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‘Review of PhD thesis of Ms Baikara Barshagul Tenyzbaykyzy: Genotyping of avian influenza
'strains wide spread in the territory of the Republic of Kazakhstan submitted to the defence for
degree of Doctor of Philosophy (PhD) in specialty 8D05105-Biotechnology.

Dear Sir/Madam,

| am writing to provide my official review of Ms Baikara Barshagul Tenyzbaykyzy’s doctoral
thesis. ’

Avian influenza (Al) is a highly contagious viral disease affecting both domestic and wild birds.
Although less frequently, avian influenza viruses have also been isolated from mammalian
species, including humans. Currently, 19 hemagglutinin and 11 neuraminidase viral subtypes
are known, occurring in various combinations. Molecular changes in the RNA genome occur
through two main mechanisms: point mutations and reassortment of RNA segments. While
the disease occurs worldwide, certain subtypes show regional prevalence patterns.

In recent years, the epidemiology of highly pathogenic avian influenza (HPAI) virus has
evolved, becoming endemic in domestic birds across multiple countries and causing major
outbreaks in both domestic and wild bird populations worldwide. Several AIV subtypes,
notably H5, H7, and H9, have crossed the interspecies barrier, infecting humans and other
mammals. Historically, HPAI viruses have not been transmitted back into wild aquatic birds,
and these birds have not played a significant role in spreading HPAI to poultry or other
domestic birds.

In Kazakhstan, the first HPAI outbreak was reported in 2005 at a poultry farm in the Pavlodar
'region. Subsequently, in 2020, an Al outbreak caused mass mortality in poultry across several
farms in seven regions. Recent Al outbreaks reported worldwide were found to be

- reassortants of closely related influenza viruses of Iraqi origin. The current epizootic situation
' among poultry in many countries, including the Republic of Kazakhstan, necessitates
monitoring measures to prevent the emergence and spread of avian influenza among
agricultural birds. Therefore, large-scale avian influenza outbreaks require timely and effective

preventive measures.

Systematic molecular biological screening of samples collected from wild birds during spring-
summer migration and from poultry kept in private farms near bird migration routes across
various regions of Kazakhstan significantly expands our knowledge of AIV distribution patterns
and ongoing evolution. This research can also contribute to the selection of relevant vaccine
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strains and minimize the role of birds as sources of new, potentially dangerous variants of
avian influenza.

The main aim of this doctoral dissertation is to isolate and characterize Type A avian influenza
virus strains from wild and domestic birds in the Republic of Kazakhstan.

Total of 3383 biological samples (2020-2022) from wild and domestic birds were used in the
study. Methods used includes standard virological methods, serological (enzyme-linked
immunosorbent assay, GGA, HAI, etc.), molecular biology methods (polymerase chain
reaction, sequencing) and bioinformatics analysis methods (Clustal W algorithm, "neighbor
joining" method, Tamura-Nei model, BLASTn analysis). Results revealed that 100 samples were
positive for H5 antibodies. Four AIV strains were isolated from chicken embryos namely the
(1) A/Chicken/North Kazakhstan/184/2020 (H5N8), (2)A/Mute swan/Mangystau/9421/2022
(H5N1), (3) A/Caspian tern/Atyrau/9184/2022 (H5N1) and (4) A/Chicken/Almaty/220/2020
(H9N2) from wild and domestic birds. The three H5 isolates are closely related strains, while
the HIN2 strain is not related to the previously isolated Kazakhstani HON2 viruses isolated
from wild birds. Moreover, the HIN2 showed a deletion of the TEl amino acids which resemble
the highly pathogenic marker of the A/Duck/HongKong/Y280/97 strain isolated during the
epidemic of poultry in China. In addition to that, the HA gene of HSN8 and H5N1 contains
motif indicating of highly pathogenic AIV variants detected in European countries. Complete
genome sequences of selected strains were published in the international GenBank and
GISAID databases.

Furthermore, 2 patents were generated for utility models (1) No. 7497 "Method for
developing a real-time PCR test system for detecting and differentiating avian influenza virus"
and (2) No. 8586 "Avian influenza virus strain clade 2.3.4.4b A/chegrava/Atyrau/9184/2022
(H5N1), used for the preparation of diagnostic drugs and vaccines".

Ms Tenyzbaykyzy has published 2 articles in Q2 and Q3 journals and presented 2 scientific
papers at an International and scientific Conferences. Kazakhstan local AIV isolates has been
molecularly characterized and phylogenetic analysis showed their significant findings. The
methods of testing AIV has been patented and the selected AIV whole genome sequences has
been submitted to public domain. The thesis has the scientific merit and clearly meet the
requirement of the thesis for a PhD degree in the speciality 8D05105-Biotechnology.

Yours truthfully, . DR SITI SURIARSHAD

Felo Pengajar
Jab & Mikyoblologl Veterinar
F Perubatan Veterinar
Universi Putra Malaysla
Dr Siti Suri Arshad 43400 UPM Serdang, Selangor

Teaching Fellow
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IIYTPA MAJIAM3HUS YHUBEPCHUTETI

BETEPHHAPHHHBIK MEJTUITUHA ®AKYJIBTETI
6 xapama 2024 x.

