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of scientific consultant on PhD doctoral dissertation
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Cyanobacteria carry out various biological processes characteristic of phototrophic

organisms, including oxygen photo production, nitrogen fixation, membrane biogenesis, cell

differentiation, molecular evolution, perception of stress factors and their adaptive

processes. It is known that to improve the efficiency of bioremediation not mono- but mixed

cultures of microorganisms are used for which it is necessary to take into account the
peculiarities of intraspecific relationships of cyanobacteria and microalgae and the
interaction of photo- and heterotrophic microorganisms.

In addition, cyanobacteria have different nitrogenases, the metabolic pathways that
lead to nitrogen formation vary from species to species. The release of nitrogen- based
nitrogen by heterocystous cyanobacteria is a promising method, because despite the high
sensitivity of this enzyme to oxygen, they have a number of mechanisms that protect the
protein from oxygen damage. We can use cyanobacteria in bioenergy and agriculture due to
their No-fixing and molecule Ha yield abilities.

The above gives grounds to assert that the topic of the dissertation is relevant.
Kosalbayev Bekzhan isolated 6 axenic cultures of cyanobacteria from rice fields and
identified 3 of them. He also studied the effect of biomass of Anabaena variabilis R-1-5 and
Anabaena sp. Bl-4 strains with high nitrogen fixation on the productivity of strawbefry and
rice varieties. Hydrogen distribution parameters of collection strains were studied in dark
and light media.

Studies of Kossalbayev B.D. represent a complete, logically structured scientiﬁc_'f’
work, where the theoretical basis of the study were the works of domestic and foreigﬁ
scientists, biologists, as well as representatives of other natural Sciences, which confirms
the quality and thoroughness of the work done by the applicant.

Bekzhan successfully solved the consistently formulated tasks and achieved the goal

of the study.



The main provisions of the work are fully reflected in its publications. The content of
the dissertation fully specified research specialty. Most of the provisions of the work have
the necessary novelty, theoretical and practical significance.

In the process of working on her doctoral dissertation Kossalbayev B.D. studied and
mastered both standard, generally accepted in algoiogical and hydrobiological research
methods, and modern genetic and physical-chemical research methods, the use of which
allows obtaining data, the most aimed at solving the tasks. The experiments were duplicated
several times, which suggests the presence of reliable patterns in the studied processes.

The main results of the dissertation were published in several publications, they were
repeatedly discussed at various conferences and symposia, including the international level,
and received the approval of leading experts.

According to the research results, 13 scientific works were published — three of which
in journals with impact-factor; 4 articles in national scientific journals from the list of the
Committee for control in the field of education and science of the Republic of Kazakhstan,
5 in the materials of international conferences. The practical value of the work lies in the
fact that based on the results obtained a patent of the Republic of Kazakhstan for useful
model Ne4566 at 05.06.2019 on «Photobioreactor for growing and screening phototrophic
microorganismsy.

In general, the results obtained by the author are new scientific knowledge at the
junction of Algology, biotechnology and bioenergy.

Work of Bekzhan made in accordance with the requirements of PhD dissertations.

I think that the dissertation work of Kossalbayev B.D. about a circle of solved problems and
the importance of the results for theory and practice meets the requirements fora PhD

doctoral thesis on specialty 6D070 100-Biotechnology.

PhD, professor of Tokyo W%/
University of Science 7 O% 7// Tatsuya Tomo

17.12.2020 y.
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i \ a «[TosTy4eHHe
Hay4HOIro KOHCYJILTAHTA 10 AOKTOPCKOH AuccepTauui KocanoaeBa Belﬁc)K:; xnonor):m» o
¥ u3y4eHne aKTHBHBIX ITaMMOB LHaHOOaKTEpH H uX MpUMeHEeHue B u

CIIEeNHAaTbHOCTH 6D070100 - BroTexHoJ 10T U

JISIOT Pa3HUHBIE GHONIOrHHICCKHC TIPOLIECCEL, XapaKTepHBIE UL
opofa, puKcalHio a30Ta, OMOTCHE3

