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rro c[euuaJr6Hocru 1.5,3. (MorexyrspHas 6uo,'rorus))

Eerox YB-l [pzHaane)K'r x 6o;*ruotry cerr.reftcrny [HKJPHK-cna:rnarorqux 6elror,
uMeroqfix aoMeH xonoAoBofo lroKa, coo6rqaroqrii lrv cloco6nocrb peafupoBarb Ha crpecc,
ETBSAHHT'Ifi IIOHI.IXEHI,IEM TEMNEPATYPbI, HO AKTYIIJIbHOCTb H HAYqHUUI 3HAqI,IMOCTL CTPYKTYPHOTO

u QyEKur.roHanbHoro H3yqeHr.rs 3Toro 6e,rxa r,rasubrrr.r o6pa:ou onpeAeJuercr ero
uylEruQyrr<quoHilJrbHocrbro. Y.racrnyl B pefynrrlr4r4 TpaHcKpvnufir4 rrlirorlx renon, YB-i
oKa3aJlct ocHoBHbIM 6elrou uurpoprnlocotrr u :a4eficrBoBaH B cn:rarTcnnre x,retoqnrn< PHK,
flpoqeccr4Hre I4 coprr4poBKe miRNA, sAepHo-IIt4 To[na3Marv qecKoM rpaHcnopre TPHK.
Bsarzuo4eficrnyr c 6elnarnru, oH [pr4urrMaer yqacrue B pelapauz]r {Aepuofo u
Mr'rroxoHApv airbHoro feHoMoB rz or5napyxex B opraHennax BHyrpr,rKreroqHrrx rueu6pan. Sra
MHoxecrBeHHocrb B 3Haqr.rrer6Hot creneHH onpeAenrercr HaJrr4qr,reM r crpyrrype yB_l
(BHyrpeHHe HeynoprAor{eHHbrx) crpyKTyp, cfloco6Hbrx a,qanrr.tpoBarbcr K B3aI,IMoAeiCTBI,IIO C
pa3HbrMr4 naprHepaMr.r. I4:yueuue raxl.rx 6elron npercraBnrer oco66rfi r.rHTepec He rorbKo An.f,
crpyKTypHofi a tplrrxquoualbHoii 6uonoflir4, Ho 14 Anr rroHr4MaHvr 3axoHoMepHocrefi vx
gBo.[roqnu. B grolr orHorrreHr.ru, oco6y'ro qennocrb HMeror [oJD,'r{eHHbIe lulrrpr.rerra
HrlKo:raeel4qel.{ AaHHbre, cBr.rAereJrbcrByrorque o rereporeHHocrr.r rpaHcKpr,rlroB r4 6eryosHx
npoAyKToB rerta YBXI, o6yc:rornennux HaJruqrreM BHyrpr4reHHofo flpoMoropa B [epBoM
r4HTpoHe Lr aKTLIBHocrbro He(aHoHr.rqecnoro craproBofo KoAoHa B 5'HTO.
flonuQyrrxquouaJlbHocrb YB-1, creroearenbHo, noA.qepxr4Baercr He ro.rrbKo rapr.ra6e6uocrgo
CTPYKTYPHBIX UO4YIEfi 6C,TXA, HO 14 ?BOJIIOUIIOHITO 3AKPEINEHHbIM NPI4CYTCTBIIEM

AOIIOJrHr,rTeJrEHbrx pef ynrTopH6rx 3JreMeHToB.

,{uccepraqr.ronuax pa6ota xopo o or}oplrleua 14 aoKyMeHTrzposaHa. oHa rasroxeHa r{a 316
crpaHl'Iqax MalrrlaHonlrcHoro 'IeKcra. OcHoeHaq qacrB coaepxr4T 4 ra6lrzqr,r rr Hnnrocrpr{poBaHa
80 pucy'nxarrav. Erqe oasa raSluqa rr 5 oveul o6reunrrx pucyHKoB pa3MelleHhr e flpzroxeur.rr.r.
ouronurrlrr r.rraBaMrr Ar.rcceprarlur4 rBJrrrorc{ Bne4enze (6 cry.), o6sop nureparypn (g2 crp.),
<Mareprla,rrr r'r Merorbr riccneaoBaHus) (44 ctp.), <Pe:ymraru lt o6cyx(reHr4e) (1 1g crp.) u
<Blrnogtr>. B <Cnucxe qr.rrt4pyeMoii nureparypbD) yxa3ano 532 ccruru.

Bne.qenue cocrorrr as 12 pl:ge;ron. Arryamnocrr r43)4{egr4r yB-1 n ndrra apfyMeurr4pyerct
yrracrlleM sroro 6e:xa Bo i\rHorux r(reroqHr,rx nporleccax, a uccJreaoBalrHe peryJurquu efo
6r'rocznres, rar cnoco6 rrotIcKa HoBbIX nyrefi npnuagnoro EcrroJrb3oBaHur. Llenecoo6pa-:nocrr
nov6uuuponannoro ucronb3oBaHut oMHKcHbIx rexuo.nomfi o6ocHoeaHa Bo3MoxHocrblo
oqerrarE conprxeHHocr6 perynrropHr,rx Syurqufi YB-1 u ero napaJrora yB-3. B coorBercrBr4r4
c 3TI4MU HaflpaBneHr4rM14 crlropu y,r u poeaHa orpaxeHHat B Ha3BaHHA UelU npOee4dnnoro
llccne4oBaHv', a raKxe 8 xotlttpe]]altx :a4au. Oua BKJrroqajrr{: BburcHeHr{e ponu 6ema hnRNP Q
B perynrqur.r rpilHclrqulr Irl)fIK Yll-l; paspa6orKy noaxoAoB an.s oueHKri yponnr cunresa yB-
1 e rylrrueapyeMrrx KJrerKax c nor.IcrioM yc:roeuii, BJrrrrrorqrrx Ha 3Tor rrpoqecc; nor4cK orBeroB
Ha Bollpocbr o Bo3MoxHocrlr arrropefynfl{ux ypoBHr rrpoA}xqzu yB-l H cr,rHTe3a ero It3oMepoB,
a raKxe oqeHKy yqacrr.ie 310fo 6enKa B pefymur4r4 sKcflpeccufi reHa, KoAr4pyroqefo yB-3.
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Kporue eroro, 6ru nponegen cpanHnrelr,urrft aHanr{3 rpaHcKpIrrIToMoB LI TpaHcnaroMoB KneroK

B ycnoBrrrx cynepnpoAyKuur,I YB- 1, B K;rerKax c HoKayroM resa YBXI , reuoe o6oux napanoroB

LI B KnerKax c BoccralroBJreHnoti sxcnpeccr'Iefi raNAoro H3 HI4x. llolyvenulte 4annrre

c$opuynnponaubr B B Ae 6 noloxeuufi, BI'rHocrrMrIX Ha 3arII'ITy.

