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October 8, 2018

Re: Evaluation of the research activity of Aigul Zhunussova, PhD student at
the Department of Biophysics and Biomedicine, Faculty of Biology and
Biotechnology, Al-Farabi Kazakh National University

Aigul Zhunussova worked on the experimental part of her dissertation “Mechanisms of
modulation of prostate cancer cells energy metabolism by low temperature plasma” as a
part of her PhD research training in the US in the “Mitochondria Pathophysiology”
laboratory in the Department of Surgery Drexel University College of Medicine. The
project aimed in understanding of the effects of non-thermal plasma on energy
metabolism of prostate cancer cells to extend its therapeutic application in clinical
practices. In spite of decades of fighting cancer and development of ditferent
therapeutic agents, the progress in cancer treatment is based mainly on advances in
diagnostics and surgery. However, once tumor metastasizes it become an incurable
disease. The lack of treatments for advanced cancer calls for search of non-
conventional treatment modalities. Aigul Zhunussova’s work is an attempt to
understand the mechanisms of non-thermal plasmafeffects on cancer energetics to
extend its potential of clinical applications.

During her work Aigul learned variety of techniques, such as cell culturing,
fluorescent spectroscopy, light and fluorescent microscopy, flow cytometry, confocal

microscopy, Western blotting, along with amperometric high-resolution respirometry,
which is a key methodology for studies of mitochondria energy metabolism.
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Aigul’s motivation and hard work resulted in publication of two research articles with
first authorship:
- Zhunussova A. et al. Mitochondria-mediated anticancer effects of non-thermal
plasma. PLoS One. 2016 Jun 6;11(6):e0156818.
- Zhunussova A. et al. Tumor microenvironment promotes dlcarboxyllc acid
carrier- mediated transport of succinate to fuel prostate cancer mitochondria. Am
] Cancer Res. 2015 Apr 15;5(5):1665-79.
The experimental studies were carried out by Aigul in accordance with the main

objectives of her PhD thesis and I consider her a candidate for gaining a PhD degree.

Please don’t hesitate to contact me if you have any further questions.

Sincerely,
Zulfiya Orynbayeva, PhD
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OpeiHOaeBa 3ynbdus,

Jlpekcenb YHUBEpPCUTETIHIH

MEIMLMHA KOJIJIeIKIHIH

XUpyprus KadeapacbiHbIH A01eHTI, PhD
245 N 15-11 keue

Ounanensdpus PA 19102

oduc: 215-762-2052

z025(@drexel.edu

8-1111 KazaH, 2018

Re: On-®apadu ateinaarsl Kazak ¥nTTeik YHuBepcuteTiHiH Buonorus jxoHe BHOTeXHOIOrHs
QakynbTeTiHIH bHodusuka sxone buomenmumua kadeapaceinely PhD crynenri. AWryb
/KYHYCOBaHBIH 3€pTTEeY KYMBICBIHBIH Oarachl ~

Anrynb Kynycosa AKLLI-peinaa Jlpekcens YHMBEpCUTETIHIH MeAMLIMHA KOJUIEDKIHACT
Xupyprus Oeniminae «Murtoxouapusnap [latodpusnonorusce» 3eprxaHacbinaa o3inig PhD
NaHbIHIBIFBI adCbiHAA «KyBIK acThl €3 icik KleTkalapblHBIH TOMEH TeMIepaTypasibiK Mmiazma
dCEepIHEH SHEPreTUKAIbIK METaOOIU3MIHIH ©3repy MeXaHM3MJEpi» aTThl AUCCEPTALUACHIHBIH
TOXKIPpUOEIIK KYMBICHIH Kypri3ai. Xoba KyblK acTel 6e3i KaTepni icik KJIETKaJlapblHbIH
SHEPrETHKAJIBIK METabOJIM3IMIHE TOMEH TeMIepaTypalblK I[UIa3MaHbIH ocepiH TyCiHyre
JKOHE OHBIH KIIMHUKAIIBIK TXKIpUOeae eMIIK acepiH yiraiTyra GarbiTTanFaH. OH XbL1aap
OOHMBI OHKOJOTHS/IBIK OaKbliayaap *aHe OpTYpli TepanusiblK areHTTEPIiH JaMbIFaHbIHA
KapamMacTaH, OHKOJIOTHSUIBIK aypyJjapAbl e€MmJey Iporpeci HeriziHeH IMarHoCcTUKa MEH

XUpypruajarbl JKETICTIKTepre HerisnenreH. JlereHMeH, icikTep MeTacTasFa eTKeH Ke3Je,
OJlap eMJeJIMEWTIH aypyra aiHanael. [IporpeccMBTi KaTepsi icik eMiHIH KOK OosybIHa
Oal/IaHBICTBI OCTY Pl eMec dicTepiH i3aeyai Tanan ereni. Aiiryas JKyHycoBaHbIH 3epTTey
KYMBICBI — TOMEH TEMNEpaTypasblK MJIa3MaHbIH KaTepJl ICIKKe HJHepreTHKalblK acep eTy
MEXaHU3IMIH TYCIHY JKOHE OHBIH KJIMHUKAJIBbIK KOJIIaHBIIYbIH KEHEUTYIe apHaJIFaH.

