
OT3hIB oclmll.UaJIbHOrO OnnOHeHTa 

Ha ,lJ;UCCepTall.UIO Ha COUCKaHUe yqeHoii: CTeneHU KaH,lJ;U,lJ;aTa XUMUqeCKUX HayK 

nJIeTHeBa cDuJIunna HrOpeBUqa Ha TeMY: «HoBbIe oc06eHHOCTU peryJIHlI.UU annapaTa 3Kcnpeccuu 

reHOB B CTall.UOHapHoii: cl»a3e 6aKTepUaJIbHoii: KyJIbryPbI E. coli» no cnell.UaJIbUOCTU 02.00.10­

6uoOpraHUqeCKaH XUMUH (xuMUqeCKUe HayKu). 

AKryaJIbHOCTb U npaKTUqeCKaH 3HaQUMOCTb BbI6paHHoii: TeMbI. OaKTepIHUIhHhIe HH<peKlI.IUI 

qaCTO npe,n:cTaBJUIIOT 3HaqHTerrhHyro yrp03y )KH3HH qerrOBeKa, n03TOMY HCCrre,l1;OBaHHe MorreKyrrSlpHoH 

6HorrorHH naToreHHhIX, a TaK)Ke HenaToreHHhIX 6aKTepHH ,n:o CHX nop HMeelO BhICOKyro npaKTHqeCKyro 

3HaqHMOCTh. B OCHOBHOM pa60ThI no H3yqeHHIO 6aKTepHH <POKYCHpyroTCSI Ha aKTHBHO ,n:eJIjlIIJ.HXCSI 

6aKTepHSlX, T.e HaxOMIIJ.HXCSI B TaK Ha3hIBaeMOH rrorapH<pMHqeCKOH <pa3e pocTa KyJIhTYPhI. B TO )Ke BpeMSI, 

npH ,n:OCTH)KeHHH BhICOKOH nrrOTHOCTH KyrrhTyphI H HCTOIIJ.eHHSI nHTaTerrhHhIX BeIIJ.eCTB KyJIhTYPhI 6aKTepHH 

nepeXOMT B CTa,n:HOHapHyro <Pa3Y, B KOTOPOH HMeeT MeCTO paBHOBeCHe Me)K)l;y npOll.eCCaMH ,n:eJIeHHSI H 

rH6eJIH KJIeTOK. OqeBH,n:HO, TO B TaKOM COCTOSlHHH KyJIhTYPhI 6aKTepHH Haxo,n:SlTCSI B HHOM 

MeTa60JIHqeCKOM COCTOSlHHH, qeM B CTa,n:HH HenpephIBHoro ,l1;eJIeHHSI. B qaCTHOCTH, OHH HMelOT 

H3MeHeHHyro qyBcTBHTeJIhHOCTh K Pa3JIHqHhIM aHTH6HOTHKaM H pa3rrHqHhIM CTpeCCOBhIM B03,n:eHCTBHSlM. 

~HccepTauHOHHM pa60m <1>.K. I1JIeTHeBa H HanpaBJIeHa Ha H3yqeHHe pSl,n:a npOll.eCCOB B 6aKTepHSlx 

Escherichia coli B CTall.HOHapHOH:: CTa,n:HH pocTa KyJIbTyphI, qTO HeCOMHeHHO KpaH::He aKTYaJIhHO. 

Pa60Ta <1>HJIHnna HropeBHqa I1rreTHeBa nOCBSlIIJ.eHa H3yqeHHIO npHqHH H3MeHeHeHHoro <i>eHoTHna 

I1ITaMMa !!.rimK E.coli, y KOToporo HMeeTCSI ,n:errell.HSI reHa AT<1>-3aBHcHMoH L-rJIyTaMaTJIHra3hI (RimK). 

