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Axmy anono cmb uc cne d o e aa un

fenerIE.recKl{ KoAI,IpyeMbre Sorocencu6unusaropbr - gro (forororcuqHlre (hyopecqeuTHbre 6elrn,
Koropble orrl{rlarorct or xr,IMr,IqecKrdx QoroceHcu6ramasaropoB TeM, lrro oHI,I o6parylor 3HaqilTenbHo
MeHbIIre aKTLIBHbIx $oprur KlrcJropoAa r.r no3ToMy lrMeror 6onee nusroifi ypoBeHb Sorororcztrnocrr{,
o,{HaKo ue tpe6yror HerlocpeAcrBeHHofo Ao6asreHr.rf K KJrerKaM H3BHe. Tarue 6emu Mo)KHo
Ilcnonb3oBarb AJUI rlpl4llenbHoft eruunnaqr4r,r KJreroqHbrx [olynflqzfi, vro oco6enno aKTyEInbHo,
HarIpLIMep, npn $oro4lrHnMr,rqecKofi repanuu onKororIlqecKlrx:a6onesauuft. O4Haxo Bo3Mor{Hocrr,r
npulleJlbHoro yHl4qroxen[r KJreroK orpaHlrqeHbr na6opol,r AocrynHbrx Ha Aannrui MoMeHT

$orororcuqHbrx SnyopecqeHTHbrx 6erron pa3Hbrx rIBeroB (ncero HecKoJrbKo Bapr,ranToB). B cnere
3Toro, Hacro-flrrlail pa6ora, nocBrrrleHuffr co3Aanuro HoBoro reHerrilqecKr4 KoArrpyeMoro

Qorocencu6urnsaropa, aKTltBl,IpyeMoro cI,IHLTM cBeroM, r.r loryqeHr,rro HoBoro Bapr.raHTa 6enra
SuperNova c yBerl4qennoft (fororoKct4qHocrbro, 6esycroeno, rBJrrercfl aKTyaJrbHbrM KaK AJrt
6uonae4uqraHbr, TaK H rns Syn4arurenrallnofi HayKu.

Haywtan Ho6u3Ha accnedoeaHufl u npaKmuqecKan gHaquMocmt paflomot

llonyueunrre B xoAe pa6omr pe3ynbrarbl ornlrtlalorcs nrrcorofi creneHbro nayuuofi nonusnrr. Tar,
6rrnra ronfreHbl HoBbre feHerr.rqecKu KoArdpyeMbre Sorocencu6umasaroprr KillerOrange vr

mKillerOrange, aKTlrBrrpyeMbre cr4Hr,rM cBeroM. Anrop rroK€I3€ur, qro KillerOrange He ycryrraer no

Qorororcutluocrll IrIHpoKo LrcrroJr*yeMoMy 6erry KillerRed. llouuuo ororo, B xoAe pa6or 6ula
o6uapyxena Myrallus Sl0R, cnoco6creoBaBrrriu rroBbrrrreur,rlo e$Qextnnuocru v cKopocrr.r

co3peBaHl,It rI, KaK 6ruro rroKa3aJ{o, QorororcntrHocr}r 6enros KillerRed u SuperNova. Err.no
y6e4IarelrHo noKinaHo, rrro gKcnpecclrfl reuoB HoBhrx Qorocencr.r6ulusaropoB B KJrerKax 6arrepufi
I{ MJIeKorIfiTiuorII4x c r,rx ilocJreAyrour.rM o6nyrenueM nprlBoAsr x ru6eln [ccJreAyeMbrx Kneroqubrx
nonylrqufi. ,{annrre pe3ynbrarbr, HecoMHeHHo, 3HaqLrMbI c rrparTuqecxoft ToqKr,r 3peHl,rs, TaK KaK

tIo3BoJItr paclrl4pl,ITb Bo3MoxHocrlr orrrrrqecKoro KoHTponr sa (pynrqraoHr.rpoBaHr,rerrl 6enros Lr

KJIeTOK, a TaKXe MOfyT rIpI,IMeH.trTbCg. AJIfl. npr{rlenbHolo yHr,IqToxeHI,Ir KaK npoKaprroTr4qecKux, TaK I,I

SyKapr{oTr,IqecKr4x KneToK.

