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o$ra qraan uH oro on noHe HTa fl c 6tl Ha,[rvr rarp nn H u ronaeeu.{a

H a Au ccepra quoH Hyro pa6ory,[epn6 ra Ha. Anerca HApa Cep reea nva

(POIlb SEflKOB RPFI 14 ESF1 B flPOLIECCil HfE flPE-pPHK L{EJIOBEKA>,

npeAcraBneHHyro Ha coucKaHhe yqeHofi crenenn KaHAuAara 6uonornqecKhx HayK no

cneqnanbHocn4 1.5.3 - MonerynnpHae 6uonorus

,[r,rccepraqhoHHar pa6ora A.C. .Qepn6nua nocBf,u]eHa uccflegoBaHup poflt4

6enroe RPFI u ESF1 npoqeccnHre npe-pn6ocorraanunofi PHK LrenoBeKa.

Amyan uxocrb Axccepraqx oHHoro lrccne4oBaH ng

EuoreHes pn6ocou, oyKapuor B qacrHocrh - qpe3BurqafiHo cnoxHuril npoqecc

$opnrapoBaflAf, 3peflbrx (ronanerenrHbrx K rpaHcnf,r-ll44) pr46ocoManbHbrx qacruq, B

roropurfi BoBfleqeHH corHr4 denroe n HeKo.qnpyroqrax-PHK. On npeAcraBnser co6ofi

coBoKynHocTb KoopAl4H14poBaHHbrx Bo BpeMeHn v npocTpaHcTBe npoqeccoB

TpaHcKpilnqnta pPHK, ed uo,qu$uraqun n npoqeccilHra, npno6pereuun

neo6xo4ruofi rperuqnoil crpyKrypbr, npr4coeAhHeHufl ptr6ocouarbHbrx 6enroa n

TpaHcnopra pu6oconauurx qacrr4q B quronna3My. l4ccne4oeaHue MexaHr43MoB

c6oprn pu6ocorrr BbrcuJr4x oyKapuor FBrf,ercf, He roJrbKo Manor43yqeuuofi u

arryanuHofi $yHgauenranuHoil saAavefi (aosuoxno, 6onee cnoxHoft, qeM

$ynrqnonrpoBaHr4e caMux pn6ocoru), Ho uMeer 14 npnKfla4Hofi uHTepec, nocKonbKy

noHnMaHne pa6orur KflroqeBbrx peryanTopoB 6uoreHesa pu6ocovr noreHqnaflbHo

MOXeT UMeTb BaXHOe 3HaqeHile, HanpilMep, Ann Tepanuu HeKoTopbtx

pu6ocorvronannfr.

Tarnu o6paeou, TeMa Auccepraqnounoft pa6orur A.C. ,fleps6nna <<Ponu

6enroe RPF1 n ESFI B npoqeccnHre npe-pPHK qenoBeKa>> o6na4aer necouHennoil

an'yanbHocrbrcl u npeAcraBnf,er 6onuu.rofr uHTepec Anf, noHuMaHhfi ponr4 6enroe

RPFI n ESFI e 6uoreHese pu6ocorr,r.

Grpymypa pa6orur

Marepuan Aucceprallhh h3noxeH ua 100 crpaHnqax MauuHonucHoro reKcra,
roroputfi BKrroqaer a ce6n 26 pucynrcoe. ,flraccepraqhoHnan pa6ora HanucaHa B

coorBercrBttvl c rpe6oeannf,Mn x oQoprvrneHup pa6or u cocror4T r43 pa34enoB:

<Bee4eHue>, <O6gop nhreparypbr), <Marepnarbr r'r MeroAbt>, <<Pesynurarbl yt ylx

o6cy44eHne>>, <<Bbreo4br>, <<Cnucox nureparypH), Koropuft co4epxut 211 ccutnor.



Hayunan HoBr3Ha t,t npaKTxttecKa-s 3Haq[Mocru pa6orut

,QraccepraquoHHae pa6ora A.C. .flepn6nna cQorycrapoBaHa Ha AByx 6enrax,

RPFI ra ESF1, Synrqrara Koropbrx e 6uoreHese pu6ocoM Bbtctut4x eyKapuor Ao c14x

nop He 6ulnu nccfleAoBaHur. flpoaeAeHHoe uccne4oBaHue no3Bonner npoABl4Hyrbcg

B noHilMaHuu MoneKynf,pHbtx MexaHn3MoB yqacrnn 6enroe RPF1 a ESF1 B

6horexese pra6ocorvr. B .tacrHocru, 6urno noKa3aHo, t{To HoKqayH 6enroe vefloBeKa

