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<Moaynsrlr.Is DKcnpecclrrr reHa HIF2A B nnroprrroreHTHbx crBoJroBrIX KJrerKax

qeroBeKa c r{croJrb3oBaHpreM crrcreMbr CRISPR/Cas9>,

TrpeAcraBJresnofi Ha cor4cKaHrae y.renofi crerreHlr Kalrtr4ara 6IaonorrrecKl4x HayK

no clerlr{anbHocrr{ 1.5.7 - reHerlrKa.

Axry annHo crb r r{c cxeA o Batlvrfl,

frzuorcugecKl{e ycnoBl4fl Bbr3blBalor crpecc B KJrrlrKax Ir rKanrx, B pe3ynhrare qero B HIlx

pa3nlrBaercs. KacKar, aAanrvBHbrx pearqrzfi. AAanraqueft x xpoHr,IrlecKoMy fl4rloKclrqecKoMy

cocrorHlrro rBJr.f,ercf, (foplruponanze HoBbrx KporBeHocHbrx cocyAoB [rrs. yryrrlreHzs

oKcr{fenarllu rraneft. Cpe4u yyBcrBx.ITeJrb}rbrx K rl.rrroKcr,rrr opraHoB gepAerlua{ MrIIIIIa 3aHI{Maer

oco6oe Mecro B cLrly roroi yro KapAktoJrorrlqecKr4e ga6onesaHvrfl flBlrflro'tcs BeAyllefi npuuunoft

cMeprHocrl4 B Mr{pe. flpra zirrsMu.recKofi 6onesuv cepAUi} (I4EA) cyxaloTct KopoHapHble cooyAbl,

B pesynbrare rrero pa3BrrBaerc{ xlloHr,IqecKa{ fr4troKclrfl E cepAeuuoft MbIIlqe, rITo Mo)I(er

upr4Becrrl n KoHeqHoM cqere x zn(faprry. CoornercrBeHHo, BoccraHoBJIeHHe KpoBeHocHoro

cna6xe;aus. r4 HopManbnofi or<crareHarlrlr{ cepArla flBrflercs. xffo.renoft TepaleBTlzqecrofi za4aqeiT.

npu I4BC.

C 4pyrofi cropoHbr, rurloKcllfl .tBJrflerc{ oAHrrM r{3 xaparTepHrrx [pr{3HaKoB orIyxoJIeBbIX

rrauefi. llonrrurenve oKcl4reHar\pru;" ro SrasuonorzqecKr4x gnaqenzfi ga cq€r npopacraHl4{

KpoBeHocHl;rx cocyAoB B orryxoru ]rrBJlf,eTc-rr [pu3HaK0u e€ nporpecckrv r.r ne6raro[prltTHbrM



rrporHocrrrr{ecKr{M Kprrrepr4eM. Tannu o6pasou, rt oHKorlofnlr cyilIecrByer npo6levla

clepxr{BaHLrfl. aHrvoreHe3a B orlyxoJtI4.

[uccepraqrag M. K: Xr,rseHr rrocBjrrueHa r..r3yrrerrrilo peryJItIlpII4 aHfl,IofeHe3a B orBer Ha

rr4rloKcnqeoKrre ycJroBr4r, qro 6esycrronuo sBJrrerct aKTyilJlbsoft reltoft AJI{ coBpeMeHHoft

6r,rorr,reAuuvrHbr, rrocKonbKy pe3ynbra.Tbt, n(lJryqeHHbre B pa6ore, Moryr 6r,r'lr ucuoJIBoBaHbI rIpI4

paspa6orxe:HoBbrx Sop* Tepailvrvr KirpAr4onorFrecKr4x 14 oHKoJloruqecKux za6oneF,aHuir

Hu,yuuan HoBr,r3Ha pa6iomr H rrpaKTvr4ecnafl. LleHnocrb pe3ynbraroB

B Arrcceprauraonnofi pa6ole M. K. XzseHb rrcrroJrb3oBana MeroA CRISPR/Cas9

reHoMuoro peAaKTr{poBanufl eu6puonarbHbrx crBoJroBbrx KJreroK (3CK) rnx nonyqeHutl

r,rsoreHHofi rnero-rHoft uogelsuoft cl{creMbr, Koropaf, rvlo}Ker' [pr4MeHsrbcfr I'rs. I,I3yqeHI,It ponl4

perynsropHoro $arcropa EIF3E B crpecc-peaKrlrM Ha fr4rroKcr4rrecKue ycJIoBI4t, a raKxe B

aHri.roreHese. C nouorrlbro rrony.reuHoft xrero.ruoft MoAeJrr{ ili4upur. KcluclaHrrnHoBHa la3yrrura,

KaKr4M o6pir.:onr MoHoaJrJreJnurrft HoKayr rcsa EIF3E s 3CK Brrvfler Ha oKcrlpeccuro Qaxropoe,

r{HlyrlnpyeMbrx rrzloxcuefi (HIFs). T'arcrre oHa r43yrrilrJra, KaK gror Horayr cKa3blBaercfl. Ha

cnoco6nocru 3CK r< azQ$epeHrlr4poBKe B Me3oAepMaJnHoM HarrpaBneHvIu vr K SoplvrfiponaHvlo

