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To whom it may concern,
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Dear Sir/Madam,

Aisha began her doctoral studies in 2021 under my joint supervision along with
Dr. Altynay Karimova. As part of her doctoral training, she successfully
completed research internships at prominent institutions, including the
University of Sheffield (2022), King's College London (2022, 2023), and the
University of Reading, UK (2022). These internships allowed her to master
advanced molecular and behavioral techniques for studying nerve functions.

Aisha’s thesis focuses on evaluating the potential of novel elongated isopeptide-
bonded botulinum molecules (el-iBoNT) as non-paralysing analgesics in animal
models of chronic pain. Part of the research was carried out under my
supervision in my laboratory at the School of Biosciences at the University of
Sheffield. Specifically, she performed bacterial expression and purification of the
el-iBoNT  using advanced recombinant synthesis  techniques and
chromatographic methods. The remaining components of her research, including
the preclinical testing of these engineered botulinum molecules on animal
models of chronic pain, were conducted at Kings College London, the University
of Reading and at Al-Farabi Kazakh National University under the supervision of
Dr. Altynay Karimova. Aisha's research demonstrated that el-iBoNT exhibits
potent antinociceptive effects of el-iBoNT in chronic pain models, including

nitroglycerin-induced chronic migraine and streptozotocin-induced diabetic
neuropathy, with no detectable side-effects.
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journals recommended by the Ministry of Science and Higher Education of |
Kazakhstan, and 5 conference abstracts.

Aisha is a dedicated and highly motivated young scientist. Her ability to work
independently and collaboratively, coupled with her strong theoretical
knowledge and practical expertise, has enabled her to successfully carry out
research.

In summary, Aisha Zhantleuova’s PhD thesis is a comprehensive and
methodologically robust investigation. Her work has significant scientific and
practical implications, addressing an urgent need for safer and more effective
treatments for chronic pain. I find that her dissertation meets the highest
standards required for the award of a Doctor of Philosophy degree and strongly
recommend her for this recognition.

Sincerely,

Bazbek Davletov %% -

Chair in Biomedical Science
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Dr. Altynay Karimova. Aisha’s research demonstrated that el-iBoNT exhibits
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The scientific impact of Aisha’s work is evidenced by her strong publication
record, including: 2 papers in Q1 Scopus-indexed journals, 3 papers in national
journals recommended by the Ministry of Science and Higher Education of
Kazakhstan, and 5 conference abstracts.

Aisha is a dedicated and highly motivated young neuroscientist. Her ability to
work independently and collaboratively, coupled with her strong theoretical
knowledge and practical expertise, has enabled her to successfully carry out this
very complex research.

In summary, Aisha Zhantleuova’s PhD thesis is a well-written, comprehensive
and methodologically robust investigation. Her work has significant scientific
and practical implications, addressing an urgent need for safer and more
effective treatments for chronic pain affecting millions of people worldwide. I
find that her dissertation meets the highest standards required for the award of a
Doctor of Philosophy degree and strongly recommend her for this recognition.
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Sincerely,

Bazbek Davletov
Chair in Biomedical Science
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Penensus Ha JOKTOpCcKyio aucceprauuio dXKantieyoBoi Anuim

WccnenoBanue Bo3eCTBHS HeNapalnu3yIouX MoJieKy 1 60TyIMHa Ha HEPBHYIO QyHKIHIO
[IpeacTaBlIeHa Ha 3alUTy cTeneny Joktopa unocopuu (PhD) no criennansHocTH
«8D05109 — He#ponaykay.

BceM 3aMHTEPECOBAHHBIM JIMLAM,
6 nexabps 2024 roga

VBa)xaeMbIii TOCIIOINH MM FOCIIOXKa,

Adma Hadana oOydenue B JokTopanType B 2021 romy mnox MOHM COBMECTHBIM
PYKOBOJCTBOM C HoKTOopoMm KapuMoBoii AnteiHali. B pamkax 006y4eHHs B JOKTOPaHTYpe OHa
YCIEIIHO IIPOIIa HCCIIENOBATENbCKAE CTAXMPOBKM B H3BECTHBIX YYPCKICHHAX, BKIHOHAA
Vameepcuter lllepdmnma (2022), Koponesckuit xomiemk JIoHmoHa (2022, 2023) =
Vuusepcurer Pemunra, BemukoGpuranusa (2022). OTH CTaXHPOBKH MO3BOJIHIHA el OCBOHTH
TIepeOBBIE MOJIEKY IAPHBIE M [IOBEACHYECKHE METOIbI H3y4eHHs] HEPBHOH (YHKIHH.

