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This work continues the study of possible involve-
ment of human beta-defensins (hBDs) in the processes
of malignant transformation. In previous investigations
the expression of human beta-defensin-2 (hBD-2) in
human vulval tumors has been demonstrated [1, 2].
According to the data [3] recently discovered human
beta-defensin 3 (hBD-3) has similar regulatory mecha-
nisms of expression as hBD-2 has. In particular, the
expression of hBD-2 and -3 is induced by TNF-al-
pha, lipopolysaccharides, IL-1 and PMA [4, 5]. Addi-
tionally, it has been shown, that the expression of
hBD-2 gene can be induced upon activation of MAPK
cascade by growth factors [6]. The resemblance in
hBD-2 and -3 expression mechanisms lead us to exa-
mine hBD-3 expression in A431 cell line upon epider-
mal growth factor (EGF) stimulation and in human vul-
val tumors by semi-quantitative reverse transcription
polymerase chain reaction (RT-PCR).

A431 cells were grown in RPMI 1640 medium (Gib-
co, USA) with 10% fethal bovine serum (Gibco, USA)
at 37 °C to 70% confluency. Then the cells were incu-
bated for 2 h in serum-free medium and stimulated
with 3 µg/ml of EGF (Sigma, USA) for 6 h.

20 surgically resected samples of human vulval tu-
mor tissue and pair-matched samples of convention-
ally normal vulval epithelium were obtained from the of
Deparment of Oncogynecology, Institute of Oncology
of AMS of Ukraine (Kyiv, Ukraine). All samples were
immediately frozen in liquid nitrogen. According to his-
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tologic verification, the studied tumors (Table) were veri-
fied as squamous cell carcinoma.

Total RNA from A431 cells and tissue samples was
isolated according to the method of Chomczynski, Sac-
chi [7] with modifications as described earlier [1] and
RT-PCR with hBD-3 specific primers has been car-
ried out as described below. The reaction of reverse
transcription was conducted in RT buffer (Amplisense,
Russia) with 1-2 µg of RNA, 200 units of M-MuLV-re-
verse transcriptase (Amplisense, Russia) and hBD-3
specific primers in total volume of 25 µl. RT-PCR with
G3PDH-specific primers: 5′-TGCACCACCAACT-
GCTTAGC forward and 5′-GGCATGGACTGTGGT-
CATGAG reverse was used as a positive control of re-
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Table. The expression of hBD-3 gene in surgical specimens of vulval 
carcinomas in comparison with adjacent normal tissues 

Expression of hBD-3 gene Case Age TNM (stage) 
T N 

1 57 T1 N0 M0 (2) - + 
2 55 T2 N0 M0 (2) +++ + 
3 60 (4a) ++ - 
4 62 T2 N0 M0 (2) +++ + 
5 64 T3 N2 M0 (4a) +++ - 
6 56 T3 N1 M1 (4b) + ++ 
7 69 T2 N0 M0 (2) ++ + 
8 50 T2 N0 M0 (2) ++ + 
9 47 T2 N0 M0 (2) ++ - 
10 45 T1 N0 M0 (2) + + 
11 52 T1 N0 M0 (1) ++ - 
12 64 T2 N0 M0 (2) ++ + 
13 67 T2 N0 M0 (2) ++ + 
14 48 T2 N0 M0 (2) +++ - 
15 55 T2 N1 M0 (2) ++ - 
16 56 T3 N2 M0 (4b) - + 
17 60 T2 N0 M0 (2) +++ - 
18 39 T1 N0 M0 (1) + + 
19 55 T2 N0 M0 (2) ++ - 
20 64 T3 N0 M0 (2) +++ + 

Notes: T — tumor tissue, N — normal tissue. 
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verse transcription reaction (Sigma, USA). HBD-3 spe-
cific polymerase chain reaction (PCR) primers were de-
signed according to nucleotide database NCBI with the
use of Oligo Program (Free Software) and had further
sequences: 5′-CAGCGTGGGGTGAAGCCTAGCA
forward and 5′- TTTCTTCGGCAGCATTTTCGGC re-
verse with the annealing temperature of 60 °C.

For polymerase chain reaction, 2 µl of reverse tran-
scription mixture has been used. The PCR was con-
ducted in the total volume of 25 µl with the use of Taq-
polymerase (Amplisense, Russia). 35 cycles of Perkin
Elmer Cetus ver. 2,2 amplificator at the temperature
mode: 15 s — 95 °C, 15 s — 60 °C and 15 s — 72 °C
has been chosen for hBD-3 cDNA amplification.

PCR results were analyzed by electrophoresis in
3% agarose gel. For futher verification hBD-3 cDNA
was precipitated from the PCR mixture, dissolved in
deionized water and then digested by specific restric-
tion enzymes. The sites for restriction endonucleases
on hBD-3 cDNA have been found with the use of DNA-
MAN ver. 1.0 program (Lynnon, Canada).

In total, for the hBD-3 mRNA expression 20 sam-
ples of human vulval tumor tissues in comparison with
adjacent normal tissues has been analyzed (see Ta-
ble). Our data showed the significant increase in the
expression of hBD-3 gene and its induction in vulval
tumor samples in 7 and 8 cases respectively (Table,
Fig.1, c). Two cases were characterized by equal lev-
els of hBD-3 mRNA in tumors and normal tissues,
1 case — by increased hBD-3 mRNA level in normal
tissue in comparison with the tumor, and 2 cases — by
the absence of hBD-3 expression in malignant epi-
thelium. So, in 75% of cases the expression of hBD-3
gene was increased in vulval tumors in comparison with
adjacent normal tissues.