RPFI v ESF1 npt4BoAr4r K HapyueHuflM npoqeccuHra npe-pra6oconaHofi PHK,

KoTopble cBt4geTenbcTBytoT o HapyueHuu pa3pe3aHun no cafirau 4 u A0,

coorBercrBeHHo. Peeynurarur AeMoHcrp14pyror KonuqecrBeHHble u3MeHeHhfl

pa3fluqHblx npe-pPHK, r43MeHeHue noBefleHrt HeKoropbtx f,ApbmJKoBbtx 6enroe

BcneAcrBr4e HoKAayHa RPFI yr ESF1, u3MeHeHhe aKn4BHocru PHK nonuuepaaul I

npn HoK4ayne RPFI, a ranKe norncoMHue npo$unu KneroK c HoK4ayHoM AaHHblx

$arrropoe. 3ru AaHHHe AonoflHclor h pacunpror noHuMaHhe 6uoreHesa pu6ocona

B KnerKax Bbtctut4x oyKapuor, a rapKe noKa3brBapr ero na6unsHocrb t4 ToHl(yto

perynnpoB(y B 3aBuctlMocrt4 or ycnoBufi cyqecreoBaHhc tslerKu.

Grener s o6ocxoeaH Hocrlr r,r f,ocroBepHocrr,r nonyqeH H btx noroxe nufi u

BbtBo.qoB

flonoxenun, c$oprvrynr4poBaHHbre B Auccepraqun A.C. [epn6uHa, ocHoBaHbl

Ha AocraroqHoM o6uenae $arrnuecroro Marepilafla. Butao4ur o6ocHoeaHul

coBoKynHocTbro npuBeAeHHbrx flaHHbrx. CrarncruqecKafl o6pa6orra

eKcnepnMeHTarbHbtx AaHHbrx aAeKBarHa, hX AocroBepHocrb He Bbl3blBaeT

counennil.

Oqenxa coAepxaHne Avrccepraq[oHnofi pa6orbr l,r ee 3aBepueHHocr]l

,[raccepraquoHHac pa6ora A.C. .[epn6uua no ceoefi crpyKrype n KaqecrBy

u3noxeHilfl Mareprana coorBercrByer caMHM BbrcoKr4M craH4aprau. Bo <<BeeAeHur4>

aBTop $opnaynnpyer qenn u 3aflaqil pa6orur, 34ecu xe o6ocHoeurBaercfl ee

aKryaflbHocrb, TeoperuLrecKaf, u npaKTuqecKaf, 3HaquMocrb. O6sop nureparypbl

nocBf,UeH B 6onuureil creneHn 6norenesy pn6ocouHurx cy6vacrnq y eyKapnor.

Oco6oe BHhMaHne yAennercf, npoqecchHry npe-pPHK. Or4enuno paccMarpuBarorcr

6enrn RPF1 n ESFI t4 uMetoulnecn B nayvnofi. nhreparype AaHHHe o ux ponu B

npoqecchHfe npe-pPHK Hu3r.uyrx oyKapuor. klnnrccrparrsHurfi Marepuafl B

AocraroLt Hofi crenenu cnoco6crByer noH uMaHu to onucbr BaeMoro Marephana.

PaeAen <<Marepuanur vt MeroAbr r,rccne4oBaHufl) coAepxurr onucaHue

hcnonb3oBaHHbrx e pa6ore MarepuafloB, a rapKe 14 no4pa34enoB c AocraroLtHo



noApo6HbrM onncaHueM npIMeHeHHbrx aBTopoM MeroAl4K, Koropble noflHocrb]o

cooTBeTcTByeT nocTaBneHHblM eKcnepnMeHTarbHblM 3aAaqaM.

B pas4ene <<PeaynbrarH n nx o6cpqgeHue) aBTop npe4craBnf,er nonyqeHHbte

AaHHbte il conpoBoxAaer ux AocraroqHo pa3BepHyruru o6cp6geHueM. HeconnneuHutu

nntocoM gToro pa3Aena cBnfleTcn To, r{To aBTop npe4BapgeT npaKTulqecKn rax4utfi

noApa34en unu nyHrfi o6uRcnesneM Toro, 3aqeM okcnepuMeHr 6yger npoBoAt4Tcs. 3ro

B 3Haqhrenunofi Mepe ynpou{aer noHnMaHhe rroru4Kr4 pa6orbr. Heo6xoguMo orMernrb

BbtcoKoe oKcnepuMeHTanbHoe MacTepcTBo, npof,BneHHoe aBTopoM npu BblnoIHeHuu

AhccepraquoHHofi pa6orur (eur4enenne f,ApbtueK, pa6ora c PHK

qeHrupra$yrupoBaHue B rpaAueHre ronqeHrpaqufi caxaposur). Pas4en <<Buleogul>>

co4epxlrr 5 yraep>64ennil, Koropbte He Bbl3btBator cepbe3Hbtx Haperannft.