Codepucanue pa6omot, cmeneHb oflocnoeaaHocmu HayqHbx eorcodoe u ux docmonepHocmb

[raccepraq]IoHHarl pa6ota LrcJIoxeHa na 90 crpaH]Illax, rocrpoeHa rro craHAaprHoMy rrJraHy l,r

coAepxl4r: Bne4enrne, O6sop Jlzreparyprr, MatepuaJrbr vr MeroAbr, Pesylrraur u ux o6cyN4eHve,
Brreo4rr u Cnzcor q[Tr4pyeMofi nnreparypbr, BKJrroqaroulutrt 122 ccbrJrKr4. B 4ucceprarlurr r{Meerct

45 pucynroe u 1 ra6nurla.

BneAenne coAepxfl4T cBeAeHr4r o6 axrya;lbHocrlr, Hayunofi HoBlr3He r,r HayqHo-nparruuecxofi

3HatII,IMocrI,I npoBereHHoro lrccJreAoBaHur. CSopnaynilpoBaHbr qeJrrr lr'3aAaqrr rlccJreAoBantrr') a
TaK)Ke IrpI,IBeAeHbI ony6raronaHHbre rro reMe pa6oru crarbr.r r{ AoKnaAbr Ha ron(fepeHrlr.rrx.



O6rop Jrrrreparypbr 3HaKoMr{T rrr.rrareJrr c coBpeMeHHbIM cocrorHr{eM r.rccneAosanufa n o6lacru
co3AaHrlr vr rrcrroJrb3oBaHr{r $orocencur6zrnsalopon; cAeJraH aKrIeHT Ha {orororcnrmbD(
SryopecqeHTHbrx 6enrax. O6sop nr,rreparypbl Hanr{caH JraKoHlrttrro, oAHaKo coAepxrrr
neo6xo4ntr.tyro Anr rroHr.rMaHrl{ aKTyanbHocru rr pe3ynbraron pa6orrr un(loprvraqraro. O6paqaer Ha
ce6s sulaNdanrre norrlKa noBecrBoBaHr,rr or onr.rcaHr.rt B3ar,rMocafl3u cBr3rl crpyKTypbr n SyurqHz n
o6rrqHsx $nyopecqeHTHbx 6enr<ax Ao paccMorpeHr,rr coorBercrByroulrx Mexanr,r3MoB
(foprr,rnponanux SororoKcr{qHocrn. Tan r.uu,r r,rHaqe paccMorpeHrr csoficrBa Bcex or}rcaHHbD( Ha
ceroAHsilrHIaft Aenr QorororcurrHbrx 6enxon, onncaHbl cSepu rax rrpr,rMeHenns.. O6:op xopomo
nponnnrocrpr,rpoBaH (18 pncyHron). llocne 3HaKoMcrBa c o6:oporr,r n[Teparyprr neo6xoAraMocrb
nonyqeHl4{ HoBbx Bapr,raHToB (forororcnrrubD( 6enon, a) cJleAoBareJrbHo, vt aKTyilJrbHocrb
I,ICCJIeIOBaH krfl' He Bbr3brBiUOT COUUenUfi .

