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To whom it may concern,

Through this letter I state that Ussipbek Botagoz worked in my laboratory at the University of
Granada for 9 months. During that time, she enrolled in a research project that tried to understand the
relationship between Coenzyme Q10 (CoQio) and sulfide metabolism and how that relationship may
influence different metabolic pathways and antioxidant systems, leading to modulations in the redox
states of the cells. The specific part of the project developed by Ussipbek was to check the glutathione
system under different levels of CoQuo in vivo and under different types of mitochondrial dysfunction.
Also, she evaluated different aspects of the mitochondrial function in animals fed with a diet with
restriction in sulfur amino acids and a diet with a supplementation of N-acetyl-cysteine (NAC) as a
source of sulfide. The results were very remarkable in the context of the research project and those
results contributed to better understand the link between CoQ)q, sulfide metabolism and other
metabolic pathways. Specifically, together with Ussipbek, we were able to demonstrate the CoQio
upregulates SQOR, the first enzyme in the mitochondrial sulfide oxidation pathway. That
overexpression induces a downregulation of the two main enzymes of the transculturation pathway,
CBS and CSE. Those alterations of sulfide metabolism induce further adaptations of one carbon
metabolism and the glutathione system. Importantly, all these metabolic changes were not dependent
on the dietary sources of sulfur amino acids. Taken together, the results were published in Human
Molecular Genetics, a prestigious international journal that is ranked in Q1 in two different categories,
being Ussipbek Botagoz one of the coauthors of the article.

Overall, in the period of 9 months at the University of Granada (Spain), Ussipbek Botagoz has
received a good training in different aspects of biomedical research, including technical, intellectual
and complementary skills. If that period has been accompanied with further good-quality training
activities at the Al Faraby Kazakh National University, she could be in the position to get the PhD title.

Sincerely,
Luis Carlos  firmado

digitalmente por Luis
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Tanan ety opHbIHa YCBIHY YIIiH

Ochl xar apkputbl MeH Ycinbex Boraresnin ['panana YHHBEPCHTETI JKAHBIHJIAFbl MEHIH

. 3epTxaHamzia 9 aif GoMBI KyMBIC icTereHiH pacTa#MbIH. OCBI YaKbIT iminme o Q10 (CoQ10) k0H3UM MEH

w

cynb(HA aIMacybl apachiHIarsl e3apa Gainabichl, jkoHe Gy e3apa OaiiraHbIC opTypii MeTabosu3M
KONJApsl MeH AHTHOKCHAAHTTHIK Kypam/Japra Kauaii ocep €TeTiHiH, JKacymanap/bii TOTBIFY-
TOTHIKCBI3/IaHy KYWJIEPiH MOIyJISUMsIIayFa 9KeJEeTiHl 3epTTeNreH FhUIBIMH-3€pPTTCY s#06achiHa KOCBULIBI.
Tikenei Ycinbek sxacaran xo6ans 6ip 6esiri CoQio in vivo xoHE MUTOXOHIPHSIBIK JChYHKIUAHBIH
OpTYpAi JeHreiyiepiHAe TIyTaTHOH >YHECIH TeKCepyAeH TYpAbL CoHbIMEH KaTap, OJ OpTYpJi
TaMaKTaHIBIPBUTFaH JKaHyap/apAa — KypaMbIHIa KyKipT 6ap aMHHKBIIIKbUIAPE! meKTeyJl AneTaza KoHe
KyKipT ke3i peringe N-amernn muctenn (NAC) KocsUIFaH aueTana MHTOXOHPHAJBIK (YHKIUAHBIH
opTYpJi acmekTinepin Garanayasl Xyprisai. 3eprrey K0GaCHIH/IaFbl HOTHKENEp MoH KepeMeT Gonbl,
xoHe 6y Hotmkenep CoQio MeH CybGu anMacysl KHe 6acka MeTabOJIMKAIBIK JKOJIAap apachIHAArbl
GaliIaHBICTH JKAKCH! TYCIHyre yiec KOCThl. ATan aiTkanja, YcinGekneH Gipre 6i3 CoQio cyapduATIH
MUTOXOHIPHSITBIK TOTHIFY JKOJBIH/AFbI IFAIlKbl (EepMEHT SQOR xorapbUlayblH Kajlai Ty/AbIpaThIHBIH
KepceTe aNabIK. By mamanan ThIC 3KCIIPECCHs TpaHCCy Th(hypaurs JKOMBIHBIH €Ki HETi3Ti (bepMeHTTEpiH
- CBS xome CSE Ttomenperymi perreyai KamTumsl Cyibbui amMacybIHBIH 6y esrepictepi 6ip
KeMipTeKTi MeTabonmuM3M MEH TIIIyTaTHOH XKydecinin oman opi OGelimpenyine okeneni. Ockl

