REVIEW BY AN INTERNATIONAL CONSULTANT

of the dissertation by Altyn Khassein on the topic “Technology for the healing and
cultivation of grape varietes by in vitro methods”, submitted for the degree of Doctor of
Philosophy (PhD) under the educational program 8D08104 — Plant Protection and
Quarantine.

Introduction

The PhD dissertation by Ms. Altyn Khassein entitled “Technology for the healing and
cultivation of grape varietes by in vitro methods” represents a comprehensive and original scientific
work devoted to an important and underexplored issue of modern horticulture viticulture. The research
focuses on the development and scientific justification of a comprehensive biotechnological scheme
for diagnosing viral load, plant recovery using in vitro methods, microclonal propagation, and ex vitro
adaptation of microplants, ensuring the production of viable virus-free seedlings and creating a
foundation for the revival and development of domestic grape nursery production.

Scientific Importance and Relevance

The research is highly relevant considering the development of this industry is the shortage of
high-quality disease-free planting material, as a result of which seedlings are imported from abroad.
The quality of planting material largely determines the economic efficiency of viticulture. Disease-
free grape seedlings are characterized by increased resistance to adverse environmental conditions,
high productivity, and a long period of growth and fruiting. In this regard, the cultivation of disease-
free seedlings of competitive local varieties with very early and early ripening periods becomes
particularly important. Modern biotechnological approaches, based on plant tissue and cell culture
methods, allow for the effective resolution of tasks related to the rehabilitation and accelerated
propagation of economically valuable varieties.

Research Objectives and Methodology

The research work utilized methods of apical meristem culturing, in vitro microclonal plant
propagation, thermotherapy in a climate chamber, chemotherapy using compounds that induce plant
defense responses, enzyme-linked immunosorbent assay (ELISA) and PCR methods for the diagnosis
of viral infections, as well as methods of morphophysiological assessment and statistical analysis of
experimental data of economically valuable varieties.

Scientific Novelty

Overall, the scientific novelty of the study lies in the comprehensive assessment of the
effectiveness of the combined use of apical meristem culture, thermotherapy, and chemotherapy for
the rehabilitation of certain grape varieties widely cultivated in the southern and southeastern regions
of Kazakhstan, as well as in the optimization of microclonal propagation conditions taking into
account varietal characteristics and the adaptation of rehabilitated plants to ex vitro conditions.

Results and Discussion

The results are presented clearly and analyzed thoroughly. The author successfully conducted
a comparative assessment of the effectiveness of healing methods, as well as optimized protocols for
obtaining regenerant plants and their subsequent microclonal propagation. Special attention is given
to the adaptation of the healed microplants to ex vitro conditions (protected soil) to obtain viable
planting material suitable for further use in nursery production.



Practical Value and Implementation

The use of regenerated saplings, treated for viral diseases using biotechnological methods,
enhances the phytosanitary quality of planting material, reduces the risk of viral infections, and
contributes to the sustainable development of viticulture in the Republic of Kazakhstan.

Final Evaluation and Recommendation

The research conducted by Altyn Khassein demonstrates her deep mastery of modern scientific
methods, analytical thinking, and ability to carry out independent research work. The author has
successfully performed a comprehensive set of experimental studies, showing a high level of
knowledge in the field of phytopathology and biotechnology. The results of the dissertation are
reflected in scientific publications, including articles published in journals indexed in Scopus and Web
of Science, which confirms the quality and international significance of the research conducted. The
publication of the results in reputable journals ensures recognition of this work by the international
scientific community. Considering the relevance of the topic, the scope and the high scientific level
of the research work, as well as the practical importance of the obtained results for agricultural
production, | believe that the presented dissertation fully meets the requirements of the Committee for
Quality Assurance in the Field of Education and Science of the Ministry of Science and Higher
Education of the Republic of Kazakhstan. In view of the above, | recommend Altyn Khassein for the
award of the degree of Doctor of Philosophy (PhD) in the specialty 8D08104 — Plant Protection and
Quarantine.
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XAJIBIKAPAJIBIK KEHECIIITHIH ITIKIPI

XaceiiH AJITBIHHBIH
8D08104 — «OciMaik KopFay :koHe KapaHTUH» Ol1iM Oepy 6aFnap/amachl 0oiibIHIIA
¢punocodusi noxkropsl (PhD) mapeskecin amyra yeoinran «Ky3imM coprrapbin in vitro
dnicTepiHiH HeridiHAe caybIKTBIPY 7K9HE OCipy TeXHOJIOTHSICHI» TAKbIPHIObIHAA
OPBIHAAJIFAH IMCCEPTAUMSIIBIK KYMBICHIHA