110, BOCTIpHATHE (HaKTOPOB cTpecca

[[nano6aKTepHy OCYIICCTB
(hoToTpOdHBIX OpraHM3MOB, BKJIIOHad (hoTOMpPOAYKLHMIO KHCT

mem6paH, TP HEPEHUIPOBKY KJIETOK, MOJIEKYJIAPHYIO IBOJIOL : T
J MX aJANTHBHBIE MPOLECCHL. J3BeCTHO, YTO A/A MOBBILICHAA 5 (heKTHBHOCTH OHOPEMEA

HCIOJB3YIOTCA HE MOHO-, a CMCIIAHHBIC KyJ'IBTypI:I MHKpOOpFaHI/ISMOP, IJIs1 4€ro H606X911PIMO
qumarb 0COOCHHOCTH BHyTpI/IBI/IﬂOBI:IX B3aUMOOTHOILUICHHH [IHaHO6aKTCpPIH H

MHKpOBOZOPOCIICH, p3aumozeicTBUA GOTO- ¥ reTepoTPOPHBIX MHKPOOPraHu3MOB.

Kpowme Toro, y uaHoOaKTepHi €CTb Pa3HBIC HUTPOTEHA3E, MEeTa00JIMUECKHE [IYTH, KOTOPBIC
MpUBOJAT K o0pa30BaHHUIO a30Ta, BapbUPYIOTCS OT BAJA K BUIY. BpicBOOOXKICHHE a30Ta Ha OCHOBE
a30Ta reTepOLMCTHBIMH aHo0aKTepHsIMH SBJIACTCA MHOroOGEIIAoIHM METOIOM, MIOCKOJIBKY,
HECMOTpsl Ha BBICOKYIO 4yyBCTBUTEIBHOCTE 3TOT'O (bepMeHTa K KHCJIOpOaY, OHU o0najgaioT pAAOM
MEXAHU3MOB, 3ALIMIIAIOMMX GENOK 0T KHCJIOPOAHOTO MOBPEKACHHA. MBI MOXXEM HCIIOJIb30BaTh
uMaHOGaKTepHH B OHOJHEPIeTHKE H CEIBCKOM xo3giictBe Omarozapsa HX CrIocOOHOCTH
tukcupoBaTh N2 ¥ BBIICTHTE MOJICKYJIbI Ho.

BhlecKa3aHHOE IaeT OCHOBAHME YTBEPXKIATh, 4TO TeMa AUCCEpTallMU aKTyalIbHA.

Koca6aeB BexokaH BhIIEIMI 6 aKCEHHYECKUX KYJIBTYP uaHo0aKTeEPUi C PUCOBBIX noJien
u waenTHdUIMpoBan 3 K3 HuX. OH TaKKe H3ydHI BIMsSHUE OHOMacchl LITaMMOB Anabaena
variabilis R-1-5 u Anabaena sp. Bl-4 ¢ BBICOKOM a30TduKcaluend Ha ypOXXaiHOCTb COPTOB
kny6HHKM ¥ puca. [TapameTpsl pacipeacIeHus BOZOPOJA KOJUISKIIMOHHBIX IITaMMOB H3yHajlH B
TeMHOM ¥ CBETNION cpemax. Synechocystis sp. strain PCC 6803 mramMM B TEMHOTE, a LITaMM
Desertifilum sp. IPPAS B-1220 B cBeTe OBIT aKTUBEH.

WUccnemopanns KocanGaesa B.JI. MpencTaBIAIoT co00ii 3aKOHYEHHBIN, JIOTUYECKH
CTpYKTYpPHPOBaHHbIH HayYHBIH TPY/, [AC TEOPETHYECKO! OCHOBOH NCCIIENOBAHHS SBUITHCH paboThI
OTEUECTBEHHBIX M 3apyOeXHBIX Y4eHbIX, OHONOTOB, a TalOKe TpEeCTaBUTENCH JPYTHX
eCTECTBEHHBIX HAyK, UTO MONTBEPXKAACT KauecTBO M TIIATENBHOCTH paboThl, MPOACIaHHOH
COMCKATETIEM.

