Tepanuu. CTeneHb TeparneBTHYECKOTo
a¢pdexra PARP HHrHOMTOPOB 3aBHUCUT OT HAJIMYWS B OIMYXOJW OWAIETbHON WMHAKTUBAIIMU T€HA W
neduirTa roOMOJIOTUYHON perapanuu.

PoncTBeHHMKaM NepBOM JIMHUM MAIMEHTOB C BBIIBICHHBIM HACJIE€ACTBEHHBIM OHKOJIOIMYECKHM
CHHJIPOMOM PEKOMEHIOBAHO NPOBEJCHUE T€HETUUECKOI'0 CKPUHUHTA C LIEbI0 CO3aHUs TPYII pPUCKA.
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MOJIEKYJIAPHO-TEHETHYECKHUE METO/Ibl B IMA'HOCTUKE _
HEPEBPOBACKYJISIPHBIX 3ABOJIEBAHUH: OIIBIT HAO "KAPAI'AHIUHCKUHU
MEJUIUHCKNUUA YHUBEPCUTET

Mypar6ekosa I1.C.*, Kansiposa U. A., lasxmeroBa E.B., Ceperuna A.A., I'puronamsuiu
M.A., barrakosa I11.b.

HAO "Kapazanounckuii meouyunckuti ynueepcumem”, 2. Kapaeanoa,
Pecnybnuxa Kazaxcman
*e-mail: muratbekovas@qgmu.kz

Axmyanvnocms: Octpble 1epedpoBackyisipabie 3aboneBanust (LIB3) sBistoTcst BTOpO# 1O
3HAYMMOCTHU IPUYMHON CMEPTH U OCHOBHOM NMPUYMHOM MHBAJIMHOCTH BO BceM Mupe. Ha ceronnsmnmii
JICHb YEeTKO OIpe/elicHHbIe TreHeTnueckue Qaktopel pucka [IB3 He ycraHoBieHBI, HamOojee
BEPOATHBIMHU (DaKTOpaMH pHCKa CYUTAIOTCS CHEHU(PUUYECKHE OJHOHYKICOTUIHBIC MOIUMOPGU3MBI
I€HOB, CBSI3aHHBIX C PEHUH-AHTMOTEH3UHOBOW CHCTEMOM, IIEJIOCTHOCTBIO CTEHOK COCY/I0B T'OJIOBHOTO
MO3ra, JUIMUIHBIM TOMEOCTa30M, BOCIIAIUTEIbHBIMU MTPOLIECCAMH B 3HJIOTENIMH, a TAKKE C COCYIUCTO-
TpoMOOIIUTapHBIM TeMocTazoM. C LeNbI0 YCOBEPIICHCTBOBAHMS MTPOIETYPhl BEPHU(PHUKAIIMN JHAarHO3a B
MaKCHMaJbHO KOPOTKHE CPOKH B COBPEMEHHON MHpe HENpepbhIBHO BEAETCA MOHCK OMOMapKepoB,
00JIaaroIMX BBICOKOH YyBCTBUTEILHOCTRIO U crieliupuuHOCThI0. buomapkepsr Ha ocHoBe PHK umeror
camblif MHOT0OOEIIAONMI TOTeHIIMaN B paHHel nuarnoctuke [[B3, a Takke MoryT obecriednutTb HOBOE
MMOHMMAaHKE MTATOTEHE3a, U CTaTh OCHOBOM OoJiee 3 PEKTUBHBIX METOIOB JICUCHUSI.

Mamepuanor u memoowr: Wccnenoanue momumopdusmoB B rene COL4A2 (rs9515199,
rs9521732, rs9521733). Beinenenne JJHK nposoauiocs ¢ ncnosb3oBanuem Habopa GeneJET Genomic
DNA Purification Kit, Thermo Scientific™. I'enorunupoBaHue mpoBoauiIock merogom 1P B
peaqbHOM BpeMEHH ¢ ucmojb3oBanreM QuantStudio™ 5. B maHHOM HCCIIEI0OBAaHHM HCIIOIb30BATUCH
pearentsl TagMan reagents™ SNP Genotyping Assay u TagMan™ Genotyping Master Mix, Applied
Biosystems™,

Nzyuenne nokasareneid MukpoPHK ceiBopoTku kpoBu: st crabwimzanuun PHK o6pasios -
Tempus™ Blood RNA. Beienenue oomieit PHK ¢ ucnonszoBanuem nHabopa MagMAX™ mirVana™,
Thermo Scientific™. I'enotunupoBanue ¢ ucnosib3oBanueM HabopoB MIRNA TagMan™ Advanced,
Thermo Scientific™ (miR-487b, miR-106b-5P, miR-4306, miR-153, miR-125a-5p, miR-125b-5p, miR-
143-3p, miR-222, miR-218, miR-185).

Pesynomamer: Hayunbsie poektsl HAO KMV ¢ ncnons30BaHrEM MOJIEKYJISIPHO-TEHETHUECKUX
METOJIOB B INarHOCTUKE OCTPBIX LEPEOPOBACKYIISIPHBIX 3a00JI€BAHUMNA:

AP08957527 (2020-2021) IIporaocTryeckast OlleHKa BIUSHUS KIMHUKO-TEHETHUECKUX (haKTOPOB
Ha PHUCK pa3BUTUS M XapakTep TeueHUs 3a00JieBaHUS TpPH CIIOHTAHHOM BHYTPUMO3TOBOM
kpoBom3ymstHuA.  [lo pe3ynmpTaTam wuccienoanus, nomumoppusm 159515199 B reme COL4A2
3HAUUTENIBHO CHI)KAET PUCK BHYTPUMO3TOBOIO KPOBOM3IMAHMS B Ka3aXCKOW MOMYJISUH, B OTJINYHUE OT
PE3yJIbTATOB, MOIYYEHHBIX B JPYTUX MOMYJISALHSX.

AP23490807 (2024-2026) N3yueHne 3pHEKTUBHOCTH HCIOIb30BaHHS OMOMAPKEPOB CHIBOPOTKU
KPOBM M TPaHCKpAaHHAJIBHOM Jomnrieporpaduu B paHHEH TUArHOCTUKE OCTPBIX 11epeOpPOBACKYIISPHBIX
3aboneBanuil. [IpoBogutcs usyuenue sxcnpeccun MUKpoPHK cbiBopoTku kpoBu depes 3-4,5 yacoB u
yepe3 12 gacoB [y oNTUMM3ALUK paHHel quarHoctuku 1[B3.

Bvigoowr. Takum obOpazom, uccinenoBanue MUkpoPHK oTkpbiBaeT HOBBIE BO3MOXHOCTH IS
paHHEeN JUarHOCTHKHU MHCYJIBTA, JOMOIHSS TeHeThYecKoe MpopMINpOBaHUE U TTO3BOJISAS OL[EHUTH, KaK
TEeHETUYECKasl MPEAPACIIONOKEHHOCTh MPOSBISAETCS HAa MOJIEKYJIIpHOM ypoBHe. AHanu3 MUKpoPHK
CBIBOPOTKH KPOBH MOXKET BBIABUTH OMOMapKepbl paHHEH NHAarHOCTUKU MHCYJbTA, YTO KPUTHUECKU
BAJKHO JJI1 CBOEBPEMEHHOT'O Hayaja JICUEHUs U yIIyUIlIeHHs IIPOrHO3a.
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I'INOBJIACTOMA KACYIAJIAPBIHJIAT bI MIR-484 POJITHIH 3EPTTEJIYI
Hypnunos H.C.

Kooica Axmem HAcayu ameinoazer Xanvixapanvix xazax-mypix ynueepcumemi, Typkicmat K.,
Kaszaxcman Pecnybnuxacot
*e-mail: nursultan.nurdinov@ayu.edu.kz

3eprrey anrbimaprrapbl. [nmobnacroma mynsTHGOpMe (GBM) — epecekrep apachiHaa ey
arpecCcHUBTI KOHE OIM-XKITIMI JKOFapbl MU icikrepiHiH Oipi. GBM kacymanapel Kbuiiam
nponudepanusiIaHaabl, MUTPALAsFa JKOHE WHBazusra OeliM Keledi, COHmal-aKk eMre Te31MIIIK
taubitanbl. Conrbl 3eprreyiaep MukpoPHK (MIRNA) MonekymagapslHbIH iCIK OHOJOTHSACHIHIAFBI
MaHbI3/1bl peiiH kepceryae. Ocbl 3eprrey aschinga MiR-484 monekynaceiabiy IDH myranwmscer 6ap
koHe MyTamusacel koK GBM xkacymanapeingarel, conpaii-ak GBM  nuarnossl  KoibUIFaH
HayKacTapJarbl SKCIPECcCHsl IeHreill MeH (QyHKIIMOHAIIBIK 9Cepi TalIaH/Ibl.

3eprrey Makcatsl - MiR-484-tin GBM marorenesingeri siktuMan pedi, oHbiH IDH1 reniniy
MYTaIUSICBIMCH OalIaHbIChIH, coHmah-ak Oyn MIRNA-HBIH kacymia mpoiudepanuscbiHa, KIOH
TY3U1yiHe, MUTpallyis MEH HHBA3UAFa OCEPiH aHBIKTAY.

Mamepuanoap men a0icmep. 3eprreyre U87-MG (IDH1 myTanuscei koK) xone IDH1-MyTaHTTHI
U87 GBM sxacymansIk xemninepi naitnanansuiasl. XKacymanap miR-484-mumuk, miR-484 - uarudurop
xoHe Oaxpuiay MukpoPHK-mapeiMen tpanchexuusmanasl. MTS Tangaybl, KJIOHOT€HIIK Taijay,
«Wound healing» murpanus tangaybl, MHBa3us Taliaybl KOHE Mposdepals, MUTPALUs KOHE
WHBa3usl YAepicCTepiHe ocep €TeTIH HEri3ri CHUTHAIBJBIK JKOJJapFa KAaTbICaThlH AaKybI3/JapblH
akcnpeccus aeHreiti Western blot onicimen 3eprrenui. ConsiMen karap, 33 GBM mamuenTrepiniy TiH
yarinepinge RT-qPCR apkpiibl MiR-484 skcmpeccusicbl aHBIKTa bl BapIiblk SKCIIEpUMEHTTEp KEMiH/Ie
yII KaiTanmayna Kyprizingi; tomrapasl cansicteipy yimriH ANOVA, an eki TONTHI CalbICTHIPY YIIiH
napametpiik emec Student t-tecti konmmanbuiabl, koHe P MoHi 0.05-TeH TemeH OonraH aepekTep
CTaTUCTHKAJIBIK TYPFBIJJAaH MAHBI3/IbI 1T €CETITEIN/Ti; OAPIIBIK CTATUCTHKAIIBIK TaJIayJIap MEH rpaduKTep
GraphPad Prism 8.2.1 6armapiaaMachl apKbLTbl Kacabl.

Homuoicenep:

e MiR-484 »skcmpeccusicel IDH1-MyTaHTTBI JKOHE MYyTaHTTBI eMec JKacymiajgapaa 0a3aibik
neHreiae Oipaen OOabL.

e MiR-484 MHUMUK KOJIJJaHBUIFAHIA MPONUQepanus, MUTPAs >KOHE WHBA3Us aWTapIIbIKTal
texenal. Connait-ak, miR-484 skcnpeccuscbin nnaykuusuiay IDH1-mytanttel xone IDH1-myTaHTTHI
emec rirobnacroma xkacymanapsigaa Cyclin D1, Integrin 1, FAK xone Src cuskrsl nponudepanus
MEH MHTpAIsIFa jKayanThl aKybI3IapabslH AeHreiin miR-484-unrunburop xoHe O6axpuiay MukpoPHK-
JapbIMEH calbICThIpFanaa MiR-484-mMuMmuK, TOOBIHIAFBI XKacyanapaa aiTapiablKTail ToMeHaAeTTi. by
Hotmxkenep miR-484-tiH icikke kapcel (Tumor suppressor) acep KOpceTTi.

e [Tanment ynrinepinge MiR-484 skcnpeccusicel rimmoma rpanamnuscel Hemece IDH1 myTtarusicer
OosrybIHA OallJIaHBICTHI €NeyJIi AalbIPMAIIBIIBIK KOPCETKEH JKOK.

Kopvimuinowvr: by 3eprrey anram per GBM xacymanapeiaga miR-484-1iH icikke Kapchl pe
aTKapa anaTbiHBIH KepceTTi. bynm miR-484-TiH icik cympeccopsl peTiHIe S9peKeT eTeTiHIH Tarbl Oip
nonenneini. Anaiina miR-484-tig IDH1 wmyrtamuscel Oap MamueHTTEpAeri >KaKChIpak OoJnKaMMeH
Oaitmanbichl x&0K. miR-484 GBM pumarHocTukackl MEH €MiHJe oJeyeTTi Ouomapkep peTiHzae
KapacThIPBLTYbl MYMKiH.
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THERAPEUTIC POTENTIAL OF CYTOKINE-PRECONDITIONED HUMAN
MESESENCHYMAL STEM CELLS IN THE TREATMENT OF RHEUMATOID ARTHRITIS

Ogay V.B*., Sarsenova M.A.

Laboratory of Stem Cells, National Center for Biotechnology, Astana, Kazakhstan,
*e-mail: ogay@biocenter.kz

Rheumatoid arthritis (RA) is a persistent autoimmune condition primarily marked by the
generation of autoantibodies. RA causes the gradual deterioration of joints due to the breakdown of
cartilage and bone tissues, resulting in to a debilitating illness for the patient. Currently, therapeutic
practice is using traditional therapies such as steroid medications, antirheumatic medicines, and
biological agents. These treatments have shown to be effective and provide a longer time of remission.
Nevertheless, prolonged use of these medications leads to adverse reactions, and some individuals with
RA may develop resistance to these therapies.

Recent research has uncovered that mesenchymal stem cells (MSCs) have strong capabilities to
regulate and suppress immune system activity. The MSCs can adopt either a pro-inflammatory or anti-
inflammatory phenotype, depending on the surrounding environment. Given this fact, we proposed that
the cell preconditioning technique with pro-inflammatory cytokines (IL-17A, IL-1p, and TNF-a) can be
utilized to enhance the therapeutic effectiveness of MSCs in treating RA.

The aim of this study was to evaluate the therapeutic effects of cytokine-preconditioned MSCs in
a mouse model with RA. Our results of the study showed that systemic intravenous administration of
cytokine-preconditioned human umbilical cord blood MSCs leads to a significant improvement in
clinical parameters of induced rheumatoid arthritis in mice. Histological analysis showed that compared
with untreated MSCs, cytokine-preconditioned MSCs significantly reduced joint inflammation, cartilage
tissue damage, and pannus formation. Enzyme-linked immunosorbent assay and PCR showed that the
production and expression levels of pro-inflammatory cytokines (IL-1, IFN, TNF-o and IL - 6) were
significantly decreased, whereas the expression of the anti-inflammatory cytokine IL-10 was increased
14 days after intravenous administration of cytokine-preconditioned MSCs. In addition, flow cytometry
showed a significant increase in the number of regulatory T cells in the spleen of mice treated with
cytokine-preconditioned MSCs.

In summary, our data showed that compared with untreated MSCs, cytokine-preconditioned MSCs
exert greater therapeutic effects on induced rheumatoid arthritis in mice. Thus, our results indicate that
cytokine-preconditioned MSCs could be considered as a viable alternative for RA treatment.
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®OKYCBHI BEJIKOB PEITAPAIINU THK KAK BBICOKOYYBCTBUTEJIBHBIE
BUOJIOTHYECKHUE CEHCOPBI BO3JIEMCTBHUSA HOHU3UPYIOHMIET O U3 TYUEHUA

OcuroB A.A.'*, Yuracosa A.K.12 Urnaros M.A.13, BopobbeBa H.}O.12, Ocumnos A.H.13

YDeoepanvuviii uccnedosamenvcxkuil yenmp xumuueckoii ousuxu
um. H.H. Ceménosa PAH, Mocksa, Poccus
2 Unemumym 6uoxumuueckoti pusuxu um. H.M. Dmanysns PAH, Mockea, Poccus
3OIBY I'HI] P® ®edepanvhuiii meduyunckuii ouopusuveckuti yenmp um. A.M. Bypnasana
®MPEA Poccuu, Mockea, Poccus
*e-mail: a-2-osipov@yandex.ru

Nonusupyromee uzinydyenune (M) mmpoko ucnonb3yeTcsl Kak A JAUArHOCTHKU, Tak WU AJs
JICYEHHUs 3JI0KAYEeCTBEHHBIX HOBOOOpa3oBaHMWiIl yelnoBeka. Bo Bpemsi paguojorHyecKux MpoLeayp
OOJIy4eHUIO TMOJBEPTalOTCsl HE TOJBKO OIyXOJIEBbIE KJIETKH, HO U HOPMAJIbHBIC KJIETKH YEIIOBEeKa, B
yacTHOCTH (GuOpobnacTel. B 3aBUCMMOCTH OT 103bI, €€ MOIIHOCTH U (DU3MUYECKUX XapPaKTEPHUCTUK,
Bozzaeiicteue M MoxeT mpuBecTy K rHOenn KIETOK, yTpaTe MX CIIOCOOHOCTH K JICICHHUIO, CTApEHUIO
WM, HA000POT, aKTUBAIMH C U30BITOYHOMN MPOAYKLIHEH OETKOB.

Cpenu pa3nuyHBIX THUIIOB PaJUANMOHHO-MHIAYIMPOBaHHBIX ToBpexaeHuit JIHK naunbonee
KPUTHUYHBIMH sBIIsitOTCA BYHUTEBBIE paspeiBbl ([IP) JIHK. TouHocTh u 3¢deKTUBHOCTH mpolecca
BOCCTAaHOBJICHHS 3TUX OBPESKACHNN (PAKTHUECKH OTIPENEISIOT OYAYIIYIO Cy1b0Y 00TydE€HHBIX KIETOK:
OrpaHuUvYeHUe mpoiudepanuy, cTapeHne wWid Tudens. YToObl NpeAOTBpAaTHTh STH HEraTUBHBIC
MOCNEACTBHS, B KIETKAaX aKTHUBUPYETCS KOMILIEKC OMOXMMHYECKUX, MOJICKYJISIPHBIX U KJIETOYHBIX
peaknuii, 0ObeANHAEMBIX OOMIMM TEPMHHOM — KJIETOYHBIM OTKIMK Ha moBpexaeHue [JHK (DNA
Damage Response — DDR).

NmmyHouuToxumMuueckuil anamu3 ¢GokycoB 6enkoB, yyacTtByromux B DDR, momumo BbIcOKOI
YyBCTBUTEIBHOCTH, 1a€T BO3MOXXHOCTh YBUAETh CAUT penapaiuu Kaxiaoro CJI0XHOTO M KJIaCTEPHOIO
noBpexaenus JIHK B sape kaxaoil KIeTKH, NpOaHAIM3UPOBAaTh MPOCTPAHCTBEHHOE paCIpeeiICHUe
noBpexaennii [IHK mo oOpeMy KIIETOK, OIEHUTh MEXaHU3M perapaii KakKJoro KOHKPETHOTO
MOBPEXKIACHUS, MOCMOTPETh BKJaJ TOrOo WJIM HHOro Oenka. JlMHaMH4YecKue MHKPOCTPYKTYpHI,
COCTOSIIIUX M3 COTEH WM ThICSY Pa3IMYHBIX OeNnkoB, yuacTByromux B DDR u nokanu3oBaHHBIE B
obnactax obOpazosanus [P JIHK, nassiBator "dokycamu penapanuu JIHK". dokycsl, Habm01aeMbIE
yepes 24 daca U mo3xe nocje 00Iy4eHHs, Ha3bIBAlOTCS "OCTATOYHBIMH'', @ UX OLIEHKA MOXET CITyKUTh
KpUTEpUEM I IPOTHO3a JalbHENIeH cyb0bl 00Iy4EHHBIX KIIETOK

Lenpto paGoOTHI SIBISUICS aHANIM3 JTO30BBIX 3aBUCUMOCTEH M B3aMMOCBSI3M MEXKIY H3MEHEHUEM
KOJIM4YeCcTBa (DOKYCOB KJIFOUEBBIX OEIKOB, yUaCTBYIOIIMX B KJIIETOYHOM OTKJIMKE Ha moBpexaenue JJHK
(yH2AX (cencop), pATM (tpancaykrtop), 53BP1 (memmatop), p-p53(Serld) (sddexrop)) B
MOMYJIANHSIX KYJIbTUBUPYEMBIX (PUOPOOIACTOB JEpMBI KOXKH YEJIOBEKAa B PAaHHUM W OTJAJICHHBIN
MIEPHOBI ITOCIIE BO3ACUCTBUS PEHTTEHOBCKOT0 M3i1y4eHus B fo3ax ot 0,1 no 5 I'p.

[TosydyeHHbIe 7030BbIE 3aBUCMMOCTH U3MEHEHHH KOIMUecTBa (POKYCOB BCEX U3yUEHHBIX OEJIKOB B
¢ubpobnacrax yenoseka uepe3 0,5 U 4 4 mocne BO3JACHCTBUS PEHTICHOBCKOTO M3JIyY€HHS JIMHEHHO
3aBUCHUT OT 210361 B quamnaszone ot 0,1 mo 1 I'p, mocne vero nabmogaercs s3pdext «HacweHus». [pu
YBEJIIMYEHUHN 03B oOnydeHuss 10 2 u 5 I'p oTMedaercs CHIIKEHHE KOIWYECTBEHHOTO BBIXOJA
paanalMOHHO-UHAYLUPOBAHHBIX (DOKYCOB.

AHanu3 JaHHBIX, BBIIOJHECHHBIN ¢ HCIoNb30BaHueM Mojenu «hockey stick», mokasan Hanuuue
MTOPOTOBOM JI03BI JUIsl OCTATOYHBIX (DOKYCOB BCEX MCCIIEIOBAHHBIX O€IKOB. PaccunTaHHBIE TOPOTOBBIC
70361 OJIM3KHM K KBazumoporoBoit noze DQ (0,99 + 0,09 I'p), xapakTepusyromei MUPUHY IJICYEBOM
o0JacTy Ha KPUBOM KIIOHOT€HHON BBIKMBAEMOCTH 00JTy4€HHBIX (PrOpoOIacTOB.

YBennyenue kosnmdectBa ¢pokycoB YH2AX u p-p53(Ser-15) Obuio oTmMeueHo Ha 15-M maccake
nocie obmyuenus B go3e 2 ['p. BosaelicTBue peHTreHOBCKOTO M3mydeHus: B Maioi nose (0,1 I'p) ve
BBI3BIBAJIO YBEJIWYEHHUs KoinuecTBa GokycoB Oenkos penaparuu JJHK Ha 5, 10 u 15 maccaxax mocie
ob6myuenusi. Pabora Obiia BeImosiHeHa 1pu noaaepskke rpanta PH® Ne23-14-00078.
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THE MUTATIONAL SPECTRUM IN OESOPHAGEAL CANCERS IN SOUTH AFRICA

M. Igbal Parker”, Victoria Patten, Hendrina Shipanga

!Division of Medical Biochemistry, Department of Integrative Biomedical Sciences, Faculty of
Health Sciences, University of Cape Town, Cape Town, SOUTH AFRICA
“e-mail: igbal.parker@uct.ac.za

Mutational signatures arise from specific mutagenic processes such as infidelity during DNA
replication, defective DNA repair pathways, aging and exposure to exogenous and endogenous
carcinogens and toxins.

Different cancers have their own unique set of mutations caused by agents such as chemicals in
tobacco smoke, UV irradiation, environmental pollutants, etc. Next-generation sequencing has
demonstrated that different carcinogens and mutagens generate specific mutation “fingerprints” or
mutational signatures. Such mutational signatures in a tumour arising from exposure to different
mutagens and/or carcinogens can be distinguished from one another using a bioinformatics approach.
This analytical approach applied to more than seven thousand cancer genomes created the first
comprehensive map of mutational signatures in human cancers leading to the identification of more than
100 such mutational signatures across a large spectrum of human cancers.

By deciphering the mutational signatures in diseases such as cancer, it is possible to get an
understanding of the biological mechanisms involved in disease processes and in normal somatic
mutagenesis.

Using a Whole Genome sequencing approach and analysis of the DNA from oesophageal cancer
patients allowed the identification of a subset of mutation signatures that are specific for certain
carcinogens and showed regional specific variation in mutation signatures. Whole genome sequence
analysis identified novel mutations in genes such as CDK2NA.
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ACCconAIsA MOJIUMOPPU3MOB B I'EHE BDNF C BBIPA’JKEHHOCTbBIO
KOTHUTUBHBIX HAPYIIEHUW B IMHAMUKE CUHAPOMA OTMEHBI AJTKOT' OJIS

[eperyn A.W.*, baponen B.1O., [TaBnosa O.B., [TaBnos K.A.

@I'BY «HayuonanvbHwlti MeOUYUHCKULL UCCIE008AMENbCKULL YEHMP NCUXUAMPUU U HAPKOTIO2UU
umenu B.I1. Cepockozoy Munzopasa Poccuu, Mockea, Poccus

*e-mail: peregud.d@serbsky.ru

dopMHUpOBaHUE 3aBUCUMOCTH OT aJIKOTOJsl XapaKTepu3yeTcsl HapylIeHMEM KOTHHUTHBHBIX
(GyHKIMHA, KOTOpPBIE MOTYT YaCTMYHO BOCCTAHABIMBAThCSA B mpoliecce Tepanuu. Heiporpoduyeckuit
dakxtop mosra (BDNF, brain-derived neurotrophic factor) onpenensier cTpykTypHO-QYHKIIHOHATBHbIE
m3menenus B [IHC npu XpoHUYECKON MHTOKCHKAIIMU AJTKOTOJIEM, BBIPAKAIOIIMECS CPEA MPOYETO B
KOTHUTUBHOM CHW)KEHUU. PaHee MbI MpOJAEMOHCTPUPOBAIU, YTO HAPYIICHUS KOTHUTUBHBIX (YHKIUI
MIPU OTMEHE AJIKOTOJISI aCCOIMUPOBAHBI ¢ M3MeHEeHUsIMU KoHIieHTpauuu BDNF B chiBOpoTKe KpOBH.
bbuto BBIIBHHYTO MpeArnojoKeHue o ToMm, uTo mnoimumoppusmbl B reHe BDNF moryt ObITh
B3aMMOCBSI3aHBl C W3MCHCHUSMU KOTHUTHUBHBIX (DYHKIHMI B IMpoIecce Tepanmuy CHHAPOMA OTMEHBI
AJIKOTOJIA.

llenbto HacTOALIEr0 MCCIEAOBAHUSA SBWJIOCH BBIABICHHWE JMHAMUYECKUX AacCOLMALMM
nonumopdu3mMoB 1$925946, rs6265, rs10835210, rs7103411 u rs75945125, pacnoyioKEHHBIX B TCHE
BDNF, ¢ BbIpa’)k€HHOCTbIO KOTHUTUBHBIX HAPYIIEHUN IIPU CUHAPOME OTMEHBI AJIKOTOJIS.

OObexkTOoM uccienoBanus sBwiInMCh 132 manumeHTa ¢ OCHOBHBIM juarHo3oM F10.3 (cunapom
orMenbl) U F10.2 (cuHApPOM 3aBUCHMOCTH OT aJIKOTOJs), MPOXOISIIMX JICYCHHE B CTallMOHApE.
Momnpeanbckyto korauTuBHy0 1mkary (MoCA, Montreal Cognitive Assessment) ucrons30Baau Jist
OLIEHKH KOTHUTHBHBIX (DYHKIIHH, KOTOPYIO MPOBOIWIN Ha 7-0oi u 21-bIif 1eHb oTMeHbl ankorons. C
nomoripio [P B pexuMe peaslbHOTO BPEMEHHU BBISBIISIIA HOCHTEIHCTBO BAPHUAHTHBIX T'€HOTHIIOB
nonuMopduzmon reHa BDNF rs925946, rs6265, rs10835210, rs7103411 u rs75945125. B3aumocss3b
MOJIMMOP(U3MOB C JMHAMUKOW BRIPAXKEHHOCTH KOTHUTUBHBIX HapymeHui no mkaie MOCA omneHuBamm
C TIOMOIIBI0 O0OOIIEHHON TUHEHHONW MOJENu ISl MOBTOPHBIX M3MEPEHUI C MCIOJNIb30BAaHHEM T0JIa,
BO3pacTa U MHAEKCAa MacChl Tejla B KaueCTBE KOBapHar.

C yBeIWYCHHWEM UIMTEIBHOCTH AOCTMHEHIIMH OTMedalnoch 3Hauumoe (t-test, p<0.0001)
yBenuueHue cyMmbl 0ansios 1o mkaie MoCA: ¢ 24.2 + 0.3 6ayuioB Ha 7-0i IeHb OTMEHBI aJIKOTOJIsI 10
26.2 £ 0.2 6amnoB Ha 21-bIif AeHb. BBISBICHHbIE W3MEHEHUS CBUACTEIHCTBYIOT O HOpPMaIH3aIl[uU
KOTHUTHUBHBIX (PYHKIMH B mpouecce Tepanuu. [Ipu noctpoenun o000IIEHHON MOJIENH HOCUTEIbCTBO
TeHOTHUIIOB HCCIIEIOBAaHHBIX MOIUMOP(HBIX JTOKYCOB OBLJIO MCIOIH30BAHO B KAU€CTBE MEKIPYIIOBBIX
HE3aBHCHMBIX (aKTOpPOB (MPEAUKTOPOB), Toraa kak 3HadeHus mkansl MOCA Ha 7-oit u 21-bIii J1eHB
OTMEHBI BBICTYNAIM B KAaueCTBE 3aBUCHUMBIX TNepeMeHHBIX. COrIacHO MOJENH, HCCIEI0BAHHBIC
nomumopdusmsr 1$925946(F(1,106)=0.102, p=0.750), rs6265 (F(1,106)=0.060, p=0.807), rs10835210
(F(1,106)=0.451, p=0.503), rs7103411 (F(1,106)=2.092, p=0.151) n rs75945125 (F(1,106)=0.003,
p=0.960) He
SIBIISLTUCH TIPEAMKTOPAMH U3MEHEHUH BhIpakeHHOCTH 1mikainsl MOCA B TuHaMHKe aOCTHUHEHITUH.

Takum o00pazoMm, B HCCIEAOBAHHON BBIOOpPKE TUHAMHYECKHE W3MEHEHUS KOTHUTHBHBIX
HapyIIeHW TIPU CHHJIPOME OTMEHBI AJIKOTOJS HE B3aUMOCBs3aHBI ¢ moauMopdusmamu rena BDNF
rs925946, rs6265, rs75945125, rs10835210 u rs7103411. Tem He MeHee NpeaNONAraeTcs, 4TO
MIPOBEJICHUE JOTOTHUTEIbHBIX MCCIEIOBAaHUN C YBEIMYEHHEM pa3Mepa BBIOOPKH U paCHIMpPEHUEM
MaHeNMu TMOMUMOP(PU3MOB TIO3BOJIUT YCTAHOBUTh TEHETUYECKUE JIETEPMHHAHTHI KOTHUTHBHBIX
HapyIIECHUH MTPH 3aBUCUMOCTH OT aJKOTOJISI U CHHIIPOME €T0 OTMEHBHI.
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HIGH-THROUGHPUT METHYLATION PROFILING OF CIRCULATING TUMOR
DNA FOR EARLY DETECTION OF HEPATOCELLULAR CARCINOMA

Cheishvili David

Biotech Insight Solutions, epiMedTech Global, MTL Epitherapeutics Inc, Nano Wellness Inc
e-mail: david.cheishvili@mcgill.ca

Current tools for early detection of hepatocellular carcinoma (HCC) lack sensitivity and scalability.
We developed a high-throughput, targeted methylation assay — epiLiver — to detect HCC- specific
DNA methylation patterns in circulating tumor DNA. Using a panel of just five CpG sites, the assay was
validated in public datasets and a large clinical cohort of 554 participants, achieving 84.5% sensitivity
at 95% specificity. The test differentiates HCC from other cancers, liver diseases, and healthy controls,
including at early disease stages. This presentation outlines the assay design, validation strategy, and
potential for implementation in routine non-invasive cancer screening."
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OUPKYJIMPYIOIMUE MUKPOPHK IIPHU PA3JIMYHbBIX
ITHONMATOIEHETHYECKUX ITIOATHUITIAX OCTPOI'O HIIEMHUYECKOI'O
HNHCYJIBTA

Cepéruna A.A.*, lllasxmeroBa E.B., Mypat6ekosa I11.C., KagsipoBa U.A., beiicembaeBa M.b.,
I'puronamsunu M.A., barrakosa I11.b.

HAO «Kapacanounckuti meouyunckutl yrueepcumemy, 2. Kapaeanoa,
Pecnybnuxa Kazaxcman
*e-mail: seryoginaaa@gmail.com

Bseoenue. VIHCyNbT sBIsIETCA BTOPOM 1O PacpOCTPaHEHHOCTH IPUUUHOM CMEPTH M TPEThEH 110
pacnpoCTpaHEHHOCTH NPUYMHON HMHBAJIUIHOCTU BO BcEM Mupe. Cpenm BceX BapHMaHTOB OCTPBIX
1epeOpOBACKYIISIPHBIX 3a00JI€BaHUN MPEBAIHUPYIOLIMM SIBJISIETCS MIIEMHYECKU MHCYIbT. B cBs3M ¢
OTpaHUYEHHBIMU BO3MOKHOCTSIMU CYIIECTBYIOLINX METOJIOB BBISBICHUS UIIEMUU TOJIOBHOTO MO3Ta B
[OCJIeTHUE TO/bI AaKTYaJIbHBIM SBJISICTCS aKTUBHBIM NOUCK OMOJIOTHUECKUX MApPKEPOB, KOTOPbIE Obl HE
TOJIBKO JIOTMOJHSUIM U PacIIUpsUId TUArHOCTHYECKHE BO3MOYKHOCTU HCIOJIB3YIOIIMXCS Ha MPAKTHUKE
METOZOB HEHpoBH3yalIM3allMyd, HO M IMOMOTraau B Ju(¢epeHIHaTbHON JAUAarHOCTUKE pPa3IMYHbIX
[IaTOTEHETUYECKUX BAapUAHTOB MILEMUYECKOrO0 HHCYIbTa. B mocineaHue roapl noay€pKUBaeTcs
noTeHuan Lupkyiaupyommux MHUKpoPHK kak BaxHBIX OMOMapKkepoB jsi IMPOrHO3UPOBAHHS U
JTMAarHOCTHKHU MHCYJIbTa. OHU IEMOHCTPUPYIOT BBICOKYIO YyBCTBHTEIBHOCTD U CIICU(PHUIHOCTD, YACTO
KOPPEIUPYIOT CO CTENEHbIO TSXKECTU MHCYJIbTA M €ro MOCIeICTBUAMM. YpoBeHb ogHUX MuUKpoPHK
MOBBIIIACTCS B KPOBH, TOTJIA KaK peryisnus Apyrux MEKpoPHK mMeroT TeHIeHIINIO K CHIDKEHHIO.

Llenv: BpiaBuTh nud¢depeHIupoBaHHble dKCOpeccuu LupKynaupyooumx MuUkpoPHK npu
Pa3IMYHBIX TATOT€HETHYECKUX OATHITAX UIIEMUYECKOTO HHCYJIIBTA.

Mamepuanvr u memoowt ucciedosanusi. C MOMOIIBIO TIeTCHaNpaBieHHoro morcka B Web of
Science, PubMed u Scopus 0bL1a KpUTHYECKH TPOaHATU3MPOBAHA COOTBETCTBYIOIIAs JuTeparypa. [Ipu
MOMCKE HCIOJIb30BAIKNCH KIIIOYEBBIE CiIOBa, oTHOocsammuecs kK MUKpoPHK u OGmomapkepam, octpomy
UIIEMHUYECKOMY MHCYJIBTY U €r0 3THOJOTHUeCKUM noATumnam. [Touck Obu1 orpaHudeH OpUruHaIbHBIMU
CTaThsIMM, ONYOJIMKOBAaHHBIMU B PELIEH3UPYEMBIX HAyYHBIX JKypHanax B mepuonx ¢ 1993 (mepoe
onucanne MUKpoPHK) mo 2025 rox. KputepusiMu BKJIIOUEHMS SIBISUIMCH MCCIEOBAHUS IO THUITY
"cry4daii-KOHTpOJIB"; B3ATHE OOpa3IOB KPOBU B TeueHHWE 24 4YacoB MOCJE TMOSBICHHUS CUMIITOMOB
MHCYJbTa, HATMYUE KOHTPOJIbHOM rpynmbl. COrjaacHO KpUTEPHUSAM BKIIOUEHHS U UCKITFOUEHUS] OTOOpaHO
12 uccnenoBaHuit A7 MOCIEAYIOIIETO aHATN3a.

Pesynomamor u o6cysxrcoenue. npkynupyromue mukpoPHK let-7b, let-7e, miR-20a, miR-125b,
miR-19a, miR-30a, MiR-126 u ap. MOTYT CIy>HTh HEWHBA3UBHBIMUA OMOMapKepaMH JJIsl THArHOCTHKH
KapanosMoOoanueckoro uHcynbra. OpHako enuHcTBeHHBIMH MUKpOPHK mpu kapamnosmbonuueckom
MOJTHIIE, ONMCAHHBIMHK OOJiee YeM B OJIHOM HccienoBanuu, Obutn let-7b u let-7e. V naumentoB ¢
aTepoTPOMOOTHUECKUM HIIEMHYECKIM WHCYIBTOM OBLTO BBISBIEHO 37 mucperynupyeMbix MUKpoPHK,
HanOoJsee CHIKEHHOH n3 KoTopbix Obita MIRNA-1908, a Haubonee akTuBupoBanHoi - MIR-16. Ilpu
JaKyHapHOM WHCYJIbTE 9 nupkynupyomumux MukpoPHK nMenu paznudHyro sKCIpeccuto, u3 KOTOPhIX 7
ObUIN CHMKEHBI, U TOJBKO 2 OBUIM MOBBIIIEHBI.

Bvigoowi: M3yuenue skcnpeccuu nupkynupyoomux MUkpoPHK MoxeT mpuBecTH K HOBBIM
OTKPBITUSIM B 00JAacTH JMAarHOCTUKUA OCTPOTO HIIEMHUYECKOTO MHCYJIbTa W €ro ATHOJOTHYECKUX
noarunoB. MukpoPHK nepudepuueckoit kpoBu M ux npoduin B OyaylieM MOTYT pPacUIMPUTH
JMAarHOCTHYECKUE BO3MOXKHOCTH METOJIOB HEHPOBU3YaIU3alMH, U TEM CaMbIM 3HAYUTEIBHO YCKOPSs
JiedeHNe MAIEHTOB U CHIKAs YPOBEHb CMEPTHOCTH M MHBAIMIHOCTH B MUpE.

Qunancuposanue: MUHUCTEPCTBO HAayKH U BhICIIET0 oOpa3zoBanus PecnyOnmku Kazaxcraw,
«M3ydyenne 3(h(heKTUBHOCTH HCIIOIB30BaHUs OMOMAapKEpOB CHIBOPOTKM KPOBHM U TPaHCKPAaHHAIBHON

nommeporpaduu B paHHEH THArHOCTHKE OCTPBIX [EepeOpOoBacKyIApHBIX 3aboneBanuiny (AP23490807,
Ne 331/GF 24-26 ot 01.10.2024 1).
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AN IN SILICO STUDY ON THE TARGETING OF FAM171A2 BY MIR-6838-5P, MIR-
15B-5P, MIR-497-5P, MIR-195-5P, MIR-424-5P, MIR-16-5P, AND MIR-15A-5P IN
PARKINSON’S DISEASE

Shayakhmetova A.Y.*, Belkozhayev A.M.

Satbayev University, Almaty, Kazakhstan
*e-mail: shayakhmetova.a@stud.satbayev.university

Parkinson’s disease (PD) is the second most prevalent neurodegenerative disorder (NDD) with an
increasing global incidence and a gradually younger age of onset. According to the Ministry of
Healthcare of the Republic of Kazakhstan (July 2023), more than 11 000 individuals have been
diagnosed with PD with one-third of cases occurring in patients under the age of 60. Clinically, PD
manifests itself in symptoms such as tremors, bradykinesia, memory loss, posture instability and other
motor impairments. Despite ongoing advances, there remains an urgent need for early diagnostic
biomarkers and disease-modifying therapies. In recent years, regulative function of microRNAs
(miRNAS) in the pathogenesis of NDD have garnered significant scientific attention, offering promising
venues for the discovery of novel therapeutic targets and early detection strategies.

MiRNAs are small non-coding, 20-25 nucleotide long molecules, that post-transcriptionally
regulate gene expression by binding to target messenger RNAs(mRNAS), degrading them or inhibiting
translation. These regulatory molecules are synthesized from dedicated miRNA genes or formed from
intronic regions of coding genes. In the context of PD, MiRNAs are capable of upregulating and
downregulating PD-risk genes, altering their expression and affecting the pathology of the disease.
Owing to their regulatory capacity, miRNAs represent promising candidates for both diagnostic and
therapeutic applications. Recent studies by Wu et al. have discovered a significant role of
FAM171A2 gene in the development of PD due to its contribution to a-Synuclein internalization. The
accumulation of misfolded a-synuclein protein is a defining molecular hallmark of PD. FAM171A2
functions as a neuronal receptor for a-synuclein fibrils, promoting the spread and toxicity of the protein.
Considering its crucial role, FAM171A2 has emerged as a potential therapeutic target in efforts to halt
or slow the spread of a-synuclein pathology.

Bioinformatic predictions using TargetScan have identified FAM171A2’s regulative miRNAsS,
namely miR-6838-5p, miR-15b-5p, miR-497-5p, miR-195-5p, miR-424-5p, miR-16-5p and miR-15a-
5p. Moreover, computational predictions via miRmap further supported these findings, indicating

substantial binding affinity of the target gene and miRNAs as reflected in their AG (free energy) values:
AG = 21.55 kJ/m for miR-15b-5p, miR-16-5p and miR-15a-5p; AG = 26.98 kJ/m for miR-497-5p, miR-
195-5p and miR-424-5p. Lower AG corresponds to stronger binding inclination, suggesting that these
miRNAs hold a significant place in the regulation of FAM171A2 expression and, subsequently, in the a-
synuclein pathology. However, protein-protein interaction analyses using the STRING database and
NDEX Integrated Query v1.4 did not reveal direct associations between FAM171A2 and other well-
studied PD-risk genes like SNCA, DJ-1, PRKN, PINK1, LRRK2 and BDNF. This suggests that
FAM171A2 may function through alternative or parallel pathways, independent of canonical PD genes.
These findings emphasize the necessity for deeper exploration of miRNA-based regulatory
networks in PD. The identification of reliable miRNA biomarkers proposes promising approaches for
early diagnosis and targeted therapeutics strategies. Integrating computational tools with experimental
validation will not only enhance our understanding of PD pathophysiology but also support the
development of precision medicine approaches for neurodegenerative disorders.
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DE NOVO CHAMP1 MUTATION IN A 3-YEAR-OLD GIRL WITH
DEVELOPMENTAL DELAY, MICROCEPHALY, MYOTONIC SYNDROME AND
METABOLIC ABNORMALITIES

Skvortsova L.1*, Perfilyeva A.!, Bespalova K., Kuzovleva Y.1, Kabysheva N.2,
Khamdiyeva O.12

!Laboratory of Molecular Genetics, Institute of Genetics and Physiology, SC MSHE RK,
Almaty, Kazakhstan
2Department of molecular biology and genetics, Al-Farabi Kazakh National University, Almaty,
Kazakhstan
*e-mail: lilia_555@rambler.ru

Introduction. Neurodevelopmental disorders with genetic etiology are increasingly being
recognized through the use of next-generation sequencing techniques such as whole exome sequencing
(WES). Mutations in the CHAMP1 (Chromosome Alignment Maintaining Phosphoprotein 1) gene have
been associated with intellectual disability, microcephaly, hypotonia, speech delay, and additional
systemic manifestations. Although primarily associated with neurological impairments, the CHAMP1
gene has also been controversially linked to metabolic abnormalities in a few reported cases, suggesting
a broader systemic impact that requires a further investigation. We describe a case of a young female
patient with a complex neurodevelopmental phenotype and metabolic abnormalities in whom WES
revealed a novel de novo mutation in CHAMP1 gene.

Case Presentation. The patient is a 3-year-old girl of Kazakh nationality with global
developmental delay, pronounced microcephaly, generalized myotonic syndrome, significant speech
delay, and signs of metabolic dysregulation. Signs of metabolic abnormalities included increased levels
of lactic, citric, fumaric, malonic and oxalic acids and other less affected acids (12 acids). There were
no similar cases in the family history, and the parents are non-consanguineous. Comprehensive clinical
and neurological assessment prompted the use of WES, which identified a heterozygous de novo
frameshift mutation ¢.1903_1906del (p.Glu635Thrfs*) in the CHAMP1 gene. This variant is predicted
to result in premature truncation of the CHAMPL1 protein and has not been previously reported in
population databases, consistent with a pathogenic classification.

Conclusion. This case supports the expanding phenotypic spectrum associated with CHAMP1 gene
mutations and highlights the importance of early genetic testing in children with unexplained
developmental delays and global metabolic abnormalities. Identification of a de novo pathogenic variant
in CHAMP1 gene reinforces the gene’s role in neurodevelopment and provides critical information for
genetic counseling and patient management.
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DIFFERENTIAL GENETIC AND HISTOPATHOLOGICAL ANALYSIS OF EBV-
POSITIVE AND EBV-NEGATIVE PROSTATE CARCINOMA

Syed Hani Abidi

Nazarbayev University School of Medicine, Astana, Kazakhstan
e-mail: hani.abidi@nu.edu.kz

Several studies have indicated an association between prostate carcinoma (PCa) and Epstein-Barr
virus (EBV); however, none have yet identified the histopathological and genetic differences,
particularly in markers of cancer aggressiveness, linked to EBV in PCa tissues. In this study, we utilized
EBV-positive and EBV-negative PCa tissues to conduct an IHC-based assessment of key
histopathological and molecular markers of PCa aggressiveness (EMT markers, AR expression,
perineural invasion, and characterization of lymphocytic infiltration). Additionally, we examined the
differential expression of key oncogenes, EMT-associated genes, and PCa-specific oncomiRs in EBV-
positive and EBV-negative tissues using the gPCR array. Furthermore, we performed transcriptomic
analysis (RNA-Seq) of EBV-LMP-transfected and EBV-LMP-transfected PCa cell lines to identify the
major differentially expressed genes (DEGs). Our results revealed that EBV-positive PCa showed a
higher percentage of perineural invasion (PNI) compared to EBV-negative PCa samples. Similarly,
lymphocytic infiltration (T and B cell lymphocytic infiltration) exhibited a trend of greater intratumoral
and tumor stromal lymphocytic infiltration in EBV-negative tissues compared with EBV-positive
tissues. The logistic regression analysis indicated that EBV-positive status was linked to decreased odds
of CD3 intratumoral lymphocytic infiltration in PCa tissues. The analysis of IHC-based expression
patterns of EMT markers demonstrated comparable expression of all EMT markers except vimentin,
which exhibited higher expression in EBV-positive PCa tissues than in EBV-negative PCa tissues.
Moreover, gene expression analysis revealed a statistically significant difference (p < 0.05) in the
expression of CDH1, AR, CHEK-2, CDKN-1B, and CDC-20, as well as oncomiRs miR-126, miR-152-
3p, miR-452, miR-145-3p, miR-196a, miR-183-3p, and miR-146b in EBV-positive PCa tissues
compared to EBV-negative PCatissues. Finally, RNASeq analysis demonstrated differential expressions
of several genes in EBV-LMP-transfected PCa cell lines associated with proliferation, migration, and
cell metabolism. Overall, the results suggested that the presence of EBV in PCa tissues leads to increased
expression of certain oncogenes, oncomiRs, and EMT markers (vimentin) and a decrease in CD3 ITL,
possibly correlating with aggressive forms of PCa.
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SUPERCRITICAL CO: EXTRACTION AND CHEMICAL PROFILING OF EUGENIA
CARYOPHYLLATA THUNB. ESSENTIAL OIL

Tagay A.T.Y", Uvaniskanova Zh.N.%, Seitimova G.A.12
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Almaty, Kazakhstan
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Eugenia caryophyllata Thunb. (Clove) is an evergreen tropical tree belonging to the
Myrtaceae family. Its dried buds are highly valued for their rich content of essential oils and biologically
active compounds. Traditionally, clove has been used as an antiseptic, analgesic, and digestive aid. Its
main active constituent, eugenol, exhibits antimicrobial, anti-inflammatory, antioxidant, and
neuroprotective properties.

In addition, E. caryophyllata buds were analyzed for their amino acid and mineral content. Among
the amino acids (HPLC Agilent 1200), the most abundant were histidine (4.77 g/100 g), arginine (4.45
9/100 g), and aspartic acid (2.72 g/100 g). These amino acids are vital for immune function, cellular
metabolism, and protein biosynthesis.

As for the mineral composition of clove buds, high levels of potassium (17415.31 mg/kg),
calcium (6013.21 mg/kg), magnesium (2767.66 mg/kg), and manganese (148.36 mg/kg) were detected.
These macro- and microelements are essential for neuromuscular activity, enzyme function, and
oxidative stress regulation.

Essential oils derived from medicinal plants are widely recognized for their various biological
activities and are extensively used in the pharmaceutical, food, and cosmetic industries. Among the
extraction methods, supercritical fluid extraction (SFE), particularly using supercritical carbon dioxide
(SC-COy), stands out for its safety, efficiency, and ability to preserve thermolabile compounds due to its
low-temperature operation. This method does not require organic solvents and ensures high product
quality.

In this study, essential oil was extracted from the dried buds of Eugenia caryophyllata using
the supercritical CO. extraction method. Extractions were carried out under conditions: temperatures of
30 °C and pressures of 180 bar and a duration of 60 minutes. The results showed that approximately 90
% of the essential oil was collected within the first 30 minutes, while only 7-8 % was obtained during the
remaining 30 minutes. This indicates a decrease in extraction efficiency due to the reduced concentration
gradient of target compounds. Therefore, the optimal extraction time were determined as 30 minutes.

The obtained essential oil was light yellow in color with a strong characteristic clove aroma.
Its composition was analyzed using thin-layer chromatography (TLC) and gas chromatography—mass
spectrometry (Agilent 6890N/5973). The TLC was performed with a hexane:acetone (7:3) solvent
system, using 15 % H2SO4 and iodine vapor as visualizing agents. GC-MS results revealed the major
components as eugenol (59.5 %), S-caryophyllene (12.7 %), and eugenol acetate (22.6 %), all known
for their pharmacological effects including antimicrobial, anti-inflammatory, and antioxidant properties.
In conclusion, the high content of eugenol along with other bioactive components makes

E. caryophyllata a promising for developing antiseptic and therapeutic pharmaceutical formulations.
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MODY-DIABETES: THE IMPACT OF SUBTYPE IDENTIFICATION FOR
ACCURATE DIAGNOSIS IN THE CLINICAL PRACTICE

Toleuzhanova A.B., Zholdybayeva E.V.*, Eslamgalieva S.N.
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MODY refers to Maturity-onset diabetes of the young (MODY) is a monogenic form of diabetes
initially characterized as a mild and asymptomatic type of diabetes occurring in non-obese children,
adolescents, and young adults. MODY is considered as an under diagnosed but not uncommon group of
monogenic non-autoimmune forms of diabetes mellitus with early onset and autosomal dominant type
of inheritance.

Since its initial characterization approximately six decades ago, significant advances have been
achieved in evaluating the clinical features, molecular diagnostics, and therapeutic strategies associated
with Maturity - Onset Diabetes of the Young. The prevalence of MODY is estimated to range from 1.1%
to 6.5% of the pediatric diabetic population, with considerable geographic variability, possibly due to
several factors within the criteria used to establish cases. Among the known types, GCK-MODY,
HNF1A-MODY, and HNF4A-MODY account for over 90% of cases. While certain forms, such as
GCK-MODY, typically do not require treatment, others like HNF1A-MODY are effectively managed
with oral medications. With the advances in genetic technology, many genes linked to MODY have been
sequenced and characterized. The thesis reviews a clinical case and provides an evaluation, emphasizing
the role of a diagnostic approach in the effective clinical management of patients with suspected
monogenic forms of diabetes.

The study included a pediatric patient, born in 2009, who was evaluated for a suspected monogenic
form of diabetes. A clinical case of MODY diabetes in a 14-year-old female patient with a complication
in the form of diabetic ketoacidosis and concomitant pathology of the urinary system is presented.
Initially, the disease was diagnosed as type 1 diabetes mellitus, but the lack of a stable effect from insulin
therapy and clinical features allowed the diagnosis to be revised in favor of a monogenic type of diabetes
(MODY). The patient received basal-bolus insulin therapy (Novorapid and Lantus), but chronic
hyperglycemia persisted. The condition progressed to severe Kketoacidosis, which required
hospitalization. Additionally, stage 1 retinal angiopathy, urinary tract malformations, solitary renal cyst,
and chronic pyelonephritis in remission were detected. The case highlights the need for early genetic
confirmation of MODY when standard therapy for type 1 diabetes is ineffective, as well as the
importance of a comprehensive approach in the presence of concomitant somatic disorders.

Therefore, to enable a more precise investigation of the MODY subtype, DNA isolated from the
patient's blood and whole exome sequencing was performed. The analysis revealed benign variants in
the HNF1A, HNF4A, and NEUROD1 genes. Although classified as benign or having conflicting
interpretations of pathogenicity based on current databases, the detection of MODY -related variants in
these genes may contribute to a better understanding of the genetic background, help to exclude certain
MODY subtypes, and support further studies of genotype-phenotype correlations in monogenic diabetes,
moreover provide valuable data for future studies on the functional impact of variants of uncertain
significance.
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ITAHEJIb HEOAHTUI'EHOB /IS PASPABOTKHN MPHK-BAKITUHBI ITPOTUB
HEMEJKOKJETOYHOI'O PAKA JET'KOI'O

denopoB AA* Ho6parumona A.A.L, Taremiesa M.P.1, Pomuonos E.O.1,
Tononsuunkuit E.B.23, Jlooc JI.M.%, CyBopoBa FO.M.4, Jlenncos E.B!
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Hemenkoxnerounstit pak siérkoro (HMPJI) cocrasmsier okono 85% Bcex cirydaeB paka JIErkoro u
3aHUMAaeT JIMJUPYIOUIYIO MO3UIUI0 IO CMEPTHOCTH CPEIM OHKOJOTMYECKHX 3a00JIeBaHUN B MHpE.
HecMmotpst Ha cyIecTBYIONINE METOIBI JICUCHUS, TAKUE KAaK XHPYPrHIECKOE BMEIIATEIHCTBO, XUMUO- U
TapreTHas Tepamnus, BbDKHBAEMOCTh MAIIMEHTOB OCTAETCsl HU3KOM, 4TO TpedyeT pa3paboTKU HOBBIX
TeparneBTHUSCKUX crpareruii. OQHUM M3 TEPCICKTHBHBIX HAIMPABJIICHUN SIBISICTCS pa3padoTKa
nepcoHanu3rpoBanHbix MPHK-BakiinH, 0CHOBaHHBIX HA HHIUBUAYAILHO MOJO00OPaHHBIX HEOAHTUTCHAX.
B nanHOM mccneoBaHuu OBLIO TIPOBEACHO TOJTHOTEHOMHOE CEKBEHUPOBAHUE OMTyXO0JIEBON TKaHU
u nepudepudeckoll KpoBH MAIlMEHTOB, a Takxke cekBeHupoanne PHK omyxoneBoit u HopManbHOU
TKaHW. DTO TMO3BOJMIIO BBISBHTH COMATHUYECKHUE MYTAIlUH, CICU(DHUIHBIC IJIS OMYXOJH, U OICHUTH
YpOBEHb JKCIPECCHH I'€HOB, B KOTOPBIX OHH OOHapy»eHbl. bplna mposeneHa OnonH(poOpMaTHUECKas
00paboTKa TaHHBIX, KOTOpas BKIIOYAJa aHHOTAIMIO MYyTallil ¢ UCNoJIb30BaHneM nHcTpymeHnTta VEP,
aHanu3 osKcmpeccur reHoB ¢ momoripio Kallisto u Salmon, renorunupoBanue u pasjeicHUE
HACJICJICTBEHHBIX M OMNYXOJEBBIX MyTanui ¢ npuMmeHeHneM VAL0OIS, a Ttakke mpesackasaHue
MMMYHOT€HHOCTH HeoaHTUTeHOB ¢ ucnonb3oBanrueM NetMHCIIpan u NetMHCIIpanEL.

MpbI BBISSBIIIM HECKOJIBKO MEPCTIICKTUBHBIX HEOAHTUTCHOB, BKIIFOUas MyTamnuu B reHax VPS13B,
LSM2, BIRC6, CENPJ, GTF2F2. 3Otu wmyramuum  3aTpardBaioT  OENOK-KOAMUPYIOIINE
MOCJIE0BATEIIFHOCTH, UTO JISIAeT UX MOTCHIIMATLHBIMUA MUTIICHSIMH ISl HIMMYHHOTO OTBETA.

[TosrydeHHBIE  pe3ybTaThl  MOATBEPHKIAIOT BO3MOXHOCTH  HCIIOJIB30BAHUS  BBIJICIICHHBIX
HEOAHTUTEHOB Mg pa3paboTku mepcoHanuzupoBanHod MPHK-BakuuHbl, HampaBleHHOW Ha
CTUMYJISIIUI0 UMMYHHOTO OTBETa IIPOTUB HEMEIKOKIIETOYHOTO paKa JIETKOTO.
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BBIABJIEHUE XUMEPHBIX TPAHCKPUIITOB 'EHOB TUPO3MHKHNHA3 U1
HA3BHAYEHHMSA TAPTETHOM TEPAIIMU ITPU PAKE JIETKOT'O M JIPYTUX
COJIMIHBIX OITYXOJIAX HA IIPUMEPE 'EHA ROS1
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Xumepnsie Tpanckpuntsl TeHa ROS1, BosHukatone B pesynbrare ciusiaus ROS1 ¢ npyrumu
reHaMH, SBIJISIOTCS 3HAUYMMBIMHU JipaiiBepaMM OHKOI€HE3a W HUIPAalOT BAaXHYIO DPOJIb B Pa3BUTHUU
HeMenKkokierouHoro paka jerkoro (HMPJI) m npyrux conuasbix omyxoseidl. VX BbIsIBIeHHE B
OITyXOJIEBBIX KJIETKaX UMEET KJIF0UeBOE 3HAUCHHE /ISl HA3HAUEHUS TapreTHOM Tepalui MHTUOUTOpaMu
ROSI1, Takumu kak KpU30TUHUO U SHTPEKTUHHO.

Hamu mpoBeseHa oleHKa AMArHOCTHYECKOW 3(PQPEKTHBHOCTH PA3IMYHBIX METOJIOB BBISBIICHHS
xuMepHbIX TeHoB ROSI1, Brmouas ¢uyopecientHyio in Situ rubpumusammio (FISH), ammens-
cnenn(UYHyI0 BBICOKO-MynbTUILIEKCHYI0 I[P, mMeron skcnpeccrmonHoro maucbamanca ¢ qPCR nu
mudposoit PCR, HMMMyHOIMCTOXMMMYECKHIl aHalW3 M TapreTHOE BBICOKONPOU3BOAUTEIBHOE
cekBennpoBanne (NGS) ©Ha BweiOOpke 40 mapaduHOBEIX OJOKOB ¢ aJICHOKAPIIMHOMOM
HEMEJIKOJIETOYHOTO  paKka JIETKOTO, IEPBHUYHO TIOJIOKUTENBHBIX XOTsI Obl 1O OJHOMY W3
BBINIETIEPEUNCIIEHHBIX METO/IOB TECTUPOBaHUs. TapreTHOE BRICOKOITPON3BOAUTEIBEHOE CEKBEHUPOBAHHUE
MO3BOJIMJIO BBIABUTH XUMepHble TpaHckpunThl ROSI1 B 14 obOpasuax. HambGonee wactbiMu reHamu
napTHepamu 1o nepectpoiike 6putn CD74 (6), SLC34A2 (3) u EZR (2). B monosune ciyuaes FISH
OKas3aJiCsl He BaJIMTHBIM H3-32 HEJJOCTATOUHOT0 KauecTBa 00pa31loB, O OCTABIIMMCS Mbl HAOIOaH ABa
nuckomanHTHRIX FISH ¢ NGS pesynbrara: oliH O3UTHBHBIA U OJUH HEraTHBHBIA. Crielu(uIHOCTh
MyJbTHIIEKCHOHM g poBoii PCR (ananu3 qucbananca skcnpeccuu 5° U 3’ KOHIIOB) B Kau€CTBE METO/Ia
BBISIBIICHUS] XUMEPHBIX TpaHCKpunToB reHa ROS1 B anammsupyemoii BBIOOpKe coctaBmia 87%, 4To
MOTEHIMAJILHO MPUMEHUMO IS PAKTUUECKOT0 CKPUHUHTA, a TAKXKE MapaUIeIbHOTO aHAJIW3a JIPYTHX
KIIMHAYECKH 3HAYMMBIX XHMEPHBIX TpaHckpunTo, Hanpumep, ALK, RET u NTRKS3.
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ACCOLIMALUS MOTUMOPPU3MA APE1 (ASP148GLU) C PETPOAYKTHUBHBIMHU
HAPYHIEHUAMMU PA3JIMYHOI'O 'EHE3A
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Muorue HapyUICHUS PETPOTyKTUBHON CHCTEMBI TeHETUYECKU
nerepmuHupoBanbl. [lonuMopdHble BapraHThl T€HOB CHCTEMbI perapalnvd U KOHTPOJS KJIETOYHOTO
[IUKJIa IPOU3BOIAT MEHEE aKTUBHBIE OEJIKM, YTO BHOCUT BKJIAJ B Pa3BUTHE MATOJIOTUU OEPEMEHHOCTH.
[Iponykr APELl yuactByer B Boccranosiennu JAHK, nmpomudepanun u nuddepeHnmanmm KIeTok.
[Tonmumopdu3M JTaHHOTO T'eHA CBA3aH C IIUPOKUM CIIEKTPOM OHOJIOTHYECKUX IPOLIECCOB, BKIOYAS
TpaHCcKpuniuoo reHoB u penapauuio IHK. B cBsi3u c BbllenepeyncieHHbIM LeNbl0 Halle padoThl
SIBJSUIOCH M3YYEHHUE paclpeieieHusl 4acToT reHoTuoB asuieneit rena APEL (Aspl48Glu) B rpymmax
KESHIMH ¢ 0ECIUIOINEM pa3IMYHON ITHOJIOTHH.

COop kIMHMYECKOro mMarepuana nposoauau Ha 6ase Llentpa penponykiuu u 9KO r. PocroBa-
Ha-Jlony. B xoHTponbsHyto rpynmy Bouwia 101 skeHIIMHA ¢ TUAarHO30M MY>KCKO# (hakTop Oecruioaus; B
MCCIIeyeMbIe TPYMITbI BOILIO 27 >KEHIIMH C aHOBYJSITOPHBIM (hakTopoM Oecruroaus; 66 KEHIIHH C
TpyOHBIM (akTopoM Oecrionus. MaTepuanoM JUisi TEHETHYECKUX HUCCIEeI0OBAaHUN CITyXKHJIa BEHO3Has
KpoBb. ['eHOTHIIMpPOBaHKE MPOBOAMIM METOAaMu ajuienb-crienududeckoit [1LP. Ouenky paznuuuii B
4acTOTe TEHOTHIIOB MPOHM3BOAMIN C TOMOUIbIO KpuTepus XH-KBaApaT, C HCIOJIb30BaHUEM
kanbkyssitopa Gen Expert (84.201.145.131).

Pacmpenenenue 4yacToT reHOTHUIIOB M0 HCCeayeMoMy ToIuMop(HOMY BapuaHTy cocTaBuio: 21,2
% AA, 57,6 % AG, 21,2 % GG cpeau rpynmsl ¢ TpyOHbIM (hakTopom Oecrmomus u 21,8 % AA, 57,4 %
AG, 20,8 % GG B rpymnme koHTpossi. PacnpeneneHue 4YacTOT T€HOTHIIOB M0 HCCIEAYEMOMY
MOTUMOP(HU3MY B KOHTPOJIEHOU TPYIITIE U B UCCIIELyEMOM TPYIIIIe COOTBETCTBYET PaBHOBECHIO Xapan—
Baiin6epra. CtaTuCTHYECKH 3HAUUMBIX Pa3InYMi MEXIy UCCIeAyeMON U KOHTPOJIBHOM Ipynnamu He
BBISIBJICHO, CJIJIOBATENILHO, CBsI3b My nonuMopduzmMom APEL (Aspl48Glu) He oOHapyskeHa.

Pacnpenenenue 4acToT reHOTUIIOB IO UCCIIEAYEMOMY MOJTUMOP(GHOMY BapHaHTy cocTaBuwio: 7,4
% AA, 59,3 % AG, 33,3 % GG cpenu rpynmsl ¢ aHoByssmuent u 21,8 % AA, 57,4 % AG, 20,8 % GG B
rpynne KoHTpoisisi. PacmpesneneHue YacTOT TEHOTUIIOB IO HCCIEAYyeMOMY HOIUMOp(HU3MY B
KOHTPOJILHOM TPYIIIE U B UCCIIEAYEMOI IpyIllie COOTBETCTBYET paBHOBecHI0 Xapau — BalinOepra.

HaOmrogaercst TeHJIeHIMS K MOBBIIMIEHUIO PHCKAa AaHOBYJSATOPHOTO (akTopa Oecruionus IpH
renotune GG (OR = 1,90, Cl 0,75-4,84) npu ajiuTHBHOM MOJIeIM HACISIOBAHMS.

Hccneoosanue evinonneno npu Qurancosoii noooepoiicke Munucmepcmea HAyKu U 8blCuie2o

oopaszosanusi P® 6 pamxax cocyoapcmeennoeo 3adanus 6 cghepe nayunou oesmenvrnocmu Ne FENW-
2023-0018
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TEHETUYECKAA TETEPOTEHHOCTHh CUHIPOMA BECTA: KJIMHUYECKHA
CJIYUAU C MYTAIIUSIMHA B TEHAX NPRL3, EPM2A B SPTAN1

XamMmaueBa O.X*., Kaorimesa H.I1., Conmarosa U.A.

PI'TI «Uncmumym cenemuxu u gpuzuonoeuuy KH MHBO PK, Kazaxcman, Anmamot
*azadahamdieva@gmail.com

Cunzapom Becra, Taxke n3BeCTHBIN Kak HH(AHTHIBHBIEC CHIA3MBbl, IPECTABISIET cO00 peakoe u
TsOKENOE SMUIENTHYECKOoe 3a00s1eBaHNe, BOZHUKAIOIIEe B paHHEM JETCKOM BO3pacTe, Kak MpaBuio, B
nepBble MecsLbl KU3HU. [laTonorus xapakrepusyercs HapyLIEHUSIMU HEPBHO-TICUXUYECKOTO PA3BUTHS
U CTOWKOM SNMJIENTHYECKOM aKTHMBHOCTBIO. JTHOJIOTMS CHHJIpoMa Becra kpaliHe reTeporeHHa u
BKJIFOYAET IIUPOKUM CIIEKTP TEHETUYECKUX MYTallMid U HACJIEICTBEHHBIX COCTOSIHUM.

B nanHoili paboTe onucaH KIMHUYECKUI clydaill MATHIETHEr0 peOEHKa ¢ TUArHO30M CHHJIIPOMa
Becra, compoBoxaaroierocs aHOMaJbHBIMH H3MEHEHUSIMU Ha 3lekTposHiedanorpamme (331) u
BBIPQ)XEHHOW 3aJIEPIKKOM IICHXOMOTOPHOTO pa3BuTHs. [lepBble smmienTuyeckue MpUCTymsl B (hopme
KJIACCMYECKHUX MH(AHTUIBHBIX CIIa3MOB HAOIIOAANUCEH B Bo3pacTe 2 MecsieB. HazHaueHHas Tepanus ¢
npuMeHeHneM npenaparoB Cabpun u @unnencun Perapn nmpuBena K CHUKEHUIO YaCTOTHI MPHCTYIIOB
JI0 OJTHOTO B HEJIEJI0, OJJHAKO KIIMHUYECKOE YIIyUIlIEHUE O0IIEro COCTOSHUSL HE OTMEYaoCh.