3HAoreJrr.,raJrbHbrx KJreroK. B pa6o:re, rloKa3aHo, trro gHAoroJrrHBJrbHr,I€ KJIerKI4, noryr{eHHble v3

3CIt c HoKayroM EIF3E, o6laAarol rroBr,rlrr€HHofi cno,co6Hocrbro r< (l,oprvrrapoBaHlllo cocyAoB,

Taxue KJrerKr4 Moryr r4cnoJrb3oBarbctr n Syn4arvrenranrnoi,i peleHeparrrsuoft raeAzIIIrHe npl4

paspa6omerHoBbrx rroAXoAoB K Teparurv xpoHr,rqecKoft r'unoxcuu. llolo6naxpa6ora BbIrIoJIHeHa

sa 3CK BrrepBF,re. Tarcuu o6pa^:ou, ArrcceprarlrroHHaa pa6ota o6na4arr uayuuofi HoslagHofi Ia

rrparTr,Igeclcoft suaqzMocrrro.

Crpyrry p a v Kp arKo e c oAep)KaHur e Ar,rc ceprarlucrHrrofi p a6 oru

,{zccepraqia-fl M. K. Xuseub r.rMeer crzlH.{?pf11yro crpyKTypy. B Heft ecrb fJIaBbI

<Bne.4enr.re>, <O6sop nr4Teparypr,r>, <<Marepuanbr Ir r4eroAbD), 3a Ir3Jro]KeHr.reM pe3ynr,TaroB

one4yer olAenbHat rJIaBa <O6cyN4eHr{e)), KparKoe 3i:lKJrror{eHrze x.I BbIBoAu. O6rdnr pa6oru

Tanr4rreH Arrs. :r.a:nrvrAarcKr4x Arrccepraqzft, rrauyclcp[rrl cocrorzt us l2'7 ctpaHrzu, oH coAepxr4T

29 pucyuxcLe z I I ra6luq. Cnzcox Jt:Lrreparypbr BKJrroqaer I70 nosruIrft.

Bo BBeAeHr.rr4 o6ocHonana aKTyanbHocrb reMbr p.nccepra\kru:; e€ [paKTlrrlecKafl

3HarI[MOCTb r.r HOBrrcHa; C(fOprr,rynupoBaHbr rleJrb t;I 3a)\aqv r4ccJreAoBaHr,rr; npIzBeAeHbI

rroJroxeHr.rr, BbrHocr.rMbre Ha 3aulr.rTy; yKia3aHbr rouQepeuqvn, Hq KoTopbrx 6stttu AoJroxeHbr

pe3ynbrarbr pa6omr. Bo nne4eur{r.r HirxoAr{lcl TaKXe crrrrcoK us rp€x ny6ruraqufi M. K. XrseHr

B perleH3apyeMr,rx HayqHbrx )KypHarrax. HaAo oruerr.rrb, rrro ronrKo B AByK ra3 Hrrx coAeplr(arct

Mareplranbr Aaunofi Ar4cceprarluouur:fi pa6orr,r. Bo BBe)AeHr4r,I Mapzx KoncrauraHoBHa



yxa3brBaeT cBorrx KoJIIIef, KoTopble TolKe ytracTBoBtull4 E LICCJIeAO'BAHIIV. cOrlacuo gruvt

cBeAeHr.rqM,, Mapu-a KoncrauruHoBna IlbrrroJrHI4JIa ouronnoft MaccI4B SKcnqpI4MeHToB,

BKJr nqeHHr,rx B AaHHyIo AIlccepraIII4 oHHyIo p a6 ory.

O6sop nr{Teparypr,r rrpr4BoArrr aKTyanbHbre cBeAeHLIjt rlo [po6'JIeMe Al{ccepralluouuoft

pa6orrr, xopoIrro r{Jrnrocrpr{poBaH Lr rrosBoJUror rrorrqrb JIorI{Ky rtpone4duuux n pa6ore

gKcrrepr,rMeluToB. B o6:ope orrucaHo, Karg{M o6parou KJre'lKa peafl,Ipyer Ha rr{rloKczqecKlre

ycJroBrrr, ocBerrleua ponb B aAanrr,rBHo,ft rreroqnoit pealrqzr.r Satcropon, IIHAyII[pyeMbIX

runorgzefi (HIFs). Paccltorpeurr Krror{eBbre peryrJr{TopHbie Qarcroprr, BnI4tIorIpIe Ha

gKcnpeccnl.o HIFs, a raKxe feHHorepanenrl,IqecKl,Ie no tl,xoArbl, B Koropblx l{cnoJtb3osar[ HIFs

vrv ux unru6rzroprr. B KoHrIe o6ropa npr4BeAeHo KparKoe 3aKJrroqeHLIe, B KoropoM

cyMMr{poBa.Hbr rroJroxe]F.:j/.s.> flBuBrrrvecfl. rrp'eArrocbrJrKoft An.s AaHHofi Ar,rccepralluonnofi pa6orrr.

