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Be4yrqefi opraHpr3arluu Ha Aucceprar{uoHHyro pa6ory A.B. MaMoHroeofi
<Yneru'IeHl4e Qorocra6nrbHocrn 3eJreHbrx SryopecqeHTHbrx 6emos B xr4Bofi
KJIerKe IIyreM 6noruponalr4fl, Soronn4ylll4poBaHHoro nepeHoca gJreKTpoHa)),

npeAcraBJreHHyro Ha colIcKaHr4e yqeHofi crerleHlr KaHALrAara 6zoloruqecKr,rx HayK
ro creqn€UrbHocrrr 03.01.03 - nroneKynrpHar 6uonorus

C uoiuenra KJIoHHpoBaHI{q n 90-x roAax 3eneHoro @nyopecqeHTHoro 6enra

6elxu ceMeficrBa GFP crann oAHI,IM H3 BaxHefirxr{x r4HarpyMeHToB

Bu3yanl43ar\Hr4. ?IcnorusoBaHlre 6err oeHx MapKepoB TaKoro poAa cr4rro

KraccI4rIecKpIM nOAXOAOM rIpU U3yrre[zr[ aKTlrBHocrr4 rrpoMoropoB, rroABr4xrHocrlr

KJIeroK, opraHenn, orAeJIbHbIX 6elron. Ha ocHoBe SnyopecqenTHbrx 6enron

co3AaloTc.[ ceHcopbl, pearzpyloque I43MeHeHI4e pH, noTeHrltralra MeM6paHbr,

KOHTIeHTp Ar\pru oupeAeneHHbrx MoneKyJr.Hecuorpr Ha orreBr{AHbre nperrMyrrlecrBa

aMIIHOKITICJIOTaMLI, III4pOKat ilaJMTpA(xpouoSop o6pasonau co6crBeHHbrMlr

OI{OTEXHOJIOIru)

Poccufic
r{n.

IIBeroB, -fipKocrb, cKopocrb co3peBaHllfl) y 6erros ceMeficrBa GFP raKx(e



cyrqecTByeT pfll, HeAOCTaTKOB, OAHT4M LI3 KOTOpbIX sBIteTCt

Soroo6ecllBequBaHl4e. flpo ero MexaHu3Mbr u3BecrHo He raK MHoro, AocroBepHo

MoxHo cKa3arb roJIbKo, tITo B ocHoBe Jrex(ar o6paruurre/ueo6pau4Mbre

HapylueHnt crpyKrypbl xpovro$opa. O4naro Anfl 3eJreHbrx SlyopecqeHrHbrx

6erros xapaKTepHo raKoe rBJreHue KaK oKr4cJrlrre rrbtas. Soroxonnepcvrfl.:
nos6yx4ennufi xporrao0op cuoco6es cny)Kr4Tb AoHopoM oneKTpoHoB B

rptrcyrcrBr,ru orpeAeJreHHbrx aKuerrropoB, rrepexoAr B KpacHyro sopry.
OrncrureJrbHat Qororonaepcvrflj f,BJI'ETC.f, ocnosHofi [puqr4Hor4

Soroo6ecllBeql{BaHut 3eJIeHbIX SryopecqeHTHbrx 6erxon B )r{LtBbrx KJrerKax.

.Ileralrnoe rIoHrlMaHlae

aMuHoKtrcJror 6elrca Lr paspa6oma MeroAoB 6opr6u

Sororounepczefi rBrrercs naxnofi Teoperlrrrecrcofi

la4auefi , rorop ofi u rr o cB.rrrq eH a A aHH afl Ar4caeprarlu oHHat

[nccepraqul Manronronofi A.B [ocrpoeHa

o6qeupuHf,TblMtl npuHllnrrauz. Ona cocroLtr us BneAertw, Olzopa nr4reparyphr,

(eneft tr sal.ar,, MarepnaroB LI Mero4on, Pe:yJrbraroB u o6cyx4 ei^ r, Brrno4on z

Cuucrca nlrreparypbr.

B o6:ope Jlureparypbl aBTop no4po6no ocraHaBJrlrBaercr Ha vrcropkrkl

orKphITI4t GFP n sBoJIIoqlIV rpeAcrasreHufi o ero crpyKrype n 6noxr{MurrecKnx

cnoficreax. Ocneqlenu LI3BecrHhIe Ha Aanuufi MoMeHT MexaHLr3MbI

Qoroo6ecIIBerIuBaHI{t SnyopecqeHrHbrx 6erron, oco6oe BHLrMaHr4e yAeneHo

oKl{cJll4Te.nrnofi SororonnepcuLr. OrAemnuft 6onruofi pas4eJr nr4reparypHoro

o6sopa rocBtrlleH MeroAaM yBennqeHr.rr Sorocra6nnrnocru QnyopecqeHrHbrx

6errcoe. B qenou, JrllTeparypnufi o6sop HarrLrcaH rroHrrHhrM r3brKoM r4 xopouo

rroAforaBJrr{Baer qlrrareJrr K BocIIpn flTli'ro cneAyroqr4x puBAenoB.

