O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeEP: 0405U000057
Oco006J1uBi TO3HAYKH: BinKpura

Jata peectpaunii: 11-01-2005

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Hemasanuii IBan OsiekciioBud

2. Nemazanyy Ivan Oleksiyovich

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HaykoBOi cneniaabHOCTI: 03.00.03

Ha3Ba HayKoOBOIi CcIeniaJIbHOCTI: MosekyJispHa 6iosoris

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JlaTa 3axHcCTy: 28-12-2004

CreniaJbHICTh 32 OCBITOO: 7.070402

Micue po60oTH 34,00yBava: IHCTUTYT MOJIEKYIAPHOI Giostorii i reHeTnkr HAH Ykpainu

Kop 3a €IPIIOY: 05417105

Micue3HaxoaKeHH: 03143 m.KuiB, ByJ1.3a60510THOTO, 150

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHOi BYEHOI pagH (pa30Boi CIeliagai30BaHOi BYE€HOI pagH): [ 26.237.01

IloBHe HalMEeHYBaHHSI IOPHUAHUYHOI O0COOH: [HCTUTYT MOJIEKYJIAPHOI Gioorii i renetrkn HanionanbHoi

aKkageMii HayK YKpaiHu

Kopg 3a €IPIIOY: 05417101

Micue3HaxoaKeHHS: ByJI. AKag. 3a6osioTHoro, 150, M. Kuis, KuiBceka 061., 03143, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10

BUKOHaHO JHUCEPTALil0

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT MOJIEKYJIAPHOI Giomorii i renetrku HAH Vkpainu
Kopg 3a €IPIIOY: 05417105

Micue3HaxoayKeHHs: 03143 m.Kuis, Bys1.3a60710THOTO, 150

dopma By1acHoCTI:

Cdepa praBJIiHHﬂZ HaujonanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 34.15.17

Tema gucepranii:
1. KsioHyBaHHS reHa Ta XxapaKTepuCTHKa 6ijIka-napTHepa NpOTeiHKiHa3u pu6OCOMHOrO 6ika S6 KOeH3UM A-CUHTa3u

2. Gene cloning and characterization of CoA synthase a novel binding partner of ribosomal S6 kinase

Pedepar:

1. PoboTy npucBsiueHO NOIYKY Ta XapaKTepUCTHUL OiJIKiB TapTHepiB KiHa3u S6 pubocomManbHoOro 6inka (S6K1)
METOJIOM APDKIKOBOI ABOri6puAHOi cuctemu. B pesynbTrarti nposeneHoro ckpunyBaHHs KJJHK 6i6yioTexn
eM6pioHiB mui inenTudikoBano kIHK HoBoro S6K1-3B'13yBasibHOTO 6inKa - KOA-cuHTa3u. Bnepiie ki10HOBaHO
kIHK reH, mo xonye KoA-cunrasy. JloBeneHo, mo KoA-cunraza mae gedocdoKoA-kinazHy Ta
docdonaHToTEHATAAEHINTPaHChEepa3Hy aKTUBHOCTI Ta KaTasidye JBa OCTaHHi eranu 6iocuHTe3y KoA. Bnepue
II0Ka3aHo, o KoA-cuHrasa B3aemogie 3 S6K1 y kiliTuHax OPiKIXKIB Ta y KJIITUHAX CCaBLiB. BcraHosyeHo, mo C-
Kinuesi ginsguaky S6K1 ta KoA-cuHTa3u 3a1y4eHi 7o yTBOpeHHs 61IKOBOro KoMILIeKcy. IIpogeMOoHCTpOBaHO
MITOXOHApiasibHy JoKaizauiio KoA-cuHTazu MmeTogamu KOHQPOKaabHOI MiKpOCKOIIii Ta CyOKJIITHHHOTO
(pakLioHyBaHHS 3 BUKOPUCTAHHIM CllelU(iuHUX aHTUTIs. BusiBneno, mo KoA-cuHTaza He € cyocTpaTtom ajis S6K1
Ta, [0 061ABa GepMEHTH HE BIIMBAIOTh HA aKTHUBHICTh OJIHE OGHOTO. 3aIIPOIIOHOBAHO, 11O 1S B3AEMOJIis Mae

CTPYKTYPHY poJIb i lae MoxuBicTb S6K1 Habnu3uTHCs JOMITOXOH I 3 MeTo0 PoCHOPUIIOBAHHS i



MiTOXOH/IPiaJIbHUX CyOCTPATIB.