Bo BseAeHfia aAeKBarHo orpaxeHa HalrqHzul H9BLI3Ha rlpoBe,4eHHofo uccre,4oBaHl'Ic, a raKxe

rpaxruqecKiu 3Haqr,IMocrb non)qeHHblx pe3ynbraroB. Ecrs pa3.[en' flocBtuleHHbIfi

Mero4o:rorlrlr u Meroaarr \4ccneAoBaxu.s, B KoropoM o6parqaercr BHuMarrue Ha ro, qro

6uocunre: 6e:rxoe fi r'rPHK c rroiryqeHHblx reHHo-I4HXeHepHbIx KoHcrpyKlllrfi 6rr,r uccre.4oeaH

He roJrbKo e 6ecKJleroqHrrx c]tcreMax rpaHcnqrluu, Ho r.I B Kynbrypax 3yKapuorur{ecKl4x KJreroK.

Coo6rqaercr, qro AocroBepHocrb pe3ynbraroB o6ecnequgaetcq ucnonb3oBar{I{eM coBpeMeHHbrx

u3MeprrrenLnbrx npu6opon LI MeroaoB crarllcrl,IqecKoro aHanl.i3a, a raKxe npoBepKoi Bcex

rcHHo-r4HXeHepHbD< KOHCTpyKUUfi flptMbIM ceKBeHI4pOBaHI,IeM. o BI'ICOKOM ypOBHe a[po6aqlrI4

loJryr{eHHbrx pe3ynbraroB cBrrAerenbcrByror i3 rornaAoB, caenaHHblx Ha llpo(bl4nbHbrx

xouSepenurux, a B pa3aene <Jlraqnoe yqacrlle aBTopa B npoBeAeHI,II4 nccle4oeanzft> yKa3aHo,
rITo B coBMecrHbrx pa6orax evy npuHaane)Krrr KnroqeBtuI pom, B 8616ope Iraero4on I.rccneaoBaHllt,

rrocTaHoB(e 3aaarr, aHaJrr43e nl4TepaTypbl, rrHTepnpeTaurl nonyrreHHl'Ix AaHHbD(.

Oqenr 6om,ruofi O6rop .'Iureparypu exrrcvaer 6 pa3aeJroB Ir KoporKoe 3arcmoqenue. B nepnou

pa3aene, rporr.re ue6o:rlurofi ucToplt.recKofi cnpanru o ToM, KaK ,quHaMuqHo MeHtJII4c6

rrpeacrasneurrr o 6r.rororuqecxoft po:ru YB-1, coAepxlrrct un$opuaquto o KoHcepBarl4 BHocrI,I

ororo 6enra, o Har'Il.iquu y nero 6axreprraJrbHbrx roMoJlofoB Ir fiapanofoB B KJIerKax

MreKolnTalorlux. OcuoeHar qacrl pa3Aena nocBrureHa aHa;rrr3y aaHHbrx o aoMeHHoii crpyKType

YB-1 a xparroft xapaKTepr4crrrKe ero MHoroqucJleuulx rfynxqzft. Bo nropor.a pa3.{ene

o6cyxgarotcr r.r3BecrHbre cnoco6r,r peryntl!.rll $yurquona:rluoft aKrllsHocrlr YB-1 . Ott

cogepNr.rr uu$opMarlun o MHoxecrBe nocrrpaucJrrrlrroHHbrx voauQuraqn.sx :roro 6elxa, o eto

BHlrpr.rKreroqHoit toxastu3aquu rr o BIrLrflHrrrr HeKoILrpytoIrIHX PHK (n ocuonuoM InI,IHHbrx) Ha

aKTrrBHocrE, YB-l. Bomurofi rperufi par4e:r rrocBrrleH o6cyN4enr.uo Bolpoca o roM, KaKrrM

o6pa:olr pery:rrropuuft floreHrlrrzrn YB-l npoxn:rrercs Ha K-[eroqHoM rr opmHv3MeHHoM
ypoBHrx. B HgM nocne,4oBareJrbHo o6cy>x4aercr uacro nporuBopeqrrBbre aarrHr,re o po;rra YB-1 r
ev6puoua,rluou pa3Br4Tulr, e npolutfepaurzr4 K;reror{. B KJreroqHoM crapeHur.i, B nepexore K

anonro3y, B aAarrarluu K.rreroK K crpeccy, B npoqeccax (ae)aI.r$QepeHrllrpoBKlr t4 B perynruzr4

3Kcflpecc]rz [poBoc[aJrr{TenbHbx rlr.rroKr.ruoe. Oco6oe BHr4MaHrre yAeneno AaHHLIM o

KOJrr.rqecTBe, aKrrzBHocTrr r4 JroKirJrrr3a{r4r4 YB-l s Knerrax pa3nrrriHr,rx oflyxonefi.

Henocpe4crneuHoe oruorrreuue K coAepxaHrrro npoge:rauHofi pa6oru ulreer verndprnfi parge;r,
B KoropoM cyMMnpoBaHbr AaHHr,re o Mexalrr3Max peryJrsrlr.ru rpaHcKprrnqlru resa YBXI u
TpaHcntuu[ ero uPHK. Macurra6 cJro]r(Hocrr4 rronHorleHHoro noHfiMaHLIs grux flpoqeccoB
orpa(aer r.rn$opuaqua o roM, rrro rro yx(e rrMerorquMcs AaHHbrM Chip-seq c [poMoropHoil

o6:racrrro 3Tofo reHa Moxer cBr3brBarrcs (6onee 300 pa::ruvnrrx $arropoe rpar{cKpr,r I}rr.r).

,{:rr oqeurz 3uaqrrMocrrr rronfreHHr,rx B Arzccepraqr.roHnofi pa6ore p$ynbraroB BaxHo, r.rro

ypoBeHL gKcfipeccr4r.r resa YBXI 3aBficul or uporurfeparuBHoft aKTvBHocrrr KJreroK, 14 uMeer
pa3Hyro ,4r.{HaMr.{Ky H3MeHeHHs B KrerKax pa3Hbrx rKaHeR, Ho narrepHrr rKaHeeoii
cnequ<puvuocru y MneKolHTarouux oxa3anrrcb rroxoxrrMu. Tpaucxpunuza YBXI tv,oxet
axTlrBrrpoBar6crr .qByMq [po(cuMar6HErMH SHXaHcepaMr4, a B rrpoMoropuofi o6lacrra
JroKarr43oBau6r cafirur cnq36naHrrr MHorr4x tparropon rpaHcKpl{fiq]rr4. B nlrou pir,4ene