MeTaboMKAIBIK e3repicTep/iin GapibiFbl KypaMbIHAa KYKIPT fap aMMHKBIIKBULIAPBIHBIH JHETATBIK
Kke3/iepiHe Toyenai 60mmaybMer ManbI3 bl JKHBIHTHIKTA allbIHFAH HOTHKENEpP « AZIAMHBIH MOJIEKY JTATTBIK
resetukacey (Human Moleculr Genetics) Q1 caHaThIHA HE XalbIKapalbIK JKypHaIbIHIA, OHJa Ycinbek
BoTares MakaJaHBIH TeH aBTOPJIAapHIHBIH 6ipi 601611 TaGEUTANEL.

Yanmsy, ['panana YHHBEPCUTETIH/E HKYMBIC icreren 9 ait iminne Ycin6ex Borare3 TexXHUKaIbIK,
3UATKEpIK joHe 6ipiH-6ipi TONBIKTHIPY AaFAbLIAPBIH KOCA alral/ia, 6HOXMMHSITBIK 3€PTTEYIEPAE HKAKCEI
Ginim angbl. Erep Gy KeseH on-®apabu atemaarsl Kasak YJITTBIK YHHBEPCHTETTE KOCBIMIIA XOFaphbl
canane! 6iniM 6€py KbI3MeTiMEH KaTap XypreH Golnca, o1 10KTop IopexeciH amyra ymiTkep 6ona anap
eni. : .

KypmertneHs,

JIOTNEC Tngpanik KoITaNGa
JIONECA  TAPCHH

KAPCUA JIYHC JIYHCA KAPJOCA

KAPJIOC- Kyni: 07.04..2020

11:55:34 402°00"

JIyuc Kapioc Jlonec I'apcust; FRUIBIM IOKTOPBI
®usmonorus mpodheccopbl
http://wpb.ugr.es/~luisca/-

hgp://v_vpb.ugr.es/~unete-uex/




Texcr-nepeBon nokyMeHTa ¢ aHMHMICKOro S3bIKa HA Ka3aXCKUH A3BIK, BBINOIHEH
MHOIO, nepeBoaunkoM, JKypreiGaepoii ['ynnaz  MyxamenanueBHO#H, HUHH
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ropoa Anmarel Pecry6muka Kasaxcran. BocsMoe ampens JBe ThICSYM JBaILATh
BTOpOro roza. 51, Koxaxmeros Hypnan Kuprus6aeBud, HoTapuyc ropojaa AJIMAaTel,
mauensus Ne 11002952, seinana KomureroM PerucrpaioHHo#M Ciryk6b1 U OKa3aHHs
npaBoBOX moMomm MuHKcTepcTBa focTuimu Pecmy6muku Kazaxcran ot 21.11.2011
rojia, CBUJIETENBCTBYIO MOMJIMHHOCTE TOANHUCH nepeBomyrka JKypreibaesoi I'yiHas
MyxamenanueBHsl. JIMYHOCTh IepEBOAYMKA YCTAHOBJIEHA, IEECOCOOHOCTE H
MIOJIHOMOYHS ITPOBEPEHBI.

3aperucTpupoBaHo B peectpe 3a Ne 930
OmutayenHas cymma: 3369 TeHre.
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