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<I43YTIEHI4E POJIII PEUENTOP-IIONOFHOIZ KIIHA3bI Kl |OPOXA B
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rrpeAcraBJreHHoii lta collctcauue yueuoii crenenlr KaHAI,IAara 6uo"'roruuecrux nayx
no cneqrraJrr,Hocrqlr: '03,01.05 - <<@ulHo.[orr't q Il 6Hoxurvrlrq pacrenuib>1 03.02.03 -

<rMunpo6uo,rorun>.

Arrya,rr,nocrr, TeMr,r r{ ee o6ocnonaHue
(Doprr.rrponanue Ha KopHqx 6o6onr,Ix pacreuuii oco6rrx opranon - xny6enrxon,

o6ecneuznarorqux cuaa6r.ros Melr(Ay pacreHueu u asor$uKclzplroltrlrMl{ 6axrepunttu -
rrpeAcraBnser co6oft cloinur,ril npoqecc, roroprdi co cropoHrl pacrlrrenbHoro opraHlt3Ma

HaxoArrrcr noA MHoroypoBHeBr,IM KoHTponeM. B6Issreul4e MexaHn3MoB, KoHTponl4pyloulix

pa3BHTr{e rcly6eHsrca- rr\4eer Bar(Hoe jHaqeHI-Je 4,rr $y uaar'leHraltHofi uayxu o pacreHhrx. a

TaKlKg An.rr [pI4KnaAHbIX nccreAosaHllii n pa:pa6oror e o6racrz ceneKuul4 rr celbcKoro

xogsitcrea. Oco6rril rrHTgpec, a raK)Ke nau6oree o6ruupur,re [epcrIeKrI4BbI c roqKl{ 3peHl4lr

ttoreHIII.IaJIr,Hr,tx npaKTurrecKoro npu:roNeuuft, npeAgraBnser I.I3yqeHIIe ir{exauug}4oe o6a4eHa

cIrrlra.llaMrr Mo)r(Ay pacrenr4tuLt '11 6arrepuxua B apouecce B3aI4MHoro pacrlo3HaBaulrg,

ycrarroBlreHur u Qyur<quoHllpoeaHul cfial6uorzqecxltx sgaur4oAeilcrgfii. [auuuii npoqecc

3anycKaerc.rr 6arreplranr,unrur4 JrrrloxrrrooJrlrrocaxaplrraMu - Nod-rparropavl4, a co cropoHrl

pacrenuil Knlor{eB}To ponb B pacno3HaBaHlilr Nod-Saxropoe llfpalor peuefiTop-nogo6nr're

KrrHa3br, coAepiKarqfie LysM-uorunu. Onu 6rrru BnepBbre BburBJIeHrI Ir oxapaKTepa3oBauE] Ha

MoAeJrr,HoM o6sexre ntrBeHIIe, $opIraIapl'rouerr.t rny6eurrtl AerepMnur'rpoBaHnoro runa. V
pac:renuit c r:ry6enr,raun HeAerepMrrHrrpoBaHHoro rlrna, K Korop6M orHoclrrct raKat Ba)r(Has

ce:rscroxogqftcrBeHHar Kynbrypa, KaK ropox nocennoit, pauee 6r,uu Br,IrIBneHbr ABe raKlre

ru4Ha36r - PsSyml0 u PsSym37, r{ rrora3aua I4x ponb, coorBercrBeHHo, B IrHl,Iquaqu[ cura6uosa
'Ir pa3BrrrLru uu$erquu; oaHaKo, KI{Ha3Hlri 4onaen :tttx 6ernoe o(a3aJlcs Hea(rugHlll4. Kax

rr3BecTHo, Arr BocllplisTl-Is clIfHaJIa TaI{I{e KI{Ha36I ,4OJr)I(Hbr O6paSOAarr C ApyfUMn

KoM[oHer{TaMr{ cr4fHaJrr,Horo [yrl4, Taxxe orHoctlrlnMIic.{ K rpy[ne peqenrop-rogo6ntx