As it was shown earlier, the expression of hBD-2 may
be induced in vitro upon the action of EGF/TGF-alpha
[2]. According to the literature data, vulval tumors are
generally characterized by hyperexpression of growth fac-
tors [8], leading to activation of MAPK cascade and AP-1
transcription factor [9]. It has been shown, that hBD-3

gene contains putative AP-1 binding site at its 5′-pro-
moter region [10]. To study whether the expression of
hBD-3 gene could be induced by EGF, we have ana-
lyzed hBD-3 mRNA expression in A431 cells upon ac-
tion of EGF by RT-PCR. The results have demonstrated
the presence of hBD-3 mRNA in EGF-stimulated cells
and its absence in non-stimulated control (Fig. 2, a). The
hBD-3 gene fragment was verified by restriction analysis
as indicated above (Fig. 2, b).

a b c

Fig. 1. Expression of hBD-3 mRNA in surgical specimens of vulval
tumors in comparison with conventionally normal tissues.  Elec-
trophoretic analysis of total RNA from vulval tumor tissues (a,
line 1) and normal epithelium (a, line 2). Expression of G3PDH
gene 99 bases fragment in tumor (b, line 2) and normal tissue (b,
line 3). Expression of hBD-3 gene in tumor (c, line 2) and normal
tissue (c, line 3). Lines b, 1, c, 1 correspond to 100 b ladder
molecular weight standards (Biolabs, USA).

Fig. 2.  The expression of hBD-3 gene in A431 cell line (a). Lines
2 and 3 — expression of hBD-3 gene in EGF-stimulated and
non-stimulated A431 cell line respectively; line 1 — 200 b ladder
molecular weight standards with MassRuler DNA ladder mix (Fer-
mentas, Lietuva). Rectriction analysis of amplified hBD-3 cDNA
fragment (b): line 1 — 200 b ladder molecular weight standards
with MassRuler DNA ladder mix (Fermentas, Litva); line 2 — full-
size hBD-3 gene; line 3 — 70 bp and 150 bp fragments of hBD-3
gene after restriction with PvuII.

a b

One may conclude that the induction of hBD-3
mRNA expression in tumor tissues may be possibly
caused by action of growth factors. From the other hand,
malignant transformation of epithelial tissues is fre-
quently accompanied by infection or inflammation pro-
cesses [11], and the expression of hBD-3 mRNA may
be induced by LPS or IL-1 [4]. Further studies on pe-
culiarities of hBDs expression in human tumor tissues
may shed a light on the involvement of antimicrobial
peptides in oncogenesis.
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ÝÊÑÏÐÅÑÑÈß ÃÅÍÀ ÁÅÒÀ-ÄÅÔÅÍÑÈÍÀ 3 Â ËÈÍÈÈ ÊËÅÒÎÊ À431 È
Â ÇËÎÊÀ×ÅÑÒÂÅÍÍÛÕ ÍÎÂÎÎÁÐÀÇÎÂÀÍÈßÕ ÂÓËÜÂÛ ×ÅËÎÂÅÊÀ

Öåëüþ äàííîé ðàáîòû ÿâëÿåòñÿ èçó÷åíèå ýêñïðåññèè ãåíà áåòà-äåôåíñèíà 3 â êëåòî÷íîé ëèíèè À431 è â
çëîêà÷åñòâåííûõ íîâîîáðàçîâàíèÿõ âóëüâû ÷åëîâåêà. Ìàòåðèàëû è ìåòîäû: áûëà ïðîàíàëèçèðîâàíà ýêñïðåññèÿ
ãåíà áåòà-äåôåíñèíà 3 ìåòîäîì ïîëóêîëè÷åñòâåííîãî ÎÒ-ÏÖÐ â êëåòêàõ ëèíèè À431, à òàêæå â 20 îáðàçöàõ
îïóõîëåâîé òêàíè âóëüâû ÷åëîâåêà â ñðàâíåíèè ñ óñëîâíî-íîðìàëüíûìè òêàíÿìè âóëüâû. Ðåçóëüòàòû: áûëî
ïîêàçàíî, ÷òî â êëåòêàõ ëèíèè À431 ýêñïðåññèÿ ãåíà áåòà-äåôåíñèíà 3 èíäóöèðóåòñÿ ïîä âîçäåéñòâèåì
ýïèäåðìàëüíîãî ôàêòîðà ðîñòà. Ïðè àíàëèçå îáðàçöîâ òêàíåé âóëüâû ÷åëîâåêà â 8 ñëó÷àÿõ ýêñïðåññèÿ ãåíà
áåòà-äåôåíñèíà 3 áûëà îòìå÷åíà òîëüêî â îïóõîëåâîé òêàíè ïðè åå îòñóòñòâèè â ñîîòâåòñòâóþùèõ êîíòðîëÿõ,
â 7 ñëó÷àÿõ îòìå÷åíî çíà÷èòåëüíîå ïîâûøåíèå ýêñïðåññèè äàííîãî ãåíà â îïóõîