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Theme: It is known that brucellosis is one of the most widespread zoonoses
in the world and is a very dangerous and socially important infection that causes
significant economic damage to livestock. Brucellosis affects not only farm
animals, but also livestock. Animals with brucellosis produce antibodies against
the field strain of brucellosis. Vaccinated animals produce antibodies against the
vaccine strain of Brucella. Diagnostic drugs on the world market cannot
differentiate between antibodies made against the field strain of brucellosis and
antibodies made against the vaccine strain. As a result, vaccinated animals are
diagnosed as sick, and animals are sent to slaughter in accordance with veterinary
requirements. Because existing diagnostic kits are imprecise, non-specific and
since it is not possible to detect antibodies to all strains of brucellosis, it is not
possible to distinguish vaccinated animals, so the risk of brucellosis infection in
cattle is high. The way to solve the problem of distinguishing animals proposed in
the research work is based on the synthesis of brucellosis of brucellosis antigens in
plants. In the field of biotechnology, plants are considered one of the most
attractive objects as producers. The use of transgenic plants as a bioreactor allows
obtaining large biomass in relatively small areas with relatively low labor costs and
capital investments, which is an important advantage for agro-industrial
production. Therefore, the doctoral student aimed to perfect the methods of
creating a platform by developing brucellosis antigens in plats for a diagnostic kit
against cattle brucellosis.

To achieve this goal, the following tasks were set:

L. Isolation of DNA genome from Brucella vaccine strain B.abortus rb19.
2. Determination of the nucleotide sequence of surface antigens of brucellosis
according to the gene bank.
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3. Isolation and preparation of surface Brucella antibodies Omp25 and Omp16
for cloning into bacterial cells.

4. Vectoring of plant virus products of modified capsid proteins.

5. Insertion of the surface brucellosis antigens Omp25 and Ompl6 into the
VLP platform. :
Methods: classical methods of genetic engineering research. The main part

of the work is PCR-amplification, molecular cloning of DNA fragments,
sequencing, determination of the nucleotide sequence of surface antigens of
brucellosis, cloning of viral vectors for expression in plants, metall-chelate affinity
chromatography method, western blotting method, fluorescence polarization
analysis, virus-capable particles VLPs/antigenic peptides in plants.

The design of primers for the construction of vectors, as well as for the
amplification of heterologous genes, was carried out using the Primer-blast, NCBI
module.

Preparation of reaction mixtures and physical conditions for digestion of
DNA with endonucleases, grouping of DNA, reverse transcription and
amplification of DNA were carried out according to the protocols attached to the
enzymes. For all cloning and subcloning procedures, DNA quality was analyzed on
a 1% agarose gel in TAE buffer, and DNA quantity was analyzed using a
NanoDrop 2000 (Thermo Fisher Scientific) spectrophotometer. Reagents and
equipment needed for molecular cloning of various DNA fragments, including
restriction enzymes and alloyage of DNA fragments, were used.

Brucella for the study were obtained from the B.abortus rbl19 strain.
B.abortus rb19 genomic DNA was used to amplify the full-length open reading
frame of the Omp25 gene (642 bp) using Taqg DNA polymerase (Takara, Japan) as
a template.

Polymerase chain reaction (PCR) was performed using a Real Time
StepOnePlus (Applied Biosystems) thermocycler with a reaction mixture prepared
according to the manufacturer’s instructions. DNA denaturation was performed at
94°C, 62 °C ,72 °C and final DNA elongation was performed at 72 °C for 10
minuts.

PCR - derived recombinant vectors were purified from an agarose gel using
the Ron (BioRon, Germany) agarose gel Extraction Kit (Thermo Fisher Scientific)
according to the manufacturer’s instructions. Purified PCR products
(ThermoFisher, USA) were ligated into the pTZ57R/T cloning vector according to
the cloning strategy according to the manufacturer’s attached instructions.
Competent E.coli TOP10F cells were prepared for transformation. Recombinant
vectors were transformed into competent E.coli TOP10F cells. Bacterial clones
containing recombinant plasmid DNA were screened using PCR columns, and
DNA from isolated plasmids was tested by enzymatic digestion of restriction sites.
The DNA sequence of the fragments was-analyzed by sequencing (Ion5, USA).

For subcloning of recombinant Omp25 expressed in the pET32a" vector,
plasmids were cut with Ncol and EcoRI restriction enzymes and sequenced using
the purified Ron's Mini Kit (BioRon, Germany) recombinant plasmid kit. After
cutting the DNA, electrophoresis was performed on a 1% light-melting agarose
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gel, and DNA fragments were purified one by one. Purified DNA fragments were
cloned into an expression vector with a 6-histidine tag (His-tag) at the C-end of the
recombinant protein to facilitate purification. Alloying is carried out using standard
methods and generally accepted methods of preparing grids of competence.
Plasmid DNA isolation was performed according to the GeneJET Plasmid
Miniprep Kit (Thermo Fisher Scientific) kit manufacturer’s protocol. PCR
products were purified from an agarose gel according to the Extraction Kit
(Thermo Fisher Scientific) manufacturer’s instructions. Purified PCR products
were ligated into a vector for pET-19b cloning. Sequencing of the Ompl6 gene in
the pET-19b vector was performed on an Jon S5 (Thermo Fisher Scientific) genetic
analyzer according to the manufacturer’s protocol. Then, the Ompl6 gene was
cloned into the pET-19b vector at the Ndel and Xhol sites.