KIrHa3, Ho c aKTTTBHIIM KI-IHa3Hr,rM aoMeHoM. TaxIru o6pa:ou, Bo3HIrKaer BnorHe 3aKoHoMepHr'I

Borrpoc o naprHepax PsSym.10 ra PsSym37, Koropbre KpI,ITI{qecKIi neo6xoAnir.rlr A;u ycueuuoit

r4Hr.ruuaqrrn 14 pa3Brrrr4r a:orQur<cupyroruux uy6eur,xoo Ha KopHlIx ropoxa. Heo6xo4ztvto

orMernTr,, qro Ans 6o6osoro pacreHlr{, $opuupylouero HeAerepMl.tHl.iponauuue xny6eutrll



(rar<onul,r flBrxerc ropox), 4o clrx op ire 6rrlu orucarlrl peqerlTopr'r c axruBHbIM KI'IHa3HLIM

AoMeHoM B cocraBe lrunqrraropHofo onlltoMepuofo KoMnnerca. Ovenu4no, qro petueHlle

aaHrroro Boflpoca [peacrasrqer 6o:turoi;i lrHTepec He roJIbI{o c rfyugalreHra,rruoil, uo tt c

lpaKTurrecKoit ToqKri 3penur. B ceqga B BbrrrerrJrolr{eHHblM Al{ccepralluonnar pa6ora Annu
Huroraenur,r Ktpneurco, nocB.srqgnuas BruIBJIeHIzIo I1 xapaKTepltcrl{Ire peqenrop-no4o6noii

Knua3r,r K1 - raprHepa PsSyml0 lr PsSym37, fiBnflercs'. Br'IcoKo anTyarrr,Hl'lM

rrccJreAoBaHrreM. I{e"rr,ro peqenszpyerrofi AricceprarluoHHoil pa6orst crano Ir3yqel{I4e ponlr

LysM-co4epx<arueil peqenrop-noIo6uoft runa,:sI K1 fopoxa llpu pa3B'tlTr4u clrrv6no:a c

rly6entronr,rur.i 6axrepurulr. O6r,exran.ru rrccJIe,4oBaHI{{ cranrr ropox noceBHoii, pacreHl{lt

ALIKofo rlrrla u psA foMo3l.irorHblx MyraHTHbrx nuldt4li. [onyr]eHH6rx aBTopoM caMocrotrenbHo

rra ocHoBe ceMsH I43 KoJIJIeKIII,Iu TILLING-rtryranroB B qeHTpe INRA (@pauuur). Ha orux

o6texrax aBTopoM npoBeAeubl gKcrreprrMeuTa;IbHr,Ie uccneAoBaHug, v Ha ocgone o6o6rlesag

pe3yJrbraroB nocrpogHa Mo4enr pa6orur peqenropoe r Nod-{taKTopaM y ropoxa rroceBHoro.

Crpynrypa u coAepxaHr{e Arrcceprarlnrr

,{uccepraqnr r{3Jro)r(eHa na 112 crp. MalrrliHorlrrcHoro reKcra, coaepxlrr 7 ra6rlutt,

r{JrJrrocrprrpoBaHa 15 pucyHKaMn u cocrour rz:: Bne4euux, 3-x r:rae, 3aKJrIoqeHI'It, BLIBoaoB Irt

cnrlcKa qurrEpyeuofi nllTeparypbl; 6lr6ruorpaQuuecxnil yKa3arenb BKJIToqaer 203

HauMeHoBaHVr t4crciqHuKoB, s r. .r. 198 - sapy6en<uux aBTopoB. Pa6ora narucaua [paBI4nr'Hr'IM

.,I3bIKoM, c orHocrrre-rrlno ue6o:rr,rruu KoruqecrBoM ofleqaroK, Ir aKKyparHo o$opuleua.
Pa6or:a npe4napsercq BneaeHHeM, B KoropoM y6egure:rtno noKa3ana a(ryanbHocr6

lrccneaoBaHrir; KpoMe Toro, Bo BBeAeHI-II4 cQopnyrupoeanbl IIen6 Ii 3aaaqll IlccneaoBaHl{{.