I1pHQHHa He06xo,n:HMOCTH Hccrre,n:oBaHHH 060CHoBhIBaeTcSI TeM, QTO 3TH H3MeHeHHSI no cpaBHeHHIO CO 

I1ITaMMOM ,n:HKoro THna He HCQe3aIOT npH pe3KcnpeCCHH reHa yKa3aHHOrO <pepMeHTa. MeTo,n:OM 

nOJIHOreHOMHoro ceKBeHHpOBaHHSI BhISlBJIeHO HaJIHQHe MYTall.HH, Ko,n:HpyroIIJ.eH 3aMeHY aMHHOKHCJIOTHOrO 

OCTaTKa B reHe (370 <paKTopa, QTO H ,n:aJIO 06beKT HCCJIe,n:OBaHHSI. ABTOP BhISlBHJI, QTO ,n:aHHM MYTall.HSI 

BrrHSleT KaK Ha CPO,n:CTBO ~HK-3aBHCHMOH PHK-nOJIHMepa3hI 6aKTepHH K npOMOTOPaM H 

qyBCTBHTeJIhHOCTH <pepMeHTa K <paKTOPaM CTpororo OTBeTa, a TaK'JKe K H3MeHeHHIO KHHeTHKH pocm 

KYJIhTYphI npH BhIXo,n:e H3 CTauHoHapHOH <pa3hI (JIar-<pa3a) H qyBCTBHTeJIhHOCTH KJIeTOK K aHTH6HOTHKaM B 

3TOH <pa3e. KpoMe TOro, HCCJIe,n:OBaHHe I1JIeTHeBa <1>.H. BHOCHT rrOHHMaHHe perYJIjlll.HH npOll.eCca pe,n:KOH 

rrocrrpaHCJISllI.HOHHOH Mo,n:H<pHKall.HH pH60cOMHoro 6eJIKa S6 E. coli - OJIHrOFJIyTaMHJIHPOBaHHSI, 

rrpOHCXOMIIJ.erO B cTauHoHapHOH <pa3e. TaKHM 06Pa30M, ,n:Hccepmll.HOHHM pa60Ta BHOCHT 3HaQHTeJIhHhIH 

BKJIa,n: B rrOHHMaHHe H3MeHeHHH Mem60JIH3Ma KJIeTOK rrpH rrepexo,n:e OT JIOrapH<pMHQeCKOH K 

CTall.HOHapHoH <pa3e pOCTa H orrHChIBaeT POJIh H MeXaHH3MhI BJIHSlHHSI MYTall.HH 148S (370 <paKTopa Ha 

Pa3JIHQHhle npOHcxo,n:SlIIJ.He B KrreTKe npOll.eCChI. 3TH ,n:aHHhle pacnmpSlIOT nOHHMaHHe npOll.eCCOB, 

rrpOHcxo,n:SlIIJ.HX B cTauHoHapHOH <pa3e pocm KyrrhTyphI 6aKTepHH. HeCOMHeHHO, OHH rrpe,n:CTaBJISlIOT C060H 
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3HaqHTeJIbHbrn HHTepeC KaK ,n:IDI <p)'H,n:aMeHTaJIbHbIX, TaK H rrpHKJIa,n:HbIX HCCJIe,n:OBaHHH. HayqHllH HOBH3Ha 

rronyqeHHbIX ,n:aHHbIX COMHeHHH He BhI3hIBaeT. 

,D;HccepTaIIHOHHruI pa60TbI BhIIIOJIHeHa Ha OqeHh BhICOKOM ypOBHe C rrOMOmhIO IIIHpOKoro apCeHaJIa 

COBpeMeHHhIX MeTo,n:OB MOJIeKYIDIpHOH 6HOJIOrHH, 6HOXHMHH H reHOMHhIX TeXHOJIOrHH. I1JIeTHeB <D.H. 

KOHCTPYHPOBaJI HOBhIe IIITaMMhI E .coli, yqacTBOBaJI B aHaJIH3e ,n:aHHhIX rrOJIHOreHOMHoro ceKBeHHpOBaHHjJ, 

rrpOBo,n:HJI reHHOHH)I(eHepHhIe pa60ThI, H3yqaJI KHHeTHKY HaKOrrJIeHHH H ,n:erpa,n:aIIHH 6eJIKOB C 

HCrrOJIh30BaHHeM KaK pa,n:HoaKTHBHO-MeqeHHhIX MeTa60JIHTOB, TaK H COBpeMeHHhIX reHeTHqeCKH­

Ko,n:HpyeMhIX <pnyopecIIeHTHhIX ceHcopOB H aHaJIH30M CHrHaJIa rrpOTOqHOH IIHTOMeTpHeH, a TaK)Ke 

HCCJIe,n:OBaJI rrOCTTpaHCIDIIIHOHHyIO MO,n:H<pHKaIIHIO 6eJIKa S6 MaCC-CrreKTpOMeTpHeH. KpOMe Toro, OH 

yqacTBOBaJI B H3MepeHHH aKTHBHOCTH PHK-rrOJIHMepa3hI 6aKTepHH, BhI,n:eIDIJI pH60COMhI, H3MepjJJI YPOBHH 

3KcrrpeCCHH reHOB MeTo,n:aMH I1IJ:P B peaJIhHOM BpeMeHH C 06paTHOH TpaHCKpHrrIIHeH H BeCTepH­

6JIOTTHHrOM. Bce 3TH MeTo,n:hI rr03BOJIHJIH c,n:eJIaTh H 060CHOBaTh rrpe,n:CTaBJIeHHhIe B ,n:HccepTaIIHOHHOH 

pa60Te BhIBO,n:hI. 

