
Orssrn oSuqua;rrHoro orrrroneuTa

o Arrcc eprauuu O e c enro Irlropx Anexcau4poBrzrra

<Cwcreusuir attanuz renrr.rAoMa pacreuzfi Ha npr{Mepe MXa Physcomitrium patens>>,

npeAcraBneuuoft Ha cor4cKaHue yueuofi crerreHr.r AoKTopa 6noloruqecKr{x HayK no

cnequanbHocru 1.5.3 - MoleKynspHar 6uolorus

Arcrya.nnnocrb reMbr. ,{uccepralll{oHHa{ pa6ora I4.A. @eceHKo rrBJrreTc.[ r,rHTepecnofi

pa6orofi Ha nepecerreHur4 Sn:uo:roruu pacreHlrft, nporeour4Ku, Morrercynrpuoft 6uotoruu u

6uouuQopMarr.rKrr. OcnosHofi rerr,roft ero I4HTepecoB qBrrercr coBoKyrrHocrb rrerrrr4AoB

pacreuufi - nenruA6M, rrpu oroM paccMarpl4Baercs nerrrlrAoM opraHetlJr, KJreroK, a raK)Ke

leIITI4AoM, BbllenfleMbrfi r;rerrofi B oKpyxarcuyrc cpeAy, To ecrb neurz4urrft cexper6u. B

KaqecrBe o6r,exra nu6paH uogemuufi opfaHr43M - Mox @nxcol,rurpeuia pacKpbrra.fl

(P hyscomitrium patens).

(Dyurquouarrbnafl. ponb rrenrvAoB Ao crrx nop oTHocr.rrenr,uo cla6o r43yrreHa, Ho roro, r{To

o HLIX I43BecrHo, AocraroqHo Anr yBepeHHoro 3aKJrloqeHr4s o6 ux Syrnqrno"alrnoft BaxHocrr4

AJII MHorIrx 6uo.noruqecKr4x npoueccoB. .{o crax nop ocHoBHoe BHr4MaHue yAenrnocb nerrrr4AaM

MJIeKo[LITaIorIr{x, B nepByro oqepeAb 6naro4apx ueftporenrvr1aM v rrenrlrAHbrM fopMoHaM, a

raKxe I4MMyHolenr[rAaM. B nocre4nee BpeMr 6rua ocogsaHa ponb nenrr.rAoB npr{ pereHepa\uv

opfaHoB MreKollr4Talorqrax. OAnaKo eABa Jrrr He 66nrruyro ponb urparor nenrr4rbr y paweuui,t, y

Koropblx, HaptAy c Synr<qr..rxMl4 ropMoHoB 14 cl4rHaJrbHbrx MoJIeKytr, nerrrr4Abl BbrrroJrHtror

BaxHyIo poJlb aHTlluzxpo6uoft 3aIIILITII. llpe,qnaraerraaa pa6ora rro cyrr.{ npeAcraBnqer co6ofi

[I4oHepcKoe I4ccJIeAoBaHr.re MrrpoBoro ypoBHs n o6.nacrn $usuolorur4 pacreHrafi, nnepnrre

lpeAocTaBJr{r c}rcreMarlrrrecKyro Kaprr4Hy rrenrnAoMa Physcomitrium patens, r4ccJreloBaHHyro

Ha pa3HbIX CTaI.ns){ pa3BUTLrfl, OpraHr43Ma, B rIpOTOrIJraCTaX, B OpfaHenJlax, B ceKpeTOMe, B

HopMaJIbHbIX ycnoBlrtx v npl4 orBere Ha crpecc, c xapaKTepu:aqueft c roqKr4 3peHus.

Su:uororu.{ecKofi ponll BbIAeJIeHHbIX nenruAoB rz c npoBeAeHrreM cpaBHr,rrenbHbrx-BLrAoBbrx

I4ccneAoBauufi. OrAeJrbHbre r4ccneAoBaHr.rfl rrponrrBaror cBer Ha gBonroqlroHHoe npor4cxoxAeHr4e

neIIrHAoB Physcomitrium patens, KoAr4pyrollrzx r,rx reHoB, r4, B cJryqae npo[cxoxAeHr4{ nyreM

rlporeonv3a - 6erxos-[peAlrrecrBeHHI4KoB. Pa6ora 6e:ycronuo flBJrrerc{ axryalsuoil,

