MHUHUCTEPCTBO OBPA3OBAHUSA PECIIYBJIMKU BEJIAPYCbH
Yupexnenune 00pa3oBaHus
«MeXIYHAPOAHBbIN rOCyIaPCTBEHHBIN IKOJIOTHYECKUI HHCTUTYT
umenn A. JI. Caxaposa»
besopycckoro rocyiapcTBeHHOI0 YHMBEPCUTETA
®AKYJIBTET DKOJOI MYECKON MEJIUILIMHBI
KA®EJIPA DKOJIOI'MYECKOM XMW U BUIOXUMUU
CO3JAHUE PEKOMBHUHAHTHOI'O LITAMMA ESCHERICHIA COLI -

NPOAYHUEHTA BPA33ENHA

Jlemesa
JleHuc AnekcanIpoBUY

JumyiomHas padora V kypca

CnenuanbaocTb 1-80 02 01 Mennko-010JIOTHYECKOE €0

II. A. JIeme3a

«JlomyCTUTB K 3a1uTe» Hayunb1i1 pyKOBOAUTEIND
3aB. kadeapoil IK0JIOTHYECKOr XUMUM U 1.0.H., ipodeccop, U.-Kopp.
OMoXUMUU
K.X.H., JIOLICHT, Mpodeccop
C. H. lllaxa6 A. U. 3uHueHko

« » 2019r.

MMWHCK 2019



CO3[JAHUE PEKOMBHUHAHTHOI'O LLITAMMA ESCHERICHIA COLI —
IIPO/IVIIEHTA BPA33ENHA

Pegpepam
Junnomuast pabora: 41 ctpanuna, 12 pucyHkos, 6 Tabiuil, 35 HCTOYHUKOB

BPA33EHNH, CJIIAJIKMH BEJIOK, ESCHERICHIA COLl,
PEKOMBHHAHTHBII LITAMM

O60bexkTamMu  uccaenoBanus  saBisiorcs:  Escherichia  coli, a  taxke
KoJuteKnuoHHbI mTamm E. coli BL21(DE3), ucnoab3yrommuics Iiss CO3IaHus
HITAMMOB-TIPOAYLIEHTOB PEKOMOMHAHTHBIX OEJIKOB.

Llens paboThl — co3gaHue IITaMMa-NpoAylLeHTa Opa33eMHa W OIUCaHue
OCHOBHBIX (PU3UKO-XUMHUYECKUX CBOMCTB MOJYICHHOTO PEKOMOMHAHTHOTO OelKa.

I'en (gbra, xomupyrommii Opaszewn, ObuT ToNydeH werogoM I[P ¢
WCITOJIb30BAaHUEM B KA4eCTBE MATPHUIIBI IUIA3MHUAY, COACPKAINIYI0 HMCKYCCTBEHHO
CUHTE3UPOBAHHBIM TeH Opa33ewHa, W BCTpoeH B Bektop PET42a(+). Co3manHOM
KOHCTpYKIIHEH ObUH TpaHcHOpMUpOBaHbl KOMIeTeHTHBIC KieTkH E. coli BL21 (DE3).

B pesynbTaTe BhINOIHEHUS! paOOTHl OBLI MOJYyYEH HOBBIM M€HHO-MH)XCHEPHBIN
mramm E. coli pET42-Qbra, nponyuent 6pa33enna. Takxe ObUT HapabOTaH U BBIICICH
1eJIeBOM OENOK ¢ YuCTOTOM mpoaykTa 98%.

Takum 006pa3om, pe3yabTaThl HCCIICTOBAHUS MOTYT JI€Yb B OCHOBY TEXHOJIOTHH
MOJTYYCHUS HATypaIbHBIX TOICIACTUTEICH.

B mpomecce paboThl MPUMEHSUIMCH CIICAYIONINE METOAMKHU: BBIICICHUE
redHomHoi JIHK, monmumepasnas nenHast peakiusi, snekpodopes [JHK B arapoznom
reie, MPOJOJDKUTENbHAS TEePEKPHIBAIONIAACS TOJMMEpa3Has IIerHasi peakius,
tpanchopmarms kietok E. coli, CKpuHUHT TpaHC(HOPMHPOBAHHBIX KJICTOK,
KyJIbTUBUPOBAHUE MHKPOOPTAaHU3MOB B IKHUIKUX U TBEPABIX (arapo3HbIX)
MUTATEIBHBIX Cpefax, BBIICIACHUE W OYHCTKAa Oenka, IeHATypHUPYIONIUH Telb-
snexTpodopes Oenkos, apdunuas xpomarorpadus Ha cmone NiZ*-NTA,



