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Ha }l;UCCepTaUUOHHYIO pa60TY ECunOBa POMaHa CTaHUCJIaBOBUqa

«MeTO}l;OJIOrUH 6UOTeXHOJIOrUqeCKOrO nonyqeHUH peKOM6uHaHTHbIX nenTU}l;OB

Me}l;UUUHCKOrO Ha3HaqeHUH», npe}l;CTaBJIeHHYIO Ha COUCKaHUe

yqeHOH CTeneHU }l;OKTOpa XUMUqeCKUX HaYK no cneUUaJIbHOCTU

03.01.06 - 6uOTeXHOJIOrUH (B TOM qUCJIe 6UOHaHOTeXHOJIOruu)

HeCMOTp5I Ha orpOMHhIe )XOCTIDKeHH5I COBpeMeHHhI~ TeXHOJIOrHH, KaK B

MHKpo6HOJIOrH~eCKOM, TaK H B rrerrTH)XHOM CHHTe3e, cymecTByeT rrp06JIeMHa5I MeTO)XH~eCKa5I

cepa5I 30Ha )XJI5I060HX rrO)XXO)XOB- 3TO rrOJIy~eHHe rrerrTH)XOB )XJIHHOH30-100 aMHHOKHCJIOTHhIX

OCTaTKOB. CHHTe3 TaKHX coe)XHHeHHH XMMH~eCKHM rrYTeM 5IBJI5IeTC5Io~eHh )XoporOCT05lmHM

rrp0I..(eCCOM, ~TO 06YCJIOBJIHBaeT BhICOKYIO CTOHMOCTh IIOJIy~aeMhIx rrp0)XYKTOB. A

aJIhTepHaTHBHhIH xHMH~ecKoMY cHHTe3Y rrerrTH)XHhIX rrperrapaToB 6HOTeXHOJIOrH~eCKHH rro)Xxo)X

He pacrrOJIaraeT 3<p<peKTHBHhIMH MaCllITa6HpyeMhIMH TeXHOJIOrH5IMH )XJI5IrrOJIy~eHH5I I..(eJIeBhIX

6eJIKOBhIX coe)XHHeHHH TaKoro pa3Mepa. B TO)J{e BpeM5I Ha <papMaI..(eBTH~eCKOM pbIHKe

BOCTpe6oBaHO 60JIhIIIOe KOJIH~eCTBO rrOJIHrreIITH)XHbIX rrperrapaTOB pa3MepOM 30-100 a.o ..

C03)XaHHIO OTe~eCTBeHHOH 6HOTeXHOJIOrH~eCKoH 6aKTepHaJIhHOH rrJIaT<popMbI )XJI5I6HocHHTe3a

H O~HCTKH He60JIhIIIHX 6eJIKOB H IIerrTH)XOB rrOCB5ImeHa )XaHHa51)XHccepTaI..(HOHHa5Ipa6oTa.

IJ,eJIblO }l;uCCepTauuoHHoH pa60TbI POMaHa CTaHHCJIaBOBH~a 6bIJIa pa3pa60TKa

MeTO)XOJIOrHH 6HOTeXHOJIOrH~eCKHx rrp0I..(eCCOB 6HocHHTe3a peKoM6HHaHTHbIX 6HOJIOrH~eCKH

aKTHBHbIX rrOJIHIIerrTH)XOB H C03)XaHHe Ha ee OCHOBe 6HOTeXHOJIOrHH rrOJIy~eHH5I aKTHBHbIX

<papMaI..(eBTH~ecKHx cy6cTaHI..(MH, rrpe)XHa3Ha~eHHhIx )XJI5I rrpHrOTOBJIeHH5I rOTOBbIX

JIeKapCTBeHHhIX <pOpM.

,ZJ:JI5I)XOCTf!)KeHH5I IIOCTaBJIeHHOH I..(eJIH )XMccepTaHT rrOCTaBHJI 8 3a}l;aq, B KOTopbIe

BXO)XHJIO:pa3pa60TaTb MeTO)XH~eCKHe rrO)XXO)XbIrro rrpHMeHeHHIO HHTeHHOBbIX 3KCIIpeCCHOHHbIX

CHCTeM B C03)XaHHH 6HOTeXHOJIOrHH rrOJI~eHH5I peKoM6HHaHTHbIX rrerrTH)XOB Me)XHI..(HHCKOro

Ha3Ha~eHM5I; C03)XaTb BbICOKOIIP0)XYKTHBHbIe IIITaMMbI-rrpO)XYI..(eHThI rM6pH)XHhIX 6eJIKOB,

co)Xep)KamHX I..(eJIeBOH rrOJIHIIerrTH)X H 6eJIOK-HOCHTeJIb; pa3pa60TaTb rrO)XXO)XbI rrOJI~eHH5I

paCTBopHMbIX rH6pH)XHbIX 6eJIKOB, crroco6HhIX K IIpOTeOJIHTH~eCKOMY paCmerrJIeHHIO, BKJIIO~a51

orrTHMH3aI..(HIO YCJIOBHH pe<pOJI)XHHra; pa3pa60TaTh 6HOTeXHOJIOrHH IIOJI~eHH5I A<DC

peKoM6HHaHTHhIx rrOJIHrrerrTH)XOB Me)XHI..(HHCKOro Ha3Ha~eHH5I; pa3pa60TaTb MeTO)XbI

rrocTa)XHHHoro TeXHOJIOrH~eCKoro KOHTPOJI5I rrOJIy~eHH5I aKTHBHOH <papMaI..(eBTHqeCKOH

cy6cTaHI..(HH peKoM6HHaHTHbIX rrOJIHrreIITH)XOB H rOTOBhIX JIeKapCTBeHHbIx <P0PM;

MacIIITa6HpoBaTh TeXHOJIOrHqeCKHH rrpoI..(eCC H Hapa60TaTb OilbITHbIe rrapTHH )XJI5IrrpOBe)XeHH5I

)XOKJIHHH~eCKHX HCrrbITaHHH; pa3pa60TaTb MeTO)XbI aHaJIH3a KOHe~Horo IIp0)XYKTa, BKJIIO~a5I

TeCTHpOBaHHe 6HOJIOrH~eCKoH aKTHBHoCTH, H rrpoeKThI <papMaKorreHHbIX CTaTeH )XJI5I

rrOJIy~eHHbIX <papMaI..(eBTH~ecKHx cy6cTaHI..(HH peKoM6HHaHTHbIx IIOJIHrrerrTH)XOB H rOTOBbIX

JIeKapCTBeHHhIx <P0PM; pa3pa60TaTh orrbITHo-rrpOMbIIIIJIeHHbIe perJIaMeHTbI Ha

6HOTeXHOJIOrH~eCKoe rrOJIy~eHHe aKTHBHbIX <papMaI..(eBTH~ecKHx cy6cTaHI..(HH H rOTOBbIX

JIeKapCTBeHHhIX <pOpM.

