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Review
of scientific consultant for the dissertation for Doctor of Philosophy (PhD) degree in the
speciality “8D05105 — Biotechnology”
of Ulzhan SHAIMERDENOVA on the theme

“Enhanced oil recovery based on indigenous microorganisms from oil fields in Western
Kazakhstan”

I am writing to provide my strong endorsement and review of Ulzhan Shaimerdenova's
doctoral dissertation titled "Enhanced oil recovery based on indigenous microorganisms from oil
fields in Western Kazakhstan". Throughout her Ph.D. studies, Ulzhan Shaimerdenova has
demonstrated exceptional dedication, intellectual curiosity, and research proficiency.
Oil and gas production plays a vital role in Kazakhstan’s economy, yet many of its reservoirs are
in the late stages of development with high residual oil content. These challenging reservoir
conditions require innovative approaches to improve oil recovery efficiency. In this context, the
development of environmentally friendly and locally adapted microbial enhanced oil recovery
(MEOR) technologies holds significant scientific and practical value.

Ulzhan Shaimerdenova’s PhD dissertation is focused on the isolation, identification, and
characterization of indigenous biosurfactant- and biopolymer-producing microorganisms from
mature oil reservoirs in Western Kazakhstan. The work included a comprehensive investigation of
microbial diversity using metagenomics, physicochemical analysis of formation water, and
screening of microbial isolates for MEOR-relevant properties. The research is notable for
integrating classical microbiological techniques with cutting-edge molecular and analytical
methods, including gPCR, FT-IR spectroscopy, and surface tension measurements. The ability of
selected Bacillus strains to produce effective biosurfactants and biopolymers under saline
conditions demonstrates their strong application potential in the petroleum industry. Laboratory
oil displacement experiments confirmed the efficacy of these strains in enhancing oil recovery,
providing a solid experimental foundation for future field trials.

In addition to her work, Ulzhan completed a 3-month scientific internship at the Laboratory
of Applied Microbiology, Faculty of Biology, University of Bialystok (Poland), under my
supervision. During this period, she conducted advanced molecular and microbiological analyses
focused on biosurfactant and biopolymer gene detection and expression in Bacillus spp., as well



as studying their antibiotic resistance and biochemical characteristics. She demonstrated active
engagement with the host lab team and integrated well into the research environment. These
international studies enriched her dissertation and exemplified her competence in applying modern
research tools to solve applied biotechnology problems. Her collaborative spirit and adaptability
were highly appreciated by her colleagues and supervisors abroad, opening pathways for long-
term institutional cooperation.

Ulzhan Shaimerdenova has shown herself to be a highly responsible, very well motivated,
and independent researcher. She participated in all stages of her research — from literature review
and experimental design to data analysis and publication preparation. The results of her research
have been published in 12 scientific papers, including three articles in Scopus and Web of Science
journals (Scientific Reports, Frontiers in Microbiology, Journal of Environmental Management
and Tourism), and three articles in peer-reviewed national journals recognized by the Ministry of
Science and Higher Education of the Republic of Kazakhstan. In addition, based on the work
carried out, one utility model patent of the Republic of Kazakhstan was obtained. Her publication
record and patent activity clearly reflect the applied significance and originality of her research
findings.

In conclusion, the dissertation of Ulzhan Shaimerdenova presents original and significant
scientific findings. The research is methodologically sound and practically oriented and
contributes to the advancement of MEOR technologies using locally adapted microbial strains.
The interdisciplinary nature of her work — bridging microbiology, biotechnology, petroleum
engineering, and environmental science — highlights its broad scientific relevance. | believe the
outcomes of this research may serve as a basis for future biotechnological solutions in oil recovery
and other industrial applications. The work "Enhanced oil recovery based on indigenous
microorganisms from oil fields in Western Kazakhstan™ fully meets the requirements for the degree
of Doctor of Philosophy (PhD) in the speciality "8D05105 — Biotechnology”, and | strongly
recommend it for defense.
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PELEH3MA
Hay4YHOro KOHCYNbTaHTa
Ha AUCCEPTAUMOHHYH paboTy
Ha couckaHue cTeneHu goktopa comnocochun (PhD)
no cneyunanbHocTu «8D05105 — BuotexHonorusi»
¥rkaH LWWAMMEPEHOBOM
Ha Temy:
«MoBbIWeHue HehTeoTAaYMU NNACTOR HA OCHOBE aBOPUreHHbLIX MUKPOOPraHU3IMOR
MecTopoxaeHun 3anagHoro KaszaxcraHna»