PasAer <Marepuarbr r4 MeroAbr)) olrrcbrBaer IrrIapoKufi na6op coBpeMeHHbrx MeroAoB rr rroAxoAoB
MoneKyJulpnoft u rrtero.rHofi 6nonorur,r, rlcnoJlb3oBaHHbx n pa6ore. PasAen BKnroqaer orrrrcanr{e
MeroAa KJloHr,rpoBaHr.rr [o rexHoJrorrln Golden Gate, HanpanneHnofi sBonroqrau r4ccneAyeMbrx
6enon, o[[caHrle paspa6orannoro B xoAe pa6o:ru MeroAa orrpeAeneHr.rr SorororcuqHocrr.r
loryqeHnblx 6erroe n 6axrepuax r.r KJrerKax MJreKo[I,ITaror$.rx, ra3Mepeuur cKopocrlr co3peBanlrr
xpolro$opa in vivo, BbrAeJreHlrr pexou6nHalrrHbrx 6enrcon, u3Mepsnr.rr cneKTpoB rrorJrorueHr,rr H
(fnyopec{eHrlnu Lr Apyrux craHAaprHbrx MoneKynxpno-6uoronrqecKr.rx ilporleAyp.

Perynrraru u o6cyxgenlre coAepxar 3 pa3Aena.
fleperrft pa3ren orrrcbrBaer co3AaHr4e BaplraHra KillerRed, roroprrfi ue $opuupyem DsRed-
noAo6nrrfi xpouo(pop. Esrno rroKa3aHo, rrro BHeceHr{e rpex nayraqufi -164L, D114G u T1155 -

rIpLIBo.{[T r o6pa-:onaru4ro (KJraccr4qecKoro)) GFP-noao6Horo xpoMo$opa r4 cMerrleulrro MaKcr4MyMa

QnyopecqeHrlr,rr{ B KoporKoBoJrHoByro o6lacrr (514 uu).

Bropofi pa3Aen coAepxr.rr ocHoBHbre pe3yJrbrarbr rlo troJryqeurEro KillerOrange - opanxeBoro
BaplraHra KillerRed. Benorc coAepxr{r 7 saNreH (G3C/Y66WD1l3SAI145SlFl77LlY22lHlE236Q),

rlpeAcraBnser co6ofi rpKo-opaHxeerrfi $nyopecqenr:nufi 6eror c MaKcr4Myuou no:6yxqeHr,rr npu
512 utvt LI MaKcrrMyMoM gMrrcckrv npkr 555 una. Eruo rloKa3aHo, .no KillerOrange He ycrlrnaer rro

SorororcuqHocrlr KillerRed. florurEuo ororo, yAanocb uonyqurb rraononaepnrrft riapva:rrT
KillerOrange rryreM BBeAeHrlr 3aMeHbr Y66W e 6eror SuperNova. IIo pesynbraraM rrpoBeAeHHbrx
lrccneAoBaHvfi uoxno yrBepxAarb, rrro co3AaHHbIe HoBbIe Sorororcra.rnrre 6emz KillerOrange kr
mKillerOrange, aKTrrBr4pyeMbre cuHr,rM cBeroM, Moryr 6rttr racnoJrb3oBanbr c KillerRed KaK BMecre,
TAK I{ HE3ABTICI4MO.

Tperufi p.tsAen nocBsrrleH yBenuqeHr,rro Sororoxcr{qHocrpr 6enron SuperNova n KillerRed. flyrervr
BHeceHr.rf, Myrarlrur S10R 6rrnz ronf{eHbr 6erru SuperNova2 u KillerRed2, e roropux xponao$op
co3peBaer c 6onrmefi eS$errunHocrbro, trro, B KoHeqHoM r{Tore, ilptaBeno K yBenr,FreHr.rro rlx
(forororcraqHocrlr. Errrru orrr4cauhr cneKTpaJIbHbIe xapaKTepr.rcrrrKrr HoBbrx Bapr4aHToB 6enKoe,

oxapaKTepr.r3oBaHo r,rx co3peBaHue in vitro, rroKa3auo, rITo no Qorocra6uJrbHocrr,r oHr4 He ycryrruuor

r,rcxoAHbrM Bapr,ranTaM 6enxon, KillerRed u SuperNova. Bunn parpa6orauu recrbr Ha

SorororcnqHocrb rronfreHHbrx Serxos B KJrerK€x MJreKorrr{Tarouux }r 6arrepufi.



