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Review

on the thesis of Usmanova Aizhamal Duszhanovna on the topic «Diversity of endophytic
microorganisms associated with medicinal plants and their potential biotechnological
applications» submitted for the degree of Doctor of Philosophy (PhD) in the specialty
«8D05105-Biotechnology»

Thesis of Usmanova Aizhamal is devoted to studying the peculiarities of the distribution
of endophytic microorganisms associated with medicinal plants and their potential
biotechnological applications to improve nutrition and crop growth.

Agriculture is the fundamental basis of food security and a crucial sector of Kazakhstan's
economy. Due to the impact of various biotic and abiotic stress factors, the growth of agricultural
crops 1s inhibited, and the yield and quality of agricultural products are reduced. Obtaining high
and sustainable yields of crops in modern crop production involves the use of plant protection
products and fertilizers. However, using chemicals is accompanied by several negative
consequences for the environment and human health.

A promising and environmentally friendly way to increase agricultural plant yield is using
biological products based on microorganisms. Microbiological approaches and techniques based
on endophytic microorganisms' potential to form plant-microbial systems are critical and
promising.

The work aimed to provide a detailed description and justification of the possibility of
using endophytes and their metabolites to stimulate the growth of crops and create effective ways
to use them.

As a result of the study conducted by Usmanova Aizhamal, the quantitative composition
and taxonomic structure of endophytic communities of medicinal plants were characterized, and
strains of endophytic microorganisms with valuable properties were isolated and selected.

The author obtained reliable results showing that the positive effect of endophytes and their
metabolites on crops is due to the synthesis of auxins, increased availability of nutrients, and
antagonistic activity.

It was found that the studied endophytic halotolerant strains Ps. flavescens D5 and
Lysinibacillus sp. S1 exerted a complex effect on plants under salt stress conditions, improving
their growth and strengthening protective mechanisms.

The scientific novelty of the study lies in the fact that the author of the work created
compositions based on domestic strains of endophytes and their metabolites and developed
effective ways to use them to improve the growth of crops. The properties of
polyhydroxyalkanoates synthesized by bacteria and the possibility of their use as biological control
agents against diseases of apple fruits during storage were also studied. An innovative

environmentally friendly method of protecting apples from post-harvest infections using PHA with
pronounced antimicrobial activity against P. expansum was proposed for the first time.




An endophytic strain of Lysinibacillus sp. S1 was selected for genome-wide analysis,
which showed several positive effects on plants. Lysinibacillus sp. S1 genes associated with
antagonism and stimulation of plant growth were analyzed using the annotation of gene functions.

The research results make a significant contribution to the development of modern
agricultural environmentally friendly biotechnologies based on useful forms of microorganisms to
increase the productivity of agrocenoses. They are also of great importance for the study of the
mechanism of PGP and antagonism, deepening knowledge in the field of studying microbial agents
of biological control of plants for organic agriculture.

The design and experimental plan of the dissertation work are well structured and
correspond to the tasks set. Modern microbiological, genetic and physico-chemical research
methods have been applied correctly and at a high level. The results obtained have been thoroughly

analyzed and discussed, statistically processed, and have scientific novelty, as well as theoretical
and practical value.

The thesis aims and objectives are fully addressed. conclusions are justified, the content of
the abstract reflects the contents of the dissertation. The relevance of the topic, the methodological
approach of the studies, the scientific and practical value corresponds to the requirements of the

dissertation of the Doctor of Philosophy (PhD). Usmanova Aizhamal with the thesis «Diversity
of endophytic microorganisms associated with medicinal plants and their potential
biotechnological application» fully deserves the degree of Doctor of Philosophy (PhD) awarding
in the specialty «8D05105 Biotechnology»

Scientific consultant, Mﬁ/ Egamberdiyeva Dilfuza,
Doctor of Biological Sciences, Professor ?
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JAUCCEPTALUAIIBIK KYMBICHIHA
ITIKIP

] YcMaHoBa AH)KE}MaJI IchxcaHOBHaHLIH JUCCePTALIMAIIBIK )KYMBICHI JOPITiK 6CIMIIKTEpMEH
OaMIaHBICTHI DHIIO : : : .

