O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0416U005261
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpaunii: 28-09-2016

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. leBuyenko FOmis IropiBHa

2. Shevchenko luliia Igorivna

KBasmigikamis:

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

IIIn¢dp HayKoBOi cneniaabHOCTI: 03.00.07
Ha3zBa HayKoBoi creniaibHOCTI: Mikpo6ioJoris

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axucrTy: 22-09-2016

CreniaJbHICTh 32 OCBITOIO: 8.04010202

Micue po6oTu 3400yBaya: TOB "TIpomoyuH AyTcopcuHr”

Kopg 3a €IPIIOY: 36337198

Micue3Haxoa>KeHHs: 04070, m. Kuis, Bys1. Bopucormi6ebka, 16-B, 0d.1,2

dopma BaacHOCTI:
Cdepa ynpasiriHHS:

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
IIudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi CleliaJai30BaHOI BYEHOI pazu): [l 26.233.01

IloBHe HalMeHYBaHHSI IOPHUAHUYHOI 0COOH: IHCcTUTYT MiKpOGioIorii i Bipycosorii im. J.K. 3a6os0THOrO
HAH Ykpainu

Kopg 3a €IPIIOY: 05417087

Micue3HaxoaKeHHS: ByJI. akaziemika 3a6osoTHoro, 154, M. Kuis, KuiBceka 06:1., 03143, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMEeHYBaHHSI IOPHUAUYHOI 0COOM: Kuichkuil HauioHaIbHMI yHiIBEpCUTET iMeHi Tapaca

[lleByeHKa

Kopg 3a €IPIIOY: 02070944

Micue3Haxoa>KeHH: 01033, m. Kuis, ByJI. Boslopumupceka, 64
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 34.27.29

Tema guceprauii:
1. Ponp Waal. stira3 B peasizaiiii 6i0s10riYHUX BIAaCTUBOCTEH Jiinornosnicaxapuis Yersinia enterocolitica

2. The role of lipopolysaccharide WaalL ligase biological properties implementation in the Yersinia enterocolitica
bacteria

Pedepar:

1. TlokaszaHo, 1o no36aseHi jira3 Waal iepcuHii yTBOpIOIOT BiIMiHHi Bifi uKOro TUIy rpodii inonosuicaxapumiis.
I71MOBipHo, 3aBISIKY HU3BKIl cybcTpaTHill cnenudiynocti WaalOS sirasa 3maTHa KOMIIEHCYBATH BiICYTHICTD
Waal.PS y Bunagxy gesetii reny waaLPS. 3annporioHOBaHO €(pEKTUBHY CUCTEMY CUHTE3Y ITPENapaTUBHOI KiJIbKOCTI
WaaL.OS nirasu. IIpoBeneHo knonyBanHs JITIC-yirasu 6akrepiii Y. enterocolitica B ekciipecytouuit sektop pTTQ18,
ningbipaHo onTUMasnbHi yMOBU 1151 CUHTE3Y QYHKIIOHAJIbHUX PEKOMOIHAHTHUX OifKiB Ta iX e(PeKTHBHOTO BUAIIEHHS
meTonoM adiHHOI xpomarorpadii. PyHKI[ioHaNIbHA aKTUBHICTb KJIOHOBaHO] Jiirazau WaaLOS 6yra
IIPOJIEMOHCTPOBAHA in Vivo 3 BUKOPUCTAaHHIM waal.-HokayTHoro mramyE. coli CLM24. BcTaHOBJIEHO y4acTs Jiiras y
dbopmyBaHHi 6akTepiasbHOI PE3UCTEHTHOCTI 0 6iJIKiB CUCTEMU KOMIJIEMEHTY, PYXJIMBOCTi Ta CTPECOCTINKOCTI
6akrepiil. Hait6inpm uyTinBUME 10 Aii cTpecoBux $axkTopiB BusBuancs 6akrepii Y. enterocolitica 6471/76 (O:3),



no36assieHi sira3 WaaLOS Ta WaaLPS. [Iis1 Bcix waaL-MyTaHTiB 6yJla XapaKTepHa 3IaTHICTh 0 BilHOBJIEHHS

PYXJIMBOCTI MicJIsl KOMIIEMEeHTaLlil PyHKLiOHAJIbHUM F€HOM BTpadyeHoi Jiirasu.