Bce nayvnhle [onoxenvrfl,vrBbrBoAbr AocroBepHrr ra o6ocuoBaHbr, noJlHocrbro orporaror rronf{eHnbre

n pa6ore HayqHble pe:ymrarri. B qerou, pa6ora BbrnoJIHeHa Ha BbrcoKoM Haf{HoM 14 MeroAlrqecKoM

ypoBHe.

Tena ue MeHee, KaK r.r npaKTr,rtrecxlr nlo6a"f, HayqHat pa6ora, AlrcceprarlrroHHoe HccneAoBarrue

fop6a.rena.{rralarprax An4peenuua [Meer prA HeAocrarKoB, a raKxre Bbr3brBaer Borrpocbr, Koropbre Bo

MHOTOM CB{3arIbI C LIHTepeCOM OrrrrOHeHTa K TeMaTr4Ke I,ICCIeAOBaHI4' I,I He yManrroT 3HarrHMOCTr4

lonyqeHHbrx p*ynbTaToB, a TaKx(e He rroABepraroT coMHeHuro cTerreHb r4x AocToBepHocTI,I.

Mouentst, Ha Koropbre xoreJrocb 6u o6parurb BHuMaHLIe:

CursHrre cropoubr:

1. llponegeno o6reunoe r4ccJreAoBaHr.re, B rlpoqecce Koropofo Bo3Hr4KaJrr.r rpyAHocrr{ kr

HeyAaqH. Hanpraurep, HeKoropbre rrpuqenbuo BBeAeHHbre Myrarl]rrl Ans MoAr.r{uraqnn

csoftcre xporuo$opon uccJreAyeMbrx 6eil<os He cpa6oraru u rrplarunocb rrcKarb

anbrepHarraBHbre 3aMenrr (nanprnuep, cpa6orana 3aMeHaTyr66 ToJrbKo ua Trp), a Anr lorrcKa

npororrrrrHolo Bapr,raHTa c Heorrrr,rMaJrbHbrMr{ napaMerparrz rpe6oBarrcr cKprlHrrHr 100 000

roronufi KJIeroK, a 3areM MeroAnrrHoe yJrfr[reur4e ero cnoficre. OAuaxo AzccepraHT cMor

rrpeoAonerb 9Tr.r BpeMeHHbre rpyAHocrr.r, B pgynbrare qero Bce 3aAaqr.r LrccJreAoBaHus.6stnu

BbtnonHeHbr.

2. Parpa6oraHa rrpocruur, Ho BecbMa r43rrrlHrur MeroAlrKa orIeHKH QorororcntrHocrr.r reHerr.rqecKr4

KoAr4pyeMbrx Soroceucu6nma:aropon, Koropafl 3aKnroqaercr B cMerrreH[Lr KJreroK,

sKcnpecc[pyroilIr4x Soroceucu6unusarop ) c KJrerK€lM]r, gKcnpecc[p]rorqr.rMr4

ne$ororoxcraqnrrfi $nyopecqenrnsrfi 6erox, raueroqnft cBeqeHue B ApyroM crreKTpanbHoM

Kanuure, c ilocJreAyrouefi oqenrofi coorHorlreur4r r.rnTencr.rBHocrr.r ([nyopecqeHrlr{r.r arrrx

6enxon npu pa"rnofi 4o:e o6nyueHr,rr cBeroM, Bbl3brBarorquu $orororcprqnrrfi eSSerr. Taruu

o6parou, BBoAurcs BHyrpeHHr4fi cran4apr, Koropbrft nogsonser KoppeKTHo orleHr,rBarb

K[Her[Ky ruSeru [olynrrlrrr4 KJreroK, sKcnpeccupy]oqr4x Sorocencn6ulnsatop, n

rereporeHHofi nonyrrrlilrr KJreror. Her couueHIaft, qro oror upocroft, no e(f(ferrur;nbrir

cuoco6 oKaxerc.f, rroJre3HbrM B Apyrux uccJreAoBaul,rrx.