HayqHaH HOBU3Ha. Pa3pa60TaHa H peaJIH30BaHa 6HOTeXHOJIOrH~eCKa5I KOHI..(errI..(H5I

rrOJIy~eHH5I aKTHBHhIX <papMaI..(eBTH~ecKHx cy6cTaHI..(HH peKoM6HHaHTHbIx rrOJIHrrerrTH)XOB,

OCHOBaHHa51Ha rrpHMeHeHHH 3JIeMeHTOB 6eJIKOBOrO CrrJIaHCHHra. IIoKa3aHhI B03MQ)KHOCTH H

orpaHH~eHH5I 6HOTeXHOJIOrH~eCKoro rrpHMeHeHH5I HHTeHHOBbIX CTPYKTYP )XJI5I rrOJIy~eHH5I

peKoM6HHaHTHbIx IIOJIHrrerrTH)XOB. Ha rrpHMepax rrOJIy~eHH5I KOHKpeTHbIX IIOJIHrreIITH)XOB



rrp0LJ;eMOHCTpHpOBaH aJIhTepHaTHBHhIM 6HOTeXHOJIOrHqeCKHM rrOLJ;XOLJ;C HCrrOJIh30BaHHeM

3JIeMeHTOB 6eJIKOBOrO CrrJIaMCHHra, rrpeLJ;rrOJIaraIOru:HM OTKa3 OT HCrrOJIh30BaHH5I

crreU;HqmqeCKHX rrpOTea3. Pa3pa60TaHa TeXHOJIOrH5I rrOJIyqeHH5I N-au;eTHJIHpOBaHHOrO

THM03HHa al H THM03HHa ~4 3a CqeT au;eTHJIHpOBaHH5I in vivo. Pa3pa60TaHhI KJIeTOqHhle H

)I(HBOTHhle MOLJ;eJIH, MeTOLJ;HKH TecTHpOBaHH5I 6HOJIOrHqeCKOM aKTHBHOCTH rrOJIyqeHHhlx

epapMau;eBTHqeCKHX cy6cTaHIJ;HM.

IIpaKTHqecKaH 3HaQHMOCTh. Pa3pa60TaHa H peaJIH30BaHa 6HOTeXHOJIOrHqeCKa5I

KOHIJ;errIJ;H5I rrOJIyqeHH5I aKTHBHhlX epapMaIJ;eBTHqeCKHX cy6~TaHIJ;lfM peKoM6HHaHTHhlX

rrOJIHrrerrTHLJ;OB, OCHOBaHHa5I Ha rrpHMeHeHHH 3JIeMeHTOB 6eJIKOBOrO CrrJIaMCHHra. I1oKa3aHhI

B03MO)I(HOCTH H OrpaHHqeHH5I 6HOTeXHOJIOrHqeCKOrO rrpHMeHeHH5I HHTeHHOBhlX CTPYKTYP LJ;JI5I

rrOJIYQeHH5I peKoM6HHaHTHhlX rrOJIHrrerrTHLJ;OB. Ha rrpHMepax rrorryQeHH5I KOHKpeTHhlX

rrOJIHrrerrTHLJ;OB rrp0LJ;eMOHCTpHpoBaH aJIhTepHaTHBH@M 6HOTeXHOJIOrHQeCKHM rrOLJ;XOLJ; C

HCrrOJIh30BaHHeM 3JIeMeHTOB 6eJIKOBOrO CrrJIaMCHHra, rrpeLJ;rrOJIaraIOru:HM OTKa3 OT

HCrrOJIh30BaHH5I CrreIJ;HepHQeCKHX rrpOTea3. Pa3pa60TaHa TeXHOJIOrH5I rrOJIYQeHH5I N-

aIJ;eTHJIHpOBaHHoro THM03HHa al H THM03HHa ~4 3a CQeT aIJ;eTHJIHpOBaHH5I in vivo. Pa3pa60TaHhI

KJIeTOQHhle H )I(H:BOTHhle MOLJ;eJIH, MeTOLJ;HKH TecTHpOBaHH5I 6HOJIOrHQeCKOM aKTHBHOCTH

rrOJIYQeHHhIX epapMaIJ;eBTHQeCKHX cy6cTaHIJ;HM. Ha pa3pa60TaHHhle TeXHOJIOrHH H rrp0LJ;YKThI

rrOJIYQeHO 9 rraTeHTOB .

.D:HccepTaIJ;HOHHa5I pa60Ta COCTOHT H3 BBeLJ;eHH:5I,0630pa JIHTepaTyphI, MaTepHaJIOB H

MeTOLJ;OB,pe3YJIhTaTOB H 06cY)I(LJ;eHH5I, BhIBOLJ;OBH crrHCKa IJ;HTHpOBaHHOH: JIHTepaTyphI. Pa60Ta

H3JIO)I(eHa Ha 240 CTpaHHIJ;ax, BKJIIOQa51 129 pHCYHKOB, 15 Ta6JIHIJ;. CrrHcoK IJ;HTHpyeMoM

JIHTepaTyphI COLJ;ep)I(HT 350 HCTOQHHKOB. Pa60Ta HarrHcaHa rro TpaLJ;HIJ;HOHHOMY rrJIaHY,

H3JIO)KeHHe LJ;OCTaTOQHOQeTKOe H rrOCJIeLJ;OBaTeJIhHoe.