Pa^:Aen <Marepzarbr 14 MeroAr,D) oqeHb o6mvpurrfi a coAepllelr 35 no4pagAeros. 3ro

6esyclonHo orpDr(aer orpoMHoe panuoodpasrre MeroAoB, rlorroJrb3oBaHHblM aBTopoM s csod\,I

rrccneAoBarrr{r4: or ceKBeHr.rpoBaatkrfl rro Ceurepy Ao reuoMHoro peAaKTl{poBauufl Lr

oH.qoreJrr.raJmHofi 4n$lpepeuqupoBKr4 3CK.I{erms He orMerr.rrb, oAHaKC), qro HeKoropble H3 orllx

rroApa3AeJroB MoxHo 6srro o6reAvH[rrb. Ilanprauep, ABa rroApagpera, nocBtIrIeHHbIe 3aMopo3Ke

rr ptr|MoposKe KJreroK, a raxxe qerbrpe [oApa3Aena, rrocrBrr{eHHbre Bectepu-6norrIrHry.

Sxcuepznaenramnrrfi pa3AgJr rro4er€H Ha rpr{ -tracrvr. Bo-nepnrrx, 9To rloJlyqeH[e 14

xapaKrepr{orrlKa cy6rnouon 3CK c HoKay:foM rleneBoro resa EIF3E ueroAou CRISPR/Cas9

reHoMHofo penaKTr,IpoBaHws.. Bo-nroprx, rcauecrnennils. v KoJrr,rqecrBeHHat oIIeHKa e(f$exra

MoHoanJreJrbHoro HoKayra EIF3E Ha eKcrrpeccnro HIFs e 3CK rprr pa3nI,Ir{HoM coAepxaHl4l4

KrrcnopoAa B cpeAe. B-rperrrzx , Brryrt{Hvre MoHoaJrJrenbHoro HOKayta EIF'38 na (fynnqr,roHaJlbHble

xapaKTepr.rc'rprtkr gHAoreJrr{anbHbrx nporr3BoAHbrx peAaKTr{poBaH}rbIX oy6xronon 3CK. B

KaqecrBe Kr)HTponfl no nropofi u rperrrefi ,qacrr4 aBTop rrclonb3yer FIe loJILKo I4cxoAHbIe 3CK ra

3CK, KynbrrrBrrpyeMbre rrpt4 rroHr.Drennoft KoHrleHTparlrrr4 rfl4cnopoAa,, Ho raKxe I{clonb3yer

3Cl(, o6pa6oraHHbre xr4Mr.rirecKr,rMr4 BenqecrBaMu, vt\lrrrr4pyrorlr4e rarloKclrrc in vitro. 3ro

npz1aer oco6yro y6e4urenrHocrr rroryqe HHbrM pe3yJrbraraM.

B o6cyN4eHrau Mapu.s KoHcraHTrlrHoBHa Kparrco o6o6uaer: nonyqeHHble pe3yJlbrarbl,

rroMerllar urx B KoHTeKcr coBpeMeHr{brx ficoneAoBanzfi:, nocurq0HHrrx snofi tevarnr<e. ,{anee

cneAyer KparKoe 3aKJrrorrgHr,re no pa6ore. B KoHue pa6oru o(foprrrynupoBaHo 6 Aoeomno

o6renanrrx BbrBo.rla.



3al{e.raHlls

3aveqaHus [o cyuecrBy

Hoprrualruufi Quslrolorv.recrcilfi ypoBeHb coAeJpxaHlrfl KplcnopoAa B TKaHtx

qeJroBeqecnoFo opraux3Ma HaxoAl,rrc-f, B :flpeAeJlax ot 3 lo 7o/o, n cpOAHeM cocraBJltt 5o/o, B

orryxoJreBblx rKaH.[x ypoBeHb Kr,rcnopora o6rrqHo Hrrxe prBapbvpyer B rIpeAeJlax or 0.3o/" ls 4o/o.

OusuororzFrecKl4 rrepeHocr.rMrrfi yponenb rlruoKcr,rlr, BeAyrluft r aanycKy aAanraIIIroHrIbIX

peaxqzft B KJrerKax, HaxoAr{Tcx n paftoue 2o/o co.qeprxaHltt Kl4cJxopoAa B TKaHlx. Yponenr

rr{rroKcr{r{, ne4yrqefi K naroJrorrrqecKllM r43MeHeHI{.flM HopMaJrbHbIX lKaHeft, naxo4ratca n pafioHe

1% (McKeown S. R. Defining nonnoxia, physoxia and hyproxia in tumours-implications for

treatmentresponse//TheBritishjourrralof radiology.-2014.-T.87.-J',lb. 1035.-C.20130676.),

B csoeft AlrcceprarlnoHuoft paeiole Mapul^ Koncran:ruHoBHa ynorpe6n.aer repMIrHbI

(HopMoKcr.r:s) r{ ((f[[oKcr{q), rrMe.rr B nz4y na6oparopHbre ycnoBr4s KyJrbrI4B}IpoBaHLIf,. To ecm, n

Ar,rccepTarlrrH rrrrroKcr,rqecKr,IMr.r ycroBHsMI,I Ha3brBaroTc-f, ycJroBt4.rr c 5Yo t<ucnopoAa B cpeAe, a

HOpMOKCrreft nassrearcTcs ycJIoBr4s o 20o/o Kr{cJropoAa B cpeAe, qro cooTBercrByer aoaepxaHllro

Kr4cnopoAa n arrvroc(fepe Ha ypoBHe MOpr. C tfueuonorr.{ec(ofi ToqKI4 3peHrs 50lo xucnopoAa B

cpeAe sBrflerc.s HopMoKcrreit, a 20Yc, KMcJropoAa B cpe[ie .rrBJrjrerc.rr runepoKcr{reuarlueft. crporo

roBopr, flrrroKcrrqecxue $zsuoJroruqecKrreycnoBufl s AaHHofi:pa6ore lporecrrIpoBaHbl ue 6ulr,L

HaAo oruerl4Tb, trro nyraHlrrla B sToM nonpoce otrern xapaKTepHa trnt: Aannofi o6racrra. K

coxareHr,rrc, Hr{ B o6sope, Hu n o6cyx(AeHr{t4, Mapzx KoncranruHoBFra r{e pacKpblnaer ceoeft

no3rrrlr4lr KilcarenbHo repMr4Honoruv, flcrloJm:yeuofr Ars onvcaHllt oKcI4reHaIJr4Lr,

K coxarenurc, aBTop Becbrira HeaKKyparHa pr HeroqHa B Aelanj{x o(fopnrneulltfi, rITo

Meuraer BocnpHf,Tr.rro reKcra, BblHy)r(Aaer Bo3Bparqatbc)s. B qTeHuI{ Ha3aA pr or{eHb pa3Apaxaer.

Mem<ue I.r oqeBr,r.4Hrre oQopnavrreJrboKr4e onn6xa [epeq:[cnerrbr B olAeJrbHoM [oApa3Aene Aanee

r,r He HyxAa.rorcr B KaKux-Jrrr6o xotrruten:Tapvflx or aBTopa. Pg.r: ouru6oK, I(oropble MoxHo orHecrl4

ourn6rau o(foprr.rnegz{, TeM He MeHee Bb[ibrBaror Borrpocbr, rra Ko'ropbre xoreJrocE 6rr nonyulErr

orBer. Tar,, pucynorc 2l cHarraJra BLr3r;rBa,er HeAoyMeHLre r{3-3a o(fopvrneuu{, a rloroM - I4 IIo

cyllecrBy. llpu paccMorpeHr4r.r 3Tofo pr4cyHKa oosAa0rcq BrlerrarJleHlde, rITo Mapun

KoucranrnHoBHa xaorr.rsHo paccraBn-f,,Ira:na4 cron6rararrr4 rrrcrorpaMurr an€:4oqKl4, KoropblMlz

o6rrquo orMeqaror AocroBepHbre pasnvunfl,. Tax, rr pzcyHxe 21A gn€sAoqroft orMer{eHo

KoHTponbHrJe 3Har{eHrre racxo4nofi rvr:rtuu 3CK, a B pr4cynKe 2lB sn€s,4oulcauv orMeqeHbl noo6qe

nce crol6r,rru. floerouy HenoHsrHo, qro osHar{aer Ha prrcyHKe 2lA HertoMerleHrrufi gn€sAoqxofi

nucoruft c'ror6un, o6osHa'rarcrqufi yponeHb oKcnpeccuu 6e.nrca EIF'3E y orpeAaKTLIpoBaHHoro

cy6rcnoHa H8. Bucora erofo crol6ura v. (ycbr) cpeAHeKBa,qparl{qHoro orKJIoHeHut

cBr,rAerenborByror, qro B erolr cy6xnoHe rrporr3orrrJro AocloBepHoe IroBbIIIreHI,Ie oKcrlpecor4l4

6elra EIF3E [ocJre MoHoaJrneJrbHoro HoKayra rena, Ko.4lrpyrcqero srol 6eror. Ecma oro raK, To



oro yAr,rBlrleJrbHbrfi (paxr, KoropoMy aBTop He y4enrer rrrzKaKoro BHI,IMaHI,II B TeKcre. Tyr crour

orMerlrrb, ace (fynxqrroHaJrbHbre ]r HeKoropbre Ar.rafHocrl{tlecKue recrbl rIpoBeAeTIbI ToJIbKo Ha

AByx orpe,[aKrr{poBauHbrx cy6rrouar Ft9 er 812, no He Ha cy6ruone H8. K cJIoBy, 3ra

us6uparelr,Hocrb nyraer He roJrbKo rrplrareJrr, Ho ui aBTOpa. TaK, rIoArII{cb K pI{cyHKy 20

co.4epxr{T yrroMrrHaHr4e KJroHa H8, roroporo Ha pr4cyHKe Her. U, uao6opor, p[cyHoK 21

co,qepxr4T IaHHbre rro KnoHy H8, Ho v rex:c:r, u noAnprcb K prrcyHKy xron H8 He yrloMrlHaror. B

pe3ynbrare ororo 6ecnop.arura ue y4aErcf, caMocrosreJrbHo paso6parr;c.s u H.eo6xoAI4Mo crlpocl4rb

aBTopa, rrro )Ke n 4eftcrnrzreJrblrocrrl lrpor{3or[no B pe:]ynbrare per(aKTHpoBaHI4t c cy6uoHoIu

H8? Bcerlit nu npeAJroxeHuilr crpareurls peAaKrr4poBanvfl. rena EIF3E ne40r K cHLIII(eHI,Irc ero

sxcnpecczlr?

Tperre cepresnoe 3aMeqaHrre K MaHycKpr4nry - 9To He3HaqrrreJrbHocrb BbIBoAoB,

cAenaHHbrx n pa6ore' C olnofi croporirbr, MolKHo cKa3ittrb, rrrro BsIBoAbI T'orIHo coorBercrBylor

lorytreHHurM pe3ynbrarau. C 4pyrclfi cropoHr,r, grr4 BErBoAbr cJrHrrIKoIvI KoHKperHbI, oHIa Hoc.f,T

orrr4careJrbrmrfi xapaxrep, B Hr4x rrparTl4rrecKrrr Her gJreMeHlroB Hayqnoro o6o6qeHl{t. Taxzrr,t

o6pason, \tlapun KoucrauruHoBHa B aHaJrurvrqecxofi qacru;, cnoefi Ar4cceprarluounofi pa6orrt

ocTaBr,rJra c,[r4rxKoM MHoroe AoMbIcJrr.rBaTb qIITaTeJrIo, I{ ftbrBo.n:bl .sBltfltoTcfl oTKpoBeHHo cla6nuu.

Ocr'zulrHrte 3aMeqaHHfl

Ocramnrre 3aMeqaHus uo o$oplrneHr.rrc lr crurrrrcrtrKe MaHycKpr4rrra He rpe6yror orBera

aBTopa, sBJnrorcr KoHcrararlueft $arra u qprrBeAeHbr B rreAarorr{qecK[x rleJrtrx.

Ter,cr MaHycKpI,Intauzo6utryer crrrJurcrrrqecKr,rMr{ ourpr6xaun rr HeroqHocrtMlr B nrr6ope

cJIo.B, HeKoropble I{3 Koropbrx sBJrrrorc.fi TepM[HaMpr r; -rerrcuN,{u olpeAeneHlr.rrMrr. llpuuepou

Molter cJry'xlrrb repBas Qpasa BBeAeHus (crp. 8): T'ax, n erofi Spa:e aBrop ynorpe6naer

HenoAXoAqulzfi repnrzH (pa3BrITr,reD Br,{ecro repMr,rHa (3BoJrrorlrzs) I{ Izclrorb3yer raBTonorprqHoe

croBocoqe'laHl4e (perynsqur roMeoorarr,rtrecKofo 6arauca>. FIey4a.rHurra Kaxerct raKlr(e

ynorpe6neHrre K reHHoMy HoKayry repMr4rra <<caiurctrcuuf)), Koroprrft o6rr.ruo uclonxyerc . Arnr

o6osHa-{eHr{.r{ grrl,rreHerra.recKofi perynsrlzta, a He MyrarllaoHHr,rx co6r,rru.ft.

Anrop MolKer ynorpe6urb cJroBoooqeraHr.re <6onee rroBbrrLeHHbre KoHrlenTpa{}rrr)

(crp. 19); onpeAeneHlle (HeAaBHr4e rrccne,{oBaHrl.f,), ux4es B BLrAy HanwcaHHyro gerBeprb BeKa

Ha3aA crarllo (wp. 32); Moxer :narr4;curb (crpyKTypa.qoMeHoB)) BMecro ((AoMeHHar crpyKTypa>

(Pzc. 1); (rJTaHAaprHoe orKJroH€Hrrs cpeAnero) BMecro (cpeAueKBarpartrrtnoe orKJroHeHrre)

(Puc. 20). I(poue roro, Bcrpeqarorcrr npe.ntnoxeHuf, c HecorJracoBaHHbrMr4 rrJreHaMra (uauprauep,

crp,26,34)'.

Jlorara lr3,[oxeHr.ls BHyrpr.r HeKo'ropbrx uraB nr,rreparypHoro o6:lopa He BErAep)r(aHa.

Hanpzuep, repBoe rrpeAJroxeHrre pa:lAeJra L2 rrureparyllHoro o6sopa roBopr.rr o AByx Bapr,raHTax

6elra, HIII1A vrn HIF2A, rax4uft r,r3 Koropbrx Moxer oB-a3arbcr c KoHcrl4Tyrunuofi



cy6uenr4Hr4llefi HIF-18, o6pasyx rerepoArlMep. B cne4yroqel{ flpeAno)KeHtrlrrrroflBlrflercf, HoBrILI

r{rpoK - 6enox IfIFA, noroprrfi l\4ox(er 6urr upegcraBJren yxe rpeMfl. BaptraHTaM}I: y)I(e

ynoMrHyrr,ur,tr HIF1A u HIF2A, a rax:xe HIF3A. ,{anee aBrop c)rrlcbfBaer oco6eHnocrn

oKcrrpeccula HIFIA u HIF2A, oeratlJrrrfl HIF3A 6qs raxoro-ru6o BHuMaLWrfl,. OH nosnrsercfl B

pr.rcyHKe 6es rcarfix-ruE6o rouruerrrapr4eB, [pr4 [epeqlroJIeHI4LI Hassankrit reHoB I,I BHe3anHo - B

Qurra-urnoii $pare pa3Aena. 3ro nrr:lrrBaer HeAoyMsHr,re, rrpr4xoAl4Tc.f, IrocrotHHo Bo3Bpalqarbct