3. florur,Irrao [onyqeHr,rr ]I xapaKTepr4crllKn HoBoro Qotocencra6nlusaropa, orpa6oran cnoco6

oIIeHKLI s{(fertnnuocrr.r co3peBaHvrfl. ero xpoMo$opu, qro BaxHo c yqeroM npeAnonoxenHoft

aBTopoM B3tuMocBsau sQ $eru.rBHocrl,r co3peBaHllr xpovroSopa u QororoKclrqHocrr4.

Bonpocrr Ir 3aMerrarrnfl:

1. Hecrraotpx Ha ro, rrro B pa6orc o6cyN4aercr npo6neua oJrr,rfoMepHoro cocrorHr,rt

tpnyopecqeHrHbrx 6erroe, HanprlMep, B cnyqae AI,IMepHoFo KillerRed (unra KillerOrange) uwr

ero MouoMepHoro BaprraHra SuperNova (Hnn mKillerorange), caMo onuroMepHoe cocrorHlre

?IccneAoBaHHbrx n pa6ore 6erxos ne 6uro r,I3yqeHo. Terra ue MeHee, BBraAy AI,THaMI{rrHocrr,I
6enox-6elxoBbrx B3ar,rnaoAeficrsufi u toro, qro BHyrpvKJreroqHbre ycJroBr4r cpeAbr Moryr

npoBoul,rpoBarb caMoaccoqualll4lo on[foMepHblx 6emon, npoBepKa oJrrrrroMepnoro

cocrorHr.rr rroJrfreHHbrx 6enron Aaxe B ycnoBlaflx in vitro 6rno 6u rpaftHe nolegnoft.

flocroruxy o6pa:oranue 6eror-6eJrKoBbrx KoMrIJreKcoB noAqrlHrercr 3aKony 4eficrnyloqux
Macc, KoHrIeHTparIus 6ema clrJrbHo BJrrlter Ha oJrvroMepHoe cocro.rur{e. Cyqecrnyer



2.

MHOXeCTBO CryqaeB, KOrAa 3aflBJIeHHOe OnUrOMepHOe COCTOrHr,re 6eJrKOB nOAAep}KVIBAeTCfl
TOJIbKO B y3KOM Ar4arra3oHe KOHrIeHTparILrft, B CBere qero r4ccreAoBaHr.re KoHrleHTparltroHHofi
3aBI{cI,IMocr}I onuroMepHoro cocroqur,r.s 6ruo 6sr oco6esno un$oprvrarr,rBHbrM. Crour oco6o
orMerl{Tb, rITo Ha ctp. 36 A}rcceprarlvr{ aBTop Aenaer npernonoxeHue o6 onnroMepHoM
cocrotHrIl,I rro pacnonoxeHr{ro cy6re4ranvrrl B Kpr{crtumr4qecKofi peruerxe, qro He coBceM
KoppeKTHo ilo [prrrr.rHe rofo, qro rrpr,r KpvcraJrnrl3aulru Moryr o6pa^:onrrnarbcr JroxHbre r.rJrrr,
uao6opor, Hapymarbcs 6raororuqecKpr 3HaquMbre r.rHTep$eficn, r4 oArrH lr ror xe 6enon Moxer
KpIACTannU3OBaTbCq I4 KaK Ar,rMep, I4 KaK MOHOMep.
Brrgrrsaer yAliBneHr.re pa3Hr{ua B BeJr[qr4He aQQenra Myrarlm.r S10R B cocraBe KillerRed2 z
SuperNova2 (roropue 3atBJIeHbI KaK AllMepnrrfi u MoHoMepHrrfi 6elrrE, coorBercrBenno) ua
eQ(ferrunnocrr co3peBaHr,Ir xpouo$opa, qpKocrb vr $orororcclrqHocrb nccneAyeMbrx

