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Endorsement and Review of Abay Zhandos' Doctoral Dissertation

I am writing to offer my strong endorsement and review of Abay Zhandos' doctoral dissertation
titled "Development of Technology for Manufacturing a Vector Vaccine Against Bovine
Tuberculosis". The dissertation explores the potential of avian influenza virus proteins as a vector
for delivering mycobacterial antigens, with the goal of creating a vector vaccine against bovine
tuberculosis.

Throughout my interactions with Mr. Abay, he has consistently demonstrated a remarkable level of
dedication, intellectual curiosity, and research proficiency.

The research detailed in the dissertation focuses on the creation of a novel vector vaccine utilizing
recombinant influenza viruses to combat bovine tuberculosis. This endeavor holds significant
importance due to the integral role of cattle breeding within the agricultural industry of Kazakhstan
and other regions where cattle are bred for meat and dairy production. Given the economic and
public health implications, it is imperative to implement preventive measures against tuberculosis
in both purchased and bred animals. Consequently, the development of new, safe vaccines for the
prevention of bovine tuberculosis emerges as an urgent priority.

In pursuit of this objective, Mr. Abay undertook research to formulate a vector vaccine utilizing
recombinant avian influenza virus. Employing virological, molecular biological, and
immunobiological research methodologies, he successfully isolated a vaccine strain and
subsequently prepared an experimental series of the vaccine.

The results of Mr. Abay's research demonstrate that the vectors are safe, immunogenic, and
efficacious in laboratory animals. These vectors have been shown to be safe for white mice and
guinea pigs, inducing strong immunity and providing protective properties. Subsequently, a
technology was developed, leading to the production of a vector vaccine against bovine tuberculosis.
This vaccine has been proven harmless for guinea pigs and cattle while offering protection against
the virulent strain 0078-M. bovis-8/RIBSP. It induces intense immunity in both guinea pigs and

cattle.
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An optimal vaccination method for cattle has been identified, involving a twice vaccination regimen
wvith an interval of 21 days via intradermal administration at a volume of 2 mL/kg 6.25 EID50. This
'egimen results in robust immunity in cattle for over 12 months.

Furthermore, regulatory and technical documentation for the vector vaccine was developed and
approved. In-house commission tests confirmed the compliance of the vector vaccine with the
requirements outlined in the Normative Technical Documentation. The novelty of this research lies
in the pioneering development of a technology for producing a vector vaccine against bovine

tuberculosis in Kazakhstan, marking a significant advancement in the field.

Based on the aforementioned reasons, I am confident in affirming to the dissertation committee that
Mr. Abay's research meets the standards expected of a Ph.D. degree. His work exhibits scientific
novelty, rigorous methodological execution, and practical significance.

Therefore, I wholeheartedly endorse Mr. Abay for the award of a Doctor of Philosophy (Ph.D.)
degree in the specialty of Virology (8D05110).

Han Sang Yoo DVM, Ph.D.
Professor

Email: yoohs@snu.ac.kr
Tel.: +82-2-880-1263
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Abaii JKaHI0CTHIH JOKTOPJIBIK JHCCEPTANMACHIHA OH KOPBITHIHABICHI K9HE PelleH3HsChI

Ocemver AGait XXarmocTeiH «Ipi Kapa Man TyOepkyiesiHe KapChl BEKTODJIBIK BaKIHHA
OHIIPY TEXHOJIOTHACHIH 93ipJiey» HOKTOPJBIK IUCCEPTAlMACHIHA 63 MaKYIIaysIMIEI Oi1ipeMin
XOHE peleH3MWsHBl YCHIHAMBIH. Jlucceprammsna ipi Kapa MaiuablH TyOepKyne3iHe KapChl
BEKTOPJIBIK BaKIIMHA Xacay MaKCaThIHja MUKOOAKTepHaIIbIK aHTUT€HAEPi JKETKI3yTe apHaFaH
BEKTOP peTiHAe KYC TyMayhl BAPYCHI aKybI3JaphIHBIH SJI€yeTi 3€pTTeNe .

AGaii MeIp3aMeH GoJIFaH KapbIM-KaThIHACHIM OOMBIHA OJ1 opJIaibIM 3 iCiHe JIereH IIeKCi3
aJlaJIIbIFBIH, 3UATKEPIIK KbI3bIFYIIBUIBIFBIH JKOHE JKOFaphl KociOH 3epTTey JaFAblUIaphlH KOPCETTi.

Juccepranusaaa erxei-Terkeini CUnaTTajFad 3epTTey ipi Kapa MalibiH TyOepKye3iMeH
Kypecy YIIH PEeKOMOMHAHTTHI TyMay BHPYCTAaphlH NaiiflalaHa OTHIPBOI, JXaHA BEKTOPJIBIK
BakIIWHA )kacayra apHaiFaH. by xymbeIcTeIH Ka3akCTaHHEIH XOHE eT MeH CYT aly YIIiH Mai
ecipiierin 6acka Ja eHIpJepAiH aybUl IMapyallbUIBIFhl CajJlaChIHAAa Mall MIapyallbUIGIFBIHEIH
aXsIpamMac peltiHe GaiIaHBICTEI MaHBI3B! 30p. DKOHOMHKAIBIK JKOHE MEIUIMHAIBIK Calfapibl
ecKepe OTHIPHIN, CaThIIl AJBIHFAH XoHE 63 OeTiHIme ecipiIreH jaHyapiap YIIiH TyOepkysesre
Kapchl MpOQHIaKTHKAIBIK, ic-IIapaiapAblH €peKIlle MaHbI3AbUILIFEIH aTal oTKiM Keneni. Ocsran
GaiiTaHBICTHI ipi Kapa Mai TyOepKyJie3iHiH ajbiH aly YIIiH XaHa Kayilci3 BaKIHHAIAp J3ipiey
GipiHII Ke3eKTeri )oHe Ke3eK KYTTipMEHTIH MiHIeTKe aifHaIyaa.

