O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeEP: 0414U000605
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpauii: 18-03-2014

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Top6aTiok OkcaHa bopuciBHa

2. Gorbatiuk Oksana Borysivna

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIndp HaykoBOi creniagbHOCTI: 03.00.20
Ha3zBa HayKoBOIi cIeniaJIbHOCTI: BiotexHonoris

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axucTy: 25-02-2014

CreniaJbHICTh 32 OCBITOIO: 8.070403

Micue po60oTH 34,00yBayYa: [HCTUTYT MOJIEKYJIAPHOI 6i010Tii i reHeTrKM

Kopg 3a €IPIIOY: 05417101

Micuesnaxo,szeHHa: 03680, Kuis, Bys1. 3a60n0THOTO, 150

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi CleliaJai30BaHOI BYEHOI pasu). [126.237.01
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0COOH: [HCTUTYT MOJIEKYIAPHOI 6i0JI0Til i reHeTnKu
Kopg 3a €IPIIOY: 05417101

Micue3Haxoa KeHHs: 03680, Kuis, Bys1. 3a60510THOTO, 150

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akaziemist HayK YKpainu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHX PYOPHK: 34.27.15

Tema gucepranii:
1. OnTumiszauis MeToziB OTPUMaHHS (PYHKLIOHAJIbHMX aKTMBHUX peKOMOiHaHTHUX 6iskiB B Escherichia coli

2. Method optimization for obtaining of functionally active recombinant proteins in Escherichia coli

Pedepar:

1. Inceprarifiny po60Ty IPUCBSYE€HO PO3POOIIi Ta ONTUMI3allii MeTOIiB OTpUMaHHS (PYHKIIOHAJIPHO aKTUBHUX
pekomM6iHaHTHUX 6inKiB B E. coli. Ik 06’exTu a1 gocnimkeHHs oopaHo: MPT-63, MPT-83, MPT-63-83 - 6inky,
BMKOPHMCTAHHSI SIKMX € TIEPCIIEKTUBHUM [J1s1 IiarHOCTUKU TyOepKyJbo3y; SPAA(tr) - po3po6ku cyboaMHUYHOI
BaKUWHU NPOTH Gemnxu cBuHelr; scFv—CBD - 6iosirany a5 xpomarorpadiuHOro OYnIeHHs IiIbOBUX aHTUT€HiB;
SPA-CBD, SPA-CBD2, SPA-Cys - 6iosirannu 17s xpomatorpadiusoro ouunieHnHs IgG; SPA-BAPmut - reHHO-
iH)KEHEHPHMI iMyHOKOH'I0TaT 7j1s1 iMyHOXIMiYHMX T€CTiB. I3 3aCTOCYyBaHHSAM MOJIM(PIKOBAHOTO METOMY ayTOIHIYKILii
8 i3 9 mocnimKyBaHUX OiJIKiB OTPUMAHO y IIPENApaTUBHUX KiJIbKOCTAX cUHTEe30M B E. coli. Ins MPT-83, MPT-63,
MPT-63-83, SPAA(tr), ScFv-CBD, siKi HakONU4YyBaJuCh Y BUIJIAI 6aKTepiabHUX Tijlelb BKJIIOYEHHS, pO3po0JieHi
eeKTUBHI cxeMu peHaTypallii in vitro Ta niaTBepaxeHa ix pyHkuioHanbHa akTUBHICTb. SPA-CBD, SPA-CBD2, SPA-
Cys, SPA-BAPmut orpumano B E. coli B po3unnHiil popmi. SPA-CBD, SPA-CBD2, SPA-Cys iMmM06i1i30BaHO Ha
xpomarorpaiyHux Hocisix. OTpuMaHi Ha ix OCHOBI adiHHI COPOEHTU BUKOPUCTAHO 3 METOI0 BUAieHHs ¢ppakuii [gG
3 CUPOBAaTOK KpOBi Ta acuuTHOi pinunu. Yucrota IgG ctaHoBuia >95 %. SPA-BAPmut 3acTOCOBaHO SIK



yHiBepCaJbHUI BTOPUHHUI IMyHOPEATeHT, 110 N03BOJISIE BUABIATA MeHIIe HiX 0,2 HI aHTUTEHY.

