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OT3hiB BE)..I,Yil.J,EM OPr AHH3Al(IU1 

o )JJ1CcepTaUHH Ee3C)'LI.HOBOH EKaTepHHbi 10pbeBHbi «B3AI1MOCB513h CTPYKTYPhl I1 

<l>YHKUMII <l>EPMEHTOB M3 TEPMO<l>HJlhHhiX OPr AHM3MOB HA 11PI1.MEPE 

)..I,ErM)..I,POrEHA3 M TP AHCAMMHA3», rrpeLI.cTaBnemroi1 Ha coHcKaHHe yL£eHoi1 cTeneHH 

LI,OKTOpa XHMHL£tCKHX Ha)'K flO crreu;HaJihHOCTH ] .5.4. - bHOXHMI15l 

AKryaJibHOCTb LlHCcepTaUHOHHOH pa60Tbi 

0 LI.HOH H3 OCHOBHbJ X 3a)la cr cospei\leHH Oi1 3H3HMOJJOrMI1 51BJ15IeTC51 n o MCK 11 cTp)' KT)'pHo­

cpyHKUHOHaJibi-Ia5l XapaKTepHCTHKa HOBhlX q)epM e HTO B, Ha OCHOBe KOTOpbiX MOf)'T 6r,nr, 

rronyL£eHhi 6Hor<aTaJIH3aTopr,r LIJI5! 6HoTexHonorHH ~~ CHHTeT!-'t ctecKoi1 X 11M 11H. Oco611H HHTepec 

rrpeLI,CTaBJI5lfOT cpepMeHThi 3KCTpeMOcpHJihi-IhiX MHKpOOpraHH3MOB, B L£aCTHOCTI1 apxeH, KOTOp1Ie 

BCJitLI,CTBHe OC0611X )'CJIOBHH 0611TaHI151 3TI1X M11KpoopraHY! 3MOB OTJIHL£afOTC5l B1ICOKOH 

CTa6HJihHOCT1IO B 60J!bWOM l U1afla30He pH Y1 TeMnepaTy p hl 11 WI1pOKOH c y 6 c-rpaT!-!OH 

crreu;HcpwmocThlO. HecMoTp51 Ha 3HaYHTeJlhHbli1 111-!Tepec, npostBJ15IeMblM K cl)epMewraM apxei1 , 

CBeLI,eHH5l 06 HX CTp)'KT)'pi-IOH opraHH3ai.J;HH, crrer<Tpe HCITOJib3jeMhiX cy6cTpaTOB orpai-111'-leHhl. 

vbyL£eHHe CT]JjKT)']JHO- cp)'I-IKUHOHaJibHbiX xapar<TepHCTHK cpepMeHTOB apxei1 Mmi<eT 

CITOC06CTBOBaTh ITOHHMaHVHO cpeHOMeHa f!OJll13 KCT]JeMOC!)I1 Ji bHOCTY! 6eJIKOB - CTa611 JlhHOCT I1 B 

pa3H1IX 3KCTpeMaJibHblX CpeLI,aX. VJ.cnOJ1h30BaHI1e Cl)epMeHTOB ,[1Jl51 ll0Jl)' L!eHI151 u;eJ!eBblX 

COeLI,HHeHHH L£aCTO Tpe6yeT OITTI1MI13aU1111 6110I<aTaJ1l13aTOpa, a HMel-!J-!0 l13MeHeHH5l 

cy6cTpaTHOH Cflei.J;Hcpi1L£HOCTH, TIOBbiWeHH5l 3CpcpeKTl1BHOCTYl KaTaJI.HTHL£eCKOf0 npespaweHH51, 

ITOB1IUieHH5l CTa6HJ1hHOCTl1 . 0L£eBHLI,HO , YTO TIO,[l06Hbie MOLI, I1cjmKaUHH cpepMeHTOB HeB03M0)l<Hhi 

6e3 ITOHHMaHH5l MeXaHH3MOB KaTaJIH311pj eMbi X 11MYI pea KL(Yii:i . Bbi51 CHe HI151 CTp j KT jp!-lOH 

OpraHH3aUHH aKTHBI-IOrO uer-npa cpepMeHT3 11 cn e KTpa 11CflOJ1 h3jtMhiX c y 6CTpaTOB. 

,[(OCTmr<eHl151 reHOMH.KH , npOTeOMl1I<11 , ,[lOCT)'f!HOCTb 11HC!)OpM a UI1l1 06 opraHI13aUl1l1 reHOMOB, 

CTpji<Type H. cp)'HI<I.J;HH 6eJII<OB, a TaiOI<e pa3BHTHe MeTOLI,OB MOJler<y J15IpHOH 6HOJ!Ofl1H, 

reHeTWieCKOH l1H)KeHepi111, 6HOHHcpOpMaTHKI1 , KOMflb!OTepHOfO Ll,113aHHa TI03BOJ15llOT 

pa3pa60TaTh LI,OCTaTO'-ll-10 3Cj)CpeKTI1BH j !O CYICTeM)' OT60 p a ll j)KI-TblX BapHaHTOB Cj)epM e HTOB, 

I<OTOpa5I LI,aeT B03MO?KHOCT b 11 3)' LI3T b cj) )' l-IKUHOH3J1 bHOe p a3 H006pa3He Cj)e p MeJ-ITO B, a TatOKe 

rrpOBOLI,HT1 LI,eTaJlhHhiH aHaJ1H3 CBOHCTB OTLI,eJihHbiX 6 eJI KOB a pxeH. 



B CB5!3H c BhrwecKmam-IbiM ,llHccepTaUHOI-rHan pa6oTa Ee3CY.UHOBOH E. IO ., 

rrocB5IIUeHHa5I CTPYKTypHo-cl)YHI<UHOHaJibHOH xaparnepHCTHKe cpepMeHTOB 3KCTpeMocpMJibi-IbiX 

opraHH3MOB, 5!BJI5leTC5! BeCbMa ainyaJibHOH . 

.[(JI5I ,llOCTlDKeHHS! UeJIH ,llHCCepTaUHYI H peweHH51 llOCTaBJieHHblX 3aD,aL!, aBTOp 

HCIIOJib30BaJia HHTerpaJibHbiH IIO,llXO,lJ,, COLJeTaiOIUHH T<JlaCCW!eCKHe MeTO,llbi 6MOXHMHH, 

BKniOlfaiOIUHe pa3JIH1.J:Hble BH.LJ:bl XpOMaTorpacpHH H 3JieKTpOcpope3a, a TaK>Ke MeTO.LJ:bl 

reHeTHLJeCKOH HI-DKeHepKH l1 6MOl1Hq)OpMaTl1KH. )J,JI5! xapaKTepHCTHKH 113)''-l.aeMbi X cpepMeHTOB 

rrpHMeH5!J1ac b cpnyopecueHTHa5! cneKTpocKOIIl15!. MeTOLlb l Kpyrosoro .UHXpO H3Ma, 

,llHHaMHLieCKOrO CBeTOpacce5!Hl15! , .UY!Cl)cpepeHUHaJI bHOH CKai-JH p y iOWeH KaJ!Op!1MeTp1111, 

peHTreHOCTp)'KT)'pHbiH at-JaJ1113. flepeLt aBTO])OM ,lJ,I1CCepTaU1111 CT05IJ1a IIp06J1eMa HeKOH 

MeTO,llWieCI<OH ymmepcaJibHOCTH, C I<OTOpOH OHa rrpei<paCHO cnpaBHI!aCb 11 llOJI)'LJHJia 

pe3yilbTaThi , OTJ!HLJaiOJ.l.(HeC5! HOBH3HOi1 I1 npe,llCTaBJ15!l-O W11e npaKTWleCKI1HI1HTepec. 