o6cyxAaercr Bo3MoxHocrr, ucnorb3oBauus YB-1 s Ka.recrse Ar,rarHocrr,rqecKoro cpeAcrBa v
TepatreBTv qecKofo afeHTa. 3arepurarorquft pa3Aen roxe r4Meer nptMoe orHoIIreHI,Ie K
npone4duuony uccJreAoBaur4ro, r.x. n ndlr o6cyNgarorc.a ABa napar'rora YB-i, oar.rH r43 Koropbx
(YB-3) npe4craBneH AByMr cn.nafic-napuauralru. flpvno4arcq ,4aHHbre, cBr4IerenLcrByrorque o
cnoco6nocru YB-3 6rrrr aKTvBaropoM reuon nponu$ epa\rrr u pefipeccopoM reHoB,
KoAr.pyroqnx 6e:xu 4uQrpepeHrlzpoBKr,r, r.e. Ha rpaHcrprrlqrroHnoM )?oBHe QyHKrlr{oHnpoBarb
aHanoMqHo YB-1. B r<ouqe O6sopa ecrt roporxoe 3aKjrror{eHr4e, aKqeHTr4pyrouee BHrrMaHue Ha
nepcneKTnBHocrr.t \43yse*us, perynqrlr4t4 6lrocnnrega YB-1 Ha pa3ubrx ypoBHqx c
ucnoJIbjoBaHHeM coBpeMeH Hbtx TexHorort4 t.

fnana Mareplra,ru u Mero,4sr coAepnc{T no4po6uoe orncanr,Ie 47 lrero4oe, Koropr,re
IIo3BoJII4nu Bbrrro;rHr4Tb pa6oty na orreHb BbrcoKoM MeroAHr{ecKoM yporne. 06 o6lelre
npogelanuoii sKcnepI{MeHTar'IrHofi pa6orsl necoMo cBr.rAerenbcrByer qr.rcno reHHo-t4HxeHepHEx
xoncrpyrquii, KoropEre norpe6onalucl, Arr ee BbruorHesus. Tax, ecero 6Hro rrcrroJrrBoBaHo
6o.nee 60 pa:urx nnaarrarag/rerropoB, Ho oKojro 50 ularulrgnrx roucrpyrqufi 6uJrr4 cneqr4ilJrLuo
flonyqeHr,I AJr.,r BbrrroJrHeuvr fipoBeAeHHoro r.iccreAoBaHur. flr.rsaiu u cnoco6 r.rx [onyqenu.{,
TaKXe KaK nporoKonbr crrHTe3a MoAeJrbHbrx Marpltll Aera,'rbuo onficaHbr. Aerop nput6:r ovent
none:srrii Arr floHriMaHu.f, clucox 37 MoAeJrbHbrx uPHK c xparrofi auuoraquefi. I,Ix npocroe
flepeqncneHr4e, BMecre co cfl]rcraMr.r aHT]rren ra npafiuepor 3arrno oKoJro 11 crpanuq. Y ueur
Her sa"N4eqaHr.iii K ollucaHr.rro 3Kcnepr.rMeHraJrlnoft qacru pa6orrr, xora QopuynupoBKr{ Tula:
(3'HTO r,rPHK YB-1 nonyqanu |Il{P-arrlnnnQnraquefi pBluescript II SK YB-1 WT c noMoulbro
npafilrepoe....>, <x.{HK Fluc 6ula noryvena fll_{P-avnnr.r{urauaefi pSP36TLuc(A50) c
rroMorrlbro npafivepon...> u <x,{HK 3'HTO uPHK YB-l nupesanu us pBluescript II KS #1
3HAoHyKnea3aMIr pecrpnKIIIlI{ BgIII u NotI> (crp. 90 u 91) nmnanu 3aMerrrarelrhcrBo. OqesraHo
r4Me.lrr,rch B BrzAy $parMeHrsr ,{HK, coAepxau[e yKa3aHHbre yqacrxr.r feHoMa.

Pesy,rrrarrr n ux Odcy)4qeHnq r.r3noxeHbr AByMr qacrrMu no 4 pa3Aena B Karr(Iofi. B nepaofi
vacrra o6cyN4arorcs pe3ynr'Tar6r rr3yqeHrir npoqeccoB perynsqun rpaHcJUrquu vrPHK yB-1, no
ee nepnlrfi pa:geJl ,IBjlterct BBoAHbTM z a nerr nprzne4eH6r paHee rron)AeHHLre aBTopoM IaHH6re.
Ha zx ocnoeaxuu 6rr;ra nocrpoeHa npocrzrr MoAenb pequlpoxHoro KoHTponr rpaHcnrquu rr.rpHK
AByx MaxopHbrx 6enros UPHII YB-I u PABP, r4 oHr4 nocryno{la orlpannofi To.rxofi An.s
rz3roxeHr4s Marepr4tula cneAyrolqero pa3aena. Tax rax Hrz orHo u: yreeprx4eHr.t fi 3roro pa3aena
He BbrHeceHo B nepeqeHb 3arlHuIaeMbrx roroxeHuii u ue crlopvy:rupoBaHo B Br4Ae Br,rBOAa,
AyMaro, qro ero pa3MerqeHr.re B pe3ynbrarr4BHofr rracrr.r Al.rcceprarlr{}l, a ue n O6sope, He cneayer
paccMarprrBarb KaK HapyrneHr4e rpe6onanurl r o$opu:renuro AoKTopcKr4x Ar.rccepraqufi.

Bropofi pa-:gen nocurq€u r.r3yrreHlllo ponr 6e:rxa hnRNP Q. On <populrpoBarn HHIyrupoBaHHsre
ymrpaQr.ro:rerolr crrr.rBKr.r c uPHK YB-1 lr 6rnr o6napyxeH B KoMnJreKce c urr,rrrro6uryrgogauH \4
pefynrropHr,rM Qparuenrov 3'HTO IIPHK YB-l. I4nru6uropHoe BJrrrrHrre hnRNp e na
rpaHcnsqHro UPHK YB-I, Koppenupyouee co cruMynsuxefi csssrreaur4s 6enrca yB-l,6snro
ycraHoBneHo c r.rcrroJrr'3oBaHr.ren 6ecx:reroqnofi czcreulr rpaHcnqqufi Ha ocHoBe nrr3ara
perlirynoquToB KponrrKa, \4 [onyrreHHbre AaHHbre a,ueKBarHo orpaxeHbr B Brreo4e 2.