CTBAPOHHE POKAMBIHAHTHAI'A LIITAMA ESCHERICHIA COLI —
IIPA/IVI]IEHTA BPA3EIHA

Prpepam
Heimmomnas padota: 41 craponka, 12 mamonkay, 6 Tabii, 35 KpbIHiI

BPA3EIH, CAJIOJKI BAJIOK, ESCHERICHIA COLI, PO KAMBIHAHTHBI
HITAM

Aol'extami nacienaBanHs 3'syssromna: E. coli, a Takcama KaJneKIbIMHBI ITaM
E. coli: BL21 (DE3), sxi BbIKapblCTOYBaeIla I CTBAPIHHS MITaMay-IpaayldHTay
pPIKaMOIHAHTHBIX OSJIKOY.

Mbta paboThl — CTBapIHHE MITaMa-TIpaylPHTa Opa3eiHa 1 anicaHHe aCHOYHBIX
(131Ka-XIMIYHBIX yJIACLIBACITY aTpbIMaHara pskamMOIHAHTHAra OsUIKy.

I'en gbra, sixi kagye Opas3enH, Oy arppiManbl MeTaaM [P 3 BeikapbicTaHHEM
y [Kacll MaTpbILbl IUIA3MiAy, SKas 3MslIYae IITy4yHa CIHTI3aBaHbl T'eH Opa3eiHa, 1
VoynaBansl ¥ BekTap pET42a (+). CTBopaHail kKaHCTPYKIbIsH ObUTI TpaHchapMaBaHbI
KaMIeT3HTHBIA KiieTki E. coli BL21 (DE3).

VY BBIHIKY BBIKAHAHHS Ipaibl ObIY aTpbIMaHbI HOBBI T€HHA-1HKBIHEPHBI IITAM
E. coli pET42-Qbra, npagyipat 6paszeina. Takcama Obly HampaliaBaHbl 1 BbLTyYaHbI
naTpI0HBI HaM OsJIOK 3 YBICIIHEN mpaaykTy 98%.

TakiM yblHaM, BBIHIKI JacjieJaBaHHS MOTYIb JIErYbl Y aCHOBY TAXHAJIOT1
aTpbIMaHHS HaTypaJIbHBIX MMaCATO0ABAIbHIKAY.

VY mpanpce paboThl YKbIBAIICS HACTYIHBISI METOBIKI: BBUTYYIHHE T'€HOMHAM
JIHK, manmimepasnasi jaHiryroBas poakipbisa, snekpadaps3 JHK y araposnsim remi,
mparsrias nepakpbiBaloyasi MoJiiMepa3Hasi JIAHIYTOBasl plaKIbisi, TpaHc(apmallbis
kiaerak E. coli, ckpeiHiHr TpaHcdapmaBanbix kiaetak E. COli, kyabThiBaBaHHE
MIKpaapradiaMay y BaAkix 1 NBEPABIX (arapo3HbIX) MaXKBIYHBIX aCAPOAJIBIX,
BBUTYYDHHE 1 aUbICTKA OSUIKY, IPHATYPBIPYIOUbI reb-3yieKTpadapa3 0skoy, apdinnas
xpamararpadis Ha cmane NiZ*-NTA.



THE CREATURE OF RECOMBINANT STRAIN OF ESCHERICHIA COLI
— PRODUCER BRAZZEIN

Abstract
Term paper: 41 pages, 12 figures, 6 tables, 35 references

BRAZZEIN, SWEET-TASTING PROTEIN, ESCHERICHIA COLlI,
RECOMBINANT STRAIN

The objects of the study are bacterial cells of the strain E. coli BL21 (DE3),
which are used to create recombinant protein producer strains.

The purpose of the work is to create a producer strain of brazzein and
description of the main physicochemical properties of the resulting recombinant
protein.

The gbra gene which codes brazzein was obtained by method PCR using a
plasmid containing an artificially synthesized brazzein gene as a template and
inserted into the pET42a(+) vector. Competent cells of E. coli BL21 (DE3) were
transformed by the created construction.

As a result of the work, a new genetically engineered strain E. coli pET42-
Qbra, producing brazzein, was obtained. The target protein with a product purity of
98% was also developed and isolated.

So, the results of the study can form the basis of the technology for the
production of natural sweeteners.

In the course of the study the following methods were used: isolation of
genomic DNA, polymerase chain reaction, DNA electrophoresis in agarose gel,
prolonged overlapping polymerase chain reaction, transformation of E. coli cells,
screening of transformed E. coli cells, cultivation of microorganisms in liquid and
solid (agar) substratums, isolation and purification of protein denaturing gel
electrophoresis of proteins, thin-layer chromatography on the of resin NiZ*-NTA.