Hay•-maH H npaKTH'-!eCKaH 3Ha'-IHMOCTb pa60Tbi 

flonyY.eHHbJe Ee3C)'LlHOBOH E. IO. pe3yiibTaTbi, 6eccnopHO, o6nana!DT HayLLI·iOH 

HOBI13HOH. 

ABTOpOM llOJI )'l..Jei-Ibi CTpyrnypHO-cpy HKW10HaJibi-I b!e xaparnepHCTHKYI HOBbiX 

.uerHnporeHm H TparrcaMHHa3 H3 apxe5! 11 TepMoc]mnhHbiX 6aKTcpKi1. 

BnepBble neTaJtbHO Hccne.uosa t-ta aJIKoronb.ue rHn pore Ha3a 113 apxeH Thermococcus 

sibiricus (TsAdh319), 06J1aLtaiOLUa5! )'HHKai!bHOH TepMOCTa6 I1IlbHOCTbiO l1 pa3BeTBJieHJ-IOH 

CeTbiO COJieBbiX MOCTHKOB Ha IIOBepXHOCTH MOJieKy Jlbl cpepMeHTa. 

BnepBbie rror<maHo , 'ITO rrp11 cy6orrTHMMbHOH TeMnepaType npose.ueHH5! peaKUHH 

ar<THBHOCTb cpepMei-ITa T sAdh319 nosbrwaeTC5! B npHC)'TCTB HI1 r11npoxnopvwa ryaHHLlHHa 11 

XJIOpH,lla HaTpi15!. 

Brrepsbie nponeMOHCTp11posaHo nonmKHTei!b HOe BJIH5lHHe opraHwtecrmx 

pacTBopHTeneH: ria aKTHBHOCTb TepMocTa6HnbHOH TpaHcaMHJ-Ta3bl 6aKTepHH Thermobaculum 

errenum npH cy6orrTHMaJibi-IOH TeMnepaType peai<Ul1!1. 

flpo,lleMOHCT]JH]JOBa HO, 'ITO ysemrLJeHHe rTJIOTHOCTK BO.UO]JOLlHblX C!35!3eH B MOJiei<yne 

6enKa H pacwHpeHKe ceTl1 coneswx MOCTHKOB Ha nosepxHOCTH o6ecrreYHBa!DT He TOJibKO 

TepMOCTa6HJibHOCTb cpepMeHTa, HO l1 f10BbiWaeT )'CTOHY.HBOCTb K ,lleHaTypY!p)'!DlUHM areHTaM H 

BJIH5IeT Ha aKTHBHOCTb B BOLlHO-OpraHHLJeCKHX cpenax 11 B paCTBOpaX C Bb!COI<OH 

KOHUeHTpaUHeH co neff. 

Ha ocJ-lOBaHHH nonyY.eHI-!biX pe3)'JibTaTOB c.uenaH 13a)f<Hbtf1 BbiBOLl o MexaHH3Me 

peryJI5IUHH aKTHBHOCTH TepMOCTa6YIJibHbiX cpepMeHTOB np11 cy60rrTl1MaJibJ-IbiX TeMrrepaTypax . 
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Brrep Bbie rrorryqenhr CTpyruypbr apxei1HblX fl Yl p H.LIOKCaJibCl)OCCp aT-3aBI1CI1MbiX 

Tp aHCaMYIHaJ pa3BeTBrreHHbiX L-aMHHOKHCIIOT 11 cnenaH BbiBOLl o cxonHoi1 opraHH3aJ.J,I111 

aKTHBHoro ueHTpa TpaHcaMHHaJ pa3BeTBJieHHbiX L-aMHHOKHCJIOT apxeH: , 6ai<TepHH YI 3yr<apYIOT. 

Dp11 rroMOI.UH o p HrHHaJihHOr o aJiropHTMa rro11cKa I-IOBbrx TpaHcaMHHa3 Ha ocHOBaHHH 

H3MeHeHHH XapaKTepHCTW-IeCKHX MOTI1BOB, KOTOpbie COCTSBJI5IIOT aKTHBHbTH UeHTp 11 

o rrpe,n:errmoT cy6cTpaTHYIO cneuHCjJWIHOCTb, o6Hapy)KeHbi H oxapaKTepH30BaHbr TpaHcaMYIHaJbi 

CO CMernaHHbiM TI1ITOM aKTI1BI-IOCTH. 

DoKaJano, LfTO Tpai-IcaMI1Ha3bi 113 TepMocjmnbHbJX 6aKTep11i1 ThermobacuLum terrenum 11 

Haliangium ochraceim aKTYIBHbi c rrepsw-rHbiMH (R)- aMHHaMH. 

BnepBbre 6blJlO npo,n:eMoHcTpr~posaHo , LJTO y nHp11LlOKCaJtbClJoccpaT-3aBHCHMhiX 

TpaHcaMHHaJ IV TYirra yKnanKH ar<THBHOCTb cpepMei-ITOB c aMHHOimcnoTaMH 11 rrepswmbTMH (R) ­

aMHHaMYI He 5JBJ15!eTC51 B3aHMOI1CI<JJ]{)LJatOLUei1 . 

. B xone pa6oTbi rrorry'-leHbi YI npoaHaJIH3HposaHbi 16 HOBbiX npocTpaHcTBeHHbiX 

CTp)'KTyp , I<OOp.LIHHaTbl aTOMOB nerrOI-I 11p OBaHbl B 5aHKe LlSHJ-!bi X 6eJ1I<OBbi X CTp y ruyp (PDB) . 

. Ha OCHOBaHI1I1 rrposeneHHbiX HCCJie.LIOBSHYIH IIaMeLJeJ-Ibl fl)'TI1 Of!TI1MH3aUI111 )'CJ10BHH 

cp ep MewraTHBJ-IbJX peaKUH i1 11 IT pellJlO)KeH bl n OLlXOLlbl ,[[II 51 pa3 pa60TK vi 6110 I<aTaJ1H3aTO pOB Ha 

OCHOBe HCcJienosaHHhiX cpepMeHTOB LlJI51 rroJiy'-leHYt 51 orrTH LJeCI<H '-II1CTbiX coenHHeHHH . 

,LJ:ocTOBCpHOCTh H 0 6 0CHOBaHHOCTh p e3yJl h T a T OB H CCJle.LIOB a HHSl 

,[(OCTOBepHOCTb rrpenCTaBJieHHbiX B .Lli1CCepTaUYII1 LtaJ-!HbiX He Bbl3biBaeT COMHeHHH . 