Eo:rsruoii rperzfi pa:4e:r nocBrtqen r43JroxeHlrro pe3ynbraroB, flonyr{eHnblx npu u3yrreH1I11
peryntqus cI{HTe3a YB-l n rcylrrznupyeMblx KJrerKzx Blrcrrrux 3yKapr.{or 14 rKaHrx lipoluxa. B
rrrrjrorHbrx 3Kcnepr4MeHTax 6tur onpege,reHbt ypoBHH npr.rcyrcrBl4t B KJIoTKaX 6enr<a yB- I
(v ulryuo6norutrr) u ero rrlPHK (Ho:epu-6nor"raur), a raxxe pa:pa6oran sKcnpecc-MeroA



anaJrv3a pacflpe'4eneullt UPHK ueN4y nonucoMaMr.r u cgo6oaHur\4r.1 r'lPHll c r4crroJrL3oBaHr4eM
500% <caxapo:uofi no4yurcu>.qrr r.rx pzuAeneHr4r. ?ro nogeo,'rr.rro eburBt{rb Hrr3Kyro Koppemqzb
Mex.qy coAepx(asueu 6enra u uPHK YB-1 s pa3Hbrx KneroqHbrx JrnHarx rr rKaurx c
aKrLIBHocrbK) TpaucnfiJLrrl, qro rrpeAflonafano Harr4qr,re AorroJrnureJrbHbrx cnoco6on perylrqllra,
He orpaxarcrrluxcs Ha KoruqecrBeHHoM coAepxaxtlfi grnx fipoAy(Ton. llosrolry 6rrl
aflanrupoBar{ MeroA Mera6o:la.{ecroro rr,reqeHzs YB- 1, cnoco6sufi AereKTgpoBarr, ronr,Ko BHoBr>
cllHTe3rrpoBaHHbrii 6elor rr 3apefHcrptipoBarb cl.rHTc3 YB-1 4aNe B KJrerKax c BbrcoKltM
coAepxaHrreM cno6oguux, T.e., npeAnonoxr{Te;rbno, HearraeHHx vPHfI.

C:re.qyrorqeil gaaaqeii critro u3yr{eHue aBropefynsquu clrHTe3a YB,l, anq roroporo 6ulrz
rrclo;rrtoBaHbr nnerxz HeLa fi MeroA 4uQ$epeHqua;rrnoft gerenqura 3HAorel{Horo YB-1 u
penolr6znaHrnoro 6e:Ka, KoAr{pyeMoro uasuugofi. Oxr.lgaeuoro }n{eH6rIIeHEs B KJrerKilx
KorvqecrBa 3HAofeHHoro YB-1 B orBer Ha 3Kcrrpeccvrc pexou6uuanrnoro 6e:rxa
3aperv cTpl'IpoBarb He y,4aJlocb, uo tr,tetog uera6oJlliqecKoro MerIeHI{r, TaKXe KaK 6olee cnoxgui
3Kcrrepr.rMeHT c HcnoJrb3oBaHueM KJreroK HEK2g3TAYB- 1, n:ra.:ur.r4tr c pexou6zuaurnrnr,r
resov YB-1 ri KoncrpyKqnu, cogepxarqefi reu nroqu$epaslr c 5'- z 3'-uerpaxcmlpyerur,nuz
o6racrsMa I\IPHK YB-1 nossorlanu ero 3aper[crpxpoBarr,, rtro sBJUIerct oAHHM I43 caMblx JrpKr4x
pe3ynbraroB pa6orr'r u BecoMo cBr4 AereJrbcrByer o cnoco6socru YB-l unru6zponarr cnoft
cunre:. Pesynrrarsr 3roft ceprl4 gKcrreprzMeHroB olpiD(eHLr B [epBoM BbrBoAe Ar.rcceprarlulr.

TaK Kax ro:ru'{ecrso YB- 1 s xrerKax./txagrx Koppen}rpyer c lrx npo:ru$eparuBuofi aKTr.rBHocrbro,
6sr,ra noctasreHa cepvfl. 3Kclepr4MeHToB, Ha[paBJIeHHrrx Ha BbuIcHeHLIe Bonpoca o roM, qro
tBJlterce npl.]'lI.IHofi 3Toii 3aBUcI.IMocrH: npo,rraSeparuauufi craryc r.rJrlr nnorHocrb raero.rHofi
fioflylUlllrlu. Tax rar aKTI,IBHocrb rpaHcJI{IIrroHHofo allnapara rreror HeLa He 3aBI.IceJIa or
nnorHocru noflytts[uu;6uocuures YB-1 yuenrmarTcr c yBen r{eHzelr r<onsnroeurHocrg KJreroK
HeLa u NIH3T3, a B6rxoA grux Kyn6rlp r,r3 cocrorHr.rr foJroAaHr.rr no Sar<ropau pocra BErrBvn
o6parn)'ro 3aBItcI.tMocrE, aBTop cAenaJI peBonrorlr4oHHbrfi, no saxououepnrrfi nrrno4 o
3aBr.rcrrMocrH crrHre3a YB-l or cKopocrr,r KneroqHofo AeJreHrrr. Ilpe4noloNeulre 06 r{acrur-r
Kr.rHa3 cHrHaJrbHoro rryrr.I mTOR n cneqztfz.recxou [oAaBneHvv cI4HTe3a yB-1 6luro
noATBep)I(AeHo c LlcrroJrb3oBaHaev ltHrlr6lrropnoro aHanlr3a, a Anr AoKa3areJrbcrBa BJrr.rtHI,In
mTOR na nsa voAeficreue YB-1 c 5'HTO ero rnrPHK 6r,rna Hcnom,soeana penoprepnar vPHK
.noqu$eparr,r cBerJrqqKa, coAepr{auzut paenr,re xorr6zu aguu 5'- u 3'HTO. Pesynrrarr,r e.rx
grcnepvMeHToB orpaxeHbr B TperLeM Br,rBoAe, Ho ponb 5'HTO s Bocrrpr4rrr.ur perynrropHofo
curuana 6rrra u:yveua eule 4era:tuee.

Tax, c ucnomsoBaHueM KoHcrpyrqlrfi, co4epNarqux 5'HTO uPHK YB-l pa:Hofi 4lzuu, 6rruo
ycraHoBneHo, qro 6nuxafimux K craproBoMy xo.qony 36 HyKJreorr,rAoB vPHK YB-l AocraroqHo
ar.{ fioraBreHuq rpaHcnaqlru. Tax xax npu uurz6uponauuu mTOR-KHHzts no4aBJlsercr B nepByro
oqepeA; Kgrr-3aBrrcrrMzur rpaHcnrqxq, B ycnoBHrx pa3Hr,D( crpeccos 6r,rra onpe,4eneHa
eftQercrueHocrr cB.tr3brBiurfir 5'HTO c $axropauz rrturlnu\uu rpaHcnsq[u rpynnrr eIF4, a
raKxe r.r3yqeHo BrrlrflHLre raKrax fiurr46r.fopoB KaK K3rr-arirJror (nTGpppG), runfiyptrcraHon 14
noMr.rHaHrHo-Herarr.rBHar $opua eIF4A - eIF4A-R362Q. flpe4no:roNenue, uro YB-1 r.r Apyrr4e
UPHK, :anuculrue or mTOR, 6yayr 6o:ree qyBcrBr{TelrbHbr x uum6uponanuro Qaxropon r<en-
3aBHcr.IMoIi u HIlqnar\Hn TpaHcnsr\lrH noATBepArrnocb He Bo Bcex cJryqiurx, Ho B rlenoM Tpatrcn.squ.f,
vPHK YB- I LIMeJIa reHAeHrlzrc nporBmrb qyBcrBr.irenlHocrr r anrur6upoBaHr.rrc K3n-
3aBucl.lMofo cKaHllpylourero MexaHu3Ma uru\rl,a\w 6enlcoeoro crrHTe3a. Menee oNpLaaerrrrru