C uenbio BBISIBICHUS T€HETUYECKOM MNpUpOAbl 3a0o0jeBaHUsl ObUIO IPOBENEHO TapreTHOE
ceKkBeHHpoBaHUe U TeHoMHOe SNP-reHoTHIIMpOBaHKE y AIlUeHTa U ero poauTeneil. B pesynbsrate B 5-
M sk30He reHa NPRL3 Obu1 BBIsSIBIICH MaTOTE€HHBIN HYKICOTHAHBINA BapuaHT ¢.481C>T B reTepo3uroTHoM
COCTOSIHUM, TPHUBOIALIMA K MPEXKICBPEMEHHOMY CTOIM-KOJOHY M, KakK CJeJICTBUE, TEepMHUHAIMU
tpancisinuu (P.Q161*). CornmacHo MexayHapoHo# 6a3e nanusix HGMD Professional, myTanuu B reHe
NPRL3 acconunpoBaHbl NPEeMMYIIECTBEHHO € SMWIENCHEN, BKItovyas (okaabHble (GOPMBI U Cllydaw,
OCJIOKHEHHBIE KOPTUKAJIBHOW TUCIIIA3UEH, TEPEAAOIINECS TI0 ayTOCOMHO-JTOMUHAHTHOMY THITY.

JlomoNHUTENbHO ObLIM  WIACHTH(GUIMPOBAaHBI JBe (€ NOVO MaTOreHHble MyTalud B
reTepo3uroTHoM cocrosiiuu: B rene EPM2A (c.88G>A) u SPTAN1 (€.6899A>T). DTu HyKJI€OTHIHBIC
3aMEHbI paHEEe HE OMHCAHBI B JIUTEPATYPE Y MALMEHTOB C AHAIIOTUYHON KIIMHUYECKOW KapTUHOM.

Takum o00pa3oM, MONyYEHHBIE PE3YNbTATHl PACIIUPSIOT CIEKTP HM3BECTHBIX TE€HETHUYECKHUX
HapylUIeHUH, acCOLUMUPOBAHHBIX C CUHApOMOM Becta, W MOryT cHocoOCTBOBaTh YIYYIICHHUIO
MOJIEKYJISIPHO-TEHETUYECKON AMAarHOCTUKH, 00jiee TOUHOMY ITPOrHO3UPOBAHUIO TeUEHUs 3a00JIeBaHus,
a TaKKe BbIOOPY NEPCOHAIN3UPOBAHHBIX MOIXO0A0B K JICUEHUIO U KOHCYJIbTUPOBAHUIO CEMEM.
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JEUCTBHUE MPOTUBOBOCIAJIUTEJABHOI'O AT EHTA
JEMETHUJ/IEHBEPBEPUHA HA IOBEJIEHUE MBIIITEN

Xanp Croa*, JlaBpunenko B.A., ®atesroBa A.B., Sposas O.1.

Hosocubupcruii cocyoapcmesennuiil ynusepcumem, Hosocubupck, Poccust
*e-mail: valentina.a.lavrinenko@gmail.com

Hemerunendepoepun (SHE-240) - METa0OIHUT OepOepuHa, TPOSIBIISIOLIIHA
IIPOTUBOBOCHAJIMTEIbHYI0 AKTUBHOCTh 3a cueT HMHruoupoBanus TLR4-curnaneHoro mytu uepes
ces3biBanme ¢ MD-2 [Zhao Yaxing et al., 2023]. Oxnako ero BiIMsHUE HA IOBEICHYSCKHE TapaMeTPhl U
TPEBOKHOCTh He M3ydeHo. Llenbro paboThl siBUnack oueHka BozaeiictBus SHE-240 Ha nBurarenbHyo
aKTUBHOCTH, MCCIIEIOBATEIILCKOE MOBEICHUE M CTPECC-PEAKTUBHOCTD JTA0OPATOPHBIX MBIIIEH B TeCTe
OTKPBITOTO MOJIS.

PaGota BhImoMHEHA Ha MOJOBO3peNbIX camiax Mmbiedl suauu CD (n=14), xotopbie ObLIH
paszaenensl Ha 2 rpynnsl. MccnenoBanue npoBefieHoO ¢ coOmoeHueM XeIbCUHKCKON JeKIapalnuu o
paboTe ¢ 3KCIepUMEHTAIBHBIMH KXUBOTHBIMU. OTBITHAs TPYIIa MOJIydaja COSTUHEHHE NMEPOPATBHO,
pacTtBopeHHOe B Karuie TBHMHA-80, B mo3e 100 mr/kr B ¢usmnonornyeckoM pactBope. KoHTpoabHOM
TpyIIIe BBOJIWINA SKBUBAICHTHBINA 00beM (PH3HOIOTHYECKOTO pacTBopa ¢ TBUHOM -80. CTaTuCTHUECKUIA
aHAJU3 BBIIOJHEH C HCIOJb30BAHMEM IApHOTO HE3aBUCHUMOIO [-TecTa M OAHO(DAKTOPHOrO
aucnepcronHoro ananmuza (ANOVA).

OreHka pe3ybTaToB IPOBEIEHHOIO UCCIIEA0BAaHM TIOKa3ajga OTCYTCTBUE 3HAYMMbIX W3MEHEHUH
B JIBUTATEILHOM aKTUBHOCTHU: BBEJICHHE H3y4aeMOT0 areHTa MbIIIaM HE 0Ka3aJi0 JJOCTOBEPHOTO BIIUSHUS
Ha JUIUTEJILHOCTH JIOKOMOITH 110 niepudepun apensl: 121.25 £20.65 cex (SHE-240) mo cpaBHEHHIO C
KOHTPOJIbHOM rpymmoit 126.64 +10.23 cek (p=0.81). J{nuTenbHOCTH JIOKOMOIIHH B IICHTPE apeHbI TAKIKE
HE U3MeHMUIach: 5.46 £4.77 cex mo cpaBHeHHIO ¢ KoHTposeM 0.75 £0.60 cex (p=0.31).

BEIsBIIEHO HECKOJBKO TEHJCHIMH B CTPECC-PEAKIMAX: YMEHBIICHHE BPEMEHHM TpyMHUHTa
npousonuio B rpynmne SHE-240 (4.33 +4.19 cek) o cpaBHEHUIO ¢ KOHTPOJIbHOU rpymmoi (15.93 £5.23
cek; p=0.12). Taxke moka3aHa TEHJCHIIMS K YMCHBIICHUIO [UTMTEIbHOCTH BEPTHKAIBHBIX cTOCK (1.58
+0.75 cek 1o cpaBHeHuIO ¢ KoHTpoaeM 8.04 +3.28 cek; p=0.10).

He n3menunuce Bpemst 3amupanuii (43.04 +18.41 cek no cpaBHeHHto ¢ KoHTposieM 24.43 +11.30
cek, p=0.39), a Take ypoBeHb BEr€TaTUBHOW aKTUBHOCTHU, OIEHWBAEMOM MO YHCIY KaJIOBBIX TOUEK
(0.33 +0.21 o cpaBHEeHHUIO ¢ KOHTpONBHO# rpymmoii 0.14 £0.14, p=0.46).

Takum o6pazom, uzyuennsiii areHT SHE-240 He oka3biBaeT CTATUCTUIECCKH 3HAYMMOTO BIIHSTHHS
Ha JBUTATEJIbHYI0 AaKTUBHOCTh, TPEBOXKHOCTb HIIM CTPECC-PEAKTUBHOCTh, YTO YKa3blBa€T Ha €ro
6esonacHocth B oTHomeHuH I[HC. CHukeHue BpeMEeHM TpyMUHIa M BEPTHUKaIbHOW aKTUBHOCTH
(cTOMKHM) MOMKET KOCBEHHO OTpa)kaTh YMEPEHHOE BIUSHHE Ha CTPECCOBBIE pEaKIMU, Tpedyroliee
JOTIOTHUTEIBHBIX UCCIICIOBAHUN.

OTcyTcTBHE M3MEHEHMH B MOBEIEHUM corjacyercs ¢ u3buparenbHbiM JeiictBuemM SHE-240 Ha
nepudeprueckoe Bocnanenue (uepes MD-2/TLR4) 6e3 npsiMmoro Bo3elicTBHS Ha HEHPOBOCTIAICHHE.

[IpoBeneHHOe wWccieOBaHUE TOKa3alo, 4To nemerwineHOepoepra (SHE-240) He mposiBisieT
3HAYMMbIX AHKCHOT€HHBIX WJIM CeJaTUBHBIX 3(p(}eKkToB B TecTe OTKphIToro mnois. CoderaHue
MIPOTHBOBOCIIAJIUTEIPHON aKTUBHOCTH W HEHTPATLHOTO TOBEACHYECKOTO MPOGWIS TOAIEPKUBACT
nepcnekTuBHOCTH SHE-240 kak 6e301macHOro TeparneBTH4eckoro areHra.
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OINIPEJAEJIEHME YPOBHA JHK ®PAI'MEHTAIIUU CIIEPMATO301/10B ITPHU
BECIUVIOANU Y MYKUYUH B PA3HBIX BO3PACTHBIX I'PYIIIIAX

Xacen A.M.2* Beraitnaposa A.B.2 Hypmanos M.M.2 Kamumaram6eros A.M.!

YKaszaxcxuii nayuonansuuiii ynusepcumem umenu anv-Dapabu, Anmamol, Pecnybnuxa
Kazaxcman
2TOO «New Generation Clinicy, . Ammamui, Pecnyénuxa Kazaxcman
*e-mail: hasenaruzhan@gmail.com

O®parmenranus JIHK cnepmarozounoB (DFl) B mociaeanuwe roapl mpu3HaHAa BaXKHBIM
OHOMapKepoM MYKCKOW (EepTUIBHOCTH. YCTAaHOBJIEHO, YTO C YBEJIMYEHUEM BO3pacTa y MYKUYUH
OTMEYAETCsl HapyIIEHUE CTAOUIBHOCTh TEHETUYECKOTO MaTepuaia CliepMaTo30HM10B, OJIHAKO CTETICHb
3TOW 3aBUCHUMOCTH TpeOyeT yTOuHeHHs. BbisBieHHE AOCTOBEpHOI CBsizu Mexay Bo3pactom u DFI
UMeeT KIMHUYECKOE 3HAYCHHE MPH IUIAHWPOBAHHHM OEPEMEHHOCTH, OCOOCHHO B IMapax C MYKCKHM
(hakTOopOoM OecrToaHs.

Becrutonue siBisiercst T100aNbHON METUKO-CONMAIBHOM MPOOIEMOiA, 3aTparuBarOIIei MUJIITHOHBI
nap no Bcemy mupy. CornmacHo nanHeIM BceemupHoii opranusanuu 3apaBooxpanenus (BO3), okomno
17,5% B3poCIIOro HaceJIeHHsS CTAIKUBAIOTCA C OCCIUIONUWEM B TEYCHHE >KM3HH, YTO SKBUBAICHTHO
KOKJIOMYy HIECTOMY 4eJOBEeKy. JTa mpobiieMa akTyalbHa JJIs BCEX CTpPaH, HE3aBHCUMO OT YPOBHS
JI0X0Za W Pa3BUTHs CHCTEMBI 3/paBooxpaHeHus, Bkaroudas Kazaxcran. 1lo mammeiM Kazaxcranckoit
acconuanuu penpoayktuBHod menuuuuel (KAPM), wacrota Oecrionus B Ka3axXxCTaHCKUX Mapax
Bapbupyercs oT 12% mo 16%. To ecTs (akTHUECKH Kaxas IIecTas napa CTaJIKuBaeTcs ¢ mpodieMaMu
(hepTHIILHOCTH.

ens paboTel - onpenenuth ypoBeHb ¢parmentannu JJHK cnepmaTo3onmoB B 3aBUCUMOCTH OT
BO3pacTa MYXYHMH M OLEHHUTb CTAaTUCTHYECKYI0 3HAUYMMOCTb BBISIBICHHBIX pa3Iu4Mid MEXKIY
BO3PACTHBIMU TPYIIIaMHU.

B uccnenoBanue OblmM BKIIOYEHBbI AaHHble 420 My’>KUMH, KOTOpble OBUIM pacIpelesieHbl Ha
BOCEMb BO3pACTHBIX TPyNN B AuamnazoHe oT 22 o 63 ner ¢ maroMm 5 yer. [ Kaxaol Tpymnmsl
paccUMTHIBAIUCH cpelHue 3HaueHHs uHaekca pparmentanuu JJHK cnepmaTo30m10B B MporieHTax U UX
CTaHJIapTHbIE OTKJIOHEHUS. [l onipeieNieHus CBA3H MEX 1y ITOKa3aTeIsIMU Bo3pacTa v 3HaueHusimu DF |
BbIUUCIISIIN K03 durmenT koppenauuu [Tupcona (r) u p-3HaueHue JUIsl OLEHKU JOCTOBEPHOCTH CBSI3H
MEX/1y 3TUMHU [TapaMeTpamHu.

B Bo3pactHoil rpymie oT 22 g0 26 net (N=7) BKIIOUUTENBHO cpenHee 3HaueHue uHaekca DFI
cocraBuino 21,7+3,8%; or 27 go 31 ner (N=68) — 22,0+5,6%; or 32 go 36 mer (N=128) —
22,9+5,6 %; ot 37 no 41 ner (n=119) — 24,0+ 4,7 %; ot 42 no 46 ner (n=56) — 25,8 £5,2 %; ot 47
1o 51 ner (n=21) — 28,5 + 3,0 % u B nuamazone 52-56 ger (N=12) — 28,5+ 4,2 %.

PesynpTaThl HMcciaenoBaHus MOKa3bIBalOT Ha OINPEAEICHHYIO 3aBHCHUMOCTH CPEIHUX 3HAUYE€HUUN
napamerpa DFI ot Bo3pacta myxunn. Pacu€r xoppensunu BbISIBUI HATHYHUE CUIILHON TOJIOKUTEIBHON
CBSI3U MEX/1y BO3PAacTOM MYXUUH U HHJeKcoM ¢pparmenTtanuu JJHK cnepmaTtozonnos, 4ro cocraBuia r
= 0,92. YpoBens craructnyeckord 3HauMMOCTH cocTaBua P = 0,002, 4yTo yka3bIBaeT Ha BBICOKYIO
JIOCTOBEPHOCTh TIOJIyYSHHBIX JaHHBIX. Psig wmccnenoBanuii, BKirouas padory lvanov et al. (2021),
MOATBEPHKIAI0T HAIWYHE IOJOKUTEIbHON KOPPENSLUU MEXIY BO3PACTOM MYKUYUH U YPOBHEM
¢parmenranuu JHK ciepmaro3onios.

[lonydyeHHble  pe3ynbTaThl  JEMOHCTPUPYIOT  KOPPENSLMOHHYIO  3aBHCHUMOCTh  HMHJEKCa
¢parmentanuu JIHK crnepmaro3ouioB oT yBenuueHus Bo3pacta My>kuuH. CrenoBarenbHO, (hakTop
BO3pacTa MY)KUMHBI SIBJISIETCS OAHMM M3 OCHOBHBIX MapaMeTpOB JUIsi OObEKTHUBHOM IHMArHOCTUKU U
OLIEHKH €r0 penpoAyKTHBHOI'O MOTEHIIMAJIA MPU IUIAHUPOBAHUM BCIIOMOTATENbHBIX PENPOAYKTUBHBIX
TEXHOJIOTUH.
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_ M3YYEHHUE OTIAJEHHBIX KJIETOYHBIX 1 MOJEKYJIAPHBIX D®PEKTOB
JEUCTBUA OJHOKPATHOU U MHOI'OKPATHOU KOMIIBIOTEPHOU TOMOI'PA®UN
B ME3EHXHUMAJIBHBIX CTBOJIOBBIX KJIETKAX

Yuracosa A.K.1?*, Ocunos A.A.%, UrnatoB M.A.}2, ®enoros 10.A .12, Bopoosesa H.10.12,
Ocuros A.H.12

YDeoepanvuviii uccneoosamensvcxuii yenmp xumuueckoii pusuxu um. H.H. Cemenoea PAH,
Mockea, Poccus
2Dedepanvibiii meOuyunckuil buogusuueckuii yenmp umenu A.M. Bypnazana ®MEA Poccuu,
Mockea, Poccus
3Dedepanvroe 2ocydapcmesennoe 6100icemuoe yupesicoenue Hayku Mucmumym 6uoxumuieckon
Quszuxu um. H.M. Omanysns PAH, Mockea, Poccus
*e-mail: Annagrekhoval@gmail.com

OnHoii u3 HanboJee 3HAYMMBbIX IPUYMH T'€HETHUECKOW HECTAOMIIbHOCTH JKUBBIX KIJIETOK SIBJISIETCS
HAKOIUICHHE TEHETUYECKHX HapyIICHWH, BO3HUKAIOMMX MpH HEed(D(HEKTHBHOW HIM HEKOPPEKTHON
penapauun noBpexzaeHudt JIHK. BoszgelicTBue HOHM3MPYIOLIETO HW3IY4YEHUS HA JKHUBbIE KIIETKH
IIPUBOJUT K 00pa30BaHUIO 1IEJIOT0 CIIEKTpa pazHooOpa3HbIx noBpexaeHuil JJHK, Bkitovast 1ByHUTEBbBIE
U OJTHOHUTEBBIE Pa3pbIBbI, MOBPEXKIECHUS a30TUCTBIX OCHOBAaHUM U caxapo-¢pocdarHoro ocrosa. [Ipu
stom nByHuteBble pa3pbiBel (JP) JAHK cocTtaBisitor OTHOCHTENBHO HEOOJBIIYI0 YacTh ATHX
MOBPEXJICHUM, HO UMEHHO OHHU ONPEACISAI0T AaJbHEHIy0 cyAbOy KJIETKH, ITOCKOJIbKY B ClIydae UX
HEKOPPEKTHON MM HEed(P(PEKTUBHON pernaparudil MOTYT MPHBE3TH K CEPhE3HBIM IIUTOTEHETHYECKHM
HapylleHUsIM MM rudenu kinerok. Mcnomp3oBaHue kommbioTepHoil Tomorpaduu (KT) Bei3Baio
OTIaCeHHMS 110 TOBOY BOZHUKHOBEHHSI BO3MOKHBIX HETaTHBHBIX ()(PEKTOB y MalMEeHTOB, MOIBEPTIINXCS
BO3/ICWCTBUIO HMOHM3MPYIOLIET0 H3IY4YeHUs IMpH AMArHOCTMYECKUX Mpoueaypax. Takum oOpazom,
LeNbl0 pabOThl ObUIO M3y4YEHHE OTAAJCHHBIX KIETOYHBIX U MOJEKYJISIPHBIX 3(PPEeKToB IeicTBUS
OJTHOKPAaTHON M MHOTOKpAaTHOH (10 5) KOMIBIOTEPHON TOMOTpaguu B ME3EHXUMAIbHBIX CTBOJOBBIX
KjIeTkax denoBeka. C MOMOUIbI0O HMMYHOLMTOXMMHUYECKONO METOAA M aHalu3a CTapeHue-
accONMUPOBaHHON P-ranakto3uaasbl (SA-B-gal) ObUT0 MPOBEICHO CPaBHUTEIBHOE HCCICIOBAHHE KaK
paHHUX (10 24 4), Tak U oTHaleHHBIX (10 10 maccaxeit) 3¢ (deKkToB Bo3AecTBYS OAHOKpaTHOM (1242
MI'p) u narukpatHoii (60+9 mI'p) KoMIbIOTEpHON TOMOrpaduu B KyJIbTUBUPYEMBIX ME3EHXUMAIbHBIX
ctBosioBbIX KieTok (MCK) xupa denmoBeka. Jjist 00iydeHUs] KJIETOK MCIOIB30BAIA KOMITBIOTEPHBIN
tomorpap TOSHIBA AQUILION 64 (Anonus). beuto mnoka3aHo, OTCYTCTBHE KaKHX-THOO
CTATUCTUYECKU 3HAYMMBIX W3MEHEHUW HCCIEAOBAHHBIX IMOKa3aTenel (KoimmdecTBO (POKYCOB OENKOB
penapauuu YH2AX, 53BP1 u pATM) cBsa3aHHbIX ¢ 001y4eHHeM B ManbIx Jo3ax. Ha 10-M kieTouHom
naccaxe (13-15 nmaccaxxu ¢ MomenTa noixydenust KyapTyp MCK) B moToMKax Kak KOHTPOJIBHBIX, TaK U
00JIy4eHHBIX KJIETOK HaOIIOJaUCh HApYIIEHUs, 00yCIIOBIEHHBIE PEIUIMKATUBHBIM CTAPEHUEM, HO He
00JIydeHHEeM B MaJTbIX J103aX. B 4acTHOCTH, IO CpaBHEHHIO C HEOOTyYeHHBIM KOHTpOJIEM 3-5 maccaxei,
OTMEYaIOoCh CTaTUCTHUYECKH 3HauUuMbIe (p<0.05) u3MeHeHus cleAyIoMX mokaszarteneil: 1) ypenuuenue
konmuyectBa GokycoB YH2AX u 53BP1 ~ B 1,7-2,2 pa3a, COOTBETCTBEHHO); 2) YBEJIWYEHUE JIOJIH
ayroarmueckux (LC-3II mo3utuBHBIX KieTok) ~ B 1,9-2,1 pasa; 3) CcHWKeHHE JOJIH
nponudepupyrommx Ki-67 mo3utuBHbIX KieTok ~ 1,6-2,0 pasa; 4) yBeauueHue 04 B-raiakro3uaasa
MO3UTHUBHBIX KIeTOK ~ B 2,0-2,5 pa3za. B menoMm pe3ynpTaTbl HpPOBEIEHHOIO KOMIUIEKCHOTO
WCCIICIOBAHMSI HE BBIIBIIIA KaKMX-JIMOO CTATUCTHYECKH 3HAYMMBIX HETATHBHBIX d(h(HEKTOB 00IydeHUs
Bo Bpems KT B go3ax g0 60+9 mMI'p B moromkax obmyuennsix MCK. Habironaembie B nccie0BaHuN
CTaTUCTUYECKHU 3HaYMMBbIe 3P PeKThl ObUIN aCCOLMHUPOBAHBI C PEIUIMKATUBHBIM KJIETOYHBIM CTApEHUEM,

a He ¢ 00my4yeHneM B MajbIx Jo3ax. MccnenoBanus BeinoaHeHsl npu nojuepxxkke PH® (mpoext Ne 23-
14-00078).
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BJIMSTHUE 'EHA CNTN6 HA MUEJIMHU3ALIUIO BEJIOT'O U CEPOI'O
BEHIECTBA I'OJIOBHOI'O MO3I'A' Y CAMIIOB 1 CAMOK MBIIIEH IO
PE3YJIbTATAM HEMHBA3ZUBHOU BU3YAJIM3ALIUN

[agpuna M.M.*, Panzaepa A.11.}, Akynos A.E.?, Typ JI.A.2, Tromenuepa S1.A.L,
Xomanosuy M.1O.!

'Hayuonanvnwiii Uccnedosamenvcruii Tomexuii Iocyoapcmeennuiil yuugepcumen,
Tomck, Poccus
2Uncmumym Lumonoauu u Ienemuxu CO PAH, Hoéocubupck, Poccus
*e-mail: shadrina@mail.tsu.ru

Contactin 6 (CNTN6) — 510 6etoK U3 ceMelcTBa KOHTAKTHHOB, KOTOPBIH UIPAeT BaXKHYIO POJIb
B HEHpPOpa3BUTHUH, BKJIOYAs (POpMHpPOBAHUE HEWPOHHBIX CETEH, NEHAPUTHBIA U aKCOHAJIBHBIA POCT U
onurojeHapountorenes. McecnenoBanus Ha Moaax nokasainu, uto mytauuu B reHe CNTN6 cBsizanbl ¢
pa3BUTHEM HEBPOJOTHYECKUX U IICUXUATPUUECKUX 3a00JI€BaHUM, TAKMX KaK YMCTBEHHAsl OTCTAJIOCTb U
paccTpoiicTBa ayTUCTUYECKOTO CHEKTPA. OJJHAKO PETMOHAIILHBIE U MOJIOBBIE PA3IUYUS MUETUHU3AIUN
Mo3ra u3yuyeHbl ciaabo. B naHHOM mHccieoBaHMM Mbl OLEHWJIM MHUEIMHU3ALMIO MO3Ta y MBILIEH C
nenenueit rera CNTNG6 o cpaBHeHHI0 ¢ 6a30B0# uHuel Mbiteii C57BI ¢ mpumeHeHneM yHUKATBHOTO
koinuectBeHHOro MPT merona - ObICTpOro KapTUpOBaHUS MAKPOMOJIEKYJISIPHOM MPOTOHHON (hpakuuu
(MII®), ocHOBaHHOTO Ha SIBJICHUU NIEPEHOCAa HAMAarHUYEHHOCTHU U TIOKA3aBIIETO BHICOKYIO KOPPEISIIIO
C COZIepKaHUEM MHEJIMHA B MO3Te€.

HccrenoBanye MpoBeaeHO Ha MbIIIAxX JABYX JIMHUHN B Bo3pacte 8 Henenb: C57Bl (n=6 & u 5 Q), u
MBIIIax ¢ genenueii rena kontaktuaa-6 (=10 & u 10 Q), mony4ennsix Ha ocuose muauu C57Bl. MPT-
CKaHWPOBaHUE MPOBEJICHO Ha MAaTHUTHO-pe30HaHcHOM Tomorpade Bruker 11,7 T o npotokony MITD,
BKJIIOYAIOLIEM MT-B3BenieHHY1O, T1-3BemIeHHYIO | PD-B3BelICHHYI0O ~ WMITYJIbCHBIE
IIOCJIEI0BATENBbHOCTH. Ha pEeKOHCTpyHMpPOBaHHBIX TPEXMEPHBIX KapTax u3mepsuin napamerp MIID B
CTPYKTYpax Oesoro u ceporo BELIeCTBA: MO30JUCTOE TENI0, KOpa OOJbIINX MOIyIIApUd, Kay10yTaMeH,
nepesHss KOMHUCCYpa, TUIIIOKaMIl, BHYTPEHHSs Kallcylsa, TajJlaMyC U JAPEBOBUIHOE TEJIO MO3KEUKa.
Pa3nuuusi aHaNM3UPOBAIM C TOMOIIBIO AMCIIEPCHOHHOIO aHalk3a ¢ mocieayroommm post-hoc ms
MIPOSICHEHUS PA3ITHUNI MEXTy TPYIIIaMU.

OOHapyKeHO, YTO B CpeliHEM y caMloB Noka3aHus MII® y >KUBOTHBIX KOHTPOJBHOM TPYIIIbI
BBIIIIE, YEM Y KUBOTHBIX ¢ aeneruei Ha 2,14% (p <0,0001), mpu 3TOM y caMIIOB Pa3Iu4ust COCTABIISIOT
3.74% (p <0,0001), a y camok 0,82% u He SIBISIOTCS 3HAYUMBIMU. Y CaMIIOB HAOIIOaeTCs MEHBIINUN
YPOBEHb MHEIMHU3ALMU 110 CPABHEHUIO C KUBOTHBIMU KOHTPOJBHOW TPYIIIbI, HAanOOJEe BBIPAKEHO
CHIDKEHHE B Kope Oomnbimx nonymrapuii (6,31%, p<0,0001), Bayrpensneit kancyne (4,38%, p<0,0001) u
Mo3zoiuctom Tene (3,07%, p<0,001). B crpykTypax ceporo BemecTBa (THIIIOKAMIT M TTOJIOCATOE TENO)
3HAYMMBIX pa3In4YMii He BBIsIBICHO. IHTEpecHO, 4TO B IPEBOBUAHOM Telie Mo3keuka y camiioB CNTNG
" nponcxoauT MOBBIIIEHNE YPOBHS MUENTHHI3AIMH Ha 3,74% (p<0,0001) 10 CPpaBHEHUIO C KOHTPOJIEM.

VY caMOK pa3iauuus ropaszo MeHee BhIpaKeHbl, B YaCTHOCTH, 3HAUMMOE CHIDKCHHE MUETUHU3AINN

00HapyXeHO TOJBKO BO BHyTpeHHel kamcyne (1,98%, p<0,05), B ocTalbHBIX CTPYKTypax MOKa3aHO

HeOouIbII0e (CTATUCTUYECKH HE 3HAYMMOE) 3HAaUUMOE YBEJINYCHNE MUESIIMHU3AINH, a B OEJIOM BEIlleCTBE
MO3eUKa OHO CTAHOBUTCS 3HAYUMBIM 1 coctaBisieT 1,65% (p<0,05).

[TonmyuyenHnble naHHBIE TOKa3bBalOT 3HaumMyto poib CNTN6 B perymsinuy MueTMHH3AIAN
TOJIOBHOTO MO3ra M J€MOHCTPUPYIOT BBIPaKEHHBIE IMOJIOBBIE PA3NUYMA MPH JENEIUU 3TOro reHa. Y
cammios Mpimeir CNTNG” HaGmroaeTcs 3HAUMTENBHOE CHIDKEHNE MUEINHA B KITFOUEBEIX CTPYKTYPax
0€eJI0T0 1 Ceporo BEIIecTBa, TAKUX KaK Kopa OOJbIINX MOTYIIApHi, BHYTPEHHSS Karcysia i MO30JIHCTOE
T€JO, TOr/Ia KaK y CaMOK M3MEHEHMs MeHee BbIpakeHbl. Vcmonb3oBanue metona Obictporo MITD-
KapTUPOBAHUS MO3BOJIMIIO HEMHBA3UBHO U KOJIMuecTBeHHO OIleHUTh BiustHue CNTN6 Ha perrnoHanbHbIe
0COOCHHOCTH U TIOJIOBBIE PA3IUYUS MUEIUHU3ZAIMNA MO3Ta. DTU PE3ybTaThl OTKPHIBAIOT MEPCIEKTUBbI
nanpHemux uccnenoBanuii ponu CNTN6 B Helipopa3BUTHH U TATOJIOTHIX MO3Ta.
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MPOTOKOJI UCCJAEJOBAHUS TUIIA «CTYUYAR-KOHTPOIb» TAIIMEHTOB C
OCTPBIMU NEPEBPOBACKYJISAPHBIMHU 3ABOJIEBAHUSAMMU C HEJBIO
NIAEHTUOUKALIMU U BAIMJAIIUU BUOMAPKEPOB IIOATUIIOB UHCVYJIBTA,
INPOI'PECCUPOBAHUSA N UX TATOPU3ZNOJOI'MYECKUX MEXAHU3MOB

HlasixmetoBa E. B.*, Cepéruna A. A., Mypatbekona I1I. C., beiicembaeBa M. b., Kagsiposa 1.
A., I'puronamBmin M. A., barrakosa I1I. b.
HAO «Kapazcanounckuii meouyurckuil yuugepcumemy, kageopa nespoiocuu, NCUXUampuu u
peadbunumonoeuu, 2. Kapaeanoa, Pecnyboauxa Kazaxcman
*e-mail: Koryaka@gmu.kz

Beeoernue. Octpoe HapymieHrne Mo3roBoro kpooodparnienuss (OHMK) — cocrosinue, Tpedyroriee
HE3aMEUIUTEIBHOTO OKa3aHUs MEIUIMHCKOM IMOMOIIM, BKJIIOYaroliee B ce0s HIIEMHYECKUH WU
reMOPpParuvyeCKuii MHCYJIbT W SIBJSIONICECS TPEThEed NMPUYMHON CMEPTHOCTHM U BEIylIEH MPUYHMHOMN
MHBAJUJIHOCTH BO BceM mupe. HecMoTps Ha HenpepblBHOE M3YUYEHHE U IOSIBJICHHE HOBBIX METOJIOB
JTUArHOCTHKU M TEpanuud WHCYIbTa, 3(Q(HEKTUBHOCTh MX OCTAETCS HAa HU3KOM YpPOBHE BCIIEICTBUE
HEXBAaTKA BPEMEHHM Ha BEpU(UKAIUIO TUArHO3a, TaK KaK KIMHUYECKash KapTHHA HE BCET/Ia TOYHO
OTpaXaeT HAJIMYME WM OTCYTCTBUE OCTPOH MO3roBOM KaTacTpo(bl, a TaKKe MaTOr€HETUYECKUE
0COOCHHOCTH UHCYINbTa. B HacTosimuii MomeHT Bepudukanus OHMK ocHoBaHa nHIlb Ha KITMHHYECKOM
KapTuHe. JIONOJHUTENbHBIM CPEICTBOM JUArHOCTHKU SIBJISETCS IMPOBEACHHUE KOMIIBIOTEPHOMN
tomorpaduu (KT) mnm marautHo-pezoHaHcHOM Tomorpadguu (MPT). OnHako mepBble HpHU3HAKU
WIIEMUH TOJIOBHOTO MO3Ta MOTYT OBITh BU3yanu3upoBansl 1o qaHabM KT s gepes 3-6 gyacos mocie
nebroTa cuMnToMatuk U B 20% ciiydaeB pe3ysibTaT OKa3bIBACTCA JIOKHOOTPUILIATEIbHBIM. B cBsi3U ¢
BbIIIIEYKa3aHHbIM, pobiema 3kcTpeHHoi nuarHoctukn OHMK siBnsieTcst oiHOM U3 caMbIX BaXKHBIX Ha
JaHHBIA MOMEHT, 4TO MPEACTABISAET COOOM 3HAYUTENBHBIN BBI30B JIsl CUCTEMBI 3/[pAaBOOXPAHEHUSI.

Mamepuan u memoowvl uccnedoséanus. Hamu Obl1 pa3paboTaH MPOTOKOJ MCCIEAOBAHUS
«M3yuenune 3(pPeKTUBHOCTH UCIOJIB30BaHUSI OMOMAapKEpOB CHIBOPOTKHU KPOBH M TpPaHCKPAHHUAIbHOU
nomnmiaeporpaduu B paHHEH TUAarHOCTHKE OCTPBIX LIepeOpoBacKyIIpHbIX 3a00seBaHui». [IpoTokomn Ob11
paccmotper u  onobpeH Komuretom mno Omostnke HAO «KaparanauHckuii MeTUIIMHCKUN
yHuBepcure» (Bbimucka Nell ot 10.10.2023). Ot Bcex y4yacTHHUKOB HCCIIE€OBaHMS OyAET MOIy4EeHO
N100pOBOIbHOE MH(DOPMUPOBAHHOE COTIacue 00 y4acTHH, 0JOOPEHHOE AITUYECKOH KOMUCCHEH.

Pezynomamer u obcysxcoenue. Jlannoe urccienoBaHue MPeCTaBIsIeT cOO0N MCCIeI0OBaHUE THUIIA
ciyyail-koutposib 150 manmentoB ¢ OHMK u 50 3m0poBeix cyObekToB. Ilopsinok mnpoBeneHus
WCCIIEIOBAHMSI: KPOBb BO BPEMsI BEHEITYHKIIMH Y MAIIIEHTOB C OCHOBHOM TPyl B 00beme 10 Mt Oy et
coOpaHa B crieuan3upoBaHHbIN KOHTeWHep ¢ aHTukoaryasHTHoM K23/ITA. TlonyueHHast KpoBb, He
no3aHee 15 mMuHYT mocie 3abopa, Oyner mpoleHTpudyrupoBaHa NpU KOMHATHOW TemIepaType B
tedenue 15 munyt npu 3000 o6/mMunH (1600 g) mig oTaeneHus] KICTOYHOTO MaTepuaya. AJMKBOTHI
CyNepHaTaHTa TUIa3Mbl OYIyT 3aMOPOKEHBI U coxpaHeHbl IpH - 80°C 10 mpoBeneHus aHanmm3a. Takxke
Oyzner mpoBeneH peTpocnekTHBHbIN aHanu3 aaHHbIX KT w/mnun MPT, a Taxke pyTHMHHBIX aHAIU30B
KpOBH W3 WCTOpUW OOJIe3HEH Yy TMAalNMeHTOB, TMOCTymarommx ueped 3-4,5 wyaca (B ciydae
remopparudeckoro nacysbra u TUA — 12 yacoB) ¢ MOMEHTA BOSHUKHOBEHUS KIIMHUYECKHUX MTPOSBICHUI
OHMK. ITanneHnTaM npu NOCTYIJIEHUH B CTAI[MOHAP OJHOKPATHO OyAET MpOoBEACHA TPaHCKpaHUAIbHAS
nonmuieporpadus crnenuanuctoM. CleayonM 3TarnoM UccieioBaHus OyJIeT U3ydeHue Moka3aTene
MeTa0OJIUTOB CBIBOPOTKH KPOBHU MTPU paHHEN JHATHOCTHKE OCTPBIX LIEpeOpOBACKYISPHBIX 3a00JI€BaHUI.
[IpoBenenue uccieqoBaHusl METa0OINYECKUX OMOMApPKEPOB (OTHOCAIIUXCA K IKCAHTOTOKCUYHOCTH,
OKHCIIUTEIBHOMY CTpECCy, aKTUBAIlMM OCH TpUNTO(haH — KHHYPEHUH M HeiipoBocnalieHuo) yepes 3 -
4,5 vaca u 4epe3 12 4YacoB ¢ MOMEHTa BO3HUKHOBEHMS KIMHMYECKHX MPOSBICHUA OCTPBIX
1epeOpoBacKyIsIpHBIX 3a00eBannii MeToioM BOXKX.

Byner nposeneno Boiaencaue TotanbHoi PHK ¢ momomisto Habopa PHK MagMAX ™ mirVana
™96 peak. Thermo Fisher Scientific, Macrep-mukec TagMan™ Fast Advanced, 1x50 mi., 5000 peaxk.
(4444558) Thermo Fisher Scientific, Habopa miRNA TagMan™ Advanced, 250 peak. (A25576)
Thermo Fisher Scientific. 3Mepenne KOHLEHTpAMM U YUCTOTHI mosydeHHOH ToTanbHoi PHK Ha
cnekTpodoToMeTpe.
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RUMEX TIANSCHANICUS LOSINSK TAMBIPBIHAH AJIBIHFAH AHTPAXWHOH-
OJIABOHOUATHI KEHHEHHIH I'ACTPOITPOTEKTOPJIBIK BEJICEHALJIIT'T

loxaun A.K.l'z*, Kynpuna H.0.12, Eprosona I[.M.l*z, Awmanrensauaosa M.E. 12
Kynmanos T.E.?

Lon-®dapabu amvindasv Kazax ¥nmmuix Yuusepcumemi, Anmamor k., Kazaxcman
2KP F)KEM FK Ienemuxa sicane pusuono2us uncmumymi,
Anmamer K., Kazaxcman
e-mail: aksholpan.shokan@gmail.com

["acTpuT meH ac KOPBITY KYHECiHiH OY3bUIBICTApHI JKbUI CaiibiH oyieM OoifbIHIIA 4 MUIJUTMOHFA
KYBIK aJaMfa ocep €Till, JEHCAyJbIK CaKTay IIbIFbIHIAPbl MEH OHIMALIIK JKOFalTy apKbUIbl eneyi
HKOHOMHUKAJIBIK KYKTeMere dKeie . by sxarnaitnap TriMai opi Kayinci3z eMIiK Kypajiaapasl i31ecTipyai
©3eKT1 MaceJie eTin oTbIp. OchlFaH OailIaHbICThL, 3epTTEYAIH MaKcaThl — e AnaTtaysl ayMarblH/a ©CETIH
Rumex tianschanicus Losinsk skabaiibl ©ciMIIriHIH TaMbIpJIapbiHAH aJIbIHFAH ChIFBIHABIHBIH XHMHSIIBIK
KYpaMbIH 5KOHE TaCTPUTKE Kapchl OEICEHAUTITIH 3epTTey OOJIIbI.

OUTOXUMUSIIBIK TaJay KOFaphl THIMALTIKIIEH CYHBIKTHIKTBI Xxpomarorpadus (KTCX) oxicin
KOJIJIaHy apKbUIbl KYPri3iiin, aHTpaxuHoH-¢naBoHoUATH KemeHHIH (ADK) Heriri KOMIOHEHTTEpi:
¢buctmon, xpuzohaHoi, SMOJNH, U30PaMHETHUH, KBEPLUETHH JKOHE MHUPHIICTHH AHBIKTAJIBIN, OOIiHII
anbiabl. Kannsl dnaBoHouarap memnmepi — 6,95%, antpaxunongap — 1,77%, unik 3arrap — 13,39%
KYpaJbl.

["acTponpoTeKTOPIIBIK OCICEHALTIKTI Oaraay YIIiH ereyKyipbIKTapaa HHaoMeTauH (25 Mr/kr)
€HTi3y apKbUIbl TYBIHJIAFaH aCKa3aH jkKapachl YATici KONIaHbUIAbl. AHTpaxuHOH-(aBoHOUATH (ADK)
kemeH 100 Mr/kr menmepiHae MPOPUIAKTUKAIIBIK KOHE eMIIK PeKUMIE €HTI3UIAl. [ MCTOMOTUsITBIK
Tanjay HOTHXKeciHAe OaKbliay TOOBIHIAAFBI )KaHyapapAa alKbIH KaObIHY oHE IECTPYKTUBTI e3repicTep
(kaHMEH TONy, HWHQWIbTpalMs, SNUTEIUIAIH TepeH akaynapel) Oaikanasl. A®K eHrisiiren
TOXKIpUOETIK ToNTapa kapa AeeKTUIepiHIH TOJBIK >KOHE >KapThUIall AMUTENU3aLUACH, MUHUMAJJIbI
JIECTPYKTUBTI ©3repicTep, SMUTENNH/IIH TaTOIOTHSIIBIK KaiiTa KYPhUTYBIHBIH 00JIMaYhI )KOHE IIBIPBITITHI
Ka0aTThIH KaJbIITHl MOP(OIOTUACHIHBIH KAJMbIHA KETyl TIPKE/.

Ocebunaiiia, anpiHFaH HOTIOKeNep Rumex tianschanicus L. kypaMbIHAarbl aHTpaxHMHOH-
(1aBOHOMATHI KEIIEHHIH TacTPONPOTEKTOPIbIK OeNCeHIUTIrH aanenaeiai. byn ocep acka3aHHBIH
IIBIPBIIITHl KaOBIFBIHBIH PEreHEPALUICHIH BIHTAJIAHIBIPY, MPOCTArTaHINHIEP OMOCHHTE31H KYIICUTY
KOHE TOCKAybUIIBIK (YHKIMSHBI KajllblHA KeNTipy apkbuibl »ky3ere acaapl. ADK kemeni
racTpoNpOTEKTOPIIBIK OEJICeHALTIrT 6ap ©ciMJIIK Heri3iHAeri mpenaparrap J3ipjeyre MnepcrneKTHBaIbI
OuoIorusIIbIK OeceH Il cyOcTaHIIMs PEeTiHAE KapacThIpbLIabl.

3epTTey )KYMBICH MaKCaTThl KapKbIJIaHIbIpY Oaraapiiamacsl ascelna xxypriziiai. BR 24993004
«DU3NONOTHSIIBIK JKOHE TEHETHUKAJBbIK TOCUIAepAl MaljganaHa OTBIPBIN, aybUl IIapyallbUIbIFbI
KaHyapJIapbIHbIH OHIMIUIITIH apTTHIPY/IbIH HHHOBALMSJIBIK dicTepin a3ipaey» KP F2KBM FK.

Tyuinoi ce3dep: Rumex tianschanicus Losinsk, ecacmpum, antpaxuHoHmap, diaaBoHOMITAp,
(UTOXUMUSUIIBIK Ty .
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OCOBEHHOCTU MECTHOI'O UMMYHHUTETA B IMHAMMUKE
®U3NOJJOT'MYECKON BEPEMEHHOCTH

KOcynosa JI.O.*, Kyp6anosa C.1O.

Tawkxenmcxutl I ocyoapcmeennviii cmomamono2uveckuil uncmumym, 2.Tawkenm, Y36exucmarn
*e-mail: yusupota@mail.ru

MecTtHass MUMMyHHas cHCTEeMa IIEHKM MAaTKU TNpPEJCTaBlIeHA JUM(OUIHBIMU CTPYKTypamH,
MakpodaraMu CTPOMAJbHBIX TKaHEW IIEWKH MaTKW, a Takke TyMOpalbHbIMU (aKTopamu,
MIPOHHUKAIOIIUMH Yepe3 COCYIUCTYIO CTEHKY U3 KpPOBH, UMMyHoII00yinHamu kiaccoB A, M, G (IgA,
IgM, 1gG) u cexperupyembim MecTHO SIGA. UMMYHOTTTOOYTHHBI AKTHBU3UPYIOT KACKaJl KOMIIOHEHTOB
KOMIUIEMEHTA JUIsl YHUUYTOXEHHUS YyBCTBUTEIBHBIX MHUKPOOPTaHM3MOB M YCHJIMBAIOT IIOIJIOIEHUE
Mukpoopranu3moB ¢arouutamu [panauk [.H. 2000]. K cpeacTBam okabHOM aHTUUH(EKITMOHHOM
3aIUThl OTHOCATCS TaKXke JaKToQpeppuH, B-mu3uHbl, UHTEPPEPOHBI.

Takum 00pa3oM, B UMMYHOJIOTHYECKOM AaCIHEKTE CEKPeT HICWKH MAaTK{ SBISIETCS JOCTaTOYHO
CJI0)KHO OpPraHM30BAHHON OMOJIOTHMYECKOHN >KUIKOCTBIO, COJIeprKalleld, KpoMe UMMYHHBIX (DaKTOpOB,
AMHHOKHCIIOTHI, JIUMUBI, alb0yMHH, peaqbOyMIH, TalTOTI00yINH, TpaHC(hHEppHH, EpyIIOMIa3MIH,
Y-TII00YJIHUH, TTUKOIPOTEHHBI.

Marepuan u meronsl. [IpoBeaeno oocnenoBanue 28 OepeMeHHBIX, BKIIFOYABIINX 2 Tpynmbl: 1-10
TpyNIy cOCTaBWIM 15 GepeMeHHBIX ¢ (PU3NOIOTHYECKO OEpEeMEHHOCTH; 2-10 TpyImy cocTaBuin 13
OCpEeMEHHBIX C HAIMYUEM COIYTCTBYIOIIUMHU (BarMHO3, MIUCTUT) HH(PECKIUIMU TCHUTAJIHLHOTO TPAKTA.
JlJis BBITIOJIHEHUS MTOCTABJICHHBIX B paboTe 3a/ay mpu OOCIIeJOBAaHUU >KEHIIHMH ObUIM MCIIOJIb30BAHbI
CIIEYIOIME METOJIbl: UMMYHO(QEPMEHTHBIN aHAU3 ONPENENICHUs COAEPKaHUSI UMMYHOTIJI00YJIMHOB
SIgA, ®HO, ®H-a B iepBUKOBaruHAIBLHOM CMBIBE; OMpeieieHne mpoayKiuu uutokunos MJI-4, NJI-
6 B LIEPBUKOBAarMHAJILHOM CMbIBE€ Yy O€pEeMEHHBIX MPOM3BOJWIOCH METOJIOM TBEpIO(pa3HOTO
MMMYHO(EpPMEHTHOIO aHAJIM3a ¢ TOMOIIbI0 HA0Opa peareHTOB.

Pesynpratel u o0cyxnenue. Coxepkanue umMmyHornoOyinuHa SIgA y ¢usnonorunueckoit
OepeMEeHHOCTH B IIEpBUKOBATHHAIBHOM CMbIBe cocTaBisieT 12,8+0,5 mxr/miu, ®HO- 2,5+5 nr/mn, WUJI-
4- 6,3+0,5 or/mi, 1JI-6 - 33,1+10,5 rr/mn, UOH-0- 37,5+8,3 nr/mi.

CpaBHuTtenbHoe uccinenoBanue conaepxkanus SIgA, ®HO, UPH-a y 6epeMeHHBIX ¢ HaTUYHEM
COIYTCTBYIOIIMMU (BaruHo3, MUCTUT) MHMEKIHUSIMH MOKa3aJ0, 4YTO HauboJee BhIPAKEHHOE CHUKCHHE
SIQA u Haubonee Bbicokuil ypoBeHb ®HO, cBuaerenbcTByoliee 00 aKTUBALMU BOCIAIUTEILHOTO
npouecca. M3ectHo, uro ®HO sBnsieTcs MO3UTUBHBIM PETYJIATOPOM BOCHAIUTENIBHOW pPEAKIUU U
MIyCKOBBIM ()aKTOPOM B LIEMHU MPOJYKLIUU [IUTOKWHOB BOCHAIUTENBHOrO mpouecca. [Ipu sToM ypoBHI
NDH-a y Gepemennbix 1-ii m 2-if rpynn He pasiauuanuck. MJI-6 paccmarpuBaercs Kak QaxTop
MAaTOT€HHOCTH, YCWJIMBAIOIIMN BOCHAJIEHHE BCIEACTBUE TOTO, YTO TOPMO3UT E€CTECTBEHHbIE
PETYISTOPHBIE KJIETKH, y4YacTBYeT B YCTAHOBJICHHHM NPOTHBOBHUPYCHOTO U MPOTHBOMUKPOOHOTO
nMmmyHuteta. [lo pesynpraram Hamero wuccienoBaHus, coaepxkanue NJI-6 mMeno TEeHIECHLIMIO K
MOBBIIICHUIO BO 2-i TpYIIIIE.

BoiBoabl. [lomydeHHble pe3yabTaThl MOATBEPKAAIOT, YTO MPH HAIMUYUE JaKe HE3HAUUTEIbHBIX
BOCTIAJIUTENHHBIX 3200JIeBaHUN Y OEpEMEHHBIX PUBOAUT K PE3KOMY HAPYIICHUIO COCTOSIHUS MECTHOTO
UMMYHHUTETa, COIPOBOXIAIOMIEMYCS CHIDKCHHEM CEKPETOPHOrO HMMyHorioOyiaumHa A (SIgA),
BBITIONHSIONIETO 3allUTHBIE (YHKIWHU, MOBbImeHUeM coaepxkanuss DPHO, a Takke CHIKEHUEM
MPOAYKIMK WHTEephEepOHAa B IEPBUKOBATMHAIBHBIX CMBIBAX. YYHUTHIBasE 3TH JaHHBIC, OBLIO OBI
11eJ1IeC000pa3HO  OLIEHUTh COCTOSIHME MECTHOTO MMMYHHMTETa B JUHAMUKE (DU3HOJIOTHYECKOM
OepeMEeHHOCTH.
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THE ROLE OF 3D PRINTING TECHNOLOGIES IN CANCER TREATMENT: A
PROMIiSING APPROACH FOR PERSONALIZED MEDICINE AND TUMOR MODELING

Yildirim M.>*, Amangeldinova M.??

!Department of Biochemistry, Faculty of Pharmacy, Harran University, Sanlurfa, Turkey
2Faculty of Biology and Biotechnology, Al-Farabi Kazakh National University, Almaty,
Kazakhstan
3Institute of Genetics and Physiology SC MSHE RK, Almaty, Kazakhstan
*e-mail: metinyildirim@harran.edu.tr

Cancer remains one of the leading causes of mortality worldwide, ranking second only to
cardiovascular diseases. Despite the widespread application of conventional therapeutic methods, their
effectiveness is increasingly limited in addressing the complexity and heterogeneity of cancer. This has
accelerated the demand for innovative technologies that can support personalized, patient-specific
treatment strategies.

Three-dimensional (3D) printing, also referred to as additive manufacturing, is a cutting-edge
technique that enables the fabrication of intricate structures through the layer-by-layer deposition of
materials. Among its diverse biomedical applications, the creation of 3D tumor models represents a
significant advancement, allowing researchers to mimic the tumor microenvironment more accurately
than traditional two-dimensional cultures. These models provide powerful platforms for drug screening,
therapeutic testing, and understanding tumor behavior, contributing to the development of personalized
cancer therapies. In addition, 3D printing technologies allow for the fabrication of customized drug
delivery systems, adjustable in shape, size, and dosage—particularly beneficial for pediatric and geriatric
patients. The capability to simultaneously print formulations with immediate and controlled-release
profiles further enhances treatment flexibility. This study presents a comprehensive review of recent
progress in the application of 3D printing technologies in oncology, emphasizing their dual role in tumor
modeling and personalized drug delivery. The integration of these technologies into cancer research and
clinical practice holds great potential for improving treatment outcomes and accelerating the
development of patient-tailored therapies.

Keywords: 3D Printing Technologies, Personalized Cancer Therapy, Tumor Modeling, Additive
Manufacturing, Drug Delivery Systems
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EVALUATION OF THE GASTROPROTECTIVE AND THERAPEUTIC POTENTIAL
OF AN EXTRACT FROM RUMEX PLANT

Yergozova D.M.}?*, Kudrina N.O.%2, Shokan A.K'?, Amangeldinova M.E.>?, Kulmanov T.E.?

Al-Farabi Kazakh National University, Almaty, Kazakhstan
2 Institute of Genetics and Physiology SC MSHE, Almaty, Kazakhstan
*e-mail: Diana.yergozova@gmail.com

One of the key directions in modern gastroenterological therapy is the search for effective and safe
gastroprotective agents capable of restoring and protecting the gastric mucosa from damaging factors.
In this context, plant-based remedies with complex biological activity are of growing interest.

This study focuses on the evaluation of the gastroprotective activity of a phytocomplex derived
from Rumex species growing in the Republic of Kazakhstan (R. confertus, R. thyrsiflorus, R. pamiricus).
These plants are rich in biologically active compounds, including flavonoids, anthraquinones, tannins,
organic acids, macro- and microelements. Together, these constituents provide anti - inflammatory,
antioxidant, regenerative, and cytoprotective effects.The effectiveness of the phytocomplex was
assessed in an in vivo experimental model of gastric injury. In animals treated with the extract, restoration
of the gastric mucosal structure was observed, along with increased average mucosal thickness and
preserved histological integrity. Compared to the control group, the treated animals also showed
improvements in liver, pancreas, and intestinal tissue morphology.

Biochemical blood analysis revealed a reduction in total and direct bilirubin levels, normalization
of liver enzymes (ALT, AST), and improved lipid metabolism indicators. These findings support both
the gastroprotective and hepatoprotective effects of the phytocomplex. Based on the results, it can be
concluded that the Rumex - based phytocomplex demonstrates comprehensive protective action on the
gastrointestinal tract. It promotes mucosal regeneration, stabilizes functional markers, and exhibits good
compatibility with conventional pharmaceuticals. Due to its moderate toxicity and complex mechanism
of action, the extract may be considered a promising gastroprotective agent for integrative
gastrointestinal therapy.

This research was carried out in the framework of Program BR 24993004 “Development of
innovative methods to increase the productivity of farm animals using physiological and genetic
approaches” supported by the Science Committee of the Ministry of Science and Higher Education of
the Republic of Kazakhstan.
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AHAJIN3 BHYTPHITONIYJIAIIMOHHOI'O TEHETUYECKOI'O PASHOOBPA3USA
APAJIbCKOI'O YCAYA LUCIOBARBUS BRACHYCEPHALUS (KESSLER, 1872) 1O
MHUTOXOHAPUAJIBHOMY I'EHY CYTB

Anwip6exoBa K.b.
TOO «Hayuno-npou3800cmeeHHblll YyeHmMp pblOHO20 XO3AUCTEA,
2. Anmamei, Pecnyonuxa Kazaxcman.
e-mail: kamila.adyrbekova@gmail.com

B mpenenax Kaszaxcrana B Apano-CelppapbHHCKOM OacceiiHe BCTpedaeTcsl apallbCKUi ycad
Luciobarbus brachycephalus. B mporiutom ycad sBAsUICS HEHHBIM IPOMBICIOBBIM BHIOM ApaibCKOro
Mopsa u peku Celpaapbu, OJHaKO B Hacrosiuee Bpems 3aHecéH B KpacHyro kuury Kaszaxcrana u B
Kpacusriit criicok MCOIT (IUCN Red List), rae umeer oxpannsiii ctaryc Endangered (maxonsimuiics
10J1 yTPO30i UCUE3HOBEHHUS).

OcHOBHOW NPUUMHON W3MeHeHHH B Apano-CrIpIapbHHCKOM OacceifHe SIBISIETCS] CTPOUTEIBCTBO
IUIOTUH W PEeryJMpoBaHUe cToka BoAbl Ha peke Cwlprapbs. B Hacrosimee Bpems riaBHOM yrpo3oi
O6nopazHooOpasnio GacceitHa OCTaETCsl pUCK HEOOPATUMON yTPAThl MOMYJISAIMA PEIKAX M UCUE3AFOIINX
BUJIOB, YTO MOXXET MPHUBECTH K IOCTENIEHHOMY COKpAIEHUIO0 MX reHodoHIa. B 3Tol cBA3M BakHOM
3ajaueii IBISIETCS peryJsipHast OIIEHKAa TeHETUYECKOT0 Pa3Ho00pa3 s MOy IS C [eTTbI0 00ecTIeueHHs
UX COXpPaHEHUs M YCTOWYMBOIO cymiecTBoBaHMs. OIHUM U3 pacHpOCTPaHEHHBIX METOAOB M3Y4YEHHUs
MOMYJIAMOHHOW TEHETHKH PHIO SBISIETCS aHANIW3 H3MEHYMBOCTH MHUTOXOHApuanbHOH JIHK. B
YaCTHOCTH, MUTOXOH/IPUATIbHBIN TeH nuToxpoma b (Cytb) mmpoko ucnone3yercs B CHCTEMATHYECKHX
HCCIIEI0BAaHUSIX.

OtnoB ycaueil npoBonmics B Kei3butopauHckoit u TypkecTaHCKOM 001acTsAX Ha YeThIpEX
CTaHLMSX, OXBAaTHIBAIOIIMX OOJBIIYI0O 4YacThb HM3BECTHOIO apeaja BuJa B Impenenax Apano-
CeipaapbsuHckoro 6acceitna. O6bEM BBIOOPKHU UISi MOJIEKYJISIPHO-TEHETUYECKOTO aHaIi3a COCTaBUII /5
AK3EMILIIPOB apabCKOro ycauda, COOpaHHBIX B cieayrolmux Toukax: ¢. baieipkym (Typkecranckas
o6:n.), ruapoysen B TI. Ks3butopaa, c. baceikapa (Kei3butopauHckas 00i1.), pUCOBble ueku (C.
WNurtepnannonan, Kei3pumopannckas o6i1.). B kauectse JJHK-npoObI cTepuiin3oBaHHBIMH HOXKHULIAMU
oTOMpany HeOoIBIION (parMeHT TpyJHOro riaBHuka (2x2 mm). [Tocne 3a6opa npoO HemonoBo3penble
0co0M BO3BpaLIAJINCh B BOJ0EM. TKaHM MOMEIIATUCh B IpoOupku ¢ 96% 3taHonom.

Boeigenenne renomuoi [IHK n3 TkaHel OCyIIECTBIISUIOCH C HMCIIOJNB30BAHMEM KOMMEPYECKOIO
Habopa Ha CIUH-KOJIOHKaxX coriacHo nmporokony (Qiagen, Hunepmansr). [Tommsiii ren cytb (1140 m.o.)
aMITU(UIMPOBATIM METOI0M HoauMepasHoi nenHoi peakuuu (I1LIP) ¢ ucnons3oBaHueM mnpaiMepos:
GluDGL (5'-TGACTTGAARAACCAYCGTTG-3") u H16460 (5-
CGAYCTTCGGATTAACAAGACCG-3"). Tlpoaykrtsr IIIP ounmanuce ¢ momombio EXOSAP-IT
(USB, Kmunenn, CIIIA) wu cexkBenupoBanmuch B Macrogen Europe Inc. ¢ wucmonb30BaHHEM
rerernueckoro ananusatopa ABI 3730XL DNA Sequencer (Applied Biosystems, CIIIA). [TonyueHHbIE
MOCJIEIOBATEIPHOCTH aHATM3UPOBAIUCH C UCTIONB30BaHUEM IporpaMMbel DNaSP V.5 mist onpenenenus
CIIEYIOINX NapaMeTpoB: KoiudecTBa raminotumnoB (Nh), pasHoobpasus ramiotunos (Hd), konuuecTa
nomuMmopdubix  caiitoB  (NS), cpeaHero KoiuM4ecTBa paziIUuuil  MEXAYy HYKICOTUIHBIMU
nocnenoBarenbHocTsIME (NK), HyKJICOTHIHOTO pa3Ho00pa3us (7T) U cTaHAapTHOro OTKIOHEeH!s (SD).

[To pe3ynbpTaTaM CEKBEHUPOBAHUS MUTOXOHIpUabHOTo reHa Cyth (1140 m.0.) ObLI0 yCTaHOBJIEHO
Hanmuue 19 ramnorunos. Hykneotuanoe pasnoo6pasue coctasuiio n = 0,002, uHAEKC TaluIOTHUITHOTO
paznooOpazuss — 0,88, xonuuecTBO MOTUMOPQPHBIX CaWTOB — 19, cpemHee KOIWYECTBO pa3iuduit
MEXJy IOCIeA0BaTeabHOCTAMU — 2,22, cranaapTtHoe oTkjioHeHne — 0,03. IlomydeHHble naHHBIE
CBUJETEIBCTBYIOT O BHICOKOM YPOBHE N'€HETHUECKOT0 pa3HO00pa3usi apaibCKoro ycaya npu yMepeHHOM
CTENEHHU BapHalluu MEXy MOCIeI0BaTeIbHOCTIMU. Ha ceronHsmHuii 1eHb reHeTu4eckas CTpPyKTypa
HOMYJIAUMU OCTAETCSl CTAOMIIBHOM, OJHAKO B YCIIOBHMSIX COXPAHSIOIIMXCSA HKOJOTHMYECKUX Yrpo3 3Ta
YCTOMYUBOCTH MOKET OBITh HapyIIeHa. DTO MOTYEPKUBAET HEOOXOIMMOCTh PETYIIPHOTO MOHUTOPHHTA
1 IpuHATUA (HPEKTUBHBIX MEP M0 OXpaHE BUJA U €T0 CPEIbl OOUTAHUS.
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BBIIEJIEHUE N HAEHTU®UKALUA RALF 'EHOB U3 TPAHCKPUIITOMA
SCORZONERA TAU-SAGHYZ

Alnurova A.*, Mutalkhanov M., Sissemali K., Boguspaev K.

KasHY um. anv-@apabdu, 2. Arimamei, Pecnybnuxa Kazaxcman
“e-mail: aizada.alnurova@gmail.com

Scorzonera tau-saghyz — MHoroJjieTHee pacTeHue, sHAeMu4HOe Uit KaszaxcraHa, criocoOHOE
CHHTE3MPOBaTh M HAKAIUTMBATh HATYPaJbHBIH KaydyK B CBOMX KOpHX. [IOCKOJBKY BBIXOJl KaydyKa
IpsIMO TIPOTIOPLIMOHATIEH pa3Mepy M Macce KOpHS, YBEIMYCHHE KOPHEBOH OHMOMAacChl SBISETCA
KITIOYEBBIM HAMpaBJICHUEM JUIsl TIOBBIMICHHSI TPOIYKTHBHOCTH 3TOro pacteHus. Cpeau TeHOB,
PEryJIUpPYIOMUX POCT U pa3BUTHE KOpHEH, ocoOyro pons urpaer RALF1 — npeacraButens cemeiictBa
RALF (Rapid Alkalinization Factor), y4acTByromuii B MOAYJAMH KICTOYHON mponudepanuu u
muddepenimpoBku. Panee npoBeaéHHbIe HOKayT-uccaeqoBanms Ha Arabidopsis thaliana u Taraxacum
kok-saghyz moka3anu, uro HapyiieHue skcnpeccur reHa RALFL npuBoauT K 3HAYUTEIHLHOMY
YBEIUYCHUIO KOPHEBOW MAacChl, YTO yKa3bIBa€T Ha €ro IMEPCIEKTUBHOCTh B KAa4€CTBE MHILICHH JUISI
TCHHOW WH)KCHEPHH IPHU pa3pab0TKe BEICOKOIIPOYKTUBHBIX KAyYyKOHOCHBIX KYJIBTYP.

B xone Hacrosiiero ucciaenoBaHus B TpaHckpuntome S. tau-saghyz Obutd MICHTU(DHUIIUPOBAHBI
a1 RALF-nono0HbIX mocnenoBarenbHocTel, romoaornunbix regam A. thaliana, sxirouas RALF1,
RALFL24, RALFL32, RALFL33 n RALFL34. Ananu3 skcripeccuu moKasai, 4YTO MaKCHMaJbHBIE YPOBHU
TPAHCKPHUIITOB 3TUX IeHOB HaO o 1ar0Tcst B KopHsx (10 209,085 TPM) u crebmsx (no 72,531 TPM), uro
MOJTBEPKIAET MX TOTCHIHAIbHYIO (YHKIMOHAIBHYIO 3HAYMMOCTh B opraHoreHese. HamOombrmas
CTENCHb HACHTHYHOCTH aMHUHOKHCIIOTHBIX MocienoBatenbHocteii ¢ A. thaliana ycranosnena mis
RALFL34 (92,25%) u RALFL33 (88,5%). [lniHa paciupoBaHHBIX TPAHCKPUIITOB BapbupoBaia oT 233
10 844 nykneoTu10B, a 3HaYeHus e-value (B muanasone ot 1,10E-59 no 3,00E-09) cBuaeTEILCTBYIOT O
BBICOKOW JIOCTOBEPHOCTH MOJIYYEHHOW AaHHOTAIUU.

KitoueBbim pe3yIbTaToOM cTasno BbIJICTICHHE MOJIHOPA3MEPHOTO TPAHCKPHUIITA,
neMoHcTpupyromiero 86% wuaentuynocts ¢ RALFL1 u3 T. kok-saghyz. BmepBbie Obuia ycremHo
npoBefeHa amrundukaus nocnegopareabHoctd RALFLL kak u3 renomuoit JIHK, tak u u3 xJIHK,
MOJYYEHHON W3 TKaHed JIMCTheB M KopHed S. tau-saghyz. DTo JOCTHKEHUE OTKPHIBACT HOBBIC
BO3MOXXHOCTH JUIsl (PYHKIIMOHAJILHOTO aHaju3a JaHHOTO TeHa W pa3paboTKU MOIXOJO0B IO
HAIpPaBICHHOMY PEIaKTHPOBAHUIO TEHOMA C IENIBIO0 IMOBBIINICHUS OMOMAcChl KOPHEH M YBEITHUYCHHS
COJIepKaHus KayqyKa.
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ANALYSIS OF WHOLE-GENOME SNPS DETERMINING ATHLETIC TRAITS IN
PROFESSIONAL AND AMATEUR ATHLETES FROM KAZAKHSTAN

Altynova N.K.", Lebedeva L.P. !, Amirgaliyeva A.S.}, Kereyev T.12, Kumarbekov Zh.1?,
Yergali K.}, Bekmanov B. O.1,.Djansugurova L.B.1?

Ynstitute of Genetics and Physiology SC MSHE RK, Almaty, Kazakhstan
2Al-Farabi Kazakh National University, Almaty, Kazakhstan
*e-mail: naz10.79@mail.ru

Identifying and studying genetic polymorphisms and epigenetic markers that determine the
phenotypes of elite athletes is a crucial and actively developing area of sports science, forming the
foundation for creating genetic sports passports, with nearly 250 polymorphisms already linked to
athletic performance through intensive GWAS research.

The total cohort of professional athletes (champions and prize-winners of national and
international competitions, Masters of Sports, and Candidates for Master of Sports) comprised 1,017
individuals (742 men, 275 women). The amateur athlete cohort included 239 individuals (143 adults and
96 children under 18 years, 145 men, 94 women), and the control group consisted of 242 individuals
(164 men, 78 women). The main selection criterion for the control cohort was an active unwillingness
to engage in sports. Individuals with medical contraindications to physical activity were not included in
the study. In the professional cohort, combat sports dominate (64%), followed by endurance-based sports
(15%), then competitive sports (11%). National and team sports account for about 5%. Among amateur
athletes, wellness activities, combat sports, and endurance sports are each around 24%, team sports
account for about 20%, and roughly 7% participate in competitive sports. National sports are not yet
popular among amateurs.