PasAen <Marepuanrr rr MeroAbr) coAeplrr.rr AoorarotrHo no4po6Hoe vr

€uroe orII4caHI4e MeroAl4qecrofi 6azrt, Ha Koropyro ouupaercr pa6ora. flouulro

craHAaprHhIX MeroAos 6uoxzMvIv\ MoJleKyJr.fipnoft u KJreror{nofi 6rEonorn11 TaKx(e

KparKo onl{caHbl [paHIII4nbr MoneKyfl.f,pHoro MoAennpoBa;'ilvrfr vr KBaHToBo-

xl{Mr{qecKux pacqeToB.

MCXAHLT3MOB 3TOrO npoqecca, yqacTr4e B HeM

c oKucJrlrrelrnofi

n 3KCIrepI{MeHTUUrbHOr4

pa6ora.

B COOTBETCTBIIU C



MOAuor4KArryrn

cpeAbr. Tarc,

BHeIIIHT4X yA[OBI.II''', a

aBrop npoAonxun

Co6crnenno, coAepxarerbHas qacrb pa6oru [peAcraBJreHa B pa3AeJre

<<Pesylrrarbl I4 o6cyxgeHlae>>. Anrop pa3AenrEr pa6ory Ha ABa 6nora. B nepnona

6lore orlrcblBalorc{ rIoAXoAbr rro yBerr4qeHrarc Sorocra6unrnocrrl EGFp rryreM

HMeHHo u3MeHeHpreM cocraBa rleroqnofi

HCCJIeAOBaIJI'Ie BrrkrflHvrs. pacTlrTeJrbHoro

Slanonoufta pyrvrHa, a uMeHHo ycraHoBzn KoHrIeHTparIuoHHyro 3aBraclrMocrb

sS$ercra pyrlrHa Ha

orlTlrManbHbre ycnoBr4t

MaMonrosa rroKa3€ura.

cpeAcrBoM AJII yBennqeHlar fiorocra6ulrnocrr{, rrocKonbKy 4eficrnyer roJrbKo Ha

EGFP, a Ha Sorocra6l{rlbHocrb raKLrx 6elron KaK TagGFP2, CopGreen,

CopGreen2 u Emerald pyrun He oK€r3brBaer BJrr{ flHprfl,..{aree rrpr recrupoBalaru

pyrl4Ha B p€l3rl,Iqnrrx o6uleynorpe6llMblx cpeAax aBrop rroKEr3€trr, qro cpeAaFI2

caMa uo ce6e yBenl4rrllBaer Sorocra6umnocru EGFP. A.B. Mair,roHroBa,uerarrbHo

vr3yqvnapa3Iru'rkrfl. B cocraBax cpeA u rrporecrr4poB€rrra ruuporufi crreKTp BerqecrB,

BXoAtIqux B cocranFT2, LI rIoKa3aJIa, qro pflA Berqecrn (runazAr4H, rr4rroKcaHTr{H,

quaHoxo6aJIaMVH I4 JII4rIoeBa.a Kl4cnora B cocraBe eALrHoft cuecz, a raKxe r4oHbr
-  ?+r
le- ) oKa3blBaror rronontllTeJlbHoe BJrLrrHne Ha Sorocra6znsHocrr. B xoAe

I4ccJleAoBa[vrfl A.B. MauouroBa u3yrrr4Jla Bnr4rHr4e u raKr{x BHerrrHprx yclonzfi,

KaK pH cpeAbl, rlnorHocrb pocra KJIeroK vr KoHrIeHTp arryrfi. cbrBoporKkr, pr

oK€Ba"llocb, qro rlpu TIoBbIIIIeHULT TTJTOTHOCTLT pOCTa KJrerOK U KOHTIeHTpaTIUVT

cblBoporKrl pacrer vr Sorocra6r.rJrbHocrb. lloly.reHHbre pe3ynbrarbr Moryr

cJIyxlITb MeroAl{qectcofi ouopofi Ant MHorLrx raccJreAoBareJrefi, pafioraprqqx c

QryopecqeHTHbrMn 6 emarrau Ha xr{Bbrx KJrerKax.

Bropofi 6norc pa6oru uocBsrqeH n3yrreHnto Brrtrfl:rtr4fl lrsMeHeHafi B

crpyKrype caMoro 6elra EGFP. MonexynrpHoe MoAeJrr4poBaHne rr KBaHroBo-

xLIMpIqecKLIe pacqerbl, tlpoBeAeHHbre coBMecrHo c la6oparopraefi npo$eccopa

AsHrt Kpruonoft (Yuznepcl{rer IONnofi Kanz@oplvrvt, CIUA), onpeAenr.lnu

Kpurl{qecKue aMI4HoKLIcJIorHbre ocrarKu B 6orosrrx qe[rx EGFP, flBJr{rorqr4ect

rIoreHIII4anbHbIMlI aKIIerITopaMu gneKTpoHa. Hav6olee aepoarHufi aKrlenrop,

TarcKe rrpeAnoxnn sau6onee

pacrBope. llouul,ro groro, A.B.