Sorocencu6nrvlsaropon. O6cyNaaercfl, tITo ora Myrarlrr pacrroJroxeHa Ha uepuQepuu 6elra
I{, rIo-BLrAr,rMoMy, oKa3brBaer Aamnuft eS$err na ceoftcrea xpouo$opa, oAHaKo nerKo
rpeAnonoxl{Tb ee HerlocpeAcreeHHsrfi e(fQexr Ha caMoaccoquarluro 6elra (nanpurraep, ua
cra6prmsocrb ero Ar,rMepoB r,rJrlr MoHoMepon). Moxer nr,r 6urs raKoe, .rro eS(ferr 3aMeHbr
S I 0R o6ycronreH BJrr.rrHrreM Ha oJu4roMepr.r3arlmo 6enxa?
He oqens [oHsrHo, noqeMy rIpI,I BBeAeH]II{ MyraIII{ft c qersro 6loruponaHr,rr BoAHoro KarraJra

Qorocencu6nruaaropoB aBrop o6rgurser cxoAcrBo e$Serroe nryraqufi I199F ra I199L rcu,
.mo a o6oprx cnytltlrx BBeAeHr4e o6reunoro ocrarKa 6rorzpyer no4nrrft KaHaJr. Ecnra n cnyqae
Il99F 3aMeHbI sro 6oree qeM o6ocnonauno, To 3aMeHa II99L npeAcraBn-f,erct
cLIHoHr.rMLtuHofi , nocKonbKy r,rsorefi quH pr left qran sBrxrorcr rrcoMepaM[.
llpu anzuru3e crpoeHllr lpryopecIIeHTHbIX 6emos u ruyraqzfi, MeHrroqr{x rax cnoficrBa, Hr{ B

AI{ccepraIIvIvI, Hvr n anropeQepare He rrp[BeAeHbr ccbrnru Ha coorBercrByrou]re crpyKTypbr B
Protein Data Bank. Bo-nepnrrx, ron)AreHr,re [pocrpaHcrBeHHbrx crpyKTyp flpeAcraBnrer
co6ofi 6onrruoft u rlennrrfi TpyA, roroprrfi 3acnyxvBaer yKa3aHlrx u4enru$r.rKaropoB PDB (u
ccbrnor na crarrr.r). Bo-eroprrx, orcyrcrBr.re yKuBaHr.rf, TaKrlx ra4enrz$raxaropoB 3arpy,{H{er
ueganracurvmrfi aHurpr3 rroreHrlr4ilJrbHofo e$(ferra nryraquft vr oco6euuocrefi crpoeHr.rt
uccneAyeMrrx 6emon. Kporvre roro, AJrr HeKoropbrx cn) {aeB onr.rcaHu.f, sQQerra lryraqufi
(uanpurvrep, I199F v Il99L), Hnnlocrpaurll4 ma6o orcyrcrByror, nu6o He coAepxar
o6cyN4aenrbrx crpyKTypubrx sJreMeHToB.
B pa6ore yKa3blBaerc{, qro uosrrfi Qorocencu6raru:arop KillerOrange Mo)Ker 6urr ne
ToJIbKo He3aBHcI,IMo or cBoero npeArrrecrBeHHlrKa KillerRed, Ho r{ BMecre c nuu 6rrm
IlcnoJIb3oBaH Nw yHl4rrroxeHl,Ifl HexeJIareJIbHbIx KneroK. Moxno Jrrr npeA[oJro)Kr{Tb, 6yaer
nu e(f{err coBMecrHoro ldcnoJlb3oBaHrffi KillerOrange n KillerRed npocmru aAAr4rrrBHbrM
rlnlr cr.rHepn{qHbrM u 6y4er rrpeBbrrrrarb cyMMy He3aBr.rcr.rMux a(l$erron 6emos?
B pa6ore cylqecrByer psl onetlaroK, HenpaB[nbHbrx o6o:naueHrafi, crr4rr4crrlqecK[
HeyAaqHbIX KoHcrpyKrlufi u nynrryarluoHHbrx oruu6or (npunaepu: aMr,rHoKcr,rJrorHbx (c. 35),
<Jlrreparypnnft o6sop> (AnropeSepar), MereoHr.rn (c. 33), $nyopecquHn (c. 2l),
<CrepeoxnMl,IqecKr4x cocraB KaHana roqHo o[peAenter rroJrox(eHlre MoJreKyn BoAbI B HeM))
(c. 25). Ha pnc. 4 anrope(fepara yKa3aHo <Boe6yx4enr,re npu 600 nnr> ull.r <3rruccr4fl rrpr4
450 Hrr,r>, qro c6[saer c roJIKy, IrocKonbKy, no ncefi Br,rAI,IMocrr,r, r{Meercr B Br,rAy (crreKTp