Genome-wide SNP genotyping was performed in the target cohorts and control groups.
Genotyping data analysis in professional athlete cohorts (wrestling and boxing) with notable athletic
achievements (champions and prize-winners of international and national competitions, Masters of
Sports) compared to the control group allowed the identification of four polymorphisms that can be
considered as new candidate markers of physical traits required in combat sports athletes: DGKH
rs6561030: associated with boxer qualities (fast reaction, striking power, endurance);CDH13
rs79764367: the G allele is associated with wrestling qualities (strength, endurance in long bouts), while
the A allele correlates with boxing traits (fast reaction, striking power, endurance); LIMD1 rs77194734:
the C allele is associated with the traits of champion wrestlers, while the T allele is more prominent
among boxers with significant achievements;ZNF215 rs76704889: associated with champion-level traits
in both wrestlers and boxers.These significant associations identified in a case-control cohort study
suggest that the primary genetic differences between professional athletes (wrestlers, boxers) and non-
athletes may be related to the regulation of vital processes such as differentiation, proliferation, cell
growth, migration, cellular energy potential, response to hypoxia and stress, neurological reactions, and
motivation for sports participation.Based on global research and our own findings on the relationship
between genotype and the manifestation of physical, metabolic, and psychogenetic traits, a panel of 97
SNP polymorphisms across 75 key genes was selected. These are associated with athletic performance,
metabolism, psychological characteristics, stress response, and predisposition to various sports-related
injuries and conditions. Interpretations of possible genotypes were developed, and a SNP marker panel
was compiled for a genetic sports passport, consisting of four modules: Athletic performance traits — 44
SNPs, 14 traits; Injuries and sport-related diseases — 34 SNPs, 17 traits; Athlete nutrition and metabolism
— 38 SNPs, 19 traits; Psychogenetic sports markers — 30 SNPs, 12 traits.

A patented genetic passport was developed, including genotype interpretations, a scoring scale to
assess the development level of each trait, and original illustrations.

Study was financially supported by the Scientific Committee of Ministry of Science and Higher
Education of Republic Kazakhstan under the program NeBR18574139-0OT-23.
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COMPREHENSIVE PROFILING OF ALZHEIMER'S DISEASE IN KAZAKHSTAN:
CLINICAL, GENETIC, AND MICROBIOME INSIGHTS

Askarova Sh.", Kaiyrlykyzy A.}2, Zholdasbekova G.3, Alzhanova D.4, Djansugurova L.5,
Kozhakhmetov S.!, Kushugulova A.*

ICenter for Life Sciences, National Laboratory Astana, Nazarbayev University, Astana,
Kazakhstan;

2 Faculty of Medicine and Healthcare, al-Farabi Kazakh National University, Almaty,
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3Medical University Karaganda, Karaganda, Kazakhstan;
“Department of Neurology, Medical University Astana, Astana, Kazakhstan;
®Institute of Genetics and Physiology SC MSHE RK, Almaty, Kazakhstan
*e-mail: shaskarova@nu.edu

Introduction: Alzheimer's disease (AD) is the leading cause of dementia and a critical social issue.
Its multifactorial nature necessitates evaluating risk factors in diverse populations.

Methods: This study analyzed 181 AD patients and 244 controls in Kazakhstan, comparing
clinical, genetic, and microbial traits.

Results and Discussion: In our cohort, significant dementia-associated variables included
smoking, depression, dyslipidemia, insulin resistance, and liver dysfunction. AD patients had higher
HDL, bilirubin, AST/ALT ratios, and lower ALT. Genetic analysis identified 13 SNPs linked to AD,
notably in APOE, TOMM40, and MED12L genes involved in lipid metabolism, mitochondrial function,
and gene transcription. APOE4 increased AD risk 1.9x, with higher prevalence in northern Kazakhstan
(Astana). We also found specific alterations in the gut microbiome, specifically, a decreased
Firmicutes/Bacteroidetes ratio, a reduced Bifidobacterium, and increased proteobacteria and
inflammatory bacteria. The investigation of cytokine profiles demonstrated that pro-inflammatory
cytokines such as IFN-y, IL-6, TNF-, MCP-1, and IL-17A were significantly elevated in AD patients,
along with anti-inflammatory cytokines IL-4 and IL-1RA, suggesting a dysregulated inflammatory
response in AD. Additionally, elevated serum adiponectin levels, observed at three times higher than in
controls, were strongly correlated with multiple cytokines and specific microbial taxa, such as
Actinobacteria and Acidomicrobiia, indicating a potential interplay between gut microbiota, adipose
tissue, and neuroinflammation in AD. These findings underscore the importance of considering bio-
geographic and environmental factors in AD research. The study's outcomes may aid in further research
and the development of personalized approaches for managing and treating AD in distinct geographical
regions.

Research support: Nazarbayev University Collaborative Research Program Grant [Funder
Project Reference: 20122022CRP1602] and the Ministry of Higher Education and Science of the
Republic of Kazakhstan Grant [Funder Project Reference: AP14871338].
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INSIGHTS INTO THE DEMOGRAPHIC HISTORY OF CENTRAL EURASIA IN THE
IRON AGE USING ANCIENT DNA

ChildebayevaA. 123", GhalichiA. 2, Ben RohrlachA. 2, G. Gnecchi-Ruscone?, HermesT#,,
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!Anthropology Department, University of Texas at Austin, Austin, TX, USA

2Department of Archaeogenetics, Max Planck Institute for Evolutionary Anthropology, Leipzig,
Germany
3Population Genetics Laboratory, Institute of Genetics and Physiology SC MSHE RK, Almaty,
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“Department of Anthropology, University of Arkansas, Fayetteville, AR, USA
®Institute of Archaeology, Almaty, Kazakhstan
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Ancient DNA has revolutionized the study of the human past, offering fresh insights into ancient
migrations and population interactions. Central Eurasia, a region between Europe and Asia, has seen a
great number of human and hominin migrations, which have been a focus of genetic, archaeological,
linguistic, and historical research. This work examines the genetics of individuals from Central Eurasia
from various archaeological contexts dating to the Iron Age.

The Iron Age in Central Eurasia is associated with the Scythian horizon that ranged geographically
from the Black Sea in the West to China in the East between approximately 9" century BCE and the 2"
century CE. The Scythian cultures include the Saka, Sarmatians, Aldy-Bel, Pazyryk, and others. Major
ancestry shifts associated with the emergence of the Iron Age cultures and the development of fully
mobile pastoralism have been previously reported, and this work builds upon these findings with the
reanalysis of published and new Iron Age individuals from Central Eurasia using identity-by-descent
(IBD) networks. Prior to the analysis, samples were imputed and phased using GLIMPSE2. Following
the imputation, IBD sharing was identified using anclBD, and IBD networks were used to identify shared
fragments of more than 8cM. IBD-sharing networks illustrated fine-scale relatedness among the Central
Asian individuals, including increased IBD connectivity associated with the status of the individuals.
Our analysis of the runs of homozygosity (ROH) also identified potential differences in effective
population size by group, further strengthening the finding of population structure.

Overall, this research aims to better understand the demographic history of the region, in the
context of known archaeological data and major archaeological shifts over time. The results highlight
broad patterns of population dynamics in Central Asia, showing increasing population sizes and greater
connectivity during the Iron Age compared to the earlier time periods. We also identify the emergence
of population structure during this time, in line with the findings from archaeological contexts. This trend
likely reflects the rise of mobility and the expansion of mobile pastoralism during the Iron Age.

Study was financially supported by the Scientific Committee of Ministry of Science and Higher
Education of Republic Kazakhstan under the grant project AP23489627.
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PABPABOTKA AJITOPUTMA NOAT'OTOBKH ITIOJTHOT'EHOMHBIX TAHHBIX 1151
INPUMEHEHHWSA B MAIIMHHOM OBYYEHUU

Hanusipos A. K. 12" Momnkenos A.B.!, Akunbxanosa A.P.%, Kaupos V.E!

!National Laboratory Astana, 2. Acmana, Pecnyénuxa Kazaxcman
2Eurasian National University, 2. Acmana, Pecnyénuxa Kazaxcman
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CoBpeMeHHbIE METOJAbl MAIIMHHOTO OOy4YeHMs] BCE 4Yallle MNPUMEHSIOTCS JJis aHalu3a
reHeTUYeCKUX JaHHbIX. OIHAKO OOJBIIMHCTBO CYIIECTBYIOLIUX IOAXOJIOB TpeOyeT 3HAYMTENbHOM
MIPEIBAPUTEIILHON CTPYKTYpPHOM M CEMaHTHYEeCKOW MNOoAroToBkH uHGopManuu. IlomHOreHOMHBIE
naHHbIe, MpescTaBieHHble B Buae VCF-daiinos, MoryT conepkath OT 3 10 5 MIJIJIMOHOB BapUaHTOB Ha
OJIHOT'O MHJIMBHJIA, YTO MIPUBOAUT K BHICOKOM PA3MEPHOCTH M T€TEPOT€HHOCTH MPU3HAKOB. DTH JaHHBIC
BKJIIOYAIOT KaK YHCIIOBBIC MapameTphl (Hampumep, TIyOuHY MOKPBITHS, aJlJICIbHBIE YacTOThI), TaK U
KaTeropHalibHbIC MPU3HAKU (THUI MyTaIlid, 3UTOTHOCTh, KIIMHUYECKAs 3HAUUMOCTBD), UTO 3aTPYIHSIET UX
MpsiMO€ MPUMEHEHNE B MAIIIMHHOM O0y4YeHUH.

B nanHOM ncciaen0BaHUM MPEACTABICH YHUBEPCATBHBIN aJTOPUTM MOATOTOBKHU IMOTHOTEHOMHBIX
JAHHBIX [T TIOCIEIYIONIET0 UCIIONb30BaHM B 33/1a4aX MAIIMHHOTO 00y4YeHHsI. ANITOPUTM pealii30BaH
Ha s3pike Python B cpeme Jupyter Notebook u Bkirouaer morraroByro o0pabOTKy HHGpOpPMALUU O
BapHaHTaX: KJIaCCU(PHUKAIUMI0O MYyTallUd MO THUITY, aHHOTHPOBAHHE IO KPHUTEPUSM KIMHHUYECKOMN
3HAYMMOCTH, OTPEJIEICHUE 3UTOTHOCTH, a TaKKe MpeoOpa3oBaHUe T'€HOTUIIOB B MPU3HAKU - BECOBEHIE,
OMHApHBIEC U TEKCTOBBIEC.

JIOTIOMTHUTENBPHO BHEAPEHBI MEXaHM3MbI B3BEIIMBAHUS TCHETHYECKUX BAPUAHTOB IO IIKaJE
MOTEHIIMAJIBLHOTO BO3JACHCTBUS HAa (DEHOTHI, YTO TMO3BOJSET TMOKO PACCTaBISATH MPUOPUTETHI MPH
(hopMUPOBAaHUM BXOJHBIX JAHHBIX I KiIacCU(UKAIMOHHBIX Mojenei. Cucrema MPpUOPUTH3AINI
YUUTHIBAET HE TOJBKO THN M KIMHUYECKYIO AHHOTAIMIO MYTalWi, HO TaKXe 3UTOTHOCTh, YACTOTY
BCTPEUAEMOCTH ¥ TCHOMHYIO JIOKATM3aIui0. [Ipr 3TOM COXpaHSIOTCS CBs3H Mex Ty ucxoaabiMu VCF-
JaHHBIMH M TPOU3BOJHBIMHU TMPH3HAKAMHU, YTO OOECIEYMBAECT MPO3PAYHOCTh MOJENH U OOJerdyaer
OMOJIOTMYECKYI0 HHTEPIIPETAIIMIO Pe3ybTaToB. Pa3paboTaHHbBIN alrOpUTM MOXKET OBITh MHTETPUPOBAH
B OnouHpopmaThyeckue MaWMIaifHel TpPU HUCCIEJOBAHMM aCCOLIMAlUA TEHOMHBIX BapUaHTOB C
KIIMHUYECKUMU (DEHOTUTIAMHU, TTOMCKE OMOMapKEPOB, a TAKXKE MPU TMOCTPOCHUH TIEPCOHATU3UPOBAHHBIX
MPOTHOCTUYECKUX MOJIEIIEH.
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The last two decades are distinguished by the rapid growth of knowledge about the archeotectonics
of ancient and modern genomes. New effective DNA technologies have been developed, interactive
information databases have been created. The development of the problem of the historical fate of the
population of any region at the intersection of archeology, physical anthropology and molecular genetics
opens up broad prospects for reconstructing the structure of interpopulation connections, population
migrations, cultural genesis and ethnogenesis. There are more and more examples of this kind of complex
research in the world. Human migrations during the early settlement of inner Eurasia and formation of
nomad civilizations in the central Eurasian Steppe resulted in exchange by gene flows between ancient
populations. It was a basis of ethnogenetic linkages between modern populations of Europe and Asia.

Center for Paleogenetics and Ethnogenomics, focused on interdisciplinary research and
strengthening the scientific evidence base of the national history of Kazakhstan using modern molecular
genetic analysis capabilities. As part of state programs, analytical studies on the ethnogenesis of Kazakhs
were conducted, information on the significance and availability of Kazakhstani material in national and
foreign organizations was collected. Particular attention was paid to the most ancient periods of
settlement of the territory of Kazakhstan. To study the history of human migrations across the Central
Eurasia, collections of bone and tooth samples from 496 ancient individuals representing 146
necropolises were collected. To date, a full- genome analysis has been completed of more than 115
significant archaeological finds representing 385 ancient individuals from the territory of Kazakhstan and
adjacent territories of Kyrgyzstan and Russia, dating from the Eneolithic to the Middle Ages. The main
gene flows throw the Central Eurasian region were determined in the period of 1% Millenium BC to 1%
Millenium CE.

A DNA bank of modern Kazakhs (2448 men and 603 women) was created, taking into account
their tribal affiliation (shezhire). The analysis of this genetic material includes the study of Y-
chromosome haplogroups (paternal lines), mitochondrial DNA (maternal lines) and SNP of the whole
genome, providing information on the contribution of both parents and distant ancestors.

The male population of Kazakhstan (2448 people) is represented by 138 haplogroups of the Y
chromosome. The most common haplotypes of the Y chromosome of Kazakhs are: C2 (M217-M130;
L1373; M48-duplication of DYS19; M86; F1918; M546-F1918; Z1338; Z1300; M407) — 49,1%, R
(M420; M17; M417; Z283; Z282; L1029; Z92; CTS3402; L365; YP417; Z93; Y6; Y7; Z2124; Z2122;
M343; M415- P25 _1; M478; M269; L49.1-1.23; Z220-2209; PF6107; PF6108; L266)— 15,9%, O
(M268; M88; F3092- M1283; M122; F525; P201; M11115; Page 23; CTS7655-F114; AMO01749-F871;
F717) — 7,5%. The maternal lines of Kazakhs (919 people) are characterized by a large diversity of
MtDNA haplogroups (267 haplogroups), which reflects the historical migrations of the population of
Eurasia with the predominance of the "Asian™ (51.10%) and "European” (44.51%) components (in
addition, the "Middle Eastern” component is 2.97%, "African™ - 0.44%, "Oceania" - 0.22%)

The report presents the activities of the Center of Paleogenetics and Ethnogenomics, that related to
the analysis of the DNA bank of modern Kazakhs of wide geographical localization and clan affiliation,
as well as the results of collaborative paleogenetic studies of significant Kazakhstani archaeological finds
dated from the Eneolithic to the early Middle Ages.

Study was financially supported by the Scientific Committee of Ministry of Science and Higher
Education of Republic Kazakhstan under the grant project AP23489627.
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FAR-REACHING GENETIC CONNECTIONS BETWEEN ACROSS THE EURASIAN
STEPPE AND CENTRAL EUROPE UNDER THE HUN RULE (5TH CENTURY CE)
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A long-debated question in ancient History is whether the Huns, who appeared in Europe in the
370s, were descended from the Xiongnu, whose empire dissolved around 100 CE. A 300-year gap exists
between the Xiongnu’s disappearance and the Huns’ arrival. This traditional theory, first postulated in
the 18" century, links them to the Xiongnu, the founders of the first nomadic empire, which and stretched
across Inner Asia, in the regions corresponding to modern Mongolia, Inner Mongolia, and Xinjiang.

In this study we analyzed the DNA of 370 individuals spanning 800 years (2nd century BCE to
6th century CE) from sites in the Mongolian steppe, Central Asia, and the Carpathian Basin in Europe.
This included 35 newly sequenced genomes from: the Xinabei-Hun period site of Berel in Kazakhstan
and 5"-6™ century contexts in the Carpathian Basin, including exceptional Hun-period burials that
exhibit Eastern or “steppe” traits often linked to nomadic traditions (i.e. “eastern-type” burials). Our
findings revealed that, after the Hun empire was established in Europe, there was no large, steppe-
descended or East Asian community living in the Carpathian Basin. However, a small subset of
individuals with East Asian ancestry was identified, especially among those with “castern-type” burials
that show a large cultural and genetic diversity. Using identical-by-descent (IBD) analysis, we uncovered
that some of these Hun-period European individuals share genetic links with the Berel site in Kazakhstan
and elite individuals from the late Xiongnu Empire, including a person buried in the largest burial mound
ever found at a Xiongnu site.

This evidence suggests that some among the Huns in Europe could trace their lineage back to
important late Xiongnu individuals from the Mongolian steppe. Yet, the overall genetic picture of the
Hun empire’s population in Europe is very mixed. DNA and archaeological data point to a complex
tapestry of ancestries shaped by widespread mobility and interaction, rather than a straightforward mass
migration.
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Due to limited availability of ancient genomes, the genetic history of prehistoric Inner Asian
hunter-gatherers remains incomplete, especially for eastern Kazakhstan where the Eurasian Steppe meets
the mountain forests of Inner Asia. Here we report genome-wide data of two Early Neolithic (EN) hunter-
gatherers and 19 Middle-Late Bronze Age (MLBA) pastoralists, from the site of Koken in the Upper
Irtysh River region in eastern Kazakhstan. We find that the two EN individuals differed in their genetic
profiles and yet were also second-degree relatives. They were genetically most similar to subsequent
Neolithic individuals in the Irtysh region, while contemporaneous hunter-gatherers from the Tobol-Ishim
and Upper Ob River regions had distinct genetic profiles, likely influenced by riverine geography. The
Koken MLBA individuals were genetically similar to other MLBA Andronovo- associated individuals,
while genetic outliers provide evidence of two distinct trajectories of admixture with local populations.
These findings illuminate the dynamic population structure of Inner Asian hunter-gatherers and their
genetic legacy in subsequent pastoralist populations.
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SEQUENCING OF THE HUMAN Y-CHROMOSOME - ANY SURPRISES?
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The complex sequence composition of mammalian Y chromosomes, rich in repeats and large
ampliconic regions, has led to their systematic omission from genomic analysis. The male-specific Y is
one of the smallest chromosomes in the human genome, yet more than 50% of its ~57Mb content is
missing from the GRCh38 reference sequence. Advances in long-read sequencing technologies and de
novo assembly tools have reached a point where human chromosomes can be assembled from telomere
to telomere. These technological advances have also enabled us to assemble and analyse the human Y
chromosome, the last human chromosome to be fully sequenced (Rhie et al. 2023, Hallast et al. 2023
Nature).

We assembled and analysed the Y chromosomes of 44 male individuals, representing 21 different
populations, to provide a detailed view of its genetic variation and evolution across 183,000 years of
human evolution. The Y exhibits the highest level of variation among human chromosomes, varying
extensively in size, structure and composition between males. The level of variation in different Y-
chromosomal regions depend on their sequence composition — while the most unique euchromatic
regions show low levels of sequence variation, the repetitive regions such as ampliconic, centromeric
and heterochromatic regions are impacted by large-scale structural variations over short periods of time.
For example, half of the euchromatic regions are subject to large inversions, and expansions and
contractions in the repetitive regions lead to substantial differences in Y composition and up to 2-fold
variation in the chromosome size.

Our ability to fully sequence-resolve Y chromosomes has already significantly improved the
human reference genomes with major implications for basic science, human population and medical
genetics. Among others, this will add to the growing body of work assessing the Y chromosome’s role
in health and disease and facilitate further investigations on the full extent of human genome variation.
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ECTY KABUIETIHIH )KOFAJTYBIMEH KATAP KYPETIH TEHETUKAJIBIK
CHHJIPOM/IAP
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Ozekriniri: Ecty KabineTiHIH KOFalybl — agaM OMIpiHIH CalachlH TOMEHACTECTIH MAaHBI3/IbI
Mocesnie. byn marosorust opTypii ceOenTepAeH TybIHAAYybl MYMKIH, OJIapJblH I1LIIHJIE T€HETUKAaJbIK
(akTopiap epekie opbiH ajabl. | eHeTUKAIBIK CHHIPOMIAP — TYKBIM KyaJIalTBhIH aypyJiap, OH/Ia €CTy
KaOlIeTiHIH Hamapiaybl 0acka KIMHHUKAIBIK OenriiepMeH Karap xypeni. Kemreren skarmaiimapna
MYHJall cUHApoOMJap epTe *kacTaH OalKanaJbl XKoHE OJIapbl Jep Ke31HJe aHbIKTay HayKacThlH eMip
carachlH )KaKcapTyFa MYMKIHIIK Oepeti.

Makcartsl: [ 'eHeTHKaIIbIK CHHAPOMIApIbIH €CTY KaOUIETiHIH )KOFaIlyblHa 9CEpiH 3€pTTeY, OJIapIbIH
KIIMHUKAJIBIK CHIIATTaMaJIapbIH KYHeNey KoHe epTe AUarHOCTUKaayJarbl MAaHBI3bIH aHBIKTAY.

3eprrey amicTepi

1. Opnebu 1oy — OTaHABIK JKoHE HeTeaik aepexkesaepre (PubMed, Scopus, Google Scholar,
KP ¥FTAO 6azanapsr) Tanuay skacaibl.

2. CanbICThIpMabl Tajay — 9p CHUHIPOMHBIH KJIMHUKAIBIK KOPIHICTEpl MEH TYKbIM Kyalyay
TUNTEP1 CaIBICTBIPBUIBIIN, YKCACTBIKTAPhl MEH €peKIIeNiKTepl alKbIHaJI/Ibl.

3. Kyiieney — Heri3ri CHHAPOM/IAp HAKTHI TCHICPMEH JKOHE CUMITTOMIApMEH OalTIaHBICThIPhLIA
OTBIPBII TONTACTHIPBLIBI.

4. MomnekynanblK TeHETHKA dIICTepiHe MOy — Ka3ipri JUarHOCTUKaAa KOJIIAHBUIATBIH SiCTEp
(NGS (Next Generation Sequencing) — »xana OybiH cekBeHupiiey omici, oi JHK-ubH OipHere
OeiKTepiH Oip yaKbITTa «OKY» MYMKIHJIT1HE U€) KapacThIPbLIJIBI.

Ecty kabineTiHiH )KOFaTybIHA OKEJIETIH HET13T1 TeHETUKAJIBIK CHHAPOMIAP

1. Autepa CHHAPOMBI- AyTOCOM/BI-PELIECCUBTI JKOJIMEH TYKbIM KyalalWTbhlH OyJl CHHAPOM Tya
OITKEeH CEHCOHEBPAJIJIbl €CTy KaOUJIETIHIH )KOFaTybIMEH, KOpY/iH yAeMel HalapiaybIMeH (TUTMEHTTIK
PETHHMUT) KOHE TeNe-TeHIIKTIH OY3bUIYbIMEH CUIIATTANIAIbI.

2. BaapnenOypr cMHIPOMBI-AYTOCOM/IbI-OMUHAHTTHI KOJIMEH TYKbIM KyaJIalTBhIH OYJI CHHAPOM
Tya OITKEH ecTy KaOUJIeTIHIH KOFaITybIMEH jK9HE MUTMEHTTIK OY3bIJIbICTaPMEH (IIAIITHIH aFapybl, KO3/1H
rerepoxpoMusicel) cunarttanansl. Conpali-ak OeT mMmilIiHIHIH epekmie Oenruiepl  OalKanaabl.
I'enerukansik cedentepi — PAX3, MITF, SOX10, EDN3, EDNRB rennepinaeri myranusiap.

3. Tlennpen cuaapOMBI-bysl CMHIPOM ayTOCOMIBI-PEIIECCUBTI KOJIMEH Oepineni skone SLC26A4
TeHIHJerl MyTanusuiapMeH OaiinanbicTel. Herisri Genriiepi — CEHCOHEBPANbl €CTY JKOFalybl, 300
(kankaHma Oe3iHIH YJIKEIl) JKOHE 1MIKI KYJIaKThIH aHOMaJHsUIapbl (MbICANIbl, BECTHOYISIPIBIK CYy
OTKI3TIIITIH KEHEI01).

4. Bonbdpam cunapomsl (DIDMOAD)- by cupek ke3aeceTid renetukansik aypy WFS1 reninin
MyTAaIMsACBIMEH OalIaHBICTHI KOHE KeJlecl OeNTiIepMeH CUnaTTanaabl: KaHT AuabeTi, KaHTChI3 TruaderT,
Kepy JKYHKeCiHiH aTpo(usChl kKoHE ecTy KaOlleTiHiH )KOFalTybl.

5. EAST cunapoMbI-AyTOCOMBI-PELIECCUBTI TYpHE TYKbIM KyaJlalTBhIH OyJI CHHAPOM KeJeci
OenruiepMeH KepiHE.l: SIMUJIENCHsl, aTaKCHs, CEHCOHEBpaJIbl €CTy KOFallybl >KoHE TyOysomaTus.
I'enetuxansik cedenrepi — KCNJ10 sxone SLC12A2 renaepineri Mmytanusiap.

6. HelipopuOpomaroz II Ttumi (NF2)-byn aypy ayTrocoMabl-ZOMUHAHTTBI JKOJIMEH TYKbIM
Kyaunaiibel sxoHe NF2 reninaeri mytanusmeH O0aimanbicThl. EXi ®KaKThl BECTHOYIISPIIBIK ITBAHHOMAIAP,
€CTY KOFaJTybl, TEe-TeHIIKTIH OY3bUTYybI KoHe OacKa Jja OpTaJIbIK JKYHKe *KYHECiHIH 1CIKTepl ToH

KopeiTeiHabl. ['eHeTHKANBIK CHHAPOMAAP CEHCOHEBpAIbl €CTy KaOlJIeTiHIH >KOFalyblHA >KHUl
ceOen Oonazbl >koHe OyJ skarjailnap keOiHe Oacka KIMHHMKaIBIK OenriiepMmeH Katap xkypeni. Eprte
JIMarHOCTHKA, TeHETUKAJIBIK TECTIICY JKOHE YPBIC OHATY Iapajapbl OadaHbIH TOJIBIKKAH]IBI ©MIp CYPY
MYMKIHAITIH apTThipaabl. OchiFaH O0alIaHBICTBI AOpIrepiiep MEH ayauoJIOTTap TeHEeTUKANIBIK HeTi3/Ieri
€CTy JKOFalIyblH Jypbic Oaranmam, Jep KesiHze apanacysl Tuic. COHBIMEH KaTap, XaJbIKThI
aKMmapaTTaHIbIPy KOHE CKPUHUHITIK OarmapiiaMajapibl €HTi3y — OoJjalrakrta MYTEACKTIKTIH ajiblH
aJTy IbIH MaHbI3/bl KaJaMBI.
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TRENDS IN GENETIC ANALYSIS OF ANCIENT CENTRAL EURASIAN HUMAN
POPULATIONS

Kumarbekov Zh.>?*, Childebayeva A. ?, Djansugurova L3
! Institute of Genetics and Physiology SC MSHE RK, Almaty, Kazakhstan
2 University of Texas at Austin, TX, USA
3 Al-Farabi Kazakh National University, Almaty, Kazakhstan
*e-mail: zhantkm@gmail.com

Genetic analysis of ancient populations in Central Eurasia is a rapidly developing field aimed at
reconstructing the demographic history, migrations, and human adaptations in one of the key crossroads
of the ancient world.

Research in this area spans a wide range of archaeological material—over 150 studies have been
published to date, covering more than 3,000 samples dated from the Neolithic to the late Middle Ages.
These samples originate from diverse cultural and geographic contexts, ranging from the steppes of
Kazakhstan to the foothills of the Tian Shan and Altai Mountains.

The methodologies employed include mitochondrial DNA analysis, Y-chromosome haplogroup
profiling, and whole-genome sequencing. These techniques allow researchers not only to determine the
ancestry of individual individuals but also to reconstruct large-scale migrations, levels of interpopulation
admixture, and to detect  signals of natural selection and adaptation.
With the advancement of ancient DNA (aDNA) analysis techniques—including metagenomic
approaches, targeted enrichment, and UDG-treated library preparation—the depth and reliability of the
data have significantly improved.

Key achievements in the field include: identification of large-scale migration waves, such as the
movement of Indo-European pastoralists from the Yamnaya culture during the Bronze Age;
confirmation of multiple episodes of admixture between Western Eurasian and East Asian components
in Central Eurasian populations; discovery of highly diverse and persistent autochthonous genetic
components that do not always align with known archaeological cultures.

However, several challenges remain: underrepresentation of certain regions (e.g., the Fergana
Valley, Eastern Turkestan); methodological difficulties related to DNA preservation in hot and arid
climates; limited interpretative power without integration of archaeological, anthropological, and
linguistic contexts.

Future directions should focus on expanding spatial and temporal sample coverage, strengthening
collaboration between laboratories, and promoting a multidisciplinary approach to fully reconstruct the
complex genetic mosaic of Central Eurasia.

Study was financially supported by the Scientific Committee of Ministry of Science and Higher
Education of Republic Kazakhstan under the grant project AP23489627.
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KA3AKCTAH/JA TOYEJICI3 COT MOJIEKYJIAPJBIK-I'EHETUKAJIBIK
CAPAIITAMAHBIH JAMYBI.
COT CAPAIITAMAJIAPBIHJA ITOIIYJIAIUA JAEPEKTEPIH KOJIJIAHYbI.

Kupusrosa T.I.
TOO «Monexynapuo-eenemudeckas SKCnepmu3a
e-mail: kiriyatova-tanya@mail.ru

CoT MOJIEKyJISIPIIBIK-TEHETUKAJIBIK capanTaMa KPUMHHAINCTUKA, MOJIEKYJISPIBIK OMOJIOTHS MEH
aZaM TeHETUKachl calachblHIarbl apHailbl OUTIMIEp HEri3iHAe aJaM TYFAachblH YKCacThIpDy MeEH
OMOJIOTHSUIBIK TYBICTBIKTHI OpHATYMEH OaiJIaHBICTBI MAaHbI3Abl JSJENAIK aKmapaTThl OpHATY YIIiH
OTKI3UIEII.

KBUIMBICTBIK Kyajiay OpraHapblHaH COT CapanTaMachlH XKYPri3y (QyHKUIUSCHIH ajIbIl TaCTaY/ bl
KaMTuThIH KazakcTan PeciryOmMkachIHbIH KYKBIK KOPFay OpraHjapsl )KyieciH pedopMmanay Toyesci3 cot
capanTamMmacsl KYHeciH KaJIbIITACThIpYFa Kipicyre MYMKIH/IIK oepi.

CapanubuiapiblH TOYENCI3IrH, capanilblIblK 3epTTeYJIepAiH YHBIMAACTBIPYIIBUIBIK JKOHE
onmicTeMeniK OIpKEeNKUIIriH, COT capanTaMachlH XYPTi3yAl *Ky3ere achlpaThlH aJaMAapAblH KoCiOH
OUTIKTLIIN MEH KbI3METIH OaKblIay/bl, COT capanTaMmachl KbI3METiIHIH KApKbUIBIK, dJIEYyMETTIK JKOHE
MaTepHAIIBIK-TEXHUKAIIBIK JCHIeHIH TYpaKTaHABIPY MEH apTThIpyAbl Kamramachid3 ereTiH "Cor
capantamMacsl Typaibsl" Kazakcran PecriyOiinkacelHbIH 3aHbIH KaObLUIAay COT capanTamachl KbI3METIHIH
naMy OarbITTapblH alKbIHIAY MEH OJIap/ibl ICKE achbIpyAa YIKEH pOJib aTKap.bl.

Cort capantamachl Opranjjapbl MEH COT capantamMachl KbI3METIH OJJaH 9pi JaMbITy OaFbIThIH TAHAAY
oJap bl YWBIMIACTHIPY asICHIH/Ia OPBIH aJIFaH aXyalibl CBIHU TYPFbIIaH MalbIM/IAayIbl, COHAM-aK COTTap
MEH KbUIMBICTBIK KyZajlay OpraHAapblHbIH COT capanTaMachlHA J€reH MYKTaKJbIFbIH KamMTaMachl3

ery KaFAalbIH Tanarn eTel.
Ocn TyxbipeiMaama Kazakcran PecriyOmaukach! COT iCiH JKYPri3yiHiH JeMOKPATUSUIIBIK KaFruaTTapbiHa
HETI3/IeJITeH COT capamnTaMachl KYHeCiH 1aMbITy MakcaTTapbl MEH OachIM OaFbITTapbIH XKYHeNl Typae
OastHal 1B,
TyxsipbiMIamanbiy Ma3MyHbl Kazakctan PecriyOnnkacsl KOHCTUTYIMSCBIHBIH epexenepiHe, CoHai-
aK AJlaM KYKBIKTapbIHBIH KaJIbIFa OIpeil IeKIapaiusacbl MEH ajlaM KYKBIFbI KEMUIIIr CalachlHIaFbl
0acka J1a XaJbIKapaJblK KyXKaTTapra TOJbIK cail keneni. CoraH OaliIaHbICTBI OHBI 1CKE aChIpy KOFaM/JIb
JI€MOKpaTHUsIIaHIbIPy TPOIeci MEH KYKBIKTBIK MEMIIEKET KypyFa OH acepiH Turizedl. TyxsipsiMaama
KEIIeH Il MaKcaTThl Oariapiamanap/ibl, HOPMAaTUBTIK KYKBIKTBIK KECIMJIEp/i, TOYeJCi3, FhUIBIMU JKOHE
OOBEKTHBTI COT CapanTaMachlH KaJBINTACTBHIPYABIH koHe Kaszakctan PecrmyOnuKkachlHBIH COT
capanTaMachl )KyHeciH XKeTUIAIPY/IiH 9liCHAMAJIbIK TICUIIEPIH d3ipieyre Heri3 Oonabl.

Kasipri Tanzma Typii KbUIMBICTapbl amlly YIIIH, COHJAi-aK TYBICTBIKTBI OpHATy JKQHE TYJIFa
UACHTU(UKAIMACHIMEH OailTaHBICTHI KONTEreH 0acka MiHJIETTEp/l ey YIIiH COT MeH KYKBIK KOpFay
OpTaHAapsl TaparbIHAH MOJIEKYJISIPIBIK-TCHETUKAIIBIK TaFaibIH/1a1a bl

JHK-#bpiH TaOuru KacueTTepi ceOeHiH Oacka monennuepre KaparaHaa OyHaail 3eprrey Typi
OipKaTap apTHIKIIBLIBIKTApFa He.

A3aMaTTBIK COT OHJIIpiCiH/Ie HEKEH1 0Y3Yy, aIUMEHT TOJIEeTTIpY, OKEIIKTI Jayiay *oHe T.0. Typajibl
icTepai Kapay Ke3iHje Oanajmapra KaThICThl a3amMaTTap.IbIH IIBIHAWBI OKENIri MEH aHaJBIFBIH OpHATY
KaKeTTLIIr Tyaasl. MONeKyIsSpiblK-TeHETUKANIBIK capanTaMaHblH Ka3ipri MYMKIHIIKTepIMEH OKeJiKTi

Koca anFaHja OeJiek agamjap apachiHJA JKaKbIH TYBICTBIKTEI 99,9999%-ra nmeiiin OonaThiH YIIKEH
BIKTUMAJIIBIK YJIECTICH OpHATYFa 001a Ibl, OKETIKTI )KOKKa MbIFapy ke3inaeri ceHimainik 100% 6omanbr.
Kazakcran PecnyOnukacbiHAaFsl COT capanTaMachl Opraifiapbl MEH COT capanTaMachl KbI3MeTi
KYHECIHIH Ka3ipri )Kali-KyHl KYKbIKTBIK, HHCTUTYIIMOHAIABIK, YHBIMIACTHIPYIIBUIBIK, KaJAPJIbIK XKOHE
MaTepUaIbIK-TEXHUKAIIBIK CUIATTaFbl OipKaTap mpobiieMaiapMeH cunaTTaiajbl, oJlap/ibl MUy YIIiH
HaKTHI IIapajap KaObuigay KaKer.
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EXPLORING EARLY MEDIEVAL MIGRATION AND IDENTITY: A HISTORIAN’S
PERSPECTIVE ON aDNA ANALYSES

Dr. Salvatore Liccardo

Institut fiir Mittelalterforschung, Osterreichische Akademie der Wissenschaften
e-mail: salvatore.liccardo@oeaw.ac.at

Originally conceptualized by German humanists in the 16" century, the phenomenon known in
German as die Volkerwanderung, or the migration of peoples, remains at the center of scholarly debates
regarding the end of the ancient world. The motif of waves of migrants—often depicted as heavily armed
individuals seeking permission to cross the limes in pursuit of Rome's riches—continues to resonate
today, particularly among the general public. This theme is periodically reignited by simplistic analogies
with contemporary migration and refugee crises.

Presently, both the scientific community and the public are captivated by the fascinating results
emerging from ancient DNA (aDNA) analyses. By integrating tools and interpretations from historical,
archaeological, anthropological, and genetic research, scholars are beginning to unveil the population
history of early medieval Eurasia. This developing understanding compels us to revise our perspectives
on the scale and pace of human mobility during this period.

While archaeogenetics cannot pinpoint specific peoples based solely on their ethnonyms, and
genetic ancestry does not equate with ethnic identity, the interdisciplinary research underway is starting
to provide more nuanced explanations of population history. Particularly noteworthy is the recent
research on migrations from the Eastern Steppe to the Carpathian Basin, which has traditionally been
associated with the emergence of the Huns and the Avars in Eastern Europe. These two cases exemplify
the diversity of population movements and represent compelling examples of fruitful engagement across
disciplines aimed at reassessing longstanding historiographical debates.
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MICROCHIP GENOTYPING FOR KAZAKH TRIBAL AFFILIATED Y-
CHROMOSOME AND MTDNA HAPLOGROUP ANALYSIS

Musralina L.Y*, ZhaniyazovZzh.!, Kassymbekova A., Yergali K.2,
Kumarbekov Zh. 12, Amirgaliyeva Al., Kereyev T.1?,
Altynova N.%, Djansugurova L. !

YInstitute of Genetics and Physiology SC MSHE RK, Almaty, Kazakhstan
2Al-Farabi Kazakh National University, Almaty, Kazakhstan
*e-mail: musralinal@gmail.com

Microchip genotyping, a cutting-edge technology, has demonstrated significant potential in
enhancing our understanding of human genetic diversity, particularly in haplogroup analysis.
Haplogroups, which represent common ancestry shared by populations, are identified through specific
genetic markers passed down through generations. This technology enables the rapid and cost-effective
analysis of thousands of markers simultaneously, allowing for a more precise and comprehensive
refinement of haplogroup classifications.

In our study, we analyzed genetic data from 3,051 individuals, including 2,448 men and 603
women. Additionally, mitochondrial DNA (mtDNA) analysis was conducted on a subset of 919
individuals, comprising 651 men and 268 women. By leveraging microchip-based genotyping, we were
able to identify rare genetic variants and fine-tune the placement of individuals within haplogroups and
subgroups. This approach offers several advantages over traditional genotyping techniques, such as
increased accuracy, faster processing times, and lower costs.

The Y-chromosome haplogroup distribution among modern Kazakhs reflects a complex and multi-
layered ethnogenesis. The dominant haplogroup, C2-M217 (=49%), is widely associated with Turkic
and Mongolic populations, indicating a strong East Asian component, possibly linked
to Genghisid lineages. Significant frequencies of R1a and R1b (=10% combined) suggest contributions
from Indo-European and Scythian-Sarmatian groups. The presence of other haplogroups such as D, E,
G, J, Q, and others points to ancient and historical admixture from various Eurasian populations —
ranging from the Middle East to Siberia.

The mitochondrial DNA (mtDNA) profile of modern Kazakhs reveals a predominantly East
Eurasian maternal ancestry. The most frequent haplogroups are D (25.3%), C (15.7%), and F (11.1%),
which are widely distributed across Siberia, East Asia, and Central Asia. West Eurasian lineages such
as U (8.2%), H (3.9%), T (2.6%), and J (2.2%) indicate ancient gene flow from Europe and the Near
East, possibly linked to Indo-European and Neolithic expansions. The overall diversity reflects the
complex matrilineal heritage of Kazakhs shaped by millennia of migrations and interactions across the
Eurasian steppe.

Moreover, the ability to analyze a vast number of genetic markers in parallel allows for the
discovery of previously unnoticed genetic connections between populations, leading to more nuanced
insights into human migration patterns and evolutionary history. Microchip genotyping also aids in
resolving ambiguities in haplogroup classification, particularly in cases where overlapping markers
create uncertainties. Its high-throughput nature enables large-scale population studies, providing more
refined and reliable haplogroup assignments across diverse ethnic and geographic groups.

Ultimately, the integration of microchip genotyping into genetic research is transforming our
understanding of human ancestry. By offering a more detailed and accurate approach to haplogroup
analysis, this technology has the potential to unlock new insights into human evolution, migration, and
the intricate interplay of genetic diversity across populations.

Study was financially supported by the Scientific Committee of Ministry of Science and Higher
Education of Republic Kazakhstan under the grant project AP23489627.
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PCA AND ADMIXTURE BASED GENOMIC STRUCTURE ANALYSIS OF ANCIENT
CENTRAL EURASIAN POPULATIONS FROM THE NEOLITHIC TO 1ST MILLENIUM CE

Mustafayeva A.X", Tokmurzina S.%, Shtilkind M*., Djansugurova L!., Childebayeva A.*?

YInstitute of genetics and Physiology SC MSHE RK, Almaty, Kazakhstan
2University of Texas at Austin, TX, USA
*e-mail: mustafaeva.aikorkem@mail.ru

Ancient DNA provides a direct window into past human migrations by allowing us to analyze the
genetic makeup of individuals from populations across different time periods and regions. The
availability of published data from ancient individuals makes it possible to trace genetic shifts and
admixture over time, linking them to migration patterns and their impact on modern populations. This
study focuses on investigating the migratory history of Central Eurasia using ancient DNA. While
research on ancient genomes in Eurasia has largely concentrated on Europe, the migratory history of
Central Eurasian populations remains underexplored. Using genome-wide data from 470 ancient
individuals, we investigated the genetic continuity and admixture patterns from the Eneolithic through
the 1st millennium CE.

We carried out principal component analysis (PCA) and admixture v1.3.0 to understand how
interactions between Eastern and Western Eurasian population in a prehistoric Eurasia played a pivotal
role. Our analysis revealed periods of significant genetic turnover, particularly during the Bronze Age,
corresponding with the rise of pastoralist cultures and their spread across the Steppe. However, we also
observe long-term genetic continuity in certain regions, suggesting that local populations maintained
their genetic identity despite widespread migrations. Neolithic populations cluster in PCA space broadly
along a west—east axis, with groups from Eastern Europe and Western Siberia on one end, and outliers
such as Botai (northern Kazakhstan) and Neolithic Mongolia on the eastern periphery. Populations from
the Bronze Age form more distinct western and eastern clusters, reflecting increasing structuring in gene
pools across Eurasia. By the Iron Age, genetic heterogeneity increases substantially, driven by a notable
rise in East Asian ancestry components across several regions. This points to intensified eastern gene
flow into Central Eurasia during this time.

This study highlights the interplay between cultural transformations and genetic exchange,
providing a more nuanced understanding of the human past in Central Eurasia.

Study was financially supported by the Scientific Committee of Ministry of Science and Higher
Education of Republic Kazakhstan under the grant project AP23489627.
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GENETIC STUDIES OF ALLERGIC DISEASES AND ALLERGY-ASSOCIATED
PHENOTYPES IN THE JAPANESE POPULATION

Emiko Noguchi

Department of Medical Genetics, Institute of Medicine, University of Tsukuba, Japan
e-mail: enoguchi@md.tsukuba.ac.jp

Allergic diseases are multifactorial disorders resulting from a complex interplay between genetic
and environmental factors. Allergic sensitization refers to the production of IgE antibodies against
environmental antigens; it often precedes the onset of clinical allergic symptoms and is therefore
considered an important marker for both assessing allergic disease and developing preventive strategies.
We have recently identified genetic loci associated with allergic sensitization through a genome-wide
association study. In this presentation, | will report on the relationships between allergic sensitization
and other allergic diseases, as well as on functional analyses of the genes involved.
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GENETIC INSIGHTS INTO IRON AGE SAKA CULTURE:
ANCIENT DNA ANALYSIS OF BOZ-BARMAK BURIAL, KYRGYZSTAN

Rymbekova A?", Olivia Cheronet'?, Pere Gelabert!?, Abdykanova Aida®, Kasymkulov
Keldibek®, Michelle Hrivnyak®, Jacqueline T. Eng®, Ron Pinhasi*?, Martin Kuhlwilm?-2

! Department of Evolutionary Anthropology, University of Vienna, Austria
2 Human Evolution and Archaeological Sciences (HEAS), University of Vienna, Austria
3 Department of Anthropology, American University of Central Asia, Bishkek, Kyrgyz Republic
# Institute for Intercultural and Anthropological Studies, Western Michigan University,
Kalamazoo, MI, USA
> Department of Biological Sciences, Western Michigan University, Kalamazoo, M1, USA
® Jusup Balasagyn Kyrgyz National University, Bishkek, Kyrgyz Republic
*e-mail: aigerim.rymbekova@univie.ac.at

The nomadic cultures of the Iron Age played an important role in shaping the genetic and cultural
landscape of Eurasian populations. Yet despite its key geographical location, the Central Eurasian region
remains underrepresented in ancient DNA studies of humans. We address this gap through genomic
analysis of nine individuals from the Boz-Barmak burial site in Kyrgyzstan associated with Saka
pastoralists (4th-2nd centuries BCE).

Genetic clustering analysis placed these individuals within the genetic variation of ancient and
modern Central Eurasian and Siberian populations. We found no evidence of first-degree relatives in a
kinship analysis, however a network of second- and third-degree relationships seems to be present.
Notably, all male individuals share the same Y-chromosomal haplotype, common in present-day Kyrgyz
and Tajik groups, while mitochondrial DNA showed comparably high diversity, with distinct
haplogroups observed across the analysed individuals.

These findings support archaeological and ethnographic evidence of patrilocality in Iron Age
Central Eurasia, where male lineages remained stable across generations, while female mobility
contributed to genetic diversity. Our study demonstrates how ancient DNA analysis can complement our
understanding of the interplay between kinship, social organization and population history in nomadic
cultures.
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ANCIENT DNA REVEALS KINSHIP AND DIVERSITY IN MEDIEVAL SARAYSHYQ,
CENTRAL ASIA

Seidualy M. *, Zhabagin M.?, Mukhtar Abilseit M.3, TurarulyA.3, Raffaella Bianco®, Giuliana
Eboli Sotorilli®, Johannes Liebau®, Rita Radzevicuite®, Taylor Hermes*®, Johannes Krause®,
Childebayeva Ainash'?®

1Department of Anthropology, University of Texas at Austin
2National Center for Biotechnology, Kazakhstan
3State Historical and Cultural Museum-Reserve “Saraishyq”
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SMax Planck Institute for Evolutionary Anthropology, Germany
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The Mongol Empire, the largest contiguous empire known to date, expanded across much of

Eurasia in the 131141 centuries. Its western domain, the Golden Horde, encompassed present-day
Russia, Ukraine, and Kazakhstan, bringing together East and West Eurasian cultures. This study explores
the question of how such vast cultural and political expansions influenced the genetic landscape of
Medieval urban centers of Central Asia. Specifically, we examine whether the Mongol Empire's
conquests led to genetic shifts or maintained continuity by analyzing the population of Sarayshyq, a key
Silk Road city in the Golden Horde, located in western Kazakhstan.

We analyzed genome-wide capture data from 23 individuals excavated from two burials at
Sarayshyqg. DNA was extracted from molar teeth and the samples had low contamination (<5%) based
on autosomal and mtDNA data. Genetics sex estimation identified 14 males and 9 females. Y-
haplogroup analysis revealed that 9 of 14 males carried the haplogroup C2bl1c1, found in modern-day
Central Asia, while additional haplogroups identified are found in Mediterranean and Siberian
populations.

The Sarayshyq group showed genetic diversity along a genetic cline stretching from Eastern to
Central and South Asia, with a notable shift towards East Asian ancestry. Through relatedness analysis,
we identified a complex family structure in the first burial, showing multiple generations of a single
family, with evidence of polygamous practices common in nomadic Mongolian culture. Despite the
small sample size, we observed notable genetic heterogeneity, reflecting the diverse ancestry of the
region. Some individuals clustered genetically with modern Kazakh populations, suggesting the early
formation of the Kazakh genetic profile during this period.

The Sarayshyq individuals’ genetic profile captures the effect of Mongolian gene flow into Central
Asia, providing a glimpse into how the region’s genetic makeup began to form—a crucial gap in our
understanding of Central Asia's demographic history.
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GENOMIC LANDSCAPE OF GENETIC VARIANTS IN HEALTHY KAZAKH
INDIVIDUALS: INSIGHTS FROM A GWAS STUDY
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*Presenting author(s): Aygerim Serikzhan (aygerim.serikzhan@nu.edu.kz)
**Corresponding author(s): Ulykbek Kairov (ulykbek.kairov@nu.edu.kz)

Recent advancements in SNP genotyping have made it a cost-effective method for population
genetics studies. Despite this, the Kazakh population remains underrepresented in genomic studies.
Earlier research, including the first whole-genome sequencing (WGS) of Kazakhs and admixture
analysis of Kazakhs from Xinjiang, China, focused on smaller cohorts. As descendants of Silk Road
travellers, Kazakhs present a unique opportunity to study genetic influences from both East and West.
Thus, we present a comprehensive dataset of 224 relatively healthy Kazakh individuals.

The primary aim of our study is to create a genomic reference database for the Kazakh population
for various applications, including investigating the evolutionary history of Central Asian populations,
and advancing biomedical research.

PCA analysis and Fst heatmap results highlight the unique genetic positioning of Kazakhs between
East and West Eurasian populations, reflecting their geographical location along the historical Silk Road.
Together, these findings reinforce the idea that Kazakhs present a unique blend of Eastern and Western
influences, shaped by their historical and geographical context, yet maintaining their own distinct genetic
signature.

Additionally, SNPs with differing Minor Allele Frequencies (MAFs) compared to European, East
Asian, and South Asian populations. This allowed us to investigate genetic variants that distinguish
Kazakhs from these populations using annotations from various medical databases to explore their
potential biological and health-related significance.

We present the largest genotyping study of the Kazakh population to date, comprising 224
relatively healthy ethnically Kazakh individuals. This study advances genomic research on Central Asian
populations, exploring the genetic position of Kazakhs within Eurasia and identifying specific genetic
variants that distinguish the Kazakh population in a biomedical context. This study offers valuable
implications for population-specific health, disease susceptibility, and the development of precision
medicine tailored to this group.

Keywords: population genetics, GWAS, genomics, genetics, Kazakh genetics, pharmacogenomics
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H12-BASED INSIGHTS INTO GENETIC SELECTION IN CENTRAL EURASIA
POPULATIONS ACROSS MILLENNIA

Shtilkind M.M.1?", Tokmurzina S.S.t, Mustafayeva A.V., Altynova N.K.}, Musralina L.Z.1,
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This study explores signals of natural selection in ancient and modern Kazakh populations using
haplotype homozygosity statistics tailored for low-coverage genomic data. To trace functional genetic
adaptations in Central Eurasia lineages over thousands of years, we applied the G12 statistical
frameworks to ancient DNA (aDNA) and modern datasets to distinguish hard and soft selective sweeps
and uncover biologically relevant targets of selection.

H12 and G12 are powerful statistics for detecting selective sweeps by measuring haplotype
homozygosity within sliding genomic windows. While H12 is suited for phased data and distinguishes
between hard sweeps (single dominant haplotype) and soft sweeps (multiple haplotypes rising in
parallel), G12 extends this framework to unphased or pseudo-haploid data combining frequences of two
most prevalent pseudo-haploid genotypes into one, making it a great fit for ancient DNA analysis. These
statistics allow to infer both the presence and the nature of selective events, with G12 particularly adept
at capturing signals in low-coverage data where traditional phasing is unreliable.

For whole genome SNP pull of 470 ancient individuals representing Central Eurasian region, we
adapted and applied the G12 scan to optimize window size and step size using grid search methods.
Although initial scans identified genome-wide significant peaks, SNP-to-gene annotation across
flanking windows yielded inconsistent functional annotation without significant results. To address this,
we stratified samples into five chronological cohorts spanning 0 to 12,000 years before present. After
recalibrating G12 parameters for each cohort and normalizing G12 scores to balance sample-size noise,
we identified high-confidence selection peaks that recurred in at least two time periods. These peaks
were annotated with overlapping genes and analyzed for enriched GO terms using DAVID Functional
Annotation web tool followed by semantic clustering and visualization via the REVIGO package.

The enriched biological processes from ancient samples included cell cycle control, response to
cellular stress, neurogenesis, and cell differentiation, all pointing to adaptation in developmental and
physiological traits over time. SNPs positions corresponding to medians of peaking windows were also
characterized through the GWAS Catalog.

We further analyzed the modern Kazakh population (898 DNA samples) and modern genomes
from the 1000 Genomes Project (Europeans, Eastern Asians Southern Asians) using the same scanning
and annotation pipeline. GO analysis of modern peaks highlighted functions such as protein synthesis,
tissue repair, and cell signaling dynamics. A comparative analysis between ancient and modern datasets
revealed a core set of ~130 overlapping protein-coding genes, many of which are associated with
neurodevelopment (e.g., AMIGO3, BSN, SYNGAP1, GPHNs) and immune regulation (e.g., ARIH2 —
E3 ubiquitin ligase, HLA cluster) suggesting persistent selection in these pathways.

By integrating time stratification, statistical approaches and functional annotation, we revealed
consistent patterns of adaptive evolution tied to key biological functions such as brain development,
immune response and tissue regeneration. The overlap between ancient and modern selection targets
suggests enduring selective pressures shaping the Central Eurasia genomic landscape.

Study was financially supported by the Scientific Committee of Ministry of Science and Higher
Education of Republic Kazakhstan under the grant project AP23489627.
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POJIb TEHETUYECKHUX BAPUAHTOB 'EHOB CEPOTOHUHOBOM CUCTEMBI B
HPEAPACIIOJOKEHHOCTHU K CYUIINJAJIBHOMY ITOBEJIEHUWIO
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CynuuaansHOe NOBEICHHUE MTPEACTABISAET cO00M OHY U3 BEIYLINX MPUYUH CMEPTHOCTH BO BCEM
MHUpE M SBISETCA Cephe3HOW Tpo0ieMoil OOIIeCTBEHHOTO 3apaBooxpaHeHus. HecmoTps Ha
3HAYUTENIbHbIC YCUIINS, HAIIPAaBJICHHBIE HA MPOQUIAKTUKY 1 paHHEE BBISBICHUE PUCKA, OMOIOrHYeCcKre
MEXaHU3MBI, JIEXKAIe B OCHOBE CYWIUIATBHOTO MOBEICHUS, OCTAIOTCS HEIOCTATOYHO M3yYCHHBIMH.
Oco0oe BHHMMaHHME B IMIOCIEJHHE TOAbl YJIENAETCs TeHEeTHYecKuM (akTopaMm, B YaCTHOCTH
noJiMMop(du3mMaM T€HOB CEPOTOHMHOBOM CHCTEMBI, TTOCKOJIBKY CEPOTOHUH UTPaeT KIIOYEBYIO POJb B
peryJIsiui HaCTPOSHHUS, IMITYJIbCHBHOCTH M CTPECCOBBIX PEaKIMii. B CBS3M ¢ 3TUM 1ieIb HACTOSIIETO
MCCIIeIOBaHMS 3aKJII0YaIach B U3yUEHUH aCCOLMALINY MEKy TOTUMOp(hU3MaMU T€HOB CEPOTOHMHOBOM
cuctembl. beutn uccnenoBanbl renbl TPH1 (rs211105), TPH2 (rs4641528) orBeTcTBEHHBIC 32 CHHTE3
ceporonnHa hepmenToB Tpunrodanruapokcuiaza, HTR2A (rs63171 u rs6313) — perentopsl cepOTOHUHA
2A, SLC6A4 (rs6355) — mepeHOCUYHK CEpOTOHMHA Yy JIMI[ ¢ CYUIMIAIbHBIMU TOMBITKAMU C yYETOM
MOJIOBBIX paznnumid. MccnenoBanue OBUIO BBIOJHEHO B JAM3aiiHE CITy4ail-KOHTPOJIb, BKIIOYAIOIIEM
MAMEHTOB, TOCIUTAIU3UPOBAHHBIX MTOCIIE HEYIABIIUXCS CYHIIHIaTbHBIX MOMBITOK, U IICUXOJIOTUYECKU
3I0POBYIO KOHTPOJIBHYIO Tpynmy. ['€HOTHIHpOBaHHE MPOBOIMIOCH C HCIOJIb3oBaHHEeM | agMan-
METOOB ¥ aHAJIM3a YacTOT TEHOTHUIIOB B aJIMTUBHOMN, IOMUHAHTHOM U PELIECCUBHOMN MOJIEIISIX.

Haubonee 3Haunmbie pe3yibTaThl ObLUTH MONYy4eHbI uid nonumopdusma rs6311 rena HTR2A. B
obmeit BeIOOpke TeHotun CC mpoaeMOHCTpHpOBaN 3aMUTHBIA APQPEKT NPOTHUB CYUIHIATBHOTO
noBeaenust (y2 = 22,413, p = 1,358e-05, OR = 0,29 [0,15-0,55]), a rermotunn TT ObL1 CBsA3aH C
noBbimeHHsM prckoMm (OR = 3,16 [1,72-5,81], p = 0,0002). V »KeHIIWH accolMalii ObUTH Oosee
BeIpakeHbl: reHoTHnn CC okazancs 3HaYWTenbHO TpPOTeKTHBHBIM (P = 8,159%-10), a TT —
aCCOLMUPOBAHHBIM C yBenudeHHbIM puckoM (OR = 4,70 [2,08-10,64], p = 0,0001). TTonumopduszm
rs6313 Takxe mokazan TEHJEHIUIO K aCCOLUAIMK C CyMUIUIATbHBIMU MONBITKAMH, HO TOJBKO CPEAU
keHiuH. B peneccuBHoi Momenu renorun AA mmen OR = 2,85 [1,06-7,69] npu p = 0,0562, urto
yKa3bIBa€T Ha BO3MOXKHYIO MOJIOBYIO crieruduky neiictBus ayutens A2. Panee nmokazaHo, 4TO JTaHHBIN
MOTUMOP(H3M MOKET OBITh CBS3aH C INCUXWYECKHMMH PACCTPOWCTBAMHM, BKJIIOYAs IHU30()PEHUIO U
OUIIOJIIPHOE PACCTPONUCTBO, YTO MOJATBEPHKIALT €ro MOTEHIHUAIBHYIO POJIb B MATOr€HE3€ IMCUXUUECKUX
COCTOSIHUHM, COINPOBOXKJAIOIIMUXCS BBICOKUM PHCKOM CyHIMJIA. BBIBOJABI JaHHOTO HCCIEIOBaHUSA
MOTYEPKUBAIOT 3HAUYMMOCTh ToiuMopdusmoB r1s6311 u rs6313 rema HTR2A B ¢opmupoBanuun
TeHETUYECKOM Mpeipacroio)KeHHOCTH K CYWIUIAIbHOMY IOBEJIEHHIO, OCOOCHHO CpeAM >KEHILUH.
I'emotun CC rs6311 mnposBisieT CTaOWIBHBIA 3almIUTHBIA 3(P(GEKT, BO3MOXKHO, 3a CYeT Ooliee
cOaaHcupoBaHHOM dKcTpeccuu perentopa 5S-HT2A u addexkTHBHOMN cCepOTOHNHEPTUIECKOH Nepeaadm.
Hanpotus, HocuTenbCcTBO ayuienst T MOXKET HapyllaTh paboTy CEPOTOHMHOBBIX PEIETITOPOB, MOBBIIIAS
BEPOSITHOCTh Pa3BUTUSI aPPEKTHUBHBIX W IMOBEICHUYCCKUX HAPYIICHWH. DTH JTaHHBIE COTJIACYIOTCS C
TUIIOTE30M O CHM)KEHHON aKTUBHOCTH CEPOTOHMHEPTUYECKON CUCTEMBI KaK OJHOM M3 OMOJIOTHYECKUX
MEXaHHM3MOB CYUIIUAATFHOCTU. B 4acTHOCTH, CHIDKEHUE YPOBHS TpUNTOPaHa U aKTUBHOCTH (epMEHTa
TPH MoeT yMeHbIIaTh CUHTE3 CEPOTOHHUHA, CIIOCOOCTBYS Pa3BUTHIO IEIIPECCUBHBIX U CYUIIUAATBHBIX
CHMITTOMOB.

PesynbraThl HACTOSIIETO UCCIIEAOBAHUS BHOCST BKJIa/l B TOHUMAaHNUE TEHETHYECKIX MEXaHU3MOB,
YYacCTBYIOIINX B PA3BUTHH CYUIHIAIBHOTO TIOBEACHUS, M TIOJUYEPKUBAIOT 3HAYUMOCTh yUeTa IMOJIOBBIX
pa3nuuMii py aHau3e TeHEeTUYECKHX PUCKOB. B mepcrexkTuBe NaHHbIE MOIUMOP(GU3MBI MOTYT OBITH
WCTIOJIh30BaHBI KaK MOTEHIMATIbHBIE OMOMapKephl B TIEPCOHAIN3UPOBAHHOM IMOIXOE K TMPOPHUIAKTHKE
U JICYCHUIO CYMIMJAIBHOTO IMOBEJIEHHs. YUHUThIBas MYJbTU(DAKTOPHYIO MPHUPOLY CYHIMIATIBHOCTH,
He0OXOIUMBI JTalbHEHIIne UCCIeOBaHUs Ha 0oJjiee KPYMHBIX BHIOOPKAX C YYETOM JOTOJHHUTEIbHBIX
OHMOJOrMYECKHX, ICUXOJIOTMYECKUX U COLMANIbHBIX (PAKTOPOB, a TaKKe B3aUMOJICUCTBUS T€HOB MEXKIY
co00if U C OKpYKaOIIEH CPeon.
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Ancient DNA (aDNA) is a crucial tool for detecting evolutionary signals preserved in the genome.
Here, we use aDNA to track long-term selection spanning 12 000 yearsago to the present in Central
Eurasia, an understudied area that warrants deeper investigation. Our study analyses 470 individuals
from territories of modern Kazakhstan, Kyrgyzstan, western Mongolia, Uzbekistan, Xinjiang, southern
Russia, and Buryatia.

The pcadapt analysis of the general cohort of ancient individuals (n=470) from Central Eurasia
revealed 413 SNP candidates for selection. We focused on SNPs associated with physical traits,
metabolism pecularities, and susceptibility to diseases in time-scaled (5 periods) analysis.

We carried out allele-frequency scans for local adaptation on the entire cohort and across
successive time periods. Significant, time-persistent signals emerged at loci underlying pigmentation
(SLC45A2), height (AHRR, CATSPER3), metabolism (ATXN1, GLRA3), immune response (IL10RB,
HLA cluster on chromosome 6), oncogenesis (ADISSP), and cardiovascular regulation (SLC6A2/CES4,
PPP1R9B). In modern populations, chromosomes 6 and 8 show the strongest footprints of selection,
possibly, indicating that these adaptations accumulated gradually over millennia.

Our findings highlight the gradual and episodic selective pressures in Central Eurasia demonstrate
the power of time-stratified aDNA to reveal how human genomes have adapted to Nomadic style and
Central Eurasian environmental shifts over thousands of years.

Key words: ancient DNA, pcadapt, selection, local adaptation, SNP

Study was financially supported by the Scientific Committee of Ministry of Science and Higher

Education of Republic Kazakhstan under the grant project AP23489627.
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Structural Variation Consortium, Christine R. Beck3#, Ann-Marie Torregrossa®, Charles Lee!, Omer Gokcumen?
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Starch digestion is a cornerstone of human nutrition, driven by the enzyme encoded by the amylase
(AMY) genes. Although a high AMY1 copy number has long been linked to farming populations, the
evolutionary timing and mechanisms underlying this expansion remain unclear. In our study, we
conducted an unprecedented nucleotide-level investigation of the human amylase locus in 98 globally
diverse, present-day human genomes, reconstructed 30 distinct haplotypes, and estimated AMY copy
numbers in 68 ancient genomes dating from 45,000 to 1,000 years before present, as well as archaic
hominin genomes.

Our findings revealed that the coding sequences of all AMY gene copies are under negative
selection, emphasizing the critical enzymatic functions preserved throughout human evolution. The most
common three-copy AMY 1 haplotype originated approximately 270,000 - 140,000 years ago, well before
the out-of-Africa migration, and has since driven recurrent non-allelic homologous recombination that
rapidly generates new haplotypes, mutating faster than ~98% of tandem repeat loci surveyed genome-
wide.

Variable copy numbers of AMY1, ranging from four to eight copies, were already present in pre-
agricultural ancient genomes, demonstrating that structural diversity at this genomic locus predated
agriculture by tens of thousands of years. While agriculture likely amplified existing variants, our
analysis also revealed a noticeable increase in AMY1 copy number within the last 4,000 years, coinciding
with the rise of farming and starch-rich diets. Furthermore, AMY1 duplications in Neanderthal and
Denisovan genomes push the initial expansion of the locus back to before the human-Neanderthal split,
over 800,000 years ago. Notably, three of six Neanderthal genomes and one Denisovan genome carried
three AMY1 copies, indicating early duplication events that may have seeded later expansions.

Together these findings revise the prevailing “agriculture-driven” model for the human amylase
locus. Rather than creating extra AMY1 copies, agriculture likely amplified adaptive variants that were
already present in early humans. High-resolution haplotyping, combined with sampling across time,
reveals an exceptionally dynamic yet functionally constrained locus, one that equipped our lineage, and
our close relatives, for enhanced starch processing capacity long before the advent of agriculture. This
deep-rooted variation may help explain differences in metabolism and dietary responses, offering
valuable insights into nutrition and health today.
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TEHETHYECKAS TEHEAJIOT'US KA3AXOB
XKabarua M.K.Y", Caburos XK. M.?
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*e-mail:mzhabagin@gmail.com

I'eneTnueckas reHeaqorusi — 3TO MEXAUCIUILUTMHAPHOE HAYYHOE HAIlPaBICHHUE, 00bEIMHSIONICE
COBPEMEHHBIE METOJIbl MOJIEKYJAPHOM TE€HETHMKH M MPUHLUIBI KJIACCUYECKOW TeHealloTuu JUis
PEKOHCTPYKIIMM POJCTBEHHBIX CBSI3€H, HCCICIOBAaHMS MHIPAMOHHBIX TIPOLIECCOB U HCTOPHH
dhopmupoBanus TeHO()OHIa HAPOIOB.

Kazaxu — Tropkosi3piuHas kopeHHas nonyisiiusi LleHTpanbHoil A3un, B CTPYKType TeHO(hOoHa
KOTOPOH COXpaHMJIach T'€HEATOTHYECKas MaMsTh Pa3HBIX IUIEMEH W POAOB. Y-XpOMOcOMa SBISETCS
OIHUM U3 D(PQPEKTUBHBIX HWHCTPYMEHTOB B HU3YYEHHMHM CTPYKTYpbl TeHO(OHIA MOMyJIALHUA U €e
FEHETUYECKON Te€HEaJIOTHH.

C uenbro M3y4yeHUs TEHETHMYECKOW BapuaOENbHOCTH Y-XpPOMOCOMBI B TeHO(OHIE KazaxcKou
MOMYJISAUUU W BBIBJICHUS €€ B3aMMOCBS3M C POJOIJIEMEHHOW CTPYKTYypOl OBUIO TPOBENEHO
CEeKBEHHUPOBAHHUE MPOTKEHHBIX YIaCTKOB Y -XpOMOCOMBI (22,5 MITH map ocHOBaHHMiA) ¢ moMolipio BigY
tecta (FamilyTreeDNA) y 528 mnpexacraButeneii ka3axoB, mpuHamIexKammx K 20 OCHOBHBIM
POJIOTIIIEMEHHBIM TPYTIIIaM.