BexokaH yCIEIHO PELIH MOC/IEAOBATEIBHO chopMynUpOBaHHEIE 33Jla4d ¥ JOCTHUT LEJH
HCCIIeI0BaHUS. |

OCHOBHBIE TOJIOXKEHHS PaOOTHI [ONHOCTHIO OTPAXKEHBI B €€ nyOnmukanusax. B conepxanuu
[MccepTALAH TIONHOCTBIO yKa3aHa HCCIe0BATe/bCKa CELHATBHOCTD, BOJBIIRHECTEO MOJI0MKEHHUH
paBoTh! AMEIOT HEOOXOMMMYIO HOBH3HY, TEOPETHHECKOE 1 MPAKTHHIECKOS 3HaueHMUe. '

. B npouec;e paboThI HaZ uox;:p(():xon nucceprauuei Kocan6aes B.J]. M3y4un u ocBOMI KaK
TAHIAPTHBIE, OOLIETTPUHATHIE B aJITOPUTMHYECKH
MeToJ;LII), Tax’ " cfnpgmennme reﬂemfecxne H (1,;3“10?:5532221?3?;&“)( B Ty
MCIONb30BAHAE KOTOPBIX MO3BOJACT MOJy4daTh JaHHbLIC HauboJiee Ham R
[OCTaBIEHHBIX 3amay. JKCIEPUMEHTHl MOBTOPSAIUCH H’GCKOIIBKO a3 RO, i
HAJMYMM JOCTOBEPHBIX 3aKOHOMEPHOCTEH B H P, e CRERCTEBAIRy g0
P 3 P 3Y4YCHHBIX ITpoLEccax.
” OCHOBHblE pe3yNbTaThl JMCCEPTAUHMH ONyONMKOBAHBI B HECKONBKHMX IMyOGIMKAIHMsX
OIHOKpaTHO 0O0CY)KHaJIuCh Ha PasaHiHbIX KOH(GEPEHUHMAX M CHMIO3MYMAaX, B TOM )
MEXXAYHapPOJHOr0 YPOBHS, U NOJY1HIIH 0J00peHHe BeNyIHX CIIEIHATUCTOB. ; o
ITo pe3y/mbTaTaM HCCIEIOBAHUS OMYyONMKOBAHO 13 Hay4HBIX paGoOT - TP M3 HHUX B XYPH c
uMraxT-gakTopoM; 4 cTaThi B HAUMOHATBHBIX HAYYHBIX XKypHamax u3 crmcka K YpHanax
KOHTpomo B oGmacTH oOpa3oBaHWs W HAyKH PecnyOnuxu Kazaxcran: 5 a Komurera no
MEXIyHAPOJHBIX KOH(EPEHIHH. [TpakTHUeCKas UEHHOCTh PaGOTEI 3aKJHOqa: B Marepualax
pe3yNBTaTaM MOyyeH NaTeHT PecryOmuKy Kasaxcran Ha nonesnyro Mozens Nf:gﬂ B TOM, yTO IO
Ha «DoTO6MOpeaKTop AIA BEIPAILMBAHKSA ¥ CKPHHUHTA GOTOTPODHBIX MUK 94566 ot 05.06.2019
POOPraHU3MOBY.



B nenoM MONyYeHHBIE aBTOPOM pE3yJbTaThl — OTO HOBOC HAydHOC 3HaHWE Ha CTBIKE

aJIbIOJIOTHH, OHOTEXHOJIOTHH U OHOIHEPreTHKH.
PaGOTa BekXaHa BBIMOJHEHA B COOTBETCTBAM C TpeOOBaHMAMH K
arccepTranyi.
CuyuTalo, YTO JuccepTauoHHas pabora Kocanbae
Ba)KHOCTH PE3YJIbTaTOB ISl TEOPHH W NMPAaKTHKH COOTBETCTBYET TPC
JuccepTaluy no cnennanbHoctu 6D070100-buoTexHOI0THA.

AaHHOATCKHX

Ba B.J[. 0 Kpyre pemaeMbIx npobnem U
GoBaHMAM KaHIHUIATCKOH

JloxTop dunocodun, npodeccop Tokurckoro
VYHHBEPCHUTETA HAYKH Tariys Tomo
17.12.2020 r,
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