CTpYKTYpa )1;UCCepTa~uu. ,D;HccepTaIIHjJ rrOCTpoeHa rro KJIaCCHqeCKOMY IIJIaHY H co,n:ep)KHT 

CJIe.n:yromHe pa3,n:eJIhI: BBe,n:eHHe, B KOTOPOM C<P0PMYJIHPOBaHbI 3a,n:aqH HCCJIe,n:OBaHHjJ, 0630P JIHTepaTyphI, 

MaTepHaJIhI H MeTo,n:hI, Pe3YJIhTaThI, 06c~eHHe, BhIBO,n:hI H crrHCOK JIHTepaTyphI. Pa60Ta H3JIO)I(eHa Ha 

151 CTPaHHIIax, BKJIIOqaeT 38 PHC)'HKOB H 3 Ta6JIHIIhI, crrHCOK IIHTHpyeMoH JIHTepaTyphI COCTOHT H3 159 

HaHMeHOBaHHH. MaTepHaJI ,n:HccepTaIIHH H3JIO)KeH OqeHh rro,n:p06HO, CBH3HO H BeChMa JIOrHqHO, Bce 

KJIIOqeBhIe pe3YJIhTaThI rro,n:TBep)K.lJ:eHhI pe3YJIhTaTaMH 3KcrrepHMeHToB, rrpHBe,n:eHHhIX Ha PHCYHKax H 

Ta6JIHIIax. 

Pa3,n:eJI "0630P JIHTepaTyphI" rrOCBjJmeH aHaJIH3Y HMeIOmHXCjJ ,n:aHHhIX 06 3KcrrpeCCHH reHOB rrpH 

rrepexo,n:e KyJIhTYPhI OT JIOrapH<pMHqeCKOH CTa,n:HH POCTa K cTaIIHoHapHoH H MeXaHH3Max perYJIjJIIHH HX 

3KcrrpeCCHH. I10,n:P06HO paCCMOTpeHhI 6eJIKOBhIe <paKTOPhI, B3aHMo,n:eHCTByIOmHe C ,D;HK H OrrHCaHO HX 

BJIHjJHHe Ha CTPyKTYPY HyKJIeHHOBOH KHCJIOThI, CTpyKTypa H peryIDIIIHjJ PHK-rrOJIHMepa3hI H ee <paKToPOB B 

cTaIIHoHapHoH <pa3e, jJBJIeHHe T.H. "cTpororo oTBeTa", a TaK)Ke MexaHH3MhI 3aIIIHThI 6aKTepHaJIhHOH KJIeTKH 

B YCJIOBHjJX YMepeHHoro H CHJIhHOrO rOJIo,n:a. TaKHM 06Pa30M, 3TOT 0630p ,n:aeT BBe,n:eHHe ,n:IDI rrOHHMaHHjJ 

COCTOjJHHjJ HCCJIe,n:oBaHHH B 06JIaCTH H ,n:aJIee BKJIa,n:a ,n:HcCepTaHTa B ee pa3BHTHe, a TaK)Ke 060CHOBaHHOCTH 

<P0PMYJIHPOBKH 3a,n:aqH. CJIe.n:yeT oc060 rro,n:qepKHYTh, qTO ,n:aHHhIH 0630p 6hIJI rro,n:rOTOBJIeH Ha OCHOBaHHH 

0630PHOH CTaThH I1JIeTHeBa <D.H., HarreqaTaHHOH B )KypHaJIe Acta Naturae. 