Hayuuan HoBIr3Ha. Cucreruaruqecxufi aHaJII43 pacrr4TenbHoro ilerrrr.rA6ua lo cr4x rrop

rlpoBoAunc{ B or{eHb ofpaHr4r{eHnofi crenenra. B cBol4x pa6orax rrlccepraHT B 3HarrllTelrnofi

crerIeHLI nIrKBI,IAIlpyer 3Tor npo6er, no4po6uo aHanvgupyx nenru46M c rorrKlr 3peHr4fl efo



lpor4cxoxAenLrs., $ynr<quil r4 3BoJIIouuu, IrclloJrb3yfi B Karrecrne o6rerra xoporuo r.r3yrreHHoe

MoAenbHoe pacreurre - Mox Physcomitrium patens. flpuuexax .4Jrs cBorzx uccre4onaHufi

6onrurofi apceHan MoneKyn.f,pno-6no.rrorr4qecKl4x u 6uoun(popMarr4rrecKrrx MeroAoB Ar.rccepraHT

pr4cyer rrrl4poKyro Kaprr4uy rcar< upoQu:rt rrenrlrAoMa B pa3Hbrx "TKaH.f,x" HI43IUero pacreHllt

(nporouerr,re, rarueroSopax H npornnacTax), rax 14 l43MeHeHraft n nenruloMe npr4 rroBpexAeHlru

r:reroquofi creHKe 14 o6pa6orxe crpeccoBblMl{ ropMoHaMr4. Or4emuoe Mecro 3aHr,rMaer

nogpo6uoe uccneAoBaHue cBq3r4 MexAy rrerrrlrAoMoM r.r raKHM, HeAaBHo rrorraBrrrprM n @oxyc

BHI4MaHu-f, o6reKroru, KaK AnHHHbre HeKoAl4pyroq[e PHK. ,{uccepraur noKa3brBaer, qro p.f,A

PHK, pauee olpeAeneHnbrx KaK Anr.{HHbre HeKorrzpyrorque, Ha caMoM AeJre coAepxar yqacrKr{,

KoArrpynque SynxrluoHaJrbHo BaxHbre rrerrrrrAbl, 14, TaKr{M o6pa:ou, crporo roBopf,, He Moryr

cqllTarbcfl "uexo4apylorql4Ml4". OAuzru LI3 TaKux MaJIrIX 6elxon, 3aKoAI4poBaHHbIx e "ArI4HHoii

uexogupyrcrqefi PHK", BnepBbre otrucauHblM n pa6ore, frBrflercx rrerrrr4A FAMOSS,

aurrou1ufic.rr, KaK rroKa3brBaer Ar4ccepraHT, peryuropoM nonqpHofo pocra pacreuufi. Bce

pe3ynbrarbr pa6orsr 6esycloano sBrqloTcq HoBbIMIr, HaxoAqrcr Ha BbrcoKoM Mt4poBoM ypoBHe, o

qeM cBprAerenbcrByer pr4 ny6nnKarlufi B BeAyur{x M}rpoBbrx xrypuanax.

Crenenr o6ocnonaunocrr.r Hayqnbrx rroJrolneHr.rfi, nrrnogoB rr peKoMeuAaqufi.

Ha saqury BbIHocI4Tct p{A nonoxuauit. (i) Bnepnrre noKa3Ho, r{To nerrrr,rAHbre nynbr

Physcomitrium patens cueun(blrqribr Ar.f, pa3HbIX rxauuft vr 3aBueflT or $axropon nHeruuefi

cpeAbl. llpe4noNeHa Mrrorega o6 (aKTr{BHoM yilpaBneHrrr.r)) [errr4AHbrMrz rryJraMr4, cofracHo

xoropofi B crpeccoBbrx ycnoBr.rrx npoucxoAuT nporeonr43 lbyrtcUI,to"aJrbHbrx 6e.rmos-

lpeArxecrBeHHr.rKoB, c o6pa:onaur4eM 6uororuqecKu aKTr4BHbrx gJreMeHToB, Sopunpyrorqnx

orBer Ha crpecc. (ii) C noMorrrblo Macc-clleKTpoMerpr4rrecKoro aHarv3a BnepBbre noKa3aHo

Harl4rrile y pacreHr.ift uenruAoB, KoAr4pyeMbre pa3nr{rrHbrMrr KrraccaMr4 KoporKHX orKpbrrbrx

paMoK crrr{TbrBaHrrr (xOPC), llpu 3roM Hau6oree MHoror{r4cresuofi rpynnofi npoAyKToB