0630p JIHTeparyphI, H3JIO)I(eHHhIM Ha 57 CTpaHHIJ;aX, BKJIIOQaeT aHaJIH3 OTeQeCTBeHHhlX H

HHocTpaHHhlX HCTOQHHKOB. B 0630pe H3JIO)KeHhI KaK epYHLJ;aMeHTaJIhHhle CBeLJ;eHH5I, TaK H

rrp06JIeMhI rrpaKTHQeCKOrO rrpHMeHeHH5I, 3TO LJ;eJIaeTero HHTepecHhIM H HaChlru:eHHhIM. 0630p

JIHTepaTyphI COCTOHT H3 QeThlpex pa3LJ;eJIOB. B rrepBoM LJ;HCCepTaHT rrOLJ;p06HO OrrHCaJI

3KcrrpeccHoHHhle BeKTopHhle CHCTeMhI E.coli, YLJ;eJIHBOCHOBHoe BHHMaHHe TpaHCKpHrrIJ;HOHHhIM

perYJI5ITOpHhIM 3JIeMeHTaM, BO BTOPOM rrOLJ;p06HO paCCKa3aHO 0 TeXHOJIOrHH rH6pHLJ;HhIX 6eJIKOB

H BcrrOMOraTeJIhHhIX rrOCJIeLJ;OBaTeJIhHOCT5IX, KOTophle B HHX HCrrOJIh3YIOTC5I: aepepHHHhle

LJ;OMeHhI, JIHLJ;epHhle rrOCJIeLJ;OBaTeJIhHOCTH, caMThI rrpOTea3. PaccMoTpeHhI HX CBOMCTBa H

TOHKOCTH rrpHMeHeHH5I. Oc060e BHHMaHHe YLJ;eJIeHO HHTeHH-COLJ;ep)Karu:HM CHCTeMaM.

I10LJ;P06HO paccMoTpeHhI MexaHH3MhI 6eJIKOBOrO CrrJIaMCHHra, oc06eHHocTH rrepBlflfHoM

CTPYKTyphI HHTeHHOB H epaKTophI, BJIH5IIOru:He Ha 3epepeKTHBHoCTh rrp0IJ;ecca 6eJIKOBOrO

CrrJIaMCHHra. B TpeTheM pa3LJ;eJIeorrHcaHhI Pa3JIHQHhle IIITaMMhI-rrpOLJ;YIJ;eHThI peKoM6HHaHTHhlX

6eJIKOB, HCrrOJIh3YIOru:HXC5I LJ;JI5IcH!fTe3a 6eJIKOB B epopMe TeJIeIJ; BKJIIOQeHH5I H pacTBopHMOM

epopMe. B QeTBepToM COHCKaTeJIh aHaJIH3HpyeT HHepopMaIJ;HIO, rrpeLJ;CTaBJIeHHYIO B 0630pe H

orrpeLJ;eJI5IeT OCHOBHhle 3aLJ;aqlf HCCJIeLJ;OBaHH5I.B IJ;eJIOM JIHTepaTypHhIM 0630p OXBaThIBaeT

He06xoLJ;HMhIM H LJ;OCTaTOQHhIMLJ;JI5IrrOHHMaHH5I rrp06JIeMhI Kpyr BorrpocoB.

I1epeXQ)KY K xapaKTepHcTHKe c06cTBeHHo pe3YJIhTaTOB COHCKaTeJI5I. ¥Ix H3JIO)KeHHe

HaQHHaeTC5I C orrHCaHH5I MaTepHaJIOB H MeTO)J,OB,HCrrOJIh30BaHHhlX B pa60Te. 3TOT pa3LJ;eJI

LJ;aeTrrpeLJ;CTaBJIeHHe 0 BhICOKOM cOBpeMeHHoM MeTOLJ;HQeCKOMypoBHe pa60ThI. ABTOP ycrrewHo

COQeTaeT pa3Ho06pa3Hhle XHMHQeCKHe, 6HOXHMHQeCKHe, MHKp06HOJIOrHQeCKHe H

MOJIeKYJI5IpHO-6HOJIOrHQeCKHe rrOLJ;XOLJ;hI LJ;JI5I peWeHH5I rrOCTaBJIeHHhIX 3aLJ;aQ. CJIeLJ;yeT

rrOLJ;QepKHYTh, QTO BBeLJ;eHHe Ka)KLJ;OrO HOBoro MeTOLJ;aB pa60TY He 6hIJIO H3JIHWeCTBOM H He

rrpeLJ;CTaBJl5IJIO C060M rrorOHIO 3a pacrrpoCTpaHeHHeM apCeHaJIa cOBpeMeHHhlx MeTOLJ;OB, a



5lBHJIOCb HeH36e)KHbIM JIOfH'IeCKHM CJIe.nCTBHeM peIIIeHH51 KOHKpeTHbIX HayqHblx 3a.na'I.

OC06bIH HHTepeC rrpe.nCTaBJI51eT TeXHOJIOrH'IeCKHH Pa3.neJI, B KOTOPOM OrrHCaHO rrOJIY'IeHHe

TEV -rrpOTea3bI H BCeX .nPYfHX rrerrTH.nOB 06'beKTOB .nHCCepTaUHOHHOH pa60TbI. .D:aHHbIH Pa3.neJI

rrpe.nCTaBJI51eT KOJIOCCaJIbHbIH HHTepeC .nJl5l rrpaKTHKyroIIIHX yqeHbIX H cry.neHTOB rrp0<pHJIbHbIX

6HOTeXHOJIOrH'IeCKHX BY30B. OC06ylO MeTO.nH'IeCKYlO ueHHOCTb rrpe.nCTaBJI51lOT

6HOTeXHOJIOfHH aueTHJIHpOBaHH51 in vivo H CHaJIHpOBaHHe in vitro peKoM6HHaHTHbIX rrerrTH.nOB.