060CHOBaHHOCTb Ha)''-!I-IbiX fl0J1Q)Ke!-111H 11 Bbli30Ll0B fl0LlTBep)KLlaeTC51 npKBe.Liei-I!-IblM 11 

pe3)'J1bTSTSMI1 , KOTOpble flOJI)''-leHbl rrpH fl0MOWI1 pa3J1 W-I!Ib1 X COBpet~teHHblX MeTOLlOB, 

an ei<BaT!-IbiX DOCTaBJieJ-!1-IblM 3aLtaLJaM, a TaiOKe HCflOJ1b30BSHHeM COOTBeTCTB)'lDil.l;I1X 

CTaTHCTW-IeCI<HX MeTO.LIOB . 0CHOBI-Ibie pe3)' JlbTaTbJ pa60Tbl 6biJil1 rr p e,[(CTaBJieHbl Ha 

OTeLJ:eCTBeHHbiX 11 Me)[<Ll)'HapOLli-IbiX !-la)''-II-IblX KOI-IcpepeHUH5JX 11 113JIO)l<eHbi B 22 Op11fi1I-IaJibJ-Ib!X 

CTaTb51X B Me)K.Ll)'HapO.LIT-TbiX BbTCOKOpei1THHIOBbiX peueH3HpyeMbiX )I<)'pi-Ianax, BX0Ll5JW}!X B 

rrep e'-Iei-Ib BAK. I1ccJienosai-Il151 Ee3C)'LlHOI30I1 C. 10. 6b!IIH nonnep)I<aHbl rpaHTOM PoccHI1cr<Oro 

H ayLJ:Horo Cl)OI-Illa I1 TpeM51 rpaHTaMH Pocc11i1cKoro Cl)OHLla c[)yHL!aMeHTaJ!bHblX l1ccnenoBa~mi1. 

CTpy •ny pa H co)lepiKamte n uccepTaL(HH 

,[(HccepTaUHOHHa51 pa6oTa 5e3cy,n:Hosoi1 E. lO. rrocTpoeHa no TpaLl!1U110HHOMy nJiaHy I1 

COCTOYIT 113 BBe.LieHY\ 51., 0630pa J111TepaT)'pbl, 3KCnepviMerHaJ1bi-!OH '-laCTH, KOTOp a51 BKJ!tOYaeT 

M aTepHaJibl H MeTO.Llbl 11CCJie,[(OBaH!151 , pe3)' Ji bTaTbl 11 !'IX 06C)' )Kl!eHHe, 33I<JitO'-leHl151, BblBO,[(OB, 

CITHCKa UYITHpOBaHH OH J1HTepaTypbl 11 npHJ10)KeHH51. ,[(HCCepTaUI15I 113JIQ)KeHa Ha 303 CTpaHYIUaX, 

conep)KHT 4 7 Ta6JIHU:, HITmDcTpHp oBar-ra 69 pHC)'HKaMH 11 8 cxeMaM H. C rrYICOK JIHTepaTypbr 

BKJI]{)LfaeT 43 1 rry6J1HKai.jJ11-0. 
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Bo BBe)J.enHH aBTOp no.uqepi<rmaeT arnyaJlbHOCTb npo611eMbi, cpopMy 1111pyeT ue11b 11 

3a,D;aqiJ HCCJie,D;OB3HH51, npHBO,ll;HT CBe,Uei-!1151 06 06beKT3X 11 MeTO,LlaX 11CCJ1e,UOBaHH51 , 

cpOpM)'JIHp)'eT OCHOBI-Ible TIOJIO)KeHlHI, Bb!HOCY!Mble Ha 33WJIT)' , xapar<TepYI3)'eT HOBI13H)', 

TeopenrqeCK)'lO I1 npaKTHLieCK)'lO 3H3'-Il1MOCTb IIOJl)'LieHHblX pe3)'JlbT3TOB, OTMeLiaeT J1!1l!HbiH 

BKJia,Ll B pa60T)' , IIpHBO,LlHT ,Ll3HHble 06 anpo6aUH11 pa60Tbl 11 ny6JIHK3Ul151X, nepellHCJ15IeT 

rrapaMeTpbi CTp)'KT)'pbl H 06beMa LI,HCCepTaUHH. 

0630p JlHTeparypbi COCTOHT 113 l!eTbrpex pa3LI,eJlOB. 

B nepBOM pa3.uene paccMoTpeHbJ cospeMeHH bre n pe.ncTaBJleHH5l o6 3BOJ1IOUHOHHbiX 

MO,D;eJlH B03HHKHOBeHH51 )'3KOCTieUHC[H1ql-lb!X cj)epMeHTOB 113 cpepMeHTOB C W11pOKOH 

C)'6CTpaTHOH cneUHcpWH-IOCTblO. llpHBO.U5lTC5! )laHHb!e 0 C)'LJJ,eCTBeHHOH pOJIH !13MeHeHH5! cpeLI,bl 

06HT3Hl151 Ha l13MeHei-IHe C)'6CTp3TI-IOH CIIeU11q)l1LIHOCTH cpepMel-!TOB MYIKpOOpraH 11 3MOB _ 

B cne,D;)'fOLJJ,eM pa3nene npenCTasneHbJ cseneHI151 o cpepMeHTax apxei1 11 

3KCTpeMOCpHJibHbiX 6aKTep11H, cpepMeHTOB, KOTOpb!e o6na,D,a!OT )'HI1KaJibHOK CTa6!1Jlbl-!OCTb10 

rrpH BbiCOKOH TeMrrepaType, KOHUei-npaUJ-·!11 COJieJ1 1'1 B WHpOKOM ,D,l13Ila30!-le pH. llO,D,p06HO 

paCCMaTpHBaeTC5l, Kai<)'IO pOilb B CTa6HJibHOCTH C[)epMe!-ITOB 3 KCTpeMOCp11Jibi-Ib!X 

MIIKpoopral-!113MOB IIrpaiOT CTpyrnypH&Ie oco6eHHOCTI1 6emwsoi1 rno6yn&l , pacnpenener-nre 

Orrpe,D;eJieHI-IbiX 3MHHOKIICJ10THblX OCT3TKOB Ha f!OBepXHOCTH 6eJIKa 11 THilbl HX B3311MO,D,eHCTBIUL 

Ha ocHosar-mH paccMoTpei-IHnrx naHHbiX .nenaeTC5! BhiBO.U o nepcneKT11BHOCTH c[)epMeHTOB 

3KCTpeMOCp11JibHbiX M11KpOOpraHII3MOB )J;J15! C03LI,aHH5! 6HOK3T3JIH3aTOpOB. 