f.rasa 1. O6rop ,rureparyprr (crp. 10-38)

B o6sope nlrreparypbr, lr3Jro)KeHHoM ua 29 upaywlax, IaH no4po6uufi auatrus

coBpeMennoro cocrorHrr{ uccJreAosauriil n o6racru BbrtB.[eHus I4 xapaKTeplrcrl{Krr

pacrrrrenbHbx peqerrTopoB, B nepByro oqepe,qb peIIerITopoB, peryJrrrpFolq x pacrlzTenr'Ho-

naurpo6nrre n:arairrogeftcrnux. O6sop cocrotlr Ir3 ABlx .Iacreii. B nepnofi .racra paccMorpeHll

ocHoBr{r,re rpy[rrbr peqenropon, c SorycoM Ha rpyfifie peqenrop-no4o6ubrx KLIHa3, r Itoropoif

oruocurc.fl uccne4yermrfi aBTopoM 6e:ror. 3ra vacrr o6:opa craBlir rlpoBo.qlrMbre aBTopoM

[ccre,4oBaHr4q n uuporufi uayuuui;i KoHTeKcr; e neil rparxo, Ho eMKo cyMMlipyrorcs

coBpeMer{rrbre npeAcraBneHrir o pasuoo6pa:un pacrr{Terbl{rrx pe{enropoB. Heclrorp.r ua ee

aocroriHcrBa, s AaHHoii qacrri BcrpeqarcTcfi Ir HeKoropr,Ie HerorlHocrlr. Tarc, n pa3,qelre,

orrrrcbrBarorqeM r.ioHHble KaHa!'IbI c perlenropuofi $yurqr.reii, HecKoJtrKo pa3 yfior4uHaerclt, LITo

pacrer{[t o6lagaror cne]lnanl43l4poBaHHbrMr'r Ka,'rbIIueBbIMlt KaHaJraMu [Jra3MaJIeMMbr, oAHaKo,

KaK pa3 y pacreuufi xa,rr,quil [ocryrraer B KnerKI.i qepe3 HgceJrgKT]rBHbre Karr.roHHbre KaHaJIbI, He

o6raaaroulze cnequ@uunocruo K Karrbrtr{rc (Demidchik, Davenport, Tester, Annu Rev Plant

Biol 2002). Bropar vact, o6:opa m.meparyp6l IlocBtrqeHa no4po6uouy anuru3y coBpeMeHHr,IX

AaHHbrx o poJrrr LysM-co4epNarqux peuenropoB pacreuaft B pacrro3HaBaHnlz

MuKpoopraHrl3Moe. llpueo4arcx Ii aHanlBlrpyrorct coBpeMeHHr'Ie AaIrHr,Ie o6 opranusaquu

peqeflrlr4lr Nod-Saxropon y pacrenr.rii c AerepMIrHIrpoBar{I{6IM v HeAerepMV IrupoBaxHbIM

Tr4naMLr KJry6eHbKoB, onyqeHHbre Ha ABlx MoneKyn{pHbIX MoAersx .qns Kar(Aoro rfina -
nf,ABeuua rr Jrrouepl-I6l, coorBercrBeHno. I4z 4a:u:uoi't qacrfl rofutrHo Br,ITeI(aer tr{nore3a o

cyqecTBoBaHr{u erqe o,4Horo KJIIoT{eBofo KoMloHeHTa peqerlTopHblx KoMrIJreKcoB,

ocyqecTBnsrourrx uHuuvaqaro pannux clrrr.r6r.toTlzqecKlrx pearqr]il LI pjIA [o3AHI.lx 3Ta oB,

cBr3aHH[,rx c uurf ercquonur,rM rrpoqeccoM, u neo6xoAnltocrb rror4cKa tcau4u4aruoro 6e:rra
)



cpeAlr LysM-peqenrop-noAo6Hbx Kr{Ha3. llpr.rueuaremuo, vro no4o6utre uccJIeAoBaHIrl Ha

nroqepHe (N.toAe:t Hoaa o6:sexr:e c ceKBeHI,IpoBaxHbIM feHoMoM u xo,uerqueit MyraHroB) Ire

npr4Benri K pe3yJrr,Tary, vro npuno4n'r A.H. Kupueuro K B6IBo,qy o Bo3MoxHoM ycrlexe rroficKa c