Baxuo orMernrb, Lrro KonuqecrBo olr.ru6or 14 onel{aroK B pyKonucu rpailue Mano,

vro, 6esycnoBHo, o6ner.{aer "rreHue Anccepraqilu.

B qenoM nocne npoqreHun pyKonilcu He ocraercn conaHeHnil B uayunofi

3HaL{uMocrr4 Ar4ccepralluoHHoil pa6orur, a rapKe B ee noreHqnanbHofi nonuge AnR

6ygyqnx Syn4aueHTanbHbrx lr npuKfla4Hbrx Hccfle4oeaHHil.

GooreercrBlr e a erope$e para ocHoBH br M n oJroxeH t,te M AH ccepraq[ ]l

Aerope$epar AuccepraqnoHHoft pa6orur oSopuneH no craH4aprHofi cxeue u

coorBercrByer ycraHoBneHHbrM rpe6oeaxnRru, Marepuafl aeropeSepara roqHo n

RocroBepHo orpaxaer pe3ynbrarH npoBeAeHHbrx r4ccneAoBantnh, Aaer

ncqepnblBapqee npe,qcTaBneHne o coAepxaHnt4 AtAccepTaqnu 14 creneHu yqacTnf,

aBTOpa B UCCneAOBaHU9X.

3anreqanuf, K Al,rccepraqnoHHofi pa6ore

Huxe npuBogrrcf, HecKonbKo BonpocoB 14 3aMeL{aHhfi r pa6ore AnercaHApa

Cepreeeuva [epn6rHa. OgnaKo crol,rr cpa3y orMerhrb, qro AoBonbHo 6onuuoe nx

KonnqecTBo Ht4 B KOeM Cnyqae He yMaflf,eT HayqHylo 3Haqr4MocTb Al4ccepraqun,

nocKonbKy Bce saMeqaHnf, Hocrr yroLtHnror4ufi xapamep unh AilKryrclrcF xenaHueM

peqeH3eHra y3Harb eu{e 6onuue o npe4Mere uccneAoBaHu+ u ero 6y.qyqeM.

3aueqauun x pasdeny <O6sop numepamypbD)

1. B o6sope nnreparypH AoBonbHo nogpo6no paccMorpeHbr cra4uvt ct4HTe3a v

npoqeccytnra pPHK, Ho npu oroM He paccMarpr4Baprcfl Aaxe e o6qhx qeprax

oranbr npucoe.quHeHuc pu6oconaHurx 6enroB, Koropbre 6esycnoBHo BaxeH a AnA

6uoreneoa u, KoHeqHo, .qrf, $yHrquoHupoBaHun pu6ocotvt.



2. Onucanne 6enroe RPF1 ra ESF1 c$orycrapoBaHo Ha vx Synrqranx, B ro BpeMfl KaK

o crpytffype, PHK-ces3brBatou{r4x cBoficrBax flurub BcKonb3b ynoMuHaercn.

Xorenocu 6ul 6onee nogpo6noil xapaKrepilcrr4Kt4 en4x 6enxoe, xorfl 6ut nx

Apo)oKeBbrx roMororoB.

Ocuoeuue saMeLlaHun x pasdeny <PesynamamH u odcllxdenun>

K srcnepnMeHTaM no Holq4ayny RPF1 n ESF1 He nuuHr4trrt 6urno 6u npoeecrn

eKcnepuMeHTbt no BoccraHoBneHulo ct4HTe3a 6enroa nocfle hx Bbl<luoqeHhn t4

npocfleAuTb 3a BoccraHoBneHueM Tex nnr r4Hbrx r4ccneAyeMbrx napaMerpoB.