TpeTI1i1 pa3,D,en 063opa rwcB51LIJ,eH ,D,eTaJJhHOMY onMcaHHlO cpepMeHTOB 

TpaHCaMI1Ha3, o6nanaiOLJJ,HX MKOfOJlbLI,erH,D;po rer-ra3, Mb,D,emnnem.npo rerr a3 

6IIOTeXHOJIOfiilleCKHM flOTeHUHaJJOM. llO,D,p06J-IO paCCI\10TpeHbl MeXaHI13Mbl peaKUHH , 

K3TaJII1311p)'eMbiX 3THMH cpepMeHT3MH, 11X CTp)'KTypa, opraHJ133Ul151 3KTI1BI-10f0 uer-npa I1 

cy6cTpaTHa5l crreuHcpH'-IHOCTb. Oco6oe BHHMarme ynenei-Io nHpH.L\OKcanbcpoccpaT (PLP)-

3aBHCHMbiM TpaHCaMHHa3aM. fipiiBe,D,ei-Ibl CBe,D,eHI15! 06 OC06ei-IHOCT5lX TpeXMepHOH )'KJ1a,D,KI1 

MOJieK)'Jlbl cpepMeHTa, aMHHOKI1CJIOTHOM COCTaBC CTpyrcrypi-IblX )JleMe i-JTOB, 06pa3)'l0Lli,I1X 

aKTIIBHbiH uer-rTp Tpar-rcaMHI-Ia3 IV TIIrra PLP - yKJla,D,KH, a TaroKe o sapMaHTax B3a i1MHoro 

paCIIOJIQ)KeHH5l aCCHMeTpHLJHOH MOJieK)'Jlbi I<OCpai<TOpa H cy6CTpaTa, '-ITO onpe,D,en5leT 

CTepeocrreUIICpH'-IHOCTb KaTaJIH3Hp)'eMOH peaKUHH 11 cy6cTpaTH)'lO cneUI1cpi1'-THOCTb cpepMeHTOB. 

llOCJleLI,HI1H pa3,D,eJ1 0630pa CO,llep)KI1T CBe,D;el-1115! 0 COBpeMe i-!1-lblX f!O,lJ,XO,D,aX C03,D,ai-Il15! 

6HOI<aTan I133TOpOB 11 8031-111 K3f0LIJ,I1X np11 JTOM T jJ)'ll iiOCDIX. 

0630p JII1TepaT)'pbl ,lJ,OCTaTO'-II-!0 riOJlHO OTpmi<aeT COCT05IHI1e HCCJleLI,OBai-:!HH B paMKaX 

TeMbl ni1CCepT3UHOHHOH pa60Tbl, HaTil1CaH JIOfH'lHO, XOpOUJHM 5I3biKOM, XOpOWO 

HJIJIIOCTpi1pOBaH. 
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B rnaBe «MaTepHaJibl H MeTOAbi HCCJieAoBaHHH» nepeYHcneHbT ocHOBHbie peaKTHBbi , 

I1CIIOJih30BaHHble B pa6oTe, npHBe,UeHbl CBe,Uel-!1151 06 HCCJienyeMbiX cpepMe!-LTaX, IIOJIYLieH HbiX 

np11 IIOMOWH reTepOIIOrYl'-!H010 CHHTe3a 8 KJieTK3X £ co/i . ,[(aHO IIOAp06HOe OIII-1C3HI1e MeTO.UOB 

Hccne.uoBaHH5l . B LiaCTHOCTH, MeTOAOB KIIOHHpOBaHH5l 11 3I<cn pecom CTIJYKTYIJHbiX reHoB 

HCCJienyeMbiX cpepMeHTOB, BhilleJieHH5! 11 O'IHCTKH UeJieBbiX 6eJIKOB IIpH IIOMOill,H 

MeTaJIJIOacpcpi1HHOH XpOMaTOrpacpHH, IIpHBeneHbT B3pH3HTbl MeTOllOB OIIpe.ueJieHH5l 3KTHBHOCTI1 

HCCJieAyeMbi X Cl)epMeHTOB. ,[(II5l onpe,UeJieHH5! OJII110Mepll010 COCT3B3 cpepMeHTOB 

HCllOJib30B3Jil1Cb reJ1b-Cp11IIbTp3UI15l l1 3JieKTpocpope3 B He,UeH3T)'p11p)' lOI.Ul1X )'CJIOBl15l X. ,[(II5l 

HCCJieAOB3HI15l TepMOCT36l1JibHOCHl 6eJIKOB np11MeH5!Jl11 3H3Jl113 cner<TpOB TjJHIITOCl)aHa. 

TepMOAHHaMw-recKHe napaMeTpbr Tennosoi1 .ueHaTypaUHH 6eJ1Ka HccnenoBanH np11 noMOIUH 

LLHcpcl)epeHIJ:T13IIbHOi1 cKaHHpyi-owei1: KanopHMeTp1111 . ,[(n5I 113)'YeHI15! CTpyKTypi-Ioi1 opraHI13ai.nrH 

cpepMei-ITOB 11 3KTI1BHhlX UeHTpOB IIOJI)''-!3Jll1 Kp11CT3JI Jlhl cpepMeHTOB 11 npOBOLI,I1J111 

peHT1ei-IOCTj))'KT)'pHbll1 3H3JII13 . ,[(II5l IIOCTpOel-1115! npOCTp3HCTI3eHHbiX MO,Uenei1 11CCJieLLyeMbiX 

cpepMeHTOB, OnpeneneH115! T11ll3 11 KOJIHLfeCTBa BOLI,OpO.UHb!X CB5!3ei1 B MOJ1eK)'Jl3X 6eJIKa, 

MOlleJIHpOB3Hl15I IIOJI0)J<eH!151 cy6CTpaTa B 3I<TI1BHOM Uei-ITpe cpepMeHTa l1CllOJib30BaJil1 

cneuHanbi-Ibie nporpaMMbi. MeTOJJ,bi 6110HHcpopMaT11K11 npHMe H51III1 JJ,J151 rro11cKa HOBblX 

BapHai-ITOB cl)epMeHTOB 11 nocTpoeHH5I clmnoreHeTw-IeCKHX .uepesbeB. Bee HCfiOIIb30BaHH bie 

MeTOLI,bi aJJ,eKB3THbi fJOCT3BJieHHbiM 33JJ,3Lf3M 11 CBH.UeTeJibCTB)'rOT 0 xopow6i MeTO.UW!eCKOK 

llOAfOTOBKe 3BTOpa. 

B pa3.uene «Pe3yJibTaTbi " oocyiKAet·me», KOTOpbrl1 cocTOHT 113 6 nras, npe.ucTasneHbi 

3KCIIepHMeHT3Jlbi-Ibie ,U3HI-IbJe, fi03BOJ111BWI1e 3BTOpy peWHTb IIOCT3BJieH Hble 33.[1,3l.!H, l10JI)'Y.11Tb 

HOBbie HHTepeCHbie pe3)'JlbT3Tbl , K3C3LDll.(l1eC51 CTp)'KT)'j)bl 11 CI30l1CrB 3JIKOrGJ!b.[l,erH,UporeHa3bl , 

3JihAe1H)J,)J,e1!1LI,j)01eJ-Ja3bT, Tp3HC3MI1Ha3bl 113 Tep!VLOCi)J1JibHb!X apxeK, a T3K)Ke Tp3HC3MI1Ha3 113 

3KCTpeMOCpi111hHhiX 6aKTepHJ1 11 COIIOCT3Bl1Tb CBOI1 pe3)' JlbT3TbJ C .[1,3HHblMI1 Ll,j))'lHX 

HCCJieJJ,OBaTeneH. 