B rJIaBe «MaTepHaJIhI H MeTo,n:hI» rro,n:p06HO OrrHCaHhI Bce HCrrOJIh30BaHHhIe MeTo,n:HKH. CJIe.n:yeT oc060 

OTMeTHTh TmaTeJIhHOCTh H aKKypaTHocTh ,n:HccepTaHTa B H3JIO)KeHHH MeTo,n:HK, COCTaBOB Bcex pacTBopoB, 

OIIHcaHHH IIITaMMOB KJIeTOK. HecoMHeHHo, TaKruI cKyprrYJIe3HOCTh ,n:eJIaeT Bce rrpe,n:cTaBJIeHHhIe MeTo,n:hI 

BocrrpoH3Bo,n:HMhIMH. 

B pa3,n:eJIe "Pe3YJIhTaThI" orrHcaHa rrOCTaHOBKa 3a,n:aqU pa60ThI H rrOCJIe,n:OBaTeJIhHO H3JIO)KeHhI Bce 

rrpoBe,n:eHHhIe 3KcrrepHMeHThI. TaK, orrHcaHO BhNBJIeHHe MYTaIIHH (370 <paKTopa B paHee HCCJIe,n:OBaHHOM 
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IIITaMMe KJIeTOK E.coli, rrOKa3aHO ee BJUI5IHHe Ha KHHeTHKY pOCTa KJIeTOK, HX BbDKHBaeMOCTb B 

CTa.QHOHapHoH cpa3e H MeTa6oJIHqeCK)'lO aKTHBHOCTb H rrOKa3aHO, qTO MyraHTHbIH IllTaMM XapaKTepH3yeTc5I 

60JIbIIIeH CKOPOCTbIO TPaHCJI5I.QHH B CTa.QHOHapHoH H JIar-cpa3ax. CJIe,Z1;yeT OTMeTHTb 3JIeraHTHOCTb O,Z1;HOro 

H3 HCrrOJIb30BaHHbIX MeTO,Z1;OB, OCHOBaHHoro Ha HCrrOJIb30BaHHH reHeTHqeCKH-KO,Z1;HpyeMoro 

cpnyopeC.QeHTHoro ceHCOpa, HMeIOIIIero Pa3HbIH crreKTp HcrrYCKaHH5I Ha paHHeH H rr03,Z1;HeH CTa,Z1;H5IX CBoeH 

)l{H3HH . TIO,Z1;06Hble ceHcopbI HaqHHaIOT aKTHBHO HCrrOJIb30BaTbC5I ,Z1;JI5I orrpe,Z1;eJIeHH5I BpeMeH )l{H3HH 6eJIKOB 

H OpraHeJIJI, a TaK)I{e HX ,Z1;HHaMHKH H B3aHMO,Z1;eHCTBH5I Me)l{,Z1;y C060H. .ll:aJIee 6bIJI HCCJIe,Z1;OBaH 

Tp aHCKpHrrToM IllTaMMa 148S H BbrnBJIeHbI rryrH, 3KcrrpeCCH5I reHOB KOTOPbIX OTJIHqaeTC5I Me)l(,Z1;)' 3THM H 

,Z1;HKHM IllTaMMaMH Ha pa3HbIX CTa,Z1;H5IX pOCTa KyJIbTypbI. CJIe.Z1:)'lOIIIHM 3TarrOM CTaJIO H3yqeHHe BJIH5IHH5I 

Myra.QHH (170 cpaKTopa Ha aKTHBHOCTb .ll:HK-3aBHCHMoH PHK-rrOJIHMepa3bI 6aKTepHH H BbrnBJIeHO, qTO 

,Z1;aHHa5I Myra.QH5I MeH5IeT cTa6HJIbHOCTb rrpOMOTOPHbIX KOMrrJIeKCOB. HaKOHe.Q, Ha 3aKJIIOqlfTeJIbHOM 3Tarre 

6bIJIO HCCJIe,Z1;OBaHO rrOJIHmyraMHJIHpOBaHHe 6S PHK Ha pa3HbIX CTa,Z1;H5IX POCTa 6aKTepHaJIbHOH KyJIbTypbI 

H rrOKa3aHO, qTO ,Z1;aHHbIH rrpo.Qecc HMeeT MeCTO B CTa.QHOHapHoH cpa3e, ~o CB5I3aHO C 3aMe,Z1;JIeHHeM 06IIIeH 

CKOPOCTH TpaHJI5I.QHH B KJIeTKe. 