The plasmid was transformed into the preformed competent strain TOPI0F
Escherichia coli. The presence of the gene in the vector of selected clones was
confirmed by PCR with specific primers for Ompl6 and digestion at the cloning
sites. In all stages, generally accepted methods were used for the purpose of DNA
cloning: ligation, preparation of competent grids, transformation. pET-19b +
Omp 16 positive construct was grown in LB medium supplemented with ampicillin
for Ompl6 expression. The expressed protein was purified from the insoluble
phase of the lysate by Vari-gel TVG-SYS (Belgium) chromatography using 6M
guanidine hydrochloride. The quality and affinity of the rOmp16 purified protein
was analyzed by western blotting on 10% SDS-PAGE. In the last stage, the amount
of recombinant protein was estimated according to the Bradford method. Purified
rOmp16 was stored in a refrigerator at 20°C for further protein evaluation. Omp25
target genes were sequenced in intermediate constructs and individually subcloned
into the pET19b expression vector. Clones without Omp25 mutations were used
for subcloning. Subcloning was performed at the Ndel and Xhol cleavage sites, and
the resulting constructs were designated Pet/9b-16 (Ompl6) and Petl9b-25
(Omp25). Analysis of the presence of the target gene pET-19b was carried out
separately by subcloning sites.

Tulepova Gumira Kairbekovna in the research work, a wide range of
methods of molecular genetic engineering were discussed, including the
technology of production of virus-like particles VLPs/antigenic peptides in plants
and fluorescence polarization technology for detection of antibodies against
brucellosis in blood, serum, plasma and milk. The assembly is based on peptide
sequences mimicking strains of Brucella abortus that join with regions of VLP
viral particles for subsequent synthesis in plants. Viron-Brucella was purified from
the plant and used as a virus-protein complex to develop a new waxing kit. After
purification, the VLPs/peptide complex is conjugated with a fluorescent dye. The
serum is then mixed with this test kit. When the complex in the test liquid clots, an
agglutination reaction occurs due to conjugation and recognition of the antigenic
peptide sequence located on the surface of the VLP viral particle by the antibody.
As a result, polarization occurs and a fluorescent light signal is emitted. Scanning
of samples with the help of Fluorescence instrument allows to distinguish between
antibodies of vaccinated animals from diseased animals on the basis of this unique
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VLP-peptide display. The Ompl6 gene, which encodes the surface antigen of
brucellosis, was introduced into the plant with the help of A virus of grape leaves
(vector).

Results: In the study, the prokaryotic expression vector pET-19b-OMP25

and pET-19b-OMP16 were established and induced for E.coli expression. SDS-
PAGE and western-blotting, sequencing results confirmed these Ompl6 and
Omp25 genes. Omp16 not only plays a role in protective humoral immunity, but
can also induce specific retinal immunity. The Omp25 gene was selected for
cloning, expression and molecular analysis as a necessary component of the nano-
platform with grape A virus as a dominant antigen B. abortus RB19.
For immunological studies, positively charged pET32(a)" and pET-19b expression
vectors were used to obtain high expression of the recombinant protein. The pET
plasmid vector is the most efficient system developed to date for the cloning and
expression of recombinant E. coli proteins. The pET32 vector is designed for
cloning and high expression of peptide sequences during ligation with Tha « Tag
™ proteins consisting of 109 amino acids.

As a result of the obtained researches, Omp16 and Omp25 surface antigens
of the Brucellosis vaccine strain RB19 were cloned into vectors based on the
modified genome of the grapevine virus, and were transformed into Nicothiana
benthamiana plants with the help of agrobacterium. Also, their production and
purification from plants were expressed for further analysis on antigenicity and
immunogenicity. A platform construct consisting of target protein Ompl6 and
Omp25 from Brucellosis vaccine strain RB19 was constructed, and enhanced green
fluorescent protein was used as a marker.

A vector for the production of modified capsid proteins of membrane
proteins of plant viruses and Brucella was created. The platform was transformed
into plants to express the surface antigen of the Brucella vaccine strain. An
appropriate Nicothiana benthamiana host was selected to elicit brucellosis protein
expression. Plants with high expression of the target protein were selected.
Physico-chemical and structural characteristics of the vaccine strain of brucellosis
antigen isolated from plants by histidine residue 6 binding chromatography method
were carried out. Antigenic characteristics of the obtained brucellosis protein were
determined using blood serum.

For the first time, brucellosis antigens were synthesized in plants by cloning
genes encoding the sequence of membrane proteins of Brucella, and then
transformed into plants with the help of vector agrobacterium.

Finally, G.K. Tulepova, in research work, the platform combining the gene of
grape virus A and gene of brucellosis antigen is a unique development, because it
allows the synthesis of Brucella membrane proteins in plants. This, in turn, is the
basis for developing a diagnostic set against brucellosis of agricultural animals.
This platform can serve as a basis for the development of other important chimeric
proteins for agriculture, including vaccines against highly dangerous livestock

diseases.
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For the first time, based on a special method, a nano — platform has been
created that provides rapid and accurate screening by detecting antibodies against
the surface antigens of all three brucella vaccine strains rbl19, rb51 and rb82. A
nano — platform was created by expressing the gene encoding surface antigens in
plants. :
As a result of the research work, a 1 patent of Repablic of Kazakhstan was
obtained for one useful model “Method for obtaining brucellous antigen for
diagnostics and prevention of brucellosis in farm animals”. “National Institute of
Intellectual Property” RSE Ne35533. 25.02.2022.

Scientific research work Nel101 within the framework of the Grant Funding
Program for Scientific Research in 2018-2020, subject: “Development of the
ViroN-Brucella diagnostic kit for treatment of brucellosis of cattle in the territory
of the Republic of Kazakhstan” 217- implemented according to the budget
program project.

These new approaches to the fight against bovine brucellosis, developed by
G.K.Tulepova during her doctoral work, will raise the level of Kazakhstani science
in the field of veterynary, and will further develop our culture of scientific
research, achieve world standards of bioengineering developments.

