O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeEP: 04170000707
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpauii: 04-04-2017

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kouy6eii TetsiHa OsiekcaHpiBHa

2. Kochubei Tetiana Oleksandrivna

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs

Bup, pucepranii: kanguzaar Hayk

AcnipaHTypa//IOKTOpPaHTypa: Hi

IIIndp HaykoBOi cneniaabHOCTI: 03.00.03

Ha3Ba HayKoOBOIi CcIeniaJIbHOCTI: MosekyJispHa 6iosoris

T'asy3p / rasysi 3HaHB. He 3aCTOCOBy€THCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs
JaTa 3axHcTy: 28-03-2017

CreniaJbHICTh 32 OCBiTOXO: 03.00.12

Micue po60oTH 34,00yBayYa: [HCTUTYT MOJIEKYJIAPHOI 6i010Tii i reHeTrKM
Kopg 3a €IPIIOY: 05417101

Micuesnaxo,szeHHa: 03680, Kuis, Bys1. 3a60n0THOTO, 150

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist Hayk YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs




I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHOi BYEHOI pagH (pa30Boi CIeliaai30BaHOi BYE€HOI pagH): [1:26.237.01
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 6i0JI0Til i reHeTnKu
Kopg 3a €IPIIOY: 05417101

Micue3Haxoa KeHHs: 03680, Kuis, Bys1. 3a60510THOTO, 150

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akaziemist HayK YKpainu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 34.15

Tema gucepranii:
1. BnuB ¢iToreMaarsioTUHIHY i 10ro i30J1€eKTUHIB HA )KUTTE3[ATHICTb Ta allONTO3 COMAaTUYHMX KJIITUH CCaBLiB in

vitro

2. The influence of phytohemaglutinin and its isolectins on somatic cells survival and apoptosis in vitro

Pedepar:

1. Inceprariio pyUCBsIYEHO NOCiIKEHHIO BIIJIMBY i3071eKTUHIB OI'A Ha BM>KMBAHHS Ta alloITO3 COMAaTUYHUX KITUH
CCaBlLiB in vitro. BusiBieHO 3a/1€>XHY Bif KOHLIEHTPALlii 3IaTHICT CyMapHOTO NIpenapary (piToreMarjaoTHHIHY Ta
110T0 OKpeMUX i30JIeKTHHIB iHIyKyBaTy 3arubesib COMaTUYHUX KJIITHH CCaBIiB ONIOCEPEIKOBAHO Yepes iHilialio
PEeLENTOP-3aJIEXKHOT0 MEXaHi3My aronTo3y. Briepie BUABIEHO MiBUILIEHHS PiBHSI aKTMBOBAaHMX Kacnas 3 Ta 8 y
KyJIbTypax KJIiITUH paKky ropTaHi Ta KJIiTHHAaX JIIOAVMHU HEMYXJIMHHOTO IIOXO/IKEHHSI Tif Ii€l0 CyMapHOro IIpenapary
®T'A Ta 1Ioro OKpeMux i30JIeKTUHIB Ta II0Ka3aHO 3[JaTHICTh IOCIIiIKyBaHUX MPENapaTiB MOAYIIOBATH €KCIIPECiio
npo- i aHTy anonTUYHUX 6isKiB Bax i Bcl2 Ha piBHi 6inka Ta PHK. I3 3acTOCyBaHHSAM KOMITIOTEPHUX METO/IB aHAJI3y
HaMu BIleplie 6yJI0 nependadyeHo, 1o JeUKOoaryIlIoTHHIH 3laTeH YTBOPIOBATHU crielniuHi 6i710K-61IKOBi KOMIIJIEKCU

SIK 3 TIPO, TaK 1 aHTUANONTUYHUMU penenTopaMmmn KJIITUHMU.

2. Lectins are highly specific proteins that bind to carbohydrates and are found in many plants, animals, and
bacteria. Phytohaemagglutinin (PHA) is the lectin of kidney beans (Phaseolus vulgaris) and it is one of the most