Kipicne

XaceitH AnTbIH XaHBIMHBIH «JKy3iM cOpTTapbiH IN VItro omicrepiHiy HEri3iHIe CaybIKThIPY
YKOHE OCipy TEXHOJIOTHUACKD aTThl PhD nuccepranusicel 3aMaHayu 6ay-0akia mapyambUIbiFbl MCH
KY31M IIapyanIbUIbIFBIHIAFB] MAHBI3BI 91 )KETKUTIKT1 3epTTEIMEreH MaCceJere apHaJIFaH KemeH 1i
JKoHE Olperei FBUIBIMHU JKYMBIC OOJBIN TaObLIaAbl. 3€PTTEY JKYMBICHI BHUPYCTBHIK >KYKTEMEHI1
JMMarHOCTUKaNayra, IN  VItr0 omicTepiH KoJjaHa OTBIPBIT OCIMIIKTEpi CaybIKThIpYFa,
MHKPOKJIOH/IbI KOOEHTyTe jKoHe MHKPOKIOHIApAbl €X VItro »karmaiibiHa Oeiimueyre apHajaraH
KEIICH/II OMOTEXHOJIOTHSIIBIK ChI30aHBI 3ipieyre *oHE FBUIBIMH Heri3zeyre OarpiTTanrad. by
3epTTey TIPUIUTIKKE KaOiIeTTi, BUPYCChI3 KOIIETTEP OHIIPY/l KAaMTaMachl3 €Till, OTaH/bIK Ky3IM
NUTOMHHKTEPIH KaiTa )KaHAaHbIPY MEH JaMBITyFa HETi3 KaJau bl

FuLIbIMH MAaHBI3ABLLILIFEI MEH 03€KTLIIri

3epTTey KYMBICHI 6T€ ©3€KTi, ce0ebi Ka3ipri TaHaa canaza »KOoFapbl camaibl, aypyiaapaaH
Ta3a OTBIPFBI3Y MATEPHAJBIHBIH TAINIIBUIBIFBI OaifKalaapl, COHBIH HOTIIKECIHIIE KOIUIeTTep
mieTenieH uMInoprtranaasl. OTBIPFBI3Yy MaTepUabIHBIH Canachl >KY3iM MIapyallbUIbIFBIHBIH
OKOHOMHKAJIBIK THIMAUITIH alKpIHAAWIBl. AypylapiaH Ta3za >Ky3iM KemleTTepi KOJIAHChI3
SKOJIOTHSUIBIK KaFJaiiapra Te31MAUTITIMEH, )KOFapbl OHIMIUTITIMEH XKoHE Y3aK Mep3iM/Ii ecy, api
xkemic Oepy Ke3eHiMeH epekmieneHemi. OcbhiFaH OalIaHBICTBI OTE €pTe JKOHE epTe IMiCeTiH
KEPruTikTi 0acekere KaOUIETTI COPTTapAbIH cay KOLIETTEPiH ecipy epeKIle MaHbI3/Ibl OOJIbII
TabblIanbl. OCIMAIK Yimajgapbl MEH JKacylla KyJbTypajapblHa HEri3[ielireH 3aMaHayu
OMOTEXHOJOTHSIIBIK TOCUIZEp INApyalllbUIbIK TYPFbIAAH KYHJIBI COPTTAp/bl CAyBIKTBIPY >KOHE
xKezen KeOeUTy MIHIETTEpIH TUIM/I IIeNTyre MyMKIH/IIK Oepel.

3epTTEey MaKcaThbl MeH dicTemeci

3epTTey JKYMBICHIHIA AalUKallbJdi MEpUcTeMa ocipy, iN Vitr0 MHKpOKIOHAIIsl KeOero
omicTepl, KIMMATTBIK Kamepada TepMoTepanus, OCIMIIKTEpAIH KOPFAaHbIC peaklUsIapblH
BIHTAJIAHABIPATBIH KOCBUIBICTAp/Ibl KOJAAHY apKbIIbl XUMHOTEPAHUS, BUPYCTHIK HH(PEKIHIIAPIbI
aHplKTay YWIiH uMMyHOQepMmeHTTIK Tannay (MDT) xonme IITP omictepi, conpaii-ax
Mopdodu3nonorusIbIK Oaranay kKoHE TOXKIpUOeNniK AepeKTepl CTaTUCTUKAIBIK OHIEY 9JiCTepi
KOJIJaHBUI/IBL.

FolabiMu KaHAJBIFbI

3epTTeyliH FHUIBIMU JKaHAJBIFBl AITMKAJIBIbl MEPUCTEMA KYJIBTYPAChl, TEPMOTEPAIIUS KIHE
XeMOTepanus 9/1iCTepiH KeUIeH 11 Typ/ie KOJAaHyIbIH THUIMIUTITIH jKaH-KaKTbl Oaranaya OOJIbII
tabbutaabl. by tocin Ka3akcTaHHBIH OHTYCTIK OHE OHTYCTIK-IIBIFBIC aliMaKTapbIH/a KEHIHEH
ocIpJIeTIH Keilip IKy3iM COpPTTapblH CcaybIKThIpyJa KojaaHbuiraH. CoOHBIMEH KaTap
MHUKPOKJIOHAJIbJbl KOOEHTY KaFdalilapblH COPTTBIK EpEeKUICNIKTEepIl €eCKepe OTBIPHII
OHTaAMIaHBIPY JKOHE CAyBIKTBIPBUIFAH ©CIMIIKTEP/i €X Vitro skarmaiibiHa OeiiiMaey macenesnepi
KapacThIPBUIFaH.