2. The aim of current study was to estimate the influence of waaLOS and waaLPS genes deletion on
lipopolysaccharide (LPS) synthesis, motility and stress resistance of bacteria Y. enterocolitica 6471/76 and 8081. An
optimized expression system for obtaining recombinant WaaLOS ligase in quality and quantity required for
crystallization has been designed. Single and double waal. mutants were created by replacing the wild-type alleles
in bacterial chromosome for mutant ones. The phenotypes of mutants were visualized by DOC-PAGE gels stained
with silver and immunoblot with specific to O-polysaccharide (OPS) and outer core (OC) monoclonal antibodies.
Deletion of waaLOS gene from Y. enterocolitica genome has a marked effect on OC and SR-LPS ligation either in
single or double mutants. The waaLPS deletion has an opposite effect on the OPS ligation - barely detected
increasing of OPS bands among single mutants. On the other hand, clear OPS and OC ligation was not detected
neither by immunoblotting nor by bacteriophage specificity assay with FWA1 and F80-18 phages. Through the lack
of lysis zones one can testify the lack of full receptor for bacteriophage binding. The ligase structural and the ligase
specificity studies will elucidate the functional mechanism of the LPS ligases. We have been able to design an
optimized expression system for obtaining His6-tagged WaaL.OS ligase in quality and quantity required for
determining the 3D-structure. Recombinant WaaLOS ligase biological activity confirmation was provided with help
waalL knock-out Escherichia coli CLM24 strain, which electroporated with pTTQ18-waaLos. The His6-tagged
WaaL.OS ligase activity was analyzed by visualization LPS phenotype in silver stained DOC-PAGE. Around 30% of
transformed waalL knock-out E. coli bacteria produced weak OPS bands, which confirmed that pTTQ18_waal.os
contain biologically active ligase and is able to reproduce it. To establish the role of WaaL ligase in Y. enterocolitica
mutants' biology, we conducted a series of experiments, which included virulence research, motility and stress
resistance evaluation. To assess the impact of WaaLOS, WaaLPS or both ligase deletion in virulence creation for
pathogenic Y. enterocolitica strains we examined the sensitivity of mutant bacteria to influence of human serum
killing by performing serum killing assay. The results of normal serum killing showed clear reduction of serum
resistance among single and double ligase mutants for both serotypes. Y. enterocolitica 8081 ligase mutants,
however, showed full resistance to alternative pathway mediated killing. Further work will be needed to clarify the
role of WaaL LPS' ligases of Y. enterocolitica for virulence in vivo. The ability to move in and colonize the surface of
substrates associates with biofilm formation and virulence of pathogenic bacteria. Swimming motility of mutants
was analyzed by motility assay and flagellin production was detected by immunoblotting with flagellin-specific
mAb 15D8. We found that deletion of waaL genes drastically affected the production of flagella and correlate with
the significantly reduced swimming motility among double ligase mutant of Y. enterocolitica 6471/76. In Y.
enterocolitica 8081 bacteria motility decreasing was associated with WaaLPS ligase deletion. Both waal ligase
genes deletion lead to a drastic reduction of bacterial stress resistance. There are hypertonic medium, surfactants,
antimicrobial peptides and reactive oxygen species - stress agents in the growth media, which in minor
concentrations caused Y. enterocolitica 6471 /76 double ligase mutant growth decline. It is likely that the absence
of polysaccharide chains at the surface of the double mutants leads to inhibition of their growth in the medium
with stressors. However, for growth of Y. enterocolitica 8081 double mutants at the level of the wild-type SR-LPS
was sufficient.

Jep>kaBHHH peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTEeTHUI HAIIPSIM iHHOBaLilHOI AiJIBHOCTI:
ITiZcyMKH JOCTiI>KEeHHS:

Iy6sikamii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:



ConuiasIbHO-€KOHOMIYHA CIIPSIMOBaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHS pe3yJIbTaTiB AHCEpPTalLii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Ipo HayKOBOr0 KePiBHHKA/KEPiBHHUKIB (KOHCYJIbTAaHTA)

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. CkiBka Jlapuca MuxaiiiBHa

2. Skivka Larysa Mykhailivna

KBasiikamis: 1.6.1., 03.00.09
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indopmamist:

IloBHe HaliMeHYBaHHS IOPHIHUYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasitiHHS:

InenTudikarop ROR: He zacrocosyerscs

BaacHe IlpizBume Im's I1o-6aTbKOBI:
1. Mikaesns CKypHik

2. Mikael Skurnik

KBasigikamis: k.6.1., 03.00.07
InenTudikarop ORCID ID: He 3acrocosyeTbes
JoparkoBa indpopmamnist:

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

Micue3HaxoaKeHHS:

dopma BiracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerses

VII. BinomocTi npo odiniliHuX OIIOHEHTIB Ta PEl€H3E€HTIiB

OdiuiiiHi OoIOHEHTH



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. ToBkau ®enip IBanoBUY

2. ToBkay ®epnip IBaHOBNY

KBasmiikanis: 1.6.1., 03.00.06
Imentudikarop ORCID ID: He zacrocoyerbcs
JoparkoBa iHdopmamist:

TloBHe HaliMeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpi3Buie Im'sa ITo-6aTbKOBI:
1. ®egoposuy Iapis BacuniBHa

2. ®enoposuy lapis BacumniBHa

KBasigikanis: 1.6.1., 03.00.07
InenTudikarop ORCID ID: He 3acrocosyetses
JopaTrkoBa inHpopmanist:

TloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg, 3a €IPITIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiriHHS:

ImentTudikarop ROR: He zacrocoyerbcs

PeuenseHTu

VIII. 3aKkJIr04Hi BiZoMOCTi
BiiacHe IIpizBuie Im'sa Ilo-6aTbKOBi
TOJIOBH pagu

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

rOJIOBYIOYOrO Ha 3acigaHHi

BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

Iyruncbka 'annna OnekcanapiBHa

Iyrunacbka I'anuna OsekcaHapiBHa
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