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OQuqna.nrnoro onrroHeHTa

3arafi nosoft E;renrr BaAunnoeurr.

AoKTopa MeA[rlrrHcKtrx HayK, npoQeccopa PAH,

Ha ArrccepTaq[orrHyrc paoory .fllrno.nrcrcoro llnrn Bnrcroporuva

<<Crpoenue rr MexaHr{3Mbr Synrcqr.rouupoBaHus HoBbtx cy6crparon
6nolrour.ruecrlerqnrl (;rroquQepuuon) n xponrorpopor rplyopecqeHTbrx

OEJIKOB>).

rlpeAcraBJrenrryrc Ha corrcraHrre yveuofi creneHu AoKTopa xnMurrecKrrx HayK
no c[eqrraJrr,Hocrr{: 02.00.10 - <<6uooprannqecKas xrrMrrfl>

Pacrpr,rrue crpyKTypll xpouoQopoa z nroqr.rSepuroB c rleJrbro floulrMaHlur
MexaHr43MoB Qrryopecqeuquu n 6nonrouflrrecrleHrlrrr4 tr cos4an fr crrHTerr{rrecKlTx
aHaJIOTOB .tBr.SeTC.{ aKTyaJIbHbIM

xLrMr4vr, 6uoloruu, Qu:nr<ra.

Ha[paBJreHr4eM uccne4oeanuf qenoro p .Aa luayKl

Arryzumuocrr 3a4a'<v o6ycnoBneHa KaK ee

{pyH.qaMeHT€rJrEHbrM 3HarreHI,IeM - rrorBJrreTcr Bo3MoxHocTb pacKpbrTb
HeI43BeCTHbIe MeXaHI43MBI CBeIIeHIZt OpfaHI43MOB, npOCJIeAIITb tlx 9BOJIIOqIIOHHyIO

cB{3b, TaK u rrpr{KJraAHbrM - pacKpEITrIe crpyKTypbr r-l ceoficrs npl4poAubrx
coegunenlrft [o3BoJIlIer co3AaBarb cvHTerrlqecKl{e coeAzueHrzt, Bo3MoxHo c
yryrrueurloft crpyrrypoft rr yJrfr reHHbI[,rrE csoftcrsaMLr Alrfl. 3a4aq Br43yaJfiBar\r4r4

xr4Bbrx crrcTeM Ha pa3ILFIHErx ypoBHrx opraHl{3arlurr (or xneror 4o uelorer<a).

B csssu c srrrM, qenrlo Al4ccepraqraonnofi pa6orbr -f,lrnonrcr<oro Z.B.
-'Bl4tIOCb II3) {eHlle XIIMIIqeCKI4X MeXaHLI3MOB, JIe)KaIIII4X B OCHOBe tI3n}.I{ellI4fl
cBeTa HeKoTopbrMrz xrB6IMI{ opraHr43M€rMr4, a TaKiKe rrccJleAoBaHpre

Bo3MoxHocrefi rx npuueneuua.

B xoAe pa6orbr 6rr.nn neyrenrr Mexaurr3Mbr co3peBaHlnr xponro(popa
Kpacuoro (fnyopecqennroro 6erxa, co3AaH (f .nyopecqeururrfi r<pacrarenb HoBoro
Tl4rra Ha ocHoBe r<onQopvaquonno-(pzxcrzpoBaHHoro xponro$opa

lpJryopecqeHTHoro oeJrKa, Bbr,{eJreH r,r ycTaHoBJreHo cTpoeHr.re u
AeficrBur moqz(pepnna Fridericia heliota z ero crpyKT)?r{brx aH.LlroroB, BbrAeJreH

rr ycraHoB.rreno crpoeHue r4 MexaHrr3M 4eftcrrzr moqu$epuua Blrcruux rpu6oB.

Pa6ora ri3JroxeHa B T paAI,IqIroHHoft Qoprrae ri cogepxc4T raBbr (BBeAeHr,re),

<O6:op JrrrreparypBl), <<P*y.nrrarr,r u o6cyx4enrae>>, <<3xc[epr{Meura,rlbHa{
qacr6)) v <<BrrBoarr>>.

