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Review of scientific consultant for the dissertation for Doctor of Philosophy
(PhD) degree in the speciality “8D05105 - Biotechnology” of Sandybayeva
Sandugash on the theme “Isolation and screening of promising cyanobacterial
strains—producers of valuable pigments for the production of biologically active
additives”

I am writing to provide my strong endorsement and review of Sandugash
Sandybayeva's doctoral dissertation titted "Isolation and screening of promising
cyanobacterial strains—producers of valuable pigments for the production of biologically
active additives". Throughout her Ph.D. studies, Sandugash Sandybayeva has
demonstrated exceptional dedication, intellectual curiosity, and research proficiency.

Phototrophic microorganisms, including cyanobacteria, are crucial sources of
commercially valuable compounds and represent a diverse group of organisms whose full
potential remains largely unexplored. These microorganisms are rich in easily digestible
proteins, lipids, and polysaccharides, coupled with unique bioactive compounds such as
polyunsaturated fatty acids, carotenoids, chlorophyll, phycocyanin, and essential macro-
and micronutrients. Cyanobacteria exhibit a wide range of biological activities, including
antibacterial, anticancer, antifungal, cytotoxic, immunosuppressive, anti-allergic, and
antiviral properties. Notably, substances derived from these organisms have shown
remarkable immunomodulatory effects, making them promising candidates for the
development of biologically active supplements and immune-stimulating biopreparations.

The main products derived from cyanobacteria for industrial use are pigments and
biomass of these phototrophic microorganisms, which are mainly used as food for
humans and animals as well as for aquaculture. The preliminary phase of identifying
cyanobacterial strains with high pigment production potential are critical first steps for
the expanded industrial application of these microorganisms in biologically active
additive production.

Sandugash Sandybayeva's work meticulously scrutinized a collection of
cyanobacteria cultures, evaluating their productivity and pigment producing capabilities.
The study was completed in accordance with the planned schedule, with all primary
objectives fully accomplished. From this study, an 8 axenic cyanobacterial strains were
isolated and identified from hot springs in Kazakhstan, and their biochemical and

physiological characteristics were subsequently studied. The key biologically active
substances, including proteins, lipids, pigments and fatty acids, were identified, thereby
enabling an evaluation of the potential for utilizing these phototrophic microorganisms as
a source of biologically active additives. The optimal conditions for the cultivation of the
strains for' their' effective industrial application were established. The active
cyanobactenal strains were selected for evaluation of their immunomodulatory effect on
the MiaPaCa2 (pancreatic carcinoma), HepG2 (liver carcinoma) and K562 (human



myeloleukosis) tumour cell lines growth and proliferation was investigated; and on
immunocompetent cells of bone marrow in sexually mature male mice, maintained under
vivarium conditions on a standard diet, was also assessed. The data obtained in this study
demonstrate the positive effect of certain products derived from cyanobacteria on the
proliferation and increased growth of bone marrow immune cells.

Throughout her doctoral studies, Sandugash Sandybayeva exhibited unwavering
commitment to scientific inquiry and critical analysis. Her deep understanding of the
principles governing cyanobacterial pigment production and cultivation optimization is
truly impressive. She actively participated in academic discourse, consistently raising
insightful questions and contributing thoughtful ideas, underscoring her intellectual
acumen and dedication to advancing scientific knowledge.

The dissertation is underpinned by a substantial body of work, comprising 20
published contributions. Among these are 4 articles in internationally peer-reviewed
scientific journals listed in the Web of Science or Scopus databases, 5 articles in
prominent national scientific journals endorsed by the Committee for Control over
Education and Science of the Republic of Kazakhstan, 10 international conference theses,
and 1 utility model patent.

Beyond her technical proficiency, Sandugash Sandybayeva's exceptional
interpersonal skills have fostered her effectiveness as a collaborative team member within
Prof. B.K. Zayadan's laboratory. Her collaborative spirit has not only contributed to the
adeincement of research goals but also fostered a dynamic and productive scientific
environment.

With unwavering confidence, I foresee that Sandugash Sandybayeva will continue
to make significant contributions to the field of algae biotechnology and the food and
feed industries through her innovative research on cyanobacterial pigments. Her passion
for research, coupled with her tenacity and intellectual acumen, positions her to excel in
any academic or professional endeavor she chooses.