nos6yx,4envflnpu oMI,IcclIn npn 600 HM> I,I (crIeKTp oMrrcculr upu nor6yN4eHr4r4 npu 450 nu>.
Ha prac. 8 anrope(fepara Ha ocu Y yKa3aHo <Ornoruenrre KJreroK c KillerOrange K KJrerKaM
EGFPD (nepoxtuo, nporryrrleHo cnoBo <<.rncna>>). B neroropbrx cny"rarx ucrroJrb3oBaHbr He
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oJII{IIrKoM yAarIHbIe aHruIr{qr,r3Mbl (nauprauep, <pe$epenc> BMecro (KouTponb>> vrlrvr
<raru6panr>). HapyureH noprAoK ur{rr,rpoBalus pvcyHKoB B reKcre (PHcynor 13 ua crp 27
III{rI,Ipyercs cpil}y nocJle puc. 9, Ho Ao puc.10-12). Ha puc. lI u 12 noArrrrcb ocu X - <Bpeux,
uc> (4olxno 6rrrr -,{nuna rorurrr, Hu). Puc. 65 - (c yBenr{rreHr,reM Bo3pacra 6arrepufi>.
Opara He coBceM [oHrrHa.

flpune4eHnble 3aMerraHvrfl, He yr\fruurror 3Haqr,rMocr[ pe3yJrbraroB pr He rroABepraror coMHeH]rro
BbIBoAbr, cAenarrHbre B Ancceprarlnu fop6auena r{.A.

3at&rcqeaue

,{nccepraqrloHHiul pa6om fop6avena,.{uurpur An4peeeuua coorBercrByer Kpr.rrepraflM (e rorr,r qncJre

n. 9), ycraHoBneHHbIM "floflorteslreu o [p]rcy)KAeHr{r4 freHbrx creneHefi" (yrnepxgeno
floctasoueul4eM tflpaerarenscrsa P(D or 24.09.2013 r. J\lb 842 c r43MeHeHvflMvr flocranoereurfi
flpanrarerrcrsa PO or: 21.04.2016 r. l',lb 335; 02.08.2016 r. J\b 748; or 29.05.2017 r. Jlb 650;
20.03.202I r. J\e 426; 1I.09.2021Ns1539), a caM Allcceprarrr HecoMHeHHo 3acnyxuBaer rrplrcBoeHr,rt
rcrouofi crerleHll KaHAHAara 6nororrrecKux HayK rro cnequiubuocrr{ 1.5.3 - Molerylxpuar
6uorornr.

Ofi uquontuorfi onnoneum:

,{oxtop 6ronorr,r.{ecKux HayK, negyrqrlfi nayuHrrft corpyAurrK, pyKoBoAr,rreJrb rpyrrrrbr 6enor-
6elronrre ssavMoAeficrBvrfl, @e4epzurrnoe rocyAapcrBeHHoe yqpexAeHue <(De4epa;rrnrrfi
llccneAoBaremcxufi rIeHTp <(DyngaueHTaJrbHbre ocHoBbr 6r,rorexuonoruil) Poccnficr<oit ax34Levtuu
HayK)
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