B nepBol1 rnaBe pa3nena npe.ucTasneHbi pe3)'JibT3TbJ I13)'LJeHI151 I<OpOTKouenoLieLJHOK 

HA,[(cD-3aBHCHMOI1 anKoronbnerHnporeHa3bi rl1nepTepMoci)YIJibHOK apxeYI Thermococcus 

sibiricus (TsAdh 3 19). I1pHBeJJ,eHbi LI,3HHbJe cpyH1<U110H3JibHOK xapaJ<TepHCTI1K11 c]_)epMeHTa, 

nponeMOHCTpi1pOBaHo IIOBbiWeHHe ar<THBHOCTH ci)epMeHTa B rrpHC)'TCTBHH 1M NaCI np11 

cy6of!THMaJihHOH TeMnepaType c]_)epMeHTaTYIBHOH peaKUHH. C.uenaH o6ocHosaHHbiH BbiBOLL o 

B03MQ)KHOM BJIH51Hl1H aC! Ha KOHC[)0pMaU I10HH)'IO IIO.UBH)KJ-IOCTYI 6eJII<OBOH rii06)'IIbl 3a C'-leT 

3Kj)3HI1pOB3Hl15l 3JieKTj)OCT3THLieCI<I1X B3311MO,UeKCTBI1M 3MHHOKHCJIOTHbiX OCT3TK013 . ,[(aHHbie 

peHTreHOCTp)'KT)'pHOfO 3H3Jll133 ll03BOIII1JIH 33KJllOLJHTb, '-!TO C[))'I-IKU110H3JlbHOM e,UHI-I11UeH 

TsAdh319 5IBJI5!eTC5! TeTpaMep, JJ,Be cy6beJJ, I1Hl1Ubi KOToporo CB5J33Hbi J(Hcynbctm,LJ,HOH CB5!3bJO. 

AHaJIH3 cTpyr<Typbi aKTHBRoro ue1-npa 11 6enKoBoi1 mo6ynbi TsAdh319 noKa3an ITpi1C)'TCTBHe 

5 



xapmnepHCTH'-IeCKHX MOTHBOB, THI1H'-IHbiX )J)I5l fOMOJ!OfW-!HbiX cpepMeHTOB JJ,pymx OpraHH3MOB. 

ITpoBeJJ,emrr,re HccneJJ,oBaHH51 oco6em-rocTeVI cTpyKT)'p!-JOM opraHl13aU11H MoneKy 1111 cpepMeHTa, 

II03BOJII1JH1 CLJ:eJI8Tb Bb!BOA 0 TOM, '-ITO BmiO-tdiWl1M CjJaKTOpOM IIOJ!l13KCTpeMOCjJl1JlbHOCHI 

cjJepMeHTa 5IBJI5IeTCSJ MHmKeCTBO 3apSJ)KeHHbi X ocTaTKOB Ha nosepxHOCTH T sAdh319, KOTOpbre 

o6ecrre'-IHB8IOT BbiCOKYIO ITJIOTHOCTb BOJJ,OpOJJ,HbiX CB513eH 11 OI<a31IBaiOT CTa6HJ1H3HpyiOIUee 

B03JJ,eHCTBHe. 

CneAYIOlll85I rnaBa rrocB5!IJleHa pe3y Jib TaT aM uccneLJ:osaH 1151 anoLJ:erHMerHLJ:poreHaor 

mnepTepMocjJl1JibHOi:i apx.e11 Pyrobaculum j'errired11cens ( IDHPyr114 7). 3AeCb noLJ:p06Ho 

rrpeJJ,cTaBner-IbT nony'-!eHHbre cpyHKUHOHaJlbHbre xapmnepHCTYtKH cjJepMeHTa. ITpHBeLJ:eHbi 

CBeLJ:eHH5! 0 CTp)'KT)'pHb!X OC06eHHOCT5JX cy6beLJ:I1Hl1Ubl cpepMeJ-IT8 ITO Cp8BHeHI1lO C 113BeCTHbiMI1 

fOMOJIOf8Ml1, KOTOp1Ie I<8C8lOTC5! )'AJ1HHeHl15! AOMeHa OJi l1fOMep113aUl1l1, '-!TO ITO MHeHHIO 8BTOpa 

MO>KeT cnoco6cTBOB8Tb yKpenneHl1~0 KOHTaKTOB B cjJ)'HKUf'tOH8JibHOM TeTpaMepe. Ha OCHOB8Hl1 l1 

IIOJI)''-IeHHbiX A8HHbl X 0 CTp)'I<Type cpepMet-rra LJ:eJiaiOTC5! Bb!BOLI:bl 0 AeT8Jl5IX OTLJ:eJibl-lbiX CT8Al1H 

<i_JepMei-rf8THBHOif peaKU1111, 06 Op11eHT8U1111 cy6cTp8T8 l1 KOcjJepMeHT8 B 8KTHBHOM UeHTpe. 

0CHOBH1IMH cpai<TOp8Ml1 TeMnepaTypHOM 8A8IIT8UHI1 l1 CT8611JIH38Ul1l1 cjJepMeHT8 rrpl13H8Hbi 

BHyTpeHHHe BOAOPOAH&Ie CB513H 11 BOAOpOAH&Ie CB513H Me)KLJ:Y «3apmi<eHH&tM» 11 « Hei1TpanoHbiM» 

8TOM8MH, a T8IOI<e )'BeJ!H'-Iei-!11e f!Jl0Ul8AH LJ:I1Mepi-lbiX KOI-IT8KTOB B TeTpaMepe H IIOBbiWel-me 

npo'-IHOCTH CB5!36IB8HI15! KocjJepMeHTa peaKUl1l1. Tato1M o6pa30M, LfTO cTpyKTypHbte cjJaKTOpoi 

cTa6HnH38UHH AldhPyr1147 11 TsAdh319 pa3JIHLI8lOTC5!. 

B TpeTbeli mase pa3JJ,ena npHBeJJ,eHbl pe3yJibT8Tbl H3)''-IeHH5! TpaHC8Ml1Ha3 113 

rmrepTepMocjJembHbiX apxei1 Thermoproteus uzoniensis, Vulccmisaeta moulnovskia 11 Geoglobus 

acetivorans. KaK 11 B npeAhi.U)' WHX rmmax. 3AeCb npeACTasneHbt cjJ)'HKUHOHaJ1bJ-Ibie 

xapmnepHCTHKH cpepMeHTOB. f10K838HO, '-!TO Tp8HC8MI1H838 11 3 T. uzoniensis (TUZN 1299), B 

OTJIH'-!He OT KaHOHHLieCKHX TpaHcaMI1Ha3 pa3BeTBJieHHbJX L-aMHHOKHCJIOT, aKTHBHa c 

nonmKHTeJibHO 3apmrcer-IH1IMH L - aprHHHHOM, L-opHHTHHOM 11 L-rHCTH.llHHOM, HO He pa6oTaeT c 

anr,cpa-KeTornyTapaTOM - K8HOHI1'-JeCKT1M BTOpb1M C)'6CTp8TOM-8Ml1H08KJJ,eiiTOpOM 8 peaKU115IX, 