APTy MakcaTbIH/1a OMOTEXHOJIOTUAAA KOJIIaHyFa apHAJIFaH.
AYBUI IapyallblIbIFE] a3bIK-TYJIK Kayinci3miridiy ipremi Herisi xome KazakcTan
JROHOMHKACBIHBIH  aca MaHBI3ABI canachl GOJNBIT TaOBUIAIEL OpTYp/l OHOTUKAIBIK KOHE
86HOTI/IK§UIBIK CTpeCC (haKTOpPJIAPHIHBIN OCEpIHEH ayBUINIAPYaIlbUIBIK JaKbUIJAPhIHBIH ocy1
TOXKCICL, ayblIIapyalbUIbIK OHIMIEPIHIH OHIMIUTII MEeH Camackl ToMeHaera1. Kazipri eciMaik
H1apyallIbUIBIFbIHAA aybUIIAPYAINBUIBIK daKbLIIIAPbIHbIH )KOFaphbl JKOHE TYpakKThl OHIMIH aiy
OCIMAIKTEPAL KOpFay KypannapblH HainanaHyIs! xoHe THIHAUTKBIITAPIB! €HTi3Yi KakKeT eTe.

ANannia, XUMHSUTBIK 3aTTapIbl KOJITaHy KOplIaraH OpTara )KoHE aJiaM AeHCcayJbIFbIHA OipKaTap
JKarpIMCBI3 CAJIIAPABI Ty ABIPYHI MYMKiH.

AYBUIIIAPYaIIBbUTBIK  ©CIMIIKTEPiHiH OHIMILIIrH apTTBIPYAbIH MEPCIEKTHBTI JKOHE
SKOJIOTHAIBIK Ta3a dIICI MUKPOOPTraHU3MAEPre HETi3AeireH GHOJOrMSIIBIK OHIMAEPAl KOJIIaHy
O0JIbII TaOBUIAABL. OCIMIIK-MUKPOOTHIK KYHENIEep/Il KYpanThIH 9HA0DUTTI MEKPOOPTaHU3MIEPAiH
IOTCHUHANBIH NauAajlaHyFa HET13[EeIreH MHKPOOHOJIOTHSUIBIK TACLIAEp MEH OMICTED epeKIe
MaHbI3Ibl OPBIH ATya.

/KYMBICTBIH MakcaThbl S9HIOQUTTI MHKPOOPraHH3MIAEPi GHOTEXHOIOTHAILIK MaliaaIaHy
MYMKIHJITTH HET13[I€Y XKHE OJIapAbl KOJIIaHybIH THIMII 9iCTEPiH jKkacay GOJIIbL.

3eprrey  HoTmKeciHAe — A.Jl.YcMaHoBa  IOOpUIIK  ©CIMAIKTEpAiH  3HAOMUTTIK
aCCOLIMALUACHIHBIH CaHIBIK KYpaMbl MEH TaKCOHOMHSIBIK KYPBUIBIMBIH CHIIATTaAbl, KVHIEI
KacueTTepi 0ap dHA0PUTTIK MUKPOOPraHU3MAEPAIH IITAMIAPEIH OKIIAyIakbl.

ABTOp OSHIOQUTTEp MEH OJApAbIH METAa0ONMTTEPIHIH arpofakbUIIapra OH acepi
ayKCUHIEPAiH CHHTE31HE, KOPEKTIK 3aTTap/bIH KOJI.}KE’I.‘iMIIiJIil“iHiH apTYbIHA XOHE aHTAarOHHCTIK
OeJiceHalIiKKe 6ailjIaHbICTEl €EKEHIH KOPCETETIH CEHIM/I1 HOTHXXEIIEP aJIbl.

3epTTeNred dHIOGUTTI rajJoTONEPaHTThl Ps. flavescens DS XXOHE Ly:sinz'bacillus Sp. Sl
MTaMJapbl ©CIMIIKTEpPre TY3/BI CTPECC mamal‘fimﬂrua KEIIEH1 3Cep €TTl, OJIapJABIH O©CYiH
’KaKCapTTHI )KOHE KOPFAHBIC MEXaHU3M/EPIH KYIIEHTTI.

