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To whom it may concern

6 June 2023

REVIEW

of a foreign scientific consultant on the dissertation work of Kairzhanova Alma Duisenbaykyzy
on the topic: “Genetic diversity of Francisella tularensis strains circulating in Kazakhstan”

submitted for the degree of Doctor of Philosophy (PhD) in veterinary sciences in the specialty
8D09101- Veterinary welfare of animals.

Tularemia is a zooanthroponotic infection caused by the gamma-protecbacterium Francisella
tularensis. This acute infectious disease has a pronounced natural foci with periodic epizootics.
Currently, there are four recognized subspecies of F. tularensis: tularensis, holarctica, mediasiatica
and novicida. All F. tularensis subspecies are distributed in many countries of the Northern
Hemisphere.

Francisella tularensis has polyadaptive properties that allow them to parasitize a wide range of
animals, both vertebrates and invertebrates. Epizootics accompanied by noticeable death of
animals are characteristic of the common vole, water vole, house mouse, and muskrat.

Knowledge of the genotypes of circulating strains is important for epidemiological and
epizootic monitaring at the local and global levels. At the local level genotyping allows us to trace
the source and routes of infection spread. At the global level, it makes it possible to differentiate a
natural outbreak from an artificially induced outbreak resulting from malicious intent and enables
us to trace evolutionary changes. Only by studying circulating strains, any conclusions can be drawn
about the epidemiology and of this important bacterial species.

The goal of the doctoral student's research was to study the genetic diversity of Francisefla
tularensis strains circulating in Kazakhstan using highly discriminatory methods and to map the
distribution of genotypes to improve tularemia control.

As a result of research conducted by Kairzhanova A., MLVA genotyping of 148 strains of Francisella
tularensis circulating in Kazakhstan was conducted for the first time. Thirty genotypes were
identified, it was found that large genotypes combine strains isolated in different geographical
areas. Whole-genome data of 39 strains of Francisella tularensis subsp. holarctica isolated in
Kazakhstan from natural water bodies, ticks, rodents, predators and from one migratory bird were
obtained for the first time. Two lines, B.4 and B.12, were identified. The study demonstrates a wider
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distribution of B.4 genotype in Asia and revealed a more basal branching point in this subclade. The
findings support the hypothesis of an Asian origin of F. tularensis. The detection of identical
genotypes in strains separated in time by decades and thousands of kilometers of geographic
distance confirms the bacteria's ability for long-term persistence and rapid spread over long
distances. Based on MLVA typing and whole genome data, maps of genotype distribution in the
territory of Kazakhstan were made. The results indicate an extensive distribution of strains with
identical genotypes. The whole-genome data of Francisella tularensis strains were deposited in the
international database; the optimal seven-locus MLVA typing scheme was determined, which
allows reducing the costs and time for primary genotyping of strains.

The submitted dissertation work on qualification characteristics has a level that absolutely meets
requirements for work for the degree of Doctor PhD, is recommended for public defense, and the
author Kairzhanova Alma Duisenbaykyzy deserves to be awarded the scientific degree in the
specialty 8D09101- Veterinary welfare of animals.
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OT3bIB

Ha IHCCEPTALMOHHYIO paboTy 3apy0esKHOro HAy4yHOro KOHCyJIbTaHTa KampkaHoBOH AJMEI
Hy¥icenbalikei3er Ha TeMy: «[eHerTmueckoe pasHooOpasue mrammos Francisella tularensis
LUUPKYJIUPYIOKHX Ha Tepputopud Kaszaxcranay, IpeAcTaBICHHYIO Ha COMCKAHHE YYEHOM
crereny nokTopa gpuaocoduu (PhD) mo BeTepuHapHBIM HAyKaM [0 CHIENHATEHOCTH

8D09101- «Betepunaproe Giraromnosyune »KUBOTHBIXY.