2. The main aim of this research was the identification of novel binding partners of S6K1 with the use of yeast two
hybrid system. For screening of mouse embryo cDNA library the full length S6K1 was used as a bait. 28 primary
positives were subjected for maiting assay. One clone was further confirmed as true-positive and identified by
DNA sequencing. It has an open reading frame of 563 aa and encodes a protein of approximately 60 kDa. Sequence
alignments suggested that the protein possesses both phosphopantetheine adenylyltransferase and dephospho-
CoA kinase domains and can catalyze last two steps of CoA biothinthesis. Enzymatic activities responsible for each
step of CoA biosynthesis have been purified from various mammalian sources and characterized. However, these
studies have not been extended into protein sequence analysis and cDNA cloning of enzymes involved in the
pathway of CoA biogenesis. Biochemical assays using wild type recombinant protein, dePCoA, 4'phosphopantenate
and P32 gamma ATP confirmed that the gene product indeed contained both these enzymatic activities. The
presence of intrinsic phosphopantetheine adenylyltransferase activity was further confirmed by site-directed
mutagenesis. These results confirm that the novel protein is a mammalian CoA synthase (CoASy) - a bifunctional
enzyme containing the last two components of CoA biosynthesis. The association between S6K1 CoASy was further
confirmed between native and transiently overexpressed recombinant proteins in HEK293 and MCF7 mammalian
cells using immunoprecipitation experiments. With use of transiently overexpresed deletion mutants of CoASy and
S6K1in HEK293 cell with subsequent immunoprecipitation of protein complex the region of interaction was
mapped to the C-terminal parts of both CoA synthase and S6KI1. Transient expression studies and confocal
microscopy allowed us to demonstrate for the first time that full-length CoASy is associated with the
mitochondria, whereas the removal of the N-terminal region relocates the enzyme to thecytosol. In addition, we
showed that the N-terminal sequence of CoA synthase (amino acids 1-29) exhibits a hydrophobic profile and
targets green fluorescent protein exclusively to mitochondria. Further analysis, involving subcellular fractionation
and limited proteolysis with proteinase K, indicated that CoA synthase is localized on the mitochondrial outer
membrane. These data provide the evidence that the final stages of CoA biosynthesis take place on mitochondria.
In vitro studies indicated that the interaction between CoASy and S6K does not affect enzymatic activities of both
proteins and that CoA synthase is not a substrate for S6 kinase. The effect of S6K pathway inhibitors (rapamycin
and LY294002) on CoAsy was investigated in Hek293 cells transiently transfected with CoAsy. No significant
changes in CoAsy enzymatic activities (4'-phosphopantetheine adenylyltransferase and dephospho-CoA kinase)
were found. In addition, we detected no considerable changes in S6K1 activity towards phosphorylation of S6
ribosomal protein as substrate when CoASy was overexpressed in HEK293 cells. This study uncovers a potential
link between mTor /S6K signalling pathway and energy metabolism through CoA and its thioester derivatives. We
can speculate that membrane-associated CoAsy may form a binding platform for the formation of a multi-enzyme
complex, which may include S6K, mTor and other signalling molecules and to bring S6K to mitochondria for
phosphorilation of it mitochondrial substrates.

Jep>kaBHHH peecTpaniiiHuil Homep [iP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKHU:
CrpareriyHui NpiopUTETHUI HAIIPSIM iHHOBaLilHOI AiIJIBHOCTI:
ITizcyMKH JOCTiI>KEeHHS:

Iy6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaa>keHHs pe3yJIbTaTiB AHcCepTalii:



3B'S130K 3 HAYKOBHMH TEMaMH:

VI. BizoMocTi mpo HayKOBOr0 K€PiBHUKa /KePiBHHUKIB (KOHCYJIbTAaHTA)

BaacHe IlpizBume Im's I1o-6aThKOBI:
1. ®dinoHenko Banepiit BikropoBuy

2. Filonenko Valeriy Viktorovich

KBasigikamis: k.6.1., 03.00.03, 03.00.25
InenTudikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3HaxoO KeHHSI:

dopma By1acHoOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiifiHuX ONOHEHTIB Ta PELeH3€HTiB
O@inifiHi OIOHEHTH
BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. Herpynupkuit bopuc CepriiioBuy

2. Herpyupkum bopuc CepriitoBuy

KBasigikanis: 1.6.u., 03.00.03
InenTudikarop ORCID ID: He 3acrocosyetscs
HoparkoBa indpopmamnist:

IToBHe HallMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

BaacHe IlpizBume Im's I1o-6aTbKOBI:
1. Matumescbka Onbra I1aBniBHa

2. MatumeBcbKka Osbra [TaBsiBHA



KBasigikanis: 1.6.1., 03.00.04
InenTudikarop ORCID ID: He 3acrocosyerses
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpi3Buine Im'sa ITo-6aTbKOBI
TOJIOBH paju

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acigaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 3a peecTpallilo HayKOBOi

OisIIBHOCTI

Enbcpka 'aHHa BaseHTHHIBHA

Enbcpka 'aHHa BaneHTHHIBHA

FOpuenko T.A.