Pe3YJIbTaTbI H o6CY)K.neHHe. COHCKaTeJIeM 6bIJI BbI6paH 6HOTeXHOJIOrH'IeCKHH rrYTb

rrOJIY'IeHH51 rrOJIHrrerrTH.nHbIX rrperrapaToB Me.nHUHHCKOfO Ha3Ha'I~HH51, oCHoBaHHbIH Ha H.nee

MHKpo6HOJIOfH'IeCKOrO 6HocHHTe3a peKoM6HHaHTHofo rH6pH.nHoro 6eJIKa, co.nep)KamerO

ueJIeBOH rrerrTH.n, C rroCJIe.nyromHM crreUH<pH'IeCKHM paCmerrJIeHHeM fH6pH.nHOfO 6eJIKa H

BbI.neJIeHHeM Heo6xo.nHMOfO rrpo.nYKTa. Pa3pa6aTbIBaeMa5l TeXHOJIOrH51CBo.nHJIaCb K 6HocHHTe3Y

fH6pH.nHOfO 6eJIKa H .nBYM BapHaHTaM ero fH.npOJIH3a: crreUH<pH'IeCKoMY paCmerrJIeHHlO rro

caHTY cooTBeTcTBYlOmeH rrpOTeHHa30H HJIH aBTOKaTaJIHTH'IeCKoMY paCmerrJIeHHlO 3a CqeT

HCrrOJIb30BaHH51 HHTeHHOBbIX CTPYKTYp. B C03.naHHbIX 6HOTeXHOJIOfH51X rrOJIY'IeHH51 aKTHBHbIX

<papMaueBTH'IeCKHX cy6cTaHUHH peKoM6HHaHTHblx 6HOJIOfH'IeCKH aKTHBHbIX rrOJIHrrerrTH.noB, B

.naHHoH pa60Te COHCKaTeJIeM 6bIJIH HCrrOJIb30BaJIH o6a BapHaHTa. 3TO rr03BOJIHJIO He TOJIbKO

BbI6paTb OrrTHMaJIbHyro CTpaTefHlO .nJl5lKOHKpeTHoro rrOJIHrrerrTH.na C yqeToM oco6eHHOCTeH efO

rrepBH'IHOH CTPYKTypbI, HO H cpaBHHTb 3<p<peKTHBHOCTbTeXHOJIOfH'IeCKHX BapHaHTOB .nJI51Tex

rrOJIHrrerrTH.nOB, KOTopble 6bIJIH rrOJIyqeHbI 060HMH crroco6aMH.

HeCMOTp51 Ha IIIHpOKoe HCrrOJIb30BaHHe B JIa60paTopHbIX HCCJIe.nOBaHH51X,rrpHMeHeHHe

HHTeHH-orrocpe.nOBaHHbIX CHCTeM B rrpOH3Bo.nCTBeHHOM MaCIIITa6e .nJl5l rrOJIY'IemUI

peKOM6HHaHTHbIX 6eJIKOB HJIH rrOJIHrrerrTH.nOB He 6wJIO orrHcaHO. POMaHY CTaHHCJIaBOBHqy

y.naJIOCb BHe.nPHTb HHTeHHOByro TeXHOJIOfHlO B rrpOH3Bo.nCTBeHHyro rrJIaT<popMY rrOJIY'IeHH51

<papMrrperrapaToB . .D:Jl5l 3TOfO 6bIJIO Heo6xo.nHMO pe3YJIbTaTbI, rrOJIY'IeHHble B JIa60paTopHbIX

YCJIOBH51,MacIIITa6HpoBaTb H orrTHMH3HpOBaTb Bce COrrp51)KeHHble co cTa.nHeH paCmerrJIeHH51

rrpoueCCbI .nJI51KmK.noro KOHKpeTHoro rrpo.nYKTa. B pe3YJIbTaTe 6bIJI pa3pa60TaH P51.nOrrbITHO-

rrpOMbIIIIJIeHHbIX H rrpOMbIIIIJIeHHbIX 6HOTeXHOJIOfHH C rrpHMeHeHHeM 3JIeMeHTOB 6eJIKOBOrO

CrrJIaHCHHfa. B pe3YJIbTaTe COHCKaTeJIeM 6bIJIO C03.naHbI HHTeHH-orrocpe.noBaHHble

6HOTeXHOJIOfHH rrOJIyqeHH51 aKTHBHbIX <papMaueBTH'IeCKHX cy6cTaHUHH peKOM6l1HaHTHblx

rrOJIHrrerrTH.nOB: fJIlOKarOHa, aHaJIOfOB rHpy.nHHa, <ppafMeHTa 3H.nOCTaTHHa, OKCHHTOMo.nYJIHHa,

3rrH.nepMaJIbHOfO <paKTopa pOCTa, MO.nH<pHUHpOBaHHbIX <ppafMeHTa <paKTopa .nH<p<pepeHUHpOBKH

rrHfMeHTHOfO 3rrHTeJIH51, OKCHTOUHHa, aHaJIbfeTH'IeCKHX rrerrTH.nOB - Analgesic peptide 3 H3

MOPCKOH aHeMOHbI Heteractis crispa (APHC-3) H rrypoToKcHHa-1 H3 5l.na rraYKa Alopecosa
marikovsky CPT-1). HaH60JIee 5lpKO BHe.npeHHe rrpOTea3HOH H HHTeHHOBOH TeXHOJIOrHH B

rrpaKTH'IeCKHH 6HOTeXHOJIOfH'IeCKHH rrpouecc rrOKa3aHO Ha rrpHMepax rrOJIyqeHH51

peKoM6HHaHTHoro Tp4 'IeJIOBeKa. /

3TOT Pa3.neJI Ha'IHHaeTC51 C orrTHMH3aUHH H MacIIITa6HpOBaHH51 JIa60paTopHofO MeTo.na

rrOJIyqeHH51 peKoM6HHaHTHoro Tp4 'IeJIOBeKa .no rrHJIOTHOfO rrpoH3Bo.ncTBa. Ha.no OTMeTHTb,

'ITO, KaK 6eJIOK, Tp4 qeJIOBeKa KpaHHe rrp06JIeMHbIH 06'beKT, KaK .nJI51XHMH'IeCKOfO rrerrTH.nHOfO

cHHTe3a, .nJI51 KOToporo OH CJIHIIIKOM .nJIHHHbIH H .nOPOfOH B rrpoH3Bo.ncTBe, TaK H .nJI51

MHKpo6HOJIOrH'IeCKOfO, .nJI5I KOTOPOfO OH CJIHIIIKOM KOPOTKHH H HeycTOH'IHBbIH K rrpOTea3aM

6aKTepHH . .D:JI51efO rrOJIY'IeHH51 COHCKaTeJIb rrepBOHa'IaJIbHO HCrrOJIb3yeT cTaH.napTHble reHHO-

HH)l(eHepHble rro.nxo.nbI, OCHOBaHHble Ha rrOJIY'IeHHH fH6pH.nHOfO rrpo.nYKTa C 6eJIKOM

HOCHTeJIeM C rroCJIe.nyromHM oTpe3aHHeM OT Hero C rrOMOmblO crreUH<pHqeCKOH rrpOTea3bI.

