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REVIEW
of the foreign scientific adviser, Kalendar R. N. on the thesis of PhD candidate of specialty
“8D05105-Biotechnology” Pozharskiy A. S. “Investigation of the gene pool and genome editing of
the tomato varieties bred in Kazakhstan”

The research presented by Alexandr S. Pozharskiy for PhD degree focuses on the analysis of
genetic diversity and application of genome editing methods in domestic tomato varieties. This
study aimed to improve the resistance of these varieties to powdery mildew, which is of practical
importance for agriculture in Kazakhstan. For the first time, domestic tomato varieties have been
the object of a comprehensive molecular genetic study. The development of resistant crop lines is

a key task for ensuring the food security of the country and reducing dependence on imported
seeds.

In this study, detailed molecular genetic analysis of tomato varieties was carried out using
microsatellite markers and markers of resistance to pathogens. This allowed the identification of
genetic relationships of Kazakh varieties among themselves and with Russian varieties, as well as
the identification of varieties with markers of resistance to the fungus Fusarium oxysporum and
the oomycete Phytophthora infestans as promising for genome editing. CRISPR/Cas9 technology
for tomato genome editing was used for the first time in Kazakhstan. Simultaneous editing of
SIMlo1, SIMlo5, and SIMlo8 was carried out to study the possibility of mutual effects of mutations.
The experimental analysis confirmed the efficiency of the proposed approach and identified the
most promising varieties for further breeding. Comprehensive bioinformatics analysis was used to
evaluate the applicability of the methodology both for varieties of the same species and for other
species of the Solanacea family.

The scientific significance of this work lies in the fact that, for the first time in Kazakhstan, a
comprehensive analysis of domestic tomato varieties for disease resistance, as well as applied
genome editing to increase their resistance, was conducted. The obtained results will be promising
for further studies on the introduction of new lines into breeding practice. The thesis is constructed
logically and consistently and is presented at a high scientific level A.S. Pozharsky underwent a
scientific internship at the Laboratory of Plant Genome Dynamics at the Institute of Biotechnology,
University of Helsinki, from March 5 to May 19, 2024, under my supervision, during which he was
trained in practical and theoretical approaches to genomics and molecular genetics of plants,
which he then used in the preparation of this thesis. Pozharsky A.S. has shown solid skills in
experimental work, bioinformatics, and data analysis, and has fundamental knowledge in his field
of research, the ability to analyse, interpret, and publish his own research results.
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The main results of the work have been published in 10 scientific papers, including three
articles in leading international publications (1-2 quartiles Web of Science), one article in a
domestic peer-reviewed journal, four abstracts of international conferences, as well as a
methodological manual and a patent for utility model. This work was carried out within the

framework of scientific projects aimed at the development of agricultural crop biotechnology in
Kazakhstan.

Based on the above, | conclude that the presented dissertation is a completed scientific study
that has both theoretical and practical value. The work fully meets the requirements for a PhD

thesis, and its author deserves to be awarded this degree in the specialty “8D05105 -
Biotechnology.”

Sincerely,

Professor Ruslan Kalendar
University of Helsinki
00014 Helsinki, FINLAND

GSM: +358294158869
Email: ruslan.kalendar @helsinki.fi

URL: https://researchportal.helsinki.fi/en/persons/ruslan-kalendar
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OT3biB
3apy6eKHOro Hay4Horo KOHcynbTaHTa Kanenpgaps P. H. Ha gnccepTtauymio PhD-aokTOpaHTa
cneuymanbHocTn «8D05105-buotexHonorma» Mosxapckoro A. C. Ha Temy: «U3yyeHue reHopoHAaa
W peakTUpOBaHWE reHOMa COPTOB TOMATa Ka3axCTaHCKOWM CeneKkummn»

MNpeacTaBneHHoe guccepTaumMoHHoe nccneposaHue NMoxapckoro Anekcangpa Cepreesuya
Ha conckaHue cteneHn PhD nocBAwEHO aHann3y reHeTMYeckoro pasHoobpasuna U NPUMEHEHUIO
MeTOA0B pefakTUPOBAHMA FEeHOMa B OTeYEeCTBEHHbIX COPTax TomaTa. MccnegoBaHMe HanpasneHo
Ha yNydleHne YCTOMYMBOCTU STUX COPTOB K MYYHMCTOM POCE, YTO UMEET 3HaYnTeNbHoe
NPaKTUYecKoe 3HaYeHne ANA CENbCKOro X03ancTBa Ka3axctaHa. Bnepsebie oTe4ecTBEHHbIE COpTa
TOMaTa cTann 06 HEKTOM KOMNNEKCHOTO MONEKYNAPHO-TEHETUYECKOrO UCCNeA0BaHUA.
Pa3paboTKa yCTONUMBbLIX NMHUM CENbCKOXO3AWCTBEHHBIX KYNbTYP ABNAETCA KNIOYEBOW 3aAa4en 8

obecneueHnm ﬂpOAOBOﬂbCTB@HHOﬁ 6e3onacHocTH CTPaHbl U CHUXKEHUU 3aBUCUMOCTU OT
MMMOOPTHLIX CEMAH.

