


f, ocroeepHocrt rr Ho Brr3 H a pe3yirbraroB Arrccepra rI urr
Pa6ora BbrrroJrHeHa Ha BbrcoKoM MeroAr4qecKoM ypoBHe,

MrrpoBbrM r4ccneAoBa*Lrfll.r,. Konrnlexc MeroAoB BKJrroq€ur

rrorrKl4 vr upo$anr 3Kcrrpeccr4r4 reHoB B KJrerKax 3Toro opraHa B ycnoBr4{x

Qrz:uororzqecroff HopMbr u rrpv anKaJro3e y Mbrrrrr4, npeAcraBJrfl,ercfl. naxuoff u
aKTyanbHofi Ar.q Srasraonorralr noqeK, KJieror{Hofi u uoreKyJrrpHofi 6uotoruu.

COOTBETCTBVIOIIICM

rropQonorr4rreeKr4e

MeroAbI (oKpa[rzBaHlre cpe3oB feMaroKcr{JruHoM 14 3o3r4HoM, QryopecqeHTHoe
HMMyHOfT4CTOXHMT4TIeCKOe OKpaIXi4BAHVre MapKepOB BCTaBOT{HbrX KJrerOK

co6npareJlbHblx rpySox ror{Kl4, AereKrlr{rr rvrar<po$aron nourz), MeroAbr

BbIcoKorrpoI{3Boll4TeJrbuoro PHK-cexBeHHpoBaHHr roraJrruofi napeHXr4Mbr rrorrKr4,

OT-IUP B peaJrbHoM BpeMe uu, SvtouH$opnraruqecxufi anaJrvr3 ) aHHorr4po BaH:r,e

reHoB c noMorl{bro HHcrpyMeHTa Gene Onthology. ,{ononHuTeJrbHo r4crroJrb3oBaH

TT,TCTOA BbIACJICHI4,f, 3I4fOT H3 MbIIXH I,I OUEHKA PA3B:ZlT]1^fl, EUSPZOUOB HA ATAAW

Apo6lenrax Ao 6nacroqucrur. BrrSpan ropperrurrfi Auzafis, r4acneAoBaHrrfl,
BbIpoBHeH reHerl4r{ecrcufi, So" xrlBorHbix 3a crrer HcIIoJIb3oBaHufl ur,iurefi-
nrrrrepMefircoe. llpone4eua rpaMorHa.s crarvervnrecKafl oSpaSorr<a AaHHbrx.
flepeuuuble AaHHbie PHK-ceKBeHI{poBaH:zfr AenoHr4poBaHbr n Enponeitcxuit apxirB
HyKneorl4aoe (J\lb GSE200638), uro rroBbrrrraer ilpo3par{Hocrb HccrreAoBaHus. Bce
BbllrreneperlI4clteHHoe o6ecne.{unaer AocroBepHocrb nonyr{eHHbrx B pa6ore
pe3ynbrar.oB.

B 4racceprarlr4oHHofi pa6ore BrrepBbre 6rrr ycraHoBJreH pr4 Bax{Hux $axron,
cBl4AerenbcrByroul4x o roM, rITo IRR KaK ceHcop pH sBr-sercr BaxHbrM
MOJIeKyn.flpHbIM yr{acTHI4KOM KaK Ar,rCTeMbr pefyurlr4r4 KT4CJTOTHO-qenor{HO|O

Sa:nanca ilpv yqacri4r4 rroqeK, TaK 14 KrerorrHoro uera6oJrr43Ma.
Bnepnrie S:';rrra AeranbHo npoaHanr43upoBaHa Syurcqr,roHaJrbHa.lt naop$onorrtfl vr