.D:HccepTaHTOM 6bIJIH orrTHMH3HpOBaHbI H MaCIIITa6HpOBaHbI CTa.nHH KYJIbTHBHpOBaHH51

IIITaMMa-rrpo.nyueHTa, pa3pYIIIeHH51 KJIeTO'IHOH 6HOMaCCbI, xpOMaTOfpa<pH'IeCKOH OqHCTKH,



rrpOTeOJlIfTIfqeCKOrO paClI(errJleHIf5I If aIJ,eTIfJlIfpOBaHIf5I ,n:e3aIJ,eTIfJlTIfM03IfHa ~4. BI,1XO,n:Ka)I(,n:OH:

OrrepaIJ,IfIf COCTaBJl5IJl90-95% If TOJlI,KO3¢¢eKTIfBHoCTI, rrp0IJ,e,n:ypI,1 aIJ,IfJlIfpOBaHIf5I COCTaBJl5IJla

87%. 11TorOBI,1H:BI,1XO,n:rrpo,n:YKTa COCTaBIfJl 55% OT Ifcxo,n:Horo. ITocJle MaCllITa6IfpOBaHIf5I If

orrTIfMIf3aIJ,IfIf TeXHOJlOrIfIf rrOJlyqeHIf5I peKoM6IfHaHTHoro T~4 qeJlOBeKa, cYMMapHI,1H: BI,1XO,n:

IJ,eJleBOrO rrpo,n:YKTa YBeJlIfqIfJlC5IC 20 ,n:o 80 Mr C 1 Jl KYJlI,TYPaJII,HOH:)KIf,n:KOCTIf.
CJle,n:YlOlI(IfM HarrpaBJleHIfeM ,n:e5ITeJlI,HOCTIfPOMaHa CTaHIfCJlaBOBIfqa CTaJIO rrOJlyqeHIfe

aHaJIOrOB T~4 C rrpOJlOHrIfpOBaHHI,1M BpeMeHeM )KIf3HIf. 113 JlIfTepaTypHI,1X IfCTOqHIfKOB

If3BeCTHO, qTO 6IfOJlOrIfqeCKOH: aKTIfBHOCTI,lO.06Jla,n:aeT He TOJlI,K9 aIJ,e]'IfJlIfpOBaHHa5I ¢opMa

rrerrTIf,n:a, HO If HeaIJ,eTIfJlIfpOBaHHa5I ¢opMa peKOM6IfHaHTHoro T~4 qeJlOBeKa. AIJ,eTIfJlI,Ha5I

rpyrrrra, rrpIfcoe,n:IfH5IeMa5I B pe3YJlI,TaTe rrOCTTpaHCJl5IIJ,IfOHHOH:Mo,n:If¢IfKaIJ,IfIf K rrepBOH:

aMIfHOKIfCJlOTe T~4 - cepIfHY, HIfKaK He CB5I3aHa C 6IfOJlOrIfqeCKOH: aKTIfBHOCTI,lO rrerrTIf,n:a If

Heo6xo,n:IfMa TOJlI,KO ,n:Jl5IYBeJlIfqeHIf5I rrpo,n:OJl)KIfTeJlI,HOCTIfero )KIf3HIf B TOKe KpOBIf. 3aMeHa

3TOH:rpyrrrrI,1 Ha ,n:PyrIfe cTa6IfJlIf3IfPYIOlI(Ife rpyrrrrI,1 5IBJl5IeTC5IHaIf60Jlee JlOrIfqHI,1M rro,n:xo,n:OMK

pa3pa60TKe CeJleKTIfBHoro crroco6a rrOJlyqeHIf5I aHaJIOrOB T~4 C rrpOJlOHrIfpOBaHHI,1M BpeMeHeM

)I(If3HIf. COIfCKaTeJleM 6I,IJlIf orrTIfMIf3IfpOBaHI,1 If MaCIIITa6IfpOBaHI,1 CTa,n:IfIf CIfaJIIfpOBaHIf5I

,n:e3aIJ,eTIfJlTIfM03IfHa ~4. BI,1XO,n: ,n:aHHOH: rrp0IJ,e,n:ypI,1 Mo,n:If¢IfKaIJ,IfIf COCTaBJl5IJl 55% OT

Ifcxo,n:Horo. CTpYKTypa rrOJlyqeHHI,1X aHaJIOrOB 6I,IJla rro,n:TBep)I(,n:eHa rrerrTIf,n:HI,1M

KapTIfpoBaHIfeM. CTa6IfJlI,HOCTI, rrOJlyqeHHI,1x T~4 6I,IJla orrpe,n:eJleHa B CI,IBopoTKe KpOBIf

KpOJlIfKa. l1cCJle,n:oBaHIfe KIfHeTIfKIf ,n:erpa,n:aIJ,IfIfT~4 If ero rrpOIf3Bo,n:HI,IXrrOKa3aJIO, qTO BpeM5I,

3a KOTopoe co,n:ep)KaHIfe rrerrTIf,n:a YMeHI,IIIIfJlOCI, B,n:Boe ,n:Jl5IT~4 COOTBeTcTByeT 2 q., a ,n:Jl5I
MOHOCIfaJIIfpOBaHHoro T~4 cooTBeTcTByeT 6 q.

Ka3aJIOCI, 6I,1, POMaHY CTaHIfCJlaBOBIfqy y,n:aJIOCI,y,n:aqHO rrpeo,n:OJleTI, «,UOJlIfHY cMepTIf»,

O)1m,n:alOlI(YIO KmK,n:ylO HayqHYIO pa3pa6oTKY, If c,n:eJlaTI, BrrOJlHe KaqeCTBeHHI,1e

6IfOTeXHOJlOrIfqeCKIfe rrpo,n:YKTI,I.Ho ,n:IfccepTaHT Ha 3TOMHe OCTaHOBIfJlC5I.