TpaHcntIIHI{ ttOPC B rrenrr4.qoMe rBJrslorcs nerrrr..rrbr, KoAr4pyeMbre Ha aHHorr4poBaHHbrx

TpaHcKplllrrax vrPHK, Ho B .qpyrofi paMKe crll4TbrBaHr.rq, r{eM aHHorr4poBannufi 6enor<. 3ro

orKpbITI4e noAqepKr4Bator HerroJrHory cyruecrnyroulefi aHHorarlktrr reHoB pacrenufi, n Aaer

Bo3Mox(Hocrb ynyqueHuq ee c yqeroM unQopuaqvu Lr3 fiporeoMoB. (iii) BuepBbre AJrfl pacreuuit

MeroAaMLI cpaBHllTenbHoro analru3a rpaHcKplrnroMoB c rroMorubro cpeAcrB 6aounQopMarr,rKr,r

npoBeAeH 4eramHrrft aHaJru3 ?BoJrroqnrr rerrrr4AoB, KoAr,rpyeMbrx Manor,r3yr{eHHbrM TrrrroM

rpaHcKpI{nroB - AJrr{HHbrMr,r HeKoAr.rpyrcuII4Mr4 PHK (lnuxPHK). I4geuru$uqr4poBaHbr



MHoror{I4cJreHHbre KoHcepBaruBHbre rrerrrr.r.4br, KoAr4pyeMbre KOPC. (iv) BnepBbre AJrf, pacrenufi

u3yrleH6I Qynxqnn rerrrr,rAoB, KoArzpyeMbIX PHK, aHHorr4poBaHHbrM14 KaK AJrr,rHHbre

HeKoAl4pyloulue PHK. @yHxquoHalrnufi aqarrr43 TaKr4x rrerrrr4AoB rroKa3aJr, rrro oHr4 yqacrByror

B perynflIll4ll pocTa ra guSSepeHur{poBKkr rxaueft. 3ru pe:ynbrarbr yKa3brBaror Ha ro, MHorr4e

MoneKynbl AJITIHHbIX HeKoAl{pyrou[x PHK Ha caMoM Aene Moryr coAepxarb I<OPC,

KoAl4pylotque $yurqraoHaJlbHo pasHoo6pa:Hble Ilerrrr.rrbr, r4 raKor4M o6pasolr, $opuanruo ue

Mofyr ctlllTarbct HeKoAI4pyIouII4MI4. Bce eru nono)Keunfl BnoJrHe y6e4rarelrHo r43Jroxeubl B

pa6ore v noATBepxAeHbr scHbrMr.r unnrocrpauvflMLr.

Crpynrypa u o6ren'r padoru O6relr Al{cceprarrr4r4 cocraBJr set 252 crpaHr{ubr, BKJrroqas

86 pracyunos u 9 ra6rmrly. Cnncox rr{reparypbr coAepxrr 394 ccbrJroK.

[nccepraqlat rlocrpoeHa no xlaccuqecxofr cxeMe u cocror.rr r43 Bee4enux, o6sop

nnTeparypbl, MeroAulrecxoii rJraBbI, rJraBr,I, coAepxarqefi pe:ylrrarr,r u o6cyxAeHl4e, 3arJrloqeHrar,

o6qnx BbrBoAoB, crrrzcKa coKpauleHlrfi u cnucxa nr{Teparypbr.

' Bo BBereHIre aBTop npoBoAlIT o6ocHosaHr4e aKTyanbHocru TeMbr l,rccJleAoBanttfl, 14

$opvrynlrpyer IIeJII{ 14 Hayr{Hble 3araqu r4ccneAoBauur. C$opMynr4poBaHbr ocHoBHbre Hayr{Hbre

pe3ynbTaTbr, BbrHo crrMbre Ha 3arrlr,rTy.