I.IcnoJIb3oBaHaeM MoAeJII4 fopoxa. I4lrenno B 3ToM 3aKJllollaercf ,ql4ccepraql4oHHoe

rrcgJreaoBaHr.re, pe3ynbrarbl Koroporo trpeAcraBneHbl B coorBercrB]'Torqeit r,rane.

l:l.ana2. O6rercr Ir Meroar,I uccreAoBaHus (crp.39-56)

B r:rase Marepraanu Il MeroAtI npuBoA.lrc.[ 4annue o6 uc[oJrr,3oBaIIHbD( n pa6ore

MeroAax, rAe flpr.rMeH{Jrrrcb noAxoAbr rrorer<y:upnofi 6uonorraa, 5uoxuvuu, qliroilofuu.

Cnercrp nero4raK rxupoK, rr rroJrrrocrr,ro coorBercrByer Macrrrra6y pelraerroii ArrccepraHToM

:agaun. Ou BxJrroqaer KaK craHAaprHbre Mero,4riKrr, HarrpuMep, BI'IIe-rreHI4e HyKJIeIzHoBbIX

Kr.ic.rror r{ MeroAr,r Ha ocHoBe III]P, rax rr aocraroqHo cJro}KHbre, TaKr4e, KaK nonyqeHue

rpaucreHnbrx r<opueft (hairy roots) 14 Btr3yurfisalJ:ufr 6arrepuil Ir roHKIIx crpyl{ryp
pacrllTeJrbHbx KJreroK, HarlpuMep, l*rQexquouuux gureft. TaKrte erreqallrter I4 Kpyf )Io4Bbrx

crcreM, c Koropr,rMrr [purnJrocb pa6orars aBTopy: noMIrMo craHAaprHr'Ix KnonIipoBanr]fi B

E, coli, aeropy nprrxrocr pa6orarb c pr,qoM IIITaMMoB arpo6arrepuii (xax tumefaciens, TaK I4

rhizogenes), Apoxxefi, npoBoAlrrl, rpauc$oplrauuro 14 ruyqarb rpaH3ueHrH]ro 3Kcnpecclrrc

6e:rron unrepeca B Jrucrbrx ra6ara, a raxn<e orpa6orar6 rlzcrororllqecKlie r.r MoneKynflpHr,Ie

loAXoAbr AJrq ocFroBHbIX o6reKros uccneAoBaHltt lunvfi ropoxa.

f.nana 3. Pery,'rrrarr,r r.r o6cyxgeHue (crp. 57-86)

llo:ryveuurre AaHHbre nprrBoArrcr rz o6cylr(Aarorcs B o4uolaueunofi uane. 3anorou
ycnexa B pemeHrrrr aBTopoM nocrasJreHHoii cnor(Hoit 3aAaqri craJro r:o, uro A.H. Kupzenr<o

yAanocb cpeArr BbrrBneHHr,rx MyrauTHr,rx no K1 rurnufi, noreuqtraJlrHo zMerorlzx tlenorun,
ce.flgaHHrrii c OopMr.rpoBaHr4eM EoJrHorIeHHbx a:or$lrxcrzpy.rorqux xry6eur,roB, c noMollbro l/?