Arro¢e030M ,n:aHHOH: ,n:IfccepTaIJ,IfIf 5IBJl5IeTC5I pa3pa60TKa IfHTeIfH-orrocpe,n:OBaHHoro

MeTo,n:a ,n:Jl5IrrpOIf3Bo,n:CTBa peKOM6IfHaHTHoro T~4 If3 aIJ,eTIfJlIfpOBaHHoro in vivo m6pIf,n:Horo

6eJlKa. XIfMIfqeCKIfH: crroco6 Mo,n:If¢IfKaIJ,IfIf N-KOHIJ,eBOrO cepIfHa T~4 aHm,n:pIf,n:oM yKCYCHOH:

KIfCJlOTI,1He 5IBJl5IeTC5Ie,n:IfHCTBeHHI,1Mcrroco6oM CeJleKTIfBHoro aIJ,eTIfJlIfpOBaHIf5I rrerrTIf,n:a. Bce

MI,1 3HaeM, KaKOH: 60JlI,IIIOH: rrp06JleMOH: 5IBJl5IeTC5I pa60Ta C 3TIfM coe,n:IfHeHIfeM.

AJlI,TepHaTIfBHI,IM rro,n:xo,n:oM 5IBJl5IeTC5I¢epMeHTaTIfBHI,1H: MeTo,n: aIJ,eTIfJlIfpOBaHIf5I, B KOTOPOM

POJlI, aIJ,eTIfJlIfpYIOlI(IfX ¢epMeHTOB IfrpalOT ¢epMeHTI,1 If3 KJlaCCa N-aIJ,eTIfJlTpaHC¢epa3,

IfCrrOJlI,3YlOlI(Ife B KaqeCTBe cy6cTpaTa Ko¢epMeHT - aIJ,eTIfJlK03H3IfM A, HO BI,1COKa5ICTOIfMOCTI,

Ko¢epMeHTa ,n:eJlaeT rrpOMI,1IIIJleHHOe rrOJlyqeHIfe T~4 MeTo,n:OM ¢epMeHTaTIfBHoro

aIJ,eTIfJlIfpOBaHIf5I in vitro HepeHTa6eJlI,HI,1M. HaIf60Jlee rrepcrreKTIfBHI,1M C TOqKIf 3peHIf5I

rrpoIf3Bo,n:cTBa rrpe,n:CTaBJl5IeTC5IaIJ,eTIfJlIfpOBaHIfe rrerrTIf,n:a in vivo, rrpIf KOTOPOM Mor 6I,1

IfCIIOJlI,30BaTI,C5IaIJ,eTIfJlK03H3IfM A CaMOH:KJleTKIf.

,UJl5I Toro qTo6I,1 C03,n:aTI, 3KcrrpeccIfoHHYIO cIfcTeMY, o6eCrreqIfBalOlI(YlO CIfHTe3

rIf6pIf,n:Horo 6eJlKa rrapaJIJleJlI,HO C N-aIJ,eTIfJlTpaHC¢epa30H:, 6I,IJlIf KJlOHIfpOBaHI,1

rrOCJle,n:OBaTeJlI,HOCTIfKO,n:IfpYIOlI(Ife m6pIf,n:HI,1H: 6eJlOK Tb4GyrA If N-aIJ,eTIfJlTpaHC¢epa3Y B

rrOJlIfIJ,IfCTPOHHYlOKOHCTPYKIJ,IflO.TaK)Ke B BeKTOp KJlOHIfPOBaJIIfOJlIfroHYKJleOTIf,n:HI,rn ,n:yrrJleKC,

co,n:ep)I(alI(IfH: If3MeHeHHYIO rrOCJle,n:OBaTeJlI,HOCTI, lllaH:Ha-,[(aJII,rapHO Heo6xo,n:IfMYIO ,n:Jl5I

oCJla6JleHIf5I 3KcrrpeccIfIf BToporo reHa B rrOJlIfIJ,IfCTPOHHOH:KOHCTPYKIJ,IfIf. B KaqeCTBe

aIJ,eTIfJlIfpYIOlI(IfX ¢epMeHToB BI,16paJIIf aJIaHIfHoBYlO If cepIfHoBYIO N -aIJ,eTIfJlTpaHC¢epa3I,1

Escherichia coli.
CKOHCTpYIfpoBaHHI,1e peKoM6IfHaHTHI,1e rrJla3MIf,n:I,1 pER- Tb4GyrA-AcAla If pER-

Tb4GyrA-AcSer 6I,IJlIf IfCrrOJlI,30BaHI,1 ,n:Jl5ITpaHC¢OpMaIJ,IfIf If 3KcrrpeccIfIf B IIITaMMax E.coli.



3JIeKTpO<popeUrqeCKHH aHaJIH3 rrOKa3aJI, qTO rrpH HH):{YKU;HH B lllTaMMaX-rrpO):{yu;eHTax

06Pa30BhIBaJIC5I m6pH):{HhIH 6eJIOK Tb4GyrA B paCTBOpHMOH <pOpMe, H rrapaJIJIeJIhHO C

rH6pH):{HhIM 6eJIKOM CHHTe3HpOBaJIaCh CepHHOBa5I HJIH aJIaHHHOBa5I au;eTHJITpaHC<pepa3bI.

CrrOHTaHHOe paCI.[(errJIeHHe rH6pH):{HOrO 6eJIKa in vivo OTCYTCTBOBaJIO.

ObIJI oTo6paH lllTaMM, B KOTOPOM HaH60JIee 3<p<peKTHBHo rrpoHcxo):{HJIO au;eTHJIHpOBaHHe

u;eJIeBOrO rrerrTH):{a. OOJIbllIOH y):{aqeH ):(aHHoH pa3pa60TKH 5IBJI5IeTC5I rrOJIHOe Y):{aJIeHHe

<popMHJIMeTHOHHHa C N-KoHu;a u;eJIeBOrO rrerrTH):{a B IlITaMMaX-rrpo):{yu:eHTax B rrpou;ecce

rroCTTpaHCJI5IU;HOHHOH MO):{H<pHKaU;HH, He3aBHCHMO OT YCJIOBJ'iH KYJIbTHBHpOBaHH5I. B

pe3YJIbTaTe MHoro<paKTopHoro 3KcrrepHMeHTa 6bIJIH BbI6paHbI YCJIOBH5I, rrpH KOTOPbIX BbIXO):{

Tp4 ):{OCTHraJI 74% OT HCXO):{Horo KOJIHqeCTBa rrpe):{llIeCTBeHHHKa . .D:aJIee 6bIJIO rrpOBe):{eHO

HCCJIe):{OBaHHe KHHeTHKH au;eTHJIHpOBaHH5I rrerrTH):{a B IlITaMMe-rrpo):{yu;eHTe Tb4GyrA-AcSer.

