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<<Ponu elF4G2 B perynelll4t4 Kon-3aBL'l

npeAcraBneHHyto Ha coucKaHhe yqeHou

cneqnaflbHocrt4 1.5.3 -

Amyan unocrb Al,tccepTaUt,toHHoro

flnccepraquoHHaR pa6ora Exarepuxut

co6ofi cepuesneftulee ilccne4oBaHile

rpaHcnrqun SamopoM tlHt4lluaquu elF4G2.

u3yqeHuil BbltueyKa3auuoil npo6neuul, MHoroe

npol4BopeLrilBbtM. B cessu c qeM pa6ora E

aKTyanbHofi, Ho t4 B cBoeM poAe npopuanofi,

yqacn4fl elF4G2 B perynnquil rpaHcn*quu

,[aHHoe uccneAoBaHue npegc

SyH4aueHranuHoil HayKu, Ho u uMelor

MoneKynflpHblx MexaHl,13MoB, nexal4hx B

HapyueHufi rnerovHofi 4n$$epeHqupoBKu npn

Crpyxrypa pa6orut

Marepuan Ailccepraquu il3noxeu na 160

xoropurft BKflroqaer s ce6c 45 pncynxoe u 3

HanhcaHa B coorBercrBtt c rpe6oeaHhf,Mt4 K

pa3AefloB: <<Bee4enue>>, <<O63op nureparypbt>

<3axnpqeHr4e), <<Bureo4ut>>, <Marepnanu n

nnreparypbr), Koroputfi cogepxut 283 ccbtflKt4,

Hayvxan HoBr{3Ha n nparTnqecras 3Ha

B Ahccepraquonnofi pa6ore

eepra$raqrapoBaHbr HoBbte MPHK, quq

elF4G2. flpra erorvr noKa3aHo, .rro elF4G2

roropofi ponb Kon-cBr3brBapqero 6enra Bbrnolr

elF4E, a He elF3d.

B pa6ore BnepBbre BbrrBneHbl

rpaHcneuuil HeKoropurx rvrPHK or elF4G2. n

npeAuecrByrou.u4x ocHoeHofr paM Ke orKpbrrbrx cqr4rbrBaHun (uORFs, upstream

or3blB
Huronaeehqa

Erarepunu r[tuurPueBHbl

TpaHcnf, qvl 14 y LlenoBeKa),

KaHAuAara OnonoruqecKllx HaYK no

an6nonornn

Hur lllecraroeoil npeAcraBfl Fer

cneqnQuvecrofi Peryflf,qhu

Ha uMelol4uecf noABl4xKt4 B

u ocraercf, HenoHf,THblM 14

tllecraroeoil RenRercf, He rorlbKo

brry B neil npe4floxeH MexaHu3M

tvtPHK.

uHTepec He TonbKo ArIg

3HaqeHue AnA noHuMaHnF

naTono[nqecKux npoqeccoB tAnu

hqax MauHHonncHoro reKcTa,

.,flnccepraquoHHar pa6ora

no pa6or n cocrot4T 143

<<Peoynurarbr h ux o6cyxq4eHne),

r4ccneAoBaHufl )), <Cnucox

<[lpnnoxeHue)

Mocrb pa6orbl

14nbr ,[unrpueeHur lllecraroeofi

3aBucufr or Samopa AHnqlaql u

B Kon-3aBncnnaofi TpaHcflf, t-lt4t4, B

nMeHHo KaHoHl4qecrufi Qamop

Onpe.qenF1olque 3aB14CtlMOCTb

Bcero oro Hanhque e S'HTO



open reading frames). Aeropou no4po6Ho u3yLleH MeXaHn3M, 6naro4apn KoropoMy

Haflhque uORF npuBoAyrr K norpe6Hocn4 rpaHcnrqun MPHK B elF4G2. l-lpe4noxen

y6egrarenbHafl MexaHn3M BoBneqeHuselF4G2 B TpaHcnrqulo, cyrb Koroporo cocrol'lr

B 3aMeHe yTpa'..teHHoro B chny pa3Hblx npuquH KaHoHl4t{eCKorO $amopa elF4G1 e

cKaHnpypu{eM KoMnneKce u yqacrur4 elF4G2 B nponycKatou{eM cKaHupoBaHtAu vlt nA

peuHnqua Wn Haroil xe nrPHK, qro npuBo4r4T K t4Hl4quaquu rpaHcnflql4u Ha ocHoBHofr

paMKe cquTblBaHl4f .