silico artarusa o6napyxtzrr JruHrr r4-KaHAr4Aar6r c $euoruuon Nod-, uro ri noarBepar4nr4

aaltgefiuue uccreaoBaltl4t. B cootgeTctgur.r c runore3ofi aBTopa. y MyraHTHblx ,rrHnfi ue

nporicxoAr.rno ge$opuaqufi KopHeBbrx BoJrocr(oB B orBgr Ha r4HoKyJrsrlurc pr.rso6rznr,ru, uro
Kpacr4Bo r'r y6e4lirenruo AeMoHcrplrpyer po:n K1 B rrHrirluarlr4r.r cutut6uoza. TarNe nonaganrr
ge$exrrr n pocre vHrferqrroHHbrx ullreii. Br,ua npoaHaJrr43rrpoBaua LI ucKnror{eHa Bo3Mo}KHa{

pom Kl B rrMMyHHoM orBere ropoxa, rrro erqe pa3 floarBepnano y:tcocnequ$urluylo ponb

AaHHoro 6erxa s cur\a6zose. Haxoueq, c rroMoulrro apoxr(eBoii 4nyrr6pz4uoii cucreurr 6rr:ru

rrpoAeMoHcrprrpoBaurr rlpsMBre esar.rrrao4eitcrwrr ueN4y 6e:xaulr PsSyml0, PsSym3T u K1.

Iocne groro aBTop B6r[onHr4n KoMurgMeHTal\urc u3yqaeMbrx rulnujt rorulna xlonou rclHK
Kl. B pe:ymrare Nod- (fenorun 6su ycnemno BoccraHoBJreH; K coxaJIeHIiIo, n pa6ore ue

nprrBoar.rrc.f, KorrzqegrBeHHoit oueHr(Ir urcna rtry6eurron Ha KopeHL y ArlKofo rrina,
nosgor.{rcrqeft cpaBHzrr ypoBeHb BoccraHoBreulrs. I(polre KoMnneMelrraqrru rznliii-uyrauron
no K1 npone4eua KoMrrJreMeHTarlu.a Kl rvnuii, ,qe$exrurx uo PsSyml0 z PsSy.rn37.

B pesymrare BbrrroJrrreHnbrx Ha BbrcoKoM Hayr{HoM 14 MeroAr.rr{ecKoM ypoBHe

uccneAonanuit A.H. Kr.rpueuro yAanoc6 y6egnre:n uo rroKa3arr,, qro peqenrop-[o,4o6Ha.{

rrporeriHKr4Ha3a K1, npe4uonoNrrreJrr,Ho r.r4eurr.rQrzqupoeaHHa;l KaK KaHAVAaT Ha ponr' BToporo

KJrtoqeBofo r(oMrloHeH]a cHrHarbHbrx peuenropHblx KoMureKcoB y ropoxa. aeficrBxre,lbHo

nrpaer ory poJrb u perynupyer y ropoxa (1) coarvrecruo c PsSyml0: rrHuIIIIauIlIo

Soprrauponanu.a HeaerepMr.rHr.rpoBaHHr,rx rry6enrron, v (2) coBMecrFro c He

n4eura$aqzponanur,ru nor<a 6e:rKoM: BbrxoA 6anrepzii ut uuSexquouurx uurefi.



floc:re o6cyrxAeH[r loJryrreHnbx pe3yJrbraroB Ar4ccepraur nepexoArrr x 3ax.rro.reuuro
(crp. 8?-91). Cre4yer corJracr{rbcr c A.H. Kupuenxo, qro r43yrreHHa.{ erc K1 KuHa3a Mox(er

cTaTr, oaHr'rM r.r3 KrrorreBr,rx reHoB-rzHcTpyMeHToB p9rxeHr4q 3aAaqir pacIxlrpeHr{s Kpyra

pacreuuft, cnoco6nr,x o6pa:onr,rnarr cr.rNr6uos c aror$urcupyoqlrMli Mr{KpoopraHr{3MaMrr,

nyreM rpaHcrgne:a. .{aree cJreAyror Brrnogrr (crp. 92), rlolluocrrlo lo.qrBep]r(Aenu6le

SKCnepl4MeHTZIJILHbIMIi AaHHLIMI{.

