
OT3bIB 

ocplII(IIaJII>Horo onnoHeHTa Ha ,n1IccepTaI(1IOHH)'IO pa6oTy IlarrKIIHOH KceHIIII AH,npeeBHI>I 

<«l>epMeHThl 6uocHHTe3a IIOJIHKCTH)J;a rHCIIH)J;HHa H3 Ko4>eii:uoii: KHCJIOThl», 

npe,ncTaBJJeHHYIO Ha COIICKaHIIe ~eHOH CTeneHII KaH.l(II.l(aTa 61IonorwieCKIIX HayK 

no cneI(IIaJII>HOCTII 1.5 .3 - MoneKy1rn:pHru1 61Ionorm1 

AKryaJILHOCTh TeMhl ,lJ;nccepTaQuu 

blIOJIIOMIIHeCI(eHI(II51 rp1I60B npe,ncTaBJI5IeT co6o:H: HOBbIH IIHCTpYMeHT ,[(Jl51 BII3YaJIII3aI(IIII 

61IOJIOr1IqecKIIX npoI(eCCOB. J13yqeH1Ie cpepMeHTOB 61IOCIIHTe3a rlICnlI.l(IIHa no3BOJI5IeT 

ycoBeprneHcTBoBaTI> penopTepHI>Ie CIICTeMI>I ,nm1 HayqHI>Ix II Me.l(III(IIHCKHX I(ene:H:. C1IcTeMa Ha 

OCHOBe r1Icn1I.l(IIHa MO)l(eT CTaTb aJlbTepHaTIIBOH Tpa.l(III(IIOHHbIM JIIOI(1Icpep1IH-JIIOI(1Icpepa3HbIM 

peaKI(II51M (HanplIMep, CBeTJI5IqKa IIJIII MOpCKIIX opraHII3MOB ), 06na,nru1 noTeHI(IIaJIOM ,[(JI51 

MHOroI(BeTHOH BII3YaJIII3aI(IIII. ,[(1IccepTaI(1IOHHruI pa6oTa IIarrKIIHOH KceHIIII AH,npeeBHI>I 

noCB51II(eHa IICCJie.l(OBaHIIIO cpepMeHTOB - nOJIIIKeTII.l(CIIHTa3 (IIKC), yqaCTB)'IOII(IIX B 

61IOCIIHTe3e rncnlI.l(IIHa II3 KocpeHHOH KIICJIOTbl, o6Hapy)l(eHHbIX KaK B pacTeHII51X, TaK II B 

He61IOJIIOMIIHeCI(eHTHbIX rp1I6ax, a TaK)l(e C03.l(aHIIIO c IIX nOMOII(bIO r1I6p1I.l(HOro 

61IOJIIOMIIHeCI(eHTHOro nyTII B coqeTaHIIII c JIIOQ1Icpepa30H (nnLuz) II r1Icn1I.l(IIH-3-

r1I,npOKCIIJia30H (nnH3H) 61IOJIIOM1IHecI(eHTHoro rp1I6a Neonothopanus nambi. Hccne,noBaHIIe 

OCHOBaHO Ha nplIMeHeHIIII HenOJIHOH 61IOJIIOM1IHeCI(eHTHOH CIICTeMbl N. nambi B KaqecTBe 

penopTepHOH .l(JI51 nOIICKa cpepMeHTOB, cnoco6HbIX np01I3BO.l(IITb rlICnlI.l(IIH, qTo n03BOJIIIJIO 

OI(eHIITb <l>YHKI(IIOHIIpOBaHIIe r1I6p1I.l(HOro nyTH B pa3HbIX reTeponor1IqeCKIIX CIICTeMax, 

BKmoqru1 KJieTKII ,npo)l()l(eH, MJieKonlITaIOII(IIX II pacTeHIIH. TaKIIM o6pa3oM, aKTYaJII>HOCTb 

pa6oTI>I HeocnoplIMa 6naro.n;ap51 pacnmpeHIIIO npe,ncTaBneHIIH o IIKC pa3HI>IX, 3BOJIIOI(IIOHHO 

.n;arreKIIX opraHII3MOB, qTo He npOTIIBOpeqlIT IICnOJib30BaHIIIO cpepMeHTOB II3 HIIX .l(JI51 

BOCC03.l(aHII51 r1I6p1I.l(HOro 6HOJIIOMIIHeCI(eHTHOro nyTH H ,l(a)l(e C03,[(aHH51 aBTOHOMHO 

CBeT5III(IIXC51 pacTeHIIH. 