Qepe3 20 qaCOB rrOCJIe HH):{YKU;HH ):{OJI5I au;eTHJIHpOBaHHoro rrpe):{llIeCTBeHHHKa

peKoM6HHaHTHoro Tp4 qeJIOBeKa BbIpOCJIa ):{O 93% OT HCXO):{Horo KOJIHqeCTBa

):{e3au;eTHJITHM03HHa 6eTa 4 H ):(aJIee He YBeJIHqHBaJIaCb.

OqHCTKa H aBTOKaTaJIHTHqeCKOe paCI.[(errJIeHHe rH6pH):{Horo 6eJIKa 6bIJIH rrpOBe):{eHbI Ha

XHTHHOBOM cop6eHTe. B HTore BhIXO):{ peKOM6HHaHTHoro Tp4 qeJIOBeKa COCTaBHJI 93% OT

HCXO):{Horo KOJIHqeCTBa Heau;eTHJIHpOBaHHoro rrerrTH):{a. l1cxo):{5I H3 KOJIHqeCTBa pa3pYllIeHHoH

6HoMaccbI H rrOJIyqeHHOrO JIHO<pHJIH30BaHHoro rrp0):{YKTa 6bIJI paCCqHTaH BbIXO):{ u;eJIeBOrO

rrp0):{YKTa, KOTOPbIH COCTaBHJI 20 Mr peKoM6HHaHTHoro Tp4 qeJIOBeKa C 1 JI KYJIbTypbI, qTO

corrOCTaBHMO C BhIXO):{OM Tp4, rrOJIyqeHHoMY rro JIa60paTopHoH MeTO):{HKe. Pa3pa60TaHHa5I

TeXHOJIOrH5I He06bIqaHHO H35II.[(Ha H peaJIH3yeT CKa30qHYIO PYCCKYIO MeqTY HaH60JIee eMKO

BbIpa)J(eHHYIO B CKa3Ke «ITo I.[(yqheMY BeJIeHHIO, rro MoeMY XOTeHHIO». B HeH BCe rrpoHcxo):{HT

caMO: Y):{aJI5IeTC5I <P0pMHJI-MeTHOHHH, au;eTHJIHpyeTC5I u;eJIeBOH rrpo):{YKT, KOTOPbIH caM

OTI.[(errJI5IeTC5I rrpH ):{06aBJIeHHH THOJIhHOrO peareHTa. Ho 3Ta rrpOCTOTa H crrOHTaHHOCTb

rrpou;ecca OCHOBaHO He Ha BOJIllIe6HOM CJIOBe, a Ha rJIy60KHX <PYH):{aMeHTaJIbHhIX 3HaHH5IX H

xopOllieM TeXHHqeCKOM HCrrOJIHemiH.

O@JIa HCCJIe):{OBaHa 6HOJIOrHqeCKa5I aKTHBHOCTb peKOM6HHaHTHoro Tp4 qeJIOBeKa B

crrOHTaHHOH MbIIlIHHOH Mo):{eJIH XpOHHqeCKOrO ):{epMaTHTa, KOTOpa5I rrOKa3aJIa, qTO MeCTHa5I

06pa60TKa KO)J(H crrHHbI MbIllieH peKOM6HHaHTHbIM Tp4 qeJIOBeKa He TOJIbKO crroc06CTBOBaJIa

):{OCTOBepHOMY OCJIa6JIeHHlO CHMrrTOMOB XpOHHqeCKOrO ):{epMaTHTa, HO H rrpHBO):{HJIa K

):{OJIrOCpOqHOMY coxpaHeHHIO TeparreBTHqeCKOrO 3<p<peKTa.

COHCKaTeJIeM TaK)Ke 6bIJIH pa3pa60TaHbI TeXHOJIOrHH rrOJIyqeHHe rOTOBhIX

JIeKapCTBeHHbIX <P0PM H MeTO):{bI TeXHOJIOrHqeCKOrO KOHTPOJI5IH aHaJIH3a KOHeqHOrO rrpo):{YKTa

):{JI5IBcex pa3pa6aTbIBaeMhIX 061>eKTOB.

Pa60Ta HarrHcaHa XOPOIlIHM PYCCKHM 5I3hIKOM, MaTepHaJI H3JImKeH rrpOCTO H ):{ocTyrrHO.

B o<popMJIeHHH ):{HccepTaU;HH eCTh, HeKOTopbIe He):{OCTaTKH. B qaCTHOCTH, HMeIOTC5I OT):{eJIhHbIe

MeJIKHe op<porpa<pHqeCKHe H rrYHKTyaU;HoHHbIe 0llIH6KH H HeKOTopbIe JIOrHqeCKHe C60HKH

H3JIO)J(eHH5IMaTepHaJIa. TaK B JIHTepaTypHOM 0630pe B pa3):{eJIe 2.2.6. orrHCbIBaIOTC5I CHCTeMhI

OqHCTKH peKoM6HHaHTHbIX 6eJIKOB Ha OCHOBe HHTeHHOB, B 2.2.7. HHTeHH-orrocpe):{oBaHHoe

JIHrHpOBaHHe 6eJIKOB, a B 2.2.8. Mo):{epHH3HpoBaHHbIe CHCTeMhI HHTeHH-orrocpe):{OBaHHoro

BbI):{eJIeHH5I 6eJIKOB Ha OCHOBe rrOJIHrH):{pOKCH6YTHpaTHbIX rpaHYJI H 3JIaCTHH-rro):{06HhIX

rrerrTH):{OB, XOT5I JIOrHqHee Bce MeTO):{HKH BbI):{eJIeHH5I6bIJIO 6bI CBeCTH B O):{HYmaBY. Bce 3TO He

CHJ1)KaeTo6I.[(ero 6JIarOrrpH5ITHOrO BrreqaTJIeHH5I OT pa60TbI.