Written dissertation: The written dissertation consists of 90 pages,
including 15 pages of appendixes, containing 11 figures and 6 tables. The list of
references includes 119 references. This dissertation represents a large body of
work and supplies a wide-ranging survey of recent methods and tools. G.il.
Tulepova thoroughly analyzed the available literature data and devised a correct
strategy to achieve his goals. She is fully acquainted with the up-to-date state of the
research. The experimental workflow is well elaborated and the obtained results
reflect that G.K. Tulepova analyzed the scientific literature dedicated to this topic
and critically evaluated his own results and the data available in the literature.
Generally, the thesis is clearly formulated, the work is easy to read and to follow
and the chapters are grouped properly.

Publication of research results:

Judging from the introduction to the dissertation, there is sufficient
approbation of research results in form of 8 scientific publications, including 3 n
the proceedings to international scientific conferences, 3 of those published in
publications, by the Recommendation Committee of the Ministry of Education and
Science of the Repablic of Kazakhstan, 1 in a journal, included into Scopus
database «Advancements in Life Sciences» — International Quarterly Journal of
Life Sciences. ISSN 2310-5380. Volume 11. Issue 2-May 2024-Pakistan (44%)
and 1 patent of RK.

Conclusion: The dissertation of G. K. Tulepova entitled “Developing a nano
platform for bovine brucellosis diagnostic product” represents an independent and
completed research in the field of veterinary- medicine. This study is distinguished
by scientific novelty and significant scientific contribution in the field of thec.y
and practice and meets the requirements of the Doctor of Veterinary.
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Tulepova Gulmira Kairbekovna (Tyxenosa I' yaemupa KaiinipGexoBHa)
worthy of conferring the degree of Doctor of Veterinary Sciences in the specialty
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Tyaenosa I'yaemupa KaiibipGekoBHaHBIH
6D120100 — «BeTepuHapusiILIK MEAHIMHA» MAMAHABIFBI OOMbIHIIA
¢unocopus (PhD) nokropsi gopexkecin aay MakcaTbinaa opbinaaraH «Ipi
Kapa MaJbl Opyueiesine JHaArHOCTHKAJBIK NPeNapaT YLIiH HAHO —
nmiargopma JaiibIHAAY» TAKBIPBIGLIHAAFBI AHCCePTALMACHIHA Oepinred
HeTeJIIK FhIJILIMH KeHeCIIiHiH

ITIKIPI

3eprTey KYMBICHIHBIH @3eKTimiri: Bpyuemnes xep LIapBIHJArel €H Kol
TapajFaH 300HO3IBIK aypyiapiblH 6ipi. On man ImapyaibuibiFbIHA YIIKEeH
SKOHOMHUKAIIbIK IIBIFBIH KENTIPIN KaHa KoiMail, COHbIMEH Karap KOFaMJIbIK
ACHCAYJIBIK CaKTay YLIIH MaHbI3/IbI IpobeMa GoJibin TabhIIabL.
bpyuennesben ayelpathiH  kaHyapiaap — Gpyresies KO3/IbIPFBIIIIBIHBIH
AajalielK IITaMbIHA KapChl aHTHJAEHeNep INblFapanbl.  BaKuWHANWsIaHFaH
KaHyapiiap —BaklUMHA INTaMMbBIHBIH = OpylesanapblHa Kapchl aHTHHeNnep
mbirapanel. KenrTereH nuarHOCTHKABIK [pemnaparrap OpyLelUTes3id manaibik
IITaMbIHA JefiH JKacalraH aHTUACHeNEp/eH, BaKIHHA [ITAMbIHA JeHiH jKacalrad
aHTHJeHeIepAl IudepeHmanpl Typae aHbiKTait amMaiimel. Hotwkecime,
BaKLMHALMsUIAHFaH  JKaHyapiapra aypy [Mardossl KOMBUIBIN, kKaHyapiap
BETEPUHAPIIbIK TAJlalTapFra COMKEC COrOFa JKubepinesi.
KounaHsICTarbl IMarHOCTUKANBIK JKHBIHTBIKTAD HAKThI €MeC, epeKIueNiri
KOK OOJFaHIBIKTAH jkoHe Opyleiieszin GapibsK MmTaMaapblHa aHTUIEeHeNep/Ii
AHbIKTall  aJMAWTBIHABIKTAH,  BAaKUMHALWSUIAHFAH  SKaHyapiapisl aypy
JKaHyapJlapiaH axbIpaTbin Oanayra MyMKiHIiK GepmeiTiHzaikTen, ipi Kapa Maibl
Opyuenes )KyKThIPy Kayiri JKoFapsl.
3epTTey IKYMBICHIHAA YCHIHBII OTHIPFAH MaJIapabl AXKbIPATHIIT Oanay
MOCEJNIeCIH IIelly JKONMbl Opylesies aHTUreHAepiH ociMmiKTepie CHUHTEe3/Ieyre
Herisgenred. buotexHonorus camaceinaa, ecimikrep OPOIYLIEHTTEP PETIHAE €H
TapThIM/Ibl 00BEKTiIepAiH 6ipi GOMNbIT TaObLIAIBL.
bropeakrop periHne TpaHcreHaik eciMaikrepi KomnaHy Gipkenki a3 eHOek
IOBIFBIHAAPEl MEH KamMTall CalbIM/apbl Ke3iHJe CalbICTBIPMAsbl TYpAe INAFbIH
allanziap/ia yIKeH OuMomacca anyra MyMKiHIiK Gepetii, 6y arpoenepkacinTik
OHIIIpIC YIIH MaHbI3bI APTHIKIILIIBIK 6OJBIT TabbLIa kL.
Connpikran aBTop ipi Kapa Man Opyueniesine Kapchl JHATHOCTHKAJIBIK
JKUBIHTBIK YIIIH OpyLennesik aHTUreHaep i ociMaiKTep/e AaMBIThII nnatdopma
Kacay OIICTEpiH KeTIMAipyai MakeaT eTkeH. ABTOP OCHI Makcarka KEeTy YIIH
MbIHA/lal MiHzIeTTep Kodran: 1. B.abortus rb19 sakummmix wramm 6pyuenianan
JIHK renomsin Gemim any;
2. I'ennep OGanki GoibiHmia Gpyleniesmin  GeTkeimik aHTUTeHJePiHiH
HYKIJIEOTHITIK Ti30€riH aHbIKTaY;