[uccepraql4l4 lpeArocnaH cpaBHI{reJIbHo xoporxufi, no e@(ferrnuft o6:op nr4Teparypbr,

onucunaroulrfi MexaHlr3Mbr o6pa:onaHna nenrr.rAoB B KJrerKax pacreuuft u )r{r4Borubrx,

pa:Hoo6pasue il SynxqraouanbHylo 3HaquMocrb aKTr4BHbrx rrerrrt4AoB pacreHufi, a raKxe

coBpeMeHHbIe MeroAbr r.rccJIeAoBaHHq [errllAoB. C;re4yer 3aMerrrrb, rrro [paKTI4r{ecKr.I xaNArrft

pa3Aen o6cyx4eHut pe3ynbraroB coAepxr{T 6o:buroe KonvqecrBo ccbrJroK Ha pa3nr4qHbre

uy6.nnraunl4, qro craBI4T xaNArrfi KoHKperHbrfi pe:ymrar B rrrr4por<r.rfi conpetrenurrfi HayuHuft

KOHTEKCT,

Mero4uuecKaq DIaBa - coAepxur no4po6uoe ortlcaHlre MeroAoB, r4cllonb3oBaHnbrx npr4

pa6ore. OcuosuuN,{ MeroAoM flBrrflercfl. Macc-cneKTpocKorlr4s, Ho KpoMe Hee B .qr{cceprarlr4rr

I4cnonb3yercx ruupotcufi na6op coBpeMeHHbrx MeroAoB l,rolerylrpHoft 6uotoruu, BK,rrroqatr

MeroAbI ul,tl.tyuuofi Ko-ilpequnvra]-Jjri'u Anfl I43yrreHr4q 6elox-6elnonrx nsazNaoAeffctnLrit,

ceKBeHI4poBaHI4e TpaHcKpl4trroMoB, MeroAbr resHofi r{HXeHepI4I4 c rlcrroJrb3oBaHr4e teHoMHoro

peAaKTl4poBauvrs. CRISPR, $nroopecqeHTHafl Mr4KpocKorrur u napoxufi ua6op MeroAoB

6uounfropnarl4Kl4. MeroAuqecKar rJraBa nporz3BoAr.{T cr.rJrbuoe BrreqarJreHrae KaK rxr4porofi ua6opa,

TaK I4 AeranbHocrblo orrvganns. pa3JrrrqHbrx I4crroJrb3oBaHHr,rx n paOore Mero.4oB.



kasa "Pesylmarrr n o6cyxAeHr4e, cocrorlT r.r3 Tpex pa3.4enoB. B nepnorra pa3.4ene

orll4cbrBaercfl lr3yqeHr,re BHyrpl{KJrerorrHbrx r4 ceKperr4pyeMblx nerITr,IAoMos P. patens, a raKxe

BJrr.rflHlre raKr4x $arrropon KaK rroBpex(AeHr{e xreroquofi creHKr4 utu o6pa6orKa crpeccoBbrMrr

fopMoHaMr4 Ha rrenrr.rAorrl. flo 6omrueft lclacTr 3Tr{ [errrrrAonarr o6pasoBaHbr nyTeM rrpoTeonr.r3a

6e:rxoe-npeArrrecrBeHHuxos. Bo BTopoM ptnAene no4po6Ho orrrrcbrBaercfl. Ta qacrb rrerrrrrAoMa,

Koropafl $opuvpyercq nyreM rpaHcnrrlr4rz KoporKrrx orKpbrrbrx paMoK crrr4rbrBaHr4s (nOPC). B

3ToM pa3AeJre onr{cbrBarorcr rrerrrr.rAbr, 3ar(oAr4poBaHHbre e xOPC B cocraBe PHK, B Hacroqruee

BpeMt aHHorl4poBaHHbrx KaK "4rriHHbre HeKoAl4pyloqr4e". B rperbeM pa3Aene no4po6no

I43yqaiorct (pyunquu psAa HoBbrx [errrlrAoB, orKpbrrbrx e erofi pa6ore, B qacrHocrr4 rrenrnAa

FAMOSS, 3aKoAr.ipoBaHHoro n xOPC B "AruHHofi uexo4rapyrorqefi PHK" r{, KaK BnepBbre

rroKzBaHo, perynerpyrcrlefo rroJupHufi pocr y P. patens.

B <3axnro.reurrr.r) cyMMr{pyrcTcr ocnoBubre pe3ynbrarbr Ar.rccepraqaonuoft pa6orrr.