B nepnofi qacrr{ o63opa Jrl4Teparypbl rr3Jrox{eH6r ycfiexu 14 rrpo6JreMbl B

OOJIaCTI{ pa3paOOTKt4 HoBbIX XpoMoEOpOB LI HOB6IX MeTo,qoB tIpu4a}ll4fr
rouQopuaqzoHHofi x{ecrKocrlr, [pl4BoAtrql{x K Bo3Hr4KHoBeHr.r}o (fnyopecqeuquz
B orBer Ha cneqraSravecroe paclo3HaBaHr4e, paccMoTpeno nprrMeHeHl4e

cr{HTeruqecKr4x xpouo(f opoe lpnyopecqenrurrx 6err<oa g:ra SnyopecrleuTHofo

3eJIeHOfO

MEXAHT43M

r{Mr{AXI,IHra, a raKxe HeKoropbre LrccJre4oBar;'rrs. Qlyopecqeuqrrri criuTerl,IqecKux



xpoMoQopoB B pacrBopax' Koropbre rloreHrlr4aJlrHo' Moryr 6rrrr npulleulrMbl AlItr

r.rMI{AXIrHfa. np"t"a"""' t'p"t"p"' PHK arlTaMepoB' cneqllQnuecr<r

cB.rr3blBarorl[xc fl v aKT^Btrpyouo.x $nyopecuenuulo clr'Tero'r{ecKrx aHaJIoroB

*poto$opou $nyopecuenTnim 6enroe' [poaHanl43lrpoBaHbl trx fipenMyulecrBa Ir

HeAocrarKr{, oflacaHbr npI'tHIIr{rlbI Bll3yurv3ar+lv *ot^nn"""ou 6elor-xpovro$op' B

qacru o6o:naqegbl ocHoBHbIe rIeDcneKTrrBLI CO3AaHIlt HOBbrx

B rracrHocrr4, (KpacHbrx)) u e$$enrunno cBf3blBaloulllxc{ c

flaprHepaMI'I.

Bo nropotr 'racrra o6oopa olncaHbr I43BecrHLre Ha cefoAHtlrlrtlra rerlb

6uomouullecueHTHble ollcreMbl u pa'so6paurr Bo3Mo)KHLIe BaplraHTr'r cI4HTe3a

aHa,rofoB [p[poA'6rx nroquifepunoB: cBerr.flKa_ (,{-nroun$epvu), cllcrevH na

;;;;;;;"";""p*",,u, soronporeraubl' cl4creMa 6ax'epuir'

fnaea pe:ylrrurbr vr o6cyx4enue'

B uoAuane 3.1 npe4loxeH coBeprrreHno nonrril floAXoA K ciruTe3y

KpacHbIX XporraoQopon us GFP BBeAeHITeM OCHOBHbIX OCTaTKOB B6IUSU IIo3l]qI4u

65. Kpacurre Qruoopo$oprr orKpblBalor rlepc[eKTl{By upuNnsrreunofr

" ty**uurt.ny6""t"," flaroilorl4r{ecKllx flpoqeccoB: onyxo:reft BHyrpeHHIlx

opraHoB, MeTacTa3OB.

B uo4rnane 3.2 - rou$opuaqnonno-Qur<cupoeaunrrii xpor"ro$op GFP -
pa:pa6oran MeroA rlpocrpu*'"'u"ttttoii S^lf^uy noABl4xHoro 6en:ulu4euoeoro

rfparrraeura- B cocraBe xpor"roQopa- OII:-{"-.*"Ho' trro BBeAeHIte sroro

3aMecrrrreJrr yBeJrrrqlrBaer rnairioslrft nuxo4 $nyopecqeuql&r xpouo$opa GFP

Ha 3 rropfAra' qro HecoMHeHHo IiMeer rIpaKTIiqecK]To 3HaqlrMocrb

Bfi3yanfi3arJLrlt MaJIbIx co6lnuii B KJIerKe rr Aenaer Bo3MoxuocrL ln

na6ruogenur rrprz fenerlrqecKoM MapKIrpoBaHr{I'I'

