O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0408U002849
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpamnii: 23-06-2008

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Cracuk Onena I'eopriiBHa

2. Stasyk Olena Gergoiivna

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa//IOKTOpPaHTypa: Hi

IIIndp HaykoBOi cneniagabHOCTI: 03.00.11

Ha3zBa HayKoBoOi creniaJbHOCTI: lluTosnoris, ricronoris

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JlaTa 3axHcCTy: 29-05-2008

CreniaJIbHICTh 32 OCBITOIO: 7.070409

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

Kopg, 3a €IPIIOY: 25255758

Micuesnaxo,szeHHﬂ: 03143, Vkpaina, Kuis-143, Bys. 3a6osoTHoro, 150

dopma BaacHOCTI:

Cdepa ynpaBiiHHS: [Ipesunia HauioHanbHoi akanemii Hayk Ykpainu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (Pa30Boi CleliaJai30BaHOi BYEHOI pazu): [l 26.202.01
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0COOH: [HCTUTYT MOJIEKYIAPHOI Giosiorii i renetrku HAH Ykpainu
Kopg 3a €IPIIOY: 25255758

Micue3Haxoa KeHHs: 03143, Vkpaina, Kuis-143, Bys1. 3a6010THOTO, 150

dopma ByracHOCTI:

C(l)epa yIIpaBJIiHHﬂ: [Ipe3ugis HanionanpHoi akagemii Hayk YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHX PYOPHK: 34.19.17

Tema gucepranii:

1. IneHTHiKalis HOBUX I'eHiB, 110 6€PYyTh Y4aCTb y KaTaOOJIITHIN peryssiyii y MeTunoTpopHux ApixakiB Hansenula
polymorpha

2. Identification of novel genes, involved in catabolite repression in the methylotrophic yeast Hansenula
polymorpha

Pedepar:

1. Y nuceprauii NoJjaHO pe3yJIbTaT T€HETUYHOIO, MOJIEKYJISIPHO-010JI0TiYHOr0 Ta yJIbTPa-CTPYKTYPHOTO
nociigxeHHs MmyTaHTiB H. polymorpha 3 nenerosannmu renamu HpHXS1, HpHXT1, HpMIG1 Ta HpMIG2. Binkosi
npopnykru reHiB HpHXS1 ta HpHXT1 € romosioramMmu TpaHCIOPTEPIB Ta CEHCOPIB reKCo3 iHMNUX BULIB APIKIKIB.
Hapekcnipecis HpHxtl, ane ne HpHxsl, y myranTa S. cerevisiae, He 30aTHOTO IO TPAHCIIOPTY I€KCO3, BiTHOBIIIOE
TPaAHCIIOPT IVIIOKO3U Ta (PppyKTO3U. IHAYKLis excripecii Hu3bkoaginHoro Tpancnoprepa HpHxtly H. poly-morpha e
3aJIEXKHOIO Bif PyHKLIOHYBaHHS HEeTpaHCHOpTyouoro ceHcopa HpHxsl. C-kiHueBui GUTONIa3MaTuYHUN JOMEH
HpHxs1 e HeoOxigHUM 1J1s1 Iepefadi IJII0KO3HOr0 CUTHaJly, a TOUKOo-Ba MyTaliss R203K KoHBepTye Lieil ceHCop B
KOHCTUTYTUBHO CUTHai3yo4y ¢popmy. [IBa romosioru KaraboJiitHoro penpecopa Migl y H. polymorpha He €
OCHOBHUMU €JIeMEH-TaMU IIJISIXY Nlepeiayi [1I0KO3HOTO CUTHAJTY 10 IIPOMOTOPIB pernpecubenbHNX reHiB. OfHak,
ne-seuis HpMIGI ta HpMIG2 BnimmBae Ha tun nekcodarii, omkopKyoun Makporekcodarito Ta iHIyKy4uu



Mmikponekcodariio. KiouoBi cs10Ba: MeTUnoTpodHi IpiKIKi, KaTaboJliTHA peryJisLis, IJII0KO3Ha perpecis,

TPaHCIIOPT IJII0OKO3H, CEHCIHT TJII0KO3H.

