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Реферат:
1. Дисертація присвячена дослідженню протипухлинної активності рекомбінантних бета-дефенсинів людини
(рек-hBDs) 2-4 на моделі in cellulo. Шляхом прокаріотичної експресії отримано продуценти рек-hBD-2-4
людини; розроблено методики очистки біологічно активних рек-hBDs. Встановлено, що рек-hBD-2 здатен у
концентраційно-залежний спосіб у наномолярному діапазоні концентрацій пригнічувати проліферацію,
життєздатність клітин, здатність до субстрат незалежного росту та міграційну активність пухлинних клітин
людини різного гістогенезу. Показано, що дія рек-hBD-2 призводить до блокування клітинного циклу у точці
звірки G1/S, значного дефосфорилювання pRB та зниження рівня циклінів D1 та E, CDK4, B-Raf та підвищення
рівня p21WAF1. Продемонстровано, що рек-hBD-2 може впливати на експресію генів віментину та Е-
кадгерину в залежності від гістологічного типу пухлинних клітин. Встановлено, що рек-hBD-3 не має ріст-
супресувального впливу на культивовані пухлинні клітини, але може підсилювати цитотоксичні ефекти



доцетакселу та вінкрістину in cellulo. Аналіз біологічної активності рек-hBD-4 людини продемонстрував, що
в концентрації 1-100 нМ рек-hBD-4 стимулює прогресію клітин в точці звірки G2/M, підсилює експресію
протоонкогену B-Raf, колоніє-формуючу здатність пухлинних клітин та їх міграційну активність, але при
вищих концентраціях (>500 нМ) пригнічує експресію B-Raf, блокує клітинний цикл у точці звірки G1/S,
пригнічує міграційну здатність пухлинних клітин та їх здатність до колонієутворення у напіврідкому
середовищі. Дослідження щодо комбінованих ефектів рек-hBD-2, -3 та -4 на ріст пухлинних клітин в
культурі показали, що індуцибельні бета-дефенсини людини здатні підсилювати або послаблювати впливи
один одного на життєздатність культивованих пухлинних клітин.

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-1 and 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 µM 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 µM 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 B1 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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