3epTTeyAlH FBUIBIMU )KaHaJIBIFbI-6¥JI. J)KYMBICTBIH aBTOPBI 3HAOMUTTEp MEH OJapIbIH
MeTabOIUTTEePiHiH OTaH/BIK IITaMIAPBI HET131H/E€ KOMIIOSULUAIAP JKacall, OJap/Ibl AaKbULIAPIbIH
oCyiH >XaKcapTy YIIIH KOJIJaHyJbIH THIMII SMICTEPIH JKacaspl Bagrepmnap CHHTE3/ICHTIH
[OJIUTHAPOKCHAIKOHATTAP/BIH KACHETTEP] JKOHE OJap/bl CaKTay KE3IHJE alMa XEeMiCTEepiHiH
aypyJiapbliHa Kapchl OMOJIOTUAJIBIK OaKplIay areHTTEP1 PETIHIE KOJI/IaHy MYMKIHJIT1 1€ 3€pTTeN .
Asrramn peT P. expansum-ra Kapchl auKbIH MUKpOOKa Kapchl Oencenauir: Oap III'A kemerimen
AJMAHBI eTiH KHHayaH KeHiHri HHpeKuusapiaH KoprayJblH HHHOBAIUSIBIK SKOJIOTHSUIBIK Ta3a
9JI1C1 YCBHIHBLIBI. 6 & 4% .

3eprrey HOTHIKEJIEpl arpoleHO3/1apIbIH OHIMIIITH apTTHIPY YIIIiH
MHKPOOPraHM3MIEPIiH Iaigaiel (popmananI HEri3iHAe 3aMaHayn érpapnubm KOJIOTHSIIBIK
Kayincis GHOTEXHOIOTHsIap/bIH 1aMybIHa afiTapJIBIKTal yJiec Kocalpbl. 0H11an-6ar< OPraHHKABIK
aybUI [IapyallbUIbIFE] YUIIIH ©CIMIIKTEPAIH 6HOJIOI“.HSIHBIK OaKblIaybIHBIH Mm?poe ;I;IE;TOHHT;;IZH;
3epTTey Typailsl GUTIMAL TEPEHAETE OTBIPBII, OCYl BIHTANAHABIPY MEXaHH3MI M I

1IiH VJIKEH MaHpI3Fa He. )
36PTI‘eyIIYHCCepYTaIIH5{JIBIK JKYMBICTBIH ~ JIM3aMHBl MEH  OKCIEPHMEHT JKOCHAphl  HAKTEI

MiHZeTTeEpre coiikec Keneni. 3epTTEyAlH 3aMaHayH

g JKoHEe KOWBLIFaH : ,
S UL RIS koHE (DU3HKA-XMUMHUSAIBIK 9JICTEPl HYPHIC XOHE MOFaphbl

MHUKPOOHOJIOrUsJIBIK, TCHETHKAJIBIK



LLcHI‘GHIle KOJITAHBUIABI. AJIBIHFaH HOTHDKEJIED MYKUSAT TAIAaHbII, TaIKbUIaH/Ibl, CTATUCTHKAIBIK
oHJIENI/Il, FBUIBIMH JKaHAIBIFBI, COH/IAM - aK TEOPUSUTBIK JKOHE TIPAKTUKATBIK KYHIBUIBIFBI Oap.
Jluccepranus ©3eKTi, TOJNBIK, KUCHIHABI AsSKTaIfaH 3epTTey OOJbIN TaObLIa/bI —
KOMBLIFAH TAJANTapra TONbIK caiikec kenemi. Ockbiran GaitnanbicTsl "8D05105 BroTeXHOMOTHA'
MaMaHBIFBI OOMBIHIIA (unocodus mokrops! (PhD) mopexecin any ymin A.Jl. YcMaHOBaHBIH
«JIopiniK OCIMIIKTEPMEH acCONMANMIAHFAH YHAODUTTI MHKPOOPraHU3M/IEP/IiH ATTyaHTYPJILIIr

MeH OJIapAbIH TMOTCHIMAIIBI OHOTEXHOJOIHSUIBIK KOJIAHBUIYBI» TAKbIpBIOBIHAAFBI KYMBICHIH
KaOBUIIAY/1bl YCHIHAMBIH.
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JlanauwadTrapbiH 3epTTey

OpTanbIFbIHBIH MPodeccopsl Erambepanesa Juibby3a