{ocronepuocrl, rr HoBU3Ha [ccJreAoBaHufl, rrod'IyqeuHblx pe3y,'IbraroB, BbIBoAoB rr

peKoMeuAauufi, c{opMyJrrrpoBanHbrx B Aucceprarluu

B  A L I c c e p r a I I 1 4 o u u o f i  p a 6 o r e  B  I I e n o M  o r r p r c b r B a r o r c {  o p r . r r v H a J r b H b r e

3Kcnepl4MeHTarrbHbre r{ Bbrrrr4crr4TeJrbHbre MeroAbr anarrv3a $oprrauponanvrfl., rfyuxqzonalnHofi

aKTI, IBHocrr{ ,  ArrHaMr4Krr v gBoJrroqLr14 rrenrr4AoB P. patens. Pa6ora orJrr{qaerct

MexAHcu14rlnI{HapHocrbIo, cHcreMHbrM noAXoAoM, Bcecropouuefi xapaKTepI4cruxofi

ert6pannoro o6nexra I4ccJreAoBaHHr kr opr4fl4HanbHocrblo noryr{eHHbrx 6noloruqecrux

pe3ynbraro B, p flr Koropbrx r4Meer (f yn4atr eHraJrbuo e 3HaqeHue.

B qelou, pe3ynbrarbr, rroJryqeHHbre aBTopoM, {BJr.rrrorc.fi HoBbrMr4 Hayr{HbrMr4 3qaH:asMkr

tio creuIraJIbHocrI4 "l.rorerylrpnal 6uorortaq". Ocuonnrre pe3ynbrarbr AI{cceprau1414

HeoAHoKparHo o6cyx4arucr, Ha pa3nr4r{Hbrx rcon$epeHqvflx u cr.rMno3r4yMax rc rroJry-uvrntl

o4o6peuue Be.4yrrrux crequarr,rcroB.

flo renre AI,IccepraIII{I4 npeAcraB,rleHo 27 ny6tuxaguh, I,t3 Hrrx 19 crarefi n Hayuuofi

nepnoAr4Ke (nce no cnr4cKy BAK) u 9 re:ncon xou$epeuqufi.

IlpanruuecKoe 3Haqeuue pa6orsr

B pa6ore c$opir,rynuponan pr^r, Syn4anreHraJrbHbrx fr4rrore3, MeHsrourux reKyulue

Bo33peHI{t ua $oplrrapoBaHl4e I4MMyHHoro orBera pacreuxfi, B qacrHocrr4 rrpu peaKUr4r4 Ha

nos4eficrnue MIrKpoopraHr.I3MoB. flpel.,roNeHuat rr4rroTeea $opnrupoBaHr4q 6rrcrporo orBera Ha

crpecc nyreM ycKopeHHoro [poreonra:a $ynrcql4oHaJrbHbrx 6erxos no3BoJrf,er o6rrcuum px4

o6uapyNeHHbIX paHee e$$er<ron, Hatrpl4Mep noAaBJreHr4e aKTr4BHocrr.r ilporeacoMHofo nyrr{



AefpaAarl[r4 (bvrolaTofeHaMr.r r4Jrr{ rroBbrrrreHHofi SKcnpeccr4r4 reHoB, yqacrByrour4x B orBeTe Ha

crpecc npr4 HaKonJreHlrrz rrerrrrrAoB or xnopolJracrHbrx 6erxos y MyraHToB rro onpeAeJreHHbrM

onnronelrrlrAa3aM. 3:ro orrpsrBaer HoBbre HanpaBneHr4f, B r.r3yqeHr4r4 ponla [errrr4AofeHe3a B

orBere Ha crpecconrre $axropbr BHerxHeft cpe4rr r.r 3arrlr4Te pacreuufi or SuronaroreHoB B

qacTHocTlI.

Mero4aur.r Macc-cneKTpoMerpr,rr4 aBTopy ylanocb npoleMoHcrpr,rpoBarb, qro r.r3BecrHbre

uPHK, KoAlrpyrcuue aHHorrrpoBaHHbre 6elrcu, Moryr raKlre KoAr.rpoBarb nerrrr4Abr s KOPC co

cABI4roM paMKr.r crrr4TbrBaHLrr. Anarornqnue xOPC 6utu nafiAeuu B MoJreKyJrax,

aHHorrrpoBaHHbrx KaK "4rHHHbre HeKoALtpyrcurr4e PHK".3rn pe3ynbrarbr 14MercT

$yu4aueHTaJrbHoe 3Har{eHr4e rnfl reHoMrrKI4, nocKonbKy rrora3brBaror cyrqecrBeHHyro

HeIlonH ory cyule crBy roulrrx aHHoraurafi reuoM os.