Har1uaH uoeu1ua uccJie)l;oeauuH 

J13~eHne cy6crpaTHOH cneI(ncpnqHoCTII IIKC II MeXaHII3MOB IIX pa6oTb1 noMoraeT 

nOH51Tb 3BOJIIOI(HIO MeTa6onnqeCKIIX nyTeH H MexaHH3Mbl peryJI51QHII 6HOCHHTe3a BTOpliqHbIX 

Mern6on1ITOB. BI>NBneHne JIHMHTnpyiomnx cTa.n;IIli B 6nonIOMHHecI(eHTHOM KacKa.n;e 

cnoco6cTByeT paI(IIOHaJlbHOH IIH)l(eHeplIH MeTa6onnqeCKIIX nyTeH. 

CTpyKrypa u o6maH xapaKTepucTnKa pa6oThl 

,[(nccepTaI(H51 nocrpoeHa no Tpa.n;HI(HOHHOMY nnaHy II co.n;ep)l(HT pa3.n;enI>1: «BBe,n;eHne», 

«AKTYaJibHOCTb TeMbl IICCJie.l(OBaHII51», «CTeneHb pa3pa6oTaHHOCTII o6naCTH HCCJie.l(OBaHII51», 

«Qenn H 3a,n;aq1I HCCJie.l(OBaHII51», «063op JIIITeparypI>I», «MaTepHaJibl H MeTO.l(bI», «Pe3yJII>TaTbl 

H IIX 06cy)l(.l(eH1Ie»' «BbIBO.l(bI». ,[(1IccepTaI(II5I npe,ncTaBJieHa Ha 146 CTpaHIII(ax II co,nep)l(IIT 3 9 

p1ICYHKOB, 2 Ta6JIHI(bl, 6 nplIJIO)l(eHHH, . a TaK)l(e CnlICOK JIIITepaTypbI, BKJIIOqaIOII(IIH 253 

HCTOqHHKa. 

B pa3.n;ene «BBe,n;eHne» ,nnccepTaHTOM ccpopMyn1IpoBaHa <i>YH,naMeHTaJibHruI npo6neMa, Ha 

perneHIIe KOTOpOH HanpaBJieHa .l(IICCepTaI(HOHHa.51 pa6oTa, o6o3HaqeHa Ha~Ha.51 HOBII3Ha II 

aKTYaJibHOCTb ,n1IccepTaI(1III. ABTop cTaBHT nepe,n co6o:H: I(eJib - nolICK II H3~eHne cpepMeHTOB 
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6HoeHHTe3a rne1rn,z:i:HHa H3 He6HOJIIOMHHeeu;eHTHbIX opraHH3MOB (rpH60B H paeTeHHH) Lt:JUI 

e03,[(aHmI Ha HX oeHOBe riI6pH,[(HOH 6HOJIIOMHHee:u;eHTHOH eHCTeMbl B reTeponorHqeCKHX 

X0351eBaX, 3aTeM cpopMyJIHpyeT COOTBeTCTBYIOID;He IIOCJie,[(OBaTeJibHhie 3a.z:i:aqH ,[(JUI ee 

,z:i:oeTmKeHH51. B rnaBe «063op JIHTepaTypbI» aBTop orrHchrnaeT 6HonorHqeeKyIO ponb H 

MeTa60JIH3M rH,z:i:poKCHKOpHqHblX KHCJIOT cy6eTpaTOB IIOJIHKeTH,[(eHHTa3 - B paeTeHH5IX H 

rpH6ax, a TaK)l(e Bee, qTo H3BeeTHO 0 6HOCHHTe3e rHeIIHLt:HHa B 3THX opraHH3Max. 