Tynapemus - 300aHTpOMOHO3HAs WH(EKIMs, BHI3LIBACMAs ramma-nporeobaxrepuei
Francisella  tularensis. 210 ocTpoe HHEKUMOHHOE 3a60TCBAHHE HMEET BBIPAKEHHY IO
PHPOMHO-04aroByl0 IPUPOIY ¢ INEPHOAMYECKHMH OSMM300THAMH. B HacTosmee Bpems
CYLIECTBYCT YETHIpEC NPU3HAHHBIX NoaBHIA F. fularensis: tularensis, holarctica, mediasiatica u
novicida. Bce nomsumel F. tularensis pacmpoCTpaHeHBI BO MHOTHX cTpanax CeBepHOro
[Tomyurapus.

F. tularensis obnagaroT moNMAaANTHBHBIMH CBOMCTBAMY, KOTOPEIE TIO3BOJISIIOT MM
1apasuTHPOBAaTh HA LIMPOKOM CHEKTPE JKMBOTHBIX, KaK MMO3BOHOYHBIX, TAK H OECIIO3BOHOYHBIX.
ONH300THH,  COTIPOBOXKIAIONIAECS — 3aMETHOM THOEIBI)  KHBOTHBIX, XapaKkTepHBl s
OOBIKHOBEHHO# MOJEBKH, BOISHOM IIOJIEBKH, JOMOBOH MBIIIH, OHAATPBI.

3HaHue TEHOTHIOB LHPKYIUPYIOUHX IITAMMOB B&XKHO IS SIHIEMHOIOTHUECKOrO M
STHU300THYCCKOrO MOHHUTOPMHIA HA MECTHOM H ITI00&IBHOM YPOBHAX. | €HOTHNMpOBAaHHE Ha
JIOK&IbHOM yPOBHE N03BOJIAET NPOCIEIUTh HCTOUHMK U MyTH pacipocTpaneHus madexuum. Ha
TI00AIPHOM YPOBHE 3TO II03BOJSET OTJIMYMTH ECTECTBEHHYIO BCTIBIIKY OT HCKYCCTBEHHO
BBI3BAHHOH BCIIBILUKH, BHI3BAHHOH 3JIBIM YMBICIOM, H TO3BOJIAET HPOCIELUTH HBOJOIHOHHEE
u3MeHeHH . TONpKO M3ydas UHUPKYIMpYIOIIME IITAMMEBL, MbI MOYEM CHEIaTh KaKHe-Iu6o
BBIBO/IBL.

Lenbro wmccmenosanus [JOKTOpaHTa OBUIO H3y4YeHHE TEHETHYECKOTO pazHo0Opazus
WTaMMOB Francisella tularensis nwupkynupyromux B Kazaxcrane, ¢ MCIOTB30BAHHEM BBICOKO
AUCKPUMHHATHBHBIX METO/IOB M KAapTHPOBAHWE DACHpENeNIeHHs TEHOTHIOB Ul YITydIIeHHS
KOHTPOJIS TYJIAPEeMHUH,

