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Madame, Monsieur,
Dear Thesis Committee,

Itis my pleasure to write this review of the thesis of Mr. Garshin Alexander Andreevich, titled
"Study on the Impact of Pesticide Pollution on Genetic Status and Health of Population in
Almaty Region." As the supervisor of Mr. Garshin throughout his research journey, | can
attest to his dedication, expertise, and commitment to this demanding field of research.

Understanding further the significance of integrating exposure, and health effects when
facing environmental pollution to pesticides and persistent organic pollutant is paramount.
However, such integrative approaches are still limited notably for understanding of their
long-term implications. Further studies investigating these aspects are of importance to
comprehensively grasp the health risks posed by pesticide exposure and improve policies
to mitigate these risks effectively. Mr Garshin's Thesis follow this logic. Epidemiological
studies unveil a high prevalence of bone marrow cancers among exposed individuals. While
accepted methods for assessing short and long-term health risks have been established,
they often overlook individual variations and the genotoxicity of pesticides. Addressing
these gaps through an individualized assessment of health risks and genetic status
associated with pesticide exposure is of particular importance. Mr Garshin’s work is in line
with this novel field of risk assessment.

Mr. Garshin's thesis presents an analysis of the effects of pesticide pollution on human
health and the genetic status of exposed populations in the Almaty region of Kazakhstan.
The author rather exhaustively discusses the methods used to assess risks at both cohort
and individual levels, highlighting the importance of taking into account a multitude of
individual and environmental factors. One of the strengths of this manuscript is its
methodology, which incorporates dietary consummation form, a variety of parameters and
molecular endpoints of the health impairments, and statistical techniques to analyse the
data collected. Indeed, the author used different kinds of laboratory methods: DNA
extraction and analyse, chromosomal aberrations but also presents as well as an ability to
critically interpret the results in the wider context of environmental exposure. The results
presented in the manuscript provide valuable information on the impacts of pesticide
pollution on human health, highlighting a significant increase in the frequency of
chromosomal aberrations in exposed areas compared with the control village. In addition,
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molecular genetic analysis revealed an increased frequency of mutant alleles in genes
involved in the biotransformation of organochlorine pesticides, suggesting a potential
predisposition to pesticide toxicity in exposed individuals. Another important contribution of
this manuscript is the identification of correlations between specific food products and the
presence of certain groups of pesticides, which provides essential information on dietary
habits and pesticide exposure levels among the population studied. In addition, the cohort
analysis identified the greatest risks associated with the consumption of certain food
products contaminated with high levels of pesticides, underlining the urgency of targeted
intervention measures to mitigate health risks.

Thus, Mr. Garshin's innovative work has enabled the comprehensive assessment of risks
at both cohort and individual levels, utilizing an approach that integrates a multitude of
individual and environmental factors. This approach offers a deeper understanding of the
potential hazards posed by pesticides, identifies the most vulnerable population groups and
reveals the complex links between pesticide pollution, genetic susceptibility, and human
health impairments, providing a key knowledge for future research and policy interventions
in this critical area.

In addition to his research findings, Mr. Garshin's personal contribution to the study has
been significant. He was directly involved in all stages of the research process, from project
development to data analysis and interpretation. His attention to detail and rigorous
scientific approach have been instrumental in ensuring the success of this research. This
work should be of great significance for different fields: public health policy and
environmental management, and for different scales : the studied Aimaty region and
worldwide.

The results of Mr. Garshin's research have been presented in various international scientific
congresses, including the 46th FEBS Congress in Lisbon, Portugal, and the 47th FEBS
Congress in Tours, France. Additionally, his work has been published in 9 scientific papers,
3 of which have appeared in high-impact scientific journals according to the Web of Science
database.

In conclusion, | have confidence that this thesis represents a significant contribution to the
field of environmental health and genetics. | recommend his thesis for the defense and
commend him for his exemplary research efforts. In my opinion the thesis fulfills all
requirements for obtaining a PhD degree. The thesis is ready to be defended orally in front
of a respective committee.