K.A. IlaJIKHHa KpaTKO . cpopMyJIHpyeT IIOTeHD;HaJibHO :u;eHHbie ,[(JUI Me,z:i:HD;HHbl eBOHeTBa 

rHeIIH)J:HHa H OIIHehrnaeT ero pOJib B 6HOJIIOMHHee:u;eH:u;HH rpH60B, KaK rrpe.z:i:meeTBeHHHKa 

JIIOIJ;HcpepHHa. OT,z:i:eJibHbIH pa3.z:i:en «063opa JIHTepaTypnrn rroeB51ID;eH reTeponorHqHoli 

3KerrpeeeHH reHOB cpepMeHTOB 6HOeHHTe3a II0.)1HKeTH)J:OB H rro.z:i:xo.z:i:aM, KOTOpbie rrpHMeH51IOTe51 B 

3Toli o6naeTH .z:i:n51 IIOBbIIIIeHH51 Bblxo.z:i:a :u;eneBoro rrpo.z:i:YKTa. B :u;enoM, o63op JIHTepaTypnI 

IIOJIHOeTblO eOOTBeTeTByeT TeMaTHKe )J:HecepTaD;HH, IIOH51TeH H rro.z:i:po6eH, rrpe,z:i:nap51eT 

eo6eTBeHHhie Heene.z:i:onaHH51 aBTOpa. 

Pa6oTa BhIIIOJIHeHa Ha eonpeMeHHOM MeTOXJ:HqeeKoM yponHe. K.A. IlanKHHoli oeBoeH H 

rrpHMeHeH KOMIIJieKe MOJieKyJUipH0-6HOJIOrHqeeKHX, MHKpo6HOJIOrHqeeKHX, 6HOXHMHqeeKHX, 

6HOHHcp0pMaTHqeeKHX H eTaTHeTHqeeKHX MeTO)J:HK. Bee OHM OIIHeaHbl B COOTBeTCTByIOID;eM 

pa3,z:i:ene Ha ypoBHe .z:i:eTaJibHOCTH, II03BOJI51IOID;eM BOeIIpOII3Been1 IIOJiyqeHHbie pe3yJibTaTbl. 

rnaBa 3 «Pe3yJibTaTbl H HX o6ey)l()J:eHHe» qeTKO H JIOrHqHO OIIHebrnaeT rrpo.z:i:enaHHyIO 

3KerrepHMeHTaJihHYIO pa6oTy' rrpoBe.z:i:eHHbie HCeJie,noBaHH51 OTpa)l(aIOT rroeTaBJieHHbie 3a,naqH H 

.z:i:eMOHCTPHPYIOT HX pemeHHe. Ha rrepBoM 3Tarre rrpoBOLt:HJie51 rroHeK cpepMeHTOB 6HoeHHTe3a 

rneIIH)J:HHa epe,nH IlKC He6HOJIIOMHHee:u;eHTHbIX rpH60B H. OIIHeaHa eeMHXJ:OMeHHM hsPKS H3 

Hypholoma sublateritium, KOTOpa51 MO)l(eT rro.z:i:.z:i:ep)l(HBaTb CBeqeHHe COBMeeTHO e nnLuz H 

nnH3H He TOJibKO rrpH ,no6aBJieHHH Kocpe:H:HOH KHeJIOTbl, HO H .z:i:pyrHx ey6cTpaTOB - II­

KyMapOBOH H cpepynoBoli KHeJioT. Ha BTopoM narre K.A. IlanKHHoli paeeMoTpeH IlKC III THrra 

H 4-KyMapoHJI-KoA-JIHI'a3bl H3 pa3HbIX paeTeHHH, rrpoBe,z:i:eH aHaJIH3 <i>YHKD;HOHHpOBaHH51 3THX 

cpepMeHTOB B KJieTKax .z:i:po)l()l(e:H:, MJieKOIIHTaIOID;HX H paeTeHIIH. B pa6oTe nrrepBbie rroKa3aHa 

rrpo,nyKD;H51 rHeIIH,[(IIHa IIIIIpOKIIM Ha6opoM cpepMeHTOB II3 pa3JIIJqHbIX paeTeHHH. TaK)l(e 

BrrepBbie e03)J:aH rH6pIIXJ:Hblll 6HOJIIOMIIHee:u;eHTHblll KaeKa,[(, BKJIIQqaIOID;Hll B ce651 cpepMeHTbl H3 

paeTeHHli H rpH6a N. nambi, erroeo6HbIH cpyHKD;HOHHpoBaTh B pa3HhIX reTeponorHqeemx 

X0351eBax, B TOM qHeJie IIOKa3aBIIIHH erroeo6HoeTb reHepHpoBaTh aBTOHOMHOe eBeqeHHe B 

pacTeHII51X rrpII npeMeHHOH 3KerrpeccIIII II Ha cTa6IIJibHbIX JIIIHII51X. Beero eoIIeKaTeJib 

aHaJIH3IIpyeT B pa6oTe 28 cpepMeHTOB IIOJIHKeTH)J:eHHTa3 H 4-KYMapOHJI-KoA-JIIIra3 II3 19 