Kpoue roro, B pa6ore Erarepnnur .QrvrrrrrpraeBHbt no4po6Ho HccfleAoBaHa

v11q1vag1n1 rpaHcnf,quil yHuranuHofi 6raqracrponnoft rtnPHK POLG/POLGARF

qefloBeKa, Ko4t4pyloqefi KarannrnqecKylo cy6be4uHl4qy MnroxoHflpuanbHoil AHK-

nonilMepaeur r,r SynKqhoHaflbHurfi nenrnn POLGARF. Aeropolt 6ulno noKa3aHo, qro

Harilqhe uORF, AHuqvrauw rpaHcrrrr{r,rn paMKh POLGARF c o$SemuBHoro 3a cqer

npnMbtKapqefi ulnnnbKu craproBoro KoAoHa CUG (no ne AUG) u rpaHcaf,qnf, c

yqacrneM elFfiG2o6ecne.tnBaror a4eKBarHbtfi ypoeenu cuHTe3a o6oux 6enroe POLG

vr POLGARF e ycnoeilHx Kon-3aBuct4Moil rpaHcnflquu.

B qenou, pe3ynbTaTbl l4ccneAoBaHufl cyqecTBeHHo AOnOnHsK)T Hauu 3HaHhfl

o MexaHh3Me perynflqhu rpaHcnAlqnn npu yqacruu elF4G2.

Grenenu o6ocHoeaHHocrlt ]t AocroBepHocrl,t nonyqeHnbtx noroxenuh n

BbtBoAoB

[lonoxennn, csopuyn]4poBaHHbte B rquccepraqnu llJecraroeoil Exarepnnut

flvrrarpueaHbt, ocHoBaHbr Ha 6onuu.rolvr o6treue $arrnvecKoro Marepuana. Butaogst

o6ocHoeaHu coBoqynHocrbro nphBe4eHHbrx AaHHbtx. CrarucrnqecKan o6pa6orra

eKcnepnMeHTanbHblx AaHHbtx aAeKBaTHa, r4x AocToBepHocTb He Bbl3blBaet couneHmfi.

Oqexxa co4epxaHn* AuccepraqloHnoi pa6orbr r,r ee 3aBepuJeHHocru

,[raccepraquoHHafl pa6ora no ceoeil crpyrffype u KaqecrBy u3noxeHun

Marepuana coorBeTcTByer uMeroull4Mcfl cTaHAapTaM. Bo <<Bae4ennn> aBTop

Qoprvrynrapyer qenn u 3aAa'.{}t pa6oTbr. 3Aecu xe o6ocHoBbrBaeTce ee aKryanbHocTb,

TeopernqecKaf, v npaKThLrecKan 3HaLrnMocrb. B pa34efle <<O6sop nnreparypbt>

onucblBaerc+ tAHtAlqnal.1;nr TpaHcnnll4r4 B syKaphorr4qecKhx KnerKax u eE perynqqhc, a

TaKXe crpylffypa, ceoficraa u u3BecrHure $ynxquu o6uema HccneAoBaHils - $arropa

LtHt4qhaqun rpaHcflequn elF4G. O6sop xorb 14 Moxer noKa3arbce KparKt4M, Ho ero

MoxHo Ha3Barb ncqepnbtBaroqnM. lrlnnrccrparneHuril Marephan B HeManofr crenenvt

cnocoOcreyer noHuMaHrlo onhcbrBaeMoro Marepttana.l4snoxeHue Marephana BecbMa

rnaAKoe t4 AoxoAr{r4Boe. Cronr orMernrb Mafloe KonuqecrBo oneqaroK 14 otut46or e

TeKcre eroil qacru pa6otur, r{To, BnpoqeM, orHoclrrcf, t4 Ko BceMy reKcry B qenoM.