2. The thesis discribes results of genetic, molecular-biological and ultrastuctural analysis of the mutants of H.
polymorpha with deleted HpHXS1, HpHXT1, HpMIG1 and HpMIG2 genes. We identified in the methylotrophic yeast
H. polymorpha a novel hexose transporter homo-logue, HXS1 (HeXose Sensor), involved in transcriptional
regulation in response to hexoses, and a regular hexose carrier HXT1 (HeXose Transporter). The Hxsl protein
exhibits the highest degree of primary sequence similarity to the S. cerevisiae transporter-like glucose sensors,
Snf3 and Rgt2. When heterologously overexpressed in S. cerevisiae hexose transporter-less mutant, Hxtl, but not
Hxsl, restores growth on glucose or fructose, suggesting that Hxsl is non-functional as a carrier. In its native host,
HXS1 is expressed at moderately low level and is required for glucose induction of the H. polymorpha functional
low-affinity glucose transporter Hxtl. Similarly to other yeast sensors, one conserved amino acid substitution in
the Hxsl sequence(R203K) con-verts the protein into a constitutively signaling form and the C-terminal region of
Hxsl is essen-tial for its function in hexose sensing. Hxsl is not required for glucose repression or catabolite in-
activation that involves autophagic degradation of peroxisomes. However, HXS1 deficiency leads to significantly
impaired transient transcriptional repression in response to fructose, probably due to the stronger defect in
transport of this hexose in the hxsldelta deletion strain. Our combined re-sults suggest that in the Crabtree-
negative yeast H. polymorpha the single transporter-like sensor Hxsl mediates signaling in the hexose induction
pathway, whereas the rate of hexose uptake af-fects the strength catabolite repression. Peroxisomes in the
methanol-utilizing yeast H. polymorpha are dispensable for growth on rich carbon sources, such as glucose and
sucrose. These substrates and ethanol trigger both, the repression of peroxisomal enzymes at the transcriptional
level and rapid and selective degradation of methanol-induced peroxisomes via a process termed pexophagy. How
the signal transduction proceeds from the substrate-effectors to its different downstream targets, e.g.
transcriptional rep-ressors and autophagy machinery, remains largely unknown. In S. cerevisiae, the glucose-
regulated transcriptional repressor Migl interacts with the gen-eral repressor complex Tupl-Ssn6 to confer
repression of many target genes. In this report we demonstrate that deficiency in the putative H. polymorpha
homologues of Migl (HpMigl and HpMig?2), as well as HpTupl, partially and differentially affects the repression of
peroxisomal al-cohol oxidase by sugars and ethanol. As reported earlier, deficiency in HpTupl leads to impair-
ment of glucose- or ethanol induced macropexophagy. In H. polymorpha miglmig2 double dele-tion cells,
macropexophagy was also largely impaired, whereas micropexophagy became a domi-nant mode of autophagic
degradation. Our findings suggest that homologues of the elements of the S. cerevisiae main repression pathway
have pleiotropic functions in H. polymorpha. H. polymorpha mutant EAO2 defective in glucose repression was
utilized in our study as the host for expression of recombinant secreted form of A. niger GO under control of
alcohol oxidase promotor (PMOX). We demonstrated that wilde type producer yielded GO only in methanol me-
dium, while EAO2-G or its derivative EAO172-G produced GO also on glucose. GO synthesis in EAO2 producer was
repressed in the presence of sucrose or ethanol. Our data suggest that GO synthesis in mutants impaired in
glucose repression is efficient in the absence of methanol and strictly regulated by carbon sources, similarly to
synthesis of native AO. It could be envisaged that glucose-induced expression of other recombinant proteins,
including those of biotechnologi-cal importance, under PMOX in EAO mutants, or in constructed by us gerl hxsl
strain may be comparable or exceed that in methanol-grown wild-type cells. These results may add in further
improvement of H. polymorpha-based expression platform for recombinant proteins. Key words: methylotrophic
yeast, catabolite regulation, glucose repression, glucose trans-port, glucose sensing.

Jep>kaBHHH peecTpaniliHuil Homep JiP:
IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKHU:
CrpareriyHuii npiopUTEeTHHH HaNIPSIM iIHHOBaLLiMHOI Ais1JIbHOCTI:

ITizcyMKH JOCTiI>KEeHHS:



Iy6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasibHO-€KOHOMIYHA CIPSIMOBAHIiCTh:

OxopoHHi gJokymeHTH Ha OIIIB:

BnpoBazkeHHS pe3yJIbTaTiB AHCEpPTaIii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)
Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. Cubipauii AHnpiit AHIPIOBUY

2. Sibirny Andriy Andriyovych

KBasigikanis: 1.6.1., 03.00.15
ImenTudikarop ORCID ID: He zactocoyerbcs
JonaTkoBa iHdopmanist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizmomocTi npo odiliiHuX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Kyyyk Mukosa BikTopopsud

2. Kyuyk Mukosa Bikropopsud

KBasmigikamist: 1.6.1., 03.00.15, 03.00.22
InenTudikarop ORCID ID: He 3acrocosyerscs
JopaTrkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3Haxoo KeHHS:

dopma ByracHoCTI:



Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. Bapbaneunp Jlrogmuina JIMUTpiBHA

2. Bapbaneup JliogpMmuiia IMuTpiBHA

KBasigikanis: 1.6.1., 03.00.07
Imentudikarop ORCID ID: He zacrocosyerbes
JoparkoBa indopmamnist:

IloBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiiHHS:

InenTudgikarop ROR: He zacrocosyerscs

PeuenzeHTu

VIII. 3ak1104Hi BiZOMOCTI
Baache IlpizBuie Im's ITo-6aTbKOBI

TOJIOBH pajgu

BiiacHe IIpizBuine Im'sa Ilo-6aTbKOBI

TOJIOBYIOYOrO Ha 3acCiaHHi

BignoBigasibHUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBnHuKk Bigginy YKpIHTEI, mo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisiIBHOCTI

I'popsuHCchkU IMUTPO MuxamnoBuy

I'popsunacbkui [IMUTPO MuxamnoBud

IOpuenko T.A.