KaTanH3HpyeMbiX 3THMH cj)epMeHTaMH. H a np11rvtepe TUZN 1299 snepsbie noK83aHa aKTl1BHOCTb 

Tpm-rcaMHl-183 pa3BeTBJJeHH&Ix L-aMHHOKl1CJ!OT c nepswiHblMT1 aMI1H8MI1. ITony'-leHHa5! 

cTpyrnypa TUZN1299 5!BJI5!eTc5! rrepBbiM npKMepoM Tai<oro cjJeprvteHTa apxeii. ConocTasneime 

nonyqeHI-IOH cTp)'KT)'phr TUZN 1299 co CTpyrcrypaMH l13BeCTHbiX roMonoros LJ:pyr11x 

Opr8Hl13MOB ITOK83aJJO onpeLJ:eJleHHb!M I<OHCepB8Tl13Jvl 3JieMeHTOB, xaparnepHbiX LJ:J1 5! 

TpaHcaMHH83 IV THna PLP-yr<IIaAKH. B TO )J<e speM5!, OTMe'-teHbi I13MeHeHH5! aMI1 HOKl1CJIOT s 0-

KapMaHe aKTHBHoro ueHTpa, '-ITO, sepo>ITHO , np11BOAHT K Hecnoco6HocTH TUZN 1299 CB5!3biBaT1 

anbcpa-KeTornyTapaT. A II05!BJieHT1e B 0-KapMaHe HecKoMrreHCHpOBaHHoro oTp11U8TenbHoro 

38p5!A8, IIO-B11Al1MOMY, o6ecne'-IHB8eT CB5!3bTBai-!11e IIOJ1Q)KHTeJ1bHO 38p5I)KeHI-!blX 8M11HOKJ1CJIOT. 
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TaKMM o6pa30M, aBTOp rrpMXOJJ:MT K Bbmony, '-ITO pacwMpeHMe cy6CTpaniOH crreumpwmocTM 

TUZN1299 o6ycnoBJJeHo JaMeHaMH oTnenbHbiX aM11HOKHcnoT s aJ<THBHOM ueHTpe qJepMeHTa. 

AMHHOKHCJ10TH1Ie nocnenoBaTeJ11HOCTI1 rpaHCaM 11 Ha3bl I/ 1?1011/ no vskia (VMUT073 8) 11 

TUZN1299 coBrranmoT 1-w 54%. ITo TepMOCTa611JibHOCTI1 VMUT0738 He ycTynaeT TUZ 1299, 

TaK)Ke He aKTifBHa C aJJbCj_:Ja-KeTOfJJ)'TapaTOM I1 pa60TaeT C ITOJ10)KlfTeJJbHO 3apmKeHHbiMif 

aMHHOKHcnoTaMH L - opHHTHHOM, L - JIM311HOM H L -apr11Hl1HOM . 

TpaHcaMMHa3 G acetivorans (GE01900) no pe3ynbTaTaM MHQ)KecTBeiiHOro 

BbipaBHHBaHH51 11 COCT3B)' xapaKTepHCTHLJeCK11X MOTllBOB B IIOCJJeJJ:OBaTeJJb!-lOCTI1 OTHeCe!-la K 

Tp aHcaMHH<DaM p<DBeTsneHHbiX L-aM111-lOKI1CJIOT. B OTJIW!HC or apxeHHblX qJepMeHTOB 

TUZN1299 H VMUT0738, GE01900 aKTHBHa, B OCHOBHOM, c pa3BeTBJieHHbiMH L ­

aMHHOKMcnoTaMH 11 HX JIMHeHHbiMl1 aHanoraMI1, aKTYIBHa c aJJbC[Ja -KeTornyTapaTOM. Ho 

GEO 1900 He pa6oTaeT c nonmi<HTeJibHO 3apmJ<eHHbiMH L -aMHH OKHCJIOTaMH, LJTO no MHeHHfO 

aBTopa o6ycJIOBJieHo oTcyrcTBI1eM y GEO 1900 Tex 3aMeH aMHIIOKHCJJOT B nocJieJJ:oBaTeJibHOCTH 

0 -rreTJIH, KOTO]Jbi e 6biJII1 noK<DaHbl nmt apxei-1HbiX TpaHcaMHHa3. Ha ocHoBaH11H 

cpaBHifTeJibHOfO ar-rami3a CTp)'I<T)'pbi If cy6cTpaTHOt'I CITeUMC[JWIHOCTH Tpex T]J3HC3MlfHa3 

,UeJiaeTC5l BbiBOD 0 B3aHMOHCKJUO'-IalOW:eM xapaT<Tepe CB5l3biBaHH51 nOJIQ)KI1TeJibHO H 

OTpMUaTeJibHO 33 jJ5l)KeHHbi X cy6CTpaTOB, 06)'CJl013JieHI-IOM onpeneneHHb!MH 

ITOCJle,UOB3TeJibHOCT5lMI1 aMI11-IOKI1CJJOT B aKTl1BHOM ueHTpe. 

CJieJJ:yioLUa5! masa p<DJJ:eJia noCB5lll.(er-ta pa3pa6oTKe anropHTMa noHcKa TpaHcaMI1Ha3 co 

CMeWaHHbiM THDOM aKTHBHOCTH . .1J:JI5! ::noro Ha c[mnoreHeTH'-leCKOM nepeBe, DOCTpOeHHOM Ha 

OCHOBaJ-IHH Bbi60pKii 113 124 ITjJOKapHOTH'-IeCKHX reHOMOB, KOTO]Jble OTHeCeHbl K KJiaCTepy 

opToJiorwiHbiX rpynn COG0 11 5 (Branched-chain amino acid aminotransferase/ 4-amino-4-

deoxychorismate lyase) 6biJia BbiJJ:eJieHa rpynna TpaHcaMHHa3 c Hapywet-t1151MH B 

XapaKTep!1CTifqecKI1X MOTHBaX. 