B pesynbrare uccnenopanmii Kaupikanosoit A. Bmepsble GbLIO nposeneHo MLVA
(MysbTHIOKYCHBIH anamu3 VNTR-noBTopos) - reHortumuposanue 148 mrammon Francisella
tularensis, mapxynupytomux B Kasaxcrame. BrisieneHo 30 reHOTHIIOB, YCTaHOBJIEHO, YTO
KpYIHBIC TEHOTUIE! OOBEAMHSIOT IITAMMbI, H3ONHPOBAHHBIE B DA3HBIX IeorpadHuecKux
paitonax. [lomHoreHomusle nauuele 39 mrammos Francisella tularensis subsp. holarctica,
BBIIENCHHBIX B Kaszaxcrawe W3 NPHPOXHBIX BOLOEMOB, Kieluel, IPBI3YHOB, XHUIIHHKOB H OT
ONHOM IEPEeeTHON NTHLBI, TONyYeHE! BlepBble. Boum uaeHTHUIMpPOBaHE! ABe THHAN: B.4 u
B.12. Mccnenoranue nemoHcTprpyeT G0mee MHpPOKoe pacrpocTpaneHue reqotuna B.4 B Asuu u
BBRIABMIO Oonee OasafbHyl0 TOUKY BeTBIeHHS B 9ToM cybkmame. IlonydeHuble naHHBIE
HOATBEPIKAAIOT ~ TUMOTE3y  a3MaTCKOro IPOUCXOXKAEHMA F.  tularensis. O6GuapyieHue
HICHTHYHBIX ICHOTUIIOB y IITAMMOB, Pa3leNICHHBIX BO BPEMEHH HECATHIIETHSIMH H ThICSYaMH
KUJIOMETPOB  TeOrpauyueckoro paccTOSHHS, MOATBEPIKAAET CIOCOOHOCT: OakTepuil K
AMUTENEHON MEPCHCTEHIMH | OBICTPOMY PAaCIIPOCTPAHEHUIO Ha GOJBIINE PACCTOSHHES.

Ha ocnose MLVA-THOHPOBaHWS W MOJHOTEHOMHBIX [AHHBIX COCTABJICHBI KapThl
pacmpoCcTpaHeHus TEHOTHUIIOB Ha TeppuTopuu Kasaxcrama. PesynbraTel ykaselpaloT Ha
001KMpHOE PacPOCTPAaHEHHE WUTAMMOB ¢ MIEHTHYHBIMH T€HOTHIIAMH. [10JHOreHOMHbIE MAHHbIE
WTAMMOR [Francisella tularensis BBeIeHBl B MeX/yHaponHyr 6a3y MaHHBIX, OIpeHeieHa
ONTHMAJIbHAS CEMHJIOKYCHAs cXema THnHpoBanud MLVA, mo3Bonsiomas coKpaTuTh 3aTpaThl 1
BpeMsl Ha TIEPBUYHOE I'€HOTUIIHPOBAHHUE [ITAMMOB.

lpescraBnennasn auccepranuonnas paboTa [0 KBaTH(UKALMOHHBIM XapaKTEPUCTHKAM
MMEET ypOBEHb, COOTBETCTBYIOWMH TpeOoBaHMAM K paloTe HA COMCKAHHME YYEHOH CTEINeHH
noktopa PhD, pexomesnoBana k oOIecTBeHHOH 3amute, a aprop Kampikamosa Aima
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,I[YHcaHGaPIKBISBI 3aCIYKHBAET IIPHUCYIKICHHA y‘leHOH CTeIeHH oI
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«BeTepHHapﬂoe 6Harononyqne JKHBOTHBIXY,

JOKTOp BETEpHHAPHBIX HAYK,
[Ipodeccop, 3aBemyiouuii naboparopuen
THTHEHBI JKHBOTHBIX ¥ HH(DEKIHOHHBIX
saboseBanuit

Yuusepcurera I0ctyca JIubuxa ['nccen Kpucra OBepe (Christa Ewers)

Peqny6nuka Kazaxcran, AxmonuHcKas 061acTs, ropoa Kocuisl, asaguaroe OKTAOps
JBE TBICAYM ABAALATH TpeThero roxa, s OmapOexoB Myxtap AnpabepreHosud, HOTapHyC
AKMONHHCKOH o6nactu, aeficTByrommil Ha ocHoBamuu juueHsuu Nel3016165, BerianHOH
12.10.2013 roga KoMHTeTOM perucTpallOHHON CIy:kOBl W OKa3aHWs MPAaBOBOH MOMOLIH
Munncrepersa octuiuu Pecrybmuku Kazaxcras, cBUAETENBCTBYIO MOMTHHHOCTH MNOMMHCH
MEPEBOIYHKA MLIpsaxa 1 Kanbonart.
EHe RO X C TAHOB/ICHA, 1eeCcTIOCOOHQUTH U IIOTHOMOYHS IIPOBEPEHEL.
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