AWryIb ©31HIH FBUIBIMH 3€PTTeY JKYMBICHI OapbhIChIHIA KONTEreH dIicTep i KOJAaHIbl,
COHBIH IIIHIE KIIETKalapAbl JaKbuigay, GIyopecUeHTTIK CIeKTPOCKOMMS, KAPBIKTBIK JKOHE
(pTyOpeCLIeHTTIK MUKPOCKOMIMS, aFbIHIbI LIUTOMETPHS, KOHDOKAIIBI MHKPOCKOTIHS, BECTEPH-
OJIOTTHHI, COHIAai-aK, >Orapbl KEHEeWTLTiMIeri aMmepoMeTpiik pecrnupatoMeTpus, Oy
MUTOXOHApUsNAPABIH SHEPrUsIbIK METAaOOJIU3IMIH 3epTTEeyJEeri HEerisri aaictemMeci OOJIBIM
TaObLIaBI.




ANryALiH Kirepni skoHe KapKbliabl JKyMbic icrteyl. OlpiHuil aBTop peTiHie ekl
FBLIBIMU MaKaJIaHbIH YKapbIKKa LILIFYbIHA TYPTKI 00 IbI:
- Zhunussova A. et al. Mitochondria-mediated anticancer effects of non-thermal

plasma. PLoS One. 2016 Jun 6: 11(6):e0156818.
- Zhunussova A. et al. Tumor microenvironment promotes dicarboxylic acid carrier-

mediated transport of succinate to fuel prostate cancer mitochondria. Am J Cancer Res. 2015
Apr 15:5(5):1665-79.

Toxipubenik 3eprrey sKymbicTapbl, oHbIH PhD  JOKTOpJBIK auccepTailksiChbiHbiH
Heri3ri MiHAeTTepiHe colikec JKy3ere acuipbiiabl. MeH oHbl  Quinocodus AOKTOPHI
NAapesKeCiH ajyFa JalbIKThl YMITKEP Aer ecernTeiiMIH.

Erep ci3ne KochbiMlUIa CypakTapbiHbI3 OOsca. MaraH XadapiacynapblHbi3ra Kapcsl
EMECIIIH.

KypmeTtrieH,
3ynbhus OpeiHdaesa. PhD




3ynbsdpus OpbsiHOaeBa,PhD noueHT
KaeaApbl XUPYpruu Y HUBEpPCUTETA
JIpekcesb MEAUILIMHCKOTO KOJLIeIXKa

245 N 15th Street
Ounanenspus PA 19102
oduc: 215-762-2052

z025@drexel.edu

OxTs0ps 8, 2018

Re: OueHKa uccie10BaTeNIbcKoM JesaTesibHOCTH Aliryns XKyHycoBoi, PhD cTynenTku kadeapsr
buodpusukn u buomeauumubl, DakynbTera buosorun u buorexHosormn Kazaxckoro

HallMOHAJILHOTO yHHUBepcuTeTa UM. AJib-Dapadu

Aurynb JKyHycoBa paboTasia Hal 3KCMEPUMEHTAIbHON YacThiO CBOEH JHCCEpPTALUU
«MexaHu3Mbl M3MEHEHHS] SHEPreTUYECKOro MeTaboiM3Ma paKoOBBIX KJIETOK MPOCTAThI MPH
ACHCTBUHU HMU3KOTEMIIEpAaTypHOM I1a3Mbl» B paMkax ee noArotoBku k PhD B CIIA B
nadbopatopuu «llatopusnonorus Mwutoxonapuu» B OTaene XUpypruu YHHUBEPCHUTETA
JIpekcenb MeOUMUMHCKOro Koyuieaxa. IIpoekT HampaBieH Ha ITIOHUMaHHWE BIIUSHUSA
HU3KOTEMIIEPATYPHON TUIa3Mbl HA SHEPreTUUECKHU MeTaboJIM3M KIIETOK paKa MpOCTaThl A5
paclIMpeHUs1 €€ TEeparneBTUYECKOIrOo TNPUMEHEHHUS B KIMHUYECKOW rmpakTuke. Hecmotps Ha
ACCATUICTHUSI OOPLOBI C PAKOM U pa3BUTHE pa3IMYHBIX TepaneBTUYECKUX CPEJCTB, POrpecc B
JIEYEHUU paKa OCHOBAH B OCHOBHOM Ha JOCTHI)KEHHUSX B JJUATHOCTUKE U XUpypruu. OmHako,
KOrja OIyXOJib MeTaCTa3HpjfeT, OHa CTAHOBHUTCS HEU3JIeYUMON Oose3Hb0. OTCYyTCTBHE
JICYEHUsT MPOrpeCCUPYIOLIETO paka TpeOyeT MOUCKA HETpagUMLIMOHHBIX METOJOB JICYEHHMUS.
Pabora AWrynb )l{yH)}COBoﬁ - TOMNBITKA MOHATH MEXAaHU3Mbl HETEIUIOBOIO BO3JAeHCTBUA
r1a3Mbl Ha SHEPIreTHKY paK, YTOObI pacIIMPUTh €€ MOTEeHIUa] KIMHUYECKHUX TTPUMEHEHUMA.