KoHrcpernbre peKoMeHAarlrru rro ucrroJrb3oBaHrrro pe3yJrbraroB rr BbrBoAoB Ancceprarlrru

EuouuSopMarr.rqecKr{e nporoKonbr aHaIrv3a reHoMHbrx, TpaHcxpr,rrrroMHbrx Lr

flporeoMHbrx AaHHbrx Moryr r.rcnoJrb3oBarbct B Kypce 6uorauSopwuruKLr p.nfl cryAeHToB

yHl4Bepcl{Teron. Paspa6oralrnue Mero.4br r.cnoJlb3oBaHr4q Macc-cneKTpoMerpr{[ B KoMrrJreKce c

aHaJIr43oM TpaHcKpr4nroMoB Mofyr r4cnoJrb3oBatbcs. Anfl npeAcKa3anyrfl, (fyuxqnouaJrbHbrx xOPC

y caMbrx pa3Hbrx opraHr43MoB..

I4cnoJrrsoeaHHbre MeroAbr u nonyr{eHHbre pe3ynbrarbl MoxHo rrcrroJlb3oBarb B

4arrHeilurux vccneAoBarrflx B HayrrHbrx yqpelKAeHurx PAH, PAMH, OAHO P@,

3aHI4Maloukrxcs .  Susuororne f i  pacreuz f i ,  Macs-cneKTpoMerpue i t ,  neu4r . rouuxof i ,

ceKBeHI4poBaHHeM TpaHcKpHnroMoB, reugoft t4HxeHepr4eft u reHnrrM peraKTprpoBaHr,reM, u nplr

rrnaH r.rpoBaH w u ana[rvse no4o6 urrx 3Kcrrepr4MeHTo B.

llpaxruvecr<ue peKoMeHAaIIuI4, c(popnyrupoBaHHbre B Arrcceprarr4vr, o6ocHosauH

lpoBeAeHHbrMr4 r.rccJreAoBaHr4rMlr r.r Mofyr cnyxr.rrb pyKoBoAcrBoM B pa6ore.

Oqesrca coAep)fiaHnfl Arrcceprarruu, ee 3aBepueHHocrb

Pa6ora xopotuo crpyKTyplzpoBaHa, xaNAufi pa3Aen rJraBbr "Pe:ylr'raru u o6cyNAeHr.re"

coAepxl{T .tcHoe o6cyx4enrze, noArBepxAalouee o6ocuonauHocrb BbrBoAoB no Ar4ccepra\uu B

uenoM. Pa6ora coAepxr,rr 6omuroe qucJro r4nnrocrpauuit u ralrrurr r4 Harrucana scHbrM, Ho B To

xe BpeMs xI,IBIIM r3brKoM. gnraercs pa6ora, HecMorp{ Ha cJroxuocrb MareprraJra, oqeHb JrerKo.



Hecuorpr Ha BbrcoKr.rfi yponenr pa6omt, Ar4cceprarlvrfl, He cno6oAna er cnopHbx

MoMeHToB. flpn analu3e AaHHbrx Oxford Nanopore ucnonmyerc{ HeonpaBAaHHo HLr3KI4fi nopor

Ha KatrecrBo pr,rAa, coorBercrByrorqnfi cpeAHeMy Phred 3uaqeHr{ro, paBHoMy ceMr.r. 3ror nopor

coorBercrByer 20oh orun6xe B orrpeAeneuuu 6yrnbl, To ecrb oxr,rAaeMo, KaxAaJ{ rrflTafl 6yrea

plrAa HenpaBrrJrbHo onpeAeneHa. Taxue purbl Bpt/I nI4 6ylyr oAHo3HaqHo paBHsrbcf, Ha feHoM.

Ha pr,rcynox 4.2I, BorrpeKlr yrBepxAeHr4sM B TeKcre MHe He yAanocb pa3rnrAerb Ha rerlJroBE'x

Kaprax oco6oro BrrLrflHlrfl. MerrrJDracMoHara. B oco6esnocrrr ABe Kaprbr crrpaBa, na repnufi

B3rJlfl.q, coBeprrreHHo uAeHTr.rqsrr. Ouru6Ka rlepenpeAcKa3aHr4s npIl onpeAerreHr4r4 KoArrp]rcuero

rroreHrlr4tula BbrrJrrArrr oqeHb nrtcoxoft, r4Met B pyKax AaHHbre Macc-crreKTpoMerprru, aBTop MoI'