@unoreHeTHYECKU aHannu3 Y-XpPOMOCOMBI Ka3axOB BBISBISIET MHOXKECTBEHHBIE 3((EKTHI
OCHOBATEJISA, OTPAKAIOIINE MATPUIUHEHHOE IPOUCXOXKICHUE PA3INYHBIX POJIOB, KAXK/IBIM U3 KOTOPHIX
XapakTepu3yeTcs mpeodrajaHneM COOCTBEHHON YHUKAIBHON TMHUNA. DTOT (PEHOMEH TaKkKe OTpakaeT
MHOT'OBEKOBYIO CTaOUJIBHOCTh IeHeanorndeckux JuHuil. [Ipoenénnoe rimybokoe cekBeHupoBaHue Y -
XPOMOCOMBI TIO3BOJIHJIO C BBICOKOW CTETIEHBIO pa3penieHus HACHTU(DHUIIMPOBATH POIOCTICIU(UIECKIE

Mapkepbl. Harmpumep, Asist 0THOTO U3 KPYIHEHIINX TUIeMEH Ka3aXCKOTro Hapoaa — aprbIHOB — Obla
BBISIBJICHA XapakTepHas ramiorpynmna Gla-L1323, cpeau npeacraBuTesei pojia allibiH JOMUHAPYET
ramtorpynma C2a-Y 15552, pon koHbIpaT XapakTepu3syercs npeodinaganueM ramiorpymist C2b-ZQ402.
OTH JTaHHBIE HE TOJBKO MOJTBEPKIAIOT YCTHBIE TEHEAIOTHUECKUEe MpenaHus (Iexipe), HO U
IPEIOCTABIISIOT  MOJIEKYJIIPHO-TEHETHYEeCKOe  OOOCHOBAaHME  POJOBOM  CTPYKTYpBl — Ka3aXCKOro
obuiectBa. COBOKYITHOCTh OOHAPYKEHHBIX POJIOCHEIIM(PUUHBIX TaIJIOTPYIIT CIYKUT SPKUM IPUMEPOM
TOTO, KaK COLMAIbHbIE HHCTUTYTHI M KYJIbTYPHBIE TPAAUIIMU MOTYT (POPMHpPOBATH T€HETHUECKUN
nasamadT TOMyJISIIH, 3aKperisis 3G (eKTs ocHOBaTeNs Ha MPOTSHKEHNH MHOTUX TTOKOJIeHuH. Takoi
MOJIXO]] TOYEPKUBAET BaXKHOCTh UHTETPAIIMH TeHETUYECKUX JTAHHBIX C UCTOPUKO-ITHOTpahUIecKumM
KOHTEKCTOM Uil Oonee TJyOOKOrO TOHWUMAHHUS TIPOLIECCOB TOMYJSIIMOHHOW —JUHAMUKH U
(bopMHpPOBaHNS COBPEMEHHBIX T€HETHUECKUX CTPYKTYD.
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IN THE SEARCH OF ANCESTRY INFORMATIVE MARKERS FOR KAZAKH
POPULATION

Zhaniyazov Zh.A.>*% Tokmurzina S.S.%, Birlikkyzy A.A.2, Raimbekova N.A. ?,
Djansugurova L.B.>

Ynstitute of Genetics and Physiology SC MSHE RK, Almaty, Kazakhstan
2Al-Farabi Kazakh National University, Almaty,Kazakhstan
3Satbayev Kazakh National Research Technical University, Almaty, Kazakhstan
*e-mail: zhas0203@gmail.com

Ancestry informative markers (AIMs) are key tools for investigating population structure,
historical migrations, and genetic diversity. Despite increasing interest in Central Asian populations, the
Kazakh population remains underrepresented in global AIM studies.

In this ongoing project, we analyzed genome-wide SNP data from 500 Kazakh individuals,
comparing them with reference populations from Central Asia, East Asia, and Europe. After applying
quality control procedures, a dataset of 50,563 high-quality SNPs was retained.

Preliminary principal component analysis (PCA) and pairwise Fst comparisons revealed distinct
genetic clustering of Kazakh individuals relative to neighboring groups. Candidate AIMs were selected
based on the top 5% of SNPs ranked by Fst values, highlighting regions of pronounced allele frequency
differences.

To further refine marker selection, we are using machine learning models, aiming to identify the

most informative SNPs capable of distinguishing Kazakh ancestry with high sensitivity and specificity.

Our preliminary findings indicate that it is possible to develop a reliable set of Kazakh-specific

ancestry informative markers, which could be applied in population genetics research, biomedical

studies aimed at genetic risk assessment, and forensic investigations within Central Asia. Further

validation steps are underway to finalize the marker set and evaluate its performance across independent
datasets.

Study was financially supported by the Scientific Committee of Ministry of Science and Higher
Education of Republic Kazakhstan under the grant project AP23489627.
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NHHEPBALIUA TEYEHOYHbIX IMM®ATHYECKHUX Y3J10B ITPU
TOKCUYECKOM I'EITATUTE

Ao6apemos C.H.
Huemumym eenemuxu u ¢usuonoeuu KH MHBO PK, e. Anmamet,
Pecnyonuxa Kazaxcman
e-mail: Abdr_Ser@mail.ru

[leyenpb — ryaBHbII Opran MeTaboIM3Ma 4eJI0BeuecKoro opranusma ¢ 6osiee yeM 70 GyHKUUAMU,
KOTOpPBIE 00ECTIEYMBAIOTCS IPOIIECCAMH, IIPOUCXOISIIMMHE B KJIETKAX NEYCHOYHBIX J10JIeK. 3a00sieBaHus
MIEYEHU COIMPOBOXKAAIOTCS HAPYIICHUSIMU (DYHKIIUU U CTPYKTYPHI IIEUEHHU, KOTOPbIE XapaKTepU3yIOTCs
W3MEHEHHEM MeTabonm3Ma M CHIDKCHHEM WMMYHHOTO CTaTyca OpraHu3Ma, a TaKKe MPUBOJHUT K
CYILIECTBEHHBIM H3MEHEHUSIM CTPYKTYphl U (PyHKuMU KieTok. Iledenp u numdaTtudeckas cuctema
Yy4acTBYIOT B PEaM3allid MHOIMX I'OMEOCTaTHYECKHUX MPOIIECCOB, MOCKOJIbKY B IEUEHU 00pazyeTcs
6omnee 50% Bcelt muM(bl opraHu3Ma, a ee peruoHapHble TUMGATHUYECKUE Y3Jbl BBICTYNAIOT B POJIH
nepudeprdeckux (pUILTPOB, OYUIIAIINX 00pasyronryrocs B neueHu uMpy. Llens qanHOro padoTh
U3YYHUTh QYHKIIMOHATIBLHOTO COCTOSIHUSI TICUEHU U MHHEPBAIlWs I€YEHOYHBIX TUM(PATHUECKUX y3JI0B IpU
TOKCUYECKOM TIelaThTe.

DKCHeprUMEHTHI MpoBeeHbI Ha 20 Mo0BO3pebIX Kpbicax (camuax) auaun Wistar, u3 KoTopbix
ObutH co3maHbl ABe rpynnbl. [lepBas — xontponwsHas (7 kpwic). Bropas rpymma (13 kpwic) — s
MOJIETUPOBAHUSl  OKCIIEPUMEHTAIILHOTO TOKCHMYECKOr0 remaTHTa IOoJBEpraigach BO3ICHCTBUIO
terpaxsiopmeradoM (CCl4), koTopblii BBOIMIM BHYTPUOPIOIIUHHO 3 pasa depe3 JeHb, (mo 0,3 mr/kr
Macchl KUBOTHBIX). Yepe3 30 cyT xuBOTHBIX 1-ii u 2-i rpynm Opanu B 3kcrnepuMeHT. M3ydanu
QJPEHEPTUYCCKYI0  WHHEPBAIMIO TEYCHH NPHUMCHSIICS  CIeUU(DUUSCKUH  THCTOXUMUYCCKHMA
(bayopecteHTHO-MUKPOCKOIIMYECKUI METO/1 BBISIBJIICHUS KATEXOJIAMUHOB B TKaHAX Mo MeToay danbka
B monudukanuu B.A. ['oBbIprHA ¢ UCMIOIB30BAHUEM TIIMOKCATIEBON KUCIOTHI. [ OTOBHIIM KPHUOCTATHBIE
MONEPEYHbIE CPE3bl U3 TKAHEW MeUeHU TONUHON 15-20 MKM.

Y UHTaKTHBIX KPBIC C TIOMOIIBIO CHEIU(PUIECKOTO THUCTOXMMHUYECKOTO METO/A BBISIBICHUS
KaTeXoJJaMHMHOB B TKaHH OPraHOB HaM YJalloCh BBIABUTH (PIyopecuupyroline aapeHeprudecKue
HEpBHbIE BOJIOKHA BO BCEH TOJIIE CTEHKaX pailoHax MneyeHOYHOW Joiabku. KonnuecTBo MX 0COOEHHO
00JbIIUM OBITIO B MBIIIIEYHOM 0000uKe. Yallle 3/ech ONpeaessiiuch OJUHOYHBIE CBETSIINECS BOJIOKHA,
COOTBETCTBYIOIINE HEPBHBIM TepMUHAIAM. [Ipu TOKcHYeCKOM TremaTuTe B TKaHU JOJbKH PErHOHa
Me4YeHn HaOMI0AANOCh CHIDKEHHE (DIYyOpecleHIMU aApeHEPruYecKuX HEPBHBIX BOJIOKOH, a TaKXkKe
OTCYTCTBHE OJIMHOYHBIX HeHpoHOB. IIponcxoanno HapylieHHe mnepepacrnpeneaeHusi BOJbl, OOIIEro
Oenka M AIEKTPOJIUTOB B KHUAKUX Cpelax opraHusma. Takum oOpazoMm, MpH TOKCUYECKOM TermaTHTe
Han0oJiee MOJBEPKEHBI BEIOPOCY HOpAJpEHATIMHA YYACTKH HEPBHOTO BOJOKHA MEXIY BapHUKO3HBIMU
pacIIMpeHusIMH, TO €CTh BE3UKYJIaMH, OTBEYAIOIIUMHU 32 TPAHCIIOPT M OCBOOOK/IEHNE KaTeX0JIaMHHOB,
B YaCTHOCTH, HOpaJpeHaINHA. Y KPBIC C TOKCHYECKHM TeMaTUTOM B CTCHKE MEUYEHOYHOW PErruoHe
OTCYTCTBYIOT OJMHOYHBIC HEUPOHBI, KOTOpPhIE OOHAPYXMBAIWUCh Y MHTAKTHBIX >XHUBOTHBIX. [lpu
TOKCHYECKOM TeMaTUTe Ha MpenapaTax JuM(OY3JI0B y BOPOT y3ja B TOJIIE KAICyJbl y3ja OTJeIbHbIE
aJipeHepruvecKre HEPBHBIE BOJIOKHA 00Pa30BBIBAIM HECIOXKHBIC HEPBHBIE CIUIeTeHUs. BolokHa ObuH
TOHKHMH, 0e3 TepmuHaieil. Bapuko3ubie yTommieHus cinabo BeIpakeHbl. Pe3ynbTaThl HCCIeI0BaHUS
MOKAa3bIBAIOT, YTO MPU TOKCHYECKOM IelMaTUTe B TKAHU U COCYAaX MEUYEHOUYHBIX TUM(ATHIECKUX y3JI0B,
Ha0IrI0amach JECTPYKIUSA aIpEeHEePTUUECKOW WHHEPBAIlUU, MCYE3TH MEJIKHE TEPMHUHAIM HEPBHBIX
BOJIOKOH M 4YacCTh BAPUKO3HBIX YTOIIICHHM, SIBISIONIUXCA JeTo KaTexonaMuHoB. Hactynana quddys3us
KaTeXO0JIaMHUHOB B OKpPYJKaIOIIWE TKAaHW, YTO yrHeTaeT S(PQPEepeHTHYI CHUTHAIU3AINI HEPBHBIX
npoueccoB. [lpu remarure NPOUCXOAUT HAPYILIEHHWE BOAHO-COJIEBOTO TOMEOCTa3a Yy KpbIC, YTO
MPOSIBIISUIOCh B YMEHBIIEHUH O0BbEMa IUIa3Mbl, 00beMa MUPKYJIUPYIOMICH KpPOBH, JUMQOTOKA, a
nuMbaTHIecKasi CucTeMa MU TeTaTUTE BBIMOIHSIET POJIb JIEMO JIsl HOHOB KIS U KaJbITHs.
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KAHYAPJIAPJIBIH AC KOPBITY KOJIIAPBIHA TOKCUKAHTTBIH 9CEPI
A6npemos C.H. 12", Haitman6aesa Bb.b. 2, Tineyxan M.E. 2

1KP FI)KBM F'K I'enemuka scone puzuonocusi uncmumymot, Aimamol, Kazaxcman
2 Abaii amvindasul Kazax ynmmoix nedazouxanvix ynueepcumemi, Aamamot, Kazaxcman
*e-mail: Abdr_Ser@mail.ru

Kopiaran opraHsl JlacTayIlbl XUMMSUIBIK 3aTTapblH 1IIIHJE afaM JACHCAYJIbIFblHA YIIKEH Kayil
TOHJIPETIHACP OHAIPICTIK TOKCUKAHTTAp: KaJAMHUH, KOPFACBIH, CHIHAIN >KOHE YIIKBIII OPraHUKaJIBIK
KOCBUIBICTAp JKOHE Oackayiapbl eTe KayinTi Ooibln caHanaabl. Onap KaHalHajibIMbIHA, Oayblp MEH
Oyiipek KbI3METiHIH OY3bUIybIH, COHbIMEH Oipre OuMoMeMOpaHajIapAblH 3aKbIMAAHYBIH TYJIBIPAJIBL.
Ocbliran 6aiiaHbICTBI acKa3aH-11IEK >KOJIJapbIHbIH KbI3METIH, OJap/AbIH TachIMalay KOHE APEHaKIbIK
KBI3METIH, YJIIanap apachlHIarbl KyBICTBIK JKOHE MEMOpaHaJbIK TaChIMAJJaHybIHA OCEPiH 3epTTEYAiH
TEOPHSUIBIK KOHE NMPAKTUKAIBIK MAaHbI3bI 30p. 3€pTTEY JKYMBICHIHBIH MAKCaThl: €reyKYHPBIKTapAbIH ac
KOPBITY >KOJIJaphIHJa KaThICAThIH ()EPMEHTTEPAIH KaJbINTHl KYHiHIE >KOHE KaJMUN TY3BIMEH dcep
€TKEHHEH KEHiHT1 aKTUBTLUIITH aHBIKTAY.

3epTTey oIicTepi HEri3iHEeH acKa3aH-1lIeK >KONJApbIHBIH MEMOpAHANBIK JKOHE KYBICTBIK
TachIMAJIJIaHybIHA KaIMHUI MOHIAPBIHBIH SCEPiH 3epTTey MaKcaThiHAa ereyKyipbikTapaa 30 KyH 00ifbl
ToyJirine kaaMui xiopui epitires cymen 200 M1 6epy apKbLIbI )KY3€Tre achIpbUIIbl. AybIp MEeTaLIIap
TY3apBIHBIH YJIbI 9CEPiH aHBIKTAY YIIiH Ja00pOTOPHUSIIBIK €reyKYHPBIKTapabl 2 TonKa O6eik, 1-mii Tom
(15 ereykyipsIk), ait ekiHii TKiprOerik Tor (25 ereyKkyipbiK) albiHIbl. EreyKyHpbIKTapabl YIAaHIBIPY
HETI3IriHEH aybplp METAUAAp TY3JapbIHBIH CyAaFbl MOJIIEPIMEH JKYPri3iii. DKCIepuMeHTaIbI
TONTAaFbl €reYKYHUPBIKTApFa ayblp MEeTaIAAp TY3Japhl, SFHU Kaamuil xiopuai epitiired cy 200 mi-aen
30 kyH Ooiibl 6epinai. SIrau, kaamuit (Cd) Ty3apiH cyaarst 0,05 mr/i (0,02 Mr/kr) KOHIICHTPAIUACHIHIA
Oepini.

AckazaH KypaMmbIHJIaFbl OHMOXMMHSIIBIK KOPCETKIIITEep/IeH MBIHAHIAW MOIIMETTEp aJJIbIK.
AnannHamMMHOTpaHc(epa3a MeH acnapraTaMHHOTpaHc(epasa KOHLEHTpAIMsChl OakbpuIay TOOBIH/AA
223,942,6 xone 231,4+4,1 ME/n 6onasl, Oyt ©3 Ke3eriHie KaaMHuil Ty31apbIMeH yJIaHbIpy OapbIChIHIA
287,345,3* sxxone 299,6+2,5* ME/n GipaikTepiH KopceTTi, SIFHU aisl imekte 29,5%-Fa, aln TOK illeKTe
10,2+0,1* ME/n nenreitine apTThl *oHE acKazaHaa Oyy1 kepceTkim 65%-Fa apTKaHABIFBI OalKaiabl.
VnanynaH keiiH ackazaHnuarbl kepcerkimrep 28-29%-ra (P<0,05) apTkaHablFbiH OaliKaliMbI3. Al €3
Ke3erinae curtuii (ocdaraza KOHIIEHTPAMACHIHBIH acKa3aH/a, ac 1IIeK MeH TOK IMIEKKe KaparaHja
63%-ra (P<0,01) apTkanabIFbIH KepeMi3. bys 3 ke3erinje ackopbITy Kyiecinae eHimMaep/iH 06acsiM
0eJiri, SFHU KagMHUI TyY3JapblHBIH MOHAAPBIHBIH JKMHAKTATybl OCbl OeisiMJie OO0JIybl BIKTHMAI.
CoHIBIKTaH yJlaHy Ke3iHJe acKa3aHHBIH clieMein KabaTelHAarbl (ocdara3a kepceTkiliHiH 0acka
OemiMIepMeH CaNBICTBIPFaH/a apTHIK 00Ty BIKTUMAJIBUIBIFBI )KOFAphl. AC KOPBITY JKOJBIHAA KaIMHA
MOHJAPBIHBIH dCepl aHBIKTAIIBl. OJeMJIe OpbIH aJbIll OTHIPFaH SKOJOTHSUIBIK >KaFJaiIbIH, 3USH/IbI
(bakTopiapIblH, AKOJOTHSUIBIK axyalJIblH KYH CaHall YIIBIFBIT OTHIPFAHIBIFBIHBIH ©31, aTalFaH
MOCEJICHIH epeKIle ©3€KTI €KeHIH aWKbIHIANAbl. Ayblp MeTasl TY3/4apbl, OHBIH IMIiHAE, KaJIMHHA
MOHJaphl Ja KayinTi OOJbINl caHanaabl, OoJlap KaHalHalbIMbIHA, Oayblp MeH OyHpek KbI3METiHIH
Oy3bUTYbIH TyAbIpaabl. bi3 o3 3eprreynepimiszie ac KOpPBITY >KOJBIHBIH MeMOpaHaJbIK T'HJIPOJIH3IHE,
AcAT xone AnAT, amunaza ¢pepMeHTTEPIHIH KoHE CUITUI GocdaTaza OeCeHIITITIHE TOKCUKAHTTHIH
ocep eTyiH aHBIKTAJbIK. 3epTTey HOTHXKECIHAE ereyKYWpBIKTap/blH KaJbIIThl KOHE TOKCHKAHTIICH
yJIaHFaHHaH KeH1HT1 KapblH, alll 1IIeK KOHE TOK 1IIeKTeri (epMEeHTTEp 1iH OeICeHAUTIr aHbIKTaJbI.

VYnany ke3inze cintiii pocdaraza MeepiHiH )KorapiaraHbl, COHBIMEH Oipre aMMHOTpaHc(epasza
(dbepMeHTepiHiH JeHIeiHIH apTKaHAbIFbl OalKasabl, MyHBIH OapibIFbl Oayblp KbI3METIHIH OY3bUIBIIM,
OaybIp MEH YHKbI O€31H/Ier1 IUTOJIOTUSIIBIK YAEPICTEpIiH KYLIeHreHiH, 0el0K CUHTE31HIH TOMEHAEeTeHIH
OuTmipesi )koHe 3aT aIMacy/IbIH TaCMAJIITaHYBIHBIH OY3bUIFaHIBIFBIH KOPCETE/I].
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TokcuKalbIK 3aTTapiblH OHMOJOTHSIIBIK OOBEKTLIepre ocep €Ty KaOlaeTi apKbUIbl OJIapAbIH
KYpPbUIBIMBI OY3bIJI1aJIbI,0HBIH HETi3ri ce0e0l YBITTHI 3aTTapblH OONyBbIHIA. 3aTTap/blH apachlHAAFbI
albIpMAIIbUIBIK OJApAbIH YBITTBUIBIFBIHAA. AF3ara 3UsH KENTIPETIH 3aTThIH MeJIIepl HEFypibIM a3
0oJica, COFYpIbIM 01 yibl 0oNiabl. YBITTBUIBIFBI JKOK 3aTTap ic ky3iHae koK. Kasipri yakeiTra anam
KYHJIETIKTI eMipAe, MeIMIUHAa 1A, OHAIPICTE XKOHE aybll IIapyallbUIbIFbIHA KOJIIAHBLIATEIH MbIHAFaH
XUMUSIIBIK 3aTrTap Oenrimi. JKpuimam FBUTBIMHU-TEXHHKAIBIK HPOTPECC XUMUSUIBIK KOCBUIBICTAP/IbIH
CaHJIbIK ©CylHE OKeJe/i, COHIBIKTAaH MaMaHAap/blH alAblHAa Kypaem minaerrep Typ. Onmap Oenrini
XUMUSUTBIK KOCBUTBICTAPABIH TOKCHUKAIBIK OCEpiH Oiyi, KypIeli OHIIPICTIK KaJJABIKTapJIbIH, XaJIbIK
[IapyanibUIbIFbl OHIMACPIHIH KOHE KaHAa XUMUSIIBIK 3aTTap/AblH KOpIIaraH OpTara THT13€TiH SCEpiHiH
BIKTHMAaJ KayinTulirid Oaranaid Oiryi kepek. 3epTTey )KYMBICBIHBIH HET13T1 MaKCaThl YBITTHIH 9Cep €Ty,
yJIaHyJIbIH aJIIbIH ATy >KOJIJapblH 3€pTTey.

3epTTey omicTepi MEH Marepuaniapbl. 3epTTey KyMbIchl canmarbl 250-270 1. 0GonaTbiH
1a00paTOPHSITBIK aK ereyKYHpPBIKTapFa XKYPri3uiai. 3epTTey KYMBICTapblHA AJIBIHFAH €TeyKYHPBIKTap
eKi Tomnka OemniHfl, 1-1mi Tonm 6akpuiay TOOBI, 2-11i Tom TaXipuOenik Ton. EkiHimIi Tom kaHyapiapblHa
TYpi J03amarbl TOKCUKaHTTap Oepinai. Kan MeH nuMdanbH (GU3NKaIBIK-XUMUSIIBIK KOPCETKIIITEPi
aHBIKTAJIJIBL.

Hotwmwxenepni tankeuiay. 3aTTaplIblH TOKCHUKAJIBIK ocepi OJapiblH (YHKIMOHAIIBIK HEMece
KYPBUIBIMIBIK-(DYHKIIMOHATABIK  ©3TrepicTepiMeH Oipre KypeTiH jKacyllalap/blH 3aKbIMJaTyblHa
Herizgenred. Tyrac opraHu3zM OesiriHe acep €TYIIH OpTYPJUIrT - jKacyllaHbIH YHBIMAACYBIHBIH
KYpJENiirine, JeHeH1 KYpalThIH kKacyllanblK GopMagapAblH SpTypillirine 6aiaaHbICTbl. DBOIIOLHUS
MPOIECIHAC TY3UIETIH OPTYpJl MyIIeNep MEH YiInajapibl KYpaWThIH JKEKe jKacyla TypJepiHiH
KYpPBUIBICBI MEH KBI3METIHIH €pEeKILIeNIKTepl COHIIAIBIK, 9p TYpJi KacyllagapAblH TOKCHKAHTTapFa
CEe3IMTaJIIbIFbl MBIHJIaFaH PET €peKIIeNIeHyl MYMKIH. DJIEKTPOJIUT KYpPaMbIHbIH OY3bLTYbl MOHIApIbl
OaliaHpICTBIpyFa KaOUIeTTI 3aTTapMeH ylaHy Ke3iHzae Oaiikanmaapl. bipkarap 3artapMmeH yinany,
JKacyIlaapaiablK CYMBIKTBIKTBIH JKOFapbl Oydepriik KabuleTiHe KapaMacTaH, OpPraHW3MHIH 1IIKi
OPTACHIHBIH KBIIIKbUI-HETI3/IIK KAaCHETTEpiHIH aWTapiblKTail Oy3blIybIMEH Oipre >Xypyl MYMKIH.
ToxipubeneHn anraH MaliMeTTep OOMBIHILIA yIaHABIPYJaH KeWiH KaHHbIH pH KepceTkimni anumos
OarbIThIHA ©3TE€PreHAIriH KecpeTeni. A ajaM JKoHe jKaHyapyap opranusminiae pH kepcerkimrepi
MaHbI311bI 30p. Kannarel pH kepcetkinni 6akpuiay ToObIMeH canbicThiprana 0,7%-Fa TOMEHIereH/IIT1H
OalikaliMbI3. benokTapaplH KacHeTTepiH XUMUSUIBIK 3aTieH Oy3y TOKCHMKAaHTTBIH KYpPbUIBIMBIHA 14,
aKybI3/IbIH KYPBUIBIMBI MEH KbI3METiHE Jie OalIaHbICThI OpTYPIIi. MBICAITBI: aKybI3[IbIH ACHATYPAIHSCHI,
OHBIH O€JICeH/II OpTAIBIKTApBIHBIH OJIOKANachl, aKybI3JIbl TYPAKTAHIBIPATBIH AaKTHBATOPJIAp MEH
MoJIeKyIanap/iblH OalIaHbICYbI )KIHE T.0.

3aTThIH MaKCHUMAJIbl TOKCHKAJBIK 9CEpi OHBIH MOJIEKYJIATAPBIHBIH €H a3 CaHbl €H MaHbBI3/IbI
HBICaHa XKacylanap/abl OalllaHBICTRIPYFa KOHE KabijeTci3 eTyre KalinerTi 6oiranaa kepineai. Macene
yABI 9Cep €TETIH pelenTopiapiblH CaHbIHAA €MeC, OJIapJblH aF3aHblH TIPHIUITl  YIIiH
MaHbI3bUIBIFbIHIA. KaH mi1a3MachiHAaFbl OMOXUMUSIIBIK ©3repicTep, acipece Kalbl 0eT0K KypaMbIHBIH
ToeMeHJIeyl OaypIpAarbl O€JIOK CHUHTE3IHIH TOMEHJeyiHe OalIaHBICTBI Jien OoJpkayFa OoJajbl, opi
aMMMaKThIH MOYEBHHAFa alfHAIy IIpoIieci TOMEeH e 11. AJIBIHFaH MAJIIMETTEp/IeH OaiiKaFraHbIMBI3, TYPJIi
703aJaFbl TOKCHUKAHTTapIbIH OCepiMEH YIaHIBIPY KE3iHIe, ereyKYHUpPBIKTapAblH KaHBIHIAFbI
OMOXUMUSIIBIK KOPCETKIIITEPiHAE allTapIIbIKTail e3repicTep 00IaThIHBIFBl AHBIKTAIBI.
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KAHYAPJIAPJBI 3AT AIMACY KOPCETKIIUTEPIHE TOKCUKAHTTAP/IbIH
I9CEPIH 3EPTTEY

A6xpemos C.H. 12", Epxinynsl E. 2, Ecupkerenosa A.A. 2
1KP FIKBM 'K ['enemuxka sicone ¢huzuonoeuss uncmumymst, Aimamol, Kazaxcman
2 Abaii amvindasul Kazax ynmmoix nedazouxanvix ynueepcumemi, Aamamot, Kazaxcman
*e-mail: Abdr_Ser@mail.ru

TokcukanTTap — Tipi OpraHu3Maepre yjbl oCep €TeTiH HeMece KOChUIbICTap. ©cep €Ty CUIlaThiHA
’KOHE YBITTBUIBIKTBIH KOPIHY JAopeKeciHe, SFHU OyJ1 3aTTapIbIH Tipi OpraHu3MAEpre 3UsiHbI 9CEp €Ty
KaOlJieTiHe Kapai oap €Ki YIKEH TOIKA XKIKTEJIC1: YJIbl )KOHE MOTSHIIUAII B! YIIbl. X UMHUSIIBIK TAOUFATHI
OolibIHIIA 3HMAHIBI 3aTTap HEMECe TOKCHKAHTTap OeHopraHuKaiblK (KaJMHH, ChIHAIl, KOpPFACBHIH,
MBILIbSIK, HUKEIb, OOp, MapraHel, CeJ€H, XpOM, MBIPBIII XoHE T.0.) JKOHE OPraHUKAJIBIK
(HuTpa3oKochUIBICTAp, (eHommap, amuHAEp, MyHail eHimzaepi) Oonbim  Tabbutagbl.  OnapabiH
apachIHAAFbl aWbIPMAIBUIBIK OJIAPJbIH YBITTHUIBIFBIHIA. AF3aFa 3MsH KEJTIPETIH 3aTThIH Melepi
HEFYpJIBIM a3 0o0Jica, COFYPJIBIM OJ1 yibl OoJiafpl. Benriai XUMUSIIBIK KOCBUIBICTapIbIH TOKCHUKAIIBIK
ocepiH Ouly, KypAeni eHIIPICTIK KalIbIKTapblH, XajblK MIapyalllbUIbIFBI OHIMICPIHIH XKOHE KaHa
XMMUSIIBIK 3aTTap IbIH KOPIIAFaH OpTaFa TUTI3ETiH 9CEPiHiH BIKTUMAJ KayiNTUIiriH Oaranaii 011yl Kepek.
Kazipri yakpiTTa agam KYHIENIKTI eMipe, MEeIUIMHAAa, OHAIPICTEe JKOHE aybUl IIapyallbUIbIFbIHAA
KOJITAaHBUTATBIH MBIHJAFaH XUMUSUIBIK 3aTTap Oenriii. 3epTTey *KYMBICBHIHBIH HETi3T1 MaKCaThl YBITTHIH
acep eTyl, yJIaHyblH aJ/IbIH Ty >KOJIJapblH 3epTTey.

3epTTey omicTepi MEH MaTepuaapbl. 3epTTey >KYMbBICHI canMmarbl 260+5 1. OosaThiH
1a00paTOPHUSITBIK aK €TeYKYHpPBIKTapFa KYpri3iimi. 3epTTey KYMbICTapblHA albIHFAH ereyKYHPBIKTap
eKi Tonka OemniHfi, 1-mi Ton 6akpuiay TOOBI, 2-1111 TOI TaXipuOenik Ton. ExiHIn Tom skaHyapiapbliHa
TYPi A03ajarbl TOKCUKaHTTap Oepinnai. KaHmarbl OEOKTHIK JKOHE JIMIMUATIK alnMacy KepceTKimrepi
aHBIKTAJIJIBL.

Hotwxkenepni Tankputay. 3aTTapiblH TOKCHKAIBIK ocepi onapiblH (yHKIHMOHAIIABIK HEMece
KYPBUIBIMIBIK-(DYHKIIMOHATIABIK  ©3repicTepiMeH Oipre »KYpeTiH KacyllalaplblH 3aKbIMAATybIHA
Herizgenred. Tyrac opraHusM OeliriHe acep €TYIIH OpPTYPIUIrl - jKacyIIaHbIH YHBIMIACybIHBIH
KYpJEJNiirine, JeHeH1 KypalThIH *KacylanblK popMaiapIblH 9pTYpIlTirine 6aiaHbICTbl. DBOITIOIMS
MpOLECIHAE TY3UIETIH OpTYpJli MyIleJep MEH yJinajgapApl KYpaWTblH XEKe Xacylla TYpJepiHiH
KYpPBUIBICBI MEH KBI3METIHIH €peKILeNIKTepl COHMIATBIK, 9p TYpJi KacyllajdapAblH TOKCHKAaHTTapra
CE3IMTANIJILIFBI  MBIHJaFaH pET epekiieneHyl MyMKkiH. JKaiumbl opraHusmieri JUIUATEPIIiH
(GU3MONOTHIIBIK MaHBI3bl ©Te 30p. Jlunuarep TaOurarTa KEHIHEH TaHbUIFaH, oJap >KaHyapyiap MeH
OCIMIIKTEp TKaHACPiHIH KypambiHa eHefi. Anam opranm3iMinae 10-20% malnsiislk Oap, Oipak Maii
anmacy OapbIchlHIa OHBIH Medmepi 50%-ra neifin ecyi MyMkiH. ToxipuOe ajblHFaH ereyKyWpbIKTap
KaHBIHJAFbl YVIITJIAIEPUATTED MelenlepiHiy Oakpuiay ToOObIMEH canbicThipranga  30-32%-ra
apTKaHAbIFbl Oailikananael. by e3 keserinae >kaHyapiap OpraHu3MiHJE YHKbl O€3iHIH KbI3METI MEH
KaJbl 0aybIp KbI3METIHIH OY3bUIFaH IbIFbIH KOPCETE/I.

BenokrapaeIH KacHeTTepiH XUMHUSIIBIK 3aTIIEH 0Y3Y TOKCHKAHTTHIH KYPBUIBIMBIHA 1a, aKybI3/IbIH
KYpBUIBIMBI MEH KbI3METiHE /€ OalaHbICThl opTYpJi. MbICallbl: aKybI3/IbIH JE€HATYpPaLUsAChl, OHBIH
OeJiCeHIi  OpTaJBIKTApBIHBIH  OJOKajgachl, aKybI3Ibl TYpPaKTaHABIPATHIH aKTHBATOpJIAD MEH
MOJIEKyJalap/iblH ~ OaillaHblcybl JkoHE T.0. 3aTThIH MaKCHUMalIbl TOKCHUKANBIK 9cepl OHBIH
MOJICKYJIAJIAPBIHBIH €H a3 CaHbl €H MaHbBI3/Ibl HbICAHA XKacyIajaap bl OaiIaHBICTRIPYFa KOHE KaO1IeTci3
eryre KaOuterti OonFaHna KepiHedi. Macene yibl ocep €TeTiH pelenTopiapiblH CaHbIHIA eMec,
OJIap/BIH aF3aHbIH TIPIIUTIT] YIIIH MaHBI3ABUIBIFBIHIA. KaH Mmia3MachklHIaFel OMOXUMHUSITBIK ©3TepicTep,
acipece >kajrbl OeJI0K KypaMbIHBIH TOMEH/IeY1 OaybIparbl O€IOK CUHTE31HIH TOMEHAeyiHe OalIaHbICThI
nen Ooipkayra Oosanbl, opl aMMHAKTBIH MOYEBHMHAFa aWHAy TPOIeCi TOMEHIEWl. AJIbIHFaH
MoJIIMETTep/ieH OaliKaraHbIMBI3, TYpPJi J03aJaFbl TOKCHKAHTTAP/bIH 9CEPIMEH YIJIAaHABIPY Ke31HJE,
ereyKYUPBIKTapAbIH KaHBIHIAFbl OWOXMMHSUIUIBIK KOPCETKIIMITEPIHIAE aWTapibIKTalk — e3repicTep
0O0JaThIH/BIFBI AHBIKTAJIIBI.
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PABPABOTKA ®YHKIIMOHAJIBHBIX ITUIIEBBIX ITPOAYKTOB HA OCHOBE
HNEKTHHOBBIX HOJIMCAXAPUJIOB C DKOJIOTMYECKON HAITPABJIEHHOCTBIO

Ammbaesa B.H.

Anmamunckuii mexnonocuieckutll ynusepcumem, 2. Aimamol, Pecnybauxa Kazaxcman
e-mail: b.alibayeva@mail.ru

Ha coBpemMeHHOM 3Tame pa3BUTHs OOIIECTBA B YCJIOBHSIX 3HAYUTEIHLHOTO M IOBCEMECTHOTO
YXYJILLICHHUS YKOJOTUM HA 36€MHOM IIape U CHUKEHMS KauyeCcTBa MUTAHUS HACEIICHUS, B TOM YKCIIE U B
Kazaxcrane, BO3HHMKIA OcTpasi MOTPEOHOCTh B CO37MaHHE (DYHKIIMOHAIBHBIX MHUIIEBBIX MPOIYKTOB,
KOTOPBIC TTIOMUMO TPATUIIMOHHOW IMHUIIEBON IIEHHOCTH MPUOOPETAIOT TOTOJHUTEIbLHBIE CBOMCTBA 3a
cdeT o0oraiieHuss HOBBIMH KOMIIOHEHTaMH, HApPaBICHHBIMU HA NMPOQUIAKTUKY U CHIDKEHUE PHCKA
Pa3IMYHBIX 3a00JICBAaHUI U CIOCOOHOCTH KOPPEKTUPOBATh (PU3MOIOTHYECKUE TIOKA3aTeI M TOMEOCTa3
YEJI0BEKA B YCIOBUSX BBICOKOW AKOJIOTMYECKOW HArpy3Ku. MccneqoBanus mocaeIHUX JIET MOKa3bIBAKOT,
YTO K TAaKUM HOBBIM KOMIIOHECHTaM MOJKHO OTHECTH IEKTHH. [IeKTHH mpeacTaBisioniuil co0oit
MPUPOJHBIN  IMOMCaxapul, COACPKAINIUICI B PACTHTEIHLHOM ChIpbe SBISCTCS A((HEKTHBHBIM
MpeOMOTUKOM U CHOCOOCTBYET YCHIJIGHHIO pPOCTa TMOJE3HOM MHUKPOQIOPH B  MOJOYHOKHCIBIX
npoaykrax. Kpome Toro, KJIMHMYECKHE MCCIIEIOBAHUS MMOKA3AIM CIIOCOOHOCTh MEKTHHA BBIBOJAUTH U3
OpraHu3Ma TSKEJIbIe METaJUIbl U TOKCHUHBI.

Jis 3pdexTuBHOTrO pemeHus mpodiieM B 00JIACTH IKOJIOTHH, IMUTAHUS U 3I0POBbS JKUTEICH
Kazaxcrana mnpou3BOACTBO (PYHKIIMOHAIBHBIX MHIIEBBIX MPOIYKTOB, OOOTAIllEHHBIX MEKTUHOM
SIBJISIETCS] BECbMa aKTyaJIbHBIM HaIIPaBJICHUEM.

Ha xadenpe «IlumeBas OuoTexHOJIOTHUS» AJIMATHHCKOTO TEXHOJOTHYECKOTO YHUBEPCHTETA
MPOBOAATCS Hay4dHbIe Pa3pabOTKU MO TEXHOJOTUHU MPUTOTOBIICHUS HAIIMOHAIBHBIX KHCIOMOJIOYHBIX
MPOJIYKTOB: KyMBIC, IITy0aT, KOXe, a TaKKe HECKOJIbKO BUJIOB HOTYpPTa Ha OCHOBE WX TPaIUIIMOHHBIX
aHAJIOTOB C J100aBlIEHWEM MEKTHHOB, W3BJIEKAEMBIX W3 MECTHOTO PACTUTEIBHOTO CHIPhS, TAKHX KakK
si0JTI0UHBIE BBDKUMKH, CBEKOJIBHBIN KOM, apOy3HbIE KOPKHU METOJIOM IAJSAIIET0 KUCIOTHOTO THIPOIIN3A.
s ompenenenusi GyHKIIMOHATBHBIX CBONCTB MONYYEHHBIX MEKTHH COJCPKAIIUX KHUCIOMOJIOYHBIX
MPOAYKTOB  OBLIM  TPOBEACHBI  HCCICAOBAHUS  OPraHOJENTUYECKUX,  (PUBUKO-XUMUUYECKHUX,
OMOXMMHYECKHX, MUKPOOHOIOTUYECKUX TTOKa3aTeNel B CPABHUTEIIHLHOM acleKTe C COOTBETCTBYIOIIUMU
napamMeTpamMu WX TPAAUIMOHHBIX aHAJIOTOB. Pe3ynbTaThl MPOBENEHBIX HCCICAOBAHHMMN MMOKA3aJIH
3HAYUTENBHOE yNyUllIeHHe Kak (U3NKO-XMMHUYECKUX CBOMCTB, TaK U OMOXMMHYECKOTO COCTaBa BCEX
MEKTUHCOIEPKAIIMUX [EJIEBbIX MPOAYKTOB IO CPAaBHEHHUIO C HUX TPAJAUIIMOHHBIMU aHAJIOTOMH, YTO
MO3BOJISIET paccMaTpuBaTh TMEKTHH, Kak (DU3MONOTHYECKd (DYHKIMOHANBHBIA HMHITPEIUEHT s
MPOU3BOJCTBa (YHKIUOHATHHOTO MpOoAyKTa. JlJIs JAOCTOBEPHOCTH WCIIONB30BAHUS TOJYYSCHHOTO
(YHKIIMOHATBHOTO MPOJAYKTa KakK JIe4eOHO-MPOPIIAKTUYECKOTO IMUIIEBOTO MPOAYKTa OBLIU
MPOBEACHBI TIOKJIMHUYECKHUE UCCIIETOBAHMS Ha TAOOPATOPHBIX OeNbIX Kpbicax B UHCcTUTYTE (hr3monorum
yenoseka 1 )kuBoTHbIXx MOH PK. K MeTaiam ¢ noBbIIEHHON 3K0JIOTMYE€CKOM TOKCUYHOCTBIO B IEPBYIO
ouepeslb OTHOCATCS KaJIMUM U CBUHEI. B XpOHWYECKHX OIBITaX Ha O€NbIX JTa0OpaTOPHBIX KPBICAX C
KaJIMUEBOM WHTOKCHUKAIIMEH eXeIHEBHOE BBelIEeHHWE B WX MuIiieBod paruoH 50 r/1kr Maccel Tena
MEeKTUHCOoIepKamero mrybara ©W KyMmbica B TEYCHHH JIBYX MECAICB 3HAYUTEIBHO CHIDKAJIO
WHTOKCHKAIUIO, CIOCOOCTBOBANIO HOPMATH3AI[UU IeMaTOJIOTHIECKIXH U OMOXMMHUYECKHX ToKa3aTenei
KpPOBH, YJIYYIICHHIO OOIIEr0 COCTOSTHUS YKCIIEPUMEHTATBHBIX )KUBOTHBIX.

Takum 00pa3oMm, TPOBEACHHBIE WCCIEAOBAHUS MO pa3pabOTKe IENEeBBIX KHUCIOMOJIOYHBIX
MPOIYKTOB TIOATBEPKIAAIOT YCUIIEHHNE X JETOKCUKAIIMOHHON (DYHKITUW M TTO3BOJISIIOT PEKOMEHI0BATh
pa3paboTaHHbIE MEKTUHCOAEPKAIINE KUCIOMOJIOYHBIE MPOAYKTHl KaK (DYHKIMOHAIBHBIN Je4eOHO-
NpOPUIAKTHUYECKUA TIPOJYKT B YCIOBUAX XPOHUYECKON HSKOJOTMUECKOW HArpy3KH IKUTEISAM
MEramnoJiuca Jyisi BRIBEACHUS U3 OPTaHU3Ma TSKEIbIX METAIIOB.
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SMBPHOHAJIIBIK KE3EHJE CEPOTOHMH KOHIIEHTPALIMSAICHI ©3TEPTEH
ETEYKYWPBIKTAPIBIH OH ’KAK KAPBIHIIIA MUOKAPIBIHBIH )KUBIPLLTY
KYIIIHE AJJPEHAJTUHHIH OCEPI

AxmeroBa M.OK.1*, Muny6aeBa d.AL Hurmarynnmnna P.P2

'KeAK «Kapazanov meouyuna ynusepcumemiy, Kapazanow, Kazaxcman Pecnyénuxach
2Kazan memnexemmix meduyuna yuueepcumemi, Kasan, Peceil
*e-mail: meruzhan2@mail.ru

MHUOKapATHIH )KUBIPBUTYBIH PETTEYTe KaThICAThIH OipHEIIe PelenTopIIbIK xKyienep 6ap. Omapasix
iImiHae eH KOll 3epPTTeNreHl aipeHeprUsUIBIK Kyie 00bin Ta0biiaabl. COHBIMEH Karap, CEpOTOHHUH/IIK
peLenTopiapiblH KYPEKTerli Tapadybl MeH (YHKLHMOHAJABIK peJli aJpeHeprusulblK peLenTopiapra
yKkcac Oousblll  Kenledl. o-aJpeHeprusuiblk  peuentopiapel, 5-HT2  peuentopnapeiHa  ToH
Go/mmanunrauuepon/unosuronymcdocdarnes, an [ agpeHeprusulblk  penenropiapel  5-HT4
peuenTopyapbiHa ToH Gs/aieHuIaTIMKIIa3a )KyileciMeH OaillaHbICKaH.

3epTTeyliH MaKcaTbl: IPEHATAIAbIK OHTOT€HE3/Ie CEPOTOHUH KOHIIEHTPALUSCHIHBIH ©3repyiHiH
MOCTHATAJ/IBIK OHTOT'CHE3/IeT1 aApEHEPTUSAIIBIK PELENTOPIIapFa dCEPiH aHBIKTAY.

3epTTey Marepwalibl MEH ojicTepi. 3eprrey JKYMbIcTapel Ka3zaH MeMIJICKeTTIK MeTUIHA
YHUBEPCHUTETIHIH KAJIBINTH (PU3UOTOTHS KadeIpachIHbIH FRUIBIMH 3€pTXaHAChIH/A KYPTi31UIIi.

MuokapareiH kubIpbuTybl WiStar TyKpIMIac ereyKyHpbIKTapbIHBIHBIH JKYPEKTEPiHIH OH JKaK
KapbIHIIACBIHBIH JKOJIAKTapblHAa 1N VItro skcnepuMmenTiHne 3eprrenai. OH KakK KapblHIIAHBIH
MHOKaP/IbIHBIH KOJIAKTapbIHBIH JKUBIPHLTY KYIIHIH peakuusuiapbl aapenanuauin (Adrenaline, Sigma,
AKII) 0,1 MM, 1,0 MM sxone 10,0 MM >xoFapbuiaran KOHLEHTpAMsIAPbIHIA OaraTaH/Ibl.

OH >kaK KapbIHIIaHBIH MHOKAPABIHAH Y3BIHABIFBI 2-3 MM. xkoHe auametpi 0,8-1 mm. G6omatbiH
xoJjakrap JaibiHganel. [Ipemapar Oip yiisIMeH Kyl JaTuWriHe, €KiHIIl YIIBIMEH — TIpeK HYKTeciHe
TiriHeH OeKITiNl, cojJaH KeWiH op mpemapar 25 MI. XYMBbIC epiTiHAici Oap Keke pe3epByapra
OaThIpbUIIBL. AJPEHAINHTe Kayall PETIHJE >KUbIPbULY KYIIIHIH PeakUUsChIH 0acTanKbl KOPCETKIIITIH
nabei3pl  peTiHae ecentenai. MUOKapATTBIH JKHBIpbUTy KymiiH Tipkey «AcgKnowledge 4.1»
OarapiamMachIHbIH KeMmeriMeH kyprisinai. Curnangap «Elf» OarmapiamachbiHbIH KOMETIMEH ©HIE
(aBTopel A.B. 3axapoB). ToxipuOe HOTHXKENIEpIH CTATHUCTUKAIBIK Tajjay KYMBICTaphl JKEKe
kommbioTepae «Microsoft Office Excel 2016» sxone «Statistica V.6.0» OarmapiamanapbiH KojgaHa
OTBIpBINT  Kyprizingi. CraTHcTUKanbIK eHaey M, M koHe O aHBIKTayMeH KYpri3uifi,
allbIpMallbUIBIKTapIbIH pacThlFbl CThIOAEHTTIH t-KpuTepHiii OOMBIHIIA ecenTenl. AWbBIPMaIIbLIBIKTAP
kputepuiii P<0,05 GonraH xaraaiiaa ceHIM/I1 1T CaHaJ bl

3epTTey HOTHXKENEepi )KOHE OHBI TANKbUIAY. EreyKyiphIKTapa CepOTOHIH TaChIMaIIay IBICHIHBIH
6mokanacel OosraH OipiHII TaxipuOemik ToObiHAa aapeHanuHHiH 0,1 MM, 1,0 MM xone 10,0 MM
KOHIIEHTpallUsIapblHA CEPOTOHUH CHUHTE31HIH OJIoKagachl OONFaH EKIHII TXKIPUOETIK TOObIMEH
CaNIBICTBIPFAH/1a MHOKApITHIH >KUBIPbUTY Kymn 4%-ra, 16%-ra xkoHe 27%-fa Korapbl Oonabl. A,
OHTOTEHE3/IIH SMOPHOHANIBIK KE3€HIHIE CEPOTOHWH CHHTE31HIH OJ0Kaaachl OOJFaH TOXIPpHUOETIK
TOOBIH/A AJAPEHATIMHIE KapAUMOMHOLMTTEP IIH JKUBIPHULY MEH 00CaHCY YaKbIThI y3apraH. Toxipubenik
TOII KaHyapJapbIHAA TOCTHATAIBIK OHTOT€HE3/Ie CEPOTOHUH/IIK PEIENTOPIAPBIHBIH CEe31MTaIIBIIBIFBI
e3repred. CepOTOHMHHIH JKOFapbl MOJIIEP] JKaFJaiiblHAa TaMbIFaH ereyKYHPBIKTapa perenTopiapablH
Ce3IMTAIIBUIBIFBl  JKOFapbUIaFaH 0oJica, CEPOTOHWHHIH TAaIIIBUIBIFBl  JKaFAalbIHIA JaMbIFaH
ereyKyipbIKTapJia peLenTopiapblH Ce3IMTalJbUIBIFBl  TOMEHAETeH. EreyKyHpbIKTapAblH —epre
MOCTHATAJIIBIK KE3€HIHAE JKYPEKTIH aJpeHeprusuIbIK HWHHEPBAIUSACHl >KETUIMEreH OOJbIN KeleIl.
KapbiHIanapabiH MUOKapAbIHAA - )KOHE [-aJpeHeprUsiIbIK peLenTopiaapslH 0oyblHa KapamMacTaH,
CUMIATHKAJBIK bIHTAJAHABIPY Ke31HA€ OH MHOTPONTHI acep 14-21 kyHuepre AeiiH nambIMaibl. by
Ke3eHjae Oacka, aJpeHeprusulbIK eMeC MEXaHM3MJCPHAiH, aTam alTKaHIa, CEPOTOHWUHHIH JCepiHEeH
MHOKApATHIH HHOTPONTHI KbI3METIH CaKTay MaHbI3/bl O0Ia/bl.
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N3MEHEHUA BEJIKOBO-)KUPOBOI'O METABOJIM3MA IIPU UCITIOJIB3OBAHUU
HETPA/IMIIMOHHbBIX KOPMOBBIX PECYPCOB

baxtusposa III.K*., )KakceimoB b.U., JlxxynycoBa A.b., Kansimea Y .H.

«HMncmumym eenemuxu u puzuonocuuy KH MHBO PK, . Anmamet, Pecnyonuxa Kazaxcman
*e-mail: bifara.66@mail.ru

KopMa 0Ka3bIBalOT HENOCPEICTBEHHOE BIUSHUE Ha IPOJYKTUBHOCTb MSICOMOJIOYHOMN
MPOMBIIIICHHOCTH, YTO JUKTYET HEOOXOIMMOCTh YCUJICHHsI OOMEHA BEIIECTB B OPraHU3ME KUBOTHOTO.
Bosbliyto posb Urpaer JOCTaTOUHOE €KECYyTOYHOE CHaOXKEHHE KOPMOB MHKPOXJIEMEHTaMH, OeJKOM,
BUTAaMHHAMHU, J1e(UIUT KOTOPBIX BEJET K CYIIECTBEHHOMY CHHKECHHUIO MepepadoTKe, BCACHIBAHUIO U
yCBaMBaeMOCTH KOpMOB. PocT mpou3BoacTBa NPOAYKTOB >KMBOTHOBOJCTBA, CHUXKEHHE HX
ce0ECTOMMOCTH B 3HAYUTEIILHOW Mepe CACPKMBAETCS M3-3a HENOCTaTKa KOPMOBOTO IPOTEHHA.
[IpuMeHeHre KOPMOBBIX J00aBOK, 0OOTralleHHbIX MOHTMOPUJJIOHUTAMH C BBICOKHM aJICOPOUPYIOLINM
s dexToM, HOIOM W MHUKPOIIEMEHTaAMH B MHOTOYHUCICHHBIX (epmepckux xo3siicTBax Kazaxcrana
IIPOBOJIUTCS B KpailHe HerocTaTOYHOH crenieHn. OCHOBHOM 3ajjaueil TaHHOTO MCCIEJOBAHUS  SIBIISUIACh
pa3paboTka KOMOMKOpMa Ha OCHOBE MPHUPOJHBIX COPOCHTOB M OOOTAIIEHHS WX MHUKPOIIEMEHTAMH,
MOJIyYEHHBIX U3 IPOPAIIMBAEMOr0 3epHa sTUMEHs U MiueHulbl. ViccienoBanus OblIM POBEJeHbI Ha 45
oBIax Mopoibl «Jlerepecckas MsCO-IIEPCTHAs KypJArO4yHas», HAXOJIUBLIMXCA HAa OTKOPMOYHBIX
IIOMIAAKaX GepMepCKOro Xo3sicTBa AnmMaTuHcKol obnactu. B koHTponbHO#t rpymrie oBipl (20 ronos)
HaXOJWINCh Ha CTAaHAAPTHOM pPALlMOHE MUTAaHUs, B ONBITHOM rpymnme (25 oBel) B CTAHJAPTHBI KOpM
nob6asmsim 0,3 Kr KOMOMKOpMa Ha OBLly Ha HpoTskeHMH 42 cyT. B mpobax kpoBu onpeaensiia
OnoxuMuveckre mokaszarenu IasMel KpoBu (A-25 BIOSYSTEMS) ¢ ucnons3oBanuem TecT-HaOOpOB
[0 CTaHAAPTHOM MeTouKe. Pe3ynbTaThl HCCIeT0BaHUN MTOKA3alIH, pOCT OMOXUMHUYECKUX TOKa3aTenei
B KPOBM OIBITHBIX JKMBOTHBIX. YPOBEHb albOyMHHA YBENWYMJICS B 2 pas3a, IIOKo3bl B 1,5 pa3sa,
¢depmentatuBHoi aktuBHOCTH AJlaT B 1,25 pasza, ypoenb ACaT, P u OunupyOuHa NpeBbIIIATH
MaKCUMAaJIbHBIN Mpeen PU3noIoru4eckoil HopMbl B 2 pasza. YPOBEHb TPUTIIUILIEPUIOB KoyieOascs Ha
YPOBHE MAaKCHUMaJbHOH HOpPMBI, KOHIEHTpalMs MOYEBMHBI, OTpa)karolllell aKTUBHOCTh OEIKOBOTO
oOMeHa M TMAaTOJOTMU NEYEHW U TMO0YeK, OcTaBajach Ha cCpeaHeM (U3HOJIOTHYECKOM YpPOBHE,
KOHIIEHTPALUsl MUKPO3JIEMEHTOB MarHug M ¢ochopa I0CTUTIA CPEAHETO YPOBHS (PU3HOIOIHYECKON
HOpMbI. TakuM oOpa3oM, NpUMEHEHHE KOMOMKOpMa OO0eCleyuBaeT BBICOKYIO KaJIOPHUHHOCThH (pocT
IJIIOKO3bI, albOyMUHA, IIEN04YHOM (ocdaraspl), OEIKOBYIO HACBIIIEHHOCTh Ha (OHE YyMEpEeHHOMH
aKTUBHOCTHM XOJIECTEpHHA, KpPEaTMHUWHA M TpUriuuepuaon. /laHHas kopMmoBas 00aBKa yCHJIMBAET
aKTUBHOCTb O€JIKOBO-YIJIE€BOJHO-XUPOBOTO OOMEHa BELIECTB M JACT CTAOWJIbHBINA NPUPOCT KUPO-
MBILIEYHON Macchl 0€3 pa3BUTHUS MATOJIOIMYECKUX OTKJIOHEHUH B paboTe renaToOMInapHOd CHCTEMBI,
HE BBI3bIBAas CKJIOHHOCTH K T€Maro3y WM CEpJIeYHO-COCYAUCTON HEJOCTaTOUHOCTH U MOXKET OBITh
PEKOMEH/IOBAaHA Ul IIMPOKOTO TPUMEHEHUS B  KayecTBE JOINOJHUTENBHOIO KopMmMa C
AQHTUOKCHJIAHTHBIMU U TIUTATEJIbHBIMU CBOMCTBAMH B MPAKTUKE KUBOTHOBOJICTBA.

HccnenoBanne mnpoBoauianch B paMkax TpaHta AP19676489 «®Pu3nonoro-6MoXuMHUYecKoe
000CHOBaHKE MPUMEHEHHSI MOHTMOPHJUIOHUTOB U HETPAAUIIMOHHOTO PACTUTEIHHOTO ChIPhS C BBICOKHM
coJiep’KaHuEM MPOTEHHA U MEeKTUHA JUIsl POCTa MIPOAYKTUBHOCTH CEIbCKOXO3SHCTBEHHBIX KUBOTHBIXY,
¢unancupyemoro Komurerom Hayku MuHHCTEpCTBAa HayKd W BbICIIEro oOpa3oBaHus PecmyOmuku
Kazaxcran.
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B3ANMMOCBA3b KOHIHEHTPAIIUU BO3PACT3ABUCHUMBIX BEJIKOB "
I'EMOCTA3NOJOTI'NMYECKUX TAPAMETPOB ITIOCJIE MHOI'OKPATHBIX
OU3NYECKHUX HAT'PY30K

Bbonpapuyk F0.A.*, Manaesa 1.H., braxxko A.A., Bnoun B.M., Hlaxmaros 1.N.
@I'BOY BO Anmaiickuti 20cyoapcmeeHHblll MeOUyuHcKull yunueepcumem, 2. bapnayn, Poccust
*e-mail: bondarchuk2606@yandex.ru

VYMmepeHHble (pu3MuecKue Harpy3Kd IMpOJIEBAIOT MEPUOJ aKTUBHOIO JOJIOJIETUS, TOTAA Kak
WHTCHCUBHBIC (pU3HUECKIE TPEHUPOBKH MOTYT IPUBOAUTH K TATOJIOTUYECKUM U3MEHEHHSIM CO CTOPOHBI
pasIUYHBIX OPraHOB M CHUCTEM, CpEelM KOTOpBIX 0c000€ MECTO 3aHMMAeT CUCTEMa IeMOCTasa.
KonneHnTpanust BO3pacT3aBUCUMOTO MBIIIEYHOTO Oelika MpUCHHA, oOpasyromerocs npu (Gpusndeckon
Harpy3ke, yMEHbILAETCs C yBelIUdeHueM Bo3pacta. [loBblienne conepkanysi UpUCHHA B IIa3Me KPOBU
MPUBOAMT K YIIYYIICHHIO TEYCHHUsS BO3PACTHBIX 3a00JIEBaHUI, TAKUX KaK THIIEPTOHHYECKas OOJIE3Hb,
6one3nu Ilapkuncona u Ansureiimepa. IlpoTuBononoxHbIM eficTBUEM o0safiaeT «OeoK CTapOCTH»
xemokrH CCL11. Ero ypoBeHb yBeIMUYMBAETCS C BO3PAaCTOM W CIIOCOOCTBYET allONTO3y HEUPOHOB
roJIOBHOro Mo3ra. Llenb nccienoBaHus - BBISBICHHUE ONTUMAIBHOIO peKUMa (PU3MUECKUX HArpysok,
MPUBOJALIETO K YBEJIMYEHHUIO KOHLEHTPALMU HPUCHUHA U MPENSATCTBYIOLIErO IOBBIIIEHUIO YPOBHS
xemokuHa CCL11, a Taxke omnpeneneHue B3aMMOCBS3HM JaHHBIX OEJIKOB M IeMOCTa3HMOJIOIMYECKUX
[IapaMeTPOB y CTAPBIX KPbIC.

Marepuans! u Metoabl. MccnenoBanus BeinoiHeHb! Ha 40 GenbIxX KpbIcax MY>KCKOTO 101 JMHUU
Wistar Bo3pacrom 20-21 mecsi. KUBOTHBIE KOHTPOJBHOW TIPYIIBl HE MOABEPrajiuch (pU3MYECKUM
Harpy3kaMm. KpbICbl, COCTaBIISBLIME OINBITHBIE T'PYIMIbI, [OABEPrajiuch MPUHYIUTEIBHOW X0AbOE B
Tpendane co CKOpocThio 6-8 M/MuH B TeueHue 30 THEH B pa3HBIX peXHUMaXx: )KMBOTHBIE | TpyIIImbI
MIO/IBEPraJINCh HAarpy3kaM B TEYEHHE 2 4YacOB B pEXUME 3 pa3a B HEAEIIO, KPBICHI 2 TIPyNNbl -
€XKEIHEBHbIM (U3MUYECKMM Harpy3kaMm B TEUEHUE 2 4acoB, >KMBOTHBIE 3 TpPYIIbI IOABEPrajuch
©)KEHEBHBIM Harpy3kam B Te4eHHue § yacoB. 3a00p KpPOBH OCYIIECTBIISUIN 10 ucTeueHuu 30 JHel.

Pesynpratel. YV kppic | ONBITHOW Ipynmbl MapaMEeTpbl CUCTEMBI FE€MOCTa3a HE OTJIMYAINCh OT
KOHTPOJIS. Y >KMBOTHBIX 2 OIBITHOM IpynIbl HaOM0Janach TUIEPKOATYJIISAIUS 110 BHYTPEHHEMY ITyTH
IJIa3MEHHOTO TeMOCTa3a U Ha KOHEYHOM 3Tare cBepThiBaHus. KoHIeHTpalus: pacTBOPUMBIX (GUOPUH-
MOHOMepHBIX KomiuiekcoB (POMK) mnosbimanace B 2 pa3a. JKuBOoTHble 3 ONBITHON T'pyHIbI
OTpearupoBajli Ha €XKEJHEBHbIE 8-4acOBble TPEHUPOBKM THUIEPKOAryJSLUEN IO BHEIIHEMY U
BHYTPEHHEMY ITyTH aKTHUBALMU IUIA3MEHHOI'O IE€MOCTa3a, a TAaKXKE Ha KOHEYHOM JTale CBEPThIBAHUS.
VYpoBenp POMK mnoseimancs B 4 pasa. Ilpu sTtom curyamus ycyryomnsiach CHUKEHUEM
AHTHUKOATyJISHTHOM aKTUBHOCTUM Ha (hoHe yrHereHus ¢uOpuHoim3a. B mepBoil ombITHON rpymme
KOHIIEHTpAaLlUs UpHCHHA MoBbImanack Ha 225% (p=0,001) o cpaBHEHHIO ¢ KOHTPOJIBLHON IPYNIOH, B TO
BpeMs KaK y )KHBOTHBIX BTOPOW ONBITHOW TPYIITBI YPOBEHb UpHCcHHA yBenmmuuBaiics Ha 133%. ¥V kpric
TPEThEil ONMBITHOM TPYIIBI YBEIUYEHUE YPOBHS HpHCHHA 3adukcupoBaHo He Obuto. KoHueHTparus
CCLI11 y »uBOTHBIX 1 ¥ 2 ONBITHBIX TPYII JOCTOBEPHO HE OTIMYAIACH OT KOHTPOJS, B 3 OIBITHOU
rpynne ypoBenb CCL11 yBemuumuBancs Ha 60%. B mnepBoil onbiTHOW rpymme HabI0anach
OTpHULaTeNIbHAs B3aUMOCBSI3b MEX]y YpPOBHEM HPUCHHA B KPOBU M arperanvoHHOM (QyHKIueH
TPOMOOIIMTOB. Y HBOTHBIX BTOPOH ONBITHOW Tpynmbl 3a(UKCHUpOBaHA CHIIbHAS OTpULATEIbHAS
KOppeJsIuoHHas CBs3b Mexay conepkanueM CCL11 u POMK, B TO BpeMs Kak B TPETheH OIBITHON
IpyIIe MEX1y STUMH OKA3aTENSIMA PETUCTPUPOBATIACH CUIIbHAS [TOJIOKUTEbHAS B3aUMOCBA3b. Takum
o0pa3oMm, UCX0/1 U3 JUHAMUKH U3MEHEHUHN YPOBHS BO3pAaCT3aBUCHUMBIX O€JIKOB U MMOKa3aTeIe CUCTEMbI
reMOoCTa3a MOXKHO CJIeJIaTh BBIBOJ, YTO Hanbosee F3PPEeKTUBHBIM PeKUMOM (PU3UUECKUX HATPY3O0K IS
CTapBIX JKUBOTHBIX SIBJISIETCS X0/1b0a B Tpe0aHe B TE€USHHE 2 4acOB CO CKOPOCThIO 6-8 M/MUH 3 pasa B
HEe/leNI0 B TeueHHe Mecsua. [lolydeHHbIe KOPpEISALMOHHBIE CBS3M MEXAy OenkaMu W
reMOCTa3uOJIOTHIECKUMH TTapaMeTpaMu MoATBepkaaroT yuactue upucuaa u CCL11 B dopmupoBanum
reMOCTAaTHYECKOr0 MOTEHIMAIIA TIPU PA3IMYHBIX PeKUMax GU3NUECKUX HArpy30K.
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MN3YUYEHUE HOBOI'O CUCTEMHOI'O TEMOCTATHYECKOI'O CPEJICTBA HA
MOJEJIN OCTPOM TIOCTTPABMATHUYECKOM KPOBOIIOTEPH B SKCIIEPUMEHTE
IN VIVO

Bnosun B.M.*, Momot A.Il., Illaxmaros M., JIeiuésa H.A.
DI'BOY BO «Anmatickuii 20cyoapcmeeHHblil MeOUYUHCKUL YHUBEPCUMEN »
Mumnzopasa Poccuu, bapnayn, Poccus
*e-mail: erytrab@gmail.com

W3ydyenne cucremMbl remMocraza HE TepsieT CBOEM aKTyaJlbHOCTH B HACTOSIIEEe BpeMsl.
OTKpBIBAIOTCSI HOBBIC B3aUMOCBSI3M MEXKIy €€ MHOTOYMCICHHBIMH KOMIIOHEHTAMH, YTO JacT
BO3MOXXHOCTh Uil ©O0Jiee TapreTHOro YyNpaBieHHs PeaKUHUsIMH CBEPTHIBAHUS B YCJIOBUAX MATOJOTHU.
HamwM Hay4YHBIM KOJUIGKTHBOM IPOBOJISTCS HCCIEAOBAHUS IO HU3YYCHHUIO PETYJISIUH CHCTEMBI
reMocTa3a MaJlbIMH J103aMHU TPOW3BOAHOTO (uOpuHoreHa — ne3-AABB-¢uOpunorena (¢pubpun-
MOHOMEpa) MPU €ro CUCTEMHOM IMPHUMEHEHUH B YCIOBHSIX «iN VIVOy.

Martepuansl 1 Mmeroabl. Ha monenu 103MpOBaHHONM TpaBMbl IEUYEHHW Y KPOJIUKOB H3ydasach
reMOCTaTHYeCKasi aKTUBHOCTh pubpuH-MoHOMepa (PM) B mo3zax: ot Hu3koi (0,1 Mr/kr), 10 BBICOKOM
(5,0 mr/kr) mpu ero npeaBapuTeIbHOM (3a 1 4 10 TpaBMbl) BBEICHUU B CHCTEMHBIN KPOBOTOK (B KPaeBYIO
BeHy yxa). [lociie HaHeceHHs CTaHJapTHON TPaBMBI IIEYSHH TIPU TIOMOIIH CYXHX MapJIEBbIX CaI(PEeTOK U
BecoB oleHuBaiIu o0beM (B % ot pacuetHoro OLIK) u Temm (Mr/c) KpoBOMOTEpU. YUHUTHIBAIHUCH
MOKa3aTelId  KOoaryJorpaMMbl, JaHHble KanuOpoBanHoW TpomOorpaduu mo H.C. Hemker wu
TpOMOO37IaCTOMETPUHM B BEHO3HOW KPOBH, MOITYYEHHOW W3 KpaeBod BeHbl yxa. [locie croHTaHHOM
OCTaHOBKHM KPOBOTECUCHHs 3a0HMpanach TKAaHb TEYEHH I THUCTOJIOTMYECKHX HCcieoBaHuil. Bcee
UCCIIEIOBaHMS MPOBEACHBI ¢ yUETOM OMO3ITUYECKUX MpaBuiI U onobpenus JIDK ATMY.