6HOJIOrHqeeKHX BHLl:OB, K KOTOpbIM OTHOe51Te51 rpH6bI rrop51,z:i:Ka Agaricales, paeTeHH51 pa3JIHqHblX 

OT,neJIOB, BKJIIQqa51 MXH H rrarropoTHHKH, a TaK)l(e :u;BeTKOBbie paeTeHH51 10 pa3HbIX eeMelieTB, 

TaKHX KaK Brassicaceae, Poaceae, Solanaceae, Thymelaeaceae, Hydrangeaceae, Polygonaceae, 

Haemodoraceae, Piperaceae, Plumbaginaceae, Fabaceae. 

TeopeTuqecKaH u HayqHo-npaKTH'lecKaH 1Ha'IHMOCTL uccJie~oBaHUH 

Pe3yJihTaThI pa6oThI K.A. IlanKHHoli cpopMHPYIOT TeopeTHqecKyIO 6a3y XJ:JUI rroHHMamUI 

3BOJIIOD;HH, peryJI51D;HII H HH)l(eHepHH MeTa6oJIHqeeKHX rryTeli, CB513aHHbIX e 6HOCHHTe30M 

IIOJIHKeTH,[(OB, a TaK)l(e C03,[(aIOT oeHOBY )J:JI51 pa3pa60TKH HOBbIX 6HoTeXHOJIOrHqecKHX 
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lfHCTp)'MeHTOB Ha OCHOBe 6MOJIIOMMHecu;em:i;mI. l1ccJie,l(OBaHMe pacKpornaeT MexaHll3Mbl 

pa60TbI IlKC rpH60B II pacTeHIIH, BKJIIOL{a.51 IIX cy6crpaTHYIO crreu;mlmqHOCTb, )J;OMeHHyIO 

opraHM3aQIIIO M rryrM QMKJIM3aa;IIII rrpoMe)l(yToLJHbIX rrpo.l(yKTOB. ,[(eM0Hcrpau;m1 crroco6Hocr1I 

IIKC III TIIIIa pacTeHIIii CIIHTe31IpoBaTb rlICIIII)J;IIH pacnmp.HeT rrpe,[(cTaBJieHII51 o 

QlYHKIJ;IIOHaJibHOM pa3Hoo6pa3llll 3TllX <}lepMeHTOB, paHee ll3BeCTHbIX rrpeHMymecTBeHHO B 

KOHTeKCTe CllHTe3a <PnaBOHOll,l(OB ll CTllJib6eHOB. CpaBHeHMe IlKC 6MOJIIOMllHecu;eHTHbIX ll 

He6MOJIIOMllHecu;eHTHbIX rpH60B II03BOJI51eT BbI,l(BllHYTb rllIIOTe3bI 0 KJIIOLJeBbIX 3BOJIIOIJ;llOHHbIX 

II3MeHeHM5IX (Harrp1IMep, yrpara .l(OMeHOB KR/DH), KOTOpbie MornM crroco6crBoBaTb 

B03HMKHOBeHMIO 6MOJIIOMMHecu;eHa;MM. Pa6oTa rro,1J;TBep)l(,1J;aer rMrrore3y o nmpoKoii 

cy6crparHoii crreu;M<}lllLJHOCTM IlKC M <}lepMeHTOB 6MOJIIOMMHecu;eHTHOro KacKa.l(a (H3H, Luz), 

crroco6HbIX llCIIOJib30BaTb He TOJibKO KocpeiiHyIO, HO II KyMapoByIO/cpepyJIOBYIO KIICJIOTbI. 

06Hapy)l(eHIIe pa3JillLJllH B crreKTpax CBeLJeHII51 rrplI IICIIOJib30BaHIIII pa3HbIX cy6cTpaTOB 

yKa3bIBaeT Ha B03MO)l(HOCTb TOHKoii peryn.HQMII 6MOJIIOMMHecu;eHa;MM qepe3 Mera60JI1ILJeCKMii 

MH)l(llHHpHHr. Ilpe.l(CKa3aHIIe rrpocrpaHcTBeHHoii crpyKTypbI IlKC c rroMOII:(bIO AlphaFold II 

aHaJill3 ,l(OMeHHOH opraHM3aIJ;llll II03BOJUIIOT rrpe.l(JIO)l(llTb HOBbie MO,l(eJill KaTaJillTllqecKoro 

MexaHM3Ma, BKJIIOLJruI ponb KOHcepBaTMBHbIX aMIIHOKIICJIOTHbIX ocraTKOB (HarrplIMep, Cys-His­

Asn y IIK C III TMrra). 