Based on the aforementioned reasons, I can confidently affirm to the dissertation
committee that Sandugash Sandybayeva's research attains the caliber befitting a Ph.D.
degree. Her doctoral work possesses scientific novelty, rigorous methodological
execution, and demonstrable practical significance.

In light of the above, I endorse Sandugash Sandybayeva for the award of a Doctor

of Philosophy (Ph.D.) degree in the specialty "8D05105 - Biotechnology."

Yours sincerely, INSTITUTE OF MICROBIOLOGY ASCR
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OT3bIB HAYUHOTO KOHCY/ AL TANTA HA AHOEODTATINIO HE Corciamme
crenenn 10KTopa duocodun (PhD) ro cremnaibiocrs «8D05105 —
buorexuonorun» Canabibaenoit Cangyram ua Temy «Boigesenne n
CKPHHUHT NEPCNERTHBHLIX INTAMMOB HAHOOAKTEPHIT — MPOAYIEHTOR
HECHHBIX TTHIMEHTOB JUISE NPOM3BOACTBA OMOJOIrHYECKH AKTHBHBIX 1062aBOKY

1 nuy, 4ToOB! BBIPA3UTH CBOIO TBEPAYIO NMONEPKKY U MPEJCTABUTE OT3BIB Ha
JOKTOPCKYIO auccepranmio Cannsibaesoit Canpyrat o HasanueM «Beiienernue 1
CKPHHMHI TEPCIEKTHUBHBIX IITAMMOB [HAHOOAKTEpUl — IPOAYLIEHTOB HEHHbBIX
MUTMEHTOB JUISL TIPOU3BOJICTBA GHOJOrMYECKH aKTUBHBIX 100aBok». B xone cBoew
JIOKTOPCKOM monrotoBku Canppibaesa Canpyrain MposiBUIa HMCKIFOYHTEIBHYIO
NPEIaHHOCTh  HAayKe, MHTE/UIEKTyalbHOe JIOOOMBITCTBO M  BBICOKHH YPOBEHb
MCCIIE10BAaTeNIbCKUX HABBIKOB.

@oroTpodHBIE  MHKPOOpPraHM3Mbl, BKJIIOYas LMaHOOAKTEpUH,  ABIAIOTCH
BaXHBIMH MCTOYHHKAMH KOMMEpPYECKH LCHHBIX COEIMHEHHH M MPEACTABIAIOT COO0M
Pa3HOOOpa3sHyl0 TIpyNImy OpPraHU3MOB, 4Yel MOTEeHIMal BO MHOIOM OCTacTCA
HEM3YYCHHBIM. OTH MHKDPOOPraHH3Mbl 0OOraThl JIETKOYCBOSIEMBIMH  OesiKaMH,
JUATAAAMHE M TIOJHCAXapuIaMH, a TaKKe YHHKAIbHBIMH OHOJOTMYeCKH aKTHBHBIMH
COEIVMHEHHUSIMH, TaKUMH KaK IOJIMHEHACHIIIEHHbIE XXUPHbIE KHUCIIOThI, KAPOTHHOMIBI,
x10podHLI, QUKOIMAHWH U BAXHBIE MAaKpo- M MHKpo3ieMeHTHl. llnaHobakTepuu
00NafaloT  IIMPOKMM  CIIEKTPOM  OHONOTrMYECKMX  aKTHBHOCTEH,  BKIHOYas
aHTHOAKTepUallbHble, [IPOTHBOPAKOBBIE, MPOTHBOrPHUOKOBBIE, —ILIHTOTOKCHYECKHE,
MMMYHOCYTIPECCHBHbIE, NPOTHBOAIEPTHYECKAE M IPOTHBOBHPYCHBIE ~CBOHCTBA.
OcobeHHO MpUMeYaTesbHO, YTO BELIECTBA, IONYYECHHBIE W3 OTHUX OpPraHU3MOB,
TIPO/IEMOHCTPUPOBAIA BBIIAIOLIMECS UMMYHOMOYIHPYIOIIHE 3¢ GeKThl, YTO AelaeT
MX TEepCIeKTHBHBIMA KaHIMJaTaMu Ui pa3paboTKH OUOJIOTHYECKH aKTHBHBIX
7106aBOK ¥ KIMMYHOCTHMYJIMPYIOIIMX OHONpEraparos.