PasAen <<Marepnanu u MeTOAbl)) CoAepxur 7 noApa3AefloB c no4po6Huttvt

onucaHheM npuMeHeHHblx aBTopoM MeTOA]4K, KOTOpbte noflHocTblo cooTBeTcTByeT

noCTaBfleHHblM oKgnephMeHTanbHblM 3aAaqaM. OCO6O CTOHT nOAqepKHyTb, r'{TO ygnex

AilccepTaquoHHofi pa6oTbl .qocTnrHyr ilcnonb3oBaHueM AoBonbHo He6onb1lloro

KonilqecTBa MeToAOB npn ux oqeHb yMefloM, MoxHo cKa3aTb, Bupryo3HoM npuMeHeHHn'

B paagene <PeeynuTarbl t4 t4x o6cyxAeHue) aBTop npeACTaBIfleT nonyqeHHble

AaHHbte il conpoBox4aer uX pa3BepHyTblM o6cy{AeHneM nocne npaKrur{ecKu KaXAofi

rnaBbt pa34ena. l-locne4uee B HeManofi creneHu noMoraer oqeHhrb qhraren0

AOBOflbHO TpyAHHe Aflf, BOCn?UATtAA OKCnepnMeHTbl co MHoxecTBoM penopTepHblx

KoHcrpyKqufi B KflerKax c n 6e3 HoKqayHa $araopoe ilHulql4aqun. CunbHofi cropoHofr

pa3Aena <<Pesynurarbt t4 o6cp44eHuf,) MoxHo Ha3Barb u unnlocrparuBHblil Marepnatl

(pncynrr, cxeuut), nocKonbKy paccMoTpeHne pucyHKoB c pe3yjlbTaTaMu eKcnepnMeHToB

no3Bonf,er flaxe 6es o6par4eHun K TeKcry.qnccepraqnn no3Borlger cAeflarb ocHoBHble

BblBoAbt, Koropbte coBnaAator c BbtBoAaMr4 aBTopa. flpouseo4ur cl4nbHoe BneqarneHue

TulareflbHocrb aBTopa B nocraHoBKe oKcnepuMeHToB t4 KoHTponefi r HuM, a TanKe o6ueu

npo4eflaHHofr pa6orbl- tultpoKnfi Ha6op MPHK, noBTopbt oKcnepilMeHToB Ha AByx-rpex

KfleTor{Hblx nr4HuflX, ucnoflb3oBaHue 2 rraPHK Aflfl HoKAayaa elF4G2.

Oco6o cror4T orMerurb pa3iqen <<3axnpqeHue>, B KoropoM ErarepuHa

firuurpueaHa He ronbKo noABoAr4T r4Tor npo.qenaunofi pa6ore, Ho H npeAnaraer cBoe

BhAeHhe nepcneKTt4B l4ccneAoBaHuF, onltcbtBaeT npo6enH B n3yl"leHu14 B3ailMoAeilcreufi

ra Synrqnfi elF4G2, HlD4qaloquecn B 3anonHeHuu.

PasAen <Buleo4ur)) cogepxur 5 yrBep4eHufi, Bce u3 Koropbtx He Bu3blBaor

cepbe3Hbrx naperaHnfi.

B qefloM nocfle npoqreHhe pyKonr4cr4 He ocraercf, couHeunft B HayqHofr

3HaqnMocTt4 At4ccepTaquoHHofi pa6oTbt, B ee MilpoBoM ypoBHe, a TaPKe B ee

noreHquanbHoft nonb3e AnF 6y,qyulux Syn4arueHraflbHbrx v1 npilKIIaAHblx

ilccneAoBanuh.

GooreercrB yte a erope$epara oc HoB H br M noroxe H lrfl M AH Gce praqlt ll

Aerope$epar AhccepraqhoHHofi pa6orur o$opuneH no craH4aprHoft cxenae u

coorBercrByer ycraHoBlleHHbrM rpe6oeannRu, Marepuan aBTopeQepara roqHo n

AOCTOBepHO OTpaXaeT pe3yflbrarH npoBeAeHHbrx l4ccfleAoBannil, AaeT

ncqepnblBanqee npeAGTaBneHue O COAepXaHul,l At4CGepTaquh n CTeneHu yllacTllfl

aBTOpa B UCCneAOBaHURX.



3anaeqannf, K AtlccepraqlloHHofi pa6ore

cepuesuulx sauevaHufi, KoTopHe nocTaBnfl14 6ul noA coMHeHue BblBOAbl

AuccepraqraoHnofi pa6oru Exarepuxu ,Qnnr,rrpraeBHbl lllecraroeoft, Het. Tena ne MeHee

ecTb pe4 He6onuu.lrax yToqHfl1gull4x BOnpOcOB u KOMMeHTapueB oTHocilTeJIbHO

pe3ynbraroa pa6orut.