B noAuaee 3.3 anrop AoKa36IBaer, uro xpouo$oplr $lyopecqeHTHblx

6erxoe Ha ocHoBe tp",tto6utu Mofyr cylqecrBoBarr' B Aerlporour4poBauuoM

cocro.tulrlr. Iloxa:an "outa 
cnoio6 KouTpors c[eKTpaJlbr{r'Ix ceoficte

O;y;;;;;""""* 6e;*on - rlepexoA MexAy nporoHl'IpoBaHHL'IM vr

4.trpotott"ponanurrrrl Trp66'

B no4ualax 3.4 u 3 '5 BbIrIoJIHeHo liccneAoBaHrre rto pacuflQpoBKe

crpyKrypbl I{oBofo nroqa$epuua 
-Fridericia 

heliota' -fMP anarus [oKa3arl' qro

o6uapyxeunsrf anropov ComX tBrserc{ crpyKTypHbIM KoM[oHeHToM

ruoqnQepraua, no ue o6la4aet Srryopecqenqzeft' '{anee 
anrop flpeAnaraer

MeToAIIKItcIIHTe3apa3JIIIqI{bIxIOTeHIII'IaJILHbIXaHaJIoroBnpl4poAHo[o
;;"AA;"" Fridericiaieliota u B rrore' BbIAerI{er Bel,'ecrBo 3'5'1' o6na4atoqee

cxonH'rMr{ 6uonrolrrnecqeHTHbrMt ceoficrsar.{u c flpnpoA'brM ruoquQepuuo't'

B rIoAfJIaBe 3'6 pacKpbrr MexaHIr3M pa6orrr qelocruof

6uoruouunecqenrnoft crrcreMbr Fridericia heliota, roroprrfi tBJlferc{ coBepIreHHO

HoBbIM, BrIepBbIe BbIfBJIeHHbIM B rlpllpoAe' Ou ocnosaH Ha oKIrcJIareJIr'HoM

4er<ap6orcnnnpoBaHrrlt Sparn'ren:ra rtl3fiu.a JlroquqeprlHa'

KOHIIe fiepBol{
xpolro(fopon,

TIIfl
vlvo



Pacr<prrrue crpyrcrypBr roBoro rnoqa$epana u c'HTe3 ero a'irnora B
KoMrrJreKce c HoBbrM Mexaulr3MoM 6raonrouznecqenqzrz Aaer B pyKrl
ZCCJIEAOBATEJIEft rrOEYrO HAAEXGIYIO CI{CTCMY BII3Y,,I'*AIJII'T g 6UOIOH4qECXI4X
cr4creMax. llpegcrarnxercx, qro cr,rHTerr'qecKr4 fi ana.,ror npapoAHoro
:[oqn@epuna, non],'-rennrni aBTOpOM, craHer AocryrrHbrM or.roxunflrqecxzu
peaKTr4BOM.

B no4rnane 3 . 7 nora-:ana HoB€ur rrerrrriA HaA xr4MLi:a
nroqu$epnna qepB.{, qro rar xe npoJrr.rBaer cBer
6zonrouanecqegruofi crrcreMbl B gBoJrIoIIt4a.

rroAfJraBe 3'8 paclcprreaerc-{ eqe oAr4H MexaHr{sM 6ao,,rro^41a uecrleHrlr,r[
6r,onorlrqecKvx cr4creM, B qacrHocrr.r rplr6oe. orponepraerc, cyqecrBoBaBrrra_s
AO CeroAHrrrlHefo .4rrr reopurr 6aonrolarznecqeuqzz rprz60n 

" ,p"iou"u", cs .'oBafr- yrBepxiqaercs, qro [peArroqr.r@epznorra rpr.r60e ,un""i"" rrtcfivrurrH, acnoco6nocrr r< 6rzonrovzuecqeur+ru o6ycnon:reua r{a:rrlqv eM cnequ(pw ecxzx
Sepnaeuron - rucnu4uu-3-n{Apoxcr{Jra3rr ru n,oqrz$"pa:u.

rrpeArrrecTBeHHr4 KOB

Ha Qopulrpooauue

lr,aea 4
o6ecneqenzro.