Ocel MakcaTka xery ymiH AGai MbIp3a KyC TYMaybIHBIH PEKOMOWHAHTTHI BHPYCHIH
naiijanaHa OTHIPHII, BEKTOPJIBIK BaKI[HHA 33ipJiey XKeHiH/e 3epTTey Kyprisai. BUpyconorusisix,
MOJIEKYISIPIIBIK-OHOIOTHSUIBIK, KOHE HMMYHOOHOIOTHAIIBIK 3€PTTEY SAICTEPiH KOJIJaHa OTHIPHIII,
OJ1 BaKIIWHAHKIH IITAMMBIH TaOBICTHI GOl anisl XoHe KeifiHHeH BaKIIMHAHBIH 3KCIEPHMEHTTIK
CEpHACHIH JalbIHA/bI.

AGaii MBIp3aHBIH ToXipuOeNmiK >kaHyapiapAbl MNaifanaHa OTHIPBII  JKacaraH
3epTTeyJIepiHiH HOTHXKeJepi BEKTOpJIApAbIH Kayillci3, HMMMYHOT€HJi JOHE THIMII eKeHiH
Kepcereni. by BekTopiap aK THINKAaHAAp MEH TEHI3 INOMKalaphl YIIIH Kayilci3 eKeHJiri,
JKOFaphl MMMYHHTETTI KaIbIITAaCTHIPyFa )OHE KOPFaHBII KAaCHETTEpiH KaMTaMachl3 eTyre
MYMKiHIiK GeperiHi kepcerinai. Bysan opi ipi Kapa ManabiH TyOepKyie3iHe Kapchl BEKTOPIIBIK
BaKI[MHA )KacayFa MYMKiH/IiK GepeTiH TEXHOIOTUS 3ipJIeH]Ii.

Byt BakiiHa TEHI3 mOMKaIaphl MEH ipi Kapa MaJjl YIIiH 3USHCEI3 60BN TaObUIaIbl XKoHe

ocel perre 0078-M. bovis-8/RIBSP BHpYNeHTTi INTaMMBIHaH KOpFayAbl KaMTaMachl3 €Teli.



OCHIHBEIH KOMETIMEH TeHi3 MOIMKalIaphH/a 14, ipi Kapa Maigap/a Ja TYpakThl AMMYHHTET naiaa
6omanel.

Ipi xapa Man Tepiciniy imine 2 Mi/kr 6,25 EID50 xeneminzie BakijuHa €Hri3y apKsUisl 21 KyH
CalibIH €Ki peT BaKIWHAIayJbl KAMTUTHIH BaKIMHAIAY/ABIH OHTAMIBI oiCi aHBIKTANAbL. MyHnaif
cxeMma ipi Kapa MaJIIbIH TYPaKThl HMMYHHUTETIH 12 aiiiaH actaMm Mep3iMre KaMTaMachl3 eTefli.

Bynan Gacka, BEKTOpJBIK BaKI[MHara HOPMAaTHBTIK-TEXHHMKAJIBIK KyKaTTaMmachl a3ipieHi
*oHe OexiTii. [IKi KOMMCCHSUTBIK CBIHAKTap BEKTOPJIBIK BAKIIMHAHBIH HOPMATHBTIK-TEXHUKATBIK
KyKaTTaMachlHa JKa3bUaH TajlanTapblHa COMKECTITH pacTafpl. 3epTTeyAiH JKaHAIBEFbBI
Kazakcranza ipi Kapa MalIIsH TyOepKyie3iHe KapChl BEKTOPIIBIK BaKIIMHA OHIIPY TEXHOJIOTHUICHIH
XAHAIIBLT 93ipJey e TYKBIpbIMAAIAIE], OYJ1 OCHI callaarkl MaHBI3bI XKETICTIK GOJIBIT TabbUIabL.

Xorapsiia adiTeUFaHIapAbl HETI3re ajla OTHIPHII, MeH JluccepTausuiblK KeHecke AGaii
MEIP3aHEIH 3€pTTeYi JOKTOPIBIK Jopexere KOHbUIAaThIH CTaHAapTTapra CoMKec KeeTiHiH CeHIMMEH
momiMaeiiMiH. OHBIH JKYMBICHI FBUIBIMH JKAHAJIBIFBIH, KaTaH oiCHAMAJIBIK OPBIHAATYBIH JXOHE
NPaKTHKATBIK MAHB3IBUIBEFBIH KOPCETE]I].

Ocrutaitima, MeH AGaii MbIp3aHbsH «Bupyconmorus» (8D05110) mMamanmersl GoibmHIIA
nokrop (Ph.D.) nopexecin aryra KaHIuIaTypachlH TOJBIK KOJIJaiMBIH.
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