8D05105-BroTexnomnorus MaMaHJIBIFbl  GOHEBIHIIIA ¢unocodus A0KTOpEI (PhD) eumsmvu
ASPEIKECIH iy ymin KOoprayra ycenburran «Kazakcran PecnyGimkachimpmg ayMarsIHja
TApajiFaH KyC TYyMaybl IITaMM/{aphIH FeHOTHITEY» arTel Baitkapa bapmaryn TenisGaitkpsp
XaHBIMHBIR KaH/IHAATTBIK HCCePTALHACHHA CBIH MIKip.

Kypmerri MBIp3a/XaHbIM,

Men Baiikapa Bapmaryn Teris6aitkprsns XaHBIMHBIH IOKTOPIIBIK JIMCCEPTAIHLCEHA pecmu
CBIH MiKip Gepy ymin XKa3yamMBbIH.

Kyc tymaysi (Kr) — vyit KyCrapbiHa 1a, sxabaifpl KYCTapra na ocep ererin ete HKYKITATBI
BHPYCTBIK aypy. Kyc Tymaysimbmyg BHPYCTapel cupex Gouca na, CYTKOPeKTLIepeH, COHBIH
iminge anaMmiapian a Tabbiaml, Kasipri yaksirta apTYpIi KOMOMHaNmsIapaa kesnecerin
19 remarrmorunun sxome 11 mefipamunnaza BUPYCBIHBIH iMIKi Typiepi 6erii. PHK
TCHOMBIHIAFBI MOJICKYJTAITBIK e3repicTep exi Herisri mexanmsm APKBUIBI JKYPENi: HYKTENiK
MyTanusuiap sxone PHK CCrMEHTTEpiHiH KaiiTa accopTanmacel. Aypy Gykin snemue Ke3zecce
J1e, XeHOip inmxi THITapMAaKTap/IbIH TapasTy s aliMaKTEIK 3aHABUILIKTAPBIH KepceTe.

CoHrpl KBUIIAPHl  IHJIEMHOJIOTHS ’KOFapbl MaToreHni Kyc Tymayer upycer (JKITIKT)
KolTeren emepne yii KYCTapelHa 3HIEMHKAJIBIK bombm, Gykin onemue Y#H Kycrapel men
*KabaHkl Kyctap apackmia KCH Tapany tyasipaer. Kyc TYMaybl BUDYCHIHBIH GipHemie immki
TYP7iepi, aran aiftkanna HS, H7 sxone H9, anamnap men Gacka CYTKOPEKTLIEpT XKyKTEIpY
aPKBUIBI TYPAPAIBIK TOCKAYBLIbI Oysner. Tapuxu TYPrBIIaH anFanja, JKIIKT BUPYCTaphI

Kazakcranna XKITKT-npg QIFAIIKE! KeH Tapaiysr 2005 by [aBnosap o6mbickmnare Kyc
(epmaceina Tipkesi, Keitinmen, 2020 sxpumm KT-nb1H xeq Tapaiybl JKeTi aiMaxTars
Oipreme (bepmanapaa KYCTapIbiH jKallmai KelpbUTysina asim keni. JKakpiaa Oykin anempue
Tipkenren KT-apmg Tapanyel Mpakran mekan TYMay BHUDYCTapBIHBIY peaccopranTraps!
CKCHI aHbIKTabl. Konreren Cancpae, consry iminge Kaszaxeran PecnyGnuxkacema Kycrap
4PACBIHNA KANBINTACKAH SMH300THSITEIK Karjai aypul IapyamrbuIBFeL KYCTapel apaceiHma

&JIBIH ity MapaiaphiH KakeT eTeyi.

Kexremri-sasrsr kemri-kon Ke3iHge kabaifbl KyCTapnan oxene Kasakcranusig opTYpIi
aliMaKTapeIHIars! KYCTap/IblH KOIIi-KoH MAapIIPYTTaPEIHA JKAKBIH JKEKe lapyambUbIKTapa
YCTAIATBIH Yif KycTaphlHa®H >KHHAIFam YArinepain skyiterni MOJICKY TaNbIK-0HOJIOr HSTBIK
CKPHHHHIT KYC Tymaysl BUPYCBIHBIH Tapay 3AHIBUILIKTaphl MEH arbIMAarb 9BOJIIOIHSACHI
Typaiis OiniMimiszi aiitapnsicraii Kenelreni. Byn seprrey compmen Katap BaknuHanapuIg
THICTI  mrTamMmaaps Tanlayra OKoHE KyC TyMaybIHbIH KaHa, BIKTHMAN  KayimTi
HYCKallapeIHbIH KO3 peTie KYCTap/bIy pesin asaiityra bikman €Tyl MyMKIH.