[ocBrfdeHa MareprraJraM, o6opl.4onauuro u [porpaMMHoMv

llo4po6uo r,r Boclpo'3BoAr,rMo on[caH6r paspa6orauurre aBropoM
METO,qIIKI.I CI4HTE3A IT ABTOOKI4CJIEH'' CI4HTETI,IqECKOTO XPOUOSOPA GFP Co6pa:onauueru DsRed uo4o6uoro KpacHofo xpovoQopa, co3palr4,
r<oH0^oprraaqr'ronno-szr<czpoBa'Hofo xpouosopa GFp, $iyopecqeur'oro 6enr.aWasCFp c r{oHr43t4poBaHHbrM ocrarKoM rprznroSaua ;';""u;; ;t;ro6opu,
MeroArlKa pacnruQpoarn crpyKryprr nroqlr$epzua F. heliota, cr.rHre3
moqzsepnna F. heliota rr efo a'€uroroR, ct4'Te3 nroquseprzHa rpulon u cnoco6
pacuurlf ponxrz Synrqr.rouzpo BarI:f's vx 6nonrouzHecqenrnoft clrcreMbr.

3alreqanr.rs:

Cry. 5 (ene4euae r< o6eo,py rurrepar:ypn): <llpz nonaorqrz cry.rafinoro
Myrare'e3a 6rrna paspa60raua o6urzpHax q"eionar [aJrr4Tpa (DB, o4uaxo ue nceu3- 

',trx Halrru [paKT'qecKoe npliMeHeHr4e B cBr3I{ c orpa'V qeHr4rMI4,
o6ycnoenennrrMrr p€BMepoM 6ema ()7 kDa), a raxxe ne6onurr4M KoJrr4qecrBoM
6uororr,qecxrz Aocry[H'rx apoMarr.rqecKvx aMrrHoKr' cJror, 3'arrrrreJrbHo
cyxaroult4M unoroo6pasv e pe3yJrbrr{pyrorrlr.x 6eJrxos>. Ha uofi B3rJrrA,
seyAarrH€rr (!opuynraponra, cMerr[.rBaK)rq€ur HecKo,rb*o pa3Hbrx yraepx4enr.rfi. Bce
6enr<u celreficrna GFp lrMeror yxa-raunrrfi pa3Mep MonoMepa (27 r<[a), r.e. erotBJlterct OAI'HEIM orpa'I4rle'[eM I{x rIc[oJI63oBaHI4{, He3aBrrcLrMo or r{Bera.
Bn4zlro, riMeJracb B BprAy oJrr'oMeplr3aq' , xapaKTepHar AJ' MHofr.rx Baprra'ToB
QnyopecqeH**rx 6enron. fiwtee, <ne6o,rr'roe KoJrrrqecrBo 6rzoror[.{ecxz
Aocry[HbIX apoMarliqecKvx aMrrHoKI4cJIon, KoHe'Ho )Ke, olpa'rrqaBaer rlBeroBoe
pa^:uoo6pasrze (uro necxonrro xoHsnrarryer c HaqaJroM spa^:u npo <o6urnpHyro
IIBeroByIo naJll'rpy @E>), no HI4KaK He [paKTriqecKoe npzMeHe'rre rroJrr{e'Hhrx
MyTaHTHbrx Bapr4aHTOB.



llo nropofi qacru nurepar'?uoro o6:opa ner o6o6rqaroqero 3aK.rrrorreunr c
o6o3Ha-reHzeM HepeflreurrhD( rrpo6JreM u 4anrneftuzx [epcrreKTrrBHbrx Hayqnbrx
sa4a.r. ,,{n-r ylpoqeHr,rrr qreHI4rI Alrcceprarlur.t, cJreAoBaJro yKa3ar6 B orJraBJreHr{r4

noApa3AeJ'rbr Jlr4reparypHo ro o6aopa.