He {BJrreTcr yHr4Bepc€urbHblM

Qorocra6r{JrbHocrb, a

xpaHeHr{r pyTvrHa B

rrTo pyTHH, oAHaKO,



Tytl45r 3aMeHI'urI{ ua Leu, v, .qeficru.lTeJlbHo, 4annrrfi MyraHT xapaKTepr.r3oBaJrct

cyulecrBeHHo nosrrmeHHofi Sorocra6uJlbHocrbr), TeM He MeHee, ero

3HaqrrreJlbHbrM HeAOCTaTKOM CT€LIO CHr{XeHr{e a6comornofi crreKTpalsnofi
TIyBcTBIITeJIbHocTLI 3A CqeT cMeIIIeHLIf, paBHoBeCI,It xpouO@Opa B CTopOHy

uefirpalrnofi Sopnarr. .{nr 6opr6u c nporoHr{poBaHneM xpouo{opa aBrop BBeJr

AolonHLITeJIbHbIe 3aMeHbI no noJIo)KeIIH[M 205 u 222 H rroJr)runn '{pwrit n

oAHoBpeMeHHo Qorocra6ranrnnfi NryraHr yl4sL/E2zzc. .{anee A. B.
MauonroBa npoAoJIlKI4JIa florrcK nara6onee orrruMuurbnofi saMeHbr rro noJroxeHLr*)

145, npoBeA{ Hacbrrrl€uoqufi MyrareHe3, a raK)Ke u3it.q{ura Brru'dHue 3aMeH B

rpyrux rorroxeHzxx (65 z 165). pxg uoryreuHbrx MyraHroB (y145c, yl45M,

F165Y z T65G) xapaKreplr3oB€ulc.f, KaK Bbrcorofi a6conrotrofi cneKTp€r.JrrHofi
rryBcrBI'ITeJIbHOCTbTO, TaK I{ nOBbrrrrenHofi Qorocra6uJrbHocrblo. Konr6uH}IpoBaHr,re

uyraquft no TpeM noJrox{eHr{rrM np}rBeJro K [OJryqeHr,rrc pflAa BecbMa

Sotocra6rlJlbHbrx Bapr.IaHron (Hanpunrep, T65G/Y145M), a raKxe 6Hr uor'r.reH

rpofinofi MyraHr (T65G/Y l45M/F L65Y), r<oropufi nonu,rMo rpKocrr{, cpaBnrauofi

c EGFP, II BblcoKofi Qorocra6r,ururocr]I, xapaKTep]r3oB€lJrc.f, KoporKr.rM BpeMeHeM

xl{3Hlr QrryopecqeHllt4l'I (820 nc), qro Aenaer ero BecbMa nepcneKrreHofi uerxofi

AJr{ Mr,rKpocKorur FLIM.

ocnosHrre pe3yJlbrarbl Al,Icceprallnn orry6maroBaHbr B perlemupyeMbrx

xypH€f"Jlax u npeAcraBJreHbl B Marepr4aJrax xonQepen\nfi. Pa6ora rpeAcraBJrrer

co6ofi 3aKoHtIeHHoe HarrHoe I{ccneAoBalr4e v coorBercrByer rpe6oranvrflM,

upeAbsBrreMbrM K KaHArrAarcKLlM Arrcceprallll{M "florox<enr4eM o [plrcpKAeHr{Lr
yrreHbx creuenefi" (yrnepxAeHo flocranonJreHr.reM flpanurerbcrBa pO or
24'09'2013 r. Ns 842 c Lt3MeHeHla.f,uz flocraHoBJreHlrfi llpanureJrbcrBa p@ or:
21.04.2016 r. J\b 335;02.08.2016 r. ]llb 748; or 29.05.2017 r. Ilb 650), a Anacracus
Bs'recrasoBHa MauontoBa 3acJryxr4Baer npr4cBoeHur rreHofi crenen u KaHAuAara
6nonoruqecKl[X HayK no clequ€IJlbHocrr.r 03.01.03 - MoneKyJrrpsas1uotrorwr.

,{uccepraql4oHHa{ pa6ora 6ura 3acJryrrraHa Ha uexna6oparopnofi
tconQepeuquu Wcrnryra 6noxuuura r{M. A.H.Eaxa @e4epanrHoro
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I{ccJleAoBareJlbcKoro IIeHTpa <(Dyu4arraeHT{rrrbHbre ocHoBbr 6raorexnoJrorur{)

Poccuftcrofi araAervruvrHayK (flpororor ]{b 2 or 30 nox6px 2018 r.).

flpoQeccop, 4.6.n. enuqrzfi [,.W.
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