Hotnaxenep koHe TATKBLIAY

3epTTey HOTHIKEJIEpl aHbIK opl KaH-)KAaKThl TajlJaHFaH. ABTOpP CaybIKTBIPY OMICTEpIHIH
TUIMAUTITIHE CaNbICThIpMalibl Oarajay >KYPri3ill, pereHepaHT OCIMIIKTep aly »OHE OJIap.ibl
KeHiHHEeH MHKPOKJIOHAIBIB KOOEWTy XaTTramalapblH OHTaimaHablpraH. CaybIKTBIPBUIFaH



MHUKPOKJIOHAAPABI €X VItro skarjgaiibiHa (KOprajaraH TOMBIPAaKTa) OCHiMICyre epekiie KOHiI
OexiHren, OyJ NHUTOMHHUKTIK OHAIpICTe opi Kapail maiijamaHy YVIIiH TIpIIUTIKKE KaOileTTi
KOIIETTEP allyFa MyMKIHAIK Oepei.

I[pakTuKaNBIK MAHBI3bI KIHE eHTI3LTyi

BHOTEXHONMOTHSUTBIK 9MIICTEP apKbLIbl BUPYCTHIK aypyJiap/iaH CaybIKTBIPBUIFAH PErCHEPAHT
KeIleTTepAl MNaijajgaHy OTBIPFbI3Y MaTe€pHaIbIHBIH (DUTOCAHUTAPIIBIK CallachlH apTThIPAJBbL,
BUPYCTHIK MH(EKIMSIApAbIH Tapaly KaymiH TeMmeHzaerenai skoHe Kaszakcran PecrmyOmmkachima
KY31M LIapyallbUIbIFbIHBIH TYPaKThl JaMyblHa bIKIAJ €TE/].

KopbIThIHABI 0aFa sKoHEe YChIHBIC

XaceiiH ANITBIH XYPri3reH 3epTTey OHbIH 3aMaHayH FBUIBIMU 9MIICTEPl TEpEeH MEHIepIeHiH,
AHAJMTUKAJIBIK OWJay KaOIJIEeTiHIH >KOFapbl €KEHIH JKOHE JepOec FhUIBIMU 3epTTey JKYpri3e
QNaTBIHBIH KepceTeni. ABTOpP (UTOMATONOTHS >KOHE OWOTEXHOJIOTHS CallaChIHIA IKOFapPhI
JIeHrenaeri OUTIMIH KepceTe OTBIPHIN, KEIIeHII JKCHEPUMEHTTIK 3epTTeyjiep KYPri3reH.
Juccepranusi HOTHKENEP] FRUIBIME KapUsUTaHBIMIapAa KOpiHIC TalKaH, OHBIH IMIiHAe Scopus
xoHe Web of Science aepekkopiapbiHIa HHACKCTENETIH )KypHaIAapAa KapHusUlaHFaH MaKaiaiap
Oap, Oy OpBIHIATFAH 3EPTTCYIiH camachl MEH XaJIbIKapaJdblK MaHBI3IBUIBIFBIH pPAaCTaNIbI.
Hotwxkenepain Oenmenni  KypHaygapAa >KapvsUIaHYbl KYMBICTBIH —XaJIbIKAPaIbIK FHUIBIMU
KaybIM/IACTHIK TapanbIHAaH MOMBIHAATYBIH KAMTaMachl3 eTei. TaKbIPBITHIH ©3€KTUIITH, 3epTTeY
YKYMBICHIHBIH ayKbIMbI MEH JKOFapbl FhIJIBIMU JICHI€HiH, COHJIAi-aK aJbIHFaH HOTHXKEICPIiH aybll
[IapYaIlbUIBIFBl  OHIIPICI  YIIIH MNPAaKTUKAJIBIK MAaHBI3BIH E€CKEpe OTBIPHIN, YCHIHBUIFaH
muccepraius Kazakcran PecnyGmukacsl FpUTbIM KoHE kKOFapbl OUTIM MHHHUCTPIITiHIH FhUTBIM
JKOHE JKOFaphl OUTIM calachlHAAFBl CAallaHbl KAMTaMachl3 €Ty KOMHTETIHIH TajalTapblHA TOJIBIK
coiikec kememi jgen ecentedMiH. JKorapwiga aWThUIFaHAAP/Abl HETI3re ajla OTBHIPHIN, XaceiH
Anteiara 8D08104 — «OciMaik Kopray KoHE KapaHTHH» OiliM Oepy OarnapiaMachl OOWBIHIIA
¢dumnocodus noxropsl (PhD) nopexecin 6epy yChIHBLIAIBL.
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