A ¢ ynoBONMbLCTBMEM NPEACTABNAK CBOK) MOMOMKUTENLHYIO PELEH3VI0 Ha AOKTOPCKYIO

avcceprtaumio ¥mkad LWahmepgeHosy noa HassBavuem «[logsiweHue Hegmeomaayu
nnacmo8 Ha OCHOEE AabopUZeHHbIX MUKDOOp2aHu3Mo8 mecmopoxderul 3anadHozo
Kazaxcmana». B  TeueHue cBoux PhD-uccneposadnin  LlanmwepaeHosa  ¥rkad
NPOLEMOHCTPUPOBANa  WUCKMIOYUTENBHYK — LENeyCTPEMMNEHHOCTh,  UHTENNEeKTyalbHYyIo
nbo3HaTENBHOCTHL U BbICOKWIA YPOBEHL UCCNEA0BATENLCKMX HABBLIKOB.
HedTerazosoe Npov3BOACTBC WrpaeT KMIOYEBYD Ponbk B aKOHOMUKEe KasaxcraHa, ofHako
MHOTME MECTOPOXAEHUs HaxoAsTcs Ha no3gHel craawu  paspaboTk C©  BhLICOKUM
COAEPXKAaHWEM OCTATOUYHOW HedTu 3TU CcroxHble ycnoBus TpebyrT WHHOBALMOHHBIX
NOAXOAOB ANSA NoBbilleHWs 3dheKkTMBHOCTH HedTeoTaa4wn. B aToM koHTekcTe pa3spaboTtka
akonormdeckn BHesonacHbix W 34anTUPOBaHHLIX K MECTHBIM  YCNOBUAM  TEXHOMOrWMA
MukpobHoro nosbiweHns HedTeoraadn (MEOR) umeeT 3HAUMTENLHYKD HAyuHyH W
NPaKTUYECKYIO LIEHHOCTb.

Hucceptaumnsa ¥rmxaH LanmepaeHosoil nocesilieHa BbIAENEHWD, WASHTUDUKALWKY K
XapaKTepucTUKE ayTOXTOHHbIX MWKDOOPraHWaMoB, NpoAyuuMpylowmnx BuocypdaktanTsl u
BuononuMepbl, W3 3penbix HedTAHbIX pesepsyapoe 3anagHoro KasaxcraHa, Pabota
BKMKOYana BCECTOPOHHEE WCCNeaoBaHWe MUKkpoBHoro pasHoobpasus ¢ MCnonbL3oBaHWeM
MEeTareHOMUKY, (OUINKO-XUMUYECKUIA aHanu3 nnacTtoBoOl BOAbI W CKPUHUHT MUKPOGHBIX
W30MNATOB Ha CBOWCTBA, penesaHTHble ans (MEOR) . Wccneposanwe npumedarensHo
UHTerpauuen  KnacCU4YeckMx  MWKpoBWONOrM4yeckux  MeTofoB C  COBpPEeMEHHbIMM
MOSEKYNAPHBIMUA 1 aHanuTnyeckumn noaxofamu, sknovas gPCR |, FT-IR-cnekTpockonuio 1
U3MEPEHWUA NOBEPXHOCTHOro HaTskenus. CnocobHocTb oToOpaHHbIX wWTammos Bacillus
npoayumpoBars adhektusHele BuocypdakTanTel U BuononuMepbl B YCNOBUSX BbICOKOW



CONEHOCTM  [EMOHCTPUPYET WX  BbICOKWNA npuknagHoi noteHuuan B HegTAHON
npomsilneHHocTn. NlaBopaTopHbie 3KCNepuMeHTLl NO BblTECHEHUIO HEedTV NoATBEPAWUNK
3MOEKTUBHOCTL 3TUX WTaMMOB B MOBBILLEHUNA HedTeoTAAYM, YTO CO3AAET NPOHHYIO
3XCNEPMMEHTANBHYIO OCHOBY Ans ByAyLIMX nonesbIX NCNBITAHNA.