OTMeqeHHbIe 3aMeqaHH5I He H3MeH5IlOT 06I.[(eH rrOJIO)KHTeJIbHOH ou;eHKH ):{HccepTaU;HH.

B u;eJIOM, 3KcrrepHMeHTaJIbHbIH MaTepHaJI, rrOJIyqeHHbIH B HaCT05II.[(eH pa60Te, H c):{eJIaHHble Ha

ero OCHOBe BbIBO):{hI BeChMa HHTepeCHhI. PellieHa HayqHa5I 3a):{aqa, KOTOpa5I 5IBJI5IeTC5I3aMeTHbIM



IlIarOM Bnepe,n: Ha nyu'! K C03,n:aHHlO 6aKTepmUIbHbIX npo,n:yu,eHTOB KOPOTKHX

MO,n:H¢HIJ,HpOBaHHbIX nenTH,n:OB H HMeeT npaKTWleCKoe 3Ha'IeHHe ,n:lliI Me,n:HIJ,HHbI H

BeTepHHapHH. Ka'IeCTBO nOJIyqeHHoro MaTepHaJIa H Ba)l(HOCTb OCHOBHbIX BbIBO,n:OB3aCJIY)I(HBaeT

caMOH BbICOKOH OIJ,eHKH. .IJ:ocToBepHOCTb nOJIY'IeHHbIX pe3YJIbTaTOB COMHeHHH He BbI3bIBaeT.

ABTope¢epaT ,n:HccepTaIJ,HH P.C. ECHnOBa y,n:OBJIeTBOpSIeTTpe60BaHHSIM BAK POCCHH H

B nOJIHOH Mepe OTpa)l{aeT ee HaH60JIee CYilIeCTBeHHble nOJIQ)KeHHSI H BbIBO,n:bI. KJIlO'IeBble

pe3YJIbTaTbI pa60TbI P.e. ECHnOBa a,n:eKBaTHO OTpa)l(eHbI B ony6JIHKOBaHHbIX ne'IaTHbIX

pa60Tax. Anpo6aIJ,HSI pa60TbI npOBe,n:eHa Ha BbICOKOM ypOBHe, pe3YJIbTaTbI 06CY)I(,n:aJIHCb Ha

MHOrO'IHCJIeHHbIX BcepOCCHHCKHX H Me)K.n:yHapo,n:HbIX KOH¢epeHIJ,HSIX, KOHrpeccax H

CHMn03HYMax . .IJ:HcCepTaIJ,HSIOTBe'IaeT nacnopTY CneIJ,HaJIbHOCTH 03.01.06 - 6HOTeXHOJIOrHSI (B

TOM 'IHCJIe 6HOHaHOTeXHOJIOrHH) no nYHKTY n.n. 5,8.
Ha OCHOBaHHH BbIIlIeH3JIO)KeHHOro C'IHTalO, 'ITO ,n:HccepTaIJ,HOHHOe HCCJIe,n:OBaHHeP.C.

ECHnOBa Ha TeMY: «MeTo,n:OJIOrHSI 6HOTeXHOJIOrH'IeCKOrO nOJIyqeHHSI peKOM6HHaHTHbIX nenTH,n:OB

Me,n:HIJ,HHCKOro Ha3Ha'IeHHSI» BbITIOJIHeHO Ha BbICOKOM ypOBHe H nOJIHOCTblO COOTBeTcTByeT no

aKTYaJIbHOCTH, HaY'IHOH HOBH3He, 06'beMY H npaKTH'IeCKOH 3Ha'IHMOCTH rrOJIY'IeHHbIX

pe3YJIbTaTOB Tpe6oBaHHSIM, YCTaHOBJIeHHbIM nYHKTaMH 9-14 «I10JIO)l{eHHSI 0 npHcY)K,n:eHHH

Y'IeHbIX CTeneHeH» (Y'Ipe)K,n:eHHoro I1ocTaHOBJIeHHeM I1paBHTeJIbCTBa P<D 24 ceHTSI6pSI 2013 r.

NQ842 C H3MeHeHHSIMH I1oCTaHOBJIeHHSI I1paBHTeJIbCTBa P<D OT 21.04.2016 NQ335; 02.082016
NQ748;OT 29.05.2017 NQ650), npe,n:'bSIBlliIeMbIM K ,n:HccepTaIJ,HSIM Ha COHCKaHHe Y'IeHOH CTeneHH

,n:OKTopa HaYK, aero aBTOp 3aCJIY)I(HBaeT rrpHCY)K,n:eHHSI yqeHoH CTerreHH ,n:OKTopa XHMH'IeCKHX

HaYK no CrreIJ,HaJIbHOCTH 03.01.06 - 6HOTeXHOJIOrHSI (B TOM 'IHCJIe 6HOHaHOTeXHOJIOrHH).

O¢HIJ,HaJIbHbIH onnOHeHT

flYHHH BJIa,n:HMHp rJIe60BH'I ~

3aBe,n:YlOilIHH JIa60paTopHH 6HOJIOrH'IeCKH

aKTHBHbIX HaHOCTpYKTYP,

,n:OKTOP6HOJIOrH'IeCKHX HaYK,

¢e,n:epaJIbHOe rocy,n:apCTBeHHOe 61O,n:)KeTHOe Y'Ipe)l{,n:eHHe «HaIJ,HOHaJIbHbrH

HCCJIe,n:OBaTeJIbCKHH IJ,eHTp 3nH,n:eMHOJIOrHH H MHKpo6HOJIOrHH HMeHH nO'IeTHOrO

aKa,n:eMHKa H.<D. raMaJIem) MHHHCTepCTBa 3,n:paBooxpaHeHHSI POCCHHCKOH <De,n:epaIJ,HH

I10,n:nHCb B.f.flYHHHa 3aBepSIlO

Y'IeHbIH ceKpeTapb <DrEY "HI1U3M HM.H.<D.faM

OBa fl.K.