B nccneposaHumn NnpoBeaeH AEeTaNbHbIM MONIEKYNAPHO-TEHETUYECKUIA aHann3 COpTOB
TOMaTa C UCNONb30BAHNUEM MUKPOCATEN/IMTHLIX MAPKEPOB U MAPKEPOB YCTOWYNBOCTU K
natoreHam. 3ToO NO3BO/U/IO BbIABUTL rEHETUYECKMUE CBA3U Ka3axCTaHCKUX COPTOB MexKay coboii n
C POCCMIACKUMM COPTamMM, a TaKKe onpeaennuTs copTa C MapKepomMmu YCTOMYMBOCTU K TPUBKY
Fusarium oxysporum w oomuuety Phytophthora infestans kak nepcnekTuBHbIe ANA
penakTMpoBaHuWA reHoMa. B pamkax paboTbl Bnepsblie B KazaxcrtaHe Hbina UCNONbL30BaHa
TexHonormm CRISPR/Cas9 ann penakTMpOBaHUA reHoB TOMaTa. bbino ocyuiecrsneHo
OfIHOBPEMEHHOe peaakTUpoBaHuA reHos SIMIol, SIMIo5 v SIMIo8 pna n3ydeHuns BO3MOXKHOCTU
B3aUMHOr0 3¢ ¢deKTa MyTaunin. IKcnepumMeHTanbHbIN aHanu3 noaTeepann 3GHEeKTUBHOCTL
nNpPeaNoXKeHHOro Noaxoaa M BbiABUA Hanbonee NepCcNEKTUBHLIE COPTa ANA AaNbHENWEN
ceneKkuuoHHomn paboTtbl. KomnaekcHbIM 6UonHPOpMaTUHECKNA aHanu3 Hbin UCNONL30BaAH ONA
OLEHKW paCLIMPEeHUA NPUMEHMUMOCTU METOANKN KaK AN1A COPTOB 3TOTO e BNAa, Tak U ANA
Apyrux BMa0B cemencrea Solanacea.

HayyHas 3HauMmocTb paboTbl 3aKkN04aeTca B TOM, UTO Bnepeble B KasaxcraHe 6bin
NpoBeAeH KOMNNEKCHbIN aHaNN3 0TEYECTBEHHbIX COPTOB TOMaTa Ha NPeaMET YCTOMYMBOCTU K
3aboneBaHnAM, a TaKIKE NPUMEHEHO PeAAKTUPOBAHUE FEeHOMA A1A NOBbIWEHUA NX
pe3ncTeHTHOCTU. MonyyeHHble pe3ynbTaTebl ABAAIOTCA NEPCNEKTUBHLIM MaTEPUANOM ANA
AanbHewwein paboTbl NO BBEAEGHUIO HOBbIX IMHUIA B CENEKLUMOHHYIO NPAKTUKY. [nccepraums
NOCTPOEHA NOTUYHO U NOCNeAO0BATENbHO U U3NOMEHA Ha BLICOKOM HAayYHOM YpOBHE
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Moxapckuii A. C. NpOXOANUN Hay4HYIO CTaXMPOBKY B N1abopaTtopuu AMHAMUKKU reHoMa
pacteHuii MHCTUTyTa BuotexHonormm YHusepcuteta XelbCUHKK € 5 MapTa no 19 man 2024 ropa
Nog MOMM PyKOBOACTBOM, B paMKax KOTOPOM OH 06y4ancs NpakTUYeCKUM U TEOPETUYECKUM
NOAX0AaM FeHOMMUKM U MONEKYNAPHOW FeHETUKN PAaCTEHWI, KOTOPbIE 3aTeéM MCMO/Ib30Ban Npu
noarotoske aucceptauuu. NMoxapckuit A. C. obnaaaet TBepabiMU HaBblKaMu Kak B
aKCnepumeHTanbHOM paboTe, Tak U B BUOMHPOPMaATHKE U aHANN3€e AaHHbIX, UMEET
dyHAaMeHTanbHbIe 3HaHUA B CBOe 061acTU uccneoBaHui, cnocobHOCTb K aHanu3y,
WHTEepnpeTaumm n nybamkaunmn cobcTBeHHbIx ccneaoBaTeNbCknx pe3ybTaTos.

OCHOBHbIe pe3ynbTatbl paboTbl ony6anKoBaHbl B 10 HayuHbIX TPYAAX, CPEAN KOTOPbIX 3
CTaTby B BeAYLIMX MEXAYHAPOAHbIX M3aaHuax (1-2 keaptuns Web of Science), 1 ctatba B
OTEYECTBEHHOM pPeLLEeH3MPYEMOM KypHane, 4 Teanca MexxayHapoaHbIX KOHpEepeHLUMH, a TakxKe
MmeToauyeckoe nocobue u NaTeHT Ha NonesHyo mogens. fiucceptTaumoHHan paboTa BbINO/IHEHA B
pamKax Hay4HbIX MPOEKTOB, HAaNPaBAEHHbIX Ha pa3sBuTne BnoTexHoNorum CeNbCKOXO3ANCTBEHHbIX
KynbTyp B Ka3axcraHe.

Ha 0CHOBaHWM BbILLEU3NOMEHHOIO MOXHO 3aK/NK04UTD, YTO NPEACTaBIeHHAn Ancceprauma
ABNAETCA 33BEPLIEHHBIM HaYYHbIM UCCAEA0BaHUEM, 06134al0LNM KaK TEOPETUHECKON, TaK 1
NPaKTUYECKOW LeHHOCTbI0. PaboTa NOAHOCTbLIO COOTBETCTBYET TPEBOBAHUAM, NPEABLABNAEMbIM K
AMCCepTaumaM Ha CoMCcKaHue cteneHn PhD, a ee aBTOp 3aC/yKMBAeT NPUCYKAEHUA AaHHOW
cTreneHu no cneuyuanbHoctn «8D05105 - buotexHonorua».

Sincerely, /
Professor Ruslan Kalendar

University of Helsinki
00014 Helsinki, FINLAND

GSM: +358294158869
Email: ruslan.kalendar@helsinki.fi

URL: https://researchportal.helsinki.fi/en/persons/ruslan-kalendar
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