Ilpra o6rqelr [oJror(rrreJrbHoM BneqarJronr{r.r or Ar.rcceprarluonnoit pa6orrr xorerocr 6rr
o6cy4zrr p-xA BonpocoB:

1 . Ecrr.r rrocrpor{Tr, rf u:rorenerr.ruecroe ApeBo LysM-peuenropoe u LysM-
peuenropHr,x KvHa3, To KaKoe floJro)r(eHae safi\aer K1-xzHa,:a ropoxa?

2. llpegno:raraer Jrv aBrop uccreAoBarr Bo3Hr.rKHoBeHr4e B rApe KaJrr,qr4eBbrx

cnaftr<oe B orBer ua Nod-iparcroprr y MyraHToB fopoxa, nv reHuux $ynxqlrona:nnoft K1-
KUHASlI?

3. lloqenry Anr rroATBeplrAeHr.rr e3aulro4eiicreur uccJreAyeMr,rx xuna: 6r,rra

nrr6pana gnyxru5puauan Apor{xeBaq cr4creMa, a ue uero4 FRET?

llpzne4euuue Bonpocbr He [oABeprarcT coMHeHr{ro HoBr]3Hy Ir op}IrI,IHaJIbHocrr,

npe4craelennofi Ar4ccepraJlr4ouHoii pa6orlr. Ona sersercr qenocrubru ri 3aBeprrreHHr,rM

rrccJreAoBaHI4eM.

Anrope$epar rroJrHocrbro orpaxaer coAepxaHrie AricceprarlrzoHHoft pa6or:;r, Pesy:rlraru
IzccjreAoBaHllr 6suu 4oron<eurr A.H. Klrpuenxo Ha HecKoJrr,Kux MelKAyHapoAr{r,x r.r

poccltiict<zx xonrf epenqurx. Ouz ony6ruroBaubr B 7uu ry6nuxaqr.rsx B r{3,4aHr.rsx,

pe(oMeHAoBarrHnx BAI(.

Cyrrtltupyr Bce BLI re cKaiauHoe, cJreAyer 3axrrorrurr,, rrro Ar4ccepraur4ounax pa6ora A.H.
Kraprzeuxo <tr{:yveulre poirn peqenrop-no4o6uofi KnHa3br K1 ropoxa B KoHTpoJre

r[op*rr,rponanun clrrrl6uorn.recnnx cy6n,rerouurlx crpynTyp) coorBercrByer rpe6onaHurnvr

n. 9 <llo:roxrenrrr o rrpucy]r(Aenuu yueurx crerenefi>, yrnepxraennoro rrocranoBJreHr4eM

flpannrerrcrna Poccuiicxoil @e4epaquu or 24.09.201,3 r. Ns 842, npea:un:ueirauira BAK
Mrlno6pa.:onaur.is ri HayKrr P(D n guccepraqrrsM Ha cor4cKarrue yl€uofi creneuu KaHE 4ara
6zororuqecr<ux Hayr{, a e9 anrop A.H, Kupuenr<o 3acnyxraBaer npr4cy)KAeHrzr r.rcrconofi crengHrl

Kan,quAara 6uoloruqecrux HayK rro cleqrraJrbuocrrM 03.01.05 - rlrcuororux u 6uoxnrrtus

pacrenzft u 03.02.03 - ruzr<po6raororux.

Or:sre o6cylrneH H yrBepxAeH Ha 3ace.aaHr4r, la6oparopun l.roreryLr.rpHoft n

er<o:rorurqecrofi $uslrororzll (npororor Np 8 or 04 rzrour 2018 r.).
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3ae, ra6. nolerylxpnoil Ir gKo:rora.recKoil C.H.c.,ra6. MoreKvnrDHoii rz r r<olrolu q ec ro ii

rflr:uo:romu BI
Boitqexoecrar O.B.

$u:uo:rouru Btr4H P 6.n.

Trorepena E.B.

CaH rcr-flerep6ypr. 04 uroua 20 | 8 r.


