O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMeP: 0415U003925
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpaunii: 09-07-2015

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. T'epawmenko Osbra JleoniniBHa

2. Gerashchenko Olga Leonidivna

KBasmigikamis:

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

IIIndp HaykoBOi cneniagabHOCTI: 03.00.04
Ha3Ba HayKoBOIi CcIeniaJIbHOCTI: Bioximis

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jata 3axHcTy: 30-06-2015

CreniaJbHICTh 32 OCBiTOIO: 8.04010205

Micue po60oTH 34,00yBayYa: [HCTUTYT eKCIIEPMMEHTAIBHOI HaToIorii, OHKOoJIOTii i pagio6iosorii im. P.€.

Kaseupkoro HAHY
Kopg 3a €IPIIOY: 05416946

Micue3HaxozKeHHs: 03022, m.Kuis, ByJI. BannbkiBChKa, 45

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akaziemist HayK Ykpainu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Indp cneuniasnizoBaHoi BY€HOI paau (pa30Boi creniaiizoBaHoi BYE€HO1 pasu): /1 26.001.24

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOM: KuiBChKuil HaLiOHAbHMIA YHIBEpCUTET iMeHi Tapaca

[IleByeHka

Kog 3a €IPIIOY: 02070944

Micqesﬂaxon)KeHHﬂ: ByJI. Bononumupceka, 60, M. Kuis, KuiBceka 06:1., 01033, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu 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: 31.27

Tema guceprauii:
1. TIpoTuUnyxJIMHHA aKTUBHICTh PEKOMOIHAHTHUX 6eTa-AedeHCHHIB JI0AUHU Ha Mogedi in cellulo

2. Antitumor activity of recombinant human beta-defensins in cellulo

Pedepar:

1. Incepralist IpUCBAYEHA AOCHIIPKEHHIO IPOTUITYXJIMHHOI aKTMBHOCTI peKOMOIHAaHTHHUX O0eTa-1e(EeHCHHIB JII0JUHU
(pex-hBDs) 2-4 Ha mogeui in cellulo. IllngxoM npokapioTH4HOI ekcrpecii oTpumMaHo nNpoayLeHTH pek-hBD-2-4
JIIOJMHU; PO3P0O0JIEHO METOMKY OYUCTKY 6iosioriyHo akTuBHUX pek-hBDs. BcranosseHo, mo pek-hBD-2 3naTten y
KOHLIEHTPaLifHO-3aJIEXKHUM CIIOCI0 Yy HAHOMOJISIPHOMY [1ialla3oHi KOHLEHTpallill IPUTHiYyBaTU Nposidepallito,
SKUTTE3NATHICTb KJIITUH, 30aTHICTb 10 CyOCTPaT HE3aJIE3KHOIO POCTY Ta MirpauiliHy akTUBHICTb IIXJIMHHUX KJIITUH
JonvHY pisHoro rictoreHesy. [TokasaHo, mo aig pek-hBD-2 npusBoauTts 10 6710KyBaHHS KIITUHHOTO LIUKITY Y TOYL]
3Bipku G1/S, 3HauHoTrO nedocdopunioBaHHs pRB Ta 3HMKeHHs piBHS nukiiHiB D1 Ta E, CDK4, B-Raf ta nmigsumeHHs
piBHs p21IWAFL. TIpoieMOHCTPOBaHO, o pek-hBD-2 Mo>ke BIJIMBATU HA €KCIIPECiIo reHiB BiMEHTHHY Ta E-
Ka[r€pUHY B 3aJI€XKHOCTI Bifl FiCTOJIOTIYHOrO TUILY IyXJIMHHUX KJIITUH. BcTaHoBIEHO, 0 pek-hBD-3 He mae picT-

CYyIIpeCyBaJIbHOTO BILIMBY Ha KyJIbTHBOBAaHI yXJIMHHI KJIITUHY, ajle MOXKe IIiICUIIOBAaTU LUTOTOKCHUYHI epeKTU



IoLleTaKcely Ta BiHKpicTuHY in cellulo. AHani3 6ios0riyHOi akTUBHOCTI peK-hBD-4 m011HY IPOAEMOHCTPYBAB, 10
B KoHIeHTpauii 1-100 HM pex-hBD-4 cTumyIitoe nporpecito KJIiTHH B TO4Li 3Bipku G2 /M, mincusioe excrpeciio
nIpoTooHKoreHy B-Raf, kosonie-gopmyrody 31aTHICTb NYXJIMHHUX KJIITHH Ta iX MirpauiiiHy akTMBHICTb, ajie Ipu
BUIMX KOHLeHTpauisx (>500 HM) npurHivye ekcnpecito B-Raf, 6;10Kkye kiTuHHAN TUKA y TO4Li 3Bipku G1/S,
[IpUTHiYye MirpauiiHy 34aTHICTh IyXJIMHHUX KJIITUH Ta iX 30aTHICTb 4O KOJIOHIEYTBOPEHHS Y HaIliBPiZKOMY
cepenosulli. JocmimkeHHs o0 KoMOiHOBaHUX edeKTiB pek-hBD-2, -3 Ta -4 Ha piCT NyXJIUMHHUX KJIITUH B
KyJIbTYpi IIOKa3asy, o inaynubesnsHi 6eta-gedeHCHN JII0IUHY 31aTHI NiJCUII0BATH ab0 110C/1a0J11I0BaTU BILIUBU

OOVH OOHOTO Ha )KI/ITTGBILaTHiCTb KYJIbTUBOBAHUX ITYXJIMHHUX KJIiTHH.

