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Dear Sir/Madam,

I am writing to provide my official review of Mr. Barmak Sabyrkhan’s doctoral thesis.

Salmonella enterica is one of the primary agents of salmonella, a leading bacterial cause of
diarrhea. WHO notes that this bacterial genera is the third most common cause of death resulting
from foodbomne disease. In Kazakhstan, salmonellosis is a continual public health threat. The
capacity to rapidly, sensitively and specifically identify bacterial pathogens in food products is
necessary for food safety. Traditional bacteriological methods, such as isolation, are used, but take
significant time to confirm.

In this doctoral dissertation, the objective was to create PCR protocols for typing salmonella in
clinical samples as well as food materials in the Republic of Kazakhstan. By using a combination of
classical PCR, RAPD PCR, next generation sequencing, and bioinformatic analysis, Mr. Barmak
Sabyrkhan developed a diagnostic approach that could identify S. enterica, S. enteritidis, S.
typhimurium, and S. virchow. Screening of food stock found that the prevalence of S. enterica was
approximately 5% in 2018 and was 2.34% in 2019. Additionally, two patents were generated for
oligonucleotides and for the first time a complete genome of S. enterica was generated using next
generation sequencing and deposited in GenBank.

Mr. Barmak Sabyrkhan presented his work at several scientific conferences in Kazakhstan and has
submitted manuscripts of his findings in peer reviewed journals. The ubiquity of food borne illness
originating from Salmonella demonstrates the relevance of this thesis. The methodologies and
findings of this thesis have scientific and practical implications and clearly meet the requirements of
the thesis for a Ph.D. degree in the specialty 6D070100-Biotechnology.

Yours sincerely,
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Dr. Ian Mendenhall
Programme in Emerging Infectious Diseases
Duke-NUS Medical School
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Peuensusi na qoxroperyio aucceprauuio bapmak Cabpipxan Myxuryasr: Paspatorka ITIP
TECT CHCTEMBI 1151 THITHPOBAHHS CAALMOHE/I B KIAHHHYECKOM MaTepHasle, MTHIIeBOM Chipbe H
POAYKTAX NUTAHHS, NPE/JICTABICHHYI0 HA COHCKAHHE YYeHOI CTeleHn 10KTopa duiocodun
(PhD) o enemmanasuocru 6D070100 - Buotexnoorus

YBakaeMsIii/as,

HacTosumm NHCHMOM NMpecTaBsiio OGUIHATBHYIO PELEHIHIO Ha JOKTOPCKYIO AHCCEPTAIIHIO
bapmax Cabeipxan MyxutyJisl,

Salmonella enterica sBnsieTCs OMHAM H3 OCHOBHBIX BO30yaHTeel calbMOHe/Ie3a, BeayLeit
DaKTepHAILHOM TPHYMHBI THapen. BeeMmpHas oprarmsanis 31PaBOOXPAHEHHS OTMEUAET, YTO ITOT
poa Gaktepuil sBAsETCS TpeThbell O PACHPOCTPAHEHHOCTH MPHYHHOIN CMEPTH OT MNHILIEBBIX
oTpasleniii. B Kasaxcrane canpmonenies npecTasisget NocTOSHAYIO YIPo3y 30POBBIO HACEICHHS.
Jlst oGecnievenust Ge30MaCHOCTH MUIIEBBIX TPOIYKTOB HEOGXOIHMO OBICTpOe, YYBCTBHTEIBHOE U
crielpuyueckoe BbIABACHHE GAKTEPHANBLHEIX NATOIEHOB B [HIIECBBIX npoaykrax. HMenoassyrores
TPAIHIHOHHEIE 0aKTEePHONIOIHYCCKHE METOABL, TAKHE KAK BLLIeACHHE. HO JUIs NOITBEPIKIeHHS
ANArHo3a tpedyeTcs 3HAYUTETLHOE BpeMs.

lleabio  namunoil  moxropekol  muccepranmm  GbUIO  CO3ZAHME [I1P-npoTokoios s
THIHPOBAHNA  CATIbMOHEIT B KTMHMYECKHX o0pasiax, a Takke B IHIIEBBIX MaTepHalaX B
PecniyGnke  Kasaxcran. Mcemomssyst KOMOMHALHIO —KIACCHUECKOii LIPS RAPD - TP,
CCKBCHHPOBAHUA HOBOrO MOKONEHHA U OuouH(opMaTHyeckoro anammsza, Bapmak CaGrppxan
paspaboTan AHArHOCTHYECKHH MOIXOM, KOTOPBIH MO3BOMAIT uaeHTuGUIHpoBaTh S. enferica, S.
Enteritidis, S. Typhimurium u S. Virchow. CKpHHHHT 3armacoB TPOJOBOILCTBHS MOKA3AN, YTO
PACIIPOCTPAHCHHOCTE S. enterica cocTabnana npuGiusutensno 5% s 2018 roay u 2,34% 8 2019 rony.
Kpoxe Toro, b1t nosyuenst gga natenTa Ha OJHTOHYKIEOTHILL, 1 BIlepBbIe OBLT NOTyYeH MOTHEIH
FeHOM S0 enferica ¢ WCTIONB30BAHHEM CEKBEHHPOBAHHS HOBOTO TOKOTCHHS U JENOHHPOBAH B
GenBank.

bapmak CalpIpxan mpencTaBii cBoto paGoTy Ha HeCKOJBKHX Hay4YHBIX KOH(EpPEeHLHIX B
Kasaxcrake i [peIcTaBHi PYKOIICH CBOHX PE3YNBTATOB B PEICH3HPYEMBIE AKypHansl lnpokas
PACHPOCTPAHCHHOCTD  MUIICBbIX 3a00/CBAHNH, BbI3LIBAGMBIX CAILMOHEITAMH, AEMOHCTPHDYET
AKTYATLHOCTE STOH AHCCepTalii. MeTo0I0THI | BBIBOAB JAHHOMN JHCCEPTAIIHH HMEIOT Hay4dHOe
Il TIPAKTHHYECKOE 3HAYCHHE H ABHO COOTBETCTBYIOT TPeOOBAHUSIM K IMCCEPTALMH HA COMCKAHHE
YUCHOH cTenenu Aokropa Gunocoduu no cnenuansuoctd 60070100 - BHOTeXHOTOM M.

C yBaxenuem,
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JokTop HMan Menzenxont
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