B CJIe.Z1:)'lOIIIeM pa3,Z1;eJIe "06CY)l{,Z1;eHHe pe3YJIbTaTOB" ,Z1;HCCepTaHT rrOMeIIIaeT BbIBO,Z1;bI pa60TbI B 

KOHTeKCT HCCJIe,Z1;OBaHHH B ,Z1;aHHOH 06JIaCTH MOJIeKYJ15lpHOH 6HOJIOrHH. 

.ll:HcCepTa.QHOHHa5I pa60Ta TIJIeTHeBa <I>.I1. BbIIIOJIHeHa Ha OqeHb BbICOKOM HayqHoM H TeXHHqeCKOM 

ypOBHe, JIOrHqHa H ,Z1;eTaJIbHO orrHcaHa. .ll:ocToBepHOCTb Bcex pe3YJIbTaTOB rapaHTHpyeTc5I HeCKOJIbKHMH 

MeTO,Z1;aMH HCCJIe,Z1;OBaHH5I H rrOJIHOCTbIO rrO,Z1;TBep)l{,Z1;eHa rrpe,Z1;CTaBJIeHHbIMH 3KcrrepHMeHTaJIbHbIMH 

,Z1;aHHbIMH. BbIBO,Z1;bI pa60TbI rrOJIHOCTbIO COOTBeTCTB)'lOT pe3YJIbTaTaM, aBTopecpepaT H rry6JIHKa.QHH 

OTPa)l{aIOT OCHOBHoe CO,Z1;ep)l{aHHe ,Z1;HCCepTa.QHH. 

TIo CyrH pa60TbI 3aMeqaHHH HeT. 3TO pe,Z1;Ka5I ,Z1;HCCepTa.QHOHHa5I pa60Ta, KOTOPa51 He BbI3bIBaeT HH 

O,Z1;HOrO Borrpoca C HayqHoH TOqKH 3peHH5I, H Bce KOMMeHTapHH 51BJ15IIOTC5I HCKJIIOqHTeJIbHO TeXHHqeCKHe H 

KaCaIOTC5I ee ocpopMJIeHH5I. TaK, B JIHT0630pe MO)l(HO OTMeTHTb HeCKOJIbKO H36bITOqHbIX aHrJIH.QH3MOB: 

"rrpoMoTHpyeT", "perrpeccHpyeT", HMeIOIIIHX YCT05lBIIIHeC5I aHaJIOrH B PYCCKOM 513bIKe. B pa3,Z1;eJIe 

"MaTepHaJIbI H MeTO,Z1;bI" Ha CTpaHH.Qe 51 KOMrrOHeHTbI pacTBopoB, KOH.QeHTpa.QHH KOTOPbIX rrpe,Z1;CTaBJIeHbI 

B BeJIHqHHaX "MOJIb/ JI" ,Z1;aHbI B BH,Z1;e KPHCTaJIJIOrH,Z1;paTOB, XOT5I B pacTBope OqeBH,Z1;HO rH,Z1;paTbI He 

CYIIIeCTB)'lOT. MO)l(HO HaBepHOe OTMeTHTb H HeCKOJIbKO HeY,Z1;aQHOe OrrHCaHHe pa3,Z1;eJ15lIOIIIero reJ15l: "5% 

rrOJIHaKHpHJIaMH,Z1; B CMeCH C 1/30 6HCaKpHJIaMH,Z1;a" - rrOJIHaKpHJIaMH,Z1;, cHHTe3HpOBaHHbIH H3 CMeCH 

aKpHJIaMH,Z1;a H 6HCaKpHJIaMH,Z1;a B COOTHOIIIeHHH 1:29 (I10JU1aKpHJIaMH,Z1; He CMeIllHBaIOT C MOHOMepOM). B 

rro,Z1;pa3,Z1;eJIe "TpaHCKpHrrToMHbIH aHaJIH3" 6bIJIO 6bI YMecTHo yKa3aTb MeCTO ,Z1;errOHHpOBaHH5I pe3YJIbTaTOB H 

HOMep 3arrHCH, QTO QaCTO Tpe6)'lOT rrpH rry6JIHKa.QHH cTaTeH. B TeKCTe TaK)I{e eCTb HeCKOJIbKO MeCT, r,Z1;e He 

yKa3aH POTOP rrpH orrHcaHHH .QeHTpHcpyrHPOBaHH5I, H YCJIOBH5I orrHCbIBaIOTC5I B 06/MHH. HaKOHeII, CTOHJIO 