Pesynprarel. CpaBHHTENBHBIA aHAM3 O0bEMa M TEMIIa KPOBONOTEPU B TPYIIIAX >KABOTHBIX
MoKa3al, uTo BBeAeHrne @M MpUBOAUIIO K BRIPAXKEHHOMY YMEHBIIIEHUIO TEMIIa 1 00beMa KPOBOIIOTEPH
B OTIBITHBIX TPYTIIaX 10 CPAaBHEHHUIO C KOHTPOJIEM B WHTEPBAJIE JI03bI JAHHOTO Iperapara B TUara3oHe
ot 0,1 mo 5,0 mr/kr. B yactHocTH, mpumenenne ®M B no3e 0,25 Mr/Kr crmocoOCTBOBAIO YMEHBIICHHUIO
o0BeMa mapeHXMMATO3HOTO KpOBOTEeUeHUs B 5,6 paza (p<0,001), B mo3e 2,5 mr/kr — B 6,7 paza (p<0,001),
a B 1o03e 5,0 mr/kr — B 2,7 paza (p<0,05). Ananoruunas TeHIeHIMs HaOIIOaNach MPHU OLIEHKE TemIa
KpPOBOIIOTEPH, KOTOPBII CTATUCTHYECKH 3HAUNMO CHIKaJcs ipu BBeaeHnn ®M B nozax 0,25 (B 3,6 pasa,
p<0,05), 2,5 (8 5,5 paza, p<0,01) u 5,0 mr/kr (5,1 pa3a, p<0,02), B cpaBHEH!H C KOHTPOJIBHOMN IPYIITIOA.
Opnnako, Begenue ®M B mo3ax 2,5 mr/kr u 5,0 MI/KT TPHBOIWIIO K HETATHBHBIM MTOCIICACTBHUSAM B BHJIE
3HAYUTENBHOTO YBEJIHUYeHUs YpoBHs D-ammepa, cBUIETENbCTBYIOIIETO 00 MHAYIIMPOBAHUU B ITOMN
rpytre mporeccoB (pubpunoodOpazoBanuss u pudpunonuza, B 7,5 (p<0,001) u 8,0 pa3z (p<0,02),
COOTBETCTBEHHO. Takke B yKa3aHHBIX Tpynmax ObLI 3aQUKCHPOBAH POCT YPOBHS PACTBOPHUMBIX
(UOPUH-MOHOMEPHBIX KOMIUJICKCOB, SIBIISTFOTIIAX CSI MapKepamu BHYTPHCOCYIUCTOTO
TpombooOpazoBanust, B 2,3 (p<0,01) m 3,0 pasza (p<0,02). Ilokazatenu pOTALMOHHOM
TPOMOOATACTOMETPUU OTpPEarupoBajii Ha BBeAeHHE Oonblmmx 103 OM yBenmWdeHHUEM aMIUTHTY 0N
(yron o) m makcumanbHOU TBepaocTu cryctka (MCF), a Taxke yMeHbIIIEHHWEM BpeMEHU Hauana
koaryssiuu (CT). [IpumedarenpHo, uyTo nmpuMeHeHne @M Bo BceX J103aX HE OKAa3bIBAT BIIMSHHS Ha
MoKasareian TecTta KamuOpoBaHHOW TpomOorpadum. OueHka MOpQOIOTHYeCKOW KapTHHBI 00JIACTH
TPaBMBI TTOKa3ajla HATMYHE MACCHUBHBIX TPOMOOTHYECKHX MPHUPAHEBBIX OTIOXCHHH BHE 3aBUCHMOCTH
oT 1036l BBoguMoro ®M, mpessimatonux B 5,0 pa3 (p<0,001) aHamoruuHelii mokazaTeib TPYIIIBI
KOHTPOJIS.

3aknroueHue. B pabote ObUT MPOAEMOHCTPUPOBAH TeMocTaTuuecKuit 3(hPekT HOBOTO MpemapaTa
OM, cucreMHOE TMPUMEHEHHE KOTOpOro B MHHUMaIbHON J1o03e 0,25 MI/KIT MHUHUMU3HPYET
MOCTTPaBMaTHUECKy10 KpoBornoTepro. ®M B ykazaHHOW /103€ HE CHOCOOCTBOBAJ BHYTPHCOCYAMCTON
aKTUBAallMM  CBEPTHIBAaHUS KpPOBM Ha  (OHE  HMHTEHCHUBHOTO  JIOKAIBHOTO  IPUPAHEBOTO
¢ubpunooOpazoBanus. MHHOBanMOHHBINH mpemapaT @M MoOXeT OBITh HCIONB30BAaH B KadeCTBE
MEPCIIEKTUBHOTO  Crocoba ympaBlIeHUST KPOBOTEUYEHHWEM NIPU TPaBMATHUECKUX IMOPAKEHUAX
MapEHXUMATO3HBIX OPTaHOB YEIOBEKA.
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EPIDEMIOLOGY OF PSORIASIS: GLOBAL TRENDS AND INSIGHTS FROM
KAZAKHSTAN

Dairov A.K.}%* Issabekova A.S.!, Ogay V.B.12

1Stem Cell Laboratory, National Center for Biotechnology, Astana, Kazakhstan
2Department of General Biology and Genomics, L.N. Gumilyov Eurasian National University,
Astana, Kazakhstan
e-mail*: dairov@biocenter.kz

Psoriasis is a common chronic, non-infectious, immune-mediated systemic disease caused by
polygenic inheritance and various environmental factors. The dirsease affects approximately 125 million
people worldwide and is characterized by erythematous, circumscribed scaly papules and plagues that
cause itching, irritation, burning, and stinging. In addition to skin manifestations, about 30% of patients
develop psoriatic arthritis. Psoriasis significantly impacts quality of life and can be stigmatizing. While
psoriasis epidemiology has been extensively studied in Europe and North America, data from other
regions, including Kazakhstan, remain limited.

Purpose: This study aimed to review the literature on the prevalence, incidence, and gender- and
age-related distribution of psoriasis across different countries and racial groups, with a particular focus
on Kazakhstan, in order to identify gaps in epidemiological data.

Materials and methods: The literature review was conducted using PubMed, Scopus, Web of
Science, eLibrary.ru, and CyberLeninka databases, as well as the Google Scholar search engine.
Keywords were used to identify relevant articles, covering all continents. In addition to reviewing
published data, the global prevalence of psoriasis among adults was estimated using the Prevalence Heat
Map from the Global Psoriasis Atlas (https://www.globalpsoriasisatlas.org).

Results: Psoriasis is most prevalent in Western countries and among people of European descent,
influenced by various factors. In colder regions farther from the equator (e.g., Norway — 4.6%, France —
4.42%, Portugal — 4.4%, the United States — 3.0%, the United Kingdom — 2.8%, Germany — 2.78%,
Canada — 2.44%), low temperatures may affect both epidemiology and symptomatology, leading to
higher observed prevalence. Conversely, in equatorial countries (e.g., Malaysia — 0.34%, Nigeria —
0.6%), underdiagnosis and underreporting may contribute to lower rates. In Kazakhstan, prevalence
varies significantly (0.86%—-2.5%), likely due to the lack of large-scale population studies on this public
health concern.

The global age-standardized incidence rate of psoriasis is 57.8 cases per 100,000 people. However,
in many Western countries, the incidence rate is significantly higher (e.g., the United Kingdom — 129
cases per 100,000, Denmark — 199.5, Italy — 230.62, Israel — 280). In contrast, many Asian countries
have lower or near-global incidence rates (e.g., Kazakhstan — 35.0, Malaysia — 34.2, Kyrgyzstan — 47.7,
Taiwan —65.0, Russia — 65.3). The incidence rate in Kazakhstan is almost 1.7 times lower than the global
average, suggesting a relatively low disease burden.

Psoriasis affects both men and women. However, studies indicate that in some Western countries
(e.g., the United Kingdom, France), prevalence is nearly equal, while in others (e.g., Denmark, Germany,
Norway, the United States), it is slightly higher in women. Conversely, in many Asian, African, and
equatorial countries (e.g., Malaysia, China, Taiwan, Japan, Brazil, Spain, Egypt, Ethiopia, Nigeria),
psoriasis is more common in men. Similarly, in Kazakhstan, as in many Asian and African countries,
psoriasis is diagnosed more frequently in men.

Psoriasis has a bimodal pattern of disease onset with early (type I) and late (type 1) manifestations.
The first peak occurs between 30 and 40 years of age, while the second appears around 60 years. The
highest prevalence rates are observed in individuals over 60 years old.

Conclusion: Thus, the literature review summarizes global and Kazakhstan-specific
epidemiological data on psoriasis, including its prevalence, incidence, and distribution by gender and
age. This research was financially supported by the Ministry of Education and Science of the Republic
of Kazakhstan (grant No. AP13068269).
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JMUMPOJOI'NYECKUM UCCIIEJOBAHUSAM B KASAXCTAHE U HHCTUTYTE
I'EHETHUKU U ®U3UOJIOI'NU 80 JIET

Hemuenko I'.A*., A6apemos C.H.

Huemumym eenemuxu u ¢pusuonoeuu KH MHBO PK, 2. Aimamot, Pecnyonuxa Kazaxcman
*e-mail: georgiidemchenko@mail.ru

Wuctutyr ¢usunonorun Owu1 cozman llocranoBnenuem llpesmamyma Kasaxckoro ¢ummana
Axanemun Hayk CCCP ot 28 mapta 1945 roga NelO. IlepBeim aupektopom MHCTHTYTA OBLUT Ha3HAYCH
akanemuk A.I1. TTonocyxun (1945-1966). Onnum 13 HanpaBiieHU ucclienoBanuii MHCTUTYTA UM OBLTH
IIPE/UIOKEHBl UCCIIEI0BAa-HUA, CBSI3aHHbIE C JIMM(ATUUECKOM CUCTEMOM. DTUM HaIpaBiICHUEM ObLIO
MOJIOKEHO (PU3NOJIOTHUECKUM HCCIIETOBAHUAM JIUM(ATHUECKON CUCTEMBI, HE TOJIbKO B Kazaxcrane, HO
u CCCP, u mupoBoM Macirade. o 3TOro OCHOBHBIMU HCCIIEOBAHUAMM JIMM(PATUUECKONH CHUCTEMBI
ObuI MOP(OJIOrMYECKUE U TMCTOJOrHMYecKue MeTojbl. Tpu 1abopaTOpuu B MHCTUTYTE BBINOJIHSIN
uccieoBanus no ¢pusnonoruu IuMdarudeckoit cucremsl. B 1945 r. Obiia opranuzoBana 1abopaTtopust
mumboobpaieHus, kotopyto Bosriasmia M. Koxanuna, B 1953 r. A.M. bekeraes, a B 1980 P A
l'apeeB . B 1945 r. opranuzoBana jnabopatopusi OMOXUMUU, KOTOPYIO J0Jroe BpeMs Bo3rianisul b.H.
Huxutua. B 1974 r. nosiBuiiock naboparopusi CpaBHUTENBbHOW (U3HONIOIMM BO TIiaBe ¢ mpod.
JI.D.Bynex0aeBoii, B MOCICATCBUN TIepenMeHoBaHHas 1a0. DU3MoI0ruu TMMQpaTHIeCCKON CUCTEMBI C
3aB.1a0. [lemuenko I'.A., KoTopasi IPOBOAUT HCCIEIOBAHUS U JI0 HACTOSIIETO BPEMEHH.

YcraHoBiieHBl pe(IEKTOPHBIE BIMSHUS C PEHENTOPOB TNEpUKapla, IJICBPHL, EHTpaJIbHAS
perysnus TuMQo-KpoBOOOpaIlleHus, JbIXaHUs U JTUM(POTOKA. DTH UCCIIEAOBAHUS YCIEUIHO MPOBEIH
M.U. Koxanuna, A.M. bekeraes, .A. bepemxanoBa, JI1.D. bynex6aesa, U.A. [Toranos, X.K. Carnaesa,
N.N. Mapknos, P.C. Bacunsuenko, A.H. [lankoBa, JL.II. Mycarosa, P.A. T'apees, T.J1. Kum, A.C.
OwmapoBa, ['.A. Jlemuenko. CpaBHHUTENnbHBIE HccaenoBaHuss u oHtoreHe3 b.H. AmmbaeBa, H.A.
Axmerb6aeBa, JI.I'.Tamenosa, A.lMoparumosa, M.P. Xautypun, 11I.M.)Kymanuna, M.H.Msbip3axaHoBa.
UccnenoBasniocs  nuMmdooOpaiieHne W MUKPOLMPKYJISLIMS,  COKPaTUTENbHSS  AaKTUBHOCTH
muM@aTudeckux cocynoB u y3i0B JI.O. bynex6aesa, JI.I1. Mycatosoii, 1. C. Kon6aii, F0.C. JIyunnus,
B.A.TpetrskoBa, C.H.AGapemioBa. 3yuanuce MexaHU3MbI TOBPEKIAIOIETO BO3CHCTBUS TOKCHIECKUX
BEIIECTB Ha KJIETOYHOM U CyOKJIETOYHOM YpOBHSX, OOMEHHbIE NpOLECChl B KJIETKaX W TKAaHSX,
TpaHCKaNIWIAPHBIA 00MEeH, TpaHchopMalus JUIUAHO-OETKOBBIX KOMIUIEKCOB B KpOBU U JHMpe,
6apbepHO-(UIbTpaMOHHAS QYHKINS TUM(ATHUECKUX Y3JI0B, 00MEH BEIIECTB MEXKAY KPOBBIO, TKAaHAMHU
u yumdoit. UccnenoBanuch (PyHKIIMOHUPOBAHKME JTUM(ATUUECKOW CUCTEMBI B HEBECOMOCTH, MPH
apTepUaNbHOM TMIIEPTEH3UH, TOKCHUECKOM TelaTHTe, CaxapHOM JauadeTe, UIIEeMHUH TOJIOBHOTO MO3Tra,
MaHKpeaTuTe, OHHAOTeNUanbHOW  JucPyHkiuu  cocynoB  [.A.Jlemuenko, C.H.AGapemios,
JI.D.bynek6aeBa, JI.Y.KoiibacoBa, A.O.banxeiOexoBa. Jlumdornornueckas mkona Kaszaxcrana — 1
akajeMuk, 18 mpocdeccopos, 6onee 40 KaHAMIATOB HAyK, a B MOCIEAHHE TOAbI mosiBHiIoch 4 PhD.
VYdeHpIMH JIMM(OJIOTMU HAIero MHCTUTYTa omyoOnukoBaHbl Oosiee 1000 HaywHbIX cTartbel, 17
MoHorpaduii, 32 METOIUYECKUX peKoMeHaluu, 6oaee S0-Tu NaTEeHTOB.

Ousznonorusa nuMdooOpamenuss B Kazaxcrane mocienoBaTesbHO peau3yloTcs Kak B CaMOM
Wucturyte revetuku u ¢usnonoruu, Tak 1 B KHMY um. Acdhennusposa, Tak 1 BO MHOTHX By3ax
Kazaxcrana, takux kak Meaunuuckuii yHuBepcuteT Acrtana, EHY um. I'ymumnesa, KaplV um.
BykeToBa u Apyrux, a Takxe B JajgbHEeM 3apyOexxbe. Cpeau HUX Takue yueHsle, kak Hypramuesa K.H.,
npodeccop MenbOypHCcKoro yHUBepcuTeTa, ABcTpanus. Jlumdonoru Kazaxcrana, TBopuecku yriayOsis
U PacIIMpsisl 3T UCCIEI0BaHMS, C TEHETHMKOH M MOJIEKYJSIpHOW OHOIOrHeH, KIMHUKOW JOCTUTAIOT
HOBBIX pyOexei. Jlumbonorn UT'nd Kazaxcrana, TROpuecku yriryosisis U paclIupsis 3TU UCCIIEIOBaHMS,
JOCTUTalOT HOBBIX pyOexxkeld. Bce 5To Bcenser HauexIy H YBEPEeHHOCTb, 4YTO (PHU3HOIOTHA
nuM@aTndeckoit cucteMsl B, IHCTUTYTe reHeTUKH U (pu3rosorn AnMatsl U BIpeab OyAeT pa3BUBAThCS.
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KYPCAK KYBICBIHbIH KABBIHY KE3IHJAEI'T IINEK KABBIPFACBIHBIH
MUKPOLUPKYJIANUACBIHIAAT'BI O3I'EPICTEP

JlxonTykoBa b.U.L AGaperion C.H.123%* Hcaesa H.B.}, Emmyxan6er A.H.2, EcenoBa M.O.?2

Y46ait amvinoasvr Kazax ynmmoix nedazoeuxanvix ynueepcumemi, Anmarsl, Kazakcran
2KP IJKBEM FK Tenemuxa ocone gpuzuonozus uncmumymot, Anmatel, Kaszakcran
3on-@apabu amvindazer ynmmuix ynusepcumemi, Anvatsl, Kazakcran
*e-mail: Abdr_Ser@mail.ru

FouteiMu  opeOuerTepae i€k KybICHIHIAFBl KAaOBIHY yAepicTepi Ke3iHJeri ar3aHblH 0achiM
Oemirinae nHpekusa OipTyTac MaTOreHETUKAIBIK (aKTOp PETIHIE KapacThIpbliaabl. XKaambel KaObIHY —
arasayap MEH yimanapjia OoJiFaH 3aKbIMJIaHyFa YIITa-KaH TaMbIPJIAPbIHBIH KOPFAHBICHIH KOPCETETIH
peakuuschl en atayra 6oxanel. Onap Oip-OipiHe Toyenai OoiFaHBIMEH, XKOK 9MicTepiHAe TyOereimi
epekienikTep 6ap 00BN caHaa bl. [ek KaOBIPFAChIHIAFbl KaH aliHAIBIMBI OY3BLIBICTAPBIH TY3ETY/IC,
COHJali-aKk KypcakK KYBICBIHBIH KaObIHYbl KEe31HJIE€ acKaszaH-ilIeK KOJAAphbl MEH Il KYyBICHIHBIH
MUKPOOTHIK JIACTAHYBIHBIH ©3TepyiHJe IMEKTiH TYpial MHUKpPOOTap HOTHIKECIHAE, ar3aHbIH IIIKi
TOKCHUHJIEPMEH YJIaHybl MaHbI3bl Typalibl Mocelie ol A€ IIEUIIMeNH OTKaHIBIFbl OapliaMbI3Fra MOIIM.
CoHBIKTaH aF3aHbIH KYPCaK KYBICBIHIAFbI )Ke/1e)T KAOBIHYBI KE31HIET1, 1eK KYBICHIHIAFbI TIPOTPECCHBTI
MH(EKIMSICHIHBIH POJIIH 3€PTTEy MaHbI3bl OOJIBII TAObLIAIBI.

Toxipubere canmarel 25045 T 6osaThiH 22 aK 3epTXAHAIBIK ereyKyHphIKTapFa xyprizinmi. Onap
€Ki TonKa, 1-tom - 10 Gakplnay ereyKyHpbIKTaphl, 2-111i TOMKA KYPCAaK KYBICHIHBIH JKeaen KaObIHybI (12
ereyKyupoIk) Oonbin Oeminmi. EreykylpbIKrapaarbl skefen KaObIHY MpOIECiH >KaHyapIblH JCHE
canMarbiabIH 100 r ymin 0,5 ma 10% epiTinai Menmepinae il KybICbIHa HOXKICTI CYCIIEH3HUSHBI €HT13y
apKbUIBI Makaa 0omabl. KaH TaMBIpIaphIHBIH KaHMEH TOJYBIH 3€pPTTEY YIIiH >KaHyapiaapblH YHKBI
apTepHsIChlHA HMMIICHJAHCOMETPHS OKYPri3ifial, YInamapAblH KaHMEH TONYBIH 3€pTTey VIIiH
umnenancomeTpus Munap-Peo (Peceii) peorpadbiH KoingaHy apkpUibl Ky3ere actol. Kypcak
aliMarbIHAAFBl 3€pPTTEy HOTHIXKEJEpiH TipKey YIIIH peorenatorpadusi MeH peopeHorpadus oiciMeH
TETPATOJISIPIIBI ChIHAY KE31H/I€ DJICKTPOATAP IbIH MOJISIPU3AIUSACHIH TOJIBIK 9CEPiH OOIFBI30ay HET131HAeT1
oicTep KoJiaaHbUIAel. Peorpamma neHeHiH opTypili alilMaKTapbhIHIa YIBTPAABIOBICTHIK JIEKTPOITAPIbI
TapaiMay OarbITTay apKbLIbl KaJIbl KaObUIAAHFaH 9Jic OOMBIHIIA XYpri3iai. Peorpadus kepceTkiiin
TipKEy KOMIBIOTEp apKbUIbI aBTOMATTBI TYpPAE Ka3bUIAbl. AJbiHFaH Momimertepai Microsoft Excel
KOMIIBIOTEPIIIK OaFJapiaMachlH NaiiagaHblll CTATUCTHKAIBIK OHIEI JKOHE ajlblHFaH e3repicrepal -P
<0,05 nmen P<0,001 apanbIfbIiH COMKeEC /1N €CeNTeIiK.

Kypcak KybICbIHBIH KaObIHY KE€31H/E, SIFHU 111K KYbIChIHAFbI O0JIFaH 111€K 6TIMCI3ITHIH 9pTYpJIl
dbopManapel, COHJa-aKk TaMbIpiap KaOBIPFACHIHAA JKOHE T'eMOIMPKYISIIHS KbUIIAMIBIFBIHA
e3repicrep 60i1bl. COHBIMEH Karap, apTepusUIbIK KamuisipAsiH auamerpi 0,16-0,03 MM (KaJbInTel
xarmaiina 0,1-0,01 Mm), sFHM iC JKY3iHJIE ©3TepMeiii, IereHMeH OHIarbl )KbpuTIaMasIK 1,8-0,06 mm/cex
neiin Gasynaiinpl. BeHO3nbIK Kamwmispaapabie keneroi 0,5-0,03 mm neitin (kaneintel xkargaiiaa 0,2 -
0,02 MM), BEHO3JIBIK CTa3 Maiaa 0oJaabl, KaH aFbIMBIHBIH KBUIIaMIBIFRI OaKbplIay TOOBIMEH (2,3 - 0,1
MM/cek) canbicThiprana 0,8-0,02 MM/cek neitin KypT TOMEHISH 1.

AF3aHBIH KYpPCaK KYyBICBIHAAFbl Keael KaObIHYBl KaFJalblHIA TambIpliapia alTapIibIKTaid
MopdodyHKIMoHaNABl e3repicTep Oonanbl. COHBIMEH KaTap, TOKipuOeNnepiH YIIHIII CepHUsChIHIA
30HATHIH  JCKOMIIPECCUSIChl  IIEK KYBICBIHAAFbI THUMEPTEH3USHBI THIMJII  JKOWBIN, Oipak
TEMOIMPKYJISAIUSIHBIH OY3bUTybIHA, KaObIHY TPOIIECIHEH KeHiH TybIHAAaFaH iMeK KaObIPFaChIHBIH
TUMOKCHSICBIHA OCep ETHEHTIHIH aHBIKTANFaH OOJaThIH. AJIBIHFAH HOTIDKENep 1IMIeK KybICHIHIAFbI
TUTIEPTEH3US MeH MHPEKIUSIHBIH KOCBHIHIBICHI IMEK KaOBIPFACHIHIaFbl MUKPOITUPKYJISAIUAFA TEPIC ocep
€TETIHIH JKOHE 1IIeK JKapaJapbIHbIH PETeHEPALIUACHIHA dCep €Te AIMAUTHIHIBIFBIH TYPAES JoNEIICH .
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’KYPEK KAHTAMBIP )KYHUECIHIH BY3bLIBICTAPBIHA AJIBII KEJTYIII KAYIII-
KATEPII AHBIKTAY MAKCATBIHIA MUOKAPATBIH JIEKTPOPU3NOJIOI'UAJIBIK
KACHUETIH 3EPTTEY

JxycunoekoBa b.A.*, Emmanosa A K., Peictiekosa I11.0., XXynucraes J[./1.,
Apteix6aeBa V.C.

C.IK. Acghenouapos amuvinoazel Kaszax ynmmuolk meouyuna yHusepcumeni,
Anmamol, Kazaxkcman
*e-mail: dzhusipbekova.b@kaznmu.kz

Xypek KaH-TaMbIp KYHECIHIH 9JI€yMETTIK MaHbI3/bl aypyJIapblHbIH JaMyblHa ajblll KeJIyIli epTe
Kayil KaTepiH aHBIKTayJarkl Macele Ka3ipri TaHaa JyHHE Ky3i OOMBIHINA TOKIPUOEIIiK MaHBI3/IbI )KOHE
e3eki1e Macese 00Jbin oTbIp. COHIBIKTAH, XKYPEK KaH-TaMbIp OY3bUIBICTAPbIH aHbIKTayAa KOJ1aHAThIH
omicTepal 13eCTipy ajaM JCHCAYJBIFBIH Oaraiayna MaHbI3AbI OO Kelemi. JKacanblHbIT OTBHIPFaH
3aMaHay¥ T€XHOJIOTUSIIAP/IbIH 3€PTTEY METOJUKACHIHBIH KapanaibIM/IbIIbIFbI, )KOFaphl aKIIAPATThUIbIFbI
KOHE KBICKA YaKBIT apalbIFbIHIA 3€PTTEY JKYpri3ilm >KOHE aBTOMATTHI TYpHE aKIapaTThl OHJEYTe
MYMKIHIIK OEpeTiHIIrIMEeH epeKIIeNiHe i, SFHU OHIPICTIK OpbIHIA ACHCAYNBIK KaFJalblH
MEIUIIMHAIIBIK OaKblIay YIIiH ONITHUMANIIBI OTKI3Y KaOlJIeTiH KAMTaMachl3 eTe/Il.

3eprrey MakcaTbl. MeaUWUUHANBIK KOFapfbl OKY OPHBIHBIH OKBITYIIBUIAPHI MEH FBIIBIMU
KbI3METKEpJIepiH/Ie MUOKAPATHIH 3JIEKTPOPU3NOIOTHSIIBIK KACUETIH 3epTTey Kyprisy.

Marepuanmap »xoHe omictep. KambmnTel 3iekTpokapauorpadus MamiMeT OEpMEHTIH Kypek
MHUOKApABIHBIH ~ AJIEKTPO(MU3NONOTHSUIBIK ~ KACHETiHIH  epTe  OY3bUIBICTaphlH  aHBIKTAy  YLIIH
Onextpokapauorpadusisik Jucnepcuonnst Kaptupney oaici KonnaHbUIAbl. 3epTTey 00BEKTICI PETIHIAE
KJIMHUKAJBIK eMec KadenpanapablH OKbITYIbIapsl (Herisri Ttom) MeH Kaz¥MVY-HBIH FbUIBIMU
KbI3MeTKepJiepi (0aKpliaay TOM) aJIbIH]IBL.

Hotmwxkenep sxoHe Tankpuiay: JKyprizijareH 3epTrey OOMbIHIIA 3epTTEIreH TONTapAaFbl «MHOKAP]»
MHTETPajI/ibl KOPCETKILIHIH aybITKyJapbl MHOKApATHIH KAJbINThl KOMIIEHCATOPJbl (YHKIHUSICHIH
KepceTTi. THIHBIITHIK JKarjaiga OKbITYLIbIap TOObIHAA CTpecc-MHIEKCI KaJbIIThl KOPCETKIIITEH
(xanpinTeina 24% neifiH) alTapiblKTail jKOFapiaraH, ajl FBUIBIMH KbI3MeTKepiiepne CTpecc-uHAeKC
HIeKapajblK KOPCETKIIIKE JEWIH JKOFapiiaraH jKoHEJe KYKTEMEIEH COH 5 MHHYTTaH KeWiH (KaJbIIKa
KEJIreHHeH COH) OacTanKbl THIHBIIITHIKTaFbl KOPCETKIIIKE KaHTaThlH TEeHACHUMACHI OailKaimasbl.
Crpecc-uHIEKCTIH e3repicTepl >KypeK-KaH-TaMbIp KYHWECIHIH peTTeylll >KYHEeCiHIH (CHMIIaTUKaJIbIK
OernceHipiny) Kymeilyl aen cananaael. MyHaai xarfaiinapaa Oyl TonTapaarsl ajaMaapaa TYPaKThl
HEMEeCe CO3bUIMAJIbI CTPECCTHIH OeNruiepiH HaKThUIBI aHBIKTAyFa MYMKIHIIK OepeTiH Oacka [1a
ONIICTEpPMEH TEKCepy KYPrizy KakeT, MbICajJblfa SMOLMOHANIBl KYHIHY CHHIPOMBIH 0ap->KOKTHIFbIH
TEKcepy.

Kopbitbiaael: )KaHa TeXHOIOTUSIIAp MEH 9/1iCTEPIi KOJIJIAHBII KOHE )KYPEK KaH-TaMbIp )KYHECiHIH
GyHIKHOHANAB SKaFAablH Oaranam >Kypri3UlleH 3epTTey]IH HaTKelepl XKYpeK KaH-TaMbIp
Oy3bUIBICTAPbIMEH MIEKApaJIbIK (KaJbIITBI MEH MAaTOJIOTUs) JKaFJaillapJblH yaKTBUIBI JKOHE epTe
aHBIKTAy YIUIIH JEHCAYJIbIK KaFAaiiblH OHIPICTIK MAPThIHAA OaKbUIayAbIH 3P PEKTUBTIIITTH KOPCETTI.

Heri3sri ce3aep: OKI' aucnepcti KapTupiey, MAOKAPATHIH JIEKTPOPU3HOTOTUSIIBIK KaCUeTTepI,
«MHUOKap» UHICKC1, CTPECC-UHIIEKC
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MUKPOBAJIABIPJIAP CbIFBIHABIJIAPBIHBIH KEHIEHI TAJIAAYbI ’/KOHE
OJAPIDBIH IP1 KAPA MAJIIbI ASBIKTAHABIPYFA APHAJIFAH INTIPEBUOTUKAJIBIK
IJIEYETIH BAFAJIAY
Hunap A."*. Epnazaposa I'.I1.!, Typamea C.K.!, KabapaxmanoBa C.K.2,
Aiicakynosa X.P.?

'On-@apabu amvinoazvl Kazax yimmulx ynugepcumemi, Aimamul k., Kazaxcman Pecnyonuxacol
2Com6aes ynusepcumemi, Aimamei K., Kazaxcman Pecnyonuxacol
*Kazak orcemic-KOKOHIC Wapyauibliblebl eblIbIMU-3epmmey uncmumymol, Aimamul K., Kazaxcman
Pecnybnuxaco
*e-mail: didar.aruzhan@inbox.ru

CoHFBl KblIApbl aybll LIAPYallbUIBIFEl jKaHyapjapblHa apHalfaH (QYHKIMOHAIJBIK a3bIKTHIK
KOocrayiap KypaMbIH/Ia OWOJIOTHUSIIBIK OCJICEH/II 3aTTapAblH TaOWFU KO3JEpiH IMailaiaHy MocelleciHe
KbI3BIFYIIBUIBIK  apThill  Kenedi. Ocbkl  TypFblia MHKpOOANIbIpiapibl KOJNJAHy HEepCHEeKTHBTI
OarpITTapABIH Oipl peTiHae KapacTelpbityaa. by Oipereit opraHu3maep sKOFapbl MeIIepe aKybI3aap,
MoJTMCaxapuaTep, BATAMUHICP MEH €KIHIII PETTIK METaOOJUTTEP 11, COHBIH 1IIiHAe (IaBOHOMATAP MEH
(beHoIIBl KOCBUTBICTApAbl KaMTHAbl. Epekine Hazap NpeOHMOTHKANBIK OCJICEHMITIKKE He 3aTTapra
ayJapbliazpl, onap ipi Kapa MaJIblH acKOPHITY JKOJBIHIAFbl Malfanbl MHUKpPOQIIOpaHBIH 6CyiH
BIHTAIAHABIPYFa, a3bIKTAHABIPY THIMAUIITIH apTTBIPYFa, UMMYHJABIK CTaTyChIH >XaKcapTyFa >XoHE
AHTHUOUOTHKTEPI KOJJaHy KaKeTTUIriH a3aiTyra KaOunerTi. MyHmal KOCBUIBICTAPABIH 1IIIHIE
(braBoHOMATAPABIH MaHbI3BI 30p. Onap TaOWFU TIMKO3MIATEP TYPIHAE Ke3/eCil, aHTHOKCHIAHTTHIK,
KaObIHyFa Kapchl JKkoHe mpeOuoTHkanblk ocep kepceremi. Ockl 3eprreyme Chlorella sp. sxone
Scenedesmus Sp. MUKpOOAJIABIPIAPBIHBIH YKCTPAKThUIAPbIHA KELICH Il TaJAAy KYpPri3iiai. 3epTreyain
MakcaThl — aTaJlFaH dKCTPAKTBHUIAP/BIH 1pl Kapa MajiFa apHaJFaH (QYHKIMOHAIJIBIK a3bIKTBIK KOCTanap
KypaMmblHAa MaijanaHyra >kapamabl NpeOMOTUKANBIK KacueTTepiH Oaranay. OKCTpaKThUIapbIH
XUMUSJIBIK CHUMATTaMachl JKOFapbl TUIMAI CYHBIKTBIKTBIK XpoMmaTtorpapuss (OKTCX) sxone ®Pypne
TypaeHaipyiMer uHppaxpi3bLl cnekrpockonus (FTIR) anmicrepi apkpuibl ansikTanasl. KTCX tanmayst
motmxkecinme Chlorella sp. »xone Scenedesmus sp. Kypambinaa (IaBOHOMATApAbIH Oap €KEHiri
anbIKTanasl. FTIR-cnexTpaepi nonudenonpl KocbulbICTapFa ToH (PyHKIMOHABIK TONTAPAbIH O0TybIH
pactaapl. ATajqFaH SKCTPAaKTbUIAPJBIH NPEOHOTHUKAIBIK OejceHainiri OyraH JeliH KosHAapFra
KYPTi3UITeH 3epTTeyiiep/e ChIHAIFaH, HOTHKECIH/IE aCKOPHITY MPOIIECiHe )KOHE JKaHyapIIap IbIH JKaJITbl
KarJaiibiHa OH ocepi Oailkasabl.

ANBIHFAaH XWMUSUTBIK-QHATUTAKAIBIK JIEPEKTEp MEH IJBIH aja >KYPri3uireH OWOJOTHSUIBIK
CBIHAKTap/IbIH HOTHKeNepine cyiiene oteipbin, Chlorella sp. sxone Scenedesmus sp. MukpoOasIpIapsl
1pi Kapa MaJJibl a3bIKTaHAbIPyFa apHaJIFaH NPeOMOTUKAIIBIK 3aTTap IbIH OOJIalIaFkl 30p KO3/epl PETIHIE
KapacThIpblTyAa. ANJaFel Ke3eHIe 3epTTeyliep KyHic KalbIpaThlH MOJENBAIK JKaHyapiap TONTapbIHAA
KAIFaCTHIPBUTYHI )KOCTIApIIaHy 1a.
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CBA3b IOJINMOPPHOTI'O BAPUAHTA rs5760489 'EHA T'AMMA -
TFTITYTAMUJITPAHC®EPA3DI 1 (GGT1) C KIMHUYECKUMHU TPOSABJIEHUAMUA
NHPAPKTA MO3T'A

Hpoznosa E.JI.*, Conogunoa M.A.

Kypckuii 2cocyoapcmeennviti meouyunckuii ynusepcumem, 2. Kypck, Poccus
*e-mail: drozdovael @kursksmu.net

Wudapkr Mo3ra sBISETCS CIOXKHBIM MHOTO(MAKTOPHBIM 3a00JE€BaHWEM C MHOTOTPAHHBIM
HACJIEICTBEHHBIM KOMIIOHEHTOM, HIMPOKO OOCYXKAaeMbIM cerofHs. MHOTO4YHMCIEHHbIE HCCIeI0BAHUU
MOKa3aJiv, YTO B PAa3BUTHH MH(APKTA MO3Tra BAXHYIO POJIb UTPAIOT MOIUPHUIIPYEMbIe (DaKTOPHI pHUCKa
(apTepuanbHas TUNEPTOHUS, HApyLIEHUS pUTMa Cepaua, JUMIUAHOIO OOMeHa, caxapHbId auader,
reMOPEOJIOTHYECKNE HAPYIICHHUS) U HeMOIUUIIPYEeMbIe (GaKTOPBI pUCKa (II0J, BO3PACT, ITHUYECKAS
MPUHAJICKHOCTh M HACIEACTBEHHOCTh). B CBSI3M €O 3HAYMMOCTHIO OKHCIUTEIBHOTO CTpecca B
natorenese wumemudeckoro wuncyinbta (MH) nemnecooOpa3HbIM SBISETCS HW3yYE€HHE COCTOSHHS
MOJIEKYJISIPHO-TEHETHYECKIX MEXaHU3MOB PETYIIAILUN PETOKC-TOMEOCTa3a U MeTaboI13Ma Iy TaTHOHA.
B 5TOoM KOHTEKcTe OCOOBINi WMHTEpEC BBI3BIBACT NOIMMOP(HU3M TEHOB MeTaboiu3Ma TIIIyTaTHOHA,
KOTOpbI€ MOTEHIMAIFHO MOTYT OBITh CBSI3aHBI C (OpMHUpOBaHHMEM HH(paApKTa MO3ra M OKa3bIBaTh
BJIMSIHME Ha Pa3BUTHE MIIEMHYECKOTO IMMOPAXKEHHUS TKaHEeH TOJIOBHOTO MO3Tra. JTO Ie€HbI, KOJAUPYIOIIHE
rIyTaTuoOHTpaHchepasy, riIaBHasl pojib KOTOPOW COCTOUT B 00E€3BpEKMBAHUM BTOPUYHBIX MPOAYKTOB
MEPOKCUIAIUH U APYTUX OKHCIICHHBIX BEIIECTB.

ens uccnenoanus. MccnenoaTs acconuanuu nmoiaumopdroro Bapuanta rs5760489 rena GGT1
C KJIMHUYECKUMU MPOSIBICHUSAMHU UIIIEMUYECKOTO HHCYIIbTA.

3agaun uccienoBanus: Y sxkurened llenTpanbHoir Poccum umccnenoBath 4acTOTHl ajlieieil u
reHOTUTNIOB TomumopgHoro Bapuwanta S5760489 GGT1l wm wu3yunTh CBsI3b C KIMHUYCCKUMHU
MPOSIBJICHUSAMH UIIEMUYECKOT'O UHCYJIbTA

Matepuanst 1 Mmeroabl: ObcnenoBano 600 manuentoB ¢ MM, HaxonuBIIMXCS HA CTallMOHAPHOM
neyeHuu B HeBposorudeckoM otaenenun PCL] Kypckoit OKb (cpeanuii Bo3pacT KOTOPHIX COCTaBHII
61,09+9,77 net, u3 Hux 330 my>xunnsl (55%) u 270 sxenntun (45 %)). B kauecTBe KOHTPOIBHOM TPYIIITBI
ucnosnb3oBaiauchk npodsl JJHK (B xonmuuectBe 688) 6mobanka HUUM renernueckoit U MOneKyJIsspHON
snunemuonorun KI'MY, nonydennsle or monei, 63 coMaTHUeCKOW MaTOJOTMU, CPEIHUN BO3pacT
KoTopbix coctaBmi 60,84+7,45net, u3 Hux 366 myxuunsl (53,2%) u 322 xenuun (46,8%). Ot Bcex
YUYaCTHHUKOB ObLJIO MOJTyYeHO JOOPOBOIbHOE MH(POPMHUPOBAHHOE COTJIacHe Ha yyacThe. Y PecloHIeHTOB
Mpou3BOaWICS 3a00p 1enpHOM BeHo3HOW kpoBu. [ns Beimenenuss JJHK w3 ob6pasmoB kpoBu
WCTIONB30BAJICST  CTAHAAPTHBIA JIBYXATAIHBIA MeTOA  (PEHOIBHO-XJIIOPOPOPMHON IKCTPAKIHU U
NPEeUUIUTALUN 3TaHOJIOM. ['eHOoTHIIMpOoBaHue nonuMop¢HbIX BapuaHToB rena GGT1 npoBoausock ¢
nomouisio [P B pexxume peaqbHOr0 BpeMEHHM € JWCKpUMUHAIMEH amneneid ¢ momouibio TagMan-
30H10B. CTatucTuyeckas 0OpaboTKa MOIyYEeHHBIX PE3yJbTaTOB BBITOJHEHA C MOMOIIBIO IPOTrPAMMBI
SNPstats.

PesynbraTtel uccrnenoBanus: OlLEHKa COOTBETCTBUS YAacTOT TE€HOTHUIIOB PABHOBECHIO Xapu-
BaiinOepra B rpymnmax OOJbHBIX WIIEMUYSCKHM HWHCYJIHTOM M 3/JI0POBBIX HE BBISIBIJIA CTATUCTHYECKH
3HAYMMEIX OTKJIOHeHHit (p?=0,17).

beuta m3ydena cBs3p monmuMopgHoro BapuaHta rS5760489 rena GGT1 ¢ kiIMHUYECKMMHU
MPOSIBJICHUSIMU  MINIEMHYECKOTO HWHCYJNbTa M ycTaHoBieHo, 49to SNP rs5760489 rema GGT1
accoruupoBaics ¢ HapymenumeMm ciyxa A/G (OR (95% CI)2 =2,37(1,28-4,38), p?=0,014), a B
pEIeCCUBHON MOJIENH Yy TAIMeHTOB C HApyIIEHHEM YyBCTBUTEIBHOCTH (MApacTE3WsIMU), TPOSIBIISIT
sammTHsI 3dpdext G/ G (OR (95% CI)2 =0,32 (0,11-0,95), p?=0,022).

3axnroueHue: Pe3ynbTaThl  MCClEOBaHMS MOTYT OBITh  HCHOJB30BaHbl JJISi  OLEHKHU
WH/IMBUYaTbHOTO PUCKA Pa3BUTH UIIEMUYECKOTO MHCYJIBTa U Pa3pabOTKH Mep MPOPUITAKTUKH.
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MEJOHOCHAA ITYEJIA KAK MOJEJIb IJISA U3YYEHHUA OBYYEHUA U
IHAMATH

Sauvermio T.I.

Hncmumym ¢uzuonoeuu um. U.11. Ilasnosa PAH, Cankxm-Ilemepbype, Poccus
e-mail: polosataya2@mail.ru

MenonocHas myena (Apis mellifera L.) — ogun u3 HamOosiee M3ydeHHBIX BUIOB HACCKOMBIX,
KOTOPBIN CITY>)KUT BaXKHON MOJIEIbIO B HEHPOOUOIOTHH, 3TOJIOTUH U KOTHUTUBHBIX HayKax. biaronaps
OTHOCHUTEIIBHO IIPOCTOM, HO BBICOKOOPIAHM30BAHHOM HEPBHOM CHUCTEME, IYENbl JEMOHCTPHUPYIOT
CJI0KHbIE (HOPMBI TOBE/ICHUS, BKJIIOUasi 00ydeHHE, IaMsATh, HABUTAIIMIO U COLIUATIbHYI0 KOMMYHHUKAIIHIO.
OTH 0COOEHHOCTH JICTAI0T UX yI0OHBIM OOBEKTOM IS HCCIIEJOBAHUS MEXaHU3MOB O0YUYCHHS U TaMSITH,
a TakkKe Uil MPOBEACHUS CPAaBHUTEIIBHOIO aHaliu3a C JPYTMMU JKUBOTHBIMH, BKJIIOYas
MJIEKOITUTAOIIHX.

[IpeumymiecTBa MEIOHOCHOM IMYENbl KaK MOJAENH 3aKIOYaroTcsd B: 1. KOMIIAKTHOM HEPBHOM
cucreme (~1 MJIH HEHPOHOB); 2. CIOXKHOM IOBEACHHUH (CITIOCOOHOCTh K aCCOIMATHBHOMY OOYYEHHIO,
MIPOCTPAHCTBEHHOMN MaMSTH, pacliO3HABAHUIO 00Pa30B U COIMAIILHOMY B3aUMOJICHCTBUIO); 3. BBICOKOI
CTENEHHU IIJIaCTUYHOCTHU TIOBEJICHUSI.

Jnsa muen paspaboTaHbl MMOBeAEHYECKHE, HeWpodusnomornyeckue, QGapMakoIorHuecKue,
TUCTOJIOTMYECKUE U MOJIEKYJISIPHO-OMOJIOTMUECKUE METOAMKH, MO3BOJISIOIIME M3ydaTh OOydeHue U
MaMATh Ha Pa3HbIX YPOBHSX.

KitoueBbiME cTpykTypamu aiisi GOPMHUPOBAHHS MAMSTH Y HACEKOMBIX SIBJISIFOTCSI TPUOOBUTHBIC
TeNa, SBISIONIMECS aHAJIOTOM THINOKAMITa/KOPbl MO3BOHOYHBIX. | prOOBHIHBIE Tella OTBEYAIOT 3a:
WHTETpanuio ceHcopHo uH(popmanuu, (OPMUPOBAHHE ACCOLIMATUBHBIX CBS3€H, XpaHEHUe
KPaTKOBPEMEHHOW M JTOJITOBPEMEHHON MTaMSITH.

VY myen, Kak M APYTUX JKUBOTHBIX BBIIETSIOT KPATKOBPEMEHHYIO (MUHYTHI), CPEAHECPOUHYIO
("4achI-THHM) U JTOJTOBPEMEHHYIO TIaMsATh (JIHU-MECSIIbI), TPEOYIONIe cuHTe3a HOBBIX OenkoB. Kak u y
miekonuramux, y muen B I[HC HaOmromaercs: nonroBpeMeHHasl MOTEHIMAIMS — YCHIJICHHE
CHUHANTHYECKON Iepefayd MpH MOBTOPSIOLIECIHCS CTUMYJSLIUU M JOJITOBPEMEHHAasl AeNnpeccus —
ocialieHue cBs3ei MpHu OTCYTCTBUU MOAKPEIUICHUSL.

MonekynsipHO-KJIETOUHbIE MEXaHU3Mbl MaMSITH HMEIOT 3HAYUTENbHYI OOIIHOCTH C JIPYTUMH
YKUBOTHBIMH U BKIIIOUYAIOT B ce€0s: aKTUBAILIUIO PELENTOPOB — 3ayCK BHYTPUKJIETOYHOT'O CUTHAIMHTA —
W3MEHEHHUS LMTOCKEJIEeTa — M3MEHEHHUE IKCIIPECCUM T€HOB — CHHTE3 HOBBIX OEIKOB — OOJierdyeHue
CUHAIITUYECKON Nepelauyn — CUHANTOT€HEe3 U T.J

B cBsi3M BBICOKOI 3BOJIIOIIMOHHONW KOHCEPBATUBHOCTBHIO HEPBHOW CHUCTEMBI, HCCIEHOBAHUS
MEXaHU3MOB OOYYEHHUS U MaMATH MOTYT BHECTH BKJIa]] KaK B TEOPETUUYECKYIO HEMPOOUOJIOTHIO, TaK U B
MOJIETUPOBAaHUE HEUPOJOTHYECKUX AUCPYHKIMM y yenoBeka. [loHMMaHue BIMSHMS MECTUIMIOB Ha
KOTHUTHBHBIE  (YHKIIUM  TYEeT  MOXET  NPEJOTBPATUTh  COKpAIeHHE  MPUPOIHBIX |
CEIBCKOXO3SIMCTBEHHBIX MOMYJISIIIUN MYE.
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MN3BbITOK LIMK1 HETATUBHO BJIUAET HA ®OPMUPOBAHUE U
COXPAHEHMUE ITAMSATH

3anomaesa E.C.12*, Mengenesa A.B. 2, XKypapnes A.B.2, Hukutuna E.A. 12
L Poccuiickuii 2ocyoapcmeennuiii nedazozuueckui ynusepcumem um. A.M. Iepyena, 2. Canxm-
Ilemepoype, Poccus
2Unemumym ¢uzuonoeuu um. M.I1. ITaénosa PAH, 2. Canxm-Ilemep6ype, Poccusi
*e-mail: Zalomaeva.E@yandex.ru

Ha ceromnsmHuil neHb OAHOM M3 aKTyalbHBIX 3a/lad HEWPOI€HETUKHU SIBJISETCS pacIlUpeHue
COBPEMEHHBIX MPEACTaBIECHUIN O MOJIEKYJISIPHO-TEHETUYECKUX MEXaHN3MaX, BOBJICUEHHBIX B IIPOLIECCHI
BO3HUKHOBEHUS U Pa3BUTHs HEWPOJETeHEPAaTUBHBIX U TEHOMHBIX 3a00seBanuil. JlaHHbIe 3a001eBaHUs
XapaKTepU3yIOTCs HapyLIICHUSAMHU IPOLECCOB IMaMATH U COMPOBOXKAAIOTCSA TUCHYHKLIMEH Kackaia
peMojaenupoBaHus akTuHa, i kotoporo ¢epmeHT LIMKL sBnsercs kmtodeBbiM. M3BecTHO, 4YTO
u3MeHeHus skenpeccuu reHa limkl MoryT npuBOANTD K HEHPOKOTHUTHBHBIM Natosjorusm. CoriacHo
COBPEMEHHBIM MPEICTABICHHUSM, TEHOMHBIC OOJIE3HM, KaK HamNpUMep, CHHAPOM YHIbSIMCA, MOTYT
COIPOBOXKIATHCSI KOTHUTHBHBIMH HAPYIICHUSIMU M3-32 TEMU3UTOTHOCTH 110 reny limk1. B cBsi3u ¢ atum
KpaifHe BayKHO H3y4UTh POJIb JAHHOT'O I'€Ha B IIpolieccax (pOpMUPOBAHUS U COXPAHEHUS ITaMATH, a TAKXKe
3a0biBaHus. Hanbosee yaauyHbIM MO/IEIbHBIM OOBEKTOM JJISi OCYLIECTBICHUS JAHHOTO UCCIIEI0BaHMS
spisiercs Drosophila melanogaster. Ilpu ananu3e HykjaeoTHIHOW mmociemoBarenbHocTH rera limkl
apo3odpumisl ObuT BbIsIBICH 71% romosnorun ¢ reHoMm limkl dgenoBeka. MouekymsipHas OCHOBa
[IATOJIOTMYECKUX IPOLIECCOB, BIIEKYIIMX pa3BUTHE HEHpPOAEreHEpaTUBHBIX 3a00JIEBaHUM equHa Y
MJIEKOIUTAIOIIUX U BBICIINX O€CIIO3BOHOUHBIX. Takke y100cTBO paboThl ¢ Ap030(HIION CBSI3aHO C ee
KOPOTKHUM JKU3HEHHBIM ITUKJIOM, JEIIEBBIM COJCPKAHUEM B JTaOOPAaTOPHBIX YCIOBHUAX M OTCYTCTBHEM
3aKOHOJIATEIILHBIX OTPAHUYCHUH, CBSI3aHHBIX C pa0OTOH C )KMBOTHBIMH.

Llenp uccenoBanus — aHaiu3 BoBieueHHOCTH reHa limkl B peanu3zanuio npoueccoB o0y4eHus 1
3a0bpIBaHus y Jpo3oduisl. B uccrenoBaHMM HMCHOIB30BAM METOJMKY IOAABICHMS YyXa)KMBaHUS,
OCHOBAHHYIO Ha ITOJIOBOM TTOBEICHUH CaMIIOB. J[JIs1 TPEHUPOBKH B3POCIIOTO JI€BCTBEHHOTO 5-CyTOYHOTO
camIia TIOMeIaad BMECTE ¢ OIUIOAOTBOPEHHOM CaMKO# JIMHUM JMKOTO THTIA B CIICIHATIBHYIO KaMepy Ha
30 muHyT. CaMIIOB TECTUPOBAJIM Yepe3 pa3Hble MHTEPBaJIbl BPEMEHH I0C]e TPEHUPOBKU. B kauecTBe
KOHTPOJISI HCIOJb30BAIM HAWUBHBIX CaMIIOB, KOTOPBIEHE HMEIU OIbITa IOJOBOrO IOBEAEHUS. 3a
MOBEICHHEM OOYUYEHHBIX M HaWBHBIX camioB HaOmoganu B TedeHue 300 cekyHn, (uxcupys B
CTENMANBHON MporpaMMe BpeMs Hadala M OKOHYAHHS OTIENBHBIX JIEMEHTOB, KOTOPBIE CBSI3aHBI C
yXaXHBaHueM (BUOpalus Kpbula, OpUEHTALUs, TPECIeI0BAHNE, TONbITKA KOMYJISILNH, TM3aHUE) U He
CBSI3aHbl C HUM (IIPUHUHT, aKTUBHOCTb, OKOH). [l o1leHKH 3((eKTUBHOCTH 00y4eHUs Onpeaessin
unnekc ooydenus (MO). [ns onleHKH aKTUBHOCTH TIPOIIECCOB 3a0BIBAaHUS MPOBEIN aHAIN3 CKOPOCTH
cHmkeHns MO Ha xkopoTkux BpeMeHHbIX mHTepBanax: 0, 15, 30, 60 MmuHyT u crnycts 24 yaca nocie
TpeHUpPOBKU. B kax10if rpynmne nposenu aHanu3 He MeHee 20 nap myx. 1 cTaTUCTHUECKOM 00paboTKH
WCIIOIB30BAJU IBYCTOPOHHMI TeCT pannomuzamuu (p<0,05).

AmnHanu3 porieccoB 00y4eHus ¥ 3a0bIBaHUs Y JIMHUH TuKoro THa Canton-S u MyTaHTHOM THHUN
agn®™?® (neexr rena limkl) mokasan BBICOKYIO CIIOCOOHOCTh K OOYYEHHIO M COXPAHEHHIO HAMSTH MyX
muaug Canton-S 1 HecmocoGHOCTh K (hOPMUPOBAHIIO MAMATH MYX JTHHUK agn':. ¥ uccmeayeMbIx THHMit
paHee OBLTH BBIABIEHBI pa3nuums B comepxkannu m3ohopm LIMKI: y agn®™ xommuectso D- u C-
nzopopm LIMKI 6puto B 3 pasa Beime, uem TakoBoe y Canton-S. B cBsi3m ¢ 3THM MBI 3a7aluCh
BOIIPOCOM, KaKMM 00pa3oM Ha o0yueHue u 3a0biBaHKe Oy/IeT BIUATh H3MEHEHHE dKcnpeccuu reHa limkl
B HEpBHOU cucTeme npo30oduibl. [y n3BMEHEHUs SKCIIPECCHH TPUMEHSITH cUcTeMy ckpenruBanus Gal4-
UAS. B kauecTBe KOHTPOJIS HCIOJB30BAIM THOPHABI Oe3 W3MEHeHus 3Kcnpeccuu. [lomaBieHwue
skcnpeccun limkl B HepBHO# cucteme Heckonbko ToBbiiaeT MO cpa3y mociie TPEeHUPOBKH (Ha
uHTepBane 0-15 Mun), a akTuBanus, Hanpotus, cHkaet MO (cnycta 30 MUH JOCTOBEPHO OTJIMYAETCS
oT KOoHTpoJst U nonasienus). Haunnas ¢ 30 mun MO nunum ¢ aktuBanueit rena limkl He otnmugaercs ot
HYyJIs, a cirycts 24 vaca 1O moctoBepHO HUXKE, 4eM cpa3y Mociie TPEHHUPOBKH. Takum 00pa3oM, H30BITOK
limkl HeraTmBHO CKa3bIBa€TCS Ha CIHOCOOHOCTH K OOYYEHHIO M COXPAHEHHIO IMMaMATH, a TaKKe
YBEIUYMBAaET CKOpPOCTh 3abbiBaHusA. Pabora momaepikaHa cpeiactBamu (enepanbHOTO OrOKeTa B
pamkax rocynapcrBeHHoro 3ananus @I'BYH Hucrutyr ¢usmonorun um. W.II. IlaBnoBa PAH

(N21021062411629-7-3.1.4).
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MOHUTOPHHI ITIOKA3ATEJIEN 3PEHUSL Y CTYAEHTOB I'OPOJA KbI3bIUIOPIA
N6anynnaesa C.0K.*, Kapabanaesa A.B.12

L Kuizviiopounckuii ynusepcumem umenu Kopxoim Ama,
2. Kvizvinopoa, Pecnyonuxa Kazaxcman
2Meoicoynapoonuiii yuueepcumem Acmana, 2. Acmana, Pecnybnuxa Kazaxcman
*e-mail: salt_i@mail.ru

K mHacrosmemy BpeMeHH, KOrjga TIJoOaJbHble WM3MEHEHHUS KIMMara MPOUCXOIAT CTOJb
CTPEMUTENBHO, YTO MHOTHE OHOJOrHYecKue BUAbl U (GOpPMUPYEMbIE UMH SKOCHUCTEMBI HE YCIIEBAIOT
MPUCTIOCOOUTHCSI K HOBBIM YCJIOBHUSIM, BO3PAaCTaeT aKTyaJlbHOCTh HCCIICIOBAaHMIA, IOCBSIIEHHBIX
COXPAaHEHUIO U YCTOMYMBOMY HCIIOJIb30BAHUIO PACTUTEIBHBIX pecypcoB pernoHoB Kazaxcrana B
YCIIOBUSIX U3MEHSIOLIETOCs KIMMATa.

B pamkxax HayuyHO-TexHWYeckoi mporpammbr: BR21882180 «Pa3paboTka mporpaMMel
COXPaHEHHUS U Pa3BUTHUSL PECYpPCHOM 0a3bl MEPCIEKTUBHBIX AJS MEAUIIMHBI U BETEPUHAPUU PACTCHUMN
Kazaxcrana B ycnoBusax wu3Mmensromerocs kmumatay (2023-2025 rr.), pa3paboTINKOM KOTOPOii
apigercs MHCTUTYT reHeTMKH #  (U3HOJIOTHH, OOTaHWYECKHUE MCCIEIOBAHUS BBINOIHSIUCH
COUCIIOJIHUTENSIMU U3 MIHCTUTYTa O0TaHUKH U (PUTOUHTPOTYKIUH.

OOBeKThl HCCNeAOBaHUN — MPHUPOJAHBIC MOMYJSIUU MEePCHEKTUBHBIX pacTeHui Kazaxcrana us
cemeiicts Asteraceae Bercht. & J.Presl, Crassulaceae DC., Nitrariaceae Lindl., Orobanchaceae Vent.,
Polygonaceae Juss., 3Ha4MMBbIX JUTs (hapMalii ¥ BETEPUHAPUH B YCIOBHUSIX M3MEHSIOIIETOCS KIIMMAaTa.

MeToapl UCCIIEIOBaHMI: KJIACCUYECKHUE M COBPEMEHHBbIC (IOPUCTUYECKUE, T€000TaHUYECKHE,
pecypcoBendeckue, kKaprorpapuieckue.

Ienb nccnenoBaHMil: OLlEHKA PeCypCHOTr0 MOTEHIMajla U KapTorpadupoBaHHe MOTEHIIUATIBHBIX
MECT 3aroTOBOK IE€PCHEKTUBHBIX Ul MEIWLMHBI M BETEPUHAPUHM BUIOB PACTEHHIN Ha TEPPUTOPHU
CesepHoro I[Ipuapanss, Llentpansnoro, CeBepnoro, FOxHoro u FOro-Bocrounoro Ka3zaxcrana.

Ha ocHoBaHMM CKpHMHHMHra BHJIOBOTO COCTaBa, PacIpOCTPAHEHHUS, SKOJOTUHU, PECYPCHOTO H
MHTPOAYKIIMOHHOTO MOTEHIMaja JIEKapCTBEHHBIX pacTeHnit KazaxcraHa paccMaTpuBaeMbIX CEMENCTB
onpezeneHsl pervoHbl KaszaxcraHa, B KOTOPBIX IIPOM3PACTAlOT OTOOpaHHBIE AJisi YIIIyOJIE€HHOIO
usyuyenus 16 neneBbix BuoB pacrenuii: Hylotelephium telephium (L.) H. Ohba; Cistanche salsa (G. A.
Mey.) G. Beck u Buanl pomos: Artemisia L., Rhodiola L., Rheum L., Nitraria L. Ananu3 GpoHI0BBIX
U JINTEPAaTYpPHBIX JAQHHBIX IO PACHPOCTPAHEHUIO IENIEBBIX BUAOB PACTEHUM MO (PIOPUCTUYECKUM
pailoHaM M aIMUHUCTPATUBHBIM 00JIACTSIM B Ipe/enax BbIOpaHHBIX PETMOHOB MO3BOJIMI pa3padboTaTh
MapuipyThl OOTaHMYECKUX HKCHEIUIUM, OXBATHIBAIOIINX OCHOBHBIE MECTa MPOU3PACTAHUS IIETEBBIX
BHJIOB PAaCTEHUM.

B pesynbTare 3KCHEIMINOHHBIX UCCIIEOBAHUN BBISBIEHBI U OXapaKTEPU30BaHbl 89 MIPUPOIHBIX
SKOMOIYJISIIIUN 1[EEeBBIX BUJIOB PACTEHHUI HAa TEPPUTOPUU U3ydaeMbIX perioHOB. CoOpaHbl U IiepejaHbl
00pasibl paCTUTEIBHOTO ChIPbS LEJIEBBIX BUI0OB AJISi aHATOMO-MOP(OIOrHYeCcKHX, GUTOXUMUYECKUX U
MOJIEKYJISIPHO-TEHETUUECKUX UccienoBaHnii. OmpeneneHsl 3amacbl CbIpbsi y 6 BHIOB IOJIBIHH,
oOpa3yroumx npomsicioBble 3apociu (Artemisia aralensis Krasch., A. austriaca Jacq., A. arenaria DC.,
A. lerchiana Weber ex Stechm., A. semiarida (Krasch. & Lavrenko) Filatova, A. scoparia Waldst. &
Kit.), 2-x BugoB pesens (Rheum tataricum L.f., Rh. cordatum Losinsk.) u Nitraria schoberi L.,
OTJIMYAIOIIENCS OT APYTUX LENEBbIX BUIOB 3HAUUTEIbHBIM PECYpPCHBIM IOTEHIHMAIOM M Oojee
MPUCTIOCOOTICHHOM K CYIIIECTBOBAHMIO B apUAHBIX U 3acOJIeHHBIX pernoHax Kazaxcrana. [[ns neneBbix
BUJIOB CO3JaHbl KapTorpaduueckue MoOJeNu C YKa3aHHeM MECTOHAXOXKJICHUI BBISBIECHHBIX
SKOMOMYJISIIMNA U MOTEHIMAIBHBIX MECT 3arOTOBOK Ha 00CJI€ZIOBAaHHON TEPPUTOPHH.
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JODPAMHUH U IICUXUATPUS: TPOLJVIOE, HACTOAILIEE U BYIYIIEE

Nenuesa H.IO.
Hncmumym evicutetl HepsHotl OesmenvHocmu u Helipogusuonrocuu PAH, 2.Mockea, Poccus
e-mail: n.ivlieva@ihna.ru

MoHOaMUHEPIrUYECKUE CUCTEMBI MO3Ta UIPAIOT KIKYEBYIO POJIb B OPraHMU3alMM IOBEICHUS, a
HapymeHus: B (yHKIMOHUPOBAHUH STHX CHCTEM CBSI3aHBI C PSIOM HEBPOJIOTMYECKHX M NMCHUXUYECKUX
paccTpoiicTB. OTAeabHbIE MOMYISALIMUA JO()aMUHOBBIX HEMPOHOB, B OTJIMYME OT LIMPOKO BETBAIIUXCS
MIPOEKUMH JPYTrMX LEHTPAIBbHBIX MOHOAMUHEPIMYECKHX CHUCTEM, IPOELUPYIOTCS B OIpPEIEICHHbIE
00J1acTH MO3ra U TakuM o0pa3oM MOTYT y4acTBOBATh B aJipECHOM peryssluu HEHPOHHON aKTUBHOCTH
U crenru(uIecku MOTyIMPOBaTh TUCKPETHBIE poIecchl B Mo3re. C MCUXUATPUUIECKUMU MaTOJIOTUSIMH
B [IEPBYIO OUYEPE/b CBSI3BIBAIOT TaK HA3bIBAEMYIO ME30KOPTUKO-TMMONUECKYIO CHCTEMY, OIYYarOILytO
OCHOBHBIE J0(aMHHOBBIE TPOCKIMHA W3 BEHTPAIBHOW OONACTH TOKPBIIIKK CpeaHero mosra. B
HACTOAILLEE BpEMs CUMTAIOT, 4YTO O3Ta CHCTEMa KPUTHYECKH BOBJIEYEHA BO MHOTHE AaCIHEKThI
(YHKIMOHMPOBAHUSI MO3Ta: OMOCPEIyeT MPOIECChl BOZHATPAKACHUS W PEAKIUH ‘‘yIOBOJILCTBHUA ;
CUTHAJIM3UpPYeT 00 OIMOKe MpeAcKa3aHus BO3ZHAIPAXKICHHUS M TaKUM 00pa3oM CIIy>KUT O0yyaroluM
CUTHAJIOM, KPUTUYHBIM B IIPOLIECCAX aCCOLMATUBHOIO U IBUTATEIbHOIO HAYUYEHUST; CO3/1a€T MOTUBALIUIO
K JCMCTBHSIM, HAIIPABJICHHBIM Ha [TOJIy4€HHE BO3HArPAKICHUS, a TAKKE yUYaCTBYET B OPraHU3aLMH ITHX
JNEUCTBUM.

@dyHaaMeHTaIbHbIE UCCIIeJ0BaHUS QYHKUIUHI 1opaMrUHa B MO3Te UIYT pyKa 00 PyKy ¢ U3yuyeHHEM
BOBJICUECHUSI MeAMaTopa B IATOJOIMUYECKHE Npolecchl. B Hanbosblieill cTerneHu ¢ MEe30KOPTHUKO-
TMMONYECKON CHCTEMOW acCOUMUPYIOTCS AJIMKTUBHBIC PACCTPOMCTBA, IMU30(PPEHUS U JIETPECCHS.
Panee cunTanoch, 4T0 B OCHOBE TAaKUX PACCTPOMCTB MOXKET JIeXKATh 1UCOATaHC MOHOAMUHOBBIX CUCTEM.
OpHako MO Mepe M3yuYeHHUsl PEelEeBAaHTHBIX MO3TOBBIX INPOILIECCOB C IMPUMEHEHHWEM HOBBIX METOJIOB
(U3MOIOTUH M TEHETUKH CTAaHOBHUTCS MOHITHO, YTO BCE Topaso cioxHee. B ¢okyce uccnenoBanuii B
MOCJIEIHUE TOJIbl HaXOAATCS IMPOLECChl CHUHANTUYECKOW IIIACTUYHOCTH, BEAYIIYIO POJIb B KOTOPBIX
urpaet njoamuH. AGeppaHTHas MIIACTUYHOCTh, BEPOSTHO, MOXKET ObITh OJHOM U3 BaXKHEUIINX MPUYNH
Pa3BUTHS ICUXUUYECKUX PACCTPOICTB.

HodamuHepruyeckasi CUCTEMa B OHTOreHe3e (POpMUPYETCs O3KE APYTUX MOHOAMUHEPTUYECKUX
CHCTEM, B CBSI3U C UEM OHA MOXET OKa3bIBaTh BAXKHOE CTAOMIIM3UPYIOIIEe U HHTEIPUPYIOIIee BIUIHUE
Ha pa3BUBAIOLIUECS MO3TOBBIE KOHTYPBI, a €€ HapyllleHue MOXKeT (PyHKIIMOHAJIBHO 1€CTa0MIN3UpOBAaTh
pAa 3TUX KOHTYPOB. Ba)kHO Takke, 4TO C ONpPENEICHHOIO MOMEHTA MPOLIECCH] PA3BUTHS OKA3bIBAKOTCS
TECHO CBSI3aHHBIMHU C IIpolieccaMM HaydeHUs. Bo Bcex mpoiieccax Takoro poja iacTUYHOCTh HEPBHOM
CHUCTEMBI UTPAET BEYILYIO POJIb.

[Icuxonorn Crenron Ilun m Apum bpoacku (ITun, Bpoacku, 2005) B kHure «JIro60Bb 1
3aBHCUMOCTBY OIPENENIAI0T aIMKIMIO B NIEPBYIO ouepeab Kak onbIT. DyHKIMU 10paMUHEPTHIECKOM
CUCTEMBI MO3BOJIAIOT MPU TaKOM B3IJIsiZie TIOCTaBUTh €€ Ha OJHO U3 MEPBBIX MECT B OMOCPEIOBAHUU
Pa3BUTHs Pa3IMYHBIX 3aBUCHUMOCTEW. B mocienHue roapl mogoOHbIH MOIX0A MO3BOJIMI BO MHOIOM
MPOSCHUTh HEHPOOHOJIOTMUYECKHE MEXaHU3Mbl Pa3BUTHSI aTUKTUBHOTO MOBeJIEHUs. BO3MOXKHO, 3TOT
MOJIXO/1 OKQ)KETCsI MPOJYKTUBHBIM U B UCCIIEIOBAHUAX HEHPOOMOIOrHH MM30()PEHNUHN U JETIPECCUU.
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ETEYKYWPBIKTAPJIA )KEJEJ KABBIHY KE3THJET'T TEMOJUHAMWKAHBIH
O3I'EPICTEPIH 3EPTTEY

Ucaesa H.B.}, A6npemos C.H.123*, Jlxontykosa b.1.3, Ecenosa M.D.?, Emmyxan6er A.H.?