B rlreHulr Hasan\ r.r B KoHeqHoNl c.rd're oqeHb pa3Apaxaer. ,{pyrurrl npl4MepoM Moxer cnyxl,ITb

pa3,4en 1.8 nlrreparypHoro o6:opa, rAe aBTop roBopr4:r o HiilILIqHI,I AByx cloco6on uony-ueHufl.

oHAoreJrr,rarrbHbrx r<lleroK Ir errrrcbrBaer AocrolzH crBavr He.qocrarKv grrrxMeroAoB. flanee, B KoHIIe

gTofo pa3Aena, oKa3blBaercr, rrro ecrb r4 rperuft cnoco6 ilonyrreHfit 3H,4orenI,IanbHbIX KJIeroK, I,I

aBTop HrrKErK He yKa3brBaer, KaK gTor rperaii rueroA coorHocr4Tcs c nepIrbIMI,I AByM{,

Taxoft cnoco6 rr3Jro)r(eHra{ Bur3brBaor y trlrrarerr [ocMorperb rIepBoI4crotIHI{KI,I. llpra eronl

oKa3r,rBaeror, qro crrrrcox nlrreparrypbr roxe AaneKo He6esynpeueH. HanplrMep, ccrura 48

loJryqvJracr ru6pz4noit, a vMeHHic: y raeoAnoKparHrl npoqrrrrrpoBanHoro aBTopov o6:opa,

Harrr{caHHo'ro AByMs .srroHcKr{Mlr :yqeHb,rMrr Hashirno,to & Shibasaki, HeBeAoMbIM o6pasorvr

rrorBrrJrocb erqe 4 aBTopa. Tar<uu o6paaolr, Hepa6o,ruurr craJrr,I Bce 19 ccrrnor r o6sopy

Hashimoto &, Shibasaki, a raK)r(e ccblJrKa r rofi crarbe, aBropaMl4 rcoropofi 6urv erz

npncoeAr.rH.dnnrre aBTopbr, Ccun<a Ha crarbro c cgME,ro aBTopaMr4 o(fopruneHa B TeKcre, KaI(

ccbrJrKa c AByMr aBropaMr4 (Forrir;tatr & Houghton, 12010), xor{, Mo}Ker 6utb, oro npooro

HerxpaBr4nbHarr ccbrJrKa. Cculxpr Ha ABe orarbrr Yuan et al. 2014 no4a (crp. 46) u 2015 rorc

(cr11.38) orcyrcrByror. Her B crrr.roKe clarbr4 Gu (2018), upoqurzponannofi ABaxAbI. Anrop

Moxer yrroMf,Hyrr, cBor4 npeAbrAyrrlae gKcnepr{MeHTbr, KaK Ha crp. '79, u ne cna64urs qvrarerfl

ccrrrrofi na crarbro, rAe Mor(Ho noqepnrHyrr un$opl',rarlurc o6 s:rzx 3Kcrrepr4Menrax. Anrop

rrcnonb3yer [pu reHoMHoM peAaKTrr.poBaHurv rrJra3Mr{Ay u ne Aa€r' ccblrrKy ua y.reurx, KoTopbre

cKoHcTpyr4 poBnnr4 3ry rna3Mr{Ay.

Hea.rxyparHocrb, HeroqHoc:rb B ,uerirJurx u oiftopMr,rreJrbcKrre omu6xn B HeKoropbrx

Cnyqagx 3aCTaBJI'IOT nOAOBpeBaTb, r{TO OI{U [OpO)K.4eHLI ]KeLaHI{eM aBTOpA OIIHCbIBaTb B TeKCTe

ToJrbKo yAo6nrre Als. ce6g. gKcrreplrMeHT€rJrbHbre HaxoAK.rl, a ooraJrbubre 3aMaJrqlzBarr. Haupvuep,

Ha prrcyHKe 23 y KJroHa E12 orvreqeno gn0gAour<ofi nocroBepHoe H3MeHer{ue gKcrrpeccl{I4 feHa

HKI, t<ogrlpyrorlero feKcoKr4Ha3y HKl, Koropaq rr3peKrroqaer rvrera6oJll{3M c aepo6noro

Abrxalltrfl, Ha rJrr4KoJrr,Is. 3ro, cyAr no pucyHKy, IIoHI4xeHkIe Iro cpaBHeIIIrK) c zcxo,quoft ttu:r'ueit

3CK, Ho B TeKcre aBTop oro Hr.rKaK He KoMMeHTT{pyer. B ro xce BpeMfl rIoBbIIIreHI,Ie gKcrlpeccvll

srofo feHa B KJroHe H8 n rexcre oc;o6o orMeqaercr. .n[pyrzrvr npur\4epoM flBlrfle'lcfl. oIIvcaHI,Ie B

TeKcre pe3ynbraroB rro aHanr,r3y grcrrpec;cnLr reHoB aHrIaoleHr{oft az$SepeHIII4poBKI.r. Anrop

roBopr.rr, lrro rrprr o6pa6orrce 3CK. MrrMertrKaMn rH[oKcI4Iz Bo BpeMs guAorelualr'uoii



au(f(pepeHtqr,rpoBKr{, ua6nto,qaetcfl. Hr4sKafl. oKcnpeccrir 14 4ax.e orcyucrllue sKcapeccwr reua

VEGFR2, KoArrpyrcuero peqerrop K (faxropy pocril eHAorenl4t VEGF (crp. 91),'OAuaro

pr,rcyHoK 28 u raStwla 11 roBopr.rr o roM, qro raKoe na6rrcAaercs rorbKo B oHAoreJII{aJIbHbIX

npor,r3Bo.qrlrrx oAHofi rrnntrr4 HuESOl), n nel ua6mo 1aercflB npolr3BoltHblx Apyroil tusuu ESM04.