6ru o<f $err, oragrmaeN4r,rfi rpaxropor'.r krHnrlvar\r4u 4EBP 1, xoropnfi npunaro cquTarr,
K;rroqeBrw 3BeHoM, oflpe.{enrrcrleM 3aBr.rcr4Mocrb rpaHcnrquu or mTOR. Ero 4o6annenre n
clrcreMbr 6ecxneroqnoro cLIHTe3a Ha ocHose acqurHofi onlxonfi Kpe6c-2 cHIrxiIJIo rpaxcrsql4lo
penoprepHofi i'.rPHK, Ho ne 6o;ree, \e\r Ha 20yo, a cr.rHTe3 B KJreTKax HeLa ne floBJrr,rrjr Hrr Ha
rpaucnsrrr4ro penoprepnofi UPHK c 5'HTO uPHK YB-l, un Ha cuHTe3 sHAoreHHoro YB-1. B
o6cyx4eHun 3Tr4x pe3yn[,TaroB aBTop cyMMr.rpyer [oJryqeHHr,re AaHHbre 14 npeAnaraer
Bo3MoxHEre napuanrlr o6trcHenrI{ Heoxr4AaHHbIM pe3ynbraraM.

Cnegyrouluft paagel noce.arqdu usyvenurc usoSoprr.r 6ena u uPHK YB-1. flepnoft sa4aveii n udv
6u:ro onpe4e:renue pa:uepa 5'HTO, roropufi 6rr,r ycraHoB-rreH c rlcnoJrb3oBaxr{eM craHAaprHoro
Mero.qa 5'-RACE, a rarNe Heo6sr.{uoro noAxoAa, zcrronL3yrouero cfloco6rrocrr PHKagu H
pa3pyurarb PHK n IHK-PHK ru6pugax. Ilapanre:nuo c srun 6uno ycraHoBJreHo, qro yB-l

cBt3LrBaercr c 6auxaiiurvlr K craproBoMy KoaoHy 36 HyKneorvAHbrM $paruenrou lrpHK.
Or<asanocr,, qro B BCT cr4Hre3 ocgoBHoro 6e:rxosoro [po,qyKTa rlAer c ocHoBHoii (5'HTO: 140
nr) u yxopouennux (5'HTO:103,12 u 36 nr) r'.rPHK, no n upo6ax c MarpuqaMr.r, r4Meroufr.rMr.r
5'HTO = 140, 103 u72ur 6t m saperlrcrprrpoBa' cr.rures 6olee 4lranuoro 6emca (-60 kDa). 3ror
6enor oxaga,rcs y,qnnnenrroE sa20 a. a. u:o$opuofi YB-1, rpaHclrapyeuofi c HeKaHoHrrqecKoro
craproBoro roaona AUC. AKrHsHocrr npoMoropoB, uafigeHnsrx B nepBoM r,rHrpoHe rena YBXI,
6rIra roareeptKaeua RT-PCR Ii [p.{MbIM ceKBeHHpoBaHr4eM npoAyKTa, a ee cnoco6socrs 6rrrr,
uarpnuefi Anfl cuH"re3a 6enKa upzcyrcrBHeM B nonrcor',rax. B ECT o6a anrrepuaranur,x
TpaHcKpr{nra rcsaYBXI raBanv yKopoqeHHbre, Ho oAvHaKoBbre no rnr4He npo.qyKrbr, a BBe,4eHrre
3aMeI{ B rIOTeHIIAaJrEHbIe CTapTOBbIe KOAOHbI IIO3BOJII4JIO AOKa3aTb, qTO CHHTe3 yKOpOqgHHOfO

6erra naquqaercq sa clreNnofi flape KoAoHoB AUCGUG, rrro o3Haqaer, vro usouepou yB-l
rBJrqercr 6erox 6es N-xonqeeoro AoMeHa. Ayrrraro, qro orpaxgHHas e 4-olr nutoge
fereporeHHocrb YB-1 ocranercq npuopr4TerHofi HaxolKofi aBTopa.

Bropax vacrs r:ranu Pe:ylrrarrr u r.rx o6cyx4eH[e nocB.{rI1eHa r,{3y{egr.rro Brrr4q1r4fl. yB-l sa
TpaHcKpr4rrroM r.r rpaHcnaroM 3yKapHor, r{ro 3aKoHoMepHo, rax rar YB-1 sBnrercs pefynrropoM
u rpa:f.cn \r4pr u rpaHcKprrmllrl4. c ucnonbsosaHr4eu rexnororrzft RNA-seq, Ribo-Seq u RIp-Seq,
BT'ITIOJIHEHHbTX AJI' KJIETOK HEK293T, HEK293TAYB-1 U HEK293T C OBEP3KCIIPCCCZEfi HA-
YB-1, 6sr:ro ycraHoBneHo, qro B TpaHcKptlrrroMe cBq3aHrrou c YB-1 o6HapyNaaarorc;r upHK
6olee 80% renon. KoppelrUur Mexly npoOHnrMr4 nporrTeH1rft, nolyrenHsrvru e Qopvare RNA-
seq u Ribo-seq, oKa3aJlacb lonoxurenbHofi, qro He y,4rlBureJlbHo, T.K. rrpoqreHr.rr Ribo-seq
(rpancnupyevue PHK) rn:r-arorcr ocHoBHr,rM noAMHoxecrBoM Bcex rcreroqnr,rx pHK (RNA-seq).
Koppenrqur neN4y npoSz:rrlru npovreuufi Ribo-seq r.r RIp-seq (cnxsanuue c yB-1) orasaracr
orpr4rlarenr'Hofi, qro roxe He yar'rBr,rreJrbHo, r.x. YB-1 sBnsercfr uecneqr.r$uvecrur,r
znru6uroporr,r rpaHcnrqHH. c zcnorbsosaHueM rexHoJrort4u pAR-cLIp 6luu Bbl4eleulr rz
rpoqaTaHsr $paruenrrr PHK, o6pa:oeanurrae KoMnlreKc c YB-l,lr e rtracrepax r4x Kaprr4poBaHut
Ha reHoM olrpeAeneHbl ,4oMrlHljpylolque MorI'IBI'I, Ho Bonpoc o roM, He orpa3vn cB rru Ha vx
KoHreKcre oco6essocrr.r npo6ono4rororxr4, [oKa ocraeTcs orKpLrrbrM.