B rnagax 3 .2 n 3.3 (Pesynrraur ra o6cyx4eurae) nno4Hr,re pa3Aen6r
<06ocnosaHr,re 14 ccJreAoBaHr4;r> qacrr{rruo rrepeKprrBarorcr Me}K,qy co6oft, a raKxe
rrpeAocraBnrror o6que cBeAeHr{Jr o Qnyopecqenrnsrx 6elxax, He orHocf,tquecq
HerrocpeAcrBeHuo K sKclepllMeuTanbHofi pa6ore aBTopa, onucansofi B gTrrx

HraBax. Ha uoft B3rrsA, 6rr.no 6rr [paBrr,{bHee Aarb ory zn$oplraquro B pa3Aene
<Jlu:reparypnbrfi o63op>.

Crp. 106: <<TaxuIra o6pa:orr,r,

moqra(peprana, ;rBrrroulerocr KJrrorreBbrM KoM[oHeHToM nosofi AT(D-:aBr4cr,rMoft
6uomonrzuecqenrsoft crrcreMr,r cv6npcxoro ,4oxAeBoro uepnx Fridericia heliotu.
MoNno Jrr.r Ha3rrBarb sroro qepB{ <<4oxgeerrlr>>?

6utra ycraHoereua crpyr(rypa HoBoro

Bomruofi o6revr pa6orrr He rro3BoJrr.rJr BbrfBrzTb Bce oleqarKrz rr HeroqHocrri
(f opuaruporanut . Tax, n Ta6nnqe 3.2.2 gucceprar\prw 14 coornerc:rnyrorqefi
Ta6twrc 2.1
KoJroHKe. Ha

aBTope$epara He[paBI.rJrbHo oro6pax(aerc{ cuMBoJr r nepnoft
Pucyur<e 3.8.8 :aa4Jrrrcu <<fzcnu4zn>> u <Jftoqu$epuu>

oToopax{aroTcr He [oJrHocTEro.

Brrcr<a:ansrre 3aMerraHr.rrr Hocrr peKoMeH4areltnsrii xapaKTep r.r nra s Koefi
Mepe He cHrrx{aroT 3Harrr4MocTB rroJrr{eHHbrx Ar.rccepTaHToM pe3ynbTaToB,
KaxAoMy rr3 Korop;x MolKHo npr{cBor4T6 rpzQ <nnepnr,re B Mrrpe>. llo4nogl uror
aHaJru3y Avrcceprarlm tr{.B.funo:mcKoro, cJreAyer 3aKJrror{r4Tb, uro pa6ora
tBJI.seTcr opufrrH€urbHbrM SKclepI4MeHT€rJrEHbIM r4ccJreAoBaHr,reM, BbrIroIHeHHbrM
Ha BbrcoKoM MeroAHqecKoM r{ Teoperr4qecKoM ypoBHe. Aucceprarllrfl. luafivcana
xoponrrM, 6orarrrir.r r36rKoM r.r coAep)rs4T 6ortrrrroe KoJrrrqecrBo HarJrrAHbrx cxeM rI
zrrrocrpaqrzfi, rrro crrcreMarll3npyer Mareprran !r o6:rer.raer ero Bocfipr.rrrrre.

llpe4roxeuurre aBTopoM B Aprcceprarlukr MeroArzKr4 cr4HTe3a HoBbrx
xporr.ro$opoa c ynyir eHHbrl.rv csoftcrsaMv n cvrTerr4qecKr{x aHurJroroB HoBbrx
JIIOIII{QeprrHOB HeCOMHeHHO 