I[Tyrpa Manaiizus YHHBEPCHTET] Berepunapnbix memummna $axynsreri,
43400 [IMY Cepnanr, Cenanrop Jlapyn Oxcan, Manaiizug.
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OCHI JIOKTOPJIBIK JMCCEPTALMSHBIH Herisri Makcarel KasaKkcran PecnyGnuKachHbIH jKadaibl
JoHE Yil KycTapbiHaH A THNTI KYC TYMaybl BHPYCBHIHBIH MITaMMZIapbiH Oenin amy KoHe
cunarray 6osbin TabbLIa bl

3eprrey GaphichHIA %Kabaibl XKOHE YH KyCTaphlHBIH 3383 Guonorusuislk yirinepi (2020-
2022) xommanbusl KomjaHeurrad dnicTepre CTaHAApIThI BHPYCONOTHSUIBIK  QIiCTEP,
CEepPOJIOTHSUIBIK (ammyHOdepmentTik Tammay, [TP, [ATP skome T.0.), MOJEKYJIAIBIK
GuoorHs aicTepi (moauMepas/ibl Ti30EKTi peaKius, ceKBeH/Iey) KoHe OnonH(OPMATHKAIBIK
Tanpay oxicrepi (Clustal W anropuwi, «kakpii OaliIaHbICTHIPY» anici, Tamypa-Heii Mozeni,
BLASTn Tanmays!) skatamsl. Hormxemep 100 yirimig HS aHTHJICHENEpiHe OH EKEHIH
xopcerti. Kyc Tymaysl BUPYCBIHBIH TOPT IITaMMBbI TaybIK sMOpHOHAApPBIHAH OKIIayJaHFaH,
aran  aditkanma: (1) A/Chicken/North Kazakhstan/184/2020 (H5N8), (2) A/Mute
swan/Mangystau/9421/2022 (H5N1), (3) A/Caspian tern/Atyrau/9184/2022 (H5N1), (4)
A/Chicken/Almaty/220/2020 (HIN2) sxabaiib jaHe Yil KyCTapbIHAH. HS ym usonsarsr Oip-
GipiMeH THIFEI3 GailIAHBICTHI ITAMM/AP OOMEI tabsmane;, an HIN2 mrammel skabaiibi
KycTapjian OKinaynanran OypbH OKIIayJaHFaH KasaKCTaH/IbIK HON2 BupycrapsiMeH
Gaiimansictsl emec. CombimMen Karap, HIN2-me Kprradaarsl Kyc SNHISMHACHI Ke31HIe
oxmayanran A/Duck/HongKong/Y280/97 mTaMMBIHBIH JKOFapsl naToreHAi MapKepiHe
ykcaiiTei TE] aMHHKBIIKBUIIAPBIHBIH KOHBUTYB! AHBIKTAJI/BL. Consiven katap, HSN8 xone
H5N1 pupycrapeibii HA reninze Eypoma enjiepiHAe KE3JeCeTiH Tymay BHPYCHIHBIH
JKOFapBl TIATOreH/Ii HYCKaIapblH KepceTeTin janen 6ap. Tamnanrad mTaMMIApIbIH TOJBIK
resoMsIK Tiz6eri GenBank xone GISAID xanbiKapalbiK ASpECKKOPIAPBIH/IA KapHATAH/IBL.

CoHBIMEH Karap, Maiiiaisl Mojenbaepre 2 natenT aibHIsl (1) No 7497 «Kyc Tymaybl
BHPYCBIH aHBIKTAY JKOHE capasiay YIIiH HaKTbl yaKbITTarbl [ITP-tect Kyiiecin a3ipney Tocimiy
xome (2) Ne 8586 «J/[MarHOCTHKAIBIK Ipenaparrap MEH BaKIMHAIIAP/Ibl naiiplHaay YIIH
KonnaHbmaThi 2.3.4.4b  A/Caspian tern/Atyraw/9184/2022 (H5N1) TapMarbiHbiH Kyc
TyMaybl BHPYCBIHbIH IITAMMBD).

Teriz6aitkenbl xansM Q2 xone Q3 KypHanmapemHaa 2 Makajia JKapusial, XalbKapaJblk
JKaHE FHUTBIME KOH(bepeHnusnapa 2 FeulbiMi OasHiama yobi/pl. KasakeTranabiK JKEPrimiKTi
KTB w3onaTTaphl MOJEKYIAIBIK CHTATTANIBI, @l (UIOTEHETHKANBIK Tajaay ONap/biH
MaHBBIEl HoTwkenepin xepcerti. KIB Tecriney onictepi marenrrenai xkone KIB
reHOMBIHBIH TAHIAIFaH Tiz6ekTepi kenuiixikke Gepinui. JluccepTalMsHbiH FHUIBIMH MaHBI3bI
6ap xome 8D05105-broTexHONOrHsS MaMaH/BIFBI Goiipmma ¢uiocodus moxtopsl (PhD)
JOPEXKeciH ay YIIiH JUccepTallusra KOHbUIATHIH TalalTapra TOMIbIK colikec Kemnel.

Kypwmernes, /Komsy/
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