With my very best regards,
Matthieu DELANNOY
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OT13bIB HA JOKTOPCKYIO IUCCEPTALHIO
CapmuHa AjeKcanapa AH1peeBH A

ManaM, MCBE,
VpakaeMplit JlMccepTalMOHHBIA Cosger,

Jlns MeHs OrPOMHOE YIOBONBCTBHE Hamucarh 3TOoT 0030p Ha AMCCEPTAlMOHHYIO
paGory r-na l'apmmna Asexcanapa AHJpeeBHYa NOJ Ha3BaHHEM «WceneoBaHue BIAAHHSA
3arps3HeHHA MECTHIHIaMH Ha reHeTHUYeCKHil CTaTyc H 3/10pOBbE HACCICHHS AJIMaTHHCKO#H
o6nacTH». Kak HayuHbIH PYKOBOJHTEIb TI-Ha [apmuHa Ha TNPOTSHKCHMM BCETO €ro
MCC/IeI0BATEIBCKOTO MYTH, 5 MOry HOATBEPAHTE €O caMooTaAa4yy, KOMIIETEHTHOCTb H
TIPUBEPKEHHOCTD K 3TOH CII07HOIi 0671aCTH HCC/IeIOBAHMH.

JlanbHeiimee TOHMMaHHE BAKHOCTH HHTErpallii BO3CHCTBHSA W TOCIEJICTBHH s
3/I0pOBbsi IPH CTOIKHOBEHHH C 3arpA3HEHHCM oKpyKatoleil CpeZibl NeCTHIHIaMH 1 CTOHKHMH
OpraHMYeCKHMH 3arpA3HUTEISAMH  HMECT TIepBOCTENIEHHOE 3HAYCHHC. OjHako TaKHe
MHTErpaTHBHBIC [OJIXOJbI TO-TIPEKHEMY OrpaHMYeHbl, OCOOCHHO [V MOHMMAHHA uX
JOITOCPOUHBIX MOCTIECTBHI. JlanpHeiilie HCCIeI0BAHHS, H3Y HAIOIHUE STH aCIIEKThl, UMEIOT
BAKHOE 3HAYCHME JUTS BCECTOPOHHETO IMOHMMAHMs PHMCKOB JULA 3/10pOBbSl, CBA3AHHBIX C
BO3EHCTBHEM MIECTHIIMIOB, H COBEPIICHCTBOBAHMSA NOTUTHKH 1o 3¢ (HeKTHBHOMY CHHKEHUIO
ytHX puckoB. Jlucceprauus r-Ha [apmuHa cremyeT 3TOH JIOTHKE. DNHIEMHOIOTHISCKHE
{CCIIeI0BAHMS PACKPBIBAIOT BBICOKYIO PACTPOCTPaHEHHOCTE paka KOCTHOTO MO3r'a Cpe/iH JIHIL,
[TOJBEPIIIMXCS BO3JCHCTBHIO. XOoTs OBLIENPHHATbIE METOIbl OLEHKH KpaTKOCPOTHBLIX "
JOJTOCPOYHBIX PHCKOB JUIS 3710pOBbA GbUIM YCTAHOBJICHBI, OHM YACTO YIyCKaiOT W3 BHIY
MHMBHIyaJbHbIE Pa3Iuuds U FE€HOTOKCHYHOCTD eCTHIAZOB. Y CTpaHEHHe THX Mpo0denoB
MOCPE/ICTBOM MHJIMBHTY&IbHOH OLEHKH PHCKOB JTA 370pOBbsl M TEHETHYECKOro CTaTyca,
CBSI3aHHOIO C BO3/EHCTBUEM MECTHIMIOB, HMEET ocoGoe 3nauenue. Paborta r-na ['apuinHa
COOTBETCTBYET 3TON HOBO#H 00/1aCTH OLICHKH PHCKA.

B juccepraimu r-Ha [apimmMHa NpPEICTABICH AHAIH3 BO3ECTBUS 3arpsA3HEHHs
[MecTHIH1aMH Ha 370pOBbE Y€JIOBEKA H FeHETHUECKHii CTAaTyC TIOJIBEPIIIMXCs BO3/ICHCTBHIO
rpynn HacejieHHus B AnmatuHCKO#t obmactn Kasaxctana. ABTOp JOBOJIBHO 1oApoOHO
0GCyKaaeT MeTO/Ibl, HCIIONB3yEMBbIE U OUCHKH PHCKOB Kak Ha ypOBHE KOropT, TaK M Ha
MHIMBAIYAJILHOM YPOBHE, MOTUEPKHBas BAKHOCTH yueTa MHOXKECTBA WH/HMBUyalbHBIX H
skosorudeckux axropos. OIHOH M3 CHIBHBIX CTOpOH JTOH PYKONHMCH SBIACTCA CC
METOIO0IOrHS, KOTOpask BKIIIOYaeT B ceOs dopmy moTpebaeH s THIIM, PA3THIHLIC napameTphbl