'BJI'IOTC'I 
rrpOpbrBHbrMrr r{ rro3BoJUrT rrccJreAoBaTeJrrrM

rroJrrrrrTb HoB6re rrHcTpyMeHTr,r MapKapoBaHzrr xr4BErx cr4cTeM Arr'{ Bv3yaJlu3aru r
Ha pa3Hbrx ypoBHrx opraHI3aIIIiI{ oT cTpyKTyp KJreTKr{ Ao rlenoro opraHrr3Ma.
Kpoue roro, nonrre Syu4arr,reuTarrbHbre 3:ea:urrr o pa6ore Lr crpoeHr.rrr HoBbrx
6rzo.nrolrunecqeHTH;rx crrcreM BHecyr cnoft nr:ra4 B noHrrMaHrre gBonroquv

xr{Bbrx opraH[3MoB.

Pesymrarrr Ar ccepraIII4I,I Aotrox{eHbr Ha BeAyqux Mer(AyHapoAubrx
rcon(pepeuqurx, orpaxeHLl n ny6nzxaqlrxx n pefiruufoBbrx oreqecrBeHHbrx r.r

:apy6exurrx xypHaJrax. HaAo oruterurr,, rrro crrracoK ny6nuxaguit aBTopa oqeHb
BrreqarJrf,roqvfi. Zx 4ocroBepHocrb,
BbI36IBACT COMHCHII'I.

B r{enoM Ar4cceprarlrroHuarr
3AMEqATEJIbHOC BIEIIATJICHIIE IIO

a raKxe o6ocnonannocrb BbrBoAoB He

pa6ora Z.B.fvno:rcr<oro ocraBJrrer
aKTyaJrbnocrv, tro rny6une anuru3a



coBpeMeHHoro cocrotHr4t npooneuu a rryrefi ee pelreHl4t, rIO OObeMy

BErnOJrHeHHbrX 9KSIISpI{MeIIT€UIEHrD( llccJleAosagviI u 11O 3HaIII{MocTvI ntrfr

Mr.rpoBoft HayKIr IIOJD IeITHbD( p$yJIBTaTOB. flo IroBI',I3He nOJrrreHHbIX

pe3yJrETaroB, r.rx (fyn4al,renralrnoi I.I [paKTl4qecKoi 3HarI[MOCTt4 '
ArrccepTallr4oH4as. pa61Ta -flrrrnOlrcrcOrO lr1nr,ra BrartOpoBrua COoTBeTcTByeT

Tpe6oBaHWrM <lloroxeHl,u o [pzcyxleErr freHblx crerleHeft>, yrBepxAeHHoro

flocr:anosreuueM fIpaBI,IrerIBcTBa P(D or 24.09.2013 r. Ns 842 c I43MeHeHI'ITIMIII

rrocraHoBrreHurl llpauurenrcrna P@ or 21.04.2016 r' Ns335, a caM Al{ccepraHr
HeCOMHeHHo 3aCJIyXI{BaeT [pI4CBoeHI{JI IIoKOMOi cTeleHu AOKTopa XI,IMI{uecKI{X

HavK IIo cIIeIIu rbHocrll 02.00.10 - EuooprauuvecKas xfiMLIrI.

O$raquanrurrft onuonenr
3arafinoea Enena B a,{zrr,rosEa

.{orrop MeAuql4lrcKrrx HayK, rpo(beccop PAH

.{zper:rop Hll}I Er-ronreAIlIII4HcKlrx rPxHoJIoruIft

@fEOy BO lLrNeropoAcr€ul rocyAapcrBeHHat
Me4uqnHcrcaa axaAeMvlff

Munncrepcraa 3ApaBooxpaueHut
Poccuftcxoi Qe4epauau
A,upec: 603950, HraxnrEft HonroPo4
rtr. M[HItHa u floxapcroro, l0/1
rer. (83 1)-439 -09-43, e-mail: rector@nizhgma.ru

rloanvrcr E.B.3arailHosofi.
Yqesuft ceKperapb (D|EOY

Mnn:4pana Poccuu, 4.6.tt.
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