LOn-®dapabu amvindasvr yimmux yuueepcumemi, Anmamei, Kazaxceman
2KP FIKBM 'K ['enemuxka sicane ¢huzuonoeuss uncmumymst, Animamol, Kazaxcman
346aii amvinoazer Kazax ynmmuix nedazozuxanvik ynusepcumemi, Anmamol, Kazaxcman
*e-mail: Abdr_Ser@mail.ru

XKylienik reMoJMHAMUKAHBIH alKblH Oy3bUIBICTAPBl MAaKpO- JKOHE MHKPOI'€MOJAMHAMHKA
KOPCETKIIITEePiHIH ©3repyiMeH, COHJaii-aKk BEHO3IBIK KaH KOPCETKIITEpPiHIH >KacCylIalblK >KOHE
WINaNbIK ACHrelaepaeri e3repicrep, KeH TapajlfaH ar3aHaH KaObIHY NpoLecTepl Ke31HJEe MaHBbI3/bI
KIIMHUKAIIBIK KOpiHicTepiHiH 0ipi 60ibIn Tabbutaasl. Kypcak iminaik nHGEKIus Ke3iHae KaH aifHaTbIMbI
KETKUTIKCI3ITIHIH KaJbINTaCybIHBIH HET131 TaMbIPJIap aFbIHBIHBIH SHAOTEIHHIHIH AUC(YHKIUSICHI,
COHal-aK KaOBIHYBIH OpIIy Ke31HJe aKybl3 MOJIIIepPi MEH dJIEKTPOJIMTTIK OaaHCBIHBIH ©3repicTepi,
COHJali-aK THIHBIC aiy Oy3buUTylapfa OalaHBICTBI, KBIIIKBUI-HETI3/1IK OpPTaHBIH OY3bLIYbl OOJIBIM
TaObuTaAbl. 3epTTey IKYMBICHIHBIH MAaKcaThl KYpPCaK KYBICBIHBIH JKelesl KablHybl Ke3iHeri
KaHyapJap/AbIH *KyHenl reMOIMHAaMUKAChIH/IaFbl ©3TepiCTep Il aHbIKTAY JKOHE OHbI Oarasay.

Toxipubere canmarel 25045 T 6oaThiH 22 aK 3epTXaHAIBIK ereyKyHphIKTapFa )Kyprizungi. Omap
eKi Tomka, 1-ron 6akpuiay ToObI (10 ereykyipshIK), 2-111 TOM KeJeN Kypcak KybICHIHBIH KaObIHYBI (12
ereyKyupoIKk) Oonbin Oeminmi. JKemen Kypcak KyBICBIHBIH KaOBIHYBIH —€TeYKYHpPBIKTapra JieHe
canMarbiabIH 100 r ymin 0,5 ma 10% epiTiHai Memepinae il KybIChbIHa HOKICTI CYCIIEH3HUSHBI €HT13y
apkplIbl maiina 6omabl. Kan arbichbiHbIH OkbulaMabirbl «CaHoMen-300» sa3epiik yJabTpaablObICThI
nonmuieporpadus omiciMeH 3eprTTeniHil. OpraHu3MHIH HETI3rl apTepusulapblH 3€pTTey TYPaKThI
TOJNKBIHABIK COYJIEJIEHY PEXUMIHJE YIbTPaABIOBICTHIK 30HIINEH >KYprizuimi. [lommieporpamMmMaHbIg
MaHbI3bl, TaMBIPJBIH OYKUJT AMaMeTpi OOMBIHINA KAaH aFbICHIHBIH OpTalla OJIIIEHIeH >KbIJIJAaMIbIFbIH
KOPCETETIH OpTalla CHCTOJAIBIK JKUUTIKTI aHbIKTay. KaH arbICHIHBIH MaKCHMAJJIbl KBUIIAM/IBIFBI,
nyJbCcallis MHICKCIH 3epTTeNii, KepHeyJiKk uHaekci Hemece Ilypceno HMpKyIAIUSIBIK Keleprici
ecenteninal. AnpiHFaH ManmiMerTepal Microsoft Excel xommbroTepiik OarnapiiaMachlH IMaiijalaHbII
CTaTUCTUKAIIBIK OHJEM >KoHe anbiHFaH esrepictepai -P <0,05 men P<0,001 apambifbiH coiikec aem
€CenTemiK.

Kypcak KybICBIHBIH YBITTHI CaTBICBIHJA >KaHyapiiap/ia OpTalblK BEHO3/BIK KbICHIMBI KAJIBIITHI
xarmaiian 1,26 ecere ToemeHeni, 0aKbUIayMeH CalbICTBIPFaH/a KYPeK cory skuinirinig 1,39 ece apTThI
aHbIKTaabl. KaH TaMblpnapblHAa apTepUsUIBIK  KBICBIMBIHBIH ~TOMEHJEYl JKajmbl ILIETKepri
TaMbIpJapbIHBIH ~ KeJepricli  JieHreil OakbUlayMeH CalbICThIpFaHia aiTapisikrai 1,5 ece
KOFapbUIaybIMeH KopiHi. by e3 ke3erine kaHyapiapaa THIHBIC aTybIHIa ©3repiTepiH naiaa 60ysl,
TBIHBIC ally KETKUTIKCI3JITIHIH >KOFapblIayblH KepceTTi. KaOblHy Ke3iHzie MarucTpalibbl TaMbIpJarbl
KaH arbICBIHBIH CBI3BIKTHIK SkuimriHig 15,6+£0,02 cM/c (kansmThl skarmaiima - 19,94+0,06 cwm/c)
TOMEHJIETeHIH KoepceTTi. Maructpanbasl Tambipaarsl kegepri uaaekci RI 38-40% temenaeni, on
MarucTpaib/Ibl TAMBIPABIH JHAMETPiHIH YIKEIOIMEH XypyiHe OaitnanbicTsl. JXKenen Toxipuemnik xenen
KYpCak KYBICHIHBIH KaOBIHYBI KE3iHJIe MKOFApFbl IIAXBIPKAH apTepUsSChIHIAFbl KaH aFbICHIHBIH
KBUIIAMJIBIFBIHBIH JKOFapiiaranbl Tipkenai. Toxipube OGapbIChIHIA BIPFAKTBIK MHICKC MAaruCTpajib/ibl
TaMbIpJap/ia, COHJal-aK IMIaKbIpKail apTepusichblHAa TOMEHIereHi OalKaiabl. AJIBIHFaH MOJIMETTep
OolibIHIIA, Kypcak KaObIHYbl Ke3iHJA€ aF3aHblH IIIKi OpTachl, OHBIH INIiHAE KaHalHaIbIM XKykeci
OY3BUIBICHI Ke31HAe Tepu(epHsUIbIK OallIaHbIC JEHTeHIHAeT1T KaH TaMbIp KYHECIHIH >KYMBICHIH/IAFbI
e3repicTep, €H alAbIMEH, KaH TaMbIPJIapbIHbIH TOHYCBIHBIH , OHBIH (DYHKIIMOHAIJBIK KBI3METIHIH
TOMEH/IEyHIe acep €TEeTIHIIT aHBIKTAIAbL. 3epTTeyJepre Colkec, ar3a1arbl KYpCakK KybIChIHBIH KaObIHYBI
OapbIChIHAA KaHMEH KaMTaMachl3 €Ty, KaH aFbICBIHBIH JKbUITAMJIBIFBl €10yip TOMEHIEreHi, KaHHbIH
arChIHBIH HaIIapiaybl, Oy KaKbIH OpHAJaCKaH MYIIEJIEp MEH YJnanap/blH KbI3METIHIH TOMEHACYIH
KOpCeTTi.
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NPUMEHEHUE TMIIOKCHUH JIJIS TOBBIIIEHUSA ®U3UYECKOM
BBIHOCJ/IMBOCTH CIIOPTCMEHOB

Kanrsimesa V.H.

Hnemumym eenemuxu u ¢puzuonoeuuy KH MHBO PK, 2. Anmamul, Pecnyonuxa Kazaxcmarn
e-mail: unzira@inbox.ru

Y4uThIBas COBPEMEHHBIE MTPEICTABICHHS O 3HAUMMOCTH TUIIOKCUU, OCOOCHHO JIJIsl CTIOPTCMEHOB,
B JIaHHOM HCCJIEJOBAaHUM MPUMEHSIN HHTEpPBaJbHbIE THIIOKCUYECKHE TPEHUPOBKH B CIIELHAIBHO
CO3/1aBAEMbIX T'MIIOKCHMUECKUX YCIIOBUSX B T'HMIIOKCUKaMEpax, B KOTOPBIX HMMHUTHUPOBAIU BBICOTY
noasema cioprcmernoB Ha 3000, 3500m, 4000Mm, 4500 M Haj y.M. B YCIOBHSAX OOBIYHOTO aTMOC(EPHOTO
JTaBJICHUSL.

Otmeuanoce cHmwkenue SpO2 (carypauuu) u 2x-kpatHblii poct YCC Ha HayalbHBIX 3Tanax
TUIOKCHYECKON Harpy3ku, HO B Ipoliecce aganTaluy MOBbIIIanach 3)(PEeKTUBHOCTh MCTOIb30BAHU
KHCJIOpO/1a U BO3pacTaiy (yHKIMOHAIbHBIE PE3€PBbI KUCIOPOI0-TPAHCIIOPTHBIX CUCTEM OpPraHu3Ma, Ha
¢done xotopbix carypauus u UCC y CHOPTCMEHOB MOKa3alld TEHACHIIUIO K BOCCTAHOBJICHHUIO. JTO
CBSI3aHO C YBEJHMUYCHHEM AIbBEOJSIPHON BEHTWJISAIMH, yBEIHMUeHHEM IH(PPY3HMOHHOH CIIOCOOHOCTH
Jerkux u OBbICTpOM ajanTalyeil, U COBEPIICHCTBOBAHHEM BEreTaTUBHON pEryinsuuu paboThl
KapInOpECIIMPATOPHOU CHCTEMBI.

VY cnopremenoB mocine MI'T mpu peorpadmyeckux HMCCIEIOBAHUAX BBISABICHO JIOCTOBEPHOE
yBEJIMYEHUE apTEePHAILHOTO MPUTOKA, YBEIUYEHHE TOHYCA COCYJIOB CPEIHEro W MEJKOro Kamubpa u
MUKpPOCOCYJIUCTOTO  pyClla  CKEJETHOM MYCKyJaTypbl, TO €CTb HaOJoJanach aJanTaius
nepudepruyeckoro 3BeHa cucteMbl kpoBooOpameHus Kk UI'T.

Cnupomerpuueckue u3MepeHus nokaszanu ysenudenue odobema JKEJI na 20-25% B rpymnmne
CIIOPTCMEHOB ITUKJIMYECKUX BHJIOB CIIOPTa (TPUATIIOH, ATHOOPIBI), HAa 10-15% y equHOGOpIIEB (TPEKO-
puMcKas 60pb0a, KUY JKUTCY, Myail Tail).

PesynbraTel  TecTpoBaHus ~ paborocnocobHoctu  (tect PWCI170) M BBIHOCIMBOCTH
(MakcumanbHOe notpebdsenue kucinopoaa - MIIK) nocne UI'T nokazanu yBenuueHue nokasaresnei Bo
BCEX IpyNIax CHOPTCMEHOB U MOBBIIIEHHE YPOBHS paOb0TOCIIOCOOHOCTH M BBIHOCIMBOCTH IO TaOIHIIE
Kapnimana (1993). Ucxoansie abCONMIOTHBIE W OTHOCUTEIBHBIE TOKA3aTENH Y IMOJABISIONICH YacTh
atnetoB B Tecte PWC170 u MIIK cCOOTBETCTBOBaNM «HIKE CPETHETO» My OTIEIBHBIX CIIOPTCMEHOB
«CpeHEMY» YPOBHIO aJIaliTALlMOHHBIX BO3MOYKHOCTEH KapIHOpECIMpaTOpHOM CHCTEMBI K JAePUIUTY
Kucioposia. B aOCONMIOTHBIX 3HAYCHHUSX YCPEIHEHHBIC TIOKazaTelu paboTOCTIOCOOHOCTH BCEX
CHOPTCMEHOB Konebanuchk B mpenenax oT 1200 mo 1700 krm/muH, BeiHOCHHBOCTH OT 3600 mo 4500
mia/mMuH. [locne 21-IHEBHBIX T'MIOKCHYECKUX TPEHUPOBOK OBUIO YCTAaHOBIIEHO YBEIMUYEHUE
paboTOCIIOCOOHOCTH Y BBIHOCIMBOCTH CIIOPTCMEHOB IIMKJIMYECKMX BHJIOB cropra Ha 8%
(~1827xkrm/MUH), y TIpeICTaBUTENEH €MUHOOOPCTB TOKa3arenu padoTocrnocobHocty B Tectre PWC170
yBenmuumnch Ha 10% (~1401krm/mMuH), HO ocTaBanuck Ha 30% MeHbIle, YeM y IUKIUCTOB. JlaHHbBIE
MIIK Bo3pocnu Ha 6% B cpeTHEM KaK y IIUKIUCTOB, TaK U €IUHOOOPIIEB.

CootBerctBenHo pocty mnokazareneit PWC170 u MIIK nocne UI'T, mMHOTHE CHOPTCMEHBI
nepenun B 00Jiee BRICOKUN KJIACC — «CPEAHUN» YPOBEHBb Pab0TOCTIOCOOHOCTH MoKa3anu 56% aTieTos,
«BBIILIE CPeTHEr0» YpoBHS -12%, TpeThs yacTh atieToB (32%) ocTaauch Ha UCXOAHOM YPOBHE «HIKE
cpeanero» o tabaune Kapnmana.

[Toka3aHo, YTO MPU MHTEHCHUBHBIX TMIOKCHUYECKUX TPEHHUPOBKAX Y CIIOPTCMEHOB pa3BUBACTCA
BBICOKAsl aKTUBHOCTb PE3EPBHBIX BO3MOXHOCTEN KapAHOPECIIUPATOPHON CHCTEMBI, 00ecreunBaronei
KHUCJIOPOAOM MBIIICUHYIO U FeNaToOUIHMApHYIO0 CUCTEMY, YCIIEHIHO CIPABISIONIMXCS C YTHIM3alUeH
MPOJIYKTOB OOMEHa.
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BJIMAHUE MOJUP®UITUPOBAHHBIX ITEIITUI0B U3 ®PETAJIBHOI'O
TUMYCA HA AKTUBHOCTD T-IMM®OLUTOB 1 HATYPAJIBHbBIX KHJIJIEPOB

Kaxopos b.A.*, baxponos C.C.

Hayuonanvnuiii ynusepcumem umenu Mupso Ynyeoexa, Tawxenm, Y30exucman
*e-mail: gaxorov@mail.ru

DKCTpaKThl TUMYyCa, B T.4. THMO3WH HCHOJB3YIOT NPHU JICUCHHH PAKOBBIX, ayTOMMMYHHBIX
3a00JeBaHUN, MHOTUX XPOHUYECKMX MH(DEKIIMOHHBIX IpoLeccoB. BakHEHIIMM MEXaHU3MOM JIeHCTBUS
TUMHUYECKUX TENTHIOB SBISETCA YyCHJICHHE (DYHKIMOHAIBHOW aKTUBHOCTH T-TUMQOLUTOB, OJHAKO
MHOTO3TAlHbIM NPOLECC Pa3BUTHSI UMMYHHOM PEaKIMK BKJIIOYACT aKTHBALMIO HE TOJIBKO KJIETOUYHBIX,
HO U TYMOPAIBHBIX (PAKTOPOB MMMYHHTETA, CIIOCOOCTBYS YCHJICHHIO MPOIYKIMHU CIECHUPHUECKUX
aHTUTEJI, IUTOKUHOB, (PaKTOPOB BOCIHIAJIIEHUS U JP.

MarepuanoM [UIs HCCIENOBaHUs OnacToreHe3a JIMM(GOLIMUTOB CIYKWIH MOHOHYKJIEAPhI
nepudepuyeckorl KpoBu 32 OOJIBHBIX XPOHUYECKUM BUPYCHBIM rematutoM B B Bo3pacte 20-49 net. B
ombITHBIE oOOpasmpl kK JauMponuram (1 muH/MiT)  g00aBisiii  MOAMGUIIMPOBAHHBIE H  HE
MOU(UIIMPOBAHHBIEC TIENTUABI B KoHeUHOH KoHIeHTpanuu 0,01 Mxr/mu. [Tnanmer nHKyOHpoBamu npu
37°C - 1 yac, mociie 4ero BHOCHJIM B JIYHKH COOTBETCTBYIOIIMI MHUTOTE€H. B KOHTpoJbHBIE 00pasLibl
TUMQOIUTOB TO0ABISIIM TOJNBKO MHUTOTeH. lIpy u3ydeHWHM CHOHTaHHOW OnacTTpaHchopmanum
JUMQOLUTOB MUTOrEH He HucHojib3oBaiau. Yepez 48 wyacoB B o0Opasupsl BHOCWIM 3H-TUMHIMH B
koHneHTpauuu 1 mkKroopu/mi. Pe3ynmpTaThl peaknuy y4uTBIBa M Yepe3 72 dYaca TOCIe Hadaia
KyJIbTUBUPOBAHUSI.

beuto ycranoBneHo, uTo cpenaHee 3HaueHue croHTaHHOW PBTJI y OGONBHBIX TEMmaTHTOM B
KOHTpPOJbHOU rpymie 1 (6e3 nHKyOaluu ¢ MUTOTEHOM U UIMMYHOMOJYIHHOM) cocTaBisio 280+14
UMII/MHUH C pa3MaxoM HUHAMBHAYaJIbHbIX KojeOaHuit ot 153 no 404 wmmn/muH. B mpucyrcTBumn
MMMYHOMO/AYJIMHA (KOHTPOJIb 2) MMOKa3aTelu CIOHTAaHHOIO OJIACTOreHe3a JIOCTOBEPHO YBEIMUYMINCH B
cpenHeM no rpynmne a0 351 £26 umMn/MuH ¢ pa3MaxoM MHIMBUIYaNbHBIX Kosebanuil ot 207 no 673
umn/mMuH. MHnekc BosneiictBua mnpenapata Ha crnoHtanHyio PBTJI cocraBun +25,3% (P<0,05).
BBenenne B KyabTypy MOAM(DHUIMPOBAHHOTO IWHKOM IENTHJIA MOBBIIIATO TOKA3aTeNH CIIOHTAHHOM
tpanchopmaru T-nmuMmdoruroB B cpeaHem 10 415436 umn/muH. C pa3MaxoM HHIUBUAYaAIbHBIX
kosebanuii ot 248 no 650 umn/MuH. MHIEKe BO3AeicTBHSI TTpernapaTa Ha cioHnTanHyro PBTJI cocraBun
+48% (P<0,05 ¢ xoutposnem 2 u P<0,001 ¢ konTponem 1).

CrnenoBarenbHO, MOTU(PHUIIMPOBAHHBI HIMMYHOMOYJIMH OKa3aJl JOCTOBEPHOE CTUMYJINPYIOIIEe
BiausiHue Ha OI'A - uHaYLIMpOBaHHYIO OnacTHylo TpaHchopMmaruio T-numdonnrtos. Takum ob6pazom,
OTMEUYEH KOCTUMYJUPYIOIIUKA 3ddekr MoauduuupoBaHHOro uUMMyHoMmonayinHa Ha DI'A-
MHAYLMPOBAHHBINA posudepaTUBHBIN OTBET T- TUMQOIUTOB.
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NHTEPOEPOHUHAYHUPYIOIIAA AKTUBHOCTb COYETAHUA IIPEITAPATOB
CAHOT'EHA Y BETAJIEUKWHA ITPU DKCIIEPUMEHTAJIbHOM BUPYCHOM
I'EITATHUTE

Kaxopos b.A.*, XXymaxkynosa I".C.

Hayuonanvhoui ynusepcumem umenu Mupzo Ynyeoexa, Tawxenm, Y30exucman
*e-mail: gaxorov@mail.ru

BaxneimuM  MeXaHM3MOM  JIGHCTBUS ~ TUMHYECKMX IENTHAOB  SBISETCS  YCUJIECHHE
(YHKIIMOHATIBHOM aKTUBHOCTH T-TUM(OLUTOB, OIHAKO MHOI'OATAIHBINA MPOLECC Pa3BUTUS UMMYHHOU
peaKIMy BKJIIOYACT aKTHBALMIO HE TOJBKO KJIETOYHBIX, HO U T'YMOPAIbHBIX (DAKTOPOB MMMYHHUTETA,
CIOCOOCTBYSl YCHUJIEHHIO MPOAYKLIUHU CHEeUU(PUIECKUX aHTUTEN, IUTOKUHOB, ()aKTOPOB BOCHAJICHUS U
np. EctecTBeHHBbII MMMYHMTET B 3HAUMUTENbHOW Mepe ormpenensercs kiaerkamu-kuuiepamu (EK),
KOTOPBIM ITPUHAJUICKUT PEIIAIOLIIAs 3alUTHAs POJIb HA pAHHUX 3Tanax BUpycHou arpeccun. C HayqHOR
TOYKHU 3PEHUS MPEICTABISACT HHTEPEC, YTO CHHTETHYECKUI TPUIIENITHIHBINA aHaJIoT (DeTaIbHOTO TUMYCa
caHoreHa u OetayiefikuHa 00JIaZlaeT MHAYKTOPHBIMH CBOMCTBaMU. M3BeCTHO, 4TO MENTUABI THUMYCa
00JIaZ]af0T BBIPAKXCHHBIM IUICHOTPOIHBIM JIEHCTBHEM HMMYHOMOIYJIUPYIOIINM, T€MOIIOATHYECKHIM,
HEHPO3HIOKPUHHBIM,  JU(EpeHIUPYIOIIUM, JETOKCULIUPYIOIIHM, pEreHepaTopHbIM,
uHTepGEPOHUHIYIUPYIOMUM U ap. Cpeau W3BECTHBIX THMYCHBIX MENTHIOB ONpPEACICHHBI HHTEPEC
IIPEJCTaBISET Mpenapar, MOIy4eHHbIH U3 (eTaabHbIX OBEYbUX TUMYCOB. [l ompeneneHus BIUSHUSL
CyOCTaHIIMM U3 MENTHIHBIX COCAMHEHUE U OICHKH CIe(PUIHOCTH (papMaKOIOrHIecKol aKTHBHOCTH
Ha UMMYHHYIO KPOBETBOPHYIO CHUCTEMY, HEOOXOAMMO OMNPEAEIUTh COCTOSHHE MMMYHHOH CHCTEMBI
OpPTaHU3MOB )KMBOTHBIX B MX HIMMYHOAE(UIIMTHOM COCTOSIHUU 110 pa3ianyHou popme. B nannoii cepun
HKCHEPUMEHTOB HCIOJIB30BAIN OECIIOPOIHBIX MbIIIEH. J{7Is MHAYKIUHN TernaTUTa MbIIIaM TpeX JTHeH
BBo I 20% MacieHslit pactBop detbipexxiopucroro yriepoaa (CCl4) o 0,2 mit BHyTPHOPIOIIHHHO.
[Ipu BTOpMYHOM UMMYHOJE(PEIUTHOM COCTOSIHUH , ONPEAETUTH INTyOOKYI0 3apa’KeHHOCTh AKHBOTHBIX U
UX UCIOJIb30BAaHUE JIJISl ONIPEIEICHNS BIUSHUS Ha aHTUTEI000pa3yIONINe KIETKU CEIEe3eHKH )KMBOTHBIX
U ONPENEIINTh KPOBETBOPHYIO CHCTEMY OPIaHMU3MOB, I KaKJOTO 3KCIEPUMEHTA BBIJEJIEHBI IISTh
rpynn 1o 10- mwT XuBOTHBIX.OAHOBPEMEHHO KUBOTHBIX UMMYHHU3UPOBAIIU PUTPOLIUTAMHU OapaHa B
no3e 2 x 108, Uepes cemp aHeil IpoBOIMIM 32601 JKUBOTHBIX M TIONYYaTH Pe3y IbTaThl. {18 KOPpEKIHH
MMMYHOJE(PUIUTHOTO COCTOSTHUS MBILIIaM BBOJIMIM 2MI/KT Beca MENTHUAHBIX COEIMHEHUE.

Pe3ynpTaThl HaAmMX HUCCIEIOBAHUNM 10 HCCIIEJOBAaHUIO AKTUBHOCTH AHTUTEI0000Pa3yIOIMINX
KJIETOK CEJIe3€HKH IOKa3alli, 4TO B cly4yae MpeABapUTEIbHONH COBMECTHOW MHKYyOallMu CaHOTeHA U
OeraneiiknuHa ¢ 3(Q(EKTOPHBIMU KJIETKaMH YCHJIMBAETCS KoJIMYecTBa KieToK . Panee Hamu ObLIO
MI0Ka3aHo, YTO MO/JI BIMSHUEM CaHOT'€Ha M OeTaleiiKuHa 3HAYUTEIbHO YCUINBAETCSl MHTEp(epOHOreHe3
B KyJnbType aumbouutoB . Bo3moxHo, BiusHue caHoreHa u OetanelikuHa Ha EK Moxker ObITH
00yCJIOBJIEHO Takxke akTuBanued T-muM@pouuTOB uepe3 crneuu(puyeckue perenTopsl, YTo, B CBOIO
oduepeslb, MPUBOIUT K MoBbimeHuto npoxykmuua IFN-y, IL-2, IL-12, IL-15 u ¢ oJHOBpEeMEHHBIM
MOSIBIIEHUEM PELIENTOPOB K HUM Ha JIPYTUX CyONMOmyIsauusax TUMQOIUTOB.
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BJIUAHUE HA AIMMYHYIO CUCTEMY CYBCTAHIIUY U3 NENTHIHBIX
COEJMHEHMHU ITPU DOKCIHEPUMEHTAJIBHOU AHEMUWUA

Kaxopos b.A.*, A6camaToBa M.X.

Hayuonanvhoui ynusepcumem umenu Mupzo Ynyeoexa, Tawxenm, Y30exucman
*e-mail: gaxorov@mail.ru

OpranusMm, UCIIBITHIBAIOIIUI BIMSIHAE HEOIArONPUATHBIX (GaKTOPOB, HYXKAAETCS B MOAJIEPKKE U
3aluUTe OT TyOUTENbHOro Bo3AeucTBUA cpeabl. [loaTromy mpobiema pa3pabOTKH M UCHOIB30BAaHUS B
MEIULMHE PA3IMYHBIX CTUMYJSTOPOB HPOAYKTHBHOCTH M OOUICYKPEIUISIOMIUX CPEACTB CTOUT II0
MPEXHEMY OCTpO. [IpakTuka pJoka3zajia, 4YTO MHOTME U3 CpPEACTB, CHHUMAIOLIUX WIH
NPOGUIAKTUPYIOIIUX CTPECCHI, UMMYHOIC(HUIIUTHBIE COCTOSHUS, OTHOBPEMEHHO YKPEILISIOT 3/10pPOBbE
U TOBBIIIAIOT AaKTUBHOCTH oOpraHu3Mma. [lns ompeneneHUss BIUSHUS CyOCTaHLMU W3 TMENTUIHBIX
COCIUHEHUI M OLEHKU CHEHU(PUYHOCTH (PApMaKOIOTUYECKON aKTMBHOCTH HAa HMMYHHYIO
KPOBETBOPHYIO CHUCTEMY, HEOOXOAHMMO ONPENEIUTh COCTOSIHUE UMMYHHOM CHCTEMBl OpPIaHHU3MOB
KUBOTHBIX B UX UMMYHOJE(UIIUTHOM COCTOSIHUU 10 pa3InyHON opme.

B nanHoOl cepuu SKCIIEPUMEHTOB UCIIOJIB30BAIM OECIIOPOIHBIX MblIIeH. [ MHIyKIUU aHEMUU
MBIIlIaM B TE€YEHHE TpeX JHEH BHYyTpuU OprOMMHHO BBOAWIM (enunruapasuna goze 0,2 mr/kr. [Ipu
BTOPUYHOM UMMYHOJE(PEIIUTHOM COCTOSIHUH , OTIPEICIHUTh IITyOOKYIO 3apakKeHHOCTh KHBOTHBIX M X
WCIOJIb30BaHUE ISl ONIPEICTICHHS BIUSHHUS HA aHTUTEN000pa3yIoIne KIETKU Cee3eHKU KUBOTHBIX U
ONPEJEIUTh KPOBETBOPHYIO CUCTEMY OPTAaHU3MOB, I Ka’KJI0T0 SKCIIEPUMEHTA BBIJCIIECHBI IIATh IPYIII
1o 10- mt xkuBoTHBIX. OMHOBPEMEHHO >KMBOTHBIX IMMYHHU3UPOBAIIU SpUTPOIIUTAMH OapaHa B J103€ 2 X

108, UYepe3 cemp IHEH TPOBOAMIM 3a00W KMBOTHBIX WM TOJyYalId pe3yibTarhl. [lJis KOppeKIuu
UMMYHOJIE(UIIUTHOTO COCTOSIHUS MbIIIaM BHYTpUMBIIINYHO BBoMIN 0,2 mr/kr, 0,5 mr/kr, 0,7 mr/kr,
1,0 Mr/KkT, Beca TKaHEBBIX MENTHIHBIX COSIUHEHHA.

ITo pe3ynabTaToM SKCHEPUMEHTa BBISBIEHO, YTO Yy MHTAaKTHBIX KMBOTHBIX AOK cene3énka
cocraBuio (5243+972) y ummyHoaedeuutHbix >kUBOTHBIX AOK (aHTHTEN000pa3yromux KIETOK)
coctaBuiio (604+105%*), uro siBuIOCH 8,9 paza HKUXKe YeM y MHTAaKTHBIX KMBOTHBIX. BBenenue Tumorena
Y TENTUIHBIX COCAMHEHUH B TEUEHHE MATH JHEH CONPOBOXKIATIOCH MIOBBIIICHIEM HMMYHOJIOTHIECKOM
PEaKTUBHOCTH U BOCCTAHOBJIEHHE UMMYHHOM cucteMbl. KomuuectBo AOK B cene3eHke yBeINUUIIOCh ¢
UMMyHOMoAyJsiTopoM B 3,2 paza u coctaBmwio (1851£300**). KommuectBo AOK B cenezenke
YBEJIUYUIIOCh C TKAaHEBBIM MENTHAHBIM coeuHeHueM 4,7 pa3a u coctaBuio (2623+30**) noctoBepHo.
[IpuBeneHHbIe pe3yNbTaThl IKCIEPUMEHTOB ITOKA3bIBAIOT, YTO MENTHIHBIE COSAMHEHHUS OO0JaIaroT
BBIPQ)KEHHBIM UMMYHOCTUMYJIMPYIOIIUM CBOMCTBOM B OpraHU3Me KMBOTHBIX.
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MN3YYEHUE BJIMAHUA OCTPOTI'O HAHKPEATUTA HA ®YHKIIUU SGHAOTEJIUA
KPbIC 1 UX KOPPEKIIUA

Koitbacona JI.Y.1*, ITapman6exosa M. X2,

YUncemumym eenemuxu u gpusuonoeuu KH MHBO PK, 2. Aimamut, Pecny6auxa Kasaxcman
2Kazaxcruil Hayuonanvhuiii scenckuii nedazocuueckuti ynusepcumem, 2. Animamot,
Pecnybnuxa Kazaxcman
*e-mail: laura.koibasova74@mail.ru

[TankpeaTut mpexacraBiseT coOOW OAHY M3 HauOoJiee aKTyaJlbHBIX M CIIOKHBIX MHpoOjieM B
COBPEMEHHOM MeIUIMHE, TpeOyroued KOMIUIEKCHOIO MOJAXO0Aa K JUArHOCTHKE U JICYEHHUIO.
JIumparuueckass cucrema, KOTOpas TECHO CBs3aHA C CEPJCYHO-COCYAUCTONW CHUCTEMOM, TakKkKe
BOBJIEKAETCS B ATOJIOTMYECKUN MTPOLIECC MPH Pa3BUTHH OCTPOTro MaHKpeatuTa. KimHuueckas kapTuHa
OCTPOTO TAaHKpEaTHTa XapaKTepU3yeTcs psIOM MaTOPHU3NOIOTHYECKHX HW3MeHeHuid. OgHuM U3
KJIIOYEBBIX MOMEHTOB SIBJISIETCS IMOBPEXKIEHUE YHIOTEIMSI COCYI0B, YTO NMPUBOJUT K TaK HA3bIBAEMOM
SHIOTETNATBHON TUCPYHKIMHU. DTOT MPOLECC MOXKET CIIOCOOCTBOBATH HAPYIICHHIO MUKPOIUPKYIISALIUT
U Jaxe oOpa30BaHUIO TPOMOOB B COCYZAax, YTO B CBOI OdYepe/lb OTPHULATENILHO CKa3bIBAaeTCs Ha
(GYHKIMHU pa3IMYHBIX OPTaHOB U cUcTeM. HetocTaTOYHO JaHHBIX O TOM, KaK OCTPBIN MAaHKPEATHT BIIUSET
Ha JTUM(aTUYECKYIO0 CUCTEMY, B YaCTHOCTH Ha paboTy JuMmdaTHueckux cocynoB. He n3ydeHsl Takxke
CIOCOOBI KOPPEKIMH 3TOT0 COCTOSIHUS C TIOMOIIBI0 COPOEHTOB PACTUTEILHOTO MPOUCXOXKICHUS, YTO
MOJJYEPKUBACT AaKTyaJbHOCTh JJAHHOI'O HAy4yHOro uccliefoBaHus. lccienoBaHue HampaBiIeHO Ha
M3yYEHHUE COKPATUTEIHHON (PYHKIMH TUM(PATHIECKUX COCYIOB Y KPBIC B YCIOBHUSAX IKCIIEPUMEHTAIBHO
MHAYLIMPOBAHHOTO OCTPOrO MAHKPEAaTUTa U Ha OLEHKY 3(()EKTUBHOCTH KOPPEKLUHU 3HIOTEIHATBHOM
(YHKIIUH C TIOMOIIBIO PACTUTEIBHOTO COPOEHTA, COJIEPIKAIIETO JIUTHHUH.

Mertoabl uccnenoBaHMs. ODKCIEPUMEHTHl OBLIM BBINOJHEHBI Ha Kpblcax JMHMUM Bucrap c
HCIOJIb30BAHUEM: YCTAHOBKM JUIsl PEruCTpaliil COKPATUTEIbHOM aKTHMBHOCTH HW30JIMPOBAHHBIX
COCYJIOB, COCTOSIIEH M3 TepMOCTAaTHMYECKOW KaMmepbl, MEXaHOTPOHA M PETUCTPHUPYIOIIEro mnpudopa
(mexaHoTpoH 6Mx1b, 6Mx2B), 6uoxumudeckoro ananuzatopa GOBOS INTEGRA 400 u peorpada
«PEO-Munap».

Pesynpratel. Ilpm ocTpoM maHKpeaTHTE TOJABIsUIACh COKPAaTUTENbHAs aKTUBHOCTD
M30JIMPOBAHHBIX TUM(PATHUECKUX COCYIOB BCIEICTBUN YTHETEHHUS aIpeHOPELENTOPOB, HAXOIALINXCA B
SHIOTENIHANBHOM cioe. [IpuMeHeHre copOeHTa IMTHUHA BOCCTaHABIMBAJIO COKPATUTENIbHYIO (DYHKIIHIO
TUM(paTHYECKUX  COCYJOB  IOCPEICTBOM  BOCCTAHOBJEHHMS  SHAOTENHS, MPEIIOJIOKUTEIHHO
IpeJoTBpallias HWHAKTUBAIMIO OKcujaa aszora. JlelicTBue copOeHTa HOPMAaIM30BaJO YaCTOTHO -
aMIUIUTYIHYI0 XapaKTEpUCTHUKY COKPATUTENIbHBIX OTBETOB JHUM(ATHUYECKUX COCYAOB Y KpBbIC,
BCJIEJICTBHE YEro MOXKET yiydlarbes JuMmdooOpaiieHue. PazpaboTaHHbIl HaMH COCO0 KOPPEKIUH
OCTPOr0 JKCHEPUMEHTAJIbHOIO MAaHKpeaTuTa C NPUMEHEHHEM HOBOTO COpOEHTa, OKa3bIBaeT
MOJIOKUTEIIbHOE BIMSIHUE HA CABUIM B (DYHKLIMOHAIBbHBIX CHUCTEMax OpraHU3Ma M, B YacTHOCTU B
nuM(paTHIECKON CUCTEME IIPU OCTPOM BOCHAJIUTEIHLHOM MaHKpeaTHuecKoM mpoiiecce. TakuM oOpazom,
MIPUMEHEHHE JIMTHUHA B TePallM OCTPOTo MaHKPEaTUTa MOXKET MPEeACTaBIATh COOON MEePCIeKTUBHBIN
nonaxoa. HMccnenoBanuss B 3TOM 00MacTH MPOAOIDKAIOTCA, M HEOOXOJUMBI JIOMOJHUTEIbHbIE
KJIMHUYECKHE HCIBITAaHUs AJIsl MOATBepxkaeHus ero s¢ddexktuBHOCTH U Oe3omacHOCTH. OJHAKO YxkKe
CeroJIHS MOXKHO YTBEpPX/JaTh, YTO BOCCTaHOBJEHHE (YHKUIUU JUM(PATHUYECKOW CHCTEMBI SIBISETCS
BAXHBIM 3JIEMEHTOM B KOMIUJIEKCHOM Tepamuu OCTPOro MaHKpeaTHTa, YTO MOXKET 3HAYUTENIbHO
YJIy4IIUTh COCTOSIHUE MAIMEHTAa U YCKOPUTD IIPOLIECC BBI3IOPOBIICHHUS.

BoiBoabl. Ilpu ocTpoM mankpeaTHTe U BCeICTBUE BO3HUKAIOIIEH SHAOTENNATBLHOW TUCHYHKIIUI
HCIOJIb30BaHUE COPOCHTA HA OCHOBE JUTHUHA YPPEeKTUBHO U peHTabenbHo. CopOeHT 1enecoodpa3Ho
IIPUMEHATh B KOMIUIEKCE C TEpaneBTUYECKUMU METOJaMM JUIsl JIEYEHHs MaTOJOTMYECKUX COCTOSTHHM
OpraHu3Ma, B YaCTHOCTH OCTPOI0 IaHKPEAaTUTA.
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IT'MIMOTHUPEO3 KE3IHAE ®UTOKOMITO3UIIUAHBIH KAJTKAHIIA BE3IHE 9CEPI
Koxanuszosa Y.H., A6apemos C.H.*, Kapxxay6aes P.M.

KP f7KFM FK I'enemuxa sicone ¢huzuonoeuss uncmumymst, Aaimamol, Kazaxcman
*e-mail: Abdr_Ser@mail.ru

I'mnotupeos Tapairysl OoibIHIIIA OAPIIBIK SHIAOKPUHIIK aypyiap/IblH apackiHaa OipiHII OpBIHIA,
OHBIH Tapalybl ajaM >KacklHa Kapail aprtaapl. [unortupeos, ar3afarbl KaJKaHIIA O€3iHIH
TOPMOHJAPBIHBIH TYPAKTHI KOHE Y3aK YaKbIT KETICIEYIIUIINIHEH HeMece KalKaHIa O0e31 MIbIFapaThiH
TOPMOHJIAP/IBIH JCHIeiiHe, COH/Aal-aK KOpIIaFaH OPTaHBIH KOJIAWCHI3 (DAKTOPIIAPBIHBIH OCEPiHEH,
ar3aHblH HMMMYHOJIOTUSIIBIK KOPFAHBICHIHBIH TOMEHJICYIHE BIKIAI €TETIH Kbl DKOJIOTHSIIBIK
KarJaiiibly HalapiaybsiMeH OaitnanbicThl. Kasipri Tanna Kajikania 6e31 aypynapblH ajjiblH aly jKoHe
eMJICYIIH TYPIl XKOJAaphl KapacThIPAThIH. AJIIBIH aldy JKOHE eMJIey YIIiH KOJIJAHBUIATBHIH JTOPITIK
3aTTap/IbIH KYPBUIBIMBIHAA ©31HIH THIMJAUIITIH FackIipyiap OOHBI JoJENIereH MIONTIK Mpernaparrap aa
Oenrinmi opeiH amanel. JKYMBICTBIH MakcaThl JKCIEPUMEHTTIK THUIIOTUPEO3 (PUTOKOMITO3UIHSHBIH
KaJIKaHII1a Oe3iHiH KbI3MeTiHe acepiH 3eptTey. Taxipubere canmarsl 25043 r 6onatein SpraqueDawley
TYKbIMIIBI 37 aTallblK ereyKyWpbIKTapFa xyprizingi. Onap yur tonka Oeminai: 1-ron (N=12) Gakpuiay
TOOBI, 2-mmi (n=15) 3kcrnepuMeHTanApl THUNoTHpeo3; 3-mi (n=15) dGuUTOKOMIIO3UIMS, SFHU YHTAK
TypiHzaeri oxpl O6ap Omonorusblk Oencennai Kocma «Kapa mmmna mmocy Oanb3aMbl + ak Ka3TaOaH
KaObLIJaFaH ereyKyHpbIKTap anbiHAbl. ToKipuOenik rTumoTUpeo3 bl JaMbITy HET131HEeH jKaHyapiaapbiH
100 t nene canmvarbsiHa 20 Mr mo3ama mepkasonwiai 30 KYH aybl3 cyMeH Oepy apKbUIbI *KYPTi3iii.
Kankanima Oe3iHiH KbI3bIMETIH Ty3eTy HeriziHeH 30 kyH Ooiibl ereykyipbikrapra 2 Mkr/100 r nene
caJIMarblHA YHTAaK TYPIHJIETI HoJbl Oap OMoNorusuiblK Oercenai Kocma «Kapa mmma tmrocy 0amb3aMbl
*oHe aybI3 cyMeH Toyimirine 50 ma/100 r ak kasraban (Potentilla alba L.) TaMbIpbIHBIH KaliHATIIACKI
oepini.

EreykyiippikTapia Ty3eTyAeH KeiiH KalKaHIia Oe3iH OpTalblK JKOHE IIeTKI OemikTepiHiae
JECTPYKTHUBTI MpoIecTep OalKanabl, ajaiiaa, TUPOTIOOYIUHHIH SpTYpil Memmepl 0ap (osumKyiaap
aHBIKTANBIN, (DOTUKYISAPABIK KYPBUIBIMHBIH KadmblHA Kenmyi Oaiikanmanpl. DomnmukymnanapIbiH
KOIUIUIriHAEe KojulouATap OoiMaiapl, an Keibipeynepi opTypii Mesmepiaeri THpOrioOyJInHMEH
TONTHIpbUIFaH. Toxipubenik TUNOTUPEO3AaH KeWiH, Ty3eTylll Ipenaparrapisl KaObulgaraH
ereyKYHpBIKTapaAbIH  (QoUTHKyIaapelHAa OPTYPIi JOpEeXKeNne, SIFHU OJApIbIH apXUTEKTYpPAIIBIK
KYPBbUIBIMBIHBIH, MIIITHI MEH ©JIIIEMiHIH KaiiTa KajnmnblHa Keyl 6aiikanasl. OHaNTy caThIChIHAA TY3€TYI
npenaparrapjasl  Kaobuigay (QoJUTMKyJIalapAblH MOJIIEPIH >KOHE OJIAPABIH  KalKaHIa Oe31HiH
KYpBUIBIMBIH/IA TapalnyblH e3repredi. DOoHMKyIAapAbIH emmeMaepi OOWbIHIIA TapalyblH Tajaay
Ke3lHJe KalKaHIIa Oe3iHIH KYpbUIBIMBIHIA KIIIl OHE YJIKEH (DOUTMKYIIapAbIH YJIEC CaJMarblHbIH
KOFapbUIaybl aHbIKTANABL. Ty3eTy ke3iHae QoiiuMkyiaa KaOBIPFAChIHBIH KAJIBIHABIFBIHBIH ©3repyi
Oaifkanmapl, KONTETCH TUPEOIMTTEPIIH alTMKaIbIbl OOJITIHIE, dcipece TIKIPUOE COHBIHIA KOJUIOUITHIH
yCaK TaMIIbLIapbl aHbIK KOpiHel. KilIKeHTal (osmuKyianapabiH 6acsiM 00ybl, KalKaHIa Oe3iHiH
MapeHXUMAaChIH/Ia MOP(OTEHETUKANIBIK MPOIECTEP/IIH OeICeHAIPUTYiH KopceTenl HeMmece (PoummKyia
KaObIpFachIHAa MAMUUTSIPIIBIK OCIHAUIEPAIH Maii1a 00TybIMEH CaKTaIFaH, aJl THPOLUUTTEPIIH OUIKTITIHIH
WIFAIObl, OJapJblH KBI3METIHIH O KOFapbUIaybIHBIH Oenrici  Oosbim  TaObutafsl.  Douimkyia
KaObIpFaapblHBIH KoJieMi OaKplIay JeHrediHae Kanalbl )KoHe TY3eTy MpernapaTTapblHaH KeiiH 1,5 ece
aptajbl. by e3 ke3erinjie 0enceH 11 )KYMbIC aTKapaThlH THPOLIMTTEP CAHBIHBIH APTKAaHBIFbIH KOPCETEI1
KOHE KOMIIEHCATOPJIBIK CHUITaTKa Me Ooyanbl. TUPOIUTTEPAiH SAPOIAPBIHBIH MOP(OIOTUSACHIHA KOHE
KaOBIPFAaCHIHBIH KAJIBIHBIFBIHA, OPTYPIIl Aopexkenaeri GyHKIMOHAIABIK OenceHautiri 6ap ¢ommkynanap
oenrimenai. Ty3eTkimm 3arTapAbl KOJJAHFAaHHAH KeWIH TYHIPIIIKTI DHAOIUIA3MANBIK TOPJBIH
[ACTEePHATAPBIHBIH Ma3MYHBI KQJIITbIHA KEJIETiH1 aHbIKTabl. KyblcTapapiH eHi op Typ:ai Oomaabl, Oy
TUPOTJIOOYIMHHIH TY31Ty ’KOHE TachIMAIIaHyBIHIAFbI TUPOIUTTEPAIH (PYHKIMOHAIIBIK OCICEHAUTITH
KepceTe/i.
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HOBBIE BO3MOKHOCTH NUCITOJIB30BAHUSA AICOPBEHTOB B KAYECTBE
KOPMOBBIX TOBABOK: BJIMAHUE HA ®EPMEHTAIIMIO U METAHOI'EHE3 B
PYBIE ) KBAYHbIX )KUBOTHbIX

Makames E.E.*, KanekemoB A.M., Tarayos E.Jl., buxxanosa XK., Makarmes E.K.
Hncmumym eenemuku u puzuonocuu KH MHBO PK, 2. Aimamui, Pecnybauxa Kazaxcman
*e-mail: e_makashev@mail.ru

BBenenne ancopOeHTOB B COCTaB KOPMOB KBAuHBIX JKMBOTHBIX IPEICTABIIsIET cO00i HOBOE U
NIEPCHEKTUBHOE HAlpaBleHUE B O0JIACTH (DU3MOJIOIMM MUILEBApPEHUs. OTH BELIECTBa CHOCOOHBI
OKa3bIBaTh TOJOXHUTEIBHOE BIUSHUE HAa MHUKPOOHMOJIOTHYECKHE IpOIecChl B pyOie, MOAyIupys
(epMeHTaLNIO M CHIKAsi METaHOT'€He3. Y IPaBJIATh MUKPOOHOH (epMeHTaleil B pyOrie BaxxHas 3a1a4ya
[P UHTEHCUBHOM KOPMJIEHUH JKBaYHBIX )KUBOTHBIX. M 071Ha U3 OCHOBHBIX CTpaTeruii KOPMIJIEHHUS 3TO
N00aBIIATh B KOPM OMOJIOTMYECKH aKTHBHBIE JOOaBKM Ha OCHOBE aJCOPOCHTOB, KOTOPBIE BIUSIOT HA
BbIpaboTky CH4 u NH3, xotopbie 00pa3yroTcsi B pe3ysibTaTe KHIIEYHOW (pepMEeHTAlMH Yy >KBaYHBIX
KHUBOTHBIX, B IEPHOJ IIEpEBAPUBAHMS YTTIEBOIOB (LIEJUTIOI03b], TEMHIIEIIIIOI03b], IEKTHHA U Kpaxmaa).
AMMuak oOpasyercst B pe3yJsibTaTe OBICTPOro paclaja MOYEBUHBI B Moue M (peKalusx BO BpeMs
MHTEHCHUBHOTO KOPMJICHUS IIPU 3TOM TEPSAETCSI SHEPIUs U dHJIOTCHHBIN a30T, KOTOpbIE TOTEHIUAIBHO
HAITPaBJICHbI HA IIPOM3BOICTBO MOJIOKA M MaAca. B nponecce Berpadotkn NH3 B ocHoBHOM — yuacTByroT
[IPOTEOJUTUYECKHE OakTepuu M rpynna OakTepuii, Ha3bIBaEMBbIX
«TUIEPIPOLYLHUPYIOLIMMUA aMMHaK OaKTEepUsIMU», KOTOPbIE OTBEYAIOT 3a IiepeBaprBaHue Oenka Kopma
U JI€3aMUHUPOBAaHME aMUHOKHUCIOT. IIpenmyiiectBa HCIIONBb30BaHUS aJCOPOCHTOB B KOPMJICHUH
KBAUHBIX )KUBOTHBIX OTKPHIBAET HOBbIE IMOAXO/Ibl B CTAOMIIN3ALUU MUKPOQIIOPH] pyOlia U ONTUMHU3ALH
pyOII0BOTO OpO’KEHHsI, TIOBBIIICHHE TEPEBAPUMOCTH IMUTATEIBHBIX BEIIECTB, OCOOCHHO KIIETYATKH,
CHIDKEHHE TNPOMYKIMM MeTaHa 3a CY€T MHIHMOMPOBAaHMS METAHOTEHHBIX MHKPOOPTaHU3MOB U
MOBBIILIEHUE MPOJYKTUBHOCTH KUBOTHBIX. [IpumMeHeHHe ajcopOEHTOB (HampuMep, LIEO0JIHUTOB,
OEHTOHUTOB, BEPMUKYJIUTOB, aHUOHUTOB U OPraHO-MUHEPAIBbHBIX KOMILJIEKCOB) B PAllMOHE >KBAYHBIX
KUBOTHBIX AKTHUBHO HCCJIENYETCsl Kak Croco0 yiydlieHus pyOnoBoi (epMEeHTaluM U CHUKEHUS
o0pa3oBaHMs aMMMaKa, MeTaHa. JTO HalpaBlIeHUE MpPEeJCTaBiseT cOO0N MHHOBAIMOHHBINA MOJIXOA B
(GU3MONOTMM  MHILEBAPEHUsI, COYETAIOUIUI TOBBIIIEHHE MPOIYKTUBHOCTH C SKOJOTHMYECKOMN
ycroifunBocThio.  [IpencTaBisioTcss KOHKpeTHble dS(P@EeKTsl M NpeuMyllecTBa B  CHIKEHUH
MeTaHoreHesa. McciaenoBaHus MOKa3bIBatOT, YTO 0OABIEHHE B OCHOBHOM paiiuod OeHToHuTa 1 r Ha kr
Beca KUBOTHOT'O CHIDKAeT MPOAYKILHI0O aMMHMaKa U MeTaHa B pyoOue Ha 12—19%, 3a cuér cBsA3bIBaHUA
MOHOB AaMMOHHUSI M YMEHBLIEHHS JOCTYITHOCTH CyOCTpaToB JUIsi METAHOT€HOB. YIIydlllEeHUE
NepEeBapUMOCTU NPHU J00aBIEHMH OCHTOHHTA MOBBIMIAET MEPEBAPUMOCTb HEUTPAIbHO-JETEPreHTHOM
KJeT4aTku Ha 4—7%, cocodcTBys Ooiiee 3¢ (HEeKTUBHOMY HCIIOJIb30BaHUIO KopMa. [Tpu crabunuzanumn
MHUKPOOHOTHI yYaCTBYIOT OpraHO-MUHEPAIbHbIE aJICOPOEHTHI, KOTOPbIE CHUXAIOT YPOBEHb TOKCUHOB B
pyOlle ¥ MOAAEP>KUBAIOT POCT IMOJIE3HBIX OakTepwii, ymyumias pyOroBoe OpokeHHUE M CHUXKasl PUCK
anuao3a. JKBauHble >KUBOTHBIE BBIICIAIOT 3HauuTeabHOEe KoymuecTBO CH4 (33% ot rio0ambHBIX
BbIOpocoB CH4) 1 BHOCAT 3HaUMTENbHBIN BKIAA B I100aIbHOE MOTEMJICHNUE, BbACTSS 4% OT 0011ero
KOJIMYECTBA MApPHUKOBBIX T'a30B. YIYUIIEHHE KOPMOYCBOSIEMOCTH M CHW)KEHHE IOTEPh SHEPTUMU Ha
METaHOTEHE3 TI03BOJISIET TIOBLICUTH YoM Ha 6—9% mpu coxpaHeHHH NPEKHET0 YPOBHS 3aTpaT Ha KOPM.
Takum 00pa3oM, HCIIOIB30BaHKUE a/ICOPOCHTOB B KOPMJICHUHU >KBAYHBIX KMBOTHBIX OTKPBHIBAET HOBBIE
MOAX0JIbI K (POPMUPOBAHUIO IKOIOTHUECKU d(PPEKTUBHBIX U MPOTYKTUBHBIX TEXHOJIOTUN MUTAHUS, YTO
JIeJIaeT JAaHHBIM MOJXOJ AaKTyaJbHBIM B paMKax YCTOWYMBOIO CEJIBCKOTO Xo3siicTBa. MHTerparus
a71copOEHTOB B CXEMbl KOPMIJIEHUS KBAaYHBIX )KMBOTHBIX MMO3BOJISIET pEaM30BaTh Cpa3y ABE KIIOUYEBbIE
3aJ1a4M: MOBBIIIEHNE POAYKTUBHOCTH U CHI)KEHHE BO3JIEHCTBHUS HA OKPYIKAIOLLYIO CpPeLy. DTO AeaeT
TEXHOJIOTHIO aKTYaJbHOM B paMKaxX yCTOMYHMBOIro >KMBOTHOBOJICTBA B AIIK.
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BUOKOMIIBIOTUHI' BMEJJUIIMHE U CITOPTE: HOBBIE PEHIEHUA JIUIA
HEWHBA3UBHOI'O JIEYEHUSA U PEABUJIMTALIUN

Makames E.K.*., Kanekemos A.M., Makames E.E., Tyen6aeB M.K., Tarayos E./I.
Huemumym eenemuxu u ¢pusuonoeuu KH MBOH PK, 2. Aimamei, Pecnyonuka Kazaxcman
*e-mail: e_makashev@mail.ru

Ha ocnoBe xoHuenmu GopMUPOBAHUS MEPCIIEKTUBHBIX HAIMOHAIBHBIX KJIacTepoB PecmyOnuku
Kazaxcran B peanu3anuy B3aMMOBBITOJHBIX KOOIIEpAIlUil YHUBEPCUTETOB, HAYYHO-UCCIEA0BATENbCKUX
opraHu3zanuii u kommnaHuil. beuia co3gaHa  crneuuanbHOCTh  «bHOKOMmBIOTHHr» Ha  0aze
MesxnyHapoanoro YHuBepcuteta MHpopMamoHHBIX TEXHOJIOTUNA COBMECTHO ¢ IHCTUTYTOM IFeHETUKH
u ¢usnonornu. I'maBHas nenp Oblla HampaBiieHAa Ha IOJTOTOBKY CHELUAINCTOB HALMOHAIBHOTO
KJIacTepa, YTOObl OHM MOTIJIM CTaTh KOHKYPEHTOCHOCOOHBIMU B pPa3BUTHE MHHOBALMOHHBIX IT s
MIPOU3BOJICTBA TPOAYKIMH W YCIyr B 00JAacTH 3paBOOXpPAHEHHUs, KOCMHUYECKOW MEIMIIMHBI,
arpOMHHOBALlUK U BHEIPEHUE UX C TPEHJAMU Ha MUPOBOW pPhIHOK. OHUM M3y4ald U MNPOLLIU KypC
¢uznonoru, OMOIOTHH C MATEMAaTHYECKUMH MOZEIISIMH JKUBBIX CUCTEM JIJIsl IOHUMAaHUS COBPEMEHHBIX
TEXHOJIOTUH, OCHOBAaHHBIX Ha (DYHKIMOHAIBHBIX-OMOKOMIIBIOTUHIOBBIX MOJENSAX, C HWH(OpMAIHOH-
HBIMH, OOpa30BaTEIbHBIMH W MPOM3BOJICTBEHHBIMH Iporeccamu. K Hactosmemy BpeMEHH B
VYHuBepcUTeTe CO3JaHbl BCE YCIOBUS ISl CO3/aHMSI MHHOBAILMOHHOI'O WHXMHUPUHIOBOI'O LIEHTpA.
CymiecTByeT Kak Hay4dHbIM NMOTEHIMAN, TaK M TeXHOJorudeckas 0asza. biarogaps KOHCTPYKTOpPCKOMY
O0ropo YHUBEpCHUTETa U YCHIHSIMH COTPYIHUKOB MHCTUTYTA CO3/IAI0TCS «IIPOPBIBHBIE» pa3paboTKuU 1o
CO3/IaHHIO HOBBIX TPEHAXXEPOB JbIXaHMUSI, IbIXaTEIbHBIX MAaCOK, TEPMOCTUMYJISITOPOB C BUOPALIMOHHOMN
cuctemMol, Pa3BuTHe TEXHOJIOTUI AMCTAHLIMOHHOTO MOHHUTOPHHIa (PU3MOJOTHYECKHX IapaMeTpoB,
TaKuX Kak dvactota cepiaeunbix cokpamenuii (UCC) m ypoBeHb caTypanuu kuciopoaa (SpO2),
npuodbperaer oco0yr0 akTyalbHOCTb B YCIOBHSIX T'MIIOKCHMHM. BHenpeHue mporpamMMHO-anmnapaTHOTO
komiuiekca (ITAK) ans MmoHuTOprHra 3THX Nokaszareneit uepes repmoaaTuuku (T/]) mo3BosUT MOBBICUTH
KayecTBO MEAMILMHCKOro HaOMIONEeHUs 3a MaluMeHTaMHu B CHOpPTUBHON MenuuuHe. CoBpeMeHHbIE
WCCIIEIOBaHMs MOATBEPXKAA0T 3PPEKTUBHOCTh JAUCTAHIIMOHHOTO MOHUTOPUHIA (DU3MOIOTHUECKUX
nokaszaresei ¢ UCIoJIb30BaHUEM JaTYUKOB U MOOWJIBHBIX MpUiIokeHuH. B paborax paccmaTpuBaroTcs
anroput™mel orieHkn YCC un SpO2, HccnenoBanue mokasbiBaeT, 4ro ananu3 BapuadensHoctd YCC B
TMIIOKCHUYECKUX YCIOBHSIX MOKET IIPEICKA3BIBATh YXYALIEHUE COCTOSIHUSA NaluenTa. Matemarnueckue
MOJIETI, OCHOBAHHBIE HAa MAIIMHHOM OOYYEHHMHM, TaKKe aKTHBHO MPUMEHSIOTCS ISl HHTEPIpETalU
JIAHHBIX B peaJibHOM BpeMeHu. B paboTe nmpeokeHa HelipoceTeBas MO/IeIb, CIIOCOOHAsI IPeACKa3bIBaTh
CHIDKEHHE YpPOBHS caTypallMd ¢ TOYHOCTbIO 92%. OIHAaKO TOYHOCThH Ipe/CKa3aHUil BapbupyeTrcsl B
3aBUCHUMOCTH OT HWHAMBHAYaJIbHBIX OCOOCHHOCTEM NAaIlMeHTa M KauyecTBAa CEHCOPHBIX JaHHBIX.
Pa3pabotka u BHeapenue [TAK mns aucranimonnoro monutopuara YCC u SpO2 ¢ momomrsro T/I,
CO3/1at0111asi TUITOKCUYECKUE YCIIOBHUS, B HAIIMX MCCIIEIOBAHUSAX HA MAI[MEHTaX HarjsIHO MOKa3bIBaeT,
YTO MPOBEJCHUE TECTUPOBAHHS CUCTEMbI Ha 10OPOBOJIBLIAX B YCIOBHUAX KOHTPOJIUPYEMOW TMITOKCHH.
MO3BOJISIET CYIIECTBEHHO MOBBICUTH 3((HEKTUBHOCTH HAOIIOIEHUS, 0COOCHHO B YCIIOBUSIX TPEHUPOBKH.
Bo BpeMs TpEeHMpPOBOK C JbIXaTEIbHBIM TPEHAXKEPOM MCIOIB3YETCS aNMapaTHO-IPOrPaMMHBIN
KOMIUIEKC, COCTOSIIIIUM W3: TATIYMKOB U YCTPOUCTB m3MepeHus: O0bpEM Baoxa/Beioxa, nasienue, YCC),
caryparus (Sp02), CO2. Ilepenaya nanubix B npuioxkenue / UC o Bluetooth nannsie moctynarot B
MPWIOXKEHHE, T/€ B pPEAJbHOM BPEMEHHM CTpOSTCS TpaduKM UM COXPaHAIOTCS TOKa3aTellu.
Marematuueckue Monenu aHanuza. Mojenn mnpuMmeHsitorcs Juis: Pacu€ra cpemHeil/mukoBoin
ammmutyasl YCC © OIEeHKHM ajanTalid OpraHW3Ma Ha ocHoBe m3MeHeHwid SPO2. Hcmomp3yercs
napamMeTpuuecKkasi MoJielb B HOpMe IS aHaIM3a MoKas3artesel 10/1ocie TPeHUPOBKU. 3aTeM MapaMeTphl
OTpPaXalOT TIOCJIE pa3felieHuss Ha OCHOBHBIE IapaMeTpbl IO COCTOSHUIO HOpPMa/TPEHHpPOBKA U
BO3MO>XHOCTH T10 OIIPEJEIICHNIO MTPaBWIIbHBIX NIOKa3aTeNeH, ylydllleHne uin yxyamenue. [Iposeneno
HECKOJIBKO TPEHHUPOBOK C JIBIXaTeNIbHBIM TpeHaxEpoM. 3adukcupoBanu YCC, SpO2 — no, Bo Bpemst 1
nocie. I[IpoBOAMTCS CTaTUCTHYECKM aHANW3 JaHHBIX. VI3MEHEHHs J3THUX TapamMeTpoB OyneT
MIPOAHAIN3UPOBAH. MaTeMaTnyecKre MOAEININ MTOKa3aJId BBICOKYIO YyBCTBUTEIBHOCTh K TUHAMUYECKUM
M3MEHEHMSIM NIoKa3aTesel, Ho TpeOyIOT YyTOUHEHHUS TapaMeTpOB ISl pa3HbIX TPYII MMAlUCHTOB.
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BJIUAHUE UHTEPBAJIbHOM THIIOKCUYECKOM TPEHUPOBKH HA
®U3NYECKYIO PABOTOCIIOCOBHOCTH CIIOPTCMEHOB BHICOKOH
KBAJIM®UKALIUA

Maxenos C.T.

HAO «Kazaxckas axademus cnopma u mypuzmay, 2. Aimamel, Pecnyonuxa Kazaxcman
e-mail: mazhenov_s@mail.ru

Kak n3BecTHo, 4TO IPUMEHEHNE UCKYCCTBEHHO BbI3BAHHOM T'MIIOKCUH B COYETAHUU C PA3IMYHBIMU
BUJAMU TOBTOPHBIX HArpy30K CYLIECTBEHHO MOAM(DULUPYET TPEHUPOBOUHBIN APPEKT U yCKOpseT
TEMITbI PAa3BUTHS aJalTAllUU K UCIIOJIb3yEeMbIM (DU3MUECKUM Harpy3Kam.

Matepuansl 1 Meronbl. Ob6cnenoBano 18 m3r00ucTOB (KaHAMAATHI B MacTepa CIOpTa), U3
KOTOPBIX IIOCJIE€ MPOBEIEHHs YIIIyOJE€HHOTO KOMIUIEKCHOTO OOCIIeOBaHUS ObLIM CHOPMHUPOBAHBI
onbITHas (12 yenoBek) U KOHTpoJibHAA (6 yenoBeK) rpynmbl. ONbITHAS rpyIla B TEYCHUE TPEX HENEIb
(uepe3 JeHb) NPOBOJAWIA HHTEPBAJIBHYIO THIOKCHYECKyr TpeHUpoBKy (10 ceancos). [ms UI'T
ucnoib3oBaiack ycraHoBka «bno-Hoa 2004S4y. Kaxnprii ceanc UI'T mmscst 60 MUHYT, B TeUeHUE
KOTOPBIX CHOPTCMEHBI YepeAOoBalIM [bIXaHHWE (MO MATh MHMHYT) BO3AYXOM C IIOHIKEHHBIM MU
HOPMaJIbHBIM cojiepKaHueM Kuciopoga. O0e rpymibl CHOPTCMEHOB B TEUEHUE BCErO 3KCIEPUMEHTA
IIPOAOJDKAJIM IIJIAHOBBIE CIIOPTUBHBIE TPEHUPOBKM IO enuHOW mporpamme. lIlocne 3aBepiieHus
TUIOKCHUYECKUX TPEHUPOBOK MPOBOJIMIOCH ITOBTOPHOE YIiyOJeHHOE KOMIUIEKCHOE oOcienoBaHue. B
HallUX HccienoBaHusaX (usnueckas padortocnocoOHocTs (PP) y cnoprcMeHOB ompeaensiach C
MTOMOIIIBIO BEJIOAPTOMETPUIECKOTO TECTUPOBAHUS MIPH YacTOTe cepeunbix cokpamenuii 130, 150, 170
yi/muH 1 MakcuMaibHblii HCC 1o o01IenpuHaTOMy METOY.

Pesynbratel u obcyxaenus. Pesynbratel oOcnenoBaHuil y onbITHOW rpymnmel mocie 10 UI'T
Habmonancs npupoct ¢usznyeckoit padorocrnocodonoctu npu YCC 130 yn/mMuH, COCTaBUBIIHUK B
cpennem 14,6% (p<0,01). Cpenu cmiopTCMEHOB, Y KOTOPBIX HaOmoAaock yiuydiienne OP, ee mpupoct
BapbupoBai ot 5,1 no 7,4%. Pusmnueckas padorocnocodbnocts npu YCC 150 ya/mMuH Habmogamuch
a¢dexTsl aHasornyHble TeM, uto Obutn npu YCC 130 ya/muH, B cpenHeM npupoct coctaBuil 14,6%
(p<0,01). MuauBunyansHeli npupoct OP y Hux coctaBui ot 4,7 10 6,7%. Uto kacaercst ®P mpu UCC
170 ya/MuH U MaKCHUMAaJIbHOW YacTOTE CEPJICYHBIX COKPAIEHWU, TO MOXHO OTMETHTh TEHICHIUIO
yIy4dlIeHUus JTHX T[oKa3aTenedl y OosibIIMHCTBA 0OCIEIyeMBIX CHOPTCMEHOB. Pe3ynbTarhl
yIriyOJeHHOrO KOMILJIEKCHOTO OO0C/I€ZIOBAHUS CIIOPTCMEHOB KOHTPOJIBHOM TPYMNIbl HE BBISIBUIU
JOCTOBEPHBIX H3MEHEHHH (U3NUeCKOol pabOoTOCIIOCOOHOCTH MpHU MOBTOPHOM TECTUPOBAHUM 10
cpaBHeHHIO ¢ ucxogHbiM. ®P mpu UCC 130 yn/MuH B cpelHEM MpaKkTUYECKH HE H3MEHMJIACh.
AmnanoruyHas kapTuHa HaOirofaeTcss W mpu cpaBHeHuu mnokazateneit @P mpu UCC 150 yn/muH.
CpaBHuTenbHbIN aHau3 naHHbIX, kKacaromuxcss OP npu UCC 170 ya/muH Takke He BBISBII CKOJIbKO-
HUOY/b 3aMETHBIX Pa3IMYUi MEXIYy pe3yjibTaTaMH IEpPBOrO M BTOPOro obcienoBaHuid. Takxke Kak y
N3I0JIOMCTOB OMBITHOW TPYyHNbl y CHOPTCMEHOB KOHTPOJBHOW TIpPyHNbl MNpPOSBUIACH TEHICHIIHUS
noselieHus Ha 5% PP npu makcumansaoi YCC.