3. baxrepusuibIk Topimanapra kiongay ymin Omp25 skome Omp16 GeTkeiinik
Opy1esie3 aHTUreH/IepiH GOuin aty jKoHe HailblHAay;

4. OsreprinreH KancuAaTi aKybI3NApPAbIH  OCIMIIK BUPYCTapbl OHIMJiepiHe
BEKTOp Kacay;
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5. VLP mnnmardpopmaceina Omp25 sxeHe Ompl6 Oerkeiimixk Opyuennes
aHTHUTEeH/IepIH eHTI3Y;

3eprrey amictepi. F'3)K-1a renaixk WHKeHEPUAHBIH KIACCUKAIBIK SICTEPIH

Konpaebuiabl. JKymeicTeiH Oackim Oemiri ITTP- ammnudukanusnay, JTHK
(GparMeHTTepiH MOJIEKyJIalblK KIOH/AAy, CEeKBeHHUpJey xKoHe Opyueieimaiy
OeTKeHIK aHTUIeHACPiHIH HYKICOTHATIK Ti30eriH aHBIKTay, ©cCIMIIKTepie
SKCIIPECCUsIay YIIIH BUPYCTBIK BEKTOPJIAPBIH KIIOHAAY, METall — XeJaTThl
abppupmik xpomarorpadus omici, BeCTepH-ONOTTHHT aici, (GIYOpPECIeHTTIK
NOJIIpU3ALIMSUIBIK, ~ Tajllay, ecIMAiKTepaeri BHpycKa KaOinmeTTi OeiexTep
VLPs/anTureniik nentTuaTepi OHIIpYy 91icTepi KOITAHBLIFaH.

Bexroprmapabl  KYpacThIpyFa —apHajiFaH, COHJAW-aK TIeTepOJOTHsIbIK
reHzepal aMIUIMQUKaAIVsIIay YIIiH OpaiMepiepmin musaiinel Primer - BLAST,
NCBI MonyniHiH KeMeTiMeH KYy3ere achbIpbUIFaH.

Peaxknusanplk Kocnanapasl naibiHaay koHe JHK-H sHgoHykieazanapmen
piaeipaty, JHHK-H «romracteipy», JIHK-H kepl TpaHcKpunuusiay IkoHe
aMIIGUKanusIay KYPrizyaiH (u3MKanblK jkargainapsl (epMeHTTEpre Koca
OepineTiH XxaTTamajapra CoHKec JKy3ere acelppuirad. KioHmay JkoHe
cyOknonaayasle Oapislk pocimaepi ymin JIHK camacein TAE Oydepingeri 1%
arapo3nel rensiHae tanpassin, JIHK cansl NanoDrop 2000 (Thermo Fisher
Scientific) cekTpodoTomeTpiH nmainanaHa OTHIPHIN TaJAaHFaH.

JHK dparMeHTTepiH pecTpUKLIMsIIAY KoHE (epMEHTTEPiH TONTACTHIPYMEH
Koca amranna, JIHK-HBIH opTypii (parMeHTTepiH MOJIEKYJIAJIBIK KIOHAAY YIIiH
Ka)KeTT] peaKkTUBTep MEH XaObIKTap Iai1aaHbLIFaH.

3eprrey yuuiH Opyuemnanap B.abortus RBI19 mTaMMBIHAH aJbIHFAH.

B.abortus RB19 renomasik [IHK Tag JJHK-nomnmepasacein (Takara, Japan)
MaTpHlla peTiHie NaipamaHa oTeIpbin, Omp25 reHiH (642 bp) TOJBIK enmeMai
allIBIK OKY IIeHOepiH aMIuduKanusiay yiliH KoJaanaHblIFaH.

ITomumepasnel Tiz6exTi peakuus (I1TP) ennipymiHiH HyCKayIbIFBIHA COiiKeC
JavblHAanral peakmysulblK Kocracel Oap Real Time StepOnePlus (Applied
Biosystems) TepMouukiepiH maimamaHa OTBIpeIN  kyprizinred. JIHK-HbI
neHaryparusanay 94 °C, 62 °C xone 72 °C pexuMiHIOe >KYPTi3inmi oHe
KopbIThIHBEI JIHK-HB1 y3apTy 10 MmunyT 601161 72 °C-Ta XKYpPri3ijreH.