M MOJICKYJIAPHBIC KOHEYHbIC TOYKH Hapyu.‘[E!HI/Iﬁ 310pPOBBA, a TaKKe CTATHCTHYECKHE METO/IBL




JUIL aHa/ln3a COOPaHHBIX JaHHBIX. JleHCTBHTENBEHO, aBTOP HCMONB30BA pas3InYHbIE BHJIbI
71ab0paTOPHBIX METO/IOB: M3BJICUEHHE W aHAIH3 JTHK, xpomocomuble abepparmu, HO Takxke
AAICMOHCTPHUPYET, & TaKKe CIIOCOOHOCTh KPHTHYECKH HHTEPNPETHPOBATH pe3yIbTaThl B Ooliee
IIHPOKOM KOHTEKCTE BO3/ICHCTBHS Ha OKPYXKAIOLIYIO cpey. Pe3yIbTaThl, NpeicTaBicHHbIe B
PYKOIHCH, IPEIOCTABIAIOT IEHHY0 HHGOPMAIIHIO O BIHAHHH 3arpsS3HEHHUs ECTHIIMIAMH HA
3A0POBLE HENOBEKA, MOIYEPKHBAs 3HAYATENBHOE YBEJIHYCHHE YACTOTHI XPOMOCOMHMIX
abeppanuii B 10/1BepKEeHHBIX BO3EHCTBHIO paiioHax 1Mo CPaBHEHHIO C KOHTPOJILHOH JIepeBHENA.

Kpome Toro, mosekynsipHo-reHeTHUECKHH AHATH3 BBISBHII MOBBIIIEHHYIO YacTOTY
MyTaHTHBIX QIENIEH B IeHAX, y4acTBYIONMX B GHOTpaHCcdOpMAarum XJIOPOPraHU4YecKHX
[IECTHIHIOB, YTO MPEANOJaraeT MOTEHIHATBHYIO IPEIpacloioKEeHHOCTh K TOKCHYHOCTH
TECTHIUIOB y MOABEPIIIHXCS BO3ACHCTBHIO JIHLL. [IpyruM BaskHBIM BKIIA/IOM 3TOH PyKOIHCH
ABJIACTCS BBIABICHHE KOPPEJIANMH MEKIY KOHKPETHBIMH MPOAYKTAMH ITHTAHHS H HATHIHEM
OTPENCICHHBIX TPYIIT NECTHLH/IOB, YTO €T BAXKHYIO HHPOPMALMIO O MHUIIEBBIX IPHBBIYKAX
¥ YPOBHAX BO3JCHCTBHS NECTHIIHIOB CPE/IM H3YYaEMOTO HACETCHHUS. Kpowme Toro, koroprasiii
aHaln3 BbIABHJI HAHOOJIBIIHE PHCKH, CBS3aHHBIE C MOTpebICHHEM OTPEJIEJIEHHBIX TPOAYKTOB
[THTAHUS, 3ArpA3HEHHBIX BLICOKHMH YPOBHSMH IECTHIMJIOB, YTO MOAYEPKHUBACT CPOYHOCT
[PHHATHS LCJICBBIX MEP BMEMIATEILCTBA IS CHHXKEHHSI PHCKOB TS 3/I0POBBbSL.

Takum oGpasoM, uHHOBarMOHHas paboTa r-ma lapmmua MO3BOMMIA MPOBECTH
KOMIUICKCHYIO OLCHKY PHCKOB Kak Ha ypOBHE KOTOPT, TaK M Ha HHIAMBUIYalbHOM YPOBHE,
MCHOJIB3Ysl MOAXOA, KOTOPBIH 00BEIMHAET MHOXKECTBO MH/MBHAYATBHBIX H YKOJOTHYECKHX
(axtopoB. DToT mMOAXOAM oObGecneunBaeT Gonee rIyOOKOe ITOHHMAHHE IOTEHIHATBHBIX
OMacHOCTeH, CO3/aBaeMBIX IIECTHLHAAMH, OIpedelseT Hauboee VA3BHMBIE TPYIIIbI
HACEJICHHA H PAaCKPBIBAET CIIOJKHBIE CBA3H MEXIy 3arPSI3HEHHEM NECTHIIMIAMH, FeHeTHYECKO
BOCIIPHHMYHBOCTBIO M HApYLICHHAMH 3[10POBbsl YeJIOBEKa, IIPEA0OCTABIIAA KIFOUEBbIC 3HAHMS
JUtst Oy Iy IMX HCCIIeIOBAHHMM U IIOJTHTHYECKUX BMEIIATEIBCTB B 3TOI KPUTHYECKOH 00J1acTH.