LJ:aJibHei1wMi1 aHaJIM3 Tpm-rcaMHHa3bi TepMOcpHJibHOH 6ai<TepMM Thermobaculum 

terrenum 11 TpaHcaMMI-Ia3bi raJIOTOJiepaHTHOK MHI<co6aKTepuH Haliangium ochraceum 

(H03033 ), npencTaBJier-IHbiH B rJiaBe 5 pa3nena. noKa3an cyll.(eCTBe!-lHbte OTJJI1LJJ151 s 

xapaKTepHCTJ1qeciCI1X MOTHBaX 3THX c[Jep rvJe !-lTOB, LJTO 11 onpeneJJI1Jl0 CMeW3!-lHb!H TI1I1 l1X 

aKTMBHOCTH. ITponeMoHcTpHposaHo, qTo B onT11MaJibHbiX ycnoB!151X nposeneHH51 peaKUMM 

TjJ3HC3Ml1Hl1jJOB3HI15l cy6CTjJ3TH35l CITeUHCpHqHOCTb I-103033 3H3'-!I1TeJibHO OTJI!1'-raeTC5l OT 

cneumpH'-II-IOCTH M3BeCTHbTX TpaHca 1HHa3a pa3BeTBJieHHbiX L -aMHT-IOKHCJIOT 11 (R) ­

aMMH:n11pysaT TpaHcaMHHa3 IV Tl1na PLP-yi<nan n1. AKTI1BHOCTb H03033 s peaKUH}IX c (S)-(- )-

1-¢emiJI3TI1JiaMMI-IOM H (R)-(+ )- l-cpeHHJI3Tl1JiaMI1HOM pa3JIWJaeTc5l, TO ecTb H03033 5lBJI5leTc51 

CTepeocneu11cp11YHoi1 TpaHcaMI1Ha30i1. CTp)'KTypa aKTHBHoro ueHTpa H03033 roMonoruqi-Ia 
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cTp)'KTypaM H3BecTHbiX Tpai-IcaMHHaJ IV THna PLP-yrura)J,KH, 1-10 onpeneneHHhie 3aMeHbi B 

xapaKTepHCTVP-IeCKHX MOH1BaX npHBO)J,SIT K II05IBJleHH[{) CMeWaHHOfO nma aKTI1BHOCTH. 

TpaHcaMHHa3a T. terrenum (TaTT), KaK o t<a3aJIOCb, t<aTaJIYI3I1pyeT peaKUI1H 

TpaHcaMHHHposaHH5! c peqJepeHTHbiMH cy6cTpaTaMYI TpaHcaMHHa3 pa3BeTsneHJ-IbiX L­

aMI1HOKI1CJIOT H (R)- aMI1H:IIHpyBaT TpaHcaMI1Ha3 IV THna PLP-yi<na)J,KH, H B TO )Ke speM5I 

C06CTBeHHYIO YHHKaJlhHYIO peaKUHIO TpaHCaMl1Hl1pOBaHI151, B KOTOpOH 113 (R)-( + )- 1-

cpeHI1JIJTHJiaMMHa 11 KeTOKHCJIOTbl o6pa3yroTC5l aueToc[JeHOH H L-aMHHOKHCJIOTa. AHaJII13 

CTj))'l<T)'j)bl TaTT BWIBHJl OTJlHLIH51 KaK OT CTj))'KT)'p TpaHCaM HH a"3 pa3BeTBJleHHbiX L-

3MHHOKl1CJlOT, T3K 11 OT CTp)'l<T)'p (R) -aMHH:llt1p)'BaT TpaHC3MI1H33 l1 TpaHC3M HI-Ia3 D-

3MI1HOKHCJlOT. I1cnonb30BaHl1e caJiT-HanpasneHHoro MyTareHe3a noJBOJlHJlO 3aKmOL£l1Tb , LJTO 

TaTT He cny)r<HT nepexonHoi:f c]JOpMoi:f Me)K}J,)' TpaHcaMHHa3aMI1 pa3HOH cy6cTpaTHOH 

CTieUHC]H1L£HOCTH, a 5TBJI5IeTC51 )'Hl1K3Jlbl-lb1M C[J epMeHTOM C WHpO!<OH cy6cTpaTHOH 

cnei..UICpHL£HOCTblO. 

I1ocne,UH5!5! rnaBa p aJ.uena co.uep)KHT pe3)'JlhTaTbt w3ycte HH51 Tpat-tcaMHH aJbi H3 

XOJlO)J,OaKTHBHOH 6aKTepi1H Psychrobacter cryohafofentis (Pcryo361 ), KOTOpaSI OTHOCI1TC5l K 

TpaHcaMHHaJaM I THna )'KJia)J,KH PLP-CB513biBaiOUI,ero .uoMeHa, KOTOpbre OTJIMLiaiOTCSI 

cneuHC[mL£HOCThiO K L - aMHHOKHCJlOTaM/ (S) -aMI1HaM . C noMOUI,biO MOJieKynHpHoro noKI1Hra 

)' )J,aJIOCb llOI<aJaTb, YTO CB5!3b.!BaHHe (S) - ( - )-J - cjJeH l1Jl3THJlaM 11 H a 13 3KTH BHOM UeHTpe PcryoJ 61 

npoHCXO.UHT B TOM )Ke MecTe, LITO H CB5!3biBat-me np11pow-wro cy6crpaTa S-aneH03HJIMeTHOHI1Ha, 

B ::JTOH 06JiaCTI1 JcjJcpeKTI1BHO IIpOI1CXO)J,5IT fH.UpOcpo6Hble KOHT3KTbl I1 CT3KI1Hf-B33I1MO)J,eHCTBI151. 

B 3aKJIJO'-IeHHI1 asTop no.UBO.UI1T Kpanmi1 Inor Bcei:i pa6oTbi 11 OTMeL£aeT ocHOBHbie 

pe3)' Jlb T3Tbl. 

PaJ.uen «06cy )K.Uel-111e pe3)'JlbTaTOB» B pa6oTe oTcyTcTsyeT, 1-10 arno p m-tam13HpyeT 

TIOJiyL£eHI--Ibie pe3yJibTaTbl, COTIOCT3BJUieT HX C )J,aJ-11-lbJMH n p yrHX HCCJie)J,OBaTeJleH np11 OIIHCaHHI1 

JKCTiepHMeHTOB. 

BbiBO)J,bi )J,HccepTaUHH cooTBeTCTBytoT noCTasneHHbiM 3a)J,aLJaM, BbiTeKalOT 113 

TipOBe)J,eHHb!X JKCTiepHMeHTOB , 4eTKO CC]JOpM)'JlYtpOB3Hbl. apryMeH"rH p OB3 I-Ibl 11 )J,OCTOBepHbl. 

f1p11 03H3KOMJleHHH C )J,l1CCepT3UHeH B03Hl1K [J51.'l BOllpOCOB: 

1. l13BeCTI-IO Jl11 L-ITO-I--IH6)')J,b 06 I13MeHeH!151X B pef)'Jl5TTOpHbiX DOCJie)J,OB3TeJ!bi-IOCT5IX 

reHOB, KO)J,I1j))'l0Ul,HX cjJepMeHTbl, np11 I13MeHeHH11 cner<Tpa HX cy6CTp aTHOH 

cneuHCpH"'IHOCT H (nepeXO)J, OT WHpOKOH K Y3KOH cy6cTpaTI-!OH cneuHcjmL£HOCTI1)? 

2. CywecTByt-oT Jl H naHHbre o6 Hcn onb30BaHHH TexHonorHH nosepxHOCTHoro .LlYICnneH 

y apxetf 11 JKCTpeMOCj)I1Jlbi-IbiX 6aKTep11H )], !>I 11CCJle)J,OB3HI-Ib! X B )J, I1CCepTaUI1I1 

cpepMeHTOB? 
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3. qeM o6ycJIOBJieHhi pa3Hbie )'CJIOBI15l !1H,IJ,)'I<UI111 (BpeM5l I1 TeMrrepaTypa) C11I-ITe3a 

HCCJie,lJ,yeMblX cpepMeHTOB B KJieTKaX E. coli? 