C qeM no BaueMy cBc3aHo u3MeHeHhe noKanu3aquu RPFI u ESF1 npu

yMeHbueHnu ux KonuqecrBa. Hyxna fln HeKoropas Kpr4Tr4qecKaf, KoHqeHTpaqur

AnF ero noKanu3aqiln B ngpur.uxax? Karoeu npuquHbt Bbtxo4a NPMl B

HyKneonflaervry (ne u3MeHnflocb nu t4 ero ronnuecreo)?

l-fo pas,qeny 3.2. TaK u He c4enaH BbrBoA o ponr4 NPM1 e xa6nlo4aeMbrx eS$errut,

xorr B Haqafle ororo pa34ena, Ka3aflocb, oro noApa3yMeBanocb. Kar uue Kaxerct

He qerKo c4enaH BbrBoA o roM, t{To ec€ npo}t3oluno nplr HoKqayHe RPFI:

npou3otlno yBenuqeHue cnHTe3a pPHK u oHa He ycneBaer npoqeccllpoBarbcfl,

vnv HapyuJeH npoqeccnHr n noeToMy HaKanflilBaeTcn Henpoqeccnposannulfi

npeAuJecrBeHHr,rK. Suno 6u BaxHo npoBecrh aHanoruqnuril gKcnept4MeHT B

ycnoBltex BpeMeHHofi excnpeccnra siRNA nporr4B RPFI n nph BbrKntolreHnn ESF1.

flp6onurrHo pa3nuvhe B npoqeccuHre npe-pPHK npn ucnonb3oBaHuu shRNA u

siRNA nporr4B RPF1, i{To, na nltofi B3rflf,A, Moxer 6urru cBR3aHo He ronbKo c

BnusHHeM RPFI xa 6onee paHHue cra4ut npoqeccuHra, Ho t4 c 3aBhct4Mocrbto

Bnv*Hvlfl RPF1 Ha npoqeccr4Hr or ero KonnqecrBa, npil yMeHbueHuil Koroporo

t43MeHeercf, roKanu3aqus RPF1 cornacHo BaIuHM AaHHbrM. C srofi ToqKn 3peHhn

uHrepecHo, ecrb nn no4o6Hufi e$Serr (pasnn.{un shRNA u siRNA) B cnyqae

BbrKnpLreHnF cuHTe3a ESFl .

Pracynor 24. llpu conocraBneHnil npoQunn caxapo3Hofo rpagneHTa c Ho3epH- tl

eecrepH-6floraMh $parqrafi rpaAueHTa, MoxHo yBu4erb, trro nr4Kt4 onruqecrofi

nfl orHocl4 (o6oaHaveHHbre KaK (co4epxaLque RPFI npe-60S npeAUecrBeHHLtKt4)
ytnn <co4ep)Kaulhe ESFI npe-4OS npeAuecraennuru>>) He BnonHe coorHoctrcfi c

coflepxaHueu 28S, 18S unu Aaxe 32S, a rapKe c co4epxaHneM 6enroe RPF1 n

ESF1, a (u.qyr> Bblr.rle hx no rpagneHry. 9euy 6ur ruornu coorBercrBoBarb no

MHeHUo aBTOpa Srnnuru?

K nynrrry 3.6. BoorvroxHo, B cnyqae RPFI nyq,ue 6urno 6ut ucnonmoBarb siRNA,

qro6u Aobnrbcn 6onuurero cHnxeHuf, Konu'.{ecrBa ororo 6enra, u ror4a,

Bo3MoxHo, r43MeHeHue, HanpnMep, co4epxaHuf, 60S cy6vacrraq. Kpoure roro,

1 .

2.

3.
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6.



orcyrcrBr4e rno6anbHbrx r43MeHeHnil B npo$ufle noflucoM (xore B cnyqae

shRNA#1 ESFl MoxHo 3aMerl'rrb yMeHbueHhe onru.recrofi nflorHocrt4 B

nonncoMHulx $paxqunx (puc. 258 eepxHfffl naHenu) uoxer u He coorBercrBoBarb

coxpaHeHilto rpaHcnnLluonnofi aKrnBHocn4. OnpegeneHue uera6onuqecroft

aKTytBHOCTl,t TOXe rBflferofl KOCBeHHbTM AOKa3arenbCTBOM. Ann U3MepeHhfl xe

TpaHcnf,quoHnofi aKTuBHocrr4 KneroK MoxHo 6uno npe4floxr4Tb eKcnepuMeHT c

uera6onuqecKuM MeqeHr4eM BHoBb cr,rHTe3npyeMbrx 6enroe c noMor4uo [35S]-

MernoHhHa nnu a3n4oroMoanaHuHa (c 
-nocne4yoqeil 

KnttK-peaKquefi c

Snnopo$opoM-anKuHoM, HanpuMep) u 6onee KonulrecrBeHHbrM onpeAeneHueM

usMeHeHufi B TpaHcflsqr4r4. floruuuo ororo xoqercn 4o6aeuru, qro Ang

Haunyr{uero aHanu3a noflucoMHbrx npo$unefi xenarenbHo ucnoflb3oBarb

nporoqHylo nvefiqy c HenpepbrBHbrM r43MepeHueM onn4trecroil nflorHocrt4, a He

aHanu3urpoBarb onrhqecKyp nnorHocru co6pannux Qparqufi .