HeupumHofr u ueurarorqeft.rrenuro o$oprrlurermcroji olrradroii flBJlfiercfl.To, rITo aBTop

He BcefAa co6ruoAaer [paBHJro, corJracHo KoropoMy Ha3Barr]re renon o6ogHaqaerc-a Kypot4BoM

(Hanpurvrep, crp. 26,27,30, 31, 5t1,67,83,97). Jlar:nncrple Ha3BaHI{.fl BITAoB raKxe cneAyer

BbrAeJr.rrrb r(ypcr{BoM (crp. 26).

Pucryuox 5, nsrrrrfi r43 crarba llon'istal et al. (2ClI0), ue nepeneAeH Ha pyccr<uft ssrrr. He

uepene4€H HapyccKr,rfi sgrm u p[cyHoK 18.'{nr HeKo,Topbrx pr4cyHKax rIoArII{cb He coAepxl4T

un(foprvraqr4p\Ha qro yKa3brBaror crrpc)JrKr.r, rocraBJreHrrbre aBropoM (PI'tc. 8, 10). Pucyttor<29 u

noArrr.rc[ K pr.rcyr{KaM 14 u 28 Hrs ./MecrrrJrr.rcb Ha olnoji crpaHzl{e Ir (rrepecKoqlrJllr) Ha

cneAyrouyro crpaHrzrl/. Pr,rcynox 25 .qilH B rrnoxorvr pa3pe[reHul,I, B pe3yJlbrarg IIoAnIlcI4

ropr.r3 oHTanru oft o crr o Ka3 aJrrrcb HeqrrlaeMbrMr.r.

r{ac,rr ra6raq pas6uru Ha ABe c'rpaHprrlbr, npra gToM garrasu.rrfi psA ecrb ronbl(o Ha

repnoft r,r3 HLrx (Ta6nuqu 3,4,5,7).T'a6tmust9 u 10 rre co.qepxar uur$opMaqr{rr, K KaKoMy AH{

4ra$ Q epeHrqr,rpoBKr.r orHocfl rcr upun e4euu rre qu $pu.

Pa:qer <Marepvanbr r.r MeroAbr) TrlK xce, KaK krBcs.pyKonr{cb, rperurrr HeaKKyparHocrblo.

Tar, y oJrr.rroHyKneorr,rAoB, cJryxarqux Anfl co3AaHrlf, Marpprrlbr AJr.a cr,IHTe3a HanpaBnslorqux

PHK, ue yKa3aHbx cryxte6urre [oc.rreAoB,areJrbHocrLr, ]acrroJrb3yoMr,Ie ,4ng BcraBKLt rlo JII,ITIKITM

KoHrIaM B rrJra3Mrr.4y. Pa:4enrr 2.5.:i,2.5.8,2.5.9 ynowrlzHarcT r,rucrpyrur4r,r npopr3Bo.4l4Tersa He

yKa3brBa.r caMoro [pol43BoAr.rren.f,. Flexoropoe [porpaMMrroe o6ecneqeur4e ynou.anyro 6es

ynasar:vrs. rrpor43BoAr.rrerr*, a HeKorolpoe -[oqeMy-To yKa3aHo Aaxe c aApecoM (fupvrr.

3aKruo.reHkre

I,lnrrlrorquecx B MaHycKpr,rrrre HeAocrarKr,r He) orv,{eusror rofo $axra, qro Mapux

KoucraHuzHoBHa Br,rrroJrHr.rJra 6olruryro a 4o6ponryn gKcrrepr4MeHTaJrbHyro pa6ory, Koropa.s

orJrr{qaercJl pil3HocroporrHr,rM rroAxonoM I,r rrqareJlbHbrM rrcro,JrHeHlleM. IrlcnomgonaB pa3Jrr4qHbre

MeroAbr, Brgrroqas KaqecrBeHHbre, x:orvqeo'rBeHHbre z QynrcqvoHZUrbHlro recrbl, oHa noryr{r4na

r,rHTepecHbr:e pe3ynbrarbr, AocroBepuocrb Koropbrx He Bbr3brBaer coMHeHufi. 3ru pe3ynbrarbl,

AeMoHcrprzpyrcuue oco6eHHocrlr nHyrpuruero.rHofi peryJr.,rrlkrr.r rrpu pa3Hbrx KoHrlgHTparprflx

KprcnopoAa, r{Melor Kax reoperlrrlecKoo, TaK Lr rrpaKTr,rqecKoe 3HaqeHr{e. Brrno4u

Ar{cceprarluoHnofi pa6orur Hocrr orrucarerbHufi xaparrep, Ho coorBerorByror rronyqeHHblM

DC3VJIbTATA.M.