2. This work is devoted to analyze antitumor activity of recombinant hBD-2-4 (rec-hBD-2-4) against cultured
human cancer cells. Analysis of biologic activity of rec-hBD-2 influence on the growth patterns and malignant
potential of cultured cancer cells has been carried out using eight different human tumor cell lines of different
histogenesis. The effect of rec-hBD-2 on viability and proliferation of cultured cancer cells was analyzed using
MTT assay and direct counting of cells. It has been shown that rec-hBD-2 caused significant concentration-
dependent suppression of proliferation of tumor cells of different histogenesis. Moreover, treatment of the cells
with nanomolar concentrations of rec-hBD-2 (10 nM - 1 mkM) resulted in significant dose-dependent decrease of
cell viability. Flow cytometry analysis of cell cycle distribution of the cells treated with 10 nM-1 mkM rec-hBD-2 for
48 h has demonstrated a concentration-dependent cell growth arrest at G1/S checkpoint. The results of Western
blotting analysis have shown that treatment with rec-hBD-2 resulted in slight downregulation of pRB expression
and its complete dephosphorylation, significant downregulation of cyclin D1, cyclin E, CDK4 and B-Raf expression
levels, and significant upregulation of p21WAF1 in hBD-2-treated cells. At the same time p53 expression level
remained unaffected. It was shown that treatment with 100 nM of rec-hBD-2 resulted in insignificant decrease of
colony numbers compared to control cells, while addition of 500 nM of rec-hBD-2 into cell incubation medium
significantly inhibited ability of cells to form colonies in semi-soft medium. Also, hBD-2 dependent suppression of
cancer cell migration and alterations in cell morphology toward more elongated mesenchymal phenotype have
been observed. The study of expression of two common EMT markers - vimentin and E-cadherin - has been
carried out using qPCR analysis in cells treated with 500 nM rec-hBD-2 for 24 h. It has been found that effects of
hBD-2 on vimentin and E-cadherin expression levels strongly depended on cancer cell histological type. Analysis
of biologic activity of rec-hBD-4 was carried out in three human cancer cell lines - A431, A549 and TPC-1. As it has
been shown by direct cell counting technique rec-hBD-4 exerted a concentration-dependent effect on the cell
proliferation and stimulated cell proliferation at concentrations from 1 to 100 nM and significantly suppressed at
concentrations ? 500 nM. Effects of hBD-4 were similar in A431 and A549 cells but TPC-1 cells seem to be less
sensitive to low nanomolar concentrations of rec-hBD4. Data have shown that in low concentrations (0.1-100 nM)
rec-hBD-2 caused insignificant increase of viability of A431, TPC-1and A549 cells. In all three cell lines treated with
500 nM of rec-hBD-4, a decrease of cell viability has been recorded while treatment of the cells with rec-hBD-4 at
concentrations higher than 1 pM caused significant suppression of cell viability. So, biologic effects of nanomolar
concentrations of rec-hBD-4 are of bimodal character, unlike to these of recombinant hBD-2. Such multimodal
effects of rec-hBD-4 on cell viability were found to be reflected in its effects on cell cycle distribution. When the
cells treated with 1 nm - 1 uM rec-hBD-4 were subjected to flow cytofluorometry analysis, it has been revealed that
treatment of the cells with 100 nM rec-hBD-4 resulted in significant stimulation of cell cycle in G2 /M checkpoint,
with 500 nM - in significant blockage of cell cycle in G1/S checkpoint; higher concentrations of hBD-4
insignificantly suppressed cell cycle progression. The results of Western blotting analysis have shown that
incubation of the cells with 100 nM rec-hBD-4 caused upregulation of B-Raf and cyclin Bl expression levels, and
their downregulation in the case of higher concentrations of rec-hBD-4. At the same time treatment with rec-
hBD-4 in concentration 100 nM-1 mkM resulted in dephosphorylation of pRB. Colony-forming activity of the cells
treated with 100 nM rec-hBD-4 significantly increased compared to control untreated cells, with 500 nM -
significantly decreased, while in the presence of 1 mkM of the defensin no visible colonies were developed. Unlike
hBD-2 and hBD-4, at concentration range from 1 nM to 5 mkM rec-hBD-3 has been shown to cause no significant
effects on proliferation and viability of cultured cancer cell lines. At the same time, as it has been demonstrated in



MTT assay, while being noncytotoxic, rec-hBD-3 has been found to potentiate antiproliferative effects of clinically
well established anti-mitotic chemotherapy medication - docetaxel. The studies of combined effects of rec-hBDs
on viability of A431 cells have demonstrated significant potentiation of cytoxicity in the case of use of rec-hBD-2
and rec-hBD-3 or rec-hBD-2 and rec-hBD-4 combinations compared to that of rec-hBD-2 only. In contrary, if rec-
hBD-3 was used in combination with rec-hBD-4, its antagonistic effects toward cell cytotoxicity were observed.
So, this study has shown that inducible human beta-defensins can enhance or attenuate the effects of each other
toward cultured tumor cell viability.
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