I[ITP xemeriMeH ajnbIHFAaH pPEKOMOWHAHTTHI BEKTOPJIAP OHIIPYILiHIH
HycKaynapelHa coiikec Ron (BioRon, I'epmanms) arapo3nbl renbre apHajiraH
Extraction Kit (Thermo Fisher Scientific) xemeriMen arapos3mbl rejbieH
tasapreutrad. Tasapteuiran IITP  enmimzmepi eHmipymriHiH Koca OepiyreH
nyckayiblkTapbiHa (ThermoFisher, USA) coiikec T/A KIOHIAY CTpaTersichl
OoiipiHma pTZS57R/T  knonnay BekropblHa Oaitnanran. Typriewpipy yuiix
Ky3plpeTTi E.coli TOPIOF Topmianapsl gadiblHmanradH. PeKkoMOHHAHTTHI
BeKTOpiapasl Ky3blpeTTi FE.coli TOPIOF topiuaiapblHa alHaIABIPBLIFaH.
Kypamsiana pexomOuHanTThl riasmuarik JAHK 6ap 6akrepusiibik knonpap ITTP
KOJIOHKaJapbl apKblIbl CKPUHHUHITEH OTKEH, ajl OKLIayJaHFaH IUIa3MHITEpIeH
anpierad  JIHK mexrey oOpbIHAApblH — (EpMEHTATHBTI  BIABIPATY  apKbLIEI
tekcepuired. ®parmentrepain JIHK Tiz6eri pettinik sxoneiMer Tanmauras (Ions,
USA). pET32a" BeKTOpBIHAAFEI SKCIPECCUSIAHFaH PEeKOMOUHAHTTEI Omp25
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cyOKIIOHay YIIiH iasMuaTep TasaprteuiFad Ron's Mini Kit (BioRon, Germany)
PeKOMOMHAHTTHI ILTAa3MUATED JKUBIHTHIFbIH ITafalaHa OTBIPBIL, conpaii-ak Ncol
sane EcoRI pecTpuKIHSUTHIK hepmeHTTepiMeH Kecinin, pertenred. JTHK-Hel KeciIl
GonraHHAH Keiin, 1% >XeHinT GalKuUTBIH arapo3jbl reibre 3JIeKTpodopes xKacarl,
kezeriame JIHK dbparmenTTepl Ta3zapThUIFaH. ’

IIHK-HBIH TasapThulrad (parMeHTTepi Ta3apTydbl OKCHULETY yIIiH
peKoMOMHAHTTEl OenoKThiH C-yIlbiHIa aNTH-THCTHINH 6enrici (His-tag) ©Oap
SKCIIPECCHsi BEKTOPBIHA KJOHmanraH. baymay (JlerupoBaHUe) CTaHAAPTThI
Ke3eHzepl KoHe KY3BIPETTi TopIuaiapibl JyphiC JaiblHAay Kaimbl KaOBUIIaHFaH
olicTepMeH OpBIHAAIFaH.

JTHK mmasmunia 6emin any GeneJET Plasmid Miniprep Kit (Thermo Fisher
Scientific)  KMBIHTHIFBIH OHIIpYIIi XaTTaMacblHAa COMKEC KOJIIaHy apKpIyIbl
JKYPTi3LIreH.

Extraction Kit (Thermo Fisher Scientific) enmipyIuiHiH HYCKayJIbIFbIHA
coiixec IITP eHimzepi araposipl refbIeH Ta3apTbulFaH. TasapThUIFaH JELP
eHiMzuepi pET-19b xnonjay yuiiH Bexropra Gainanrad. pET-19b BEKTOPBIHIAFbI
Ompl6 TeHin peTTey OHIIPYLIiHiH XarTamachiHa coikec lon S5 (Thermo Fisher
Scientific) reHeTHKANBIK aHAIM3ATOPBIH/A XKy3ere achlpsurrad. Onan kerin Ndel
xoue Xhol caitrtapsl 6oiisiina Ompl6 redin pET-19b BeKTOpBIHA KIOHAAIFAH. -

TTna3sMHITI aNIBIH ajla JalibslHaairad Ky3eipetti Topma TOP10F Escherichia
coli-re alHANIBIPbUIFAH. IpiKTeN ayiblHFaH KIOHAAP BEKTOPBIHJA FEHHIH OONYyEI
KJIOHZAY caifTTapsl 6oitbiHiia Ompl6 KoHe BIIBIPATY YIIIH epeKiie npaiimepi O6ap
[ITP omiciMen pactanrad. bapmeik kesenuepiae JHK-HBI kiIoHIay MaKcaTbhlHIA
AT KaOBUIAHFAH oicTeMenep KOJJIAHBLIFaH: TONTACTHIPY (JIErMpOBaHKe),
KY3bIPETTi TOpIIAJap/ Bl JalblH/IaY XKOHE TachIMalaay (TpaHchopMaLus).

pET-19b + Omp16 oH KypbUIbIMEI Onp 6 SKCIIPECCHSCE YIIIH aMITUIUILTHH
KoceutraH LB opTaceiHia ecipiires.

Dkcnpeccusinanran akybi3abel Vari-gel TVG-SYS (benbris) Xpomatorpagus
oniciMer 6M ryaHHIMH THAPOXJIOPUIH Naiijianana OTBIPBIN, IU3aTThIH epiMEHT.H
(hazacblHaH Ta3apThLUIFaH.

rOmpl6 Ta3apTHUIFaH aKyBI3OBIH camackl MeH ykcacterbiH (10%) SDS-
PAGE BecTepH-ONOTTHHT oJiciHe ColKeC TalJaHFaH. CoHFBI  Ke3eHJe
PeKOMOMHAHTTH aKyBI3BIH Meumepi Bpaxdopn onici GolibiHiia OaranaHFaH.
TazapTeutral #Ompl6 akybI3asl oaH opi Garanay ymin -20°C-1a TOHA3BITKBIIITA
caKTalabl.