Kpome ToOro, ¥mkaH npowna 3-MECHUYHYI0 Hay4HYl0 CTaXWPOBKY B NaBGopatopun
npuknaaHon Mukpobuonoruu akynbTeTa 6uonorvu YHusepcuteta B benocroke (Monbwa).
B 3TOT nepuoj OHa NpOBOAMNa COBPEMEHHbIE MONeKyNnApHbIE n Mukpobuonornyeckune
aHanuabl, HanpaBneHHble Ha AeTeKuMio W 3KCNpeccuio reHoB 6GuocypdakTaHTos U
Suononumepos y Bacillus spp., a Takke wayqana ux aHTWBMOTUKOPESUCTEHTHOCTE WU
BUOXUMMYECKUE XapaKTepucTukn. OHa aKTMBHO B3auMofencTeoBana C KonnekTueom
npuHUMaloLLein natopaTopun U ycnewHo UHTerpupoeanack B nccnegoBaTenbeKkylo cpeny.
3TV MeXAYHApPOAHbIE UCCNeaoBaHus oboratuim eé guccepTauuio U NPOAEMOHCTPUpOBant
2& KOMNETEHTHOCTb B NPUMEHEHMW COBPEMEHHLIX UCCNEA0BaTENbCKNX WHCTPYMEHTOB Ans
pelweHnA NpuKNaaHelx 3aaa4 BuoTexHonorud. E& konnern U pykosogwutenu 3a py6exom
swicoko oueHunu eé collaborative spirit ¥ aganTUBHOCTS, YyTO OTKPbING Nyt ANA
AONTOCPOYHOr0 UHCTUTYLIMOHANBHOTO COTPYAHNYECTBA.

¥mxan LLlaimepaeHosa npoasuna ceds kak BbICOKO OTBETCTBEHHBLIN, MOTUBMPOBAHHBINA W
camocTosTeNbHbIR uccnegosarens. OHa y4acTsosana Bo BCeX atanax csoen paboTbl — OT
0B30pa NUTEpaTypbl U NNAHWPOBAHWA IKCMNEPUMEHTOB A0 aHanu3a AaHHbIX U NOAroTOBKK
nybnukaumi. PeaynbTatel €€ uccneposaHuin onyGnukosaHbl B 12 HayyHbiX CTaTbsX,
sxmouas 3 CTaThW B XKypHanax, MHAEKCUpyembix Scopus W Web of Science (Scientific
Reports, Frontiers in Microbiology, Journal of Environmental Management and Tourism), » 3
cTaTes B PELEH3UPYEMBIX HaUMOHANbHBIX XypHanax, npu3aHaHHbIx MUHUCTEPCTBOM HayKu v
swicwero obpasopanus Pecnybnukm KasaxcraH. Kpome TOro, Ha OCHOBE nposeA&HHON
pabotsl Obin nofyyeH 1 NaTeHT Ha MONE3Hyl MOAENk Pecnybnuku KasaxcraH. Eé
nyBNWKaUMOHHas akTWBHOCTb W NATEHT clearly oTpaxatoT NPUKNAAHY 3HAYNMOCTb W
ODPMrMHANBHOCTL €€ HayuYHbIX Pe3ynbTaTos.

B aakniodeHne; [ucceprauns ¥mkaH LaiMepaeHoBOi NpeacTasnseT opuriHanbHbie v
3HauMMble HayuHble pesynbTatel.  Wccneposanue meToaonoruyeckn 0BOCHOBAHO,
OPUEHTMPOBAHO Ha MPaKTMYeckoe NpuMeHeHne U BHOCWT BKNaj B pasBUTUE TEXHONOruA
(MEOR) ¢ vcrnonb3oBaHMeM nokanbHo aaanTupoBaHHbIX MUKPOOHBIX LITAMMOB.
MexaucuMnnuHapHbil - xapaktep ee pabotel — obbeavHAIWMA  MUKpODOKONOoruio,
BUOTEXHONOTUIO, HEMTAHYIO WHXEHEPWIO W 3KONOrMi — noayépknsaeT ee LIMPOKYHo
HAYYHYI0 3HAYMMOCTb. A cuuTalo, YTO pesynbTatbl 3TOro MUccrnenoBaHua MOryT NOCAYXUTb
ocHoBON AnA Byaywmx BUOTEXHONOMUYECKUX pelweHuin B obnacTu HedTeoTAauM U APYTNX
npoMBILLNEHHbIX NpunoxeHnui. Pabota «[TosblweHue Hechmeomaoadu nnacmos Ha 0CHO8e
abopuzeHHbIX MUKPOOp2aHu3Moe mecmopoxdeHuil 3anadHo2o Kazaxcmaxa» NONHOCTLIO
cooTseTcTBYET TpeboBaHUAM ANA NPUCYXAEHWUA cTeneHn poktopa dunocogun (PhD) no
cneumansHocT «8D05105 — buotexHonorusa», u A HacTOSTENbHO PEKOMEHAYylo €€ K
3awmTe.
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