Kax u oNzganocb, Horayr resa YBXI cHuxajr qacrory Aeregra.s KJreroK, qro NroNuo o6:rqsHurr
o6napyxennrru rIoBbIIleHHeM cI{HTe3a unru6uropa p16iINK4 qrrKnuH-3aBrzcr.rMoft Kr.rHa3br 4.
Huxarlrx rzgl,reueurzfi o npo4yxqr.ru caMr.rx quKJrznon o6uapyNeuo ne 6ruo, uro toxe oxaAaeMo.
Ha o6rqnfi ypoBeHb rpaHcnsur4u Aeneqlls resa yBXl rroBJrr.r.f,Jra Mano, xors 6r,r,ru nara4enu
rpynrrbr regoB c ne6onrnair.tz, Ho cornacoBaHHI,IMI4 rr3MeHeHrrrura. Ha crp. 2I0 ecu, HecxonbKo



yTBepxaeHr.ril o roM, qTo reHoB c 3HaquMbrMr4 r43MeHeHr4sMr4 Ha ypoBHe TpaHcnrqnu o6HapyxeHo
He 66rno, xorr Ha rpaQlrKe volcano (59B) aoBoJrbHo runoro uPHK c aocroBepuo rzsr\4eHeuHofi

san.rrocruo pu6oeoMal4v (p<0,05, -log 10>1 ,3), roropble BprA nlr MoxHo cqrrrarb <nsr6pocauu>.

K uuu, n qacrHocru orHocr4rcs vPHK reua YBX3, uzyueuun Koropofi flocBr[IeHr,r cnea]'rortlv e
pa3Aen6r. Euro ycrauoueHo, qro YB-1 u YB-3 vMeror cxolu;rft na6op r',rPHK r'.rnuenefi;
e(f rf errlrenocrr cBs3brBaHLrfl c nultu YB-3 <rlo6a,rr,no yBeJruqrrBaercr)) B K;rerKax

HEK293TAYB-1, a roppearqur Mex.qy nporpunauu Ribo-seq rr RIP-seq 4na YB-3 roxe
oKa3aJracb orpuqarenruofi. 3ro ogna.{aer, qTo YB-3 Moxer 3aMeHr4Tl YB-l u o6l.rcuxer,
[orleMy Horayr retta YBX] B KJIerKax HEK293T He rrpr,rBoaur r 6olruralr r,r3MeHeHrrrM
pefncrpr{pyeMbrx npo(fuleft. B o6cyN,{eHnn pe3yJrr,raroB 3roro pa3aena, ct|opnynupoeauuux n
flqroM Br,rBoAe Ar4cceprall]I\4, aBTop aKrleHTr.tpyer BHHMaHtie Ha Bar(Hocrr4 Hecneuu$uvecxoro
cBr3brBaHrrq YB-6erxon c rrx Mt4ttreHrMla H lr'urv.+.veM KoMlleHcaropHbrx MexaHr.I3MoB,
no.qAepxrrBaroqlx onrr{MaJrbHrr[ (He MaKczManluufi ) ypoeeur rpaHcnrqu]r.

B npegnocre4ueM pa3Aene rropofr vacru rnanu Pesy:nraru lr ax O6cyx4eHrre npeAcraBJreHbr

AaHHbre, orpaxarouue y{acrr4e YB-1 s perynrrlzr clrHTe3a YB-3. Onu BKJrroqaror
AeMoHcrparlurc yBenu.{eHvrs. KonHrrecrBa 6elra YB-3 c yMeHbrxeHr.reM KoJrr{rrecrBa ruPHK YB-3
B KrrerKax HEK293T, HoKayrr.rpoBaHHsx to YBXI r.r BoccraHoB.rreHv e ypoBHr IIPHK YB-3 npu
BBeAeHr.{H perou6lnranrnofo reHa YBXI . Ogr.at<o rpaHcnr[ur iraPHK YB-3 B MyraHTHbrx
KJTeTKaX yCIlnpIBaeTCg. U 3TO CBuAeTenbCTByeT O Ha-JTId{VTI,d pefyntTopHblx MexaHrr3MoB,

peant{3yloIrll4xct Ha pa3Hrrx ypoBHtx 3Kcrrpeccrrr4 resa. -f,nnoro BJrr4rur.rr YB-1 Ha cra6zrr,uocrl
YB-3 o6napyxeHo He 6rrno, uo cra6ultHocrb MPHK YB-3 csuxanacb. Ebuo ycraHoBJreHo, qro

B orcyrcrBr4r4 resa YBXI KaxA.ur r43 HTO uPHK YB-3 cruxaer ypoBeHb penoprepnoft rrrPHK,
Koropru u:6upare:rr,no nolasnsracb upz go6aBreuliu B cucreMy rpauclxquu 6elxa YB-l. Ho c
ucfionb3oBaHueM xreror HEK293TAYB-IAYB-3, HoKayrr.rpoBanHr,rx rro resalr o6oux YB-
6emon, oguoi 5'HTO 6ruo aocrarorrHo Ans roro, uro6u coo6qr.rrr, KJrerKaM qyBcrBr4reJrr,Hocrb

n YB-1. Cnoco6uocrr YB-1 nsauuogeficrnonarr c HTO YB-3 6una [o.4rBepxaeHa B 4 cepunx

AononHr{TeJlbHbrx gKcneprrMeHTos. Br,uefin 6olee lpouuoe cBs3brBaHr.re rroro 6elxa c 5'HTO,
pe3ynbTaTbl 3Tofo aHaJILI3a TaKxe cBI.IAeTeiILcTByIoT o Bo3MoxHocTLI nsaurraOgeftcrnza YB-l u c
5'HTO. Pesynrrarrr 3rofi -racru pa6orlr orpaxenr,r B nocneaueM rrrecroM BbrBoAe arrcceprarlurl.

Pe:ymrarsr nocJleAHefo pa3.qena He orpaxeHbl B BLIBoAax Il He BKJIloqeHLr B crlrcoK
3aulprrqaeMbrx rroJroxeH e, xorq oulr nocBrrleHbr r,r3yqeHr{ro lpynxqr,rouansuoii
B3a[Mo3aMeHqeMocru YB-l z YB-3. [:ra eroro 6ulz usyrensr u3MeHeHLrs B KonrrqecrBe a
TpaHcnrqr4r4 rraPHK npu SKcrrpecc u B KIeTKax feHoB o6or.rx Y-6emos r{ Kaxloro I43 HI4x rro
CpaBHeHI.Irc c KJIeTKaMI4, II,ImeHHbIMI,I lx feHoB. JLO6Onrrrno, qTo B Kar{eCTBe r4cxoAHofi nuHur4