Omp 25 maxcaTThl FeHepl apajiblK KYPBUIBIMAApAa PETTENIeH JXoHe HEKe-
sxeke Pet]9b SKCIPECCHSUIBIK BeKTOpbHA cyOximoHmanran. CyOKioHzay YIIiH
Omp25 MyTauusiapbl JKOK KJIOHIAp TaiianaHbplIFaH. Cy6knonnay Ndel xoHe
Xhol s1apIpaTy calTTapbl OOUBIHINA JKY3€re aCBIPBUIBI, ATBIHFAH KOHCTPYKIMSIIUP
Pet19b-16 (Ompl6) xome Petl9b-25 (Omp25) petinne tanbanauraH. Petl 9b
MaKCaTThl TeHHIiH OOJybIH Tannay CyOknoHzay cadTTapbl OOMBIHIIA OetiHII
Ky3ere achIpbUIFaH.

Tynenosa I". K. 3epTTey KYMbICBIH/A MOJIEKYJISIPIBIK-TeH K HWHKEHEPUSIHBIH
KeH CIIeKTpIi oficTepiHe KEHiHEH TOKTANBI OTiM, COHBIH IIIHIE eciMaikTeperi
Bupycka KaGimerti Gemmekrep VLPs/aHTurenmix HNENTUATEPOL  OHJIPY
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TEXHOJIOTHSChIHA JKOHE KaHJarbl, CapbICyJarbl, IUIa3MaJarbl JKOHe CYTTeri
Opyuesuiesre Kapchbl aHTHICHE ISPl aHbIKTaY YIUIH (DIyOpPECHeHTTIK MONSpH3aLl:is
TEXHOJIOTMSAChIHA HeT13/Iell )KYPTi3iITreH.

ITnatdopma eciMmuikrepme keHiHHeH cuHTe3ney YiuiH VLP BupycTBIK
OemmekTepiHiH aliMaKTapbIMeH KOCBUIATBIH Brucella abortus mraMMIapeiHa
eNIKTeHTIH MeNTHATIK Ti30ekrepre HerisuenreH. Viron-Brucella ana G6amay Koro
JKABIHTBIFBIH 93IpJIey YIIIH ©CIMIIKTEeH Ta3apThUIBII )KOHE BHPYCTBIK-AKybI3IbIK
KeIleH peTiHAe Maitnananpuirad. VLPs/menTun KelmeHi Ta3apThUIFaHHAH KeiiH
(ayopecueHTTi OOSAFBIINEH KOHbIoranusuIanansl. Coman Keiin KaH capbiCybl OChI
TECTUIEHETIH JKMBIHTBIFBIMBI30CH  apalacTBIPUIaAbl. 1eCT  CYMBIKTBIFBIHBIH
KYPaMBIHIAFbl KEIIeH YHbIFaHIa KOHBIoTanus skoHe VLP BHpYyCTHIK GenmeriHiyg
OeTiHge oOpHANACKaH AHTHICHAIK MENTHATIK PETTUNK aHTHAEHECIHIH TaH} bl
ecebiHeH armIIOTHHALMA peakuusicel Gonansl. HoTwkecinne mosnspusanus naiina
Oonbin, (iIyopecleHTTEYLIll JKapblk CHUIHAJBI IIBIFapelIagel.  Fluorescence
KYpaJIbIHBIH KOMETriMeH ChlHaMalapibl ckaHepiiey ocbl Oipereit VLP-mentuuiri
JOMCIIEHIIH ~ HeriziHAe aypy MajjiapjaH BaKUHHAIUsAIAHFAaH  MajJapblH
aHTH/IeHeNIepl apachIHa aXBIPATHIN OallayFa MyMKIHIIK Gepei.

bpynemne3aiy OeTkelnik aHTUreHiH KonTalTeiH Ompl6 reHmi eciMumikke
AKY3IM JKaIbIpaKTapbIHbIH A BUPYCHI (BEKTOP) KOMEriIMEH €HIi3e . )

3epTTey KYMBICHIHBIH HOTHIKeJepi: 3epTTey KYMEICHIHAa E.coli
OKCIPECCHUACH] YIIIH IPOKAPHOTUKAJIBIK AKCIpeccus: BeKTopsl pET-19b-OMP25,
Ompl6 opHaTBUIFaH XOHE HHIYKIUSIAHFAH.

SDS-PAGE 3xoHe BecTepH-OJIOTTHHI, CEKBEeHHpJIeY HOTHKenepin Ompl6
MeH Omp25 renzaepiH pactagsl. Ompl6 KOPFaHBIUTHIK T'yMOPAbJbIK
UMMYHHUTETTe pPOJI aTKaphlll KaHa KOHMail, COHJali-aK epeKIle TOpPIIaIbIK
HMMYHHTETTI HHAYKIMSUIAH anajbl.

Omp25 reHl NOMUHAHTTBI aHTUreH B.abortus RBI9 petinme kioujay,
OKCIIPECCHANIAY JKOHE 3Ky3iM A Bupychl 0ap HaHO-IIATQOPMAHBIH KaXKeTTi
KOMIIOHEHTI PeTiHJe MOJIeKy/lajlblK Tanjay YLIiH TaHaaiarad. VIMMYHOJOTHSIIBIK
3epTTeyJiep YILUiH, PeKOMOHHAHTTHI aKyBI3bIH JKOFAphl SKCIIPECCUSCHIH ajly YIUiH
o 3apsaaranran pET32 (a)" xeme pET-19b oKcupeccuss BEKTOpIaphl
I1alilaJIaHblIFaH.

PET mnasMuATI BEKTOPHl OCHl yaKbITKa Jeitin E.coli peKOMOWHAHTTEI
aKybI3Mapel KIIOHJIAY >KOHE JKCIPECCHSIAYy YIIIH O3ipJeHreH eH THIMII XKyiie
Oosbin Tabbansl. pET32 Bextopsl 109 amuHOKBIIKBUIBIHAH TypaThiH Tha ¢ Tag
™ aKybI3maphbIMEH TONTACTHIPY Ke3iHIe MEeNTHUATIK Ti30eKTepii KIOHIayra jKoHe
KOFaphl SKCIIPECCUAICHIHA apHAaJIFaH.