6bI HarrHcaTb rrpo CTaTHCTHQeCK)'lO o6pa6oTKY ,Z1;aHHbIX. HarrpHMep, B pa3,Z1;eJIe "Pe3YJIbTaTbI" Ha cTpaHHIIe 

70 rrpHBeBe,Z1;eHO cpaBHeHHe BpeMeHH y,Z1;BOeHH5I IIITaMMOB, H BeJIHQHHbI rrpHBe,Z1;eHbI KaK XXX±XX. 3TO 
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rrpHBe~eHbI CTaH~apTHble OTKJIOHeHHSI HJIH CTaH~apTHble Orrm6KH? KaKHM 6bmO KOJIHqeCTBO He3aBHCHMbIX 

3KCrrepHMeHTOB? BTOPOH rrpHMep - OTCYTCTBHe rrOHHMaHHSI Y qHTaTeJISI 0 CTaTHCTHqeCKOH 3HaqHMOCTH 

H3M eHeHHH, rrpHBe~eHHbIX Ha PHC 22 H OrrHCaHHbIX B TeKCTe Ha CTpaHHIIe 87. 

BMecTe C TeM OqeBH~HO, qTO YKa3aHHble 3aMeqaHHSI He BJIHSIIOT Ha CYTb H He YMaJISIlOT 3HaQHMOCTH 

~HccepTaIIHOHHoro HCCJIe~OBaHHSI. ,n:HccepTaIIHSI OTBeQaeT Tpe6oBaHHSIM, YCTaHOBJIeHHbIM MOCKOBCKHM 

rocy~apcTBeHHbIM YHHBepCHTeTOM HMeHH M.B.JIOMoHocOBa K pa60TaM rro~o6Horo po~a. CO~ep)l{aHHe 

~HCCepTaIIHH COOTBeTcTByeT rracrropTY CrreIIHaJIbHOCTH 02.00.10 - «6HoOpraHHQeCKM XHMHSI» (rro 

XHMHQeCKHM HaYKaM), a TaK)Ke KpHTepHSIM, orrpe~eJIeHHbIM rrrr. 2.1-2.5 I10JIO)KeHHSI 0 rrpHcy~eHHH 

yqeHbIX cTerreHeH B MOCKOBCKOM rocy~apCTBeHHOM YHHBepcHTeTe HMeHH M.B.JIoMoHocoBa, a TaK)I{e 

ocpopMJIeHa, COmaCHO rrpHJIO)l{eHHSIM N~ 5, 6 I10JIO)KeHHSI 0 ~HccepTaIIHoHHoM COBeTe MOCKoBcKoro 

rocy~apcTBeHHoro YHHBepCHTeTa HMeHH M.B.JIoMoHocoBa. 

TaKHM 06Pa30M, COHCKaTeJIb I1JIeTHeB <PHJIHrrrr MrOpeBHQ 3acny)l{HBaeT rrpHcy~eHHSI yqeHoH 

CTerreHH KaH~H~aTa XHMHQeCKHX HayK rro CrreIIHaJIbHOCTH 02.00.10 - «6HoopraHHQeCKM XHMHSI» 

(xHMHQeCKHe HaYKH). 

OCPHIIHaJIbHbIH orrrrOHeHT: 

KaH~H~aT XHMHQeCKHX HayK, Be~YIIIHH HayqHbIH COTpy~HHK, 3aBe~yIOIIIHH JIa60paTopHeH 6HOXHMHH BHPYCHbIX 

HHcpeKIIHH, <l>e~epaJIbHOe rocy~apcTBeHHoe 61O~)I{eTHOe yqpe)l{~eHHe HayKH I1HCTHTYT MOJIeKYJISIpHOH 

6HOJIOrHH HMeHH B.A. 3HreJIbrap~Ta POCCHHCKOH aKa~eMHH HaYK. 

MBAHOB AJIeKcaH~p BJI~HMHPOBHQ 

I1o~rrHcb 

11.01.2021 

~pec MeCTa pa6oTbI: 


119991, r. MocKBa, rCI1-1, YJI. BaBHJIOBa, ~.32 


<l>e~epaJIbHOe rocy~apCTBeHHoe 61O~)I{eTHOe yqpe~eHHe HayKH MHCTHTYT MOJIeKYJISIpHOH 6HOJIOrHH HMeHH 

B.A. 3HreJIbrap~Ta POCCHHCKOH aKMeMHH HaYK. 

TeJI.: +7 (495) 422-15-54 e-mail: aivanov@eimb.ru 
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