1. flp6onutrHulu $alroM cBflCeTCf, nOflBfleHUe 3aBUC[4MOCT]4 TpaHcjtfLll4t4 oT

elF4G2 Anfl HeKoropbtx MPHK B HeKsnUpOBaHHOM BUAe nO CpaBHeHuo c

KonnpoBaHHulrvr (pr,rc. 15). flpn rou, qro elF4G2 yvacrayer e elF4E/ren-

SaeilCyttUOfi TpaHCJlf,tlt414, Ha HeKOnnpOBaHHblx MaTpuqax, BepoFTHO'

3aBncnMocrb or elF4G2onpe4enrerct He gruM SaKroM, a, yqacrueM elF4G2

B Apyrux eranax uHr4quaquu (cKaHupoBaHuu?). Ho rorga Bo3HuKaer Bonpoc,

no'.{eMy Ha ofl4x xe, Ho KennpoBaHHbrx rvrPHK elF4GZ }DKe He HyxeH.

Boaruoxno, orBer Ha oror Bonpoc cocrour B cneAyrcu{eM. CornacHo eauJefr

rnnore3e 3aMeHa elF4G1 Ha elF4G2 a cuny pa3nuqHblx npuqnH FBntlercf,

rnpqeeofi B nogBfleHuu 3aBncllMocrt4 TpaHcnflLlt4t4 rvrPHK or elF4G2.

fionycran, qTO Anf, Alnquaqun TpaHonflq]414 n renupoaanxOfi, tA

HeKenilpoBaHHoil MPHK Heo6xoAl4M elF4cl, MoXHo npeAnonoxl4Tb, qTO

orcyrcrBt4e B3anMo4eficrsun elF4G1 c 5' roHqoM HeKonhpoeaHnoil tvtPHK (e

Br,1Ay orcyrcrBr4f, Kona u elF4E) noBbr.rlaer BeponrHocrb At4ccoquaqun elF4G1

il 3aMeHbr na elF4G2 Ana ganunefturero cKaHupoBaHut tvtPHK. llpu erou a

cnyLtae rsnnpoaaHnofi rvrPHK BepoflrHocrb At4ccoqhaquil elF4G1 Hn3Kafl,

nooToMy norpe6HocTt4 B elF4G2 yxe HeT. flancercs fl14, Ha Bau B3mfA,

AaHHoe o6tscnenne npuro4HbrM flrfl oKcnepnMeHToB c HeKonnpoBaHHof

nltPHK.

2. B ercnepuMeHrax c Ho44ayHorrl elF3d (prc. 165) unrepeceH, Bo3MoxHo,

cnyvail c rvrPHK AKT2. B rercre HanucaHo, .rro <<3aaucuMocrb rpaHcnnquf, or

elF4G2 He u3MeHrnacb ... npu Aenfleqnu elF3d...>, oAHaKo 6ee npueegeHuf,

crarucrr4rtecrofi 3Haq[Mocrr4 usnreHeHnil KoHKperHo AnF groro pilcyHKa

MoxHo cKa3arb, r{To oro He raK Ann rvrPHK AKT2. eror cnyvafi, BepoFTHo,

Hyx(qaercn B Aafl bHeilureu uccneAoB aHuu.

3. Aerop nccneflyer MHoxecrao $axropoB, Brusrorqvrx Ha elF4G2-gaBncuMocrb

TpaHcnsllrara ruPHK, HeKoropbre u3 Koropbrx B orAenbHocn4 HMetor cna6oe

BnucHue Ha gry 3aBncuMocru (nanpuMep, paccroflHt4e Me)14y 5' roHqou n

uORF, paccrof,Ht4e or uORF go ocnoBHoro crapr-KoAoHa H r.n.). BostuoxHo

f,v, r{ro Anfi cnnbHoro 3HaqhMoro e$sema elF4G2 Ha rpaHcnfl-ll,lrc)



HeOOXOA[4MO COqeTaHue gTnX OCOOeHHOcTef, CfleAcTBueM KoToporo'

tsepoflrHo flBnflercf noBbtueHue Bepof,THocTu 3aMeHH elF4G1 na elF4G2?