ANBIHFaH 3epTTeyliep HOTIXKeciHJe Opyleiiesre Kapchl BakiuHa RB19
mraMMBIHBIH Ompl6 sxoHe Omp25 OeTkeiik aHTHreHmepi Ky3iM BHPYCHIHBIH
©3repTUIreH FeHOMBI HeTi3iHJe BeKTopiapra KioHaaHelm, Nicothiana benthamiana
eciMIiKTepiHe arpoOakTepus KemeriMeH aiiHanrad. CoHjal-ak oJapisl, OHAIPY
KOHE OCIMIIKTEpJCH Ta3apTy aHTUIreHALIIri MeH WMMYyHOTeHAIiri GoibIHIa
KeMIHTl Tanjgay YIUiH SKCIpeccusi ansiHFaH.bpyiemies BakimHachiHbIH RB19
mraMMblHad  Ompl6é  xoHe Omp25  MakcaTThl  aKybI3bIHAH — TYPAaTHIH
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maThOpMaNBIK KYPBUIBIM KYPACTBIPBUIABI, @l MapKep peTiHme KylleHTiireH
’KachLI (PJIyOPEeCUEHTTI aKybl3 KOJ1aHbLI/bL.

OciMaik BUpycTapsl MeH Opylesianap/blH MeMOpaHalbIK aKybI31apblHbIH
MoaubUKAMAIaHFaH ~KalCUATI aKybI3ZapblH OHJIpyre apHalFaH BEKTOp
KypBUIIBL. Bpylemnia BakIMHAIK IITaMBIHBIH O€TKEHIK aHTUTEHIH SKCIIPECCHSICEH
ajy ymiH miatdpopma eciMIikrepre aWHanAbl. bpynenne3  aKybI3bIHBIH
sKcnpeccusichid amy yinin tuicti Nicothiana benthamiana neci TanmassL.

MakcaTTsl aKyBI3ABI KO 3KCIPECCHSUIAHTBIH OCIMIIKTED TaHIAJIIBbL.
THCTHAMH KaJABIKTapblH aiThl GaliaHbICTRIPYIIBEl XpoMaTorpadus omiciMeH
ociMIiKTeH Oeiin aiblHFaH Opyleuie3 aHTUTeHIHIH BaKLUMHJIK IITaMbIHBIH
(GU3UKO-XUMUSIIBIK KOHE KYPBUIBIMIBIK CHIIATTaMallaphbl SKYprizingi. AJblHFaH
OpyuesIes3IiH aKybl3bIHaH KaH capbICybl KOMEriMeH aHTHI€HMIIK CHIIaTTaMaliapbl
AHBIKTAJIIbI.

Asram  per Opyueiies aHTUreHAepi eciMIikTepAe OpyliesianapabiH
MeMOpaHaIIbIK aKybI3JapbIHBIH Ti30€riH KOATaiThIH, reHaepl KIOHAY XKOJIBIMPH
CUHTe3eli, COMaH KeHiH BekTopabl arpobakTepHs KeMeriMeH eciMiKKe
aliHaBIpy. AJlFalnl  peT  JAMArHOCTHUKAaNBIK  IIpermapar  yIIiH  miardopma
JKacaJlbIHFaH.

ConpiHia aiblll  KocapelM, jgoktopant Tynenosa IK. 3eprtrey
JKYMBICBIHIIFbl JKY3iM A BHPYCBHIHBIH T'eHi MeH Opylesae3fik aHTHI€HHiH TeHl
Gipiktipinren margpopma Oipereil o3ipneme OO TaOBLTAABI, OHTKEHI O
OpyleIaHbH MeMOPaHAIBIK aKybI3AapblH OCIMIIKTepAe CHHTe3/leyre MyMKIHIIK
Gepeni. By e3 keserinme, aybpul INapyaIlblIBIFBl MajapbIHBIH OpyleluiesiHe
Kapcsl miatdopma a3ipieyre Heris 60JbIn TabbLUIaIbL.

Byt ruaropMa aysul IapyalibUIbFbl YIIH 6acka Ja MaHBI3[Abl XMMEPJiK
aKyBI3Jap[bl, OHBIH IIIiHIe MalapblHBIH aca KayilnTi aypylapelHa KapcChbl
BaKI[MHAIAPABI 93ipiiey YLIiH Heri3 0oJia ajajsl.

3epTTey KYMBICHIHBIH FHIJIBIMH KAHAJBIFbI:
% Aunram per apHaiibl a/ic Herizinae Opyuemnesniy RB19, Rb51 xone RB
82 Gapneik ym Brucella BakuuHaJBIK INTaMIapblH  OeTKeMiK
aHTHIeHJIepiHe Kapchl aHTHAEHeIep/l aHbIKTay apKbUIbl JKBUIIAM JKOHE
aHBIK 1971 Oaay KOK/(bl KaMTaMachl3 eTeTiH HaHO-IIaT(opMa JKacajraH.
3epTTey )KYMBICBIHBIH HOTIIKeCIHAe O1p Mmalaansl MOJEbIe IIATEHT allbIHFaH
(Ne35533).

Feuibivu 3eprrey skymeictapsl NelO1 FreutbiMu 3eprreynepai I'paHTThIK
KapKbLIaHaBIpy Garmapnamack! asceinga 2018-2020 0k apaibiFbIHAa TaKBIPBIOEL:
«KP aymarbigza ipi xapa mainsl Opyuemiesine caysIKThIpy yurH ViroN-Brucella
JIMarHOCTHKANBIK JKMHAFBIH o3ipiaey» 217-OromkeTTik Oaraapiamachl K00ackl
OOHBIHINIA OPBIHAAJIFAH.