Juccepranus AWM TIOCBANIEHa OLEHKE IIOTCHIMaNna HOBBIX  Y/UIMHCHHBIX
M30MENTAHBIX MOJEKY] GOTyIHHa B KaueCTBE HENApaIU3YIOIIMX aHAIBIETHKOB B JKUBOTHBIX
MOJIEJISIX XpoHMdeckod Gomu. YacTh HCCIEN0BaHUs MPOBOAMIACH MOJ MOMM PYKOBOICTBOM B
Moeii naboparopun B Illkosie Guonormdeckux Hayk ynusepcutera lllepgumn. B wacTHOCTH,
Ajima npoBena GaKTEpHAIBHYIO SKCHpeccHo H o4ucTKy el-iBoNT, ucnonmesys nepenosble
METO/bl PeKOMOHHAHTHOTO CHHTE3a M XpoMaTorpadudeckue MeToAnl. OCTalIbHbIE KOMIIOHEHTEI
ee McclieIOBaHMs, BKIIOYas JAOKIHHHYECKOE TECTHPOBAHME STHX CKOHCTPYHPOBAHHBIX MOJIEKYJI
GOTYIMHA HA XMBOTHEIX MOJENAX XPOHMYeCKOH Gomu, GbutH mpoBeieHsl B Koponesckom
xowemxe JlonnoHa, YuuBepcutere Penunra m B Ka3axCkoM HallMOHATbHOM YHHBEPCHTETE
rmeHy anb-dapaby Mo pyKOBOACTBOM JokTopa Kapumosoit Anteinait. Vccnenoanus AHIIA
nokasanu, 4ro el-iBoNT mposBiaseT MoILIHbIE AHTHHOLMIENTHUBHBIE 3(QeKkThl B MOAEIAX
XPOHHYECKOH ©60yM, BKIIOYAas XPOHHYECKYI0 MHIPEHb, BBI3BAHHYIO HHUTPOLJIHLCPHHOM, H
[MaGeTHdecKyl0  HEHpONATHIO,  BBI3BAHHYIO  CTPENTO30TOLMHOM, 0e3  Kakux-mubo
obHapyxuBaeMbIX T060YHBIX 3)(PEKTOB.

HayuHoe BiusiHHe paboThl ARIIH IOATBEPXKAACTCS €€ OOMIKMPHBIM TOCTYXKHBIM CITHCKOM
nyONuKalnyi, B TOM YMCJE: 2 CTaThbU B XKypHallaX, HHAEKCHPYeMBIX B 6a3e JaHHBIX Scopus 3a
IIEpPBbIA KBapTHJIb, 3 CTATbH B HALMOHAJIbHBIX XKypHalaX, peKOMEHJOBaHHBIX MHHHUCTEPCTBOM
HayKM W BeIciiero oOpasoBaHus PecrmyGnuku KaszaxcraHa ¥ 5 Te3MCOB Ha MEXIYHAapOAHBIX
HaY4HbIX KOH(epeHIHsIX.




Aima — 1pe ¥
PCAHHBIA  CBOEMY Jely M BBICOKO MOTHBHPOBAHHBIA MOJOMOH

i €HHBIH.
HERPOYT Ee cioco6uocTs paGoTats Hesaucumo u B COTPYIHHYECTBE, B COYCTAHUH C €€

CUIPHPIMA TCOPCTUYECKUMH 3HAHMAMM M TNPAKTMYECKMM OIBITOM, NO3BOJMIM €if YCIELIHO
[IPOBECTH 3TO CIIOXKHOE HCCIICIOBAHKE.

[TonBOIs MTOT, MOXHO CKa3aTh, YTO JOKTOpcKas aucceprauus JKanTiaeyoBoi AMIIA
[peJICTaBIISET COOOM XOPOIIO HAaMHCAHHOE, BCECTOPOHHEE M METOIONOTHYECKH 000CHOBaHHOE
uccnenosanue. Ee pabora MMeeT 3HauMTeIbHOE HAYyYHOE U NPAKTHYECKOE 3HAYCHHUE, OTBEYad Ha
0CTpYIO MOTPEGHOCTH B Gosee Ge3onmacHbix U d((eKTUBHBIX METONAX JIEUCHHA XPOHHYECKOM
oy, 3aTparMBAIOMIell MIJUIMOHBI JIOACH 1Mo Bcemy mupy. S cumrtaro, 4TO €€ AMCCEpTalyd
COOTBETCTBYET CAMBIM BBHICOKHM CTaHIapTaM, TpeGyeMbIM [l IPUCYKICHUS CTENeHH JOKTOpa
(unocoduK, 1 HACTOATENBHO PEKOMEH/IYIO €€ /1Sl 9TOr0 IPH3HAHMA.

C yBaXX€HHEM,

JasieroB baz6ek )
Kadenpa OMOMETUINHCKIX HAYK [[Toamucs]