3axitoueHue. AHaJIU3 pe3yabTaToB 00cieI0BaHUN CITIOPTCMEHOB ONBITHOM M KOHTPOJIBHOMN TPy
yKa3bIBaeT HA TMOJIOKUTEIbHOE BIUSHUE JIECATH CEaHCOB MHTEPBAJIBLHOM TMIIOKCUYECKON TPEHUPOBKH.
MOXHO 3aKIII0YMTh, YTO MpU NMpuMeHeHHOM pexxume MI'T Habmionaercst 1ocTOBEpHOE Yy IlIEHHE
(b YHKIIMOHATTLHOTO COCTOSTHUS, OCOOCHHO B OTHOMICHHH (hu3mdeckoit padorocrnocooHoctu npu UCC
130 u 150 yn/muH.
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BUOJJOTUYECKH BO3PACT — KAK OPUEHTHP JIJISI YUUTEJISA
®U3NYECKOU KYJIbTYPHI

Menwsuukos B.JL*, I'pumun P.B.

3anaono-Kazaxcmanckuti UHHOBAYUOHHO-NEXHOIOSUYECKUL YHUBEPCUmMEN,
2. Vpanvck, Pecnyonuxa Kazaxcman
*e-mail: melnikovwladimir@mail.ru

[Iponecc crapenus sBisieTcss OOBEKTHUBHON PEalbHOCTBIO JKUBBIX cHcTeM. OH XapaKTeph3yeTcs
KaK MOp(OJIOTHYECKUMHU, TaK U (PYHKIHMOHAIBHBIMUA U3MEHEHUSIMU CUCTEM OpraHusma. Bmecre ¢ Tem
CTETEeHb 3TUX M3MEHEHUH 3aBHCUT OT MHOTHX (akTopoB. Cpeay HUX T€HETUYECKHA, SKOJIOTHUECKHH,
PEKUMHBIA U JApyrue. MbleyHas JesTelbHOCTb, CHOCOOCTBYSI AaKTHBALMU PA3JIMUYHBIX CHCTEM
OpraHu3Ma, SIBJISIETCS 3aJI0TOM IOBBIIIEHUS UX PE3€PBOB U TEM CAMbBIM CHUKEHHEM TEMIIOB CTAPEHHUSI.
Tak pans  cepaedyHO-COCYAMCTOW CHUCTEMbl XapaKTEpHO YBEIMYEHHMIO CHCTOJUMYECKOro o0beMa
KpPOBOTOKA, CHU)KEHHE 4YacTOThl CEpJEUHBbIX COKpalleHud. V3MeHeHHs B (PYHKLUHU [JbIXaTeIbHOM
CUCTEME IMpPOSBIIAIOTCS YBEIMUYEHUEM JbIXaTE€IbHOIO O0bEMA, CHI)KEHHEM YacTOThl JbIXaHMS,
MIOBBIIIEHUEM MAaKCUMAaJbHOIO NOTpeOsieHus Kuciaopoja. BaxHylo poib B KyJIbTHUBHUPOBAaHUH
(bu3NIECKOil KyJIbTYypbl UTPAIOT YUUTEINS JaHHOTO poduist. Posb yunrens ¢pu3ndeckoro BOCIUTAHUS B
(OpMHpPOBAaHUN T'apMOHUYHO pa3BUTOM JIMYHOCTH U, B YAaCTHOCTH, (PU3UYECKOIO COBEPILICHCTBA
[IO/IPACTAOIIEr0 MTOKOJIEHUSI JOCTATOYHO BbICOKA. OH SIBJISIETCS CBOETO POAAa OPUEHTUPOM, KOTOPOMY
CTaparoTcs MOApPaXaTh U OBITh MOXOXXKUMH €ro BOCIHUTAaHHMKHM. HackoyIbKO NpHBIIEKATENbHBIM U
HAJEKHBIM SIBJISIETCS 9TOT OPUEHTHUP U MOCBSILIEHO Hallle UCCIIEI0BAaHUE.

[IpoBesnena omeHka OMOJIOTHYECKOTO BO3paAcTa yunuTesneil (Gu3ndeckoil KynbTyphl CPEIHUX IIKOJ
3anagno-Kazaxcranckoit oonactu. B Hem npunsino ydactue 42 nenarora B Bozpacte ot 34 10 56 ner. Y
KKJIOr0 M3 HUX ONpPENENSIIUCh IOKAa3aTeNM pa3jMYHbIX CHUCTEM OpraHu3Ma. belmum mpoBeneHsl
¢byHkuMoHanbHbIE TPoObI PomOepra, ['enun. M3mepeHo copepkaHue caxapa M XOoJlecTepuHa B KPOBH.
3aguKcUpOoBaHbI TOKA3aTENIN apTEPUATILHOTO JaBJICHUs, ONIPEEICHO 3HAU€HUE KUZHEHHOT0 MHEKCA.
IIpoBeneHo TecTHpOBaHHWE YPOBHSI TMOKOCTH, CHUJIOBBIX BO3MOXHOCTEH, a TaKkKe aJanTaliOHHbIE
BO3MOXXHOCTH CHCTEMbI KpoBooOpamieHus. [lomydeHHble pe3ynbTaTbl OBUIM  CTATUCTHYECKU
00paboTaHBbI.

[TosnydyeHHble pe3yabTaThl UCCIEA0BAHNS ObUIM COMOCTABIIEHBI CO 3HAYECHUSIMU OMOJIOTUYECKOTO
BO3pacTa KaKA0ro U3 HuX. Tak mokaszarenb CUCTOIMYECKOTO JIaBJIE€HUs y IearoroB cocrasisit 137+1,1
MM pT. cT0JI0a, a tuactoandeckoro — 83+2,0 MM pT. crosiba. Takoe 3HaUEeHHE apTEPUAIBHOTO AABJICHUS
COOTBETCTBYET 57 rojiaMm OMojaoruyeckoro Bo3pacra. OueHka )XKU3HEHHOTO HHAEKCA, IPEICTaBIISIONIETO
c000Ii OTHOIICHHE 3HAYCHUS KU3HEHHON eMKOCTH JIETKUX K Macce Teaa, cocTaBuia 51+3,6 mi/kr, 4To
cooTBeTCTBYeT 45 romam Ouonormuyeckoro Bo3pacta. OlleHKa YCTOHYMBOCTH K THIIOKCHH,
OCYIIECTBJIEHHAs] TOCPEJICTBOM IMpoBeleHuss npoObl ['eHun, mokazaga, dYTO e€e 3HaueHue
coorBeTcTBOBasO 2042,7 cexyHnpl. [laHHOe 3HaueHHE COOTBETCTByeT 42 rojaM OHOJOTHYECKOTrO
Bo3pacTta. [logo0Hast orjeHKa Ha COOTBETCTBHE 3HAUEHUSIM OMOJIOIMYECKOro BO3pacTa MpOBEJeHa IO
BCEM BOCHMHU IOKA3aTEIISM.

[TosydeHHbIe pe3ybTaThl CBUAETENbCTBYIOT, YTO 3HAUEHHE OMOJIOTHYECKOT0 BO3pacTa yuuTesnei
(bu3nyuecKoil KyIbTyphl CpeIHUX KoM 3anagHo-Kazaxcranckoii o0mactu cocrasiseT 4943,2 roaa, B TO
BpeMsi Kak MacropTHOro Bo3pacta - 41£2,1 rona. Paznuune 3tux 3HaueHuit nocrosepro (P<0,05).

Ponb yuurens ¢puzndeckoro BOCHUTAaHUS B POPMUPOBAHMH TAPMOHUYHO Pa3BUTON IMYHOCTHU H, B
YaCTHOCTH, (PU3UYECKOTO0 COBEPIIEHCTBA IOJPACTAONIETO IOKOJIEHUS JOCTaTOYHO BbICOKa. OH
ABIISIETCS CBOETO poOJia OPUEHTHUPOM, KOTOPOMY CTaparoTcs MOJApakaThb M OBITh MOXO0XHMH €ro
BOCHUTAaHHUKH. VIMEHHO MO3TOMY YpOBEHb (U3NYECKOM MOJIrOTOBJIEHHOCTH M, KaK CIEJICTBUE,
coCTOsIHME (YHKIIMOHAIBHBIX CHCTEM OpraHM3Ma IeAarora JOJDKHBI ONPEAEIAThCS COOTBETCTBHEM
MaCcIOPTHOTO U OMOJIOTHYECKOTO BO3PACTa.
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JTAATHOCTHYECKOE Y TIPOTHOCTUYECKHWHA 3HAYEHUE N3YUYEHUA
METABOJIM3MA CEPOTOHUHA IIPH JIEFO‘{HOI‘/'I APTEPI/IAJ{I)HOI‘/'I I'MIIEPTEH3UMN,
ACCOIMHUPOBAHHOMU C BIIC Y IETEHN

Munny6aeBa @.A.*, Ocnanosa M. /1.

HAO «Kapazanounckuii meouyunckuil ynusepcumemy, 2. Kapaeanoa, Pecnyonuka Kazaxcman
*e-mail: 7554422@mail.ru

AxrtyanbHocTh: Jlerounas runeprensus (JII') y aereit ¢ BpoxxaeHHbiMH nopokamu cepaua (BIIC)
SIBJIIETCS CEPbE3HBIM KIIMHUYECKUM OCJIOKHEHHEM, 3HAUUTEIbHO YXYAIAIOUIIM IPOrHo3. MIHBa3uBHbIE
METOABI JUArHOCTHKH, TaKHE KaK KaTeTepu3alusi MPaBbIX OTAEIOB CEpAld, COMPSHKEHBI C PUCKAMHU,

0COOCHHO B paHHEM JIETCKOM Bo3pacTe. IT0 00yCI0BIUBAET HEOOXOAUMOCTh BHEAPEHUS 0€30aCHBIX
U JTIOCTYTTHBIX OMOMapKepOB, CIOCOOHBIX OTPaXKaTh MATOJIOTUIECKAE H3MEHEHUSI, XapakTepHble ais JII.

Lenb: OueHuTh ypoOBHU 5-THIPOKCHUUHIOIYKCYCHON KUCIOTHI (5-HIAA) u nncynuHonogo6Horo
¢axropa pocra-1 (IGF-1) y nereii ¢ JII' Ha pone BIIC no xupypruveckoii KOPPEKIMU U OTPEISIUTD UX
JTUArHOCTHYECKYIO 3HAUUMOCTb.

Marepuansl 1 Meroasl: B ucciaenoBanme BkmrodeHbl 46 nereri ¢ JII' m BIIC u 24 peGenka
KOHTPOJIBHOW TPyMIbl 06€3 KapAUOIyJIbMOHAILHON matojiorud, B Bo3pacte or 0 g0 7 ner. OOpasibl
IJ1a3Mbl, TPOMOOLIMTOB M YTpeHHEM MouM ObTM coOpaHbl 10 ONEPAaTUBHOTO BMEIIATEIHCTBA.
Omnpenenenne kounenrpauuii 5-HIAA wu IGF-1 mpoBommnocs wmeromom UH®DA. IlpoBommics
CTaTUCTUYECKUI aHATIU3 C UCIIOJIb30BAHUEM HeMapaMeTPUYECKUX METOIOB, KOPPEISIIUOHHOTO aHAIN3a
n ROC-kxpuBBIX.

Pesynbratel: ¥ namuenTos ¢ JII' yposens 5-HIAA B ra3zme 6611 cHikeH (8.20 [6.79; 11.57] ar/mn
npotus 11.33 [9.28; 12.50] ur/mx B kouTpoie, p = 0.03), a B MOue 3HaYMTENBLHO MOBBIIICH (6.55 [3.25;
12.68] ur/mmons kpeatununa npotus 1.00 [0.43; 2.48], p = 0.026). Yposens IGF-1 B miasme
Taxoke 0buT HIke y marnuentos ¢ JIT (9.21 [6.11; 16.00] ur/mut mpotus 17.01 [13.05; 19.11], p = 0.0001).
PacuérHpie mHAEKCH, Takue Kak cooTHomeHue S-HIAA B tpomboruTax k tiasme u IGF-1 B mmasme k
TpoMOOIIMTaM, JIEMOHCTPUPOBAIN  BBICOKYIO JMAarHOCTHYECKyl0 TouyHocThb. Munmeke IGF-1
(Tuma3ma/TpoMOOIHTHI) TIpH ToporoBoM 3HaueHuu 0.65 mokazanm AUC = 0.929, uyscTBuTenbHOCTE 95%),
cneunpuynocts 85.7%. ns 5-HIAA B moue AUC cocraBuna 0.871, wyBcTBUTENBHOCTH 79.3%,
cnernuduanocts 80%.

3axmouenue: Konuentpanuu 5-HIAA B moue u IGF-1 B miazme, a Takke pacu€THble HHAEKCHI
MEXIy pa3uYHbIMH OuocpenaMu 00J1alaloT BBICOKOW uarHocThudecko mneHHocteio mpu BIIC,
ocnoxHeHHbIMU JIAT'. VX ncnosnp3oBaHue MO3BOJIMUT MOBBICUTH 3PPEKTUBHOCTh paHHEH TUArHOCTUKU
JIT', cHU3UTh HEOOXOJAWMOCTh B HMHBa3MBHBIX IPOLEAYpax M YIy4IIUTh KadyeCTBO MOHHTOPHHTA
3a00JIeBaHUs B TIOCIIEONEPAIMOHHOM MEPHOIE.
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_ (I)I/I3I/IOJIOFO-FEHETI/I‘-IECKJ/II71 AHAJIN3 MEXAHU3MOB
HEUPOJAEI'EHEPATUBHBIX 3ABOJIEBAHUH: DKCIIEPUMEHTAJIBHBIE MOJAEJIN

Huxuruna E.A.1?* Mensenesa A.B.L, XKypasnes A.B.!, 3anomaesa E.C.12, Bacunsesa C.A.2,
Kapogenxkas JI.M.12, Erozosa E.C.}?, Toxmauena E.B.}, panosa I1.H.!, Capareena-ITonosa E.B.1

Y Unemumym ¢uszuonoeuu um. M.I1. Iagnosa Poccuiickoii akademuu nayk, Poccust
2Poccutickutl ocyoapcmeennblii nedazoeuveckuti ynugepcumem um. A.M. Tepyena, 2.Cankm-
Ilemepoype, Poccus
*e-mail: 21074@mail.ru

AKTyanpbHOM MpoOJieMON COBPEMEHHOW HEHPOHAYKH SBJISETCS TOHMMAaHHE O3THUOJIOTHH U
MIPOTPECCUPOBaHUS HeHpoereHepaTuBHbIX 3aboneBanuii (H/[3), Takux kak Oosie3Hb AJblreiimepa,
[lapkuHcoHa, XaHTUHITOHA, NPUOHHBIX OOJE3HEH M JEICIUOHHO-TYIUIMKALIMOHHBIX CUHAPOMOB,
Ha3bIBaeMbIX MHOTO(akTopHbiMU OonesHsmu (MB). Mb  saBnsroTcs pe3ynpTaTOM — CIIOKHOTO
B3aMMOJICHCTBHS HEOJIArONPHUSATHBIX BHEIIHUX (DAaKTOPOB M MHAMBHIYaIbHBIX OCOOEHHOCTEH reHoMa,
Mpeipacroiaraimx K pa3BuTuio 6one3nu. Cpeau nuarHoctudeckux npuzHakoB H/[3 BeinenstoT Tpu
OCHOBHBIX, BBIPQXKEHHBIX IIPU Pa3HBIX 3a00JI€BaHUSIX B PA3JIU4YHOM CTENEHU: 1) HapylleHue namsTH, 2)
MOTOPHYI0 TUCOYHKIMIO U 3) oOpa3oBaHue OENKOBBIX arperatoB. MIMeHHO 3Ta Tpuaza CUMITOMOB
JODKHA OBITH BOCIPOM3BEACHA TPHU CO3JaHWU >KUBOTHBIX Mojened HJI3, mosBomsromux wu3ydarb
MEXaHM3Mbl (DYHKIMOHAJIBHBIX HapylleHW#, nexamux B ocHoBe HJI3 uyenoBeka, MpoBOIUTH
JOKJIMHUYECKUE UCTIBITaHUS JIEKAPCTBEHHBIX IPENapaToB U pa3padaThiBaTh TEPANIEBTUUECKHE TOIXOAbI.
Jns  co3maHus  3KclepuMeEHTalnbHbIX Mozened HJI3  MCHosb3yrOT KUBOTHBIX — Pa3iU4HBIX
¢unorenernueckux yposueii: C. elegans, Danio rerio, meiiu, Kpeicsl, 00e3bstHbI, Octodon degus u T.1.
OnHoil n3 Hambosee yJOOHBIX MoJeNel sBiseTcs Ipo3oduiia, OTKpbIBAIOIIas Ui UccienoBaresei
OTPOMHBINA CIIEKTP 3KCIEPUMEHTAIBHBIX BO3MOXKHOCTEW. MONEKysipHas OCHOBA MaTOJOTMYECKUX
mporeccoB, Biekymux pa3Butue HJ3 u wuHBIX (YHKIUOHATBHBIX pPACCTPOWCTB, €aUHA Y
MJIEKOMMUTAIOMMX M BBICHIMX OECHO3BOHOYHBIX. OTO 0O0YCIOBIMBaeT YI00CTBO HCHOJIb30BAaHUS
Ipo30(UiIbl B KaYecTBE MOJIEIBHOTO 00bEKTa MPU W3YYEHUHU (PU3UOJIOrO-TEHETUYECKUX MEXaHU3MOB
HOPMaJbHBIX W MAaTOJIOTMYECKUX IPOIECCOB, IMPOTEKAIOIIUX B ILEHTPAIbHONH HEPBHOW CHUCTEME.
[Ipenapatel, mpoieamue oTOOpP HAa TaKOM cHcTEMe, MOKHO IEpeBOAMTh Ha CIEAYIOUIM 3Tan
TECTUPOBAaHUSI C KCIOJIb30BAaHUEM I103BOHOYHBIX >KMBOTHBIX. Hamu mpeiokeH OpUrHHaJIbHBIN
KOMILIEKCHBIA MOAXO0J] K U3YUEHUIO JUarHocTuueckux npuzHakoB HJI3, coderarommii MeTo1pl aHanmsa
KOTHUTHUBHBIX  IPOLIECCOB,  JBUTATE€IbHOM  AKTHUBHOCTH, HMMYHOTUCTOXMMHYECKMM  aHaIu3
pacrnpeseneHrss KOMIIOHEHTOB CUTHAJIbHBIX KAaCKaJOB, BOBJICUYECHHBIX B PAa3BUTUE HEWpOJETreHepaluu,
MOJIEKYJIIPHO-TEHETUYECKNE METO/IbI u OronH(pOPMAITMOHHBII aHamus. Pazpabotka
AKCIEPUMEHTAIIbHBIX CXEM MJI M3Y4YeHHUs I'eHe3a HEeHpOIaToJOrMd MpH HEHWpOJIereHEepaTHUBHBIX U
TeHOMHBIX OO0Je3HSX HMeJa TPHULENbHBI XapakTep, HanpaBiICHHBIH Ha M3yYE€HUE OCHOBHBIX
HapyIlIeHUH, BO3HHUKAIOIUX MpH MOJ00HBIX 3aboneBanusx. Kpome Toro, H/I3 3awactyio HocsT
CHOpaJIMYECKUN XapaKTep, B UX BO3HUKHOBEHUU OOJBIIYIO POJIb UIPalOT (PaKTOPHl BHEIIHEH Cpelbl.
Hamu mnokaszaHo, 4TO uemwlpe pakmopa 6newiHell cpedvbl — oc8eujeHue, 2eoMacHumuoe noJe,
memnepamypa, 0asleHUe-co0epi’cane KUCIOpoOd OKA3ANUCH C8A3aHbl MexHcdy coOOol He MOAbKO
obwum cencopom - CRY, gpinonnsrowum @ynkyuu CUHXpOHU3AMOPA YACO8bIX PUMMO8E, MEeMNepamypbl,
2UNOKCUU, HO U 00Well MULUEHbIO - OUHAMUKOL AKIMUHOB020 YUMOCKeNemd, HA YPOGHE 2eHeMUUECKO20
annapama maxou muwenvio saensiemcs [JHK, komopas peazupyem Ha cmpeccopHuvle u KOCHUMUBHbLE
86130661 (hopmuposanuem paspvieos. 1IpoBeieHHbIE HCCIEA0BaHUS C OAHONH CTOPOHBI MOTYEPKUBAIOT
3HAQUUMOCTh JIaJbHEHIIEr0 HW3Y4Y€HUs HWHTErPAllMM PA3JMYHBIX TEHHBIX CETeH, Yy4YacTBYIOIIMX B
perymsiiuu  (GyHKIMOHMPOBAHHUSI MO3ra, a C JAPYroil - OTKPHIBAIOT HOBBIE IYTH HCCIIEIOBAHUS
JIEKapCTBEHHBIX CPEACTB /ISl JICUCHUs] KOTHUTHBHBIX pacCTpoicTB. PaboTa momnepkaHa cpeacTBaMu
dbenepaibHOTO OrOKETa B paMKax rocyaapctBeHHoro 3amanus ®I'BYH UuctutyT dusnonoruu um.
W.I1. IMaBioa PAH (Ne1021062411629-7-3.1.4).
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mirNA-mrNA-incRNA ceRNA NETWORK IN ESOPHAGEAL SQUAMOUS CELL
CARCINOMA TISSUES

Ordabayeva A.™*, Sarkytbayev K., Rakhimova S.}, Karimov A., Satvaldina N.%, Sharip A.%,
Molkenov A.L, Seisenova A., Kozhamkulov U.}, Zhukov Y.2, Omarov M.2, Tuleutaev M.2,
Akilzhanova A.}, Kairov U.1*
ICenter for Life Sciences, National Laboratory Astana, Nazarbayev University, Astana,
Kazakhstan
2 Multidisciplinary Medical Center, Astana, Kazakhstan
*e-mail: anel.ordabayeva@nu.edu.kz, ulykbek.kairov@nu.edu.kz

Esophageal squamous cell carcinoma (ESCC) constitutes 85-90% of the over 600,000 annual
global esophageal cancer cases, with notably high incidence in Central Asia. Despite this prevalence,
esophageal cancer remains understudied, with regional susceptibility factors in Central Asia poorly
understood.

This study investigated small non-coding RNA profiles in 16 ESCC patients from Kazakhstan.
Using the Nextflow nf-core/smrnaseq pipeline, we generated microRNA (miRNA) count matrices and
identified differentially expressed miRNAs (DEMSs) between tumor and normal esophageal epithelium
through DESeq?2 analysis. Our results revealed 119 upregulated and 61 downregulated miRNAs across
all samples (|log.FoldChange| > 1, adjusted p-value < 0.05).

Parallel RNA-seq analysis identified differentially expressed genes (DEGs) and long non-coding
RNAs (DELSs) using identical statistical parameters. By integrating our findings with experimentally
validated interactions from miRTarBase (miRNA-gene) and NPInter (miRNA-IncRNA) databases, we
constructed comprehensive regulatory networks using Cytoscape.

Through comparative analysis of miRNA-target relationships and mRNA/IncCRNA expression
profiles, we identified key miRNA-mRNA-IncRNA competing endogenous RNA (ceRNA) networks
potentially driving ESCC progression in these patients. These ceRNA networks, where INCRNAS act as
miRNA sponges to regulate gene expression, reveal complex regulatory mechanisms specific to ESCC.
This work provides novel insights into molecular mechanisms underlying ESCC in a high-incidence
region and may contribute to the development of targeted diagnostic and therapeutic approaches.

Keywords: Esophageal squamous cell carcinoma, microRNA, non-coding RNA, ceRNA networks.
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METOA0.J0T'dA BBISAIBJIEHUSI TEHETUYECKHA ObYCJIOBJIEHHBIX TUITIOB
BbBICHIEXM HEPBHOU JEATEJIBHOCTHU I'PBI3YHOB 1 ITPUMATOB

[TepesezennieB A.A.*, [lItemOepr A.C., bensesa A.I'., Ky3unernosa O.C.

THI] P® — Uncmumym meoduro-6uonocuneckux npooaem Poccutickoti akademuu nayx,
2. Mockea, Poccus
*e-mail: perezx@me.com

Ha 3ape mogoOHBIX MCCIEIOBaHMN OLIEHKAa MHIMBUAYAIBHBIX THUIIOJOTHUYECKUX OCOOEHHOCTEH
Bbiclie HepBHOH nestenbHocTH (BHJI) HONONBITHBIX JKUBOTHBIX IPOBOAMIACHE IO XapakTepy
BBIPAOOTKH, yracaHHus ¥ BOCCTaHOBIICHHS YCIIOBHOTO pediieKca, a TakKe XapaKTepy U CHJIE peaKkIiii Ha
II0JIOKUTEIIbHBIE U TOPMO3HBIE PA3IPAKUTENH.

B xonue XX Beka I1.B. CumoHOBBIM OblIa pa3paboTaHa U C yCIEXOM CTajla IPUMEHATHCS JUIs
TUIOJIOTM3AalMU TPHI3YHOB METOAMKA «3MOLMOHAIBHOIO PE30HAHCA», 3aKJIYaroLIascs B BbIpaOOTKe
Pa3IMYHBIX PEaKLUUN KPBICHI-«3PUTENI» KaK PEaKIMM Ha KPUK pa3IpakaeMOW KpBICBI-«aKTEpa» -
Hanpumep, GopMHpoBaHUU pediekca n30eraHus 3aKpbITOro (TEMHOT0) MPOCTPAHCTBA TPU KPHKE
copoJnya, pa3IpakaeMoro MEKTPUYECKUM TOKOM BCSKHH pa3, KakK IOAOIBITHBINA BXOIUT B TEMHBII
OTCEK.

BriocnenctBun oHa Obl1a yCOBEPIIEHCTBOBAHA M JIONOJHEHA PSAAOM IOBEJIEHUYECKUX TECTOB,
XapaKTepU3yIOIIUX COOTHOUIEHHE BO30yIMMOCTM M NACCUBHO-OOOPOHHUTEIBHOM MOTHBALMU,
SMOLIMOHAIBHOCTH U APYTUX XapaKTEPUCTUK UCHBITYEMbIX KUBOTHBIX (COTKPBITOE I10JIE», OLIEHKA I10
MoKa3aTessIM X3H/UIMHTA 10 mKane Ayukmerca 1 JKapKkoBCKOro, psiji ClielualIbHbIX (QyHKIIMOHAIBHBIX
mpo0) ® YCHENIHO TPUMEHEHA I XapaKTePUCTHKU THUIOJOTHYEeCKHX ocoOeHHocTedr BHJI
9KCIIEPUMEHTAIBHBIX KPBIC.

[lo pesynbpraTam THUIOJIOTM3AallMM C NPUMEHEHUEM JAaHHOM THUIIOJIOIMM IOJOIBITHBIE KPBICHI
pas3zenstoTCs Ha JIBe OCHOBHBIE Tpymibl. [lepBas xapakTepusyercs npeobiaiaHueM Bo30yKISHHs HaJ
TOPMO3HBIMH TIPOLECCAMH, AKTHMBHOCTBIO, JOCTATOYHO BBICOKOM 3MOLMOHAIBHOCTBIO; BTOpas —
HaNpOTHUB, peodIIajaHueM TOPMOKEHH S, TACCUBHOCTBIO, HU3KOH 3MOIIMOHATIbHOCTHIO. [Tocnenyromue
AKCIIEPUMEHTBHI [TOKA3aJIH, YTO KPBICHI BBIIEJIEHHBIX TUIIOJIOTMUYECKUX IPYI XapaKTepPU3yIOTCs PE3KUMU
pasNUYMsMU B PEAKLUAX Ha BO3JCHCTBUE Pa3IMUHbIX (PU3HYECKHX (DAKTOPOB, B YACTHOCTH, Ha JIelicTBUE
JUINTEIBHOTO FaMMa-00JTydeHusl.

VY IpbI3yHOB T'€HETUYECKHU JETEPMUHUPOBaHHbIe XapakTepuctuku BH/I nmerot BaxxHOE 3HaueHue,
TOr/a Kak JUisl IPUMATOB OHU ITOPOM UTPAFOT ONPEACIISIONIYIO POJIb.

Tunosnornyeckne XxapakTepUCTUKH NMPUMATOB (MaKaK-pe3yCcoB) MOYKHO ONMCATh MO aHAJIOTHH C
YeJIOBEYECKMMHM THUIIAMM TEMIIEpAMEHTAa WM ONMPAIOLIUMMHUCS Ha HUX THUIIAMH TEMIIEPAMEHTA,
ornucanubiMu W.I1. [TaBnoBbiM. Haubosee sipko OHM BBISBISIOTCS B IPOLECCE UCCIIETOBAHUS PEaKuu
00€3bsiH peakiy MpU TMPEABABICHUM HOBOTO NpeAMeTa — Kak MpaBWIIO, KPYNMHOW HUIPYIIKH,
npecTaBistoniel coboit HelTpaabHBIA (00XKbS KOPOBKA), OMACHBIM (3Mes) WIM TOAO03PUTEIbHbIN
(urpymka c riazamu) oObekT. Peakuum 00e3bsH YeThIpeX OCHOBHBIX THUIIOB TEMIIEpAMEHTa PE3KO
pa3INyaroTCs: YCIOBHBIN «CAHTBUHUK)» HAYMHAET aKTUBHO MCCIIE0BATh HOBBIM MPEIMET, HE MPOSIBIAA
MIPU3HAKOB CTpaxa, «(pJIerMaTuK» He MPOSIBIISET K HEMY OCOOCHHOTO0 MHTEPEca, «XOJIEPHK» MPOSBIISIET
arpeCCUBHYIO PEAKIHUIO, «MEITAHXOIMK» K€ — PEAKIMI0 CTPpaxa, MbITasICh 3alUTUTHCA OT IPEeIMETa U
CKPBITbCS OT HET0, 3a0MBIIUCH B YTOJI.

JlanbHeNmMe 3KCIEPUMEHTHI 110 U3YUEHUIO PEaKIUi MPUMATOB Ha MOJEIUPYEMBIE B Ha3€MHBIX
yCIOBUAX (PAKTOPBl KOCMHYECKOrO TOJeTa MOATBEPAMIIM CYUIECTBEHHYIO DAa3HHUIy B peakUusix
KHUBOTHBIX pa3HbIX TunoB BH/I Ha u3yuyaemblie ¢axTopsl W mokazanu, yro tun BHJI, xak mpaswuio,
UTPaeT ONPEEIISIONIYIO POJIb B 3THX peakuusax. B yacTHOCTH, CAHTBUHUYECKUI TUTI SIBJIIETCS Hanbomee
YCTOWYHBBIM.
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PA3JINYUS MUEJIMHA3AIIMA MO3T A MBIIIEW JINHAM CD-1 M C57BL/6:
KOJINYECTBEHHOE MPT UCCJIEJOBAHUE

PansaeBa A.L[.l*, Xomanosny M. 0.1, [Tagpuna MM.L, AKynoB A.EZ2 Typ I[.A.2

YTomexuii 2ocyoapcmesennviii ynusepcumem, 2. Tomck, Poccus
2 Unemumym yumonoauu u 2enemuxu CO PAH 2. Hoéocubupck, Poccus
*e-mail: ranzaevaa@yandex.ru

Mpimedt muanun CD-1 u C57BL/6 mmpoko HCTonb3yloT B OMOMEIMIMHCKUX HCCIICAOBAHMSIX.
Nubpenanas nuaus meimeid C57BL/6, reHOM KOTOPBIX OBUT MOJHOCTBIO pacmudpoBaH, oOnamaer
TOMOTEHHOCTBIO, COXpaHsIeT CTA0MIbHOCTh MPU3HAKOB IO TEHOTUITY U (eHoturry. Jpyras TUHUS WK
nomyssiiust Mbeitreid CD-1, HanpoTus, XapakTepusyercs: rereporeHHoctsio. Mpimu CD-1 u C57BL/6
TaKXKe CYIIECTBEHHO OTIMYAIOTCS M0 (PEHOTHUITY: OKPACKE, COCTOSTHUEM CITyXOBOW U 3pUTEIHLHON CUCTEM,
PENPOAYKTUBHON CIIOCOOHOCTH, arpeCCUBHOCTH MOBEICHUS, CKIOHHOCTBIO K TOTPEOICHHUIO aTKOTOJIA,
OXKUPEHUI0 W JuabeTy, MPOCTPAHCTBEHHOMY OOYYEHHIO M THaMsITH. TakuM o0pa3oM, TEHOTHI
BO3JICHCTBYET Ha (PU3UOJIOTUYECKUE M IMOBEACHUYECKHUE XAPaKTEPUCTUKH MBIIIEH, YTO MPEANoIaracT
cymectBeHHble pasznuuus LIHC stux nunuit. B To sxe Bpems unopmarius o 6a3osbix paznnuuax LIHC,
B YAaCTHOCTH, O MHUEIMHHU3AIMH MO3Ta OTCYTCTBYET B JHUTEpPATYpPHBIX HMCTOYHUKax. Llenbro paboThbl
SBIISICTCS CPABHUTEIBHBIN aHATN3 KOJINYECTBEHHOTO COJIEPKAHNS MUETMHA B TOJIOBHOM MO3T€ y MBIIIEH
muaui CD-1 u C57BL/6. [Ins ucciaenoBanus MuenMHU3auK ObLT cofib3oBaH MPT meTon GpicTporo
KapTHPOBAaHUSI MAKPOMOJIEKYJISIpHOM poToHHOH (pakimu (MIID), napamerpa, mOKa3aBmIero BEICOKYIO
KOPPEJSAIUIO C MUETHHOM B MO3T€.

B pabore ucnonp3oBansl 9 mermeit (4 camua, 5 camok) nmuHun CD-1 u 16 mbimeii (8 camios, 8
camok) nuHuM C57BL/6 B Bo3pacTe BocbMH Henenb. CKaHHPOBaHHE TOJOBHOIO MO3ra MPOBEJCHO Ha
MarHuTHO-pe3oHaHcHOM Tomorpade Bruker 11,7 Tn mo mnporokomy MII®. KonuuectBeHHOE
coJiep’)KaHue MHENMHA MPOBOJWIOCH B PErHOHaX WHTEpeca CTaHAApTHBIX pPa3MEpoB B CTPYKTypax
6eroro (MO30JIMCTOE TEJO, TIEPEIHsS KOMICCYpa, BHYTPEHHSS KaICyia, APEBOBHIHOE TEIIO0 MO3KEUKA)
U ceporo (kopa OONBIIUX TMONYHIAPUH, KayJOIMyTaMeH, TUIMOKaMII, TaJlaMyC) BEIIEeCTBAa T'OJIOBHOTO
Mo3ra.

Oo6napyxeHnbl 0osee Bbicokue 3HadeHUS MII® y Mmprmedt muanun CD-1 OTHOCHTENBEHO MBbIIIEH
muann C57BL/6 na 4,2% (p<0.001). 3naunmo Oonee Bbicokme 3HaueHuss MIID HaGmonmamuce B
CIEMYIONMX CTPYKTypax Mo3ra: Mosonuctoe teno (4,3%, p<0.001), rummokamn (3,4%, p<0.001),
BHyTpeHHss Karcyna (7%, p<0.001), tanamyc (3%, p<0.001) u npeBoBunHoe Teno mo3zxeuka (10%,
p<0.001). bonee Bbicokoe comepkanue MuenuHa y Mmeimeir CD-1 oOHapyxkeno kak y camios (3,7%,
p<0.001), Tak u y camok (2%, p<0.001). B wactHOCTH, Y camOK 3HaueHust MIT® BbIiie NpakTHYECKH BO
BCEX MCCIIEYEMBIX CTPYKTYpax: B Mo3osuctom tene (4,4%, p<0.001), kaynomytamene (4,9%, p<0.001),
runmokamie (5,7%, p<0.001), Buyrpenneir kamcyne (7,8%, p<0.001), tamamyce (6,6%, p<0.001),
IpeBoBUIHOM Tene Mozxkedka (7,7%, p<0.001) u B xope Oonbmux momymapuid (2,4%, p<0.001). ¥
camrioB CD-1 otHocutenbHo camiioB C57BL/6 3nauenus MII® Bwime B mo3zomuctoM Ttene (4,1%,
p<0.001), BuyTpenHeit kamncyne (6,5%, p<0.001), tanamyce (3%, p<0.05), npeBoBugHom temne (10%,
p<0.001). B xope 6onpunx nonymapuii, Harpotus, MII® y camiios CD-1 na 2,2%, (p<0.001) Huxe,
gyem y cammoB C57BL/6. B mepemHeir kommccype W KayJIolyTaMeHE 3HAUYMMBIX MEKITMHEWHBIX
pas3IuyMii, B TOM YUCIIe C yueToM (akTopa 1oJia, He O0HapyKEHO.

Takum o00pa3oMm, B pe3yibTaTe CpPaBHUTEIHHOTO aHajim3a OOHAPYKEHBI UYETKHE pPa3IndHs
MUEIMHHU3AIMA MO3Ta JABYX IIHPOKO HCIOJB3YEMBIX JIMHUNA MBbIIIEeH: B OOJBIIMHCTBE CTPYKTYP
coJiep)kaHue MUeIMHA Bhimle y Mblmreld Tuauu CD-1 mo cpaBHeHmio ¢ Mbiramu imaun C57BL/6. Otn
MEXIIMHEHHBIE pPAa3IU4Yusi CXOIHBI JUIS CaMmIloB, W caMoK. Hawbonee BbIpaKeHHBIC pa3TUUHS
MIPOSABIIAIOTCS B CTPYKTYpax Oeoro BEIIECTBa: MO30JIUCTOM Telle, BHYTPEHHEH KarcyJe, IpeBOBUIHOM
Telie Mo3keuka. llodmydeHHble JaHHBIE CBHUJIETEIBCTBYIOT 00 OCOOCHHOCTSX U cHernuduke
MUETMHHU3AIIY TOJIOBHOTO MO3Ta MBIIIEH B 3aBUCUMOCTH OT JIMHUU.
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NECTUIUMATEPAIH ATAM3ATKA ’KOHE MAJIT'A 9CEPI

Praiinaposa I'*., Ucenosa I'., TokrabaeBa A., Paxmerymnaesa P., Tylite6aeBa .,
bepnen I'.

K IKuembaes amvinoazvl Kazax ecimoixmepoi Kopaay dicane Kapanmut ebliblMu-3epmmey
uncmumymul (KazsKC3UKP)
*e-mail: gulnisam@inbox.ru

Bykin oneMze aypUImapyanmbiiblK JaKBUTIAPBIH 3USHABI OPraHu3MIIepIeH (3USTHKECTED, aypyJiap,
apamIenTep) KOpFay VIIiH YJIbIXUMHUKATTap (MECTHIUATEP) KoJmaHbuIamel. Kazipri yakeITTa
NECTULUATEP KOI KOJIaHBLIATHIH/IBIKTAH, OJIap KOpIIaFaH OpTara FaHa eMec, aJlaM eMipiHe Kepi acepiH
THUTI3Y]IC.

[lectunmarep OipiHIIACH, 3USHABI OpPTaHU3MIECPre Kapchl KOJJIAHBUIBII ©OHIM CalachlH
apTTBHIpaThIH 0oJIca, CKiHIIiJeH, TaOWFaT TIeH ajaM eMipiHe 3usHbIH Turidenl. CoOHIbIKTaH
MECTUITUATEPIIH HEFYPJIBIM 9Cepi KYIITI dKOHE SKOHOMUKAIBIK JKaFbIHAH IMaliJaibl, OipaK ybITHI alaMFa
Jla, MaJFa Ja 3UsH KeNTIpMENTIH nmpenaparTap/ibl TUIM/II KOJ1aHa OuTy1iH MaHbI3bI 30D.

Vbl XUMHKATTapasl apThIK MeJIIepaAe KOJIAaHy Iakbuigapiaa (UTOYBITTBUIBIK TYIBIPHII,
OCIMJIIKTIH ocyiH Texxeiai. [lectunuarep TOMBIPaKThIH OMONOTUSAIBIK OCJICEHALTITIHE JKOHE Maiaabl
MHUKPOOpraHu3Mepre kepi ocep eryli MyMKiH. Kainplk MemmepiHiH KHHAIybl —a3bIK-TYIIK
Kayilnci3airine Kayin TeHJIpeni, COHIBIKTaH Ja OJapJblH pYKcaT eTUINeH HOopMalap/iaH acraysl
MaHbBI3bl. ONEMIIK JCHCAYJBIK CaKTay MEKEMENIEpiHIH MoiMeTTepi OOWBIHINA MECTHIHUATEPMEH
yJlaHyablH 2 MUUIHOHFA XYBIK TYypl TipkenreH. [lectunuarepmen skymbic icTey OapbIChIHIA HEMece
TaMak apKbUIBI a/1aM aF3achlHA MMECTUIUATEP TEPIJICH OTIll, THIHBIC ATy KOJIAPBIMEH IMI-KYPBUIBICKA
oeteni. llecTumuarepaiH KalablK Memiepi TaObUIFaH IOHMAI-TAKbUIIAp MEH KeMiC-KUAECKTEeP/Ii,
KOKOHICTEp/Il YHEMI MaiijajiaHy ajaM aF3achblHIa KaTepii aypyiapiabl Tyabipagsl. COHBIMEH Katap,
apThIK MOJIIepAe KOJAaHbUIFaH penapaTTap KaHyapiapra Ja Kepi ocep eTill, MaJJIbIH €Ti MeH CYTiH/e
YKUHAJIBIN, KeWiH OyJ1 eHIMJep/Al TYTHIHATBIH aJlaMapra Jja Tapajlybl MYMKIH. YJIbl XUMUKATTap *KaHa
TYBUIFAaH MalJaplblH TONJEpiHEe A€ Kepl ocep eTeli KOHE >KaHyapiapiAblH OipHelie TypiepiHiH
JKOMBLTybIHA HEMECE a3aloblHA, SFHU TaOWFM TeMe-TeHMIKTIH Oy3bulybiHa okeneni. CoHABIKTaH
aybUIIIAPYaIIbUIBIFBIHAA TIECTULUATEP] 6TE YKBINTHUTBIKIEH KOJIIaHY )KOHE CAHUTAPIIBIK-TUTHEHATIBIK
HOpPMATHB OOMBIHINIA IIEKTI PYKCaT ETUITeH KOHIEHTpalUsgaH aclayblH KaJaraniay eTe KaxeT.
[TecTuruarepmMeH *KyMbIC icTey Ke3iHJe *KeKe KOPFaHbIC KYpalJapblH KOJIJaHy - aJaMHBIH eMipi MeH
JICHCAYJIBIFBIH CaKTayIbIH O0acThl Kemiii. KapanaiibiM cakTHIK MapaiapbiH KOJAaHY apKbLIbI YIIAHY IBIH
KOHE CO3bLIMAJIbl aypylapblH alAblH alyFa 0OJIaabl.

«K. JKuemOaeB arbiHmarbl Ka3zak eciMIOik KOpray KoHE KapaHTHH FbUIBIMU-3E€PTTEY
WHCTUTYTHIHBIH TIECTUIIUTEP TOKCHUKOIOTUSACH 3epPTXaHACHIH/Ia IECTHIIHATEP IIH 9Cep ETYIII 3aTTaphl
- aBepMEKTUHJEp, HMHUAA30JUHOHIAP, Me30CYyIb(ypoHAap JKoHE Oacka Ja NEeCTUIMITEPMEH
YJIaHJBIPBUIFaH CUBIP €T1 MEH CYTIHIH KaJIbIK KypaMbl 3epTTeNal. 3epTTey OapbIChlHIa NECTUIIMATEP IIH
CUBIp €TI MEH CYTiHAe KaJAbIK MeJIepi XpoMmarorpadusuiblK TalAay apKbUIbl aHBIKTAJJbL.
Hotmxkecinne, mecTHIUATEPAIH €H KOFapFbI PYKCaT €TUITeH MperapaT MeJIIIEepiHeH apTKaH JKaFaaiiia,
€T MEH CYTTE OJIapIbIH KAJIBIKTAPBIHBIH O0IaThIHBI Al KbIHIATIbI.

Ochl XUMMSUTBIK YJIbI 3aTTap/Ibl JYPhIC KOJJaHOAaFaH JKar/jaia ajaMra Tikeleld HeMmece jkaHaMma
OaiiaHbIC apKbUIBI (aaMHBIH 6ac alHaIyBl, XKYPEK aifHy, KYCy, Tepi MEH KO3/1iH TiTipKeHY1) acep eTei.
OnapablH afaM ar3acbIH/Aa JKUHATYBI - KaTepl icikke (acipece selikemust, TuMpoma, cyT 6e31 0ObIpbI),
SHAOKPUHIK KYie OY3bUIBICTapbIHA, HEBPOIOTUSIIBIK aypyiapra (MapKUHCOH, allbLreiiMep), YPBIKTHIH
namyblHa (Tya OITKEH KEMICTIKTEp, TYCIK) Kepi acep €Tyl MyMKiH. COHJABIKTaH MNeCTULUATEPIl
pernmamMeHTke cail (Kymcaly Menmiepi, Kaitamay, KyTy Mep3imi) KONIJaHy - TaFaMm CamlachIHBIH
KayIICi3airiH KYIISUTiN, agam3atr MeH jKaHyapblH yIaHOAaybIHBIH KEMUIAIri 0ombin Tadbimaasl. Taram
KAyITCI3Iri — VAT JEHCAYJbIFBIHBIH, YIATTBIK KAyIlCi3AiriHiH, YKOHOMUKAIBIK TYPAKTHUIBIKTHIH KOHE
ypriak 6oaniarbIHbIH HET131.
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AAETUYECKHUE BMEITATEJABCTBA U KOPPEKIIUSI HYTPUTUBHOTI'O
CTATYCA Y TAIMEHTOB C JEMEHIIMEUN B KASAXCTAHE

Cunsickuii FO.A* 1, Tyitrynos JI.H. 1 Yomnmacosa XK.A. 2, Hyproxwun T.C. L Owmapos E.H. L
Jonmarosa O.B. !

1TOO «00 Kazaxcras axademus numanusy, 2. Anmamu, Pecnybnuxa Kazaxcman
2[Jenmp neuenus neepo3os u 6oneznu Anvyeeiivepa, 2. Anmamul, Pecnybnuxa
Kaszaxcman e-mail: sinyavskiy@list.ru

Heiiponereneparupnsie 3a00eBanus (00yie3Hb AJbIreliMepa, IeMeHIUs ¢ Tenbiiamu JIeBu u 1p.)
MIPEJICTABISIOT COOOM TEeTEPOreHHYI0 TPYMIY MPOTPECCUPYIOMIMX MAaTOJIOTHM, COMPOBOMXKAAIOIINXCS
ru0enpio HEMPOHOB U HapylIeHHEeM (YHKIMN [IEHTPaJIbHONW HEPBHOW CHCTEMBI. B CBS3H ¢ OTCyTCTBHEM
METOJIOB PpaJUKaJIbHOIO JIEUEHUS JAaHHBIX 3a00JIeBaHUN, OCHOBHOE€ BHHMAaHUE COBPEMEHHBIX
UCCIIEIOBAaHUIM COCPEIOTOUEHO Ha pPa3pabOTKe MPEBEHTHUBHBIX CTPATETHid, BKIIOYAs MOIU(DUKAIINIO
00pa3a )KU3HH U TUETHUECKYIO KOPPEKIUIO paIliOHa MU TaHUS.

lenbto HacTOSIIETr0 HCCIENOBAaHUS SBUJACh pa3pabOTKa KOMIUIEKCHOTO IOAXoAa K
npoduIaKTUKe AeMEHINN cpean HaceneHust Ka3zaxcrana ¢ akieHTOM Ha HyTPUTHBHYIO KOPPEKIIUIO

HccnenoBanne monuduuupyeMbix (akTOpoB pHCKa U OCHOBHBIX TPUITEPOB B BOSHMKHOBEHUU
JIEMCHIIMH TIPOBOJIUIIOCH € aBTycTa 1o ekadpb 2024 r. Ha 6a3e Kazaxckoii akagemun nutanus u LleaTpa
JIeYeHUsT HEBPO30B W Oone3Hu Aunblreiimepa. McciaenoBanue o00peHO JIOKAJIbHOW ATHUECKOMN
komuccueil Kazaxckoil akagemun nutanus (IIporoxonm Ne5-2023 ot 15.11.2023 r.). OcHOBHBIMU
MOAXOJaMU K  TPOBEACHHUIO  HUCCIENOBAaHWI  SBUJUCh  KIMHUKO-TICHXOMATOJOTHUECKUM,
ANUAEMHUOJIOTMUECKUH, JJa0OPATOPHBIN U CTATUCTUYECKUI METO/IbI aHATIU3A.

B uccnenosanue BkitoueHsl 1144 nanuenta, HaOmonaBimuecs B LleHTpe jeueHust HEBPO30B U
Oone3nn Aubireiimepa, u3 Kotopbix 74,3% (850 uenoBek) COCTaBWIM MAIMEHTHI C Pa3TUYHBIMU
dbopMaMu JeMEeHIINH, IPEUMYIIIECTBEHHO ¢ 60se3Hb0 Anblireiimepa (58,4%), a 25,7% (294 genoseka)
rpynna cpaBHeHHs 0e3 aeMeHuuu. bonpmuHcTBO manueHtoB ¢ AemeHuuen (80,3%) obpatmnuch 3a
MIOMOIIBIO Ha CPEeIHEH U TSHKETON CTaausX, Torjaa kak Jumb 19,7% — Ha j1erkoi, 4To CBUJETEIbCTBYET
0 MO3HEN TUarHoCTHKE 3a00IeBaHMsl.

dakTHyeckoe MUTaHUE OOCIEeOBAHHBIX JIMI[ U3y4yalld METOJO0M YacTOTHOIO aHaju3a, OLCHUB
oTpeOJieHne OCHOBHBIX TPYNI MPOJYKTOB 3a MPENLIECTBYIOIIUN Mecsl. YCTaHOBJEHa BBICOKAs
SHEpreTHYecKas IIEeHHOCTh parioHoB (42504236 kkan). Y 80,3% manueHToB ¢ [eMeHIuel 3a0oneBanme
JUarHOCTUPOBAaHO Ha CpelIHEeH U TKENOM CTaAMsX, 4YTO acCOLMHMPOBAHO C HYTPUTUBHBIMU
HapylmeHussMM. B dyacTHOCTH, pe3yJbTaThl YacTOTHOTO aHAJIW3a BBISBWIM  3HAUYUTEIBHYIO
pacnpoCTpaHEHHOCTh JAe(PUIMTOB psAga OUOJIOTMYECKHM AaKTHUBHBIX BEIIECTB CpPEAM MAalMEHTOB C
JIeMEHIMeH, 0COOCHHO Ha MO3JHUX CTAIUsX, BKIIOYas OMera-3 »KHUpPHbIe KHCIOTHI, TUIIEBbIE BOJIOKHA,
HE3aMEHHMbIe aMUHOKHUCIIOThI, BATAMUHBI U MAaKpO- U MUKPO3JIEMEHTHI.

Ha ocHOBaHMU MOTyYEHHBIX PE3yJIbTATOB Pa3pabOTaH CHEHATN3UPOBAHHbIN MUIEBON MPOAYKT
JMETUYECKOTO TMPO(PUIAKTHUECKOTO MUTAHMSA, HAlpaBIEHHBIH Ha MOAJEepKAHWE KOTHUTHBHOTO
310poBbsA. B cocTtaB mpoaykTa BXOAST aMHUHOKHCIOTHI L-THpo3uH, anetwn-L-xkapHUTHH, CeleHHT
HATpUs, SKCTPAKTHI THHKIO 011002, pOIMOJIBI PO30BOM U JKEHBILIEHS, SIT0JIbl YePHUKH, TOJIyOUKH, sSpa
IPELKOro Oopexa, OBCSAHBIE XJIOMbs, CEMEHA UMM, -TJIFOKaHbl BBICHINX TPUOOB, pECBEPATPOI, KYPKyMa,
pacTuTeNbHbIe CTEPUHBI, OMera-3 JKUPHbIE KUCIOTHI, CyXUe MPOOMOTHYECKUE TaMMBbl, K0oH3uM Q10 n
JIUKOTIHH.

[IpenBaputensHble UccaeqoOBaHHA N VItFO TPOJEMOHCTPUPOBAIM BBICOKHH —IMOTEHIIAAI
pa3paboTaHHOIO MPOAYKTa B CHIDKEHHMH YPOBHS BOCHAIMTENBHBIX IPOLIECCOB M CTUMYJISILUU
Helporpodudeckoit perynsaiun. Ha mocienyromux 3ranax UCCIe0BaHui 3aIJIaHUPOBAaHO MTPOBEICHUE
KJIIMHUYECKUX MCCIIE0BAaHUHN C LEIbI0 OIeHKU 3(()EKTUBHOCTU JAHHOTO MPOJIYKTa B MPOQHIAKTHUKE
KOTHUTHBHBIX HapyIICHUI M 3aMeUICHUS MPOTrPEecCUPOBaHUS HEHPOAETeHEPAaTUBHBIX 3a00JI€BaHUN Y
L[EJIEBBIX TPYII HACEJIEHUSI.
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BUHKA PO3A OCIMITTHEH AJIBIHFAH XJIOPO® UL ChIFBIHABICHIHBIH, IN
VITRO 7KOHE IN VIVO JEHTEWIHJIE THIIIKAHJAPFA OCEPI

Tarayos E.JI.*, A6npacymnosa XK.T.

KP F)KBM FK I'enemuxa sicone puszuonozusi uncmumymst, Aimamol, Kazaxcman
*e-mail: tagauov1996@mail.ru

Xnopoopunasi (Chl) kaH KepceTKiTepiH KaKcapTyFa acepi aHTHOKCUIAHTTHIK OCJICCHIUTIKTI
KaMTH/1bl. XJI0pOo(UIIbIH 9CEPIH 3epTTey il TOJBIK aHbIKTanMaraH, OcelFa OailiaHblcThl BuHka po3a
OCIMJIIMHEH aJIbIHFaH XJIOPO(MMILT CHIFBIHABICHIHBIH dCEPiH IN VItro xoHe IN VIVO JeHrelHae 3eprrey
JKYMBICTApBI KYpri3iireH OonateiH. JleHe cammarbl 21-28 r GomatbiH 120 epkek IIBEHIIAPHUSIIBIK
anpOuHOC ThIKaHnapbl Erunertin Kanp yHuBepcuTeTiHiH YATTHIK OHKOJOTHSJIBIK HMHCTUTYTBIHAH
QJIBIH/Ib] JKOHE KaJbIIThl KYHMAI3T1/TYHI IUKIJIE KOHE TMIMEHANBIK JKarjaijaa ycranjasl. ThIIKaHAap
sKcIiepuMeHT Oacranranra aeiin 10 kyH OypbiH 3epTTey >kaFaaiinapbina Oeilimaensi. Herisri tamak nexn
Cy 03 KaJyiaybl 0ObIHIIIA Oepiili. DKCIEPUMEHTTET] ChIHAK THIIIKAHAAphl yiI Tonka oeunini; Ton-1 (A0)
enjenaMereH 6axputay To0bI, Ton-11 (Al) o Gakputay, Tom Il (A2) SEC+xmopodumi. - IV tom (A 3)
toxipubenik Teimkanaap 0,1 min SEC + 5 FU anansl, -V To0bI (A4) KaubInThl THIIIKAHIAP + CHII3UITeH
xsopodui, |l sxcriepuMeHTTer! ChIHAK THIIKaHAaphl OaKplIay TOOBIH KOCKaHAa Oec TomKa OesiHel.
XKanyapnapap! yHeMi TaMaKTaHIBIPHII, OakpuIan OThIpAbL. [lepudepusuibik KaH yirici emaeyaeH Keiin
15 KyHHeH KeiliH anbIHBIIbl. EMIeyniH COHbIHAA 9p TYpJi TONTaFrbl OapiblK THIIIKAHIAP OITIPLIIM,
KATTHI iICIK MacCaIapbIHBIH CATIMAFbI 712, KOJIEMI /1€ OJIIICH Ii. DTAHOJ CHIFBIH/IBICHIHBIH ITATOTOKCUKAIIBIK
Oencenminiri Bunka po3a ecimmiri in VItro pak KiIeTKalapbIHBIH CBHI3BIKTAp MAHETIHAE TEKCEPLII.
Hotmxkenep oHbIH CyT 0€3i KaTepii icirine Kapchl IUTOTOKCHKAIBIK OeJIceHUTIriH KopcerTi. CTaHmapt
peTiHae TOKCOPYOMLIMHMEH caibIcThiprana nepcrnektuBaisl 1C50 14,2 mxr/mi sxacyma sxemici. byn
AHTHANONTOTUKANIBIK TEHAEPAIH PpETTeNylHIH TOMEHJAEYyIMEH, MpPOAnoNTOTHKAIBIK TeHIEpPIiH
peTTenyiHiH )oFapbuiaybiMeH xkoHe G2/m ¢azachiH/a KacyIanblK IUKIIIH TOKTAybIMEH PACTaNIbI, dpi
Kapai In VIVO 3epTTeyi KaTThl iCIK MaCCaChIHbIH alTapIIbIKTail TOMEH/IETeHIH KOPCETTI, ICIKTIH TeXeIry
KOX(QPHUIMEHTI KCEHOTpaHCIUIAaHTaT YJTICIHIErT JOKCOPYOMLIMHMEH cajibICThipranaa 54% Kypassl.
KansmTe! teimkangapasl eaey 2 CBC mapamerpiiepiHiH KadbIIThl OaKbUIayMeH CalbICTBIpFaHIIA
alTapnplKTail e3repyiHe oKeJMeadi, Oyl ChIHAIAThIH KOCBUIBICTBIH KAYINCI3MITIH JQenaeh/i.
I'emaTonorusuisik kepcetkimTtep SEC TonTapsin canbictbipa otbipsin, CBC mapamerpnepinaeri 6apibik
e3repicTep HKCHEPUMEHT Ke3iHJe KarThl ICiKTiH TapaiayblHblH CBC mnapamerpiiepine ocepiHe
0ailIaHBICThI KAJIBINTH OaKbUTAYMEH CANBICTBIPBUIILI. [ eMOTII00MH JIeHT el 1e, SPUTPOIUTTEP CaHbI 1a
9,8 r/mn xone 7,9 x 10%/mMkn aeiiin TemMeHae 1, an neiikonutrep canbl 16,4 x 103/mka geiiin ecti. SEC
TaCBIMAIIJIANTHIH THIIIKAHAAPMEH CABICTHIPFaHa, 2-11i KOCBUIBICTIEH OHJIEY TeMOTIO0NH KypambiH 9,8
(r/mn) - nen 12,5 (r/an) - re AeiiiH alWTapibIKTail apTTHIPABL, all SPUTPOLIUTTEP caHbl 8,6 X 10 X /MKI-Te
neiin asnmamn ecti. Exinmni sxkarsiHaH, 2 SEC TachIMaIaiThIH THIIKAHIAPAAFEl JICHKOIIUTTEP CAHBIH
16,8103/mxi-nen 10,4 x  103/mkn-re feifin  aitapiplkTaid  asalTTel. In - VIVO 3epTreynep
TeMaTOJIOTHSUTBIK, OMOXMMUSIIBIK KOPCETKIIITEPIi )KOHE THCTOMATONOTHSIIBIK 3€PTTEYJIEpi jKaKcapTy
apKbUIBI 1CIKKE Kapchl OEJICEHIUTIK MeH eM/Iey Kayilci3iriH pacTaiibl.
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ITOJIOBBIE PA3/IMYUA MUEJINHU3ALIUU I'OJIOBHOI'O MO3I'A 110 TAHHBIM
MII® KAPTUPOBAHMUA Y 310POBBIX 1OGPOBOJIBIIEB

[aapuna M.M.1*, Momkuna M.B.!, ITamkesnu B.JO!, Ycosa A.B.}?, Kamaesa JI.A.1?,
Tromenresa SI.A.%, Ceeiuk M.B.}, Xoganosuu M.10O.!

Hayuonanvuwiii Uccneoosamenvcxuii Tomexuii I'ocyoapcmeennblii ynugepcumen,
Tomck, Poccus
2Dedepanvioe 2ocyoapcmeentoe 6100xucemuoe nayunoe yupescdenue « ToMcKuil HayuoHanb bl
ucciredosamensckull meOuyuHckull yeump Poccutickoti akademuu nayry,
Tomck, Poccus
*e-mail: shadrina@mail.tsu.ru

MuenuHHu3aus SBISETCS KIFOYEBBIM MPOIECCOM B Pa3BUTHH U (DYHKIIMOHUPOBAHUU TOJIOBHOTO
Mo3ra, obecrieunBas OBICTPYIO M TOUHYIO Iepelauy HEpPBHBIX HMMITYJbCOB. M3MeHeHHs B ypoBHe
MHUEIMHA JIE)KaT B OCHOBE KaK HOPMAJbHOTO HEWpPOpPA3BUTHUS, TaK U psiia HEBPOJOTHYECKUX U
IICUXUATPUYECKUX paccTporcTB. HecMoTps Ha axkTUBHOE H3Y4YEHHME IIPOLIECCOB MUEIMHU3ALMNH,
OCTAIOTCSI HE 10 KOHIIA TOHATHBIMU BO3PACTHBIE, TIOJIOBBIE M COMAaTHYECKHE (haKTOPHI, BIUSIONINE HA
YPOBEHb U JTMHAMHUKY MHEJIMHA B PAa3JIUYHBIX 30HAX Mo3ra. OcOOEHHO BaXKHBIM SIBJISICTCS BbISIBIICHUE
MIOJIOBBIX Pa3IU4Ui, KOTOPbIE MOTYT ONPENENATh PA3NIMYHYIO YS3BUMOCTb K psiiy 3a0osieBaHUN U
pasnuuusi B HEHPOKOTHUTUBHBIX  (QyHKUMsAX. B gaHHOM  paboTe ¢ HCHOJIB30BAHUEM
BbICOKOUYBCTBUTENbHOTO MPT MeTona ObICTpOro kapTHpOBaHMSI MaKpOMOJIEKYJISPHOW IMPOTOHHOMN
¢pakuun (MIID) nmpoBereHa KOJMYECTBEHHAs OLCHKAa MHENIMHA B CTPYKTypax Mo3ra 3/I0pOBBIX
B3pPOCJIBIX MY>KUMH M JKEHILIUH C YYETOM Bo3pacTa, unjaekca maccol tena (MMT) n MexnonymapHoit
acuMMeTpuu. B nccrienoBanmne BKiIroUeHb! 42 310poBbIX 100poBosibla (19 MyXuuH U 23 KEHIIUHBI) B
Bo3pacte oT 19 no 67 net. CkanupoBanue nposoamsiock Ha MP-romorpade 1,5 Tin Magnetom Essenza
(Siemens, Erlangen, Germany) ¢ moayuenuem MII®-kapT ¥ MOCIEIYIONIMM aHATM30M TJI00aTbHOTO
6enoro (bB) u ceporo (CB) BemiectBa 1 118 oTAETBHBIX CTPYKTYPMO3Ta, BKIIIOUYasi IPOBOSIINE ITYTH
BB, rokcrokoptukansHoe bB, runnokamr, tamnamyc, GneqHbIN 1Iap, CKOPIYIY M CTPYKTYpPbI CTBOJA
MO3ra.

VY CTaHOBIIEHO, UTO MY>KYMHBI UIMEIOT JOCTOBEPHO Oosiee Beicokue 3HaueHust MII® B rinobansHOM
BB, GonpmmHcTBEe TpakToB BB, IOKCTakopTHKanbHBIX 30HaX M ckopayne. Haunbonpmime pasnuuus
Mexy nojamu (Oonee 4%) BBISABICHBI B JOOHOM, 3aThIJIOYHOM M BUCOYHOM FOCTAaKOPTHUKaNbHOM BB,
HapyXHOW KarcyJje U J0OHO-3aTbUIOYHBIX MPOBOASIIUX TpakTaX. KeHIIMHBI XapakTepu3yroTcs 0osee
MI03/IHUM BO3pAcTOM NMMKa MHEIMHHU3ALNN MPAKTHUECKU BCEX MCCIEJOBAHHBIX CTPYKTYp, OCOOCHHO B
cTpykTypax noakopkoBoro CB (pasuuna ¢ myxuuHamu 10 11 jet). MexnonymapHas acCuMMETpus
MUEIMHU3AIMK [T OONBIIMHCTBA 30H IOKCTaKOpTUKaibHOTO bB, moakopkoBoro CB u mpoBoasmux
TPaKTOB CXOAHa Mg oboux mosnoB. Crneuuduueckod JUisi MYKUMH SIBISETCS JIEBOCTOPOHHSS
acCUMMeTpus psJia 30H IOKCTaKOpTHUKaiIbHOro bB, cnennudeckoil ams KeHIIUH — MPaBOCTOPOHHSIA
acCUMMETpHs psijia 30H IOKCTakopTUKalbHOTO BB, XBocTaroro sapa u yactu mo3onuctoro tena. Kpome
TOTrO, MOKAa3aHO, YTO MOBBIIEHHBIH MHAEKC Macchl Tena (MMT) accoumupoBan ¢ 0ojee BBICOKHM
ypoBHeM MII® u 6osnee mo31HUM TUKOM MUETUHHU3ALUH, KaK Y MY>KUUH, TaK U y KEHIIHH.

Pe3ynbraThl J€MOHCTPUPYIOT BBIPAXEHHOE BIIMSHHUE T10J1a, BO3pacTa M >KUPOBOro OOMEHa Ha
MUETMHHU3AIIIO TOJIOBHOT'O MO3Ta y 3/I0POBBIX B3POCIIbIX. My>KUMHBI XapaKTepU3yl0Tcs 00j1ee BBICOKUM
YPOBHEM MHEIMHU3ALMU U Oojiee paHHUM JOCTHKEHHEM €€ MHKa 1O CPaBHEHHUIO C SKEHIIWHAMH.
Oco0eHHOCTH MEKITOTYIIapHOW aCUMMETPUU MOTYT MOCITYKUTb HEHPO(PU3NOIOrHUECKOil OCHOBOM ISt
MOHUMAHMSI TICUXOJIOTHYECKUX OCOOEHHOCTeH MyX4MH M KeHUMH. Biusanue MUMT nomuepkuBaet
BAXHOCTh yuyeTa MeTabO0JIM4ecKUX (aKTOpOB MPHU OLEHKE 3PENIOCTH OeNoro BelecTBa. JDTH JAaHHbBIE
BaYKHBI JJI OLIEHKY HOPMAaTUBHBIX I10Ka3aTesell MUEIMHA ¥ IOHUMaHUs OCHOB KOTHUTUBHBIX pa3Iuunit
U YA3BUMOCTH K 3200JI€BaHUSAM MO3Ta.

UccnenoBanue nogaepxano PH® (mpoekt Ne 22-15-00481)
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I'EMOCTA3NOJIOIT'NMYECKHUE KPUTEPUUN AJATITAIIUU U TU3AJAIITAIIUNA
IIPU PA3JIMYHBIX CTPECCOPHBIX BO3JEMCTBHSX. YITPO3A PA3BUTHA N
INPOPUITAKTUKA TPOMBOTUYECKHUX OCJIOXKHEHUU

[axmatoB .M. *, AnekceeBa O.B., biaxko A.A., borgapuyk FO.A., Bnosun B.M., JIucuna C.B.,
JIeruéBa H.A., ManaeBa 1.H., Yupkos E.A.
DI'BOY BO «Anmatickuii 20cyoapcmeeHHblil MeOUYUHCKUL YHUBEPCUMEN »
Mumnzopasa Poccuu, bapnayn, Poccus
*e-mail: iish59@yandex.ru

[IpuBenenHble B paboTe pe3yiabTaThl KOMIUIEKCHBIX UCCIIEI0BAaHUIN XapaKTepU3yl0T 0COOEHHOCTH
aJIalITUBHBIX PEAKIUM CUCTEMBI '€MOCTa3a B XOJ€ MPUCIOCOOIEHUS K Pa3IMYHbIM 10 CBOEH MPUPOE
cTpeccopaM. Matepuansl U MeToAbl. B kadecTBe cTpeccOopHBIX (DaKTOPOB HCCIEAOBANOCH TUIO- U
TUIEPTEPMUUYECKOE BO3JEHUCTBUE, IICUXO3MOLMOHAJIBHOE HAIpsDKEHUE, (QU3nMYecKas Harpyska,
MMMOOUTIU3aIMs, TUNEPKATHUUECKass M TUNOoOapUyecKash TUIIOKCUS Pa3NTUYHON HMHTEHCUBHOCTU U
JuIMTeNbHOCTU. [lapaMeTpesl remocrasa HMCCIENOBAIUCh B OTBET KaK Ha OJHOKpPATHbBIE, TaK W Ha
MTOBTOPSIOIIUECS CTPECCOPHBIE BO3/IeHCTBUS. Bee uccienoBanus mpoBeaeHbl C yUETOM OMOITUYECKUX
npaBuil. DKCIIEPUMEHTBI BHIIOJIHEHBI Ha Kpbicax juHun Wistar.