Ilomumo  pesysnbraToB ero wuccnenoBaHMit, JMYHBIA BKJIAg r-Ha ["apmmnaa B
uccienoBanue ObUT 3HauYHTENbHBIM, OH NPHHHMAT HENOCPEJACTBEHHOE YYacTHE BO BCEX
JTarax uCCIe10BaTe/LCKOro MpoLecca, OT pa3pabOTKH IIPOEKTA 10 aHAIH3a ¥ HHTEPHPETALHH
JaHHBIX. Ero BHUMaHue K JeTansM ¥ CTpOrHil HayYHBIH MOAXO0 CBIFPAJIH PEIIAIOUIYIO POJIb B
00eCIIeYeHHH yCIexa 3TOro HeeeA0Banus. ITa paboTa 10.KHA HMETh GOJIbIIOE 3HAYCHE JUIst
pazIHYHBIX OOJacTel: MOJHTHKH OOMIeCTBEHHOIO 3ApPaBOOXPAaHEHHS M YyIpaBICHHs
OKpPYKaloIeH Cpe/I0H, a TaKKe JUIs pasIHYHBIX MacmITabos: HCCIIEIYEMOT0 perioHa AJIMaThl
H BCET0 MHpa.

Pesynbratel uccnenoBanmii r-ma [apumna Gbum NPEACTaBJIEHbl Ha pa3IMYHBIX
MEKAYHapOHbIX HayYHBIX KOHIPeCcax, BKIo4as 46-i Konrpece FEBS (nepeson: @edepayus
Eeponeiickux buoxumuueckux Obuecms) B Jlnccabowue, lopryramus, u 47-it Kourpecc FEBS
B Type, ®panuus. Kpome Toro, ero pa6ota 6bl1a ony6amkosana B 9 HAy4YHBIX CTATHIX, 3 U3
KOTOPBIX MOSIBUIHCh B BBICOKOMMITIAKTHBIX HaYYHBIX JKYpHalIax cOriacHo 6aze naHHBIX Web
of Science.

B 3akirouenne s ysepen, 4To 5Ta aMccepTanus MpeACTaBIseT coOOM 3HAUMTEIbHbIN
BKJIAJl B 00J1aCTh 9KOJIOTHYECKOTO 3/I0POBbS H F'€HETHKH. $1 PEKOMEH/IYKO €70 IUCCEPTALIHIO K
3allIUTe U BRICOKO OLEHHMBAIO €ro 00pasLoBbIe Hay YHO-HCCIIE0BATEILCKHE PaboThl. [To MoeMy
MHEHHIO, TACCEPTALlHs COOTBETCTBYET BCeM TPEOOBAHUAM [I7Isl TIOTYYEHHs! CTENIEHH JOKTOpa
¢unocopun - PhD. [luccepramms rotoBa K yCTHOW 3ammTe nepel COOTBETCTBYIOIIMM
JIACCEPTAHOHHOM COBETOM.
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PecnyGammss RasancTas, ropoa AJIMaThl, IECTOC dheBpans jBe THICAYH ABAALATD [ATOrO roa

[lepesna ¢ SSEMMBCKOIO Ha PYCCKMH S3BIK BBbINOJTHCH nepesoa4rkoM ByreiTaeBoi Camaun

KyaTosssd
;?
n Vo irmrocto (Dotmet W
Pec rtéif AJMarthbl, mectoe Gespas IBE ThICATH JIBWTB TISITOI0 TO/1a.

5. Haypssesa Jdmmapa OmipOeKKbi3bl, HOTapHyc ropoia AsMaTthl, JeificTBYIOMIMA Ha
ocHOoBamME mmme=smn Ne 22007681 ot 21 anpens 2022 rona, BelAaHa MusncrepcreoM HOcTuunm
PecnyGnmss Kasaxcras, CBHACTE/IBCTBYIO NOMIHHHOCTD MOANKCH CASNaHHONW HM3BECTHBIM MHE
nepeso1swEom ByreiTaeBoi Camau Kyarosubl. JIn4HOCTh €€ YCTaHOBICHA, JEeCTIOCOOHOCTD 1

T0/THOMOSHSE HPOSSPEHBL
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