OCHOBHBIMH  NpPOJIYKTaMH, IOJNydYaeMbIMA W3  IHaHOOAKTepud  Juid
NPOMBIIIEHHOr0 ~ MCTIONB30BAHUA, SABJIAIOTCS ITHTMCHTRL  H Ouomacca ITHX
(OTOTPOGHBIX MHKPOOPraHH3MOB, KOTOPbIE B OCHOBHOM NPHMEHSIOTCA B KatecTse
UM JUIs 9esIOBEeKa W KUBOTHBIX, a TAKKE B aKBaKylbType. [TepBoHaYaNbHBIH JTall
yieHTHGUKauy  LITaMMOB IHaHOOAKTEPU  C  BBICOKMM  IOTEHLMAIOM
NUrMenToo6pa3oBatys ABIACTCA KPHTHYECKH BKHBIM ILArOM JUli pacllMpeHHOro
NPOMBIILIEHHOr0  NPUMEHEHHS ~ OTHX  MHKpOOPraHH3MOB B POU3BOJICTBE
6HOIOrMYecKH aKTHBHBIX 100aBOK.

Buiid yeTaHOB/IEHB! ONTHMAlIbHBIE YCIOBHS KyJIbTHBHPOBAHHA BBI/ICJICHHBIX
ITAMMOB Ul ¥X 3OEKTUBHOTO IPOMBILIIIEHHOTO MTPUMEHEHH, AKTHBHbIE LITAMMBI
uuanobakrepuii  ObuM  oToOpaHhl Ui OUEHKH  HX HMMYHOMOJIy THPYIOLIEro
BO3JICHCTBUSA Ha POCT W NpOJU(epalnio KIeTo4HBIX JIMHUI OryXOoJeH MiaPaCa2
(kapuuHOMa TmojkenyiodHol Jkenespl), HepG2 (renaTouesumolspHasd KapLiuHOMa
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qevenn) M K562 (Muesnonnbit sieiiko3 yesoseka); Kpome Toro, ObUTO H3Y4YEHO
QUUAHHC OTHX ITAMMOB HA WMMYHOKOMIIETEHTHbIC KIETKH KOCTHOTO MO3Fa y
[ONOBO3PE/BIX  CAMILIOB  MBIlleH, cofepkailuxes B yCJOBHAX BUBApUA  Ha
cranaaprioit anere. Tlonyuenusie janubie cpHpeTe/IbCTBYIOT O MOJIOKUATETHHOM
BAMAHMN  HEKOTOPBIX  NMPOAYKTOB,  MOMYueHHBIX U3 ianobakrepui, Ha
nponnd)cpanmo H YCHICHHBIH POCT UMMYHHBIX KJIETOK KOCTHOIO MO3r4,

B xone cBoeit joktopekoit noprorosku Canjsibaesa Camjyraii rmposBuia
HEHAMEHHYIO TIPUBEPKEHHOCTE HAYYHOMY MCc/ie/loBaHHIO W KPUTHIECKOMY aHaTH3Y.
L& rayOokoe NMOHUMAHHWE NPUHLUIIOB OHOcHHTE3a ITHIMEHTOB tiaHobaKTeEpUAMHU U
ONTHMI3AIAN WX KYJTBTHBHPOBAHMS BhI3BIBACT HCKpeHHee Bocxutier#e, Ona akTHBHO
yqacTBOBANA B AKANCMUYCCKHX JUCKYCCHSX, PEry/isipHO MojiHHMAad cojiepKaTebHbIC
BONMPOCH M BHOCH LCHHBIE WieH, 4To MOAuépkuBaeT €€ HHTEUIEKTYaIBHBIC
crOCOOHOCTH M CTPEMIICHHE K Pa3BUTHIO HAYUHOTO 3HAHMSL, ’

JluccepTanis OCHOBAHA Ha 3HAyMTENbHOM O00BEME HaydHBIX HCCICAOBAHHH,
prarovatonmx 20 onybnukosauusix pa6or. Cpeiu HUX 4 CTaThi B MEK/IYHAPOJHBIX
PEICH3UPYCMBIX HAYYHBIX JKypHajax, MHAEKCHpyeMbIX B 0azax JaHHBIX Web of
Science MM Scopus, 5 crateil B BeymMX HAUMOHANBHBIX HAY4HBIX HKypHAIAX,
pexoMeHI0BaHHbIX Komurerom no kourpomo B chepe obOpasopaHds H HAYKH
PecnyOnukn Kasaxcran, 10 Te3ncos 1ok/iagoB Ha MeK/yHAPOAHBIX KOHPEPEHIIUAX H
| maTeHT Ha MOJIE3HYIO MOEb.