OrAenrno xoqercs orMerr4Tb, rrro s cnoefi AI{c epralll{oHHofi pa6ore Mapul

Koncr:auurHoBHa rzcrroJrb3oBaJra reHoMHoe peAaKTI,IpoBaHpIe CIRISPR-Cas9 n orHoIrIeHI'II'I K

TaKOMy CnOXHoMy r4 Kanpr.I3HoMy rc6'r,eKTy, KOTOpbrMrl SBIrIOTCI errldpraonaJlbHble cTBoIIOBbIe

KnerKr,r rreJroBeKa. Mapux KonoranruHoBHa oAnoff krs nepBbIX B crpaHe ycnelxHo

orpeAaKrr{poBana 3CK rarcuu o6pmou, uro6rr peAaKTpIpoI}aHIre [pIzBoltI{JIo K AocroBepHoMy

$yuxqzoH'aJrbuoMy eS$exry. B groM ouroureurau ee c coaBTopaMlr MoxHo Ha3Barb

uepBonpoxoAIIaMLI, ueft nyrs HaMHoro cJtr)xHeft, qgv fr3X, rro zAer cJIeAoM'

, llo pe3ynbraraM Ar.{cceprarlrroHHoro zccJrelloBaHllr ouy6maxonaua oAHa

gKcrrepr4Me)HTaJrbHa.rr crarb.rr u oAr,rH o'6:op B oreqecrBeHnblx HaytIHbIX peIIeH3IrpyeMbIX

xypHanax, B o6oux crarbrx Mapu.a KoHcranrraHoBHa qBr.selcs nepBbIM aBTopoM, rITo

cBuAeTeIr,rcTByeT o ee ne4yrqeM [HrlHoM BKJraAe n sru uy6lLrKar\vvt. Kpoue 3Toro, Ha ocHoBaHI,IH

4arrHofi t\r4cceprarJkrtr ony6mlronanrr rJraBbr c orrucaHl{eM nporoKoJla reHoMHolo

peAaKrr,rpoBanyrs I4IICK B AByx uouorpa$ra-ax, uocaxq€uurrx Me-roAaM reHoMHoro

peAaKTr4poBa:nr4fl.. Srtz lronorpa$un nsnyrueHbr rr3AareJrbcrnou Cu6zpcKoro orAeJIeHIzt PAH.

Perylrramr Ar.rcceprarlpronnofi pa6orr,r HeoAHoKparHo ,4oJro)KeHbI Ha Itou$epeuqvrflxvl Hayr{HbIX

KoHfpeccalK, B ToM rrucre rr Ha Me)KAyHapoAHbrx Hayrrnbrx (fopynrax. Harzcannrrft na ourose

.qr,rcceprarlpronnoft pa6omr anroperfepar [oJrHocrbro orpaxaer ed ocHoBHbIe pe3ynhrarbl pI

NOJIOXEHII,fl.

Tan:urr o6pa:ou, Aucceprarlr4s Mapuu KoncrarnraHoBHbr Xnnenr <Mo4ynxqul

gKcrrpeccrrn rena HIF2A B rlJrropr{noreHTHLrx crBoJroBrirx KJrerKax rreJroBeKa c IrcrIoJIb3oBaHI4eM

cr.rcreMbr CRISPR/Cas9> rBJrf€T,c{ saron.reuHofi opr4rr4H ruofi pa6orofi, HayqHoe pr

lpaKTr,rtrecKoe 3Har{eHr.re Koropofi He nr,rsrrBaer coMHctttuit.llo cnoervry colep)KaHplro, ypoBHro

BbIlroJIHeHl[r.r{ HayqHbrx uccle4onanuft, uayunofi HoBI,I3He rr npaxruueoxofi 3HaqI4Mocrl4

loJryrregHr,rx pe3ynbraroB Ancceprar\H.s. noJrHocrbro orBer{aer rpe6onanzstv, n.9 <<lloroxeuus o

rroprAKe npucy)KAeHr{fl yqeHbrx croneHeft), yrBepxAe,HHofo ocraHoBJIeHIreM llpannrelrcrna

Por 24 c,,eutx6px20l3 r. J\! 842, rpeAbirBJrreMbrM K FraH.4pr,4arcKr4tM Aacc,epra_IIrItM; a e€ anrop,

Mapux KoncranrrlHoBHa Xunenr, 3acnyxvBaer rrprrcyxnenvrs yueuofi crerleHl{ KaHliru'I*ata

6zororz.re)cKzx HayK rro clequ€rnbHocrr{ I:5,7 - reHerrma.

Orgsre Ha Ar{cceprarlrrouHyto pa6iory Mapr,u lKouclanrnnoBHbl Itusenr <Mo4ynrqua

oKcnpeccr4a reHa HIF2A B nnroprrloreHTnbrx crBoJroBr;rx KJrerKax qeroBeKa c rrcrIoJIb3oBaHI{eM

cr.rcreMbr CRISPR/Cas9> paccrr,rorpeH, odcyN4eH u oplo6pen Ha sacel\aHkrkr or4elra Krero-rHofi

6vorornr.r @fBy OHKII OXM OMBA Pocczz 30 cenr:.{6px 202I roAa, rlporoxon J\b 9.

Pelylrrarr;r foJrocoBautts.: za- 19 rrclocoB, rrporrrB - 0 ronocoB, Bo3Aep)KaBllrptxct - 1 roloc.
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