Tynemosa I'ynemupa KaiiblpOeKOBHAHBIH NOKTOPJIBIK 3€PTTEY IKYMBICHI
Ke3iHje o3ipiiereH ipi Kapa Maibl Opyue/uie3siMeH Kypecyleri Oy skaHa Tociiaep
BeTepUHApHsl canachiHaarbl KasakcTaH/IbIK FRITBIMHBIH AEHIEHIH JKOFapbUIaTabl
)KOHE FBUIBIMH 3€PTTEY MOJCHMETIMI3Ni oXaH api HNaMbITyFa, OHMOMHMKEHEPIiK
o3ipieMeNnepIiH aIeMIIK CTaHAapThIHA KOJI KEeTKi3yre MyMKIHAIK Oepei.




JlnccepTauUsiHbIH KejieMi MeH KypbLILIMBI. JInuccepTalusIbIK KYMBIC
KoMmmbroTepae Tepinred 90 GeTTik MOTIHHEH TYpabl. OHBIH Ma3MyHbI Kipiclle/IeH,
onebueTke ILIOJNyJaH, 3€pTTey Marepuaniapel MCH olicTepiHeH, 3epTTey
HOTYWOKeJepiHeH, 3epTTey HOTHMIKENIEPIH TalKbllaylaH, KOPBITBIHIBIIAH JKOHC
KOCHIMILIA MaTepuaiaapiaH Typaibl. [luccepTalMsiIbK KYMBICTA 6 xecre, 11
cyper, 15 koceimMma Oap. ITannananbuirad onebuerrep Tizimi 119 artanmbiMHaH
TYpaabl.

Byl JuccepTalUsANBIK JKYMBIC KEH KoJIEMIIL YKOHE COHFBI YITifieri aaicTep
MeH KypaiaapAblH KOJIIAHBII, KeH IOy XacaraH.

Tyneosa I'K. xomna Gap omebuer JiepeKTepiH MYKUAT Tallial, ajijblHa
KOWFaH MaKcaT-MiHIETTepiHe JKeTy[IiH JYpBIC CTPaTeTHsCBIH JKacaraH. On
3aMaHayH 3epTTey 9JiCTEPIMEH TOJBIFEIMEH tanbickad. Toxipubemik :yMBIC pacimi
oTe KAKCHI aiibIH/ANIFaH, KoHe ajlbIHFaH 3epTTey HoTmKesnepi Tynenosa [".K.-HBIH
oCBl TAaKBIPBIT OOMBIHIIA FHUIBIME 9/I€0HeT Ke3JepiHe Taljay KacaraHbl JKOHE
O3iH/IIK 3epTTeyJIep MeH KOJaHbICTaFbl 9/1e0u iepeKTepiH KpuTepuiiiep OOMbIHIIA
OaranaraH.

JluccepTalysTBIK KYMbIC aHBIK JKa3blIFaH, OKyfa eHis, oHall TyciHaipiaeni
oHE TapayJiapsl 1YphIC TONTACTBIPbUIFaH.

JMuccepranus HOTHIKEJIePiHiH JKAPHUSTIAHYbI. JluccepTalusaiLiK
MaTepHaiap HeriziHze 8 FBUIBIMU JKYMBICTAp JKapHANaHFaH, OHBIH iminge 3
makama KP FxbBM BFBK yceiHFaH GackUlBIMZapia, | Makama Scopus
KOMIAHWSUIAPEIHEIH MayiMeTTep 6a3achiHa KipeTiH «Advancements in Life
Sciencesy — International Quarterly Journal of Life Sciences. ISSN 2310-5380.
Volume 11. Issue 2-May 2024-Pakistan »XypHalbIHIA (mpouenTwni  44), 3
XaNBIKAPaTbIK FBUIBIMH — TOKipHOeiK KOH(pepeHnUsIap MarepraiapelHia
KapUsUTaHFaH. 1-eHepTadbICKa TATeHT albIHFaH.

KopbITbinabl: gokTopanT Tynenosa I'yasmupa Kaiisip6exoBHaHbBIH «Ipi
Kapa Maibl Opyleiiesine JHarHOCTHKAJIBIK Mpernapar yIIiH HaHO — IWIAT(OpMa
NaibIHAAY» TaKBIPBHIObIHIA JKA3bLIFAH JOKTOPIBIK JUCCEPTALMSIBIK HKYMBICLH
BeTEpHHAPHs CalaChIHIAFbl FHUIBIMU JKAHAJBIFBl MEH FBUIBIMFA KOCKaH yIIECIHIH
MaHpI3bl 0ap JKOHEe TOJBIK asiKTalraH FbUIbIMA OKYMBIC petinge OaplibIK
TananTapbiHa Colikec OpbIHIAIFAH JeN ecenTedMin. JlucepTalusiIbK HYMBICTBIH
asropel Tynmemosa I'ymemupa KaiisipbexosHa 6D120100-«BeTepuHapyuaibIK
MeIMIMHAY MaMaHIBIFbl 60oMbIHIIA GUI0COQHST TOKTOPBI (PhD) mopexecin aiyra
JIaWBIK J1eIl CAaHalMBIH.

[lereamik FHLILIMH KeHeCIi:

AccolMsUIaHFaH 3epTTEyNiep JKOHIHMIETI
JTUPEKTOPBL,
«DIMITRA» [ peuusIbIK
aybUIIIAPYalIbIIBIFbl YHBIMBI, Loukia Ekateriniadou
BeTepuHapHsIbIK FRUIBIMU- 3€PTTEY

HMHCTHUTYTHI B.F.JI.
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