TpaHcKpHrIToM rtorleK B HopMe vr npv I4HaKTr{BarIHr4 reHa insrr y uuurefi C57Bll6
KaK B oSrrqsrrx ycJroBrrf,x, TaK kr npr4 aJrKaJro3e. llora:auo, r{To Antr HoKayrHbrx
xTIBoTHbIX B pa3nI4r{HbIX yCnOBI4-f,X, BKJIrOqar MOAenUpOBaHr4e aJIKaJIO3a,

xapaKTepHa Tvrrrurl'Hat HopMaIIbHafl Mr4KpocKorr{rrecKa_s cTpyKTypa KopKoBofo z
MO3IOBOfO BeqeCTBa IIOTIeK, a TaKlKe [peAOTaBJIeHHOCTI B frOqKaX nonylrXt\Uit
CDB6+ v CD206+nraxpo$aron, o- pr p- BcraBor{Hbrx KJreroK codrzpareJrbubrx
rpy6 or<. B nepnr're rIoKa3aHbI cyqecrBeHHbre p e3 rrvvprfl B TpaH cKpr4rrroMax nauurefi

AHKoro rvrra H HoKayroB IIo reHy insrr: Bbrf,BJreHa arTr4BarJvrfl reHoB,
KoApIpyrcu{ux pu6ocouaJlbHbie 6erxu w 5erxu, o6ecneqiaBaroqrre [poqeccbr
oKuaJILIreJIbHofo SocSopuJIr{poBaHHr (NADH-y6uxulroH-peAyKra3a, rlr4roxpoM-
c-oKcl,rAa3a 681, cy6re4ranuqa G3 nporoHHofi AT@a:rr vr ap.), u cHuxeHne
sKcrlpeccul{ reHoB, KoAnpylorqux 6enr<ra naenrSpaHHbrx rpaHcnoprepoB (neu4pun,
TpaHc[oprep vrouoxap6oKcnJlara 1, uarpvfir-rlrorcosurrff KorpaHcnoprep 2
(SGLT2) I4 Ap.). I,lurepeceH BblllBrrenuufi Sar<r, r{ro y uuurefi Ar{Koro runa
ulenorlHa-f, Harpy3Ka (uorpe6neHr4e 6urapSoriara Harpraa) npr4BoAr4na K

I43MeHeHI4.f,M aKTI4BHOCTIT rpaHCnOpTepOB CXOAHbTM C TaKOBbIMTI, BbIf,BJIeHHbIMI{
rIpI4 HHaKTLrBarJvru reHa insrr. Bnepnrre BbrrBJreHo, rrro ttpu unaKTkrBar\uu reFra

insrr ilpol4cxoAl4T cHI4)KeHr4e 3Kcrrpeaauv reHa AoMarxHero xosqficrva gapdh, rrro



rroATBepxAeHo, KaK MeroAoM nUP B peanbHoM BpeMeHr4, TaK v Ha SerxosoN,{

ypoBHe B KJIerKax pa3nr4qHbrx opraHon (nouxu, rrerreHb, roronuofr naorr).
lloryveur,r [pr4opuTerHbre AaHHbre o naxsofi poJrr4 reHa insrr B paFIIreM

onaSpuoHarbHoM rrepr4one: HHaKTuBaqr4fl perle[Topa IRR rvroxer npI4BoAI4Tb K

ocraHoBKe Lr aaauMerprzLrHoir,ry apo6neHr4ro Mbrrrrr4Hbrx enrSpuoHoB rr 3aAepxKe
pa3BIjTr4fl..

Creneur o6ocuoeaHHocrlr HayqHrrx uoroxeHIafi, BttBoAoB H

peKo MeH4a q u fi , cQop nry"rr u po Ba H H blx B Arrccepra qrrn

.{racceprarlxoHHax paSora r4Meer rpaAr4uuoHHyro crpyKTypy, rI3JIoxeHa Ha

I24 wpauuqax reKcra 14 BKirroqaer 30 pr4cyHKoB u 9 raSrw1 crurcoK nl4reparypbl
coAepxrrr rauQopnraqurc o 211 zcro.IHuKax.