Bo BpeMst cBoel pabOThl ANrysib U3y4HnJia MHOXKECTBO METOIOB, TAKUX KAK KJIETOYHOE
KyJ1bTUBUPOBaHHE, (DIyOpeCLEHTHass CIEKTPOCKOMMs, CBeToBass M (uIyopecLeHTHas
MHKPOCKOIIH, NTPOTOYHAs LIMTOMETPUsl, KOH(pOKaTbHas MUKPOCKOIIUS, BECTEPH-OIIOTTHHT, a
TaK)XE€ aMIepoMETpUYECKasi pECrMpaTOMETPUSI BBICOKOIO paspelleHus, KoTopas SIBISeTCS
KJIFOY€BOMW METOJIOJIOTUEH ISl U3YyYEHUsI DHEPreTUHYECKOro MeTaboJIM3Ma MUTOXOHIPHIA.




MoTuBalus M HanpsukenHas padota Afiryib npuBeny K nyOnauKauud JABYX Hay4HbIX
cTaTeM ¢ MepBbIM aBTOPCTBOM:

_ Zhunussova A. et al. Mitochondria-mediated anticancer effects of non-thermal
plasma. PLoS One. 2016 Jun6: 11(6):e0156818.

_ Zhunussova A. et al. Tumor microenvironment promotes dicarboxylic acid carrier-
mediated transport of succinate to fuel prostate cancer mitochondria. Am J Cancer Res.
2015 Apr15:5 (5):1665-79.

JKcMepUMeHTajbHbie  HCCIEeJOBaHUA  NPOBOAWIMCH  ANFYJib B COOTBETCTBHM  C
OCHOBHBIMM 3azauamu ee PhD foxTopckoii jpuccepTauyy, W g CHUTAO €€ KaHIAHWIaTOM Ha
nosiy4eHHue CTeNeHH JIOKTopa (PHaoCodHH.

[TokanyiicTa, He cTecHANTeCh 00palLaTECs KO MHE, eC/IM Y BaC €CTh AOMOIHUTEILHLIC BOTPOCDL.

Hckpenne,
3yabdus OpbiHOaesa, PhD




lexer-nepeBon nokymenra ¢ AHTTMACKOTO A3bIKA  Ha PYCCKMH M KA3aXCKUE S3bIKU BbITIOJIHEH MHOILO.
"EpEBONYNKOM, TapranGaesoii I'ayxap XKonaacosHoi.

Hms nepeBoumka jww @%% %W
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Pecnybanka Kazaxcran. ropot Anmarel. Ceabmoe N€KaOps  JIBE ThICAYM BOCEMHALLATONO rona. s,
bekewbaesa Posa I lepHebekoBHa. HOTapuyc  ropoaa  Anmatbl.  A€HCTBYIOIMI  Ha OCHOBAHWH
'OCYNApCTBEHHOW  iUeH3Mn No 15022328,  BohinanHoOi MuHUCTEPCTBOM  1OCTHILIMM Pecny6imku
Kaszaxcran or 25 nekabps 2015 ropa, CBHACTCIILCTBYIO  MOMIHHHOCTL  MOMMCH, COBEPLUIEHHOM

M3BECTHBIM  MHE TMEePEeBOAYUKOM lapranbaesoii I ayxap /KonpacoBHol. JIMuHocCTh NePEBO/IYHKA
YCTAHOBJICHA, 1€€CrOCOOHOCTb M MOJHOMOYHS €ro MPOBEPEHDI.

3aperucTpupoBaHo B peectpe: 10603

B3bickaHo: oHa Thicsua NBECTH bJIECAT MATb TEHTe

[Toanues HoTapuyca
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