Pa3pa6oTKa KOMrraKTHbIX reHeTMLJeCKIIX KOHCTpyKa;IIii (Harrp1IMep, IlKC III TIIrra 

pacTeHllH) yrrpomaeT llX llCIIOJib30BaHMe B BllPYCHbIX CllCTeMax ,l(OCTaBKll, paCIIIllp51eT 

rrpHMeHeHMe TaKMx KOHcr:pyKa;Mii B 1Icc11e,1J;oBaHM5IX pacTeHIIH II KJieTOK MJieKorrMTaIOn:i:Mx. 

Bo3MO)l(HOCTb pa6oTbI c IIIHpoKMM crreKrpoM cy6crparoB (KocpeiiHruI, KyMapoBruI, cpepynoBruI 

KIICJIOTbI) ,l(eJiaeT CIICTeMy rn6KOH )J;JI51 pa3JIIILJHbIX ycJIOBllH ll 3a,[(aLJ. IlKC rp1I60B II pacTeHllH 

crroco6Hbl CllHTe3HpOBaTb rMCIIll,l(llH ll ero aHaJIOrll, KOTOpbie BOCTpe6oBaHbI B Me,l(llll;llHe 

( aHTllOKCll,l(aHTHbie, rrpOTllBOBHpycHbie, rrpOTllBOOIIyxoneBbie CBOHCTBa). 0rrTllMll3aQll51 

rereponorMLJHOH 3KCrrpeCCllll IlKC B .l(pO)l()l(aX, pacTeHll51X ll KJieTKax MJieKOIIMTaIOII:(llX MO)l(eT 

IIOBbICIITb BbIXO,l( u;eneBbIX rrpo.l(yKTOB ,l(llil rrpOMbIIIIJieHHOro rrplIMeHemrn. ,[(eMOHCTpaQII51 

aBTOHOMHOro CBeLJeHll51 pacTeHIIH ll KJieTOK OTKpbIBaeT rrepcrreKTIIBbI )J;JI51 MOHllTOpllHra 

Qlll3MOJIOrMLJecKMX rrpou;eccoB B peanbHOM BpeMeHII. Pe3yJibTaTbI Mccne.l(oBaHM51 Moryr 6bITb 

rrpHMeHeHbI B <}lapMaKOJIOrllll, ceJibCKOM X0351HCTBe ll 3KOJIOI'llLJeCKOM MOHllTOpHHre. 

CTeneuL o6ocuosauuocTu aay'IHLIX noJio~euuii, BLIBOJJ;OB u peKoMeHJJ;a:Quii, 

' c<t>opMy JIHpOBaHHLIX B JJ;HCCepTa:QHH 

ABTopoM rrocrynHpoBaHo mecTb rroJio)l(eHIIH, BbIHOCMMbIX Ha 3all:(MTY, Ka)l()J;Oe M3 

KOTOpbIX xapaKTepll3yeT OT,l(eJibHyIO qaCTb pa60TbI, IIO.l(KperrJieHHyIO <}laKTMLJeCKllM 

3KCIIepHMeHTaJibHbIM MarepllaJIOM. IlepeLJllCJieHHbie IIOJIO)l(eHll51 ,l(aJiee pacKpbIBaIOTC51 ll 

o6cy)l(.l(aIOTC51 B TeKcTe .l(Mccepraa;MM. C,iJ;eJiaHHbie BbIBO.l(bI o6ocHoBaHbI M rroJIHOCTbIO 

OTpa)l(aIOT pe3yJibTaTbI pa60TbI. 

OcHOBHbie pe3yJibTaTbI ,l(MccepTaa;IIOHHoii pa6oTbI B rronHoii Mepe rrpe.l(CTaBJieHbI B rpex 

rry6JIMKaQM51X B BbICOKopeiiTllHI'OBbIX peu;eH3HpyeMbIX HayLJHbIX )l(ypHanax, llH,l(eKCHpyeMbIX B 

6a3ax ,l(aHHbIX Web of Science, Scopus M B «EenoM crrMcKe» HayLJHbIX )l(ypHanos 
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MMHMcrepcTBa HayKM M Bbicrnero o6pa3oBaHM51 PoccMlicKoli <l>e.[(epa:u;MM. Pe3yJibTaTbI 

rrpe.ucraBJieHbl Ha Be.[(yIIt;MX Me)K)J;yHapO.[(HbIX KOHrpeccax M KOHcpepeH:QM51X. 