6rr He IrcIIoJIb3oBarb 3HaqeHI,I.rI ro )MoJIrIaHI,Irc, a noHIl3I,ITb qyBcrBI4TeJIbHocrb Ao

MHHI,TMaJTEHO|O ypOBHr, ilpV KOTOpOM npOAOnX{arcT rrpeAcKa3brBarbcq BCe 3KCnepr4MeHTaJIbHO

olpe.qeneHHbre rrenrr4.4br. Bcrpeualorcx oleqarKl,r, t4HorAa cMerrrHbre, HarIpI,IMep

"npeuponpo6erKa" (crp. 28). Bce sru HeAocrarKr.r He cHr.rxaror o6rqero BbrcoKoro KaqecrBa

pa6oru. B qerou pa6ora ocraBJrf,er conr.rAHoe BrrerrarJreHr{e, coAepxuT pe3ynbrarbr, y Koropbx

ecrr 6omruofi uanc crarb KraccuqecKr.rMr{, craBl/tr MHoro HoBbrx 3a.4arr, n 6egycnosHo r,IMeer

oonbrrryro HayqHyro ueHHocTb.

3arclroqenue

fiucceptagur, @ecenro Wropt, Arercan4poBr4qa <Cncreltrufi aHaJrlr3 rrerrrr4AoMa

pacrenuft Ha [pr{Mepe MXa Physcomitrium patens>> {BJrsercr 3aKoHqeHHbrM HafrHo-

r,rccJreAoBareJrbcKr4M TpyIoM, orKpbrBarour4M HoBoe HarrpaBneHr.re B aHanr.{3e ne[TrrAoMoB

pacrenzft.

B Arrcceprarlurr rrcrroJrb3oBaH pflA coBpeMeHHbrx 3KcnepriMeHTarrbHbx rr

6raozuQopuarr,rqecKr,rx MeroAoB auaJrurca neIITLIAoMon pacrennfi Ha KraccuqecKoM MoAeJrbHoM

o6rerre, wxe Physcomitrium patens u perrleH psA BaxHefilrux 3aAaq rrpoucxolrAeHnfl., vr

.qr.rHaMr4Krr pacrr4TenbHofo [enrl{.4oMa. Peruenue erofi gaAaqv vMeer 6omuroe 3HaqeHue Ars

3araq MoneKynqpnofi 6uororuu (nyurrtr l, 4,7 u 8 racnopra cneurraJrbHocrn 1.5.3). llo

coBoKynHocrr.r floryqeHHbrx pe3ynbraron pa6ora @ecenxo l4ropn Alencan4poBrrr{a

coorBercrByer BceM Kpr4Tepr{sM (n roM qI4cJIe rI. 9), ycraHoBneHHbrM "floroxesuen o

npr4cyxAeHr,M yqeHbrx creneuefi" (yrnepN4eno flocranosreHr.reM flpanaremcrsa P(D or

24.09.2013 r. J\b 842 c r43MeHeHusuu flocraHoBrleHlzft flpanureJrbcrBa P(D or: 21.04.2016 r.

l,ls 335; 02.08.2016 r. Ns 748; or 29.05.2017 r. Its 650; or 20.03.2021r. Jllb 426; or 11.09.2021r.

J\b 1539). Pesylrrarrr AocroBepHbr r.r AocraroqHo rroJrHo ony6rzronaHbr, aBrope$epar



aAeKBarHo orpaxaer coAepxaHlre Ar.rcceprarlur4. Anrop 3acJryxr4Baer rrplrcylx4e:uus yueuofi

crerreHr4 AoKTopa 6uonoru.recKr,rx HayK rro cleqnaJrbHocrlr 1.5.3 - <Molerylrpua.r 6uolorufl>>.

27 wras,2022rom.

3ane4y rquft na6oparopuefi cucrenauofi 6uororrau r,r BbrrrlrcJrrirrennuofi reHeruKr{ I4ofen PAH

9neu-roppecrroHAeHr PAH, a. S. -na.u. Mar<een B.IO.

floAnucr 3aBeAylouero ra6opatoplreft cncreunoft 6uoloruu H Bbrrrrdclurelruofi reueruKa

I,lOfeu PAH, .ureHa-KoppecnouAeHra PAH,,qoxropa Surraro-MareMarr{rrecKr,rx uayr Mareena

BcenonoAa Ioprenuua yAocroBeprrc

3ana gupexropa I4OfeH PAH

n.6.u. Epycrrau C.A.
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