Pa6ora or{eHb xoporuo 14 Jrorr4rrHo crpyKTypr4poBaHa, HarrvreaHa fpaMorHbrM
aKaAeMu.recKr{M -{3brKoM. Pe:yrr,raru uccJreAoBanprfl orracaHbr uo4podHo,
Mareplran xoporuo r4nnrocrpr4poBaH. Bce norolKer{r4fl, BbrHocr{Mbre Ha 3arJJury, vj

cSoprraynupoBaHHbre B Ar4cceprarlr4rr BbrBoAbr r4Meror 3Kcnepr4MeHTaJrbHoe

o6ocgonaHr4e, rlerKo coorBercrByror rIocraBJIeHFIbIM 3aAaqaM. BrLqBreuHbIe I-Ia

MoJreKynrpHo-reHerur{ecKoM ypoBHe oco6eHHocrra MeraSorrasN4a y N,mrurefi c

trnaKTnBaunefi peqenropa IRR noATBepxAeHbr HccJIeAoBaHWrMvr

nrop$o$yHKur4oH€LnbHbrx oco6esuocrefi n 3KcnepHMeHTax in vivo, B roM r{r4cre

rrpr4 MoAenr4poBaHrrr4 fiaroJro rr4rrecKoro oocrofl Hzn (anr<ano: ).

IleuHocrb Arq HayKrr rr [paKTuKrr pe3yJrbraroB pa6orsr
flonyueHHbre B r4ccneAoBawr4vr AaHHbre pacruHpflror Syu4aMeHTaJrbHbre 3HaHlrq

o ponr4 perlenropa IRR 
^nfl 

eu6praouaJrbHoro pa3Bvrrtrfl, o BrrvrflHLru ero
vrHaKTnBar\r4v Ha uop$onoruro [orrex, e oco6euHocrr4 Ha lolynqrluro [oqeqHbrx
nnaxpoSaroB rr BcraBor{Frbrx KJieror< HeSpoHa, llonyueHHbre AaHHbre rro PHK-
aeKBeHr4poBaHuro napeHxr{Mbr rror{eK o [oBbrrrreHr4r4 3Kcrrpeccurr reHoB nyrefr
3Hepferr.rqecKoro oSueua npr4 rrHaKTVBarJvrv reHa insrr rroKa3brBaror nepcneKTrrBbr

r{ccneAoBale^uit 3Trrx MoneKynf,pHbrx Mexaurr3MoB rrpu MoAenI4poBaHvrH

naronof r4q ecKHX cocro.sHrafi .

llparruuecxaa 3Harll4Mocrb pa6orur 3aKJrroqaercr B 4eramuofi
xapaKrepr4crr{Ke HoKayrHbrx rro reHy insrr urrurefi C57Bll6, rrro Aenaer
Bo3MoxHbIM I,IX IrcIIoJIb3oBaHHe Anr 4aruHefiurux $yn4anreHTaJrbHbrx vr

AoKrI,IHurIecKI4x r{ccneAoBauui1 B rracrHoervr Anf, u3y-ueHvrfl oSiraeua KrrcJtor LI

ocHoBaHrrff a opraHax u Suororlr.reaKr,rx xuAKocr{x, a raK)Ke uera6oruqecKoro
aJrKaJro3a r4 arlrurAo3a. llonyveHHbre n paSore IaHHbre o cHr4)KeHuofi srcnpeacvkr
reHa.qoMaruHero xossficrna gapdh (nogrnepxAeHo r,r Ha ypoBue uPHK, z 6ema n

KJrerKax pa3nr4r{Hbrx opraHoB HoKayrHbrx xneorur,rx) r4Meer BaxHyro
[paKTur{ecKyro Mero.4vqecKyro r]eHHocrb, TaK KaK Blrvrfl.er Ha nrr6op
pe$epeucHoro reHa npu au.alrv3e SKcnpeccrrr4 reHoB B 4am,Hefiuux
I4 ccJreaoB a:g.:,z.flx ua erofr Mo.rleJir{.



[o4reep]I(AeH It e ony6.n u rcoBa H rrfl ocHoBH brx pe3yJr braroB A u ccepra rI u r,r B
uayuuofi rreqarr4

flo vrarepl{aJlaM Al4ccepraurrr4 cAen auo 12 ny6nraxaquir, n roM r{rrcJr e 6 crar.eit
B peIIeH3HpyeMbIX )KypHanax, r4HleKcnpyeMbrx n 6asax uurrrpoBaHur (PLIHIJ,
Scopus, WoS) v peKoMeHAoBaHHbIX BAK. Pe:ymraru ucalieAoBaHr4fl 6rtrtu

CoorsercrBr{e
AnccepTarlnn

Co4epNauue

[peAcraBJreHbr Ha 6 uexAyHapoAHbrx rr poccrzftcr<ux rouSepeHrlr4f,x.

coAep?KaHr{fl anropeSepara ocHoBHbrM rroJro?KeHrrflM

anropeQepara rroJrHocrbro coorBercrByer coAepxaHxro u
ocHoBHbrM noJro)KeHprflM [uacepTarlHr4.