2. The current level of genetic engineering technology provides the obtaining of necessary amounts of target
proteins for research, drug discovery and diagnostics via expression in heterologous systems. Due to its well-
characterized genetics, rapid growth and production, E. coli is a preferred choice among other expression systems
for production of non-glycosylated proteins. Nearly 30% of currently approved recombinant therapeutic proteins
and most immunodiagnostic tools are produced in E. coli. As objects for our investigations were chosen proteins,
the use of which is promising for the diagnosis of tuberculosis (MPT-63, MPT-83, MPT-63-83 fusion protein);
development of subunit vaccines against swine erysipelas (SPAA(tr); bioligand for chromatographic purification of
target antigens (scFv-CBD); bioligands for chromatographic purification of IgG (SPA-CBD, SPA-CBD2, SPA-Cys);
genetically engineered immunoconjugate for immunodetection (SPA-BAPmut). To enhance the protein expression
was used a modified method of auto-induction in high density shaking cultures. As the result, 8 of 9 investigated
proteins were obtained in preparative amounts via expression in E. coli. The MPT-63, MPT-83, MPT-63-83,
SPAA(tr), ScFv-CBD were accumulated in the form of bacterial inclusion bodies. The matrix-assistant refolding
method was used for obtaining of soluble and purified MPT-63, MPT-83, MPT-63-83 fusion protein, SPAA(tr).
Solubilized proteins under denaturing conditions were loaded into a metal affinity column and refolded by
decreasing urea gradient using an automated FPLC chromatography system. The purity of recombinant proteins
after refolding was more than 90 %. We have shown that polyclonal antibodies induced by recombinant analogs of
MPT63 and MPT83, as well as by their fusion, were able to detect the appropriate natural antigens in Western blot
analysis. Antigenic specificity of the recombinant SPAA(tr) protein was confirmed by immunoblotting with
polyclonal antibodies against Er.rhusiopathiae museum strains, and with specific rabbit antiserum against
recombinant SPAA(tr) and Er.rhusiopathiae strains lysates of different serotypes. Also, in experiments on mice we
have found that recombinant SPAA(tr), in amount of 10 ?g, demonstrated 100% protective effect. An inexpensive
and effective refolding method for ScFv-CBD fusion protein recovery from E. coli inclusion bodies has been
developed. The principle of the proposed method is the stepwise dilution of solubilized ScFv-CBD in the presence
of 6 M guanidine hydrochloride with refolding buffer containing L-arginine and glutathione. The influences of
initial protein concentration and the molar ratio of oxidized and reduced forms of glutathione which were added
at appropriate refolding stages have been carefully investigated. The optimal refolding conditions providing
highest yield of soluble monomeric ScFv-CBD as well as the highest functional activity of antigen-binding (ScFv)
and cellulose-binding (CBD) moieties (~63 % and ~96% respectively) have been proposed. SPA is a cell wall
associated protein exposed on the surface of the S. aureus. SPA has high affinity to IgG from various animal species
and human. The most applied affinity system for the purification of antibodies is based on SPA. The DNA sequences
encoding SPA and two CBD were genetically fused, expressed in E. coli system in a soluble form. The SPA-CBD2
fusion protein was affinity-immobilized on the microcrystalline cellulose CC31 and was used for purification of
antibodies. The purity of antibodies in eluted fractions was more than 95 %. The designed bioaffinity sorbent
provides obtaining pure poly and monoclonal antibodies in functionally active form and can be useful for the
fractionation of mouse immunoglobulin G. Introduced C-terminal cysteine provided oriented covalent
immobilization of SPA on maleimide-activated matrix. In addition to affinity chromatography, the use of SPA, fused
with a tag (enzymes, fluorescent proteins) is promising for diagnostics. As a fusion partner for the SPA was
selected BAPmut. SPA-BAPmut was expressed in a soluble form in E. coli system. The target protein was obtained
with purity more than 95 % using metal affinity chromatography. SPA-BAPmut is thermostable, and both parts of
fusion protein (SPA and BAPmut) retain their IgG binding and alkaline phosphatase activity for a long time. As little
as 0,2 ng of the antigen could be detected in Western blotting. The possibility of using SPA-BAPmut as universal
secondary immunoreagent for different types of immunoassays was shown.

Jep>kaBHHHM peecTpaniiiHuii Homep [JiP:
IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:

CrpareriyHu# NpiopHTETHHUI HAIIPSIM iHHOBaLLiHHOI AiSJILHOCTI:



ITizcyMKH JOCTiI>KEeHHS:

Iyo6sikarii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxoponHi gokymeHTH Ha OIIIB:

BrnpoBaa>keHHs pe3yJIbTaTiB AHcepTalii:

3B'130K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KePiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kopztom Bitaniii ApHOZIBIOBUY

2. Kordium Vitaliy Arnoldovich

KBasigikamis: 1.6.1., 03.00.03, 03.00.20
InenTudikarop ORCID ID: He 3acrocosyerncs
JoparkoBa iHdpopmamnist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoAKeHHSI:

dopma BiracHoCTI:

Cdepa ynpasiiHHSL:

InenTudikarop ROR: He zacrocosyerscs

VII. BimomocTi npo odimiiHuX OTIOHEHTIB Ta pelleH3€HTiB
O@inifiHi OIOHEHTH
Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. Mauemniox borgan [TaBnoBuy

2. Mauentox bornan [TaBnoBuy

KBasigikanis: 1.6.u., 03.00.15, 03.00.20
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa iHdpopmamnis:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:



dopma By1acHoCTI:
Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBume Im's Ilo-6aTbKOBI:
1. TopHuipka Osbra BosogumupisHa

2. l'opuuubka Osbra BonogyumupisHa
KBasigikamis: «.6.1., 03.00.20
Inentudikarop ORCID ID: He zacrocoyerbcs
JonaTkoBa iHdopmalist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BiTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3aKkJII04Hi BiZoOMOCTi
BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi

TOJIOBH pajgu

BaacHe IlpizBume Im's ITo-6aTbKOBI

rOJIOBYIOYOrO Ha 3acCiiaHHi

BignoBigasibHUI 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisSIIBHOCTI

€nbcoka ['aHHa BaneHTuHiBHA

€nbcbka 'anHa BaneHTuHiBHA

IOpuenko T.A.