Anr BrmonHeHr.rr gToft qacrr.r pa6orr,r,6r,ura ucnormoBaua Kynr,Typa HEK293TAA (a ne
HEK293T), B reHoM roropofi BcrpauBanr.r Mo,qeJrbHbre renrr. B pey:rrare, YB- I
crHre3upoBirnc.f, B KJrerKax HEK293TAA+YB-l u HEK293TAA+YB-1+YB-3 na yponne xleror
HEK293T, Ho rr3-3a orcyrcrBr.rs YB-l ronu.recreo YB-3 s KrrerKax HEK293TAA+YB-3 6srno
Bbrrrre, qeM B ocraJrbHbrx JrrrHr{rx, aB nr4:ur14 HEK293TAA+YB-1+YB-3 oHo cHr.rxiurocb rroqr
Ao ypoBur s HEK293T. Iloryuulcr xoporxui roHrpontHrrfi sKcnepuMeHT, pe3ynbrarbr
Koropofo, TaKXe KaK peynrTarr,r gKcnepriMeuroB c apyrzMr.r MoAeJrbHr,rMt4 xaelrauu 6r,rnu
nepuQuqupoearrr qRT-PCR glr 6onruroro ua6opa renoe rr npelcraBJreHbr n flpluoNeur.ru. B
KoHqe rnaBhr Pe:y:rtrartr u ux O6cyN4eHue ecrb 3axlrovenne, co,qepxarrlue flone3Hbre
KoMMeHTapuu K cAeJrzlHHBIM BbrBoAaM u o6cyxAeHr.{e npo6,relr, Ha Koropbre rroKa Her orBeroB.



3atlreqaulrq
1. Ocnonntn.r 3aMeqaHueM r pa6ore qBrserc.s He Bcef.4a roqHoe oflrrcarl4e AaTIH6IX

TpancKpunroMHoro/rpancnarolrHoro aHarr'r3a. MoNno romro .qom"qlrBarrc{, Hanpr{Mep, o

ToM, qro r{Meercr B Br.ray noa <erpQerrunnocrrro rrMMyHorrpeu[n ra:;:au>> Ha

Koppenrrlr4oHHorr,r rpa$r.rre 53 n naneru 54.{. Ilonrrno, rrro oHa paccqr.rrLrBilJracE r,I3 aaHHbrx
RIP-seq, no xan? Ec:rlr no qucny npoqreHr4fi, nonaBt.tlux B KoAupyroq]re fiocJreAoBareJrbHocrrr

rer{oB, KaK 3To aenaer yKa3aHrraur nporpaMMa STAR v2.6.1d, To KaK yqsrbrBaJr4cb u
yrrnr6rBanucb nx HTO rr qTo o3Haqaer ynoMlrHaHr4e [oAcqdTa feHoB an{ ((IroJrHLrx

rparrcrpr.rrrroB)) (crp. 128-129)? flporpavlra plastid v.0.4.8, B rpr.rHrlr{re, Moxer
npeAocralr4TL npotpum c paapeureHr.reM B I uyrreoru4. r{o B MeroA[rrecKoM pa3Aene yKa3aHo,
qro oHa rrcnor63oBaJlacb aJIt noAcqera npov'renuft (I(oAI.IpyIoqax cerMeHToB)). Ha pucynre
548 He [oHrrrHo, rroqeMy npoueHr fipovreHlfi, rorraBrr]ux n <Ko4upyorqyo
o6:racm+3'HTO)> MeHbrrre, qeM rrx nporleHr, e <Ko4upyrorqrax o6nacr.rx) u g <3'HTO>? B

rroArrncu r Puc. 59 He yKa3aHo, r<ar 6ruu nocrpoeHbr rpa$r.rxr.r Ha rraHeJrrx A-B, c yudrolr

nonpaBKrr Ea MHo)r(ecrBeHHocrb ITJILI 6es Hee? Ayturaro, vro ra6ruqa, c onucaHrreM Bcex

oMr4rcHbrx gKcneprrMeHroB, e xoropofi 6li:rn 6r,r yKa3aHr,r pil:]Meplr [onyqeuHbrx 6u6ruloren,
qucJra rpoqreHr4f , npoure,4urlrx KoHTpoJrr, Kaqecrna, u npovreur,rfi, KaprrrpoBaHHrrx Ha reHoM,
6ura 6lr oqeHb rrone3Ha B srofi pa6ore.

2. OAnr.rrra Ils noroNeuufi, oarqurqaevsrx n pa6ore, rBJrrercr BbrBoA o roM, rrro HoKayt reua YBX)
He flpriBoAr,rr x <mo6alrnmt u3MeHeHzsM)) B TpaucKpr.rnroMe r{ 'rpaHcnaroMe. flo,ryvennue

4anurte (Puc. 75), aeficrnrzre:rbHo, cBr4Aerenbcrnyor o ue6oftUroi alrn:rury,ue o(iBLrBaeMbrx
3OabeKToB (o6ruuo B npeAenax 4x-rparurx napuaquii). O4naro onu 3arpanrBaror MHoro
rcHoB r.r Ha renrosoft Kapre c rpaHcKpr4rrroMoM (Puc. 764) ecrl reHLr c r,rHBeprr4poBaHHbrM
orBeroM ua YB-1 z YE|-3. T.x. e 6uororuu curHa,ru ualenrrcofi aMnnr.rryAbt Moryr 3arrycKarb
KacraAbr Ba)rHrJx peaxqafi, A),t4alo, qro rroHrrr.re <<uo6alrnux u3MeHeHlrfi)) HyxHo KaK-To

$opuaru:onat,. Ees sroro [onyqeHHbre pe3ynbrarbr Bp.[a nu Moryr 3MeHr.rrb (Harn]r

IlpeAcraBneHrrr o YB-1 xax o uo6a:rlnou perynqrope rpalcJrrrlfiu)) (crp.243).

3. B pa6ore ecrb [po6JreMbr co crarlrcrt4 qecKofi o6pa6orKofi. r{acro ne [oHrrHo, no KaKoMy
qzcny fioBropoB cAerraubr BbrBoAbr. fpaQuru sa Puc. 158, 21,24,278 ul,288 u f, 308 u ,.{,
318,448,55, 63E npune4euu 6e: crarucruvecrofi o6pa6orru. B nognucrx xPuc. 16,23,25,
32,33,3,38,39,40,56,57,62,81 u 86 yxasano: <Ouru6ru -  2 crau4aprHr,x or(rroHeHr.rr))
finfi (OrrH6KH - 1 crau4apruoe orKJIoHeHI.Ie). He nonrrHo, rITo gro o3Haqaer.