4. Tio4eMy He onTI1MH311posanl1 KOL\OI-Ihi CTpyr<TypHoro reHa aJibL\erYtL\poreHa3hi 

AlDHPyr1147, YTO , B03Mmto-l0. no3BOJI11JIO 6bt 1136e)K3Tb L\OITOJlHvtTeJJbHbiX 

rrpoueL\yp no peHaTypaU!111 6emca? 

5. ITapa ~e1p11 peaKUHH OKHcneHHSI H soccTaHOB reHHSI TsAdh319, rrpHBeneHHbre B 

TeKCTe ,lJ,I1CCepTaUHl1 (c.lQl), B ITO,UITHCH ITO,U pHCyHI<OM 3.1, Ha pHCYHKe 3.1 H B 

Ta6;mue 3.1, npoTMBopeLraT L\pyr L\pyry. KaKHe )Ke 3HaLteHH5l pH 51BJI5II-OTCSI 

OI1TI1MaJI1Hb!MI1 ,IJ,JI5l pa60Thl TsAclh3 19 B peaKUY15IX OKYICJieHI15l Yl BOCCTaHOBJieHI15l? 

6. llo'-reMy 6H6nHorpacpwrecKa5! CCbiJltca Ha t-Kp11Tepvti1 KoxpaHa-Koi<ca rrp!1BelleHa 

HenocpencTBeHHO B TeKcTe (c.134)? 

BbiCr<a3aHHhre 3aMe4aHI15l 11 sonpocbt He 3aTparHBai-OT ocHOBHbiX pe3ynbTaTOB 11 

BhiBOllOB ,lJ,I1CCepTaUI1!1 Y\ He CHmKaTOT o6wero ITOJTQ)I<HTeJibi-IOfO 13ITeLJaTJTet-IH5l OT pa60TbL 

ABTOpecpepaT OTpmKaeT OCHOBH)'tO HHClJOpMaUI1tO, npeLl,CTaBJTeHH)'IO B ,lJ,HCCepTaUt111. 

3ato i 10 '-I e1-m e 

)J,I1ccepTauYior-n-ra5l pa6oTa :Ge3C)'llHOBOi1 EKaTep11Hbt lOpbeBHbi « B3a11MOCB5l3b 

CTpyKTypbl H cpyHKUHH cjJepMeHTOB Y\3 TepMOCjHIJibl-lbiX OpraHY\3,\1013 I-ta npHMepe nerHLl,poreHa3 11 

Tp aHCaMI1Ha3» BHOCHT cyrueCTBeHI-lbiH BKJiall B ITOHI1MaHI1e CTpyt<T)'pbt, cjJ)'HKUl1l1, MeXaH113MOB 

,l),eHCTBI15I, cy6cTpaTHOH CTieUI1Cpi1LlJ-IOCTl1, clJI1311KO-Xl1MHLJeCKl1X 11 KI1HeT!1YeCKI1X xapar<Tep11CTHK 

cJ.:>epMeHTOB I13 apxetl: 11 TepMocj_mnbHbiX 6ar<Tepi1H. ITony'-IeHHbre ,lJ,aHHbre rrpe,l1,cTaBJI5IIOT 

HHTepec ,l],JISI crreuHaJlYICTOB B 06JlaCTH 3l-13 HMOJ10f11H. 6110Xl1JVIHH, CTpyt<TypHOH 6110JTOrl111 11 

MOJieK)'JT51pi-!OH 3BOJTIOUH11 . 

TaKHM o6pa30M, ,lJ,l1CCepTaUI10HH a5l pa6oTa 5e3cy ,IJ,HOBOH EI<aTep11Hbl rOpbeBHbl 

« B 3al1MOCB513h CT]J)'I<T)'pbl l1 cpyHI<UI1!1 cpepMeHTOB !13 TepMOClJl1JTbl-IbiX opraHI13MOB Ha I1p11Mepe 

,l],erH,lJ,]JOfeHa3 l1 TpaHCaMI1Ha3», npe,l1,CTaBJieHHa51 I-Ia COl1CKaHJ1e y'-IeHOH CTeiTei-!11 llOI<TOpa 

XHMI14eCKHX Ha)'K ITO Cf!eUHaJibHOCTI1 1.5.4. - bl10XHMI15!, 5!BJI5!eTC5! CaMOCT05!TeJlbJ-IOH 

3aBeprnet-II-!OH HayYHO - J<BaJl11CjmKaU110HI-IOH pa60TOH, ITOJIHOCTbl-0 COOTBeTCTB)'eT Tpe6oBaHI15IM 

« f10JIO)[Cel-!115! 0 fi]JHC)')IC,IJ,e l-!1111 )''-JeHblX CTeneHeH», )'TBep)K,lJ,eHI-IOfO I10CTaHOBJieHJ1eM 

TipaBiuenhCTBa PcD N2842 OT 24.09.2013 r ., B ,lJ,eti:cTB)'I-OWei1 pe,l1,aKU1111 , a asTop ,lJ,HccepTaU11H 

3aCJI)')ICHBaeT I1pHC)')JC,lJ,eJ-IH5! yqeHOH CTerreHH ,lJ,OKTOpa XHM 11 4eCKHX !-ray I< ITO cneuHaJibJ-IOCTH 

1.5.4. - bHOXHM115!. 

0 T3hiB BeL\yruetl: opraH113aL.I,11H Ha L\11CcepTaUt1tO 5e"3C)'L\HOBoi1 E. 1-0. o6cy)K.lleH 11 OL\06pe H Ha 

OTKpbiTOM CeMHI-iape KacpeLl,pbl reHeT11K11 I1 6110TeXHOJTOrHH 6110JIOrYI'-IeCKOfO cpaK)'JlbTeTa 

C TI6fY (npoTOKOJI N22 oT 12 anpemr 2022 r.). 

9 



0T3biB TIO,D:fOTOBHJia ,D:OI<TOp 6HOJIOfYJ:LieCKHX H3YI< TIO CI1eUI13JibHOCTl1 03.02.07 - reHeTHK3, 

rrpocpeccop Kacpenpb! reHeTHI0111 611oTexr-10nonm 6l1onorwJecKoro c!JaKynbTeTa Cri6fY. 

I1po<J:>eccop I<acpe,n:pbi reHeTHKl1 H 

6HoTexHononrH 6rwnorw-reci<oro 

cpaKymTeTa Cri6fY, n .6.H. M.B. nanKHHa 

:.• 

·"' 
-=..;...:.....:.._.:;.:::;._;-=...::......~~~~ •• 

<De.n:epaJibHOe rocy .n:a pcTBemwe 6fOJl)KeTH oe o6pa3o BaTenb 1-1 oe y LJ pe)l(.[J,eH He B brew e ro 

o6pa30B3Hl151 «CaHKT-fieTep6yprcrmi1 rocynapcTBeHHhiH YHHBepcHTeT, 

199034, PocciUI, CaHKT-fieTep6ypr, YHHBepCHTeTCK351 Ha6. , n. 7-9, 

TeJI. (812)327 -98-27 

email: m.padkina@spbu.ru 
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