3ameqaurdfl rro pa6ore
fiaccepraquoHHafl pa6ora xoporrro o$opvrneHa, Ho rupvr$r B noArrr4c-rx ro

oc-aM z B nereHAax HeKoropblx pr4ayHKoB B ArrcceprarJuv v B anrope$epare
I4MeIor or{eHb MaJieHbKHfi pasuep, r{To 3arpyAHfler HX Bocilpr4-f,Trae. B pa3Aene
o6cyx4eurle aBTop He or{eHb no4poSuo aHailvr3Lrpyer cBor4 AaHHbre, 3To r{&crr:

paSorr,r oKa3aJraab Hapr6olee raKorih.{Hofi .

B pa6ore [onyr{eHbl BaxtHble $ra:uoriorr4r{ecKr{e AaHHF,re o Hapyuer{r4v
TonepaHTHocrl4 K rJlroKo3e y Mblllrefi-uoxayroB rro reHy insrr, Ho oHH norreMy-To
He HaIXJII4 OTpa)KeHI4.g B BbTBOAaX I4CCnenOBaHI4t I{ B IIOJIO)KeHZ'X BbIHOCI4MbTX Ha
3aur4ry.

YxasauHr,re 3aMer{aHwfl He Hoctr rrpr4Hlll4nr4aJlbHoro xapaKTepa vr He cHrr}Karor
HayqHyro 3 Haqr4M ocTb ArrccepTarlr4oHHo fo r4ccJrel oBaHl.dfl .

Boupocsr AncKyccrcoHHofo xapaKTepa
B pa6ore An{ MoAeJII{poBaHz.s ueraSoJrrrqecKoro aliKaJro3a y uuurefi 6un

I4crIoJIb3oBaH noAXoA c 4o6aueur4eM B rrr4TbeByro eo,qy 280 vrM lurcapSouara
Harprtfl B TerreHl4e 7 l.ueit I4snecrHo Jrrr no AaHHbrM nr4Teparypbr ulH Baruuu
AaHHbIM, MeH.qercf, lrw rfa $oue raxofi IllenorrHofi uarpy:r<v norpe6JreHr4e MbrrrraMr{
nI4IrII4 Ia eo4rt? Kourpoll{poBancf, ru o6reu Bunzroff BoAbr 3a cyrKr4 x{r4BorHbrMr4
B 3Kcnepl4ueure? LI ua1mo4anvab nvr pasnvquq Me)KIy MbrruaMu Ar{Koro rprna Lr

MbIIuaMI4-HoKayraMI4 no feHy insrr B crerreHr4 BbrpaxeHHocrr4 rueraSolzqecKoro
artKa.ltosa?

3arcrro.reHue

fuccepral{HoHHoe i{ccneAoBanr4e faHrlosofi Eleur,r Alexcau4poBHbr rBr.flercq
saxoHqeHuofi HayrlHo-KnalnSnxaqzoHuofi pa6orofi, B roropoft coAep)KnTc-s
HoBoe pe[reHl4e uayunofr 3atra'tu naop$onoru.{ecKofi vr MoneKynrpHo-
Snororu'{ecxofi xapaKTepvertrKLr rtoqeK urrrueff a r4HaKTuBVpoBaHHbrM reHoM
pellenropHoft rupo3I4HKHHa3rr IRR B ycnoBnxx Sra:uonorr{qecKofi uopurr 14 rrpkr
anKaJi03e, Iavterouqefi 6onruroe 3HarreHr4e [nfl IIoHr4MaHI,Ir MoneKynqpHF,rx
MexaHI43MOB, neXaUIUX B OCHOBe peryUI{I4II nOrIKaMr4 KHCnOTHO-IqenOqHOfO
paBHoBecu-s. Pa6ora coorBercrByer rpe6onauwflv^) npeAtrBn.rreMbiM K
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