4. B 4zccepraquu 5 , a ue 4 ra6ruqu, xorr nocJreAHrr (n npuloxenuu) crour no4 nolrepou 3.

K ve:rrun rexHzqecKr{M rrorpernHocrrM orHocrrcr: He yxa3aHa pai}MepHocrb Kd na crp. 21; ne
MapKupoBauHbre flauenr4 Ha pr4cyHKe 9, ua crp. 128 oleqarra B ccr,rJrKe (npanunlno: nonpaBKa
Beu.qNaur.rntr4-Xox6epra), na c'rp. 140 ourE6xa n ccume na rparpux (na4o 17B), ecrr clmrcnonar
HecorJracoBzlHHocrb B noAnucrr K pr{cyHKy 58. 3aro 6esycnoenrrrrl gocroutrcraol,r pa6ortr
tBrtercs KparKoe orrr4caHl4e MeroAl{qecKoii .{acrn 3KcIIepHMeHTa B noAnxctx Ko BceM p[cyHKalM.
3ro o.reHr o6rerqaer [onl{Miurue I43JIoxeHHoro Marepza,ra. B rexcre [paKTVqecKI,I Her orrerraroK
rI oqeHb MaJIo [yHKTyaqrzoHHbx I,t cTr.rJrr.rcTt4 r{ecKrzx norpeuuocreii.

Vxa3annue 3aMerlaH[t HI.IcKonbKo He cur.rxaror npeKpacHoro BnegarJreHur or cauofi pa6orbr,
Koropar Bbr36lBaer 6olrlroft HHTepec u xeJIaHHe ee B [onuofi Mepe olleuurb. Bcx pa6ora



AB'lAeTc'I ueIbHbIM I-i Xopouo cnJlaHHpoBaHEI,M I.Icc.]IeAoBaHIIeM' An' pezrnI,I3aqIII,I KoToporo

6sr:ro paspa6oraHo HecKonbKo HoBLIX MeTOAOB, BK-rnOqaJI IrteroA nera6o,'tuqecKofo MeqeHu.s fi

MeTOA OrIeHKr4 pacnpeaeneHrrf MPHK prexray [oJrrrcoMaMu ra ceo6o,4nr,rura pu6ocouanz,

K6ropbre no3B6Jrr4Jrn olpeAenlITb BII4qHUS YB-l nenOCpe,qCTBeHHO Ha npOqeCC TpaHCntqUlI.

Bupryo:uo BbrrroJrHeHHar pe3ynbTarrrBHarr qacTb Ar4ccepTaIIHoHHofi pa6orbl coAepxt4T

rleHHefirnlTo tfaxrZvecxytO uuSOpir.laUurO. KOnqenrya,'rr,nO-3HaqI4MbIM, B qacTHOCTII, ABnqeTcfl

o6HapyxeHr.{e uso$opn 6enra YB-l u ero MPHK, a TaKXe AOKa3aTeJrbCrBo yTBepxAeHI{e, qro

3aMeAleHrre KJTSTO.1HOTO Aergg1u1 IIpIrBOAr.rT K CHr.r)r(eHrrro cr,rHTe3a YB-], a He Hao6opoT,

Hecnorp.r Ha HeKoTOpEre npo6neMbr co cTaTr4crr4qecKofi o6pa6oTKofi, aocroBepHocrl

pe3ynbraroB Hr.IKaKr4x coMHeHHfi He Bbr3blBaer, a BbIBoAbt orpaxalor c)"Tb rIonyqeHHbIX AaHHbrx.

AerOpe$epar cooTBeTcTByeT coAepxaHLIIo AI4ccepTaIIIII4, a B 15 ny$n14Kaqu.f,X uIBTopa OTpaxeHbI

Bce KJrrOqeB!,Ie pe3ynbTaTbt. flO COgepXauurc, aKTyaJIbHOcTIt, HOBII3HS, HayrIHOMy II

MeTOAUqeCKOMy ypoBHIo, a TaKXe [paKTI]qecKot ilelrHocTl4 nonyqeHHblx pcynbraToB

AuccepTarlqoHHas pa6oTa OTBer{aeT Tpe6OBaHI4tM, yCTaHOBJI9HH6M MOCKOSCTI4I4

focyaapcrBeHHbrM yHHBepcr.rTeToM uMeHH M.B. JlOrvonocoBa K pa6oTaM noao6Hofo pola.

co4epNanue ArrccepTarluu coorBeTcTByeT naclopTy crreqrraJrr,Hocrq 1.5.3 - <Morerynflpldag

61rorOrgs) (nO 6qOlOruueCKIlM HayKaM), a TaKxe KpI-rTepI4qM, onpeAeneHH6IM II11,. 2.1-2.5

flo:roNenras o Dpr4cyxAeHr4r.l yr{eHbrx creneHeil s MocKoncKo^4 rocyAapcrBeHHoM yHl{Bepclrrere

vMeHu M.B.JIoMoHocoBa, a Taru(e ooopMneHa, cofJracHo fipunoxeHr4sM Ns 5, 6 fIOrONeUu.f, O

AgccepTaUr.rOHHoM coBeTe MoclcoecxOrO rocy.4apcTBeHHor6 yHIlBepcI{TeTa }IMeH}I

M.B.JloMonocosa. TaKHM o6pa3oM, concKarerb [l.mrplzit Huxonaeeuq Jl.a6r.cr :ac:ryxraeaer

lpqcyxAeHr4r yrreHoii crefieHl{ AoKTopa 6lro:roruqecrux HayK rlo cnelll4anbHocrl4 1.5.3.

MoneKynspHzlq 6uo :Ilorus.

,{orrop 6uonorlrqecKlrx HayK, npoOeccop, 3aBeAylou[ii na6oparo-

pnei OyHKrIIroHaJrbHofi reHoMrrKI.l I.i KrerorrHoro crpecca I4Hcrrrryra

6norlrclrxu KnerK!{ PoccrficKofi aKaAeMI.rIi HayK (I4BK PAH) 060-

co6reHrroro noApa3AeneHI.It (DeAepalr,uoro rocyAapcrBeHHoro 610A-

xeTHofo yqpexAeHlr-g uayxu <oelepalbHbIfi HccneaoBaTen6cKr{i

qeHrp (Ilyur]HcKufi HayqHr'Ifi ueHTp 6l4onof I4rIecKLIx I4CC-[eAOBaHHii

Poccric<ofi aKaaeMhh HayK)) (OhU IIHUEI/ PAH)

floanncr' corpyaHllra tr4BK PAH OI4IJ nHUEl4 PAH
O:olusr Onr,rr.r Hr-rxoraeBHbl yaocroBepcrc:

Y.rensrii ceKperapb I4EI( PAH, rc.6.n.

01 $eepa,rr 2023 r.

Adpec necma pafomu:

142290, MocKoscKas o6nacr6 r. llyrulluo, y,r. tr4ucrnryrcraa, 4. 3,
(DI4U IHUEII PAH, tr4ucruryr 6uot|n:uxn KnerKIr PAH,

Jla6oparopur Qyurquona.rluofi reuouzr<u Ir Kneroquoro crpecca
Ter.: +7 (4967)739-140; e-mail: ozoline@icb.pqn.ru
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