BonpocLIHJaMeqaunH 

Cephe3HbIX He.[(OCTaTKOB M rrpoTMBopeqMli B .[(Mccepra:u;MM Her, BbIBO.[( coorsercrsy10r 

IIOCTaBJieHHbIM :ueAAM M 3a,[(aqaM, Pa6ora CO,[(ep)l(MT He3HaqMTeJibHOe KOJIMqecrno 

CTMJIMCTMqecKMX M IIyttKTya:u;MOHHbIX OIIIM60K. 

KaK M B JII060M HayqHOM MCCJie,[(OBaHMM, K pa6ore K.A. IlanKMHOM MO)l(HO rrpe,U'b51BMTb 

p51,U BOIIpOCOB M 3aMeqaHMM: 

1. Pa.3.uen 3.4 «B3aMMO,UelicrnMe cgPKS, hsPKS, gcPKS c aHanoraMM KocpeliHoli 

KMCJIOTbI». HecMoTp51 Ha perMcrpa:u;MIO 6MOJIIOMMHecu;eH:QMM rrpM MCIIOJib30BaHMM hsPKS, 

B3)1{X-MC/MC He 110,[(TBep,[(MJI CMHTe3 rMCIIM,[(MHa. 3TO CTaBMT 110,[( COMHeHMe crre:u;McpMqHOCTb 

cpepMeHTa M rpe6yer ,[(OIIOJIHMTCJibHbIX MCCJIC,[(OBaHMM ,[(AA M,[(eHTMcpMKa:QMM peanbHOro 

rrpo.[(yKTa (HarrpMMep, .[(pyrMX CTMPMJIIIMpOHOB ). 

2. Ha6JIIO.[(aeMa51 rn6enb .[(pO)l()l(eM rrpM .[(06aBJieHMM cMecM cpepyJioBoli M KocpeliHoli 

KMCJIOT (pa.3,[(eJI 3.4) He corrpoBO)l(,[(aJiaCb aHaJIM30M MexaHM3MOB TOKCMqHOCTM. He5ICHO, CB513aH 

JIM 3cpcpeKT c caMMMM cy6crpaTaMM, MX MeTa60JIMTaMM MJIM rro6oqHbIMM rrpO.[(YKTaMM peaK:QMM. 

3. Y.[(aneHMe .[(OMeHoB (KR, DH) B cgPKS, hsPKS M gcPKS ocHOBbmanocb Ha 

rrpe.ucKa3aHM51X anropMTMa HMMER, Koropb1e qacrMqHo rrporMBopeqMJIM ,[(aHHbIM AlphaFold 

3.0. Mo)l(eT JIM 3TO rrpMBeCTM K C03,[(aHMIO HecpyttK:UMOHaJibHbIX MYTaHTOB M rrepecMorpy 

crparerMM HarrpaBJieHHoro MyrareHe3a? 

4. ABTOpOM OIIMCaHa crroco6HOCTb rM6pM.[(HOro rryrM rrpOM3BO,[(MTb cseqeHMe B KJieTKax 

.[(pO)l()l(eM rrpM .[(06asneHMM aHaJIOroB K~cpeHHOM KMCJIOTbl. B CB513M c TeM, qro KyMapOBa51 M 

cpepynoBa51 KMCJIOTa 51BJI5IIOTC51 Mera60JIMTaMM cpeHMJIIIporraHOM,[(HOro rryrM pacreHMM, 

B03MO)l(HO, IIKC III TMrra M3 pacreHMM OKa3aJIMCb 6b1 6onee 3cpcpeKTMBHbIMM .[(JI51 IIO.[(.[(ep)l(aHM51 

cseqeHM51 rM6pM.[(Horo rryrM c 3TMMM aHanoraMM? IIposepHJIMCb JIM 3TM rn.[(pOKCMKOpMqHbie 

KMCJIOTbl BO BTopoli qacTM pa60Tbl, r,[(e 011MCaHbI cpepMeHTbI M3 pacTeHMM? 