[Tomrmo BBICOKOM TEXHUYECKOM KOMIIETEHTHOCTH, BBIAAFOIIIHACCA
KOMMYHMKaTHBHbIE HaBbIki CannpiGaeBoii Camjyran crocoGCTBOBATH €€ YCTCIIHOM
pabore B KOMaHze B yaboparopun npodeccopa B.K. 3asnana. E€ CIIOCOOHOCTH K
COTPYJHMYECTBY HE TOJNBKO BHEC/Ia 3HAYUTENbHBIA BKJIAJ B JOCTHXCHHC
MCCIE0OBATENICKUX  IIelled, HO M CHOCOOCTBOBAaNa CO3JAHMIO JWHAMHYHOH H
NPOYKTHBHON HAYYHOH Cpeibl.

C moJIHO#M yBEPEHHOCTHIO 51 TipeiBIXKY, 4To Canjpioaea CaHayralil MpOJIOIKUT
BHOCHTb 3HAYMTEJbHBIM BKJIaQ B 00JacTh OHOTEXHOIOTHM BOJOPOCIIEH, a TaKKe B
MULIEBYI0 ¥ KOPMOBYIO IIPOMBIIUICHHOCTh Ojarojaps CBOMM HHHOBAI[MOHHBIM
MCCIEIOBAHUAM 1IHAHOOAKTepHANIbHBIX MUIMEHTOB. EE yBIEU€HHOCTH HAyKOH,
HACTOWYMBOCTD M BBICOKMH MHTEJJIEKTYalbHbIH MOTeHIUA 00eCIIEYHBAIOT €l YCIIEX B
moboi aKaJIeMHYeCKOH HWIH MNpodeCCHOHANIBHOM JAeATENbHOCTH, KOTOPYHO OHa
BLIOEpET.

Ha ocHOBaHMH BBIIIENEPEUUCIIEHHBIX TIPUYHMH I C YBEPEHHOCTBIO MOTY 3asBUTh
JMCCEpPTAllMOHHOMY ~ COBeTy, 4ro uccinenosanne Canppibaeodi  Canjyram
COOTBETCTBYET YPOBHIO, HEOOXOZMMOMY Mns IpHCYxAeHUs crenenu Ph.D. Eé
JI0KTOpcKas paboTa 0071a/1aeT Hay4HOH HOBH3HOH, CTPOTO BBIBEPEHHOH METO/10/10rHeH
¥ OYEBH/IHOM MIPAKTHIECKOH 3HAYUMOCTBIO.

B CBS3M C BBIIEH3NIOKEHHBIM 5 MOJUIEPXKUBAIO mpucyxaeHue CanpldaeBoit
Canyram crenenu aokropa duiocodun (Ph.D.) mo cnermanshoctn «8D0S105 —
buorexHosorus».

C yBaKeHUEM,

WUHCTUTYT MUKPOBEHOJIOT'UU
JI-p Upsu Konerku, PhD

(Akanemus nayk Yeuckoit PecniyGnuku)
Aapec: yi1. Berckan 1083, 142 20 [Tpara 4 - Kpu
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Pecny6nnka KasaxcraH, ropost AjiMarsl.
JlBanuath yeTBepTOe (PeBpas JIBe ThiCAUM JBAJILATH MSTOrO ro/d.

S1. BexemGaena Posa IlepneGekosna Hotapuyc ropofa AJiMaTl, neﬁcmyroulm‘:’x
HAa  OCHOBAHMM  TOCYAQPCTBEHHOW  JIMILEH3HH Ne15022328,  BblJI@aHHOH
Munncrepersom IO0ctuin PecnyGnukn Kasaxcran of 25 nexabpst 2015 roza,
CBUCTENBCTBYIO BEpHOCTh COBEpLIEHHOro MHOIO flepeBoja [aHHOTO TEKCTa
NMOKYMEHTA ¢ AHIIMACKOIO s3biKa Ha pyCCKui A3BIK.
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