7. He npoaoAunucb nn aBTopoM unu ero KonneraMn nonbrrKn onpeAeneHnfl Mecr

cBn3brBaHhf, r4ccne4yeMbrx 6enxoe c $parnaeHraun npe-pPHK, HanpuMep,

MeroAaMn yO- ttnu xuMt4qecKux cr.rJr4BoK, vnu Moxer 6urru Mero4aMn

BbfcoKonpoh3Bo4r4TenbHoro ceKBeHupoBaHAA (eCLlP). 9ro aoo6rqe u3BecrHo o

PHK-censbrBalot4ux ceoficreax ernx 6enroB r4nr4, Moxer 6urru, grn caoilcrBa He

BaxHbr AnA vx $yurqraoHupoBaHuf,. B nepcneKTnBe 6urno 6H saxHo npoBecrti

eKcnepuMeHTbr no BoccraHoBfleHup cr4HTe3a RPFI u ESFI nocre

coorBercrByror{r4x HoKAayHoB c noMor{bro 6enroe AuKoro rhna h 6enroe c

Myraquf,Mn (Aenenunuu) e PHK cesgurBarclu{t4x AoMeHax.

MuHopHHe saMeLraHun x pasdeny <Pesynamam* u o6cyxdenun>:

8. B qeu pa3nuqne eepxuefi u nnxneil naHeneil Ha pucyHKe 14 A u 5 us reKcra

Ahccepraui|/.u n noAnuc],l He BnoflHe f,cHo.

9. Ha pucyHKax 19-23 xopouJo 6uno 6ur npnBecrn ypoBHr4 crarhcn4t{ecrofi

3HaquMocrn Ha6nogaeMbrx nenreHexilfi .

3arnrcqenne
['lo reopernqecroft h npaKTnqecrofi 3HaqnMocrh pe3ynbraroB npoBeAeHHoro

r,lccfleAoBaHl A, aKTyanbHocru eur6pannofi TeMbr, nayvuoil HoB143He, AocroBepHocrl4 14

o6ocHoaaHHocrr4 HaylrHbrx pe3ynbraroB At4ccepraqhoHHaF pa6ora Anercangpa

Cepreeenva ,Qepn6HHa norHocrbro coorBercrByer Kpr4Tephf,M (a roru qmcfle n. 9),

ycraHoBneHHbrM <<flonoxeuueu o npncyxAeHun yqeHbtx crenenefi> (yreep>64eno

flocraHoeneHueM flpaeurenbcrBa PO or 24.09.2013 r. Ns 842 c u3MeHeHuflMt4

flocraHoenexnft flpaeurenbcrBa PO or: 21.04.2016 r. Ns 335; 02.08.2016 r. Ns 748;



29.05.2017 r. Ns 650; 20.03.2021 r. Ns 426; 11.09.2021 r. Ns1539; 26.09.22 r. Ns1690;

26.01.2023 r. Ne101), a caM AnccepraHT HecoMHeHHo 3acnyrruBaer npucBoeHuf,

ucronaoft creneHh KaHAnAara 6nonoru,{ecrux HayK no cnequanbHocrt4 1.5.3

MonerynnpHaF 6uonorun.

Orsure 3acnyuaH, o6cy44eH u yrBepXAeH Ha Mexna6oparopnoM ceMuHape

rpynnbt perynf,quu 6uocnHresa 6enra Oe4epanuHoro rocy4apcrBeHHoro 6pAxerHoro

yqpexgeHVA HayKu lzlncrnryra 6enra Poccuficrofi axa4euuh HayK.

[.6.n., ee4yqufi nayvnuril

corpyAHl4K rpynnbr perynfl qhu

6uocnnresa 6enra Oe4epanuuoro

rocyAapcrBeH Horo 6rc4xernoro
yqpexqeHtAA Haynu l4Hcrnryr 6enxa
Poccuficroft araAeuuu HayK

18 nonOpn 2024 r.

Mocroecxas o6nacru, r. [1yr4r,rHo, yn. l4ncrnryrcKan, A. 4,142290
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