Pesynbrarel. beuin BBISBICHBI 00IIKME 3aKOHOMEPHOCTH PEardpoOBaHUsI CUCTEMbI 'eMOCTa3a Ha
pa3iIiMyHble 10 CBOEH IPUPOJE CTPECCOPBI, XapaKTEpPHbIE Ui «CPOYHOU», «IOITOBPEMEHHON»
ajganTaluu, a TakXkKe IS JAU3aJalNTUBHBIX MPOSBICHUN, pPA3BUBAIOLUIMXCS B OTBET Kak Ha
(bu3MONOTNYHBIC, TAK U HA 3alpeIeNbHBIC IO CBOMM ITapaMeTpaM CTpeccopHbIe Bo3zeicTBus. [lokazano,
YTO KpPAaTKOBPEMEHHBIE CTPECCOpPHBbIE BO3JIEUCTBHUS, HaxoldllMecs B paMKax 3ycTpecca,
XapaKTEPU3yIOTCS TAKUMH IIPOSBICHUSMU «CPOYHOI» aJaNnTalnu, KaK COAPYKECTBEHHOE ITOBBIIICHUE
cBEpPTHIBaOLIEH M PUOPUHOIUTHUECKONW aKTUBHOCTH IUIa3Mbl KpoBU. IIpu mpeBbIIEeHHH CTpeccopoM
(¢U3MONOrMYecKoro  mopora Mo cuiae JuM00  JUIMTENbHOCTH  HaOJMIOJAOTCS  CIEAYIOLIUe
FéMOCTA3UOJIOTMYECKUE TPOSBIECHUS: PACCOITIACOBAHHOCTb B OTBETHOM pEakUMU CO CTOPOHBI
OTJENbHBIX €€ 3BE€HbEB (YTHETEHUE NMPOTHUBOCBEPTHIBAIOLIECH U (UOPUHOIUTUYECKONW aKTUBHOCTH Ha
(¢oHe TruUNEepKoaryJsiluh), a TaKKe IOSABJICHHE CJIBHUIOB, XapaKTePHbIX M TPOMOMHEMUHU U
BHYTPUCOCYUCTOIO CBEpThIBaHUS. ONUCaHHBIA KOMILJIEKC CIIBUTOB B HCCIIEyEMOI CHUCTEME MOXKET
BBICTYIAaTh B KAa4eCTBE I'€MOCTa3HOJOTMYECKUX KPUTEPUEB aucTpecca. JlalbHEHIIne HUCCIIeI0BaHUs
IIOKA3aJIM, YTO MHOTOKPATHBIE CTPECCOPHBIE BO3ACHCTBUSA IHPUBOAAT K IOCTEIIEHHOMY IEPEXOAY
COCTOSIHMSI CHCTEMBI IeéMocTa3a OT TUIIEPKOaryJsilMd W TUIleparperaliud K HOPMO-, a 3aTeM U
runokoaryiasuuu. llapamiensHo B Xoze PETYNSPHBIX HAarpy30K BO3pacTaeT aHTUKOAryJISHTHAs H
¢ubpuHONIUTHYECKAs AKTMBHOCTb, HMCUE3AIOT MPU3HAKM BHYTPHCOCYAMCTOTO CBEpPTHIBAHUS KpPOBH,
HaOJfoatolMecs] TOCiae OJHOKPAaTHOTO BO3JEHCTBUA. JIByxdacoBble e€KeAHEBHbIE (DU3HUECKUE
Harpy3ku IpHUBOJIAT K aJalTUBHBIM M3MEHEHMSIM CHCTEMBl TI'€MOCTa3a YK€ Ha CEIbMOH [I€Hb
BO3JICUCTBUH. TpUANIATHIHEBHBIE CTPECCOPHBIE BO3ICUCTBUS MPUBOISAT K HOPMAIH3AITUN OOJIBITMHCTBA
HCCIIelyeMbIX ToKa3aTesell. bonee mpoaomkuTenbHble (BOCBMUYACOBBIE) €XKEIHEBHbIE (H3UUYECKUE
Harpy3KkH BbI3bIBAIOT MOJ00HBIE N3MEHEHUS MO3Ke (K TPUALATOMY JHIO SKCIIEPUMEHTA), OJJHAKO MPH
TOM pErucTpupyercs Oojee 3HAUUTENBHBIA POCT AHTUKOATYJISHTHOH M (UOPHUHOIUTHYECKOM
aKTUBHOCTH KpoBHU. llpemmecTBytonuii KypcoBod (TpUOUATHAHEBHBIM) MpHEM aJanToreHa
3¢ EKTUBHO MPENATCTBYET Pa3BUTHIO MPU3HAKOB YIpo3bl TPOMO00Opa3oBaHus, HAOMIOJABIIUXCS TIPH
BBIPDA)KCHHBIX OJHOKPATHBIX CTPECCOPHBIX BO3JECUCTBUAX, YBEIMYMBAs AHTUKOATYJSIHTHYIO H
(UOPHUHONMUTHYECKYIO AaKTUBHOCTh IUIa3Mbl KPOBH. 3aKkiroueHue. TakuM o0pa3oM, peakiusi CUCTEMBI
reMoCTa3a Ha pa3jInyHbIe MO CBOEU MPUPOJE CTPECCOPHBIE BO3JECUCTBUS SABIISIETCS YHUBEPCAIBHON U
BBICTYIAET B KAYECTBE OJTHOIO U3 BAXKHEHUIINX ACIIEKTOB CUCTEMHBIX ITATON€HETUYECKUX U3MEHEHUN B
opranusme, (QOPMUPYIOUIMXCS TPH MPEBBIIIEHUH CTPECCOPOM JOMYCTHUMBIX (U3HOIOTMYECKUX
napametpoB. [lpu3Haku TpOMOWHEMHM, PETHCTPUPYIOLIMECS NpPU JUCTPECCOPHOM OIHOKPATHOM
JNEUCTBUM Pa3Ipa)KUTENs], B MPOLECCE MHOIOKPATHBIX TPEHUPOBOK IMOCTENEHHO HUBEIUPYIOTCS U K
TPUALATOMY [HIO BO3BpALLAIOTCS K HOPMAJIBHOMY YypOBHIO. IIpeaBapuTenbHbI KypCOBOM IPUEM
a/IalITOTeHa TaKXe MPeA0TBpAaIlaeT MOsSBIECHUE B KPOBU MPU3HAKOB TPOMOOTHYECKON TOTOBHOCTH.
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IOPEKTUBHOCTDb IPUMEHEHMUSA PETI'YJIATOPA POCTA OBOIIHBIX
KYJbTYP HA OCHOBE IIEKTHUHOBBIX ITIOJINCAXAPUI0B

[TapumranueB A.H.*, AGwimeBa K.A., Annbaesa b.H.

Anmamunckui mexnonocuieckutl ynusepcumem, 2. Aamamol, Pecnyonuxa Kazaxcman
*e-mail: alikhan.sharimgaliev@gmail.com

B Hame Bpems, Korza BONPOCH IOBBILIEHUS YPOXKAaWHOCTU M CHUKEHMSI HEraTHUBHOI'O
BO3/ICHCTBUS XUMUYECKUX yI0OPEHUH CTOSAT OCOOEHHO OCTPO, MOUCK HATYPaJIbHBIX U OMOJIOTMYECKU
0€30MacHBIX METOJI0B CTAHOBUTCS KIIFOUEBHIM. VICTIOIb30BaHNE PETYIISTOPOB POCTA PACTEHUI HA OCHOBE
neKkTUHOBbIX nonucaxapunoB (IIIT) mpencraBiseTr coOol mepcneKTHBHOE HAIpaBIEHHWE B arpapHOM
Hayke. IIeKkTHHBI 0071a1al0T MHUPOKUM CIIEKTPOM OMOJIOTMYECKUX (PYHKIUH, BKIOYas COCOOHOCTh
MOJIyJIUPOBaTh MUKPOOHOJIOTUUYECKUI COCTAB ITOYBBI, TOBBIIIATh YCTOWYMBOCTh PACTEHUH K MaTOreHam
U yIydiaTh UX (pU3M0IOrH4ecKoe COCTOSIHHE.

B 3TOM KOHTEKcTe, OCOOBII MHTEpEC NPEICTABISET aneabCUHOBBIM MMeKTUH. CoaeprkaHue
NIEKTUHA, YKa3aHHOE B HETPAJAULIMOHHBIX HUCTOYHHKAX, BKJIIOYask (PYKThl U OBOILM, TAKHE KaK aOpHKOC,
BHIITHS, alleJIbCHH U MOPKOBB, coctaBisieT 1%, 0.4%, 0.5-3.5% u 1,4% coOTBETCTBEHHO B ITepecUeTe Ha
CBEXXUH BeC. ANENbCUHOBBIM NMEKTUH — 3TO OHONOJUMEp, KOTOPbIM oOsiafaeT psiioM YHUKAJIbHBIX
XUMHUYECKUX CBOMCTB. OH 00pa3yeT BSI3KUeE resid B IPUCYTCTBUU BOJBI U UMEET CIIOCOOHOCTD CBSI3bIBATh
B cebe BoJopacTBOpUMBIE BeliecTBa. Kpome TOro, anenbCHHOBBIA NMEKTUH 00JalaeT TelUpYOLUMU
CBOMCTBAaMHU, 4TO JIEJAET €T0 MPUBJIEKATENbHBIM JUISl UCIIOJIBb30BAHUS B arpapHOM CEKTOPE.

[lenbro HACTOSAIIErO UCCIENOBaHMS IBUJIOCH pa3pabOTKa ONTUMAJIbHON pelenTypbl peryisropa
pocTa OBOIIHBIX KYJIbTYp, BKJIIOUYAIOUIEH MUCIOIb30BAaHUE anapaTa U3 MEKTUHOBBIX MOJIMCAXapulIo0B, a
MMEHHO alejbCUHOBBIA MEKTUH B COYETAHUU C APYTMMU OMOJIOTMYECKH aKTHBHBIMHU BEIIECTBAMM U
u3ydeHue 3pPpeKTUBHOCTH ero NpuMeHeHus Ha KapTtoderne. beimn npoBeneHs! cepun 1a00paTOPHBIX U
IOJIEBBIX 3KCIEPHUMEHTOB, PE3YJIbTaThl KOTOPBIX MOKAa3aIl MOJIOKUTEIBHOE BIMSAHNUE pa3pabOTaHHOTO
peryinsitopa pocra Ha (U3MOJOTHUECKHE MPOIECcChl pacTeHWH, Takue Kak (OTOCHHTE3 H
(U3HOIOTMYECKOe COCTOSIHUE KOPHEBOM CHUCTEMBI. Y CTaHOBJIEHO, YTO PETYJSTOpP pOCTa Ha OCHOBE
arneJbCUHOBOTO TEKTHHA CHOCOOEH 3HAYMTEIbHO YBEJIMYHUTh POCT pPACTEHHM, YIy4IIUTh HX
YCTOWYUBOCTb K CTPECCOBBIM YCJIOBUSM U MOBBICUThH YPOKaHHOCTb.

B cepuu sxcriepuMeHTOB N Vitro ObLI0 M3yYeHO BIMSHHUE PETYISATOPa HA IPOPOCTKH KapToders,
MH(pULIMpPOBaHHbIE TPUOKOBBIMU U OaKTepuaibHbIMU NaToreHaMu. [locne nepecaaxu pacteHuil B cpeny
¢ n00aBlIeHUEM NEKTHHOBOT'O PETryJIsITOpa pocTa ObUTH 3apUKCUPOBAHBI CIEAYIOUINE TOJI0KHUTEIbHbIE
M3MEHEHHUS:

e YCUJIEHHBIH POCT U pa3BUTHE 3[J0POBBIX 1M0OOEroB. IIpopocTku 1eMOHCTpUPOBANIN aKTHBHOE
(bopMHUpOBaHKE JINCTHEB U YUIMHEHHE CTEOIS.

o CHI)KEHUE HEKPOTUYECKUX M3MeHeHHH. B 00paboTaHHbIX 00pa3iiax 0TMEeYaloch YMEHBIICHNE
MOBPEKICHUIN TKAHEN.

e YCTOMYMBOCTh K MHQEKIHUSAM. 3aMelJIeHHe paclpoCTpaHEHHs] MaTOreHOB M YKpEIUIEHUE
CTPYKTYpbl paCTEHHMI MOATBEPKAAET 3aLIUTHBIE CBOWCTBA IEKTUHOB.

Takum o00pa3oM, NPOBEIECHHOE MCCIECIOBAHUE TIO3BOJISIET 3aKIIOYUTh, YTO TEKTHHOBBIE
OMOCTUMYJISITOPBl CIOCOOCTBYIOT CHIIKEHHUIO 3arps3HEHMs] OKpPYXKarolled Cpeapl U IOBBIIIEHUIO
yCTOMYUBOCTH pacTeHUil. [IpuMeHeHne MeKTUHOBBIX MMOJINCaXapyuI0B HE TOJIBKO OJaroTBOPHO BIIHSET
Ha MUKPOOHOJIOTHYECKHI COCTaB MOYBBI, HO U Ha (PU3NOJIOTUYECKUE MPOIECCHl PACTEHUM, yJIydIlIaeT
(oToCHHTE3, ONITUMHU3UPYET MHUHEPATbHOE MUTAHUE OBOIIHBIX KYJIBTYp, CIIOCOOCTBYS MX 370POBOMY
POCTYy M pa3BUTHIO, OBBIIIAET YPOKAWHOCTh U YCTOWYMBOCTD K MH(MEKIIHSIM.
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IFEHETUYECKH JETEPMUHUPOBAHHBIE OCOBEHHOCTH BbIQMEFI
HEPBHOMU JAEATEJBHOCTHU KAK ®PAKTOP UHANBUAYAJIBHOU
PAIMOPE3UCTEHTHOCTH

[rembepr A.C.*, IlepeBezennieB A.A., Jleoenera-I'eopruesckas K.b., Ky3nenosa O.C.

THI] P® — Uncmumym meduro-6uonocuueckux npooaem Poccutickoii akademuu Hayx,
2. Mockea, Poccus
*e-mail: andrei_shtemberg@mail.ru

CymiecTBeHHass poJib T€HETUYECKH JIE€TEPMUHUPOBAHHBIX THUIOJIOTMYECKUX OCOOEHHOCTEN
BbICIICH HepBHOW nesrenbHOocTH (BHJ]) B QopMupoBaHnM W TpoOTEKaHWUU HEHPOpaIHAIlMOHHOTO
CHHJIpOMA IpH O0JIyUEHHHU KPBIC B CPEIHENICTATBHBIX U HeOombInuX 103aX (6-8 I'p) Obuta oTMeueHa emie
B CepellMHe MPOILIOro Beka. bbljio ycTaHOBIEHO, 4TO Haubolee riay0oKue U3MEHEHHS MPOUCXOAAT Y
KUBOTHBIX C HEYPaBHOBEILIEHHBIMU HEPBHBIMU ITPOLIECCAMH.

bblna Takxe oTMeUYeHa 3aBUCUMOCTD OT MCXOJHBIX TUIOJOTHYECKUX Xapakrepuctuk BH/I kpsic,
MOJIBEPTHYTHIX BO3JCHCTBUIO HU3KOMHTEHCHUBHOTO 3JEKTPOMarHUTHOro wusiydenus (OMU), B
MOBEJICHUH B TECTE «OTKPBITOTO MOJIS» U (POPMHUPOBAHUH JBUTATEIEHO-O000POHHUTEIBHOTO YCIOBHOTO
pedekca aktuBHoro uzdberanus (YPAW) B yenHouHOi Kamepe, a TakyKe B KOHLIEHTPALIUA MOHOMUHOB
U WX MeTabdOJIMTOB B KIIOYEBBIX CTPYKTypax wmosra. KpbeICBl ¢ pa3sHBIMH THIIOJIOTHYECKHUMU
ocobenHocTsimMu BH/L oTnmyanucek apyr ot Apyra 1o ypoBHIO aKTUBHOCTH (DEPMEHTOB, BOBJIEKAEMbIX B
o0OMeH MOHOAaMHHOB. DOMM OKa3bIBajl0 IOJHOCTHIO IMPOTHBOIOJIOXKHOE JCHCTBHE Ha COCTOSHUE
(hepMEeHTHBIX cCTeM 0OMEHa MOHOAMUHOB B JIBUTATEIILHOM KOPE MO3Ta KPBIC PA3HBIX THIIOJIOTHUECKUX
rpynn.  AHanuM3  [OJIyYEHHBIX  PE3YyJbTaTOB  yKa3bIBa€T HA  PELUIIPOKHbIE  M3MEHEHHS
KAaTe€XO0JaMUHEPIrUUYE€CKON U WHJI0JIAMUHEPTUYECKOW HEHPOMEAMATOPHBIX CUCTEM B T'OJIOBHOM MO3I€
KpbIC o1 aevicteuem DMU

3HauUTENbHAS POJIb TEHETUYECKU AETEPMUHUPOBAaHHBIX XapakTepuctuk BH/I coxpansierca naxe
npy OOJydeHUU KpbIC B CBEpXJETalbHbIX Jo03ax (mopsinka 100 I'p), xorma pasiauuus MeExIy
TUIOJOIMYECKUMHU TpyTIIaMH MPHOOpETaroT Hanbosiee BhIMYKIbIH XapakTep, popMUpysi HHBEPCUBHYIO
nuHaMUKy. B craguu otHocuTensHOM HOpManu3auu Y PAU coxpansisics B OONbIIEH CTENEHH Y KPBIC
BO30YJMMOI0 THIA, B TO BpeMs KaK B CTaJMHU MPOIPECCUBHOTO yTHETeHMs Halrojanach oOpaTHas
KapTHHA.

OKCIIepUMEHTBl [0 M3Y4YEHHMIO  BJIMSHUS  TUINOJOrMYeckux  ocobeHHoctedr  BH/L
OKCIIEPUMEHTAIbHBIX  KUBOTHBIX Ha HeWpoOuosnorudyeckue dPdextsl (MOBEIeHHEe ©  €ro
HEHPOXUMHUYECKHE MEXaHU3MBI) KOMOWHHUPOBAaHHOT'O BO3JEICTBUSA 10-cyTouHoro
aHTHOpTOCcTaTH4ecKoro BeiBemrBanus (AHOB), raMma-o0nyuenus, o6mydenus nonamu yraepoga 12C
U BBICOKODHEPI€TUYECKUMHU IPOTOHAMHU TPOJAEMOHCTPHPOBAIM, YTO Hambolee BBIPAKEHHbIE
W3MEHEHUs HaOMIOAANUCh y KpbIC BO30YAMMOro, TPEBOKHOTO, SMOIMOHAIBHOrO Tumna. JlaHHbIe
M3MEHEHHSI COIIPOBOXKAATINCH CHUKEHHEM 00MeHa MOHOAMUHOB MPEUMYIIIECTBEHHO B MPEPPOHTATIBHOM
KOpe.

B skcnepuMmeHTax ¢ mpuMaraMu TUIIOJIOrMueckue Xxapaktepuctukun BHJI Moryt okasarbes
OTpeCTSAIONMMU Ul MPOTEeKaHUs Heipopaauonorndeckoro cuHjapoma. [Ipu obnydeHnn MakakoB-
pe3ycoB TraMMa-yyaMH B KOMOMHanmuu ¢ HWoHamu yriepoga 12C W aHTHOPTOCTATUYECKOM
TUIMOKMHE3Me o00e3bsiHa CWIBHOTO ypaBHOBemeHHoro tuna BHJI momHocThIO  coxpaHsiia
BbIpaOOTaHHBIE HABBIKM, UMHUTHUPYIOLIHE DJIEMEHTHI ONEPATOPCKON JEATENIbHOCTH, B TO BpeMs Kak
KUBOTHBIE C HEYPaBHOBEIIEHHBIMU HEPBHBIMU MPOIIECCAMU B 3HAYUTENLHOM CTENEHU X yTPauuBalu.
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CTPECCOYCTOMYHUBOCTH OPTAHU3MA ITPU BBICOKOT'OPHOI T'MITIOKCHUH
MyxypoB ®.A.*, Xanumona ©.T.

Meouxo-coyuanvriii uncmumym Taoxwcuxucmana, . [fywanbe, Tadxicukucman
*e-mail: fshukurov@yandex.ru

B Hacrosiee BpeMs B 001acT TOpHOU (PU3HONOTHH U TATO(PU3NOIOTUH aKTyaIbHON MPOoOIeMoit
ocraércss  pa3pabOoTKa METOJOB  IOBBIIICHUS  PE3UCTEHTHOCTH  OpraHu3Ma, MNpOoQHIAKTHKA
IN3aJanTallMOHHBIX CIABUIOB, KOHKPETU3AllUsi CPOKOB HACTYIUICHUS CTaOMJIbHOM (pa3pl ajantanuu ¢
YCTaHOBJIEHMEM BBICOTHOT'O I10POTra, 3a MPEeesiaMy KOTOPOI0 OTMEYAIOTCSl pa3IM4HbIE TATOJOTNYECKUE
SIBJICHUS

Lenpio MccnenoBaHus SIBUWIOCh M3YYUTh JUHAMHUKY THUIOB KOPPEISIHMOHHBIX PUTMOIPAaMM B
OLICHKE W TMPOTHO3UPOBAHUU AaJIEKBAaTHOM aJanTallMM K YCJIOBHSIM BBICOKOIOpbSl C YCTaHOBJIIEHHEM
ONITUMAJILHOU BBICOTHI IIPOYKUBAHUS, TIOBBIIIAIOIIETO CTPECCOYCTOWYUBOCTh OpPraHU3Ma.

Matepuansl U Meronbl ucciefoBaHus. OOBEKTOM MCCIEAOBAaHUN MOCTYXKUIU 27 MYKUUH
XKUTeNel HU3Korophs B Bo3pacte 20-22 roga, KOTopbie ObLTH 00CIEIOBaHbI B YCIOBUSX HU3KOTOPbS (T.
Hyman0Oe, Boicota 840 M Hajx yp.M) U IOCJE IEpEMEIIEHUs] UX B YcIoBHs Bbicokoropbs (Capsirar,
BbicoTa 2800 M Hazg yp.Mm). Bcem o6cnenoBannbim 3anuckiBanu JKI' B | oTBeneHnun ¢ HCMOIB30BaHUEM
kapaunonnTtepasorpada (KUI') c mocneayrommm aBTOMaTHYECKIM aHAJIH30M ITporpamMmoit «Bapukap-
2,51».

PesynbTatsl u ux obcyxnenne. Hamu BbIJE/IEHO YEThIpe TUIIA KOPPEJISALMOHHBIX PUTMOTPaMM
(KPT): | Tunn KPI" (HOpMoTOHMUeckwuit), || Tun (cumnatukoToHnueckuit), Il Tumm otpakaer mosBieHue
skcrpacucronl W IV Tunm — ¢ NHOJHBIM OTCYTCTBHEM KOPPEISLMOHHON 3aBUCUMOCTU MEXIY
KapanouHTepBagaMu. OTMEUEHO, YTO y XOPOIIO aJalTUPOBAHBIX K YCIOBUSIM BBICOKOTOPhSI OTMEYAETCS
| u Il Tuner KPT'. YeTtBepo u3 o6cnenoanubix ¢ IV tunom KPI' npexxaeBpeMeHHO ObUIM BO3BpAIEHBI K
npexHuM ycnoBusM. [lo nunamuke tunos KPI™ nocne nepemertienus B yciaoBUsL BHICOKOTOPbS MOXKHO
TOBOPUTH 00 a/IeKBATHOCTHU aJlalTal[Ml YeJIOBEKa K BHICOKOTOPbIO U CBOEBPEMEHHO TUArHOCTHPOBATh
SBJICHHE AM3ajantauuu. bosee aganTHpoOBaHHBIMHU CJEIyeT CUMTAaTh TeX, y Koro mepBelid Tun KPT'
MEHSIETCSI Ha BTOPOM M MEHEE aJalTUPOBAHHBIMU — Koraa nepbii T KPI' MeHsieTcs Ha 4eTBepThIil.
OO0 anexBaTHOCTH ajanTauuu ceuaerenbcTByet nepexon ot Il Tuma KPI' k |. CpaBHuTENnbHBIN aHaNu3
tunoB KPI' y omHux u Tex ke oOCHeAOBaHHBIX 1O MEPEMELICHUS B YCJIOBHUS BBICOKOTOPbHS C
pe3yJbTaTaMy, IOJyYEHHBIMH B YCIOBHSIX BBICOKOTOPbSI MBI OTMETHIM TPH TUNA JIUHAMMKH:
MOJIOKUTEbHAs AuHaMKKa - ipu nepexoje |l tuna KPI' B |, orpuniatensnas - npu nepexoze | tuna KPT'
B IV umu I, wnu Bo Il u welitpanpHas aunamuka - Tun KPI' octaercs 6e3 m3aMeHeHUs. Y Kaxa0To
TPETbero M3 OOCIENOBAaHHBIX JMI MpPU MEPEeMEUICHUS B YCIOBUS BBICOKOTOpPbS OTMEUYaETCs
OTpHIIaTeNIbHAS TUHAMUKA, YTO CBUIETEILCTBYET O: MO0 HaXO0KJACHUM ITHUX JIUIl B aBapHiiHO# (daze
ajanTanuy; Jub0 3TH JIMLA HE CHOCOOHBI aJlaNTHPOBATHCSA K JaHHOW BBICOTE, TaK KAaK 3TO BBICOTA
3HAYUTEIHHO MPEBBIIIAET WX BEICOTHBIN MOPOT (MIEPEXO0/ MePBOTO THITA B TPETHI MITH YETBEPTHIH ) — HX
11€J1ec000pa3HO BEPHYTh B IPUBBIUHBIC JIJIS1 HUX YCIIOBHSL.

Takum obOpazom, mo auHamuke TUNOB KPI, moigy4yeHHBIX MpHM MEpeMEelIeHWH JIoAed OT
MPUBBIYHBIX YCJIOBUH B BBICOKOIOPHE MOXKHO TPOTHO3UPOBATH aJlaTAIlMOHHBIE BO3MOKHOCTH
OpraHu3Ma C  YCTaHOBJICHHEM  ONTHUMAJIbHOTO  BBICOTHOIO  TOpOra,  IOBBIIIAIOIIETO
CTPECCOYCTOMYMBOCTh OpraHu3Ma.
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SINGLE CELL SEQUENCING REVEALS THE LINK BETWEEN PROSTATE
CANCER AND BENIGN PROSTATIC HYPERPLASIA

Enikeeva K.I., Sharifyanova Y.V., Akramova E., Gaynullina D.H., Shmelkova P.D.,
Kalimullina L.1.
Laboratory of Immunology, Institute of Urology and Clinical Oncology, Bashkir State Medical
University, Ufa, Russian Federation

Introduction. Prostate cancer (PCa) and benign prostatic hyperplasia (BPH) are common
urological diseases in men. PCa, a leading cause of cancer mortality, affected 1.4 million men in 2020,
with cases projected to rise to 2.9 million by 2040. BPH, a non-cancerous condition, causes urinary
symptoms due to prostate tissue growth. Men with BPH have a 2-3-fold higher risk of PCa, though BPH
is not precancerous. Both conditions share risk factors like hormonal changes and chronic inflammation,
but their molecular mechanisms remain unclear. This study uses SCRNA-seq to analyze peripheral blood
mononuclear cells (PBMCs) in PCa and BPH patients, focusing on gene expression, pathways, and cell
interactions. By uncovering molecular signatures, we aim to provide insights into disease mechanisms,
identify therapeutic targets, and improve diagnostics.

Materials and Methods. The study was conducted in accordance with the Declaration of Helsinki
and approved by the local ethics committee. Peripheral blood samples were collected from 4 patients
with histologically confirmed PCa and 3 patients with BPH. PBMCs from patients were isolated via
Ficoll gradient centrifugation, cryopreserved. Single-cell RNA sequencing was performed using the 10x
Genomics Chromium X platform with the Chromium Next GEM Single Cell 3’ Reagent Kit v3.1. Raw
sequencing data were processed using Cell Ranger (version 7.1.0) to generate gene expression matrices.
Data were imported into R (version 4.3.3) and analyzed using the Seurat package (version 5.1.0).
Dimensionality reduction was achieved using UMAP, and cell clustering was performed using the
FindNeighbors and FindClusters functions. Differential gene expression analysis was conducted using
the FindMarkers function, and pathway enrichment analysis was performed using Enrichr (GO
Biological Process dataset).

Results. Single-cell RNA sequencing of PBMCs from PCa and BPH patients revealed 16 distinct
immune cell clusters. Notably, the PCa group exhibited a higher proportion of NK cells, yd T cells, and
double-negative T (DNT) cells compared to the BPH group, suggesting an activated inflammatory state
in PCa. In contrast, BPH patients showed a more balanced distribution of immune cell populations, with
a higher proportion of CD4+ T cells and B cells. Differential gene expression analysis identified the
highest number of differentially expressed genes in monocytes (DEGs) observed in PCa patients. The
increased presence of NK cells in PCa patients highlights their role in inflammation. Similarly, the higher
number of yd T cells in PCa suggests their involvement in inflammatory processes. These cells produce
IL-10 and IL-17, which regulate the recruitment of CD8+ T cells, neutrophils, and monocytes.
Additionally, yo T cells exhibit MHC-independent cytotoxic activity against tumors, including prostate
cancer, indicating a potential role in immune defense. Double-negative T (DNT) cells are also
noteworthy, being three times more abundant in BPH than in PCa, they are infiltrate solid tumors and
exhibit context-dependent functions, ranging from anti-tumor to immunosuppressive roles. However,
their specific role in PCa pathogenesis remains poorly understood. Pathway enrichment analysis
revealed the most diverse signaling pathways in monocytes from PCa and BPH patients. In PCa,
monocytes exhibited upregulated pathways related to interleukin-27-mediated signaling and T cell
activation via antigen presentation, suggesting a role in immune regulation and anti-tumor responses. In
contrast, BPH monocytes showed increased activity in pathways such as cholesterol storage and Notch
signaling, indicating a metabolic shift and potential involvement in tissue maintenance.

Conclusion. Gene signatures in PCa and BPH reveal both common and unique molecular profiles
reflecting their complex interactions. While some pathways overlap, clear differences point to disease-
specific mechanisms. Further studies are needed to fully understand their role in progression and therapy,
as well as in the differential diagnosis of these diseases.
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SPATIAL LANDSCAPE OF OVARIAN CANCER TRANSCRIPTOME IN TUMOR
CORE AND INVASIVE EDGE REGIONS

lamshchikov P.%, Larionova 1.2

ICenter for System Bioinformatics, Tomsk National Research Medical Center, Russian Academy
of Sciences; Tomsk State University
2Cancer Research Institute, Tomsk National Research Medical Center, Russian Academy of
Sciences; Tomsk State University

Introduction. Ovarian cancer (OC) has the highest mortality rate among all gynecologic
oncological diseases in very HDI countries (Bray F, et al. 2024). OC has a high initial tumor response
rate to standard treatment, but 70% of the patients with late-stage OC subsequently experience a relapse
(Henderson JT, et al. 2018). OC remains a tumor in which immunotherapy has not achieved an optimal
therapeutic effect compared to other treatments (chemo- and targeted therapy), which may be associated
with an immunosuppressive tumor microenvironment (Kandalaft L, et al. 2019). There is a high need to
identify the mechanisms of OC resistance to improve the outcome of existing antitumor therapy. The
study of core and invasive edge transcriptome interactions between tumor cells and the tumor
microenvironment makes it possible to identify such mechanisms.

Results. FFPE tumor samples from ovarian cancer patients after a course of neoadjuvant
chemotherapy (5 samples) and without NAC (4 samples) were analyzed. Spatial transcriptomics 10x
Genomics Visium allows profiling the tumor transcriptome directly on a tissue section by capturing
transcripts in areas called "spots". Spots cover all tumor tissue, but the most pathogenetically significant
regions are the tumor core and invasive edge. We applied automatic spot labeling to identify the core
and invasive regions of the tumor. Tumor spots were corrected for the "batch effect” in Harmony
(Korsunsky 1, et al. 2019) and integrated into Seurat (Hao Y, et al. 2023). Three groups of tumor spots
were identified by hierarchical clustering: core, transitional and invasive edge regions. It was found that
tumor samples from patients with ovarian cancer after NAC were characterized by a significant increase
in the interactions of the adaptive and innate immune response, including activation and chemotaxis of
myeloid cells and T-lymphocytes. In contrast, patients with ovarian cancer without NAC were
characterized by interactions between tumor and stromal components without significant involvement
of the immune cells.

Conclusions. We applied automatic labeling of 10x Genomics Visium spatial transcriptomics data,
which allowed us to identify the tumor core and invasive edge regions. Analysis of transcriptome
interactions revealed significant activation of immune signaling in patients with ovarian cancer after
NAC, which indicates the involvement of immune system in the reaction to the chemotherapy effects.
The results could alleviate the search for new immune targets to enhance the effects of NAC.
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SINGLE-CELL TRANSCRIPTOMICS OF RARE CANCER DISEASES JMML AND
SOFT TISSUE SARCOMA

IkonnikovA.V.14 Volchkov E.V.1 2, Kopantseva E.EL., Fetisov T.1. 3, Khozyainova A.A.,
MenyailoM.E. 1°, Gurzhikhanova M.Kh?., Poryadina E.A. , Kirsanov K.I3., Yakubovskaya M.G3,,
DenisovE.V.° Maschan M.A.?

Research Institute of Molecular and Cellular Medicine, Peoples' Friendship University of
Russia (RUDN University), Moscow, Russia
2Dmitry Rogachev National Research Center of Pediatric Hematology, Oncology and
Immunology, Moscow, Russia
3Federal State Budgetary Institution, "N.N. Blokhin National Medical Research Center of
Oncology" of the Ministry of Health of the Russian Federation (N.N. Blokhin NMRCO), Moscow,
Russia
“Lobachevsky State University of Nizhny Novgorod, Nizhny Novgorod, Russia
*Tomsk National Research Medical Center (TNRMC), Tomsk, Russia

Introduction: Single-cell transcriptomics has emerged as a powerful tool for deciphering the
heterogeneity of rare cancers at an unprecedented resolution. Juvenile myelomonocytic leukemia
(JMML) and soft tissue sarcomas represent rare aggressive malignancies, characterized by diverse
cellular landscapes and challenging treatment outcomes. The purpose of this study was to analyze single-
cell RNA sequencing (scRNA-seq) data from patients with JIMML and undifferentiated pleomorphic
sarcomas.

Materials and Methods: BM cells from three JIMML patients with PTPN11, NF1, and NRAS gene
mutations were used. The control group included public sScRNA-seq data of BM samples from 7 healthy
children. Additionally, 9 tissue samples from patients with undifferentiated pleomorphic sarcomas were
analyzed. Single-cell libraries were prepared using the 10x Genomics Chromium Controller (10x
Genomics, USA) and the Single Cell 3’ Reagent Kit. Sequencing was performed using the Genolab M
(GeneMind, China). The bioinformatics analysis involved cell and gene filtering, data normalization,
integration, and cell type annotation was performed using Scanpy v1.9.5 and Seurat v. 5.0.3. Batch effect
correction was performed with the Harmony package. Metabolic pathway analysis was conducted using
GSEApy and DecoupleR. Aneuploidy analysis for tumor cell annotation was performed with the
SCEVAN package.

Results: IMML samples exhibited increased MAPK pathway activity in hematopoietic progenitors
and enhanced myelomonocytic proliferation. Additionally, granulocyte/monocyte progenitors from
JMML samples were characterized by upregulated GTPase and histone deacetylation pathways, while
MRNA splicing pathways were downregulated in JMML group compared to healthy BM (FDR < 0.05).
Batch-corrected principal component correlation (PCA) analysis of transcriptional profiles revealed
negative correlation between the transcriptional profiles of JMML and healthy controls.

Four subpopulations of tumor cells and seven subpopulations of tumor microenvironment (TME)
have been identified in UPS. The expression of chemoresistance genes has been detected, including
KLF4 (doxorubicin and ifosfamide), ULK1, LUM, GPNMB, and CAVIN1 (doxorubicin), and
AHNAK?2 (gemcitabine) in tumor cells and ETS1 (gemcitabine) in TME.

Conclusions: Our study examined the gene expression profiles of various cell populations in
JMML BM samples compared to control BM samples. It also identified putative chemoresistance genes
in tumor cells from UPS samples.
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THE DIVERSITY OF SINGLE CELL MOTILITY IN PRIMARY CULTURE OF HIGH
GRADE SEROUS OVARIAN CARCINOMAS

lInitskaya A., Voronova M., Zholudeva A., Rubtsova S., Gloushankova N., Alexandrova A.

Blokhin National Medical Research Center of Oncology, Ministry of Health of the Russian
Federation, 115478 Moscow, Russia

High-grade serous ovarian carcinomas (HGSC) is the most prevalent and lethal gynecological
malignancy. Although HGSCs are highly metastatic cancers, the data about the mechanisms of ovarian
cancer cell motility are limited and far from perfect. One of the reasons is that the study of primary
tumors is complicate and limited, and permanent cell lines that, according to their molecular
characteristics belong to the HGSC group, generally demonstrate unexpectedly low motility and ability
to metastasize. To resolve this contradiction, we analysed the motility of tumor cells from primary
cultures of serous cancers obtained after operations on patients at the Blokhin National Medical Research
Center of Oncology. We found that primary cultures of HGSC tumors contain at least two very different
populations of tumor cells: one is epithelioid, well-spread and attached cells that often contact each other,
and the second represented by small, highly mobile, weakly attached cells that often change shape and
produce specific protrusions - blebs, demonstrating tendency to amoeboid movement. To characterize
these populations, we performed correlative video and fluorescence microscopy. First, we filmed
primary cell cultures obtained directly from tumors on labeled glass to characterize cell motility, and then
stained fixed preparations to detect epithelial and EMT markers — E-cadherin, Vimentin, as well as actin
and vinculin to clarify the structure of the actin cytoskeleton and focal adhesions. The epithelioid cells
mainly keep E-cadherin contacts, while often they are also stained by Vimentin. It turned out that in
many cases, highly motile small cells were stained with both vimentin and keratin, and when stained with
vinculin, structures similar to invadopodia were revealed. We assume that it is this cell population that
ensures aggressive metastasis of HGSOC. The absence of such a population in permanent lines of HGSC
tumor cells used in laboratory experiments can be explained by their low adhesiveness, as a result of
which they are washed away during passaging. These cells can be isolated from individual tumors and
studied further, with the aim of targeted individualized therapies for HGSC patients
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TIME AND SPATIAL 4D PROFILING FOR UNDERSTANDING BIOLOGICAL
COMPLEXITY

Jiang F., Chen C,, Liao Y., Li Z., Peng G.

Center for Cell Lineage Technology and Engineering,

Guangdong Provincial Key Laboratory of Stem Cell and Regenerative Medicine,
Guangdong-Hong Kong Joint Laboratory for Stem Cell and Regenerative Medicine,
GIBH-CUHK Joint Research Laboratory on Stem Cell and Regenerative Medicine,

GIBH-HKU Guangdong-Hong Kong Stem Cell and Regenerative Medicine Research Centre,
China-New Zealand Belt and Road Joint Laboratory on Biomedicine and Health,
Guangzhou Institutes of Biomedicine and Health,
Chinese Academy of Sciences, Guangzhou 510530, China

Single-cell sequencing has revolutionized biomedicine research in unprecedented scales. However
current single-cell sequencing has been limited by the loss of spatial information. Spatial omics aim to
survey the natural state of cells in native tissues, to identify the location-defined cell types and to
understand how the cells are communicating within their community. The integrative analysis for spatial
transcriptome and single-cells will allow for studying cellular heterogeneity at different scales and for
discovering new layers of molecular connectivity between the genome and its functional output, and
leading to many innovative discoveries. Additionally, the integration of spatial multiomics and time
resolved omics analysis represents a paradigm shift in biomedical research, empowering scientists to
explore cellular heterogeneity and dynamics at unprecedented scales and uncover new insights in our
understanding of tissue organization and function. | will introduce the development of spatial and time
resolved omics technologies, along with their applications in development and injury, showing how
these combined techniques dynamically change our view during critical stages of embryonic
development and advance our understanding of basic life processes.
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CHARACTERIZATION OF SYNOVIAL SARCOMA THROUGH SINGLE-CELL RNA
SEQUENCING

Kopantseva E.E.>*, Ikonnikov A.V.%, FetisovT.l.1*, MenyailoM.E.>?, Khozyainova A.A.>2,
Kirsanov K.1.23, YakubovskayaM.G.1%, Denisov E.V.1?
Research Institute of Molecular and Cellular Medicine, Peoples’ Friendship University of
Russia (RUDN University), 115093 Moscow, Russia
2Cancer Research Institute, Tomsk National Research Medical Center, Russian Academy of
Sciences, 634009 Tomsk, Russia
3N.N. Blokhin National Medical Research Center of Oncology, 115478 Moscow, Russia
*e-mail: y.kopantseva@gmail.com

Synovial sarcoma (SyS) is a rare aggressive mesenchymal soft-tissue tumor that mainly affects
adults under thirty with 800-1000 new cases annually. It is characterized by the presence of the SS18-
SSX fusion oncoprotein with an ability to dysregulate transcription and overall chromatin architecture.
SyS tumor cells display extraordinary plasticity, including the ability to commit to mesenchymal to
epithelial transition and possibly even to gain pluripotent features.

This study explored the unique diversity of SyS tumor and microenvironment cell populations
using single cell transcriptome sequencing. Fresh tumor samples from 12 patients with SyS were fixed
with Chromium Single Cell Fixed RNA Sample Preparation Kit (10x Genomics) and dissociated using
Tumor Dissociation Kit (Miltenyi Biotec). Single cell transcriptome libraries were constructed according
to the Chromium Fixed RNA protocol (10x Genomics) and sequenced on the Genolab M platform
(GeneMind). Sequencing files were analyzed using Cell Ranger 7.1.0, DoubletCollection, Seurat
package, and SCEVAN packages.

The analysis of integrated SyS cell clusters revealed unique aneuploid populations, including
osteoblast and osteoclast-like tumor cells with functional enrichment in skeletal system development
pathways, tumor cells with elevated expression of endothelial and pericyte marker genes (PECAM1,
FLT1, ID3, COL4A1, COL4A2), and aneuploid macrophages. Fibroblast-like tumor cells with a
functional enrichment of pathways associated with extracellular matrix remodeling, as well as
proliferative tumor clusters were also present, which is more commonplace for mesenchymal tumors. It
is interesting whether the tumor cells with osteogenic and endothelial markers, as well as aneuploid
macrophages, are a product of cell fusion or transcriptional reprogramming by the SS18-SSX complex.
The immune microenvironment demonstrated no detectable T cell populations in 5 out of 12 patients
and had mast cell populations only in 2 out of 12 patients. Macrophages were shown to be a highly
heterogeneous group, with some displaying inflammatory, and some displaying protumor markers.

In conclusion, aneuploid cells in SyS contain unique clusters with osteogenic, endothelial, and
macrophage markers. The microenvironment in SyS tumors is lacking in T lymphocytes and contains a
heterogenous population of macrophages. The discovered cell populations will further the understanding
of tumor cell plasticity in SyS and aid in creation of therapeutic solutions for this malignancy.
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BENCHMARKING SPATIAL AND SINGLE-CELL ALGORITHMS FOR MULTI-
OMICS PREDICTION AND INTEGRATION

Kun Qu

School of Basic Medicine, Division of Life Sciences and Medicine, University of Science and
Technology of China, 373 Huangshan Road, Hefei, China, 230027

The development of spatial and single-cell multi-omics approaches have substantially advanced
our understanding of biology, and in parallel, numerous algorithms have been proposed to analyze these
data. However, to date, no studies have systematically compared and evaluated the performance of these
algorithms. Here we present benchmarking of 16 integration methods using 45 paired datasets
(comprising both spatial transcriptomics and sSCRNA-seq data) and 32 simulated datasets. We found that
Tangram, gimVI, and SpaGE outperformed other integration methods for predicting the spatial
distribution of RNA transcripts, whereas Cell2location, SpatiaDWLS, and RCTD are the top-
performing methods for the cell type deconvolution of spots. We also present a benchmark study of
fourteen protein abundance/chromatin accessibility prediction algorithms and eighteen single-cell multi-
omics integration algorithms using 47 single-cell multi-omics datasets. We found that totalVl and
scArches outperformed the other algorithms for predicting protein abundance, and LS_Lab was the top
performing algorithm for the prediction of chromatin accessibility. Seurat, MOJITOO, and scAl emerge
as leading algorithms for vertical integration, whereas totalVl and UINMF excel beyond their
counterparts in both horizontal and mosaic integration scenarios.
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MOLECULAR AND CELLULAR EFFECTS OF LOW-DOSE CHRYSOTILE ASBESTOS
EXPOSURE IN HUMAN LUNG FIBROBLASTS.

Kussainova A., Bulgakova O., Aripova A., Bersimbaev R.*

Institute of Cell Biology and Biotechnology, L.N.Gumilyov Eurasian National Univesity, Astana,
Kazakhstan
e-mail: ribers@mail.ru

According to the International Agency for Research on Cancer (IARC), lung cancer is the leading
cause of cancer-related mortality worldwide. Projections indicate that the number of new cases will exceed
30 million in 2025. Despite the well-documented association between smoking and lung cancer,
approximately 25% of cases occur in non-smoking patients, underscoring the critical role of additional
carcinogenic factors, such as ashestos exposure.

An important role in the etiology of the disease is played by carcinogenic factors of the external
environment, among which asbestos is of particular importance. Despite numerous international bans and
restrictions on the use of asbestos, in a number of countries, including Kazakhstan, chrysotile asbestos is
still widely used in construction and industry, which poses a potential threat to public health.

Long asbestos fibers, which are highly biopersistent, penetrate macrophages, initiating oxidative
stress as a result of frustrated phagocytosis. The inability of macrophages to effectively eliminate such
fibers facilitates their further dissemination into surrounding tissues. Depending on the type of target cells,
asbestos induces various pathological processes: transformation of respiratory epithelial cells is associated
with the development of lung cancer, stimulation of fibroblasts leads to the formation of pulmonary fibrosis,
and the effect on pleural mesothelial cells leads to the development of malignant mesothelioma.

The aim of this study was to investigate the molecular and cellular effects of low-dose chrysotile
asbestos exposure on cultured normal human lung fibroblasts (MRC5).

It was experimentally established that treatment of MRCS5 cells with chrysotile asbestos at
concentrations of 2.5, 5 and 10 pg/cm? leads to a dose-dependent increase in the production of reactive
oxygen species (ROS), which is one of the key mechanisms for the development of oxidative stress. The
maximum level of ROS was observed after 24 hours of exposure at a concentration of 10 pg/cm?. The use
of alkaline comet analysis revealed a dose-dependent increase in single- and double-strand DNA breaks in
MRCS5 cells, which confirms the genotoxic effect of chrysotile asbestos. The highest level of DNA damage
was also observed at a dose of 10 pg/cm? after 24 hours of exposure.

Cytotoxicity analysis using the MTT test revealed that fibroblast viability decreased significantly with
increasing concentration and time of exposure to chrysotile asbestos. After 48 hours at the maximum dose
(10 pg/cm?), the percentage of viable cells decreased to 65.9%.

Assessment of the level of cell free mitochondrial DNA (cf-mtDNA) showed that after 4 hours of
exposure to a concentration of 10 pg/cm?, a statistically significant increase in the number of cf-mtDNA
copies in the extracellular medium was observed. The greatest accumulation of cf-mtDNA was noted after
48 hours, confirming the enhancement of apoptotic processes and cell death.

In addition, we studied the expression profile of microRNAs (miR-19b-3p, miR-125b-5p, miR-
181b-5p, miR-376b-3p, MmiR-1202 and miR-1228) associated with fibrosis and malignant transformation.
It was revealed that the expression of these microRNAS changes in response to ashestos exposure depending
on the dose and duration of exposure. In particular, significant changes in the expression levels of miR-
181b-5p and miR-1202 were detected after 4 and 24 hours of exposure, respectively. The remaining
microRNAs showed changes after 48 hours of incubation with asbestos, indicating complex regulation of
cellular processes associated with carcinogenesis and inflammation.

Thus, the obtained results allow us to conclude that even low concentrations of chrysotile asbestos,
comparable to the level of household or industrial exposure, are capable of causing significant molecular
and cellular disturbances.
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MOLECULAR MECHANISMS OF SINGLE AND COLLECTIVE CELL MIGRATION
Novikov N.M., Fokin A.l., Gautreau A.M.
Laboratory of Structural Biology of the Cell, Institut Polytechnique de Paris, France

The Racl-WAVE-Arp2/3 pathway pushes the plasma membrane forward by polymerizing
branched actin at the front of migrating cells and thereby powers adhesive membrane protrusions, called
lamellipodia. In collectively migrating epithelial cells, lamellipodia are cryptic, because they allow
follower cells to crawl beneath leader cells that are ahead of them, while maintaining cell junctions. We
show here that the mechanisms for single and collective cell migration are quite different despite the
similarity of branched actin powered lamellipodia. Using knock-down (KD) and knock-out (KO), we
combined the inactivation of three negative regulators of cortical branched actin identified in our group.
We found that these triple depleted cells display a “super-migrator” phenotype at the single cell level,
but do not exhibit enhanced collective migration. We also identified a fourth inhibitory gene of cell
migration, NHSL3, which induce enhanced single and collective cell migration upon gene KD or KO.
However, in mammary epithelial cells, NHSL3 is expressed as four distinct isoforms. By rescuing the
KO cell line, we were able to show that different isoforms rescue single and collective cell migration
indicating a division of labor between isoforms. By performing proteomics with each isoform followed
by AlphaFold2-mediated identification of direct partners, we were able to identify isoform-specific
partners that are responsible for either single cell or collective cell migration. These two recent studies
highlight the distinct mechanisms of single and collective cell migration.
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SINGLE CELL MULTI-OMICS DATA ANALYSIS REVEALS THE STRUCTURE OF
TUMORIGENESIS IN MEDULLOBLASTOMA BRAIN TUMORS

Okonechnikov K.*2, Joshi P. 12, Korber V. 2, Rademacher A. 2, Bortolomeazzi M. ?,
Mallm J. 2, Valliant J.12, da Silva P. B. G. 2, Korshunov A.>?, Rippe K2., Westermann F2.,
Thongjuea S.12, Hofer T. 2, Kutscher L. M2, PfisterS. M.1?2

'Hopp Children’s Cancer Center Heidelberg (KiTZ), Heidelberg, Germany
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Despite recent advancements in the classification of pediatric neurooncology, medulloblastoma
remains one of the most dangerous cancer types that lack an understanding of tumor composition at
molecular level. Importantly, the single cell structure of this tumor type remains largely unexplored. To
solve this task we, we applied single cell RNA-, ATAC- and DNA-seq techniques combined with
multiplexed in situ hybridization-based spatial method to generate single-cell profiles for a subset of
medulloblastoma group 3/4 cases with known somatic aberrations including MYC/MYCN amplification
and SNCAIP/PRDM6 duplication. By utilizing high throughout single-cell multiomic data to annotate
the inter-tumor cell types and projecting these annotations onto the spatial transcriptomic profiles across
all samples, we characterized the compositional heterogeneity of these tumors. Based on single-cell copy
number variance profiles obtained from single-nuclei RNA, DNA and ATAC data, we reconstructed the
phylogeny of driving somatic changes, revealing the formation of subclones within the determined
spatial  MYC/MYCN/PRDM6 compartments. For the first time, we observed spatial
compartmentalization of oncogenic somatic events within medulloblastoma cases with the presence of
specific known oncogenes. Furthermore, our analysis demonstrated that in relapses, the oncogene MYC
amplification subclone becomes dominant within the tumor, thus playing a critical role in therapy
resistance upon disease progression. These findings underscore the importance of single-cell
technologies in the reconstruction and diagnosis of complex brain tumors.
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SPATIAL TRANSCRIPTOME PROFILING OF THE TUMOR
MICROENVIRONMENT IN EARLY-ONSET TONGUE CANCER
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2 Laboratory of Single Cell Biology, Research Institute of Molecular and Cellular Medicine,
Peoples’ Friendship University of Russia (RUDN University), Moscow, Russia

Tongue squamous cell carcinoma (TSCC) is characterized by aggressive local invasion and
metastasis. The incidence of TSCC among individuals under 45 years of age is growing every year.
However, the mechanisms of early-onset TSCC are poorly understood. The present findings suggest that
TSCC may have a lower mutational burden and can be less immunogenic than TSCC in older adults. In
other words, TSCC in young adults probably has a specific immune landscape that can be involved both
in the origin and progression of this cancer. In this study, we used spatial transcriptomics to decipher the
tumor microenvironment in young TSCC patients.

Formalin-fixed paraffin-embedded tumor samples from four HPV-negative TSCC patients over
45 years old (N=4) and under 45 years old (N=14) were profiled using the 10x Genomics Visium Spatial
Gene Expression platform. Seraut package was used for cluster identification and differential gene
expression characterization.

Computational clustering of the whole transcriptome data identified 13 spatial cell clusters that
aligned well with pathologist annotations. Six cell clusters were identified to be related to gene signatures
of tumor cells. Single clusters of tumor-associated fibroblasts, tumor stroma, normal epithelium, muscle,
and salivary glands were also observed. In addition, two clusters of immune cells were identified. One
of them were represented by myeloid cell signatures, and other coincided with the signatures of tumor-
infiltrating lymphocytes. In the tumor core, there is an increased expression of genes associated with
tumor supporting macrophages (SERPINB2, LYZ, CD163, log2FC>0.54, p.adj<0.0001) and TREM2+
macrophages (TREM2, C1QA, C1QB, C1QC, log2FC>0.84, p.adj<0.0001), as well as myeloid derived
suppressor cells (S100A8, S100A9, CD84, PTPRC, log2FC>0.5, p.adj<0.0001). Young adults patients
were also characterized by increased expression of exhausted T-killer cell markers such as IDO1 and
TIGIT (log2FC>0.69, p.adj<0.0001).

Tumor-associated macrophages and myeloid suppressor cells, along with exhausted T-killer cells,
contribute to immunosuppression in the tumor microenvironment of early-onset TSCC.

This work was supported by the Russian Science Foundation (No. 22—-15-00308).
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SPATIAL TRANSCRIPTOMICS REVEALED A NEW ADPKD SPECIFIC GENES
Salybekov A.A.

Qazaq Institute of Innovative Medicine, Regenerative Medicine Division, Cell and Gene Therapy
Department, Astana 010000, Kazakhstan

Autosomal dominant polycystic kidney disease (ADPKD) represents the most prevalent genetic
cause of end-stage renal disease, characterized by the progressive enlargement of renal cysts. To
elucidate the cellular composition and underlying pathomechanisms driving ADPKD progression, we
conducted spatial transcriptomic analyses on human ADPKD kidney samples. Our findings revealed
significant infiltration of circulating immune B cell subsets into regions surrounding both small and large
cysts, accompanied by inflammatory monocytes and macrophages, particularly M1 macrophages. Cell-
to-cell interaction analysis using CellChat demonstrated robust interactions between fibroblasts and
leukocytes, including B cells, monocytes, and macrophages. Further cell annotation identified five
previously uncharacterized cell clusters located at the borders of small and large cysts. Among these, the
largest unidentified cell cluster exhibited highly expressed specific genes, including KRT17, TACSTD?2,
and MYH14. Notably, these genes were predominantly expressed in cells forming trabeculae or septa
within cysts. Gene ontology (GO) biological process analysis revealed enrichment in processes such as
regulation of cell migration (P < 2.124 x 107'*) and regulation of cell population proliferation (P

< 3.403 x 107'%) within these clusters. Pathway analysis further highlighted the involvement of
TNFa signaling via NFxB, epithelial-mesenchymal transition, and apoptosis as the primary drivers of
disease progression. Additionally, SFN gene was implicated in renal fibrosis by interacting with MYH9,
thereby promoting chronic kidney disease.

In summary, our research identifies novel driver genes that regulate cyst cell growth and their
transformation into fibrotic tissue through inflammatory and apoptotic pathways, providing new insights
into ADPKD pathogenesis.
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SPATIALLY-RESOLVED IMMUNE AND TUMOR CELL DYNAMICS IN
GLIOBLASTOMA IDENTIFY NICHE-DEPENDENT THERAPEUTIC TARGETS

Sankowski R.
Institute of Neuropathology, Medical Faculty of the University of Freiburg, Freiburg, Germany

Glioblastoma are malignant brain tumors with a median survival of less than a year in the general
population. The cellular composition of these tumors is highly heterogeneous, negatively impacting the
efficacy of targeted therapies. Additionally, the glioblastoma immune microenvironment is highly
immunosuppressive, rendering immunotherapies ineffective.

Glioblastomas have two main modes of spread: i) through the brain tissue by integrating into
neuronal networks and ii) through the brain border regions by co-opting blood vessels. Recent research
has focused on the interaction between glioblastoma cells and neuronal networks, but the mechanisms
underlying the spread through brain border regions have not been comprehensively studied. To address
this gap, we conducted single-nucleus RNA sequencing and spatial transcriptomics on glioblastoma
samples, analyzing brain border region and brain tissue-associated tumor niches.

Our analyses revealed distinct transcriptional signatures between tumor cells from the border
regions and those from the brain tissue. Tumor core-associated cells showed transcriptional programs
related to hypoxia and collagen expression, while border region-associated ones displayed programs
related to axonal guidance, synaptic function, and extracellular matrix expression. Cell-cell interaction
analysis identified interaction between tumor cells and the resident cell types of the perivascular space,
including fibroblasts, as well as innate and adaptive immune cells.

We wondered if these tumor-immune interactions can be targeted with immunotherapies. Using
the experimental GI261 glioma model, we could show that border region associated tumors were
responsive to immune checkpoint inhibition with anti-PD-L1 antibodies. This response was attenuated
in the tumor core. Notably, the identified hallmarks of immunotherapy response were consistent with
published human datasets.

Our study utilized multimodal analyses of glioblastoma niches. We identified distinct
transcriptomic states between the analyzed regions. These differences translate into a selective
vulnerability of border region-associated glioblastoma to immunotherapy. In summary, our findings
demonstrate the impact of brain tissue on the glioblastoma microenvironment with implications for
future glioblastoma therapies.
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HUMAN EMBRYOID BODIES AS A MODEL SYSTEM OF EARLY
EMBRYOGENESIS

Skryabin N.A., Zhigalina D.I.}, Khozyainova A.A.2, Gosudarkina S.N., Denisov E.V.?

IResearch Institute of Medical Genetics, Tomsk National Research Medical Center, Tomsk,
Russia
2Cancer Research Institute, Tomsk National Research Medical Center, Tomsk, Russia

Introduction: Much is known about the development of mammalian embryos before implantation
into the uterus. Their self-organization into blastocysts can be observed outside the body (ex vivo).
Understanding the processes that lead to tissue and organ formation is a fundamental issue in
developmental biology. Although understanding morphogenesis is crucial for human embryonic
development, the mechanisms behind it are not fully understood. The transition from gastrulation to
organogenesis is characterized by an increase in cell types. This stage can lead to developmental defects,
such as miscarriages and congenital abnormalities. Because this process occurs after the embryo
implants into the uterus in mammals, it is difficult to study and manipulate. Therefore, the sequence of
events from pre-gastrulation to organogenesis needs further investigation.

Research into the developmental processes of vertebrate organisms mainly relies on the use of
animal models. The data obtained from these models are often used to understand the transcriptional
control of human embryos. However, due to significant differences in morphology, molecular
characteristics, and development time scales between humans and animals, a full understanding of
human embryonic development can only be achieved by studying human embryos directly. To overcome
this challenge, researchers are exploring the development of models that simulate human embryogenesis.
Stem cell-based models are a promising approach as these pluripotent cells can differentiate into
different cell types and organize into structures with specific morphologies and coordinate axes similar
to those found in human embryos.

Materials and Methods: The embryoid bodies (EB) were derived from induced pluripotent stem
cells (iPSCs) which were generated from a healthy individual without any genetic abnormalities. On the
18th day of spontaneous differentiation, individual cells were analyzed using 10x Genomics SCRNA-seq
(Chromium Single Cell 3’ solution). In addition, ScRNA-seq data from two early human embryo samples
obtained from public sources were also examined.

Results: The analysis of the RNA of individual embryo cells on the 18th day of spontaneous
differentiation has confirmed the presence of cells derived from three germ layers, indicating the
potential for the formation of all major types of human embryo tissues. A combination of single-cell
RNA sequencing data from embryos and embryonic cells has been utilized to demonstrate that all cells
from EBs cluster together with specific embryonic cell types. The presence of clusters containing cells
from the neural ectoderm and its derived tissues is more prevalent in EBs compared to embryos, a
phenomenon that may be attributed to the increased propensity of iPSCs to differentiate into neuronal
cells. Furthermore, the identification of other tissue and germ layer types within EBs has been reported.
Nevertheless, the characterization and identification of clusters, as well as the determination of their
origin, pose a considerable challenge. This is primarily due to the extensive variety of cell types and
subtypes present in EBs and embryonic samples. Moreover, classification difficulties emerge from the
lack of available reference expression profiles at this stage of development.

Conclusion: EBs can become a useful and accessible tool for the study of early human post-
implantation development. A more profound comprehension of this critical stage of embryogenesis
would facilitate learning about the changes in genes responsible for tissue and organ formation.
However, further research is necessary to thoroughly study the stages of stem and progenitor cell
differentiation, as well as the underlying mechanisms.

This study was supported by a grant of Tomsk NRMC.
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SINGLE CELL ANALYSIS METHODS IN THE STUDY OF STEM CELLS
REGULATORY MECHANISMS

Tyurin-Kuzmin P., Chechekhin V., Kulebyakin K.

Department of Biochemistry and Regenerative Biomedicine, Faculty of Medicine, Medical
Research and Educational Institute, Lomonosov Moscow State University, Moscow, Russia

Multipotent mesenchymal stromal cells (MSCs) are postnatal stem cells present in most tissues of
the human body. Being a key component of the tissue stroma, these cells maintain the constancy of the
local microenvironment for tissue-specific cells, exert control over functions of resident cells via
paracrine signaling, direct angiogenesis and neurogenesis and perform immunomodulatory functions.
MSC dysfunction leads to serious chronic disorders such as osteoporosis, obesity, metabolic syndrome,
or diabetes mellitus. In addition to regulatory functions, MSCs possess multipotency, i.e. they are able
to differentiate into various types of cells. The key lineages of MSC differentiation are adipose,
osteogenic, and chondrogenic. Given their capacity for differentiation and regulatory properties, MSCs
are highly anticipated for use in regenerative medicine. One of the promising areas of MSC application
is bone tissue regeneration, which has seen a significant rise of related biomedical products in recent
years. Several companies are already providing MSC-based solutions for bone reconstruction. However,
most of the presented products are based not on the tissue-specific resident MSCs, but on adipose
stromal-vascular fraction (SVF) — a relatively abundant and low-invasive source of MSCs.

On the one hand, there are plenty of works showing that MSCs from different sources have similar
growth rates and share the same surface markers. On the other hand, many works show that
differentiation potential and functional activity can vary significantly between MSCs of different
origins). This conundrum makes the issue of varying differentiation properties of MSCs isolated from
different tissues and the causes underlying these variations extremely relevant. In this work, we
compared MSCs isolated from adipose tissue and periosteum of the same donor by their ability to
undergo adipogenic and osteogenic differentiation. Predictably, the periosteum MSCs demonstrated an
increased osteogenic potential, while adipose tissue MSCs differentiated better in the adipogenic
direction. To clarify the mechanisms of the detected differences, we performed a single-cell RNAseq
analysis of these cells. Clusterization of integrated ScRNAseq datasets showed that MCS cultures of both
origins were similar in presented cell types. Moreover, expression levels of the key differentiation
regulators were also similar between cells of both origins. However, analysis of regulons showed
specifically increased activity of an array of pro-adipogenic transcription factors (TFs) in Adipose MSC,
and increased activity of pro-osteogenic TFs in Periosteum MSC. This finding raises the veil from the
molecular causes underlying variations in functional activity and differentiation potential between MSC
of different origins.

When encountering external factors, the activity of the TF spectrum is much easier and faster to
reverse or redirect rather than the alteration of gene expression. Taking it a step further, we may suggest
that MSCs are at the low starting point for entering differentiation in the direction corresponding to the
host tissue of these cells. Active transcriptional inhibitors prevent spontaneous differentiation of MSCs
until differentiation stimulus is received. At the same time, these cells are not committed; they retain a
high degree of plasticity due to changes in TF activity rather than gene expression. Thus, MSCs from
different locations demonstrate belonging to the host tissue not in changes in the expression level of key
characteristic genes, but in the activity of transcriptional regulatory factors.

This work was supported by the Russian Science Foundation grant #19-75-30007
(https://rscf.ru/project/19-75-30007/).
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OPPORTUNITIES OF SPATIAL TRANSCRIPTOMICS FOR THE STUDY OF
PEDIATRIC ALCL
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!Dmitry Rogachev National Medical Research Center of Pediatric Hematology, Oncology and
Immunology of Ministry of Healthcare of the Russian Federation, Moscow, Russia
2L aboratory of Single Cell Biology, Research Institute of Molecular and Cellular Medicine,
RUDN University, Moscow, Russia
3Lomonosov Moscow State University, Moscow, Russia
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University, Tomsk, Russia.
>Cancer Research Institute, Tomsk National Research Medical Center, Russian Academy of
Sciences, Tomsk, Russia.
®Laboratory of Genetic Technologies, Siberian State Medical University, Tomsk, Russia.

Introduction: Pediatric ALK+ anaplastic large cell lymphoma (ALK+ ALCL) is an aggressive yet
treatable T-cell neoplasm. Despite relatively favorable outcomes with chemotherapy and targeted agents,
some patients remain refractory or experience relapse. This highlights the need to study the tumor’s
biological heterogeneity and its immune microenvironment. Advanced techniques like spatial
transcriptomics offer novel insights into these factors, enabling the identification of potential therapeutic
targets.

Purpose: To investigate the transcriptional profile, tumor microenvironment, and cellular
composition of ALK+ ALCL in children using spatial transcriptomics technology.

Materials and Methods: Spatial transcriptomics was performed on biopsy material from 4 pediatric
ALK+ ALCL cases diagnosed at the Dmitry Rogachev National Research Center. Tumor samples from
lymph nodes were analyzed using Visium 10x technology (USA), and sequencing was conducted on the
NextSeq500/550 platform (lllumina, USA). Data from 2 samples were processed using Seurat,
Cell2location, and STdeconvolve software in R and Python.

Results: Spatial transcriptomics revealed distinct clusters correlating with morphology and gene
expression patterns. Tumor-associated regions showed significant heterogeneity, including zones of
neoangiogenesis and areas enriched with stromal components. Immune microenvironment analysis
identified T cells expressing the TIM3 receptor—a marker of dysfunctional T-cell subsets. Additionally,
a large number of cancer-associated fibroblasts (CAFs) were observed. Ligand-receptor analysis
revealed interactions involving collagens and integrins, suggesting a role in tumor progression.
Macrophage analysis demonstrated a predominance of M2-polarized macrophages, with fewer M1-
polarized macrophages detected. Importantly, tumor cells and TIM3+ T cells were colocalized,
reinforcing the potential of targeting TIM3 for immunotherapy.

Conclusions: Our findings demonstrate that pediatric ALK+ ALCL exhibits significant tumor and
immune microenvironment heterogeneity. The identification of TIM3+ T cells as a major dysfunctional
subset, their colocalization with tumor cells, and the predominance of M2 macrophages highlight TIM3
as a promising target for immunotherapy. These results pave the way for novel therapeutic approaches
in pediatric ALK+ ALCL.
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