common and widely studied lectins. Mitogenic activity of PHA is known since 60th of the XX century. This lectin
has an tetrameric molecular structure, namely PHA is a mixture of different isolectins, including erythroagglutinin
(PHA-E) and leukoagglutinin (PHA-L). However, proapoptotic mechanisms of PHA and its isolectins activity still
remain unclear and should be elucidated. In this study we addressed to analyze the influence of PHA and its
isolectins on apoptosis in cultivated cells in vitro and to clarify possible signalling pathways endorsed by lectins
activity. In our study we have analyzed the influence of the commercial preparation of P. vulgaris lectins, meanly
PHA, PHA-E and PHA-L. We have used three different mammalian cell lines as a test system. The frequency of live,
dead and apoptotic cells has been analyzed using acridine orange and ethidium bromide staining. The changes of
caspase-3, caspase-8 and Bax have been inspected by Western blot analysis. Gene expression was analysed using
real-time PCR. For protein-protein docking analyses we used 3D structures obtained from Protein Data Bank. It
was shown the significant influence of all lectins have been studied on cell culture proliferation in concentration-
dependent manner. In non-tumor 4BL cell line all isolectines have been studied were shown to enhance the cell
culture growth in concentration 0,01-10 ug/ml; and in concentration 100< ug/ml the inhibition of culture growth
was observed. In malignant Hep-2 cell line the mitogenic properties of PHA isolectines was much less displayed
then in 4BL cells, and PHA-L was shown to be cytotoxic even in minimal concentration has been studied (0,01
ug/ml). The influence of total PHA preparation differs significantly from theoretically calculated synergic
interaction. Apoptosis induction by total PHA preparation and its isolectins in cell cultures of tumour and non-
tumour origin under the experimental conditions was demonstrated too in all concentrations of all isolectines
have been studied. The differences between pro-apoptotic effect of PHA isolectines in tumour and non-tumour
human cell was discovered in prolonged studies. Thus, in non-tumor 4BL cells the PHA-E was shown to cause the
severe apoptotic changes in cell population, whereas in carcinoma Hep-2 cells the massive apoptotic damage was
discovered in PHA-L-treated cell population. Chinese hamster cells were shown to be more resistant to PHA-
induced apoptotic damage in all experimental conditions have been studied. It was shown that both total PHA
preparation and PHA isolectins induces the cell apoptosis due to caspase-3, caspase-8 and pro-apoptotic Bax
protein induction. All analyzed PHA lectins increased the level of Bax gene expression compared to controls.
Regarding caspases, PHA-E was shown to be the most powerful inductor of these proteins expression, but other
isolectins were able to induce caspases expression too. The differences between tumor and non-tumor cell lines
were also revealed in this case. Thus, using Western blot analysis the PHA-E was shown to be the most effective
Cas8 inductor in 4BL cells, whereas in Hep-2 cell line the strongest effect has been shown in total PHA-treated cell
culture. These data were supported by RT-PCR: it was shown that both PHA-L and PHA-E cause the significant
enhancing of Bax mRNA expression. Another apoptosis-associated protein coding gene, Bcl-2, have been shown to
significantly reduce its expression on mRNA level under the PHA-E treatment, but not in PHA-L- and total PHA-
treated cells. These data are strongly consistent, because Bcl-2 is anti-apoptotic protein. We obtained the
computational model of leukoagglutinin complexes with pro-apoptotic receptors (FasR and TNFR-1) and anti-
apoptotic receptors (IGF-1 and EGFR). We revealed that leukoagglutinin is able to interact with these important
receptors through protein-protein binding with high energy. Thus, for FasR receptor the Gibbs binding energy was
appreciated to be -620,0 kJ /M. for TNFR-1it was -863,8 kI /m, for IGF-1 - -567,4 k] /M, and for EGFR it has been
valued as -609,4 k] /M. These calculations supports our hypothesis that PHA isolectins could be the modulators of
apoptosis, mainly, pro-apoptotic agents, due to their involvement in regulatory pathways and via both receptor-
dependent and mitochondrial mechanism of apoptosis induction.

Jep>kaBHu# peecTpaniiiHuii Homep JiP:

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

Iy6sikaii:



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

OxopoHHi gJokymeHTH Ha OIIIB:

BrnpoBazkeHHS pe3yJIbTaTiB AHCEpPTalLii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. IliBeHb OkcaHa OsekcaHIpiBHA

2. Piven Oksana Oleksandrivna

KBasmigikamis: x.6.1., 03.00.22
InenTudikarop ORCID ID: He zacrocoyerbcs
JoparkoBa iHdopmamist:

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

Micue3Haxoa KeHHS:

dopma ByracHOCTI:

Cdepa ynpasiriHHSL:

InenTudikarop ROR: He zacrocosyerscs

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

1. loceHko BiKTOp €BreHoBrnY

2. JIoceHKO BIiKTOp €BreHOBUY

KBasidikamis: n.men.n., 14.03.04
InenTudikarop ORCID ID: He 3acrocosyerncs
JoparkoBa iHdpopmamuist:

IloBHe HaiMEeHYBaHHSI IOPUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma Bi1acHoCTI:

Cdepa ynpassiHHS:



InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpi3Bue Im'sa I1o-6aTbKOBI:
1. MinyeHko Onekcanap ['puroposud

2. Minuenko OsekcaHgp I'puroposud

KBasigikanis: 1.6.1., 03.00.04
InenTudikarop ORCID ID: He 3acrocosyetscs
JopaTrkoBa inpopmanis:

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

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpizBuie Im'sa Ilo-6aTbKOBi
TOJIOBH paju

BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOrO Ha 3acigaHHi
BignoBigasibHUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTparop

KepiBHuKk Bigginy YKpIHTEI, mo €
BiZIIOBiZaJIbHUM 3a peecTpallilo HayKOBOIi

OisIIBHOCTI

€nbcbka ['anHa BaneHTuHiBHA

€nbcoka ['aHHa BaneHTuHiBHA

IOpuenko T.A.