5. KaKMe rM110Te3hI OTJIMqM5J: B HpKOCTM cra6MJihHbIX JIMHMM N. benthamiana, 

3KCIIpeccMpy10rn;Mx rn6pM.[(HyIO 6MOJIIOMMHec:ueHTHyIO CMCTeMy' Moryr 6bITb rrpoTeCTMpOBaHbl, 

KpoMe rex, qro y)l(e paccMorpeHbI B pa6ore? 

BbIIIIerrepeqMcJieHHbie 3aMeqaHM51 M KOMMeHTapMM HM B KOeM CJiyqae He CHM)l(aJOT oqeHb 

BblCOKMM ypoBeHb rrpe,[(CTaBJieHHOM pa60Tbl. AsropecpepaT IIOJIHOCTblO orpa)l(aeT CO,[(ep)l(aHMe 

,[(MCCepra:u;MM, TIIt;aTeJibHO ocpopMJieH M xoporno rrpOMJIJIIOCTpMpOBaH. 

3aKmoqeuue 

IloJiyqeHHbie pe3yJibTaTbI M rroJio)l(eHM51 .[(Mccepra:u;MOHHOM pa6oThI MMeIOT Ba)l(HOe 

HayqHoe M 11paKTMqecKoe 3HaqeHMe. ,[J;Mccepra:u;MOHHa51 pa6ora IlanKMHOM KceHMM AH.[(peeBHbI 

«<l>epMeHTbl 6MOCMHTe3a IIOJIMKeTM,[(a rMC1:1M.[(MHa M3 KocpeHHOM KMCJIOTbI» rrpe,[(CTaBAAeT co6oli 

:ueJIOCTHOe M 3aBeprneHHOe MCCJie,[(OBaHMe no aKTYaJibHOM TeMe, BbIIIOJIHeHHOe Ha BbICOKOM 

MeTO,[(OJIOrMqecKOM ypoBHe, pe3yJibTaTbI KOTOporo BHOC51T Ba)l(HbIM BKJia,[( B pa3BMTMe 

MOJieKynHpHOM 6MOJIOrMM, 6MOXMMMM M 6MOTeXHOJIOrMM. 
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)J;Hcceprnu;iIOHHaJI pa6orn IlanKHHOM KceHHH AH,n;peeBHbI cooTBeTcTByeT KpHTepm1M (B 

TOM ~rncne II. 9), ycTaHOBneHHbIM "Ilono)l(eHHeM 0 npHCy)l(,ZJ;eHHH yqeHbIX CTeneHeli" 

(yTBep)l(.n;eHo IlocrnHoBneHHeM TipaBHTenbcTBa P<I> OT 24.09.2013 r. .N2 842 co BCeMH 

H3MeHeHH.SIMH TiocTaHOBneHHH TipaBHTenbCTBa 

3acny)l(HBaeT npHcBoeHH51 HCKOMOM CTeneHH 

cneuHanbHOCTH 1.5.3 - MoneKyn51pHruI 6Honorlf51. 

04>HUHaJibHbIH onnoHeHT 

rnaBHbIM Hay1rnb1M COTpy,n;HHK, 

3aBe.n;yro:ru;HH na6opaTOpHeH TeXHOnornli 

MoneKyAApHoli .n;HarHOCTHKH HME P AH 

)J;oKTOp 6HonornqecKHX HayK 

P<I> ), a caM .n;HccepTaHT HecoMHeHHo 

KaH,ZJ;H,ZJ;aTa 6HonorHqecKHX HaYK no 

no cneuHaJibHOCTH 03.01.03. MoneKyAApHruI 6Hono 51 --- -

<l>e,n;epaJibHOe rocy.n;apcTBeHHOe 6IO,ZJ;)l(eTHOe yqpe)l()J;eHHe HaYKH 11HCTHTYT MOneKyn51pHOH 

6HonorHH HM. B.A. 3Hrenbrap.n;rn PoccHlicKoli aKa.n;eMHH HaYK (HME P AH). 

119991,r.MocKBa,yn.BaBHnOBa,.n;.32. 

Ten.+ 7(499) 135-23-11. E-mail: isinfo@eimb.ru 

fp51,D;YHOB )J;MHTpHli AneKcaH,n;poBHq. Ten.+ 7(916) 126-51-91. 3n. noqrn grad@biochip.ru 

YqeHbIH ceKpernpb HME PAH, K.4>-M.H. 

21 anpeAA 2025 r. 
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KoHOBaJIOBa E.B. 