He anOnHe gcHbl <TpHBnaIbHble anre6paUqegKile BblKnaAKn) aBTOpa AflH

oueHKn COOTHorueHhe aKroB nHnquaqul4 Ha cuc KoAoHe POLGARF u cTapT-

KoAoHe POLG Ha MPHK POLG/POLGARF(GTp. 85), KoropblM npnxoAl4rcF

npocTo BepnTb.

flpegnoxeHue <flocxonaxy maKaf, KoHcmpyKqun mpaHcnupyemcn

HesaeucuMo om elF4G2 (puc.364, B, A), Motffio c noflHoil yeepeHHocmbK)

eoeopumb o moM, qmo elF4G2 He npucymcmeyem e CKaHupytot4ux

KoMnneKxax c caMOeO Haqana, a npuenenaemcn K pU6oCoMe no XOdy

cKaHupoeaHutu) (crp. 87) HecKolbKo cMyt4aer, Bo-nepBblx, KareropnqHocrblo'

nocKonbKy eKcnepuMeHToB, noKa3blBatoqux Hannqne elF4G2 t4 Ap. +aKIopoB

B TeX Hnn hHbtx KOMnfleKCax HanpsMylo He nOKa3aHO. BO-erOputX, eCflLl

TpaHcneqr4n MPHK He 3aBucl4T or elF4G2, ro Bo3HnKaeT Bonpoc, 6y4er nn

oToT 6enoK BOO6t{e npnBneKaTbof, K pu6ocoMe no XoAy cKaHupoBaHuA?

Boo6ule roBope, 6ulno 6u KpailHe uHTepecHo npocnegnTb AnHaMuKy

cBf,3brBaHue elF4G1 ra elF4G2 c uPHK no xo4y rpaHcnnqnn Ha elF4cz-

3aBilCt4MbtX U He3aBUCl4MbtX MaTpUqax Aflf noATBepxAeHuf, rnnoTe3bl o cMeHe

elF4G1 Ha elF4cz.

6. CyA" no pncyHlry 41, uoxxo cKa3arb, r{To 3aBuct4Mocrb rpaHcnflquv UIPHK

Mafl or elF4G2 o6ycnoanena B 6onuuleil creneHu ero yqacrueM B

peuHuquallnt4 TpaHcllfftlt4t4, nOCKOnbKy MyTaHTHaF MPHK, uHuqnayfl

rpaHcneqll4 KoTopoil uAeT npeuMyqecTBeHHo 3a cqer nponycKaloqero

cKaHupoBaHran (uORFext), npaKruqecKn He 3aBncnr or elF4G2. BoovtoxHo,

OTO He npnHqnnhanbHHft MOMeHT Anfl AucCepTaLlHl4, HO MoXHo 6utno

o6cygraru pa3nuqHblfi eKna4 peuHilqua qnn u nponycKapulero cKaHupoBaHnfl

B elF4c2-3aBilct4Mocrb pa3nuqHbtx MarpllLl.

7. Puc.25A- Ha rpa$uKe oro6paxeHbr 7 nap o6pasqoe, Ho Ha ocu XnoAnt4caHbt

ronuro 6.

3arnto.texne

,flyrccepraqun orBeqaer rpe6oBaHhf,M, ycraHoBneHHbtM Mocroecrunr

rocy,qapcrBeHHblM yHl4BepcilTeroM uMeHu M.B.JloruoHocoBa K paooTaM noAo6Horo

po4a. Cogepxauue Auccepraqhn coorBercrByer nacnopry cneLluaflbHocru 1.5.3 -

(MoneKynf,pHaf 6nonoruR>>, a TapKe KpnTepuf,M, onpeAeneHHblM nn. 2.1-2.5

4.

5 .



l-lonoxeHns o npt4cyxgeHuu yqeHbrx creneneft B MocroecroM rocy4apcrBeHHoM

yHilBepcktrere nMeHu M.B.JlorvroHocoBa, a rapKe o$opuneHa, corflacHo npnnoxeHnf,M

Ns 5, 6 flonoxeung o At4ccepraquoHHoM coBere Mocroecroro rocyAapcrBeHHoro

yHuBepcurera nMeHra M.B.flouoHocoBa'

Tarnna o$pasonn, cor4cKarenu Ulecraroaa Erarepuna,[unrpueBHa 3acny)KuBaer

nphcyxAeHne yqeHofi creneuu KaHAuAara 6nonornqecKux HayK no cnequaflbHocru 1 .5.3

- (MoneKynFpHaF 6nonoruc>.

[.6.n., pyKoBo4t4renb rPynnbl

perynfl qun 6uocunresa 6enxa

Oe,qepan uHoro rocyAapcrBeHHoro

bp,qxernoro yqpexAeHuf, HaYKl4

14Hcruryr 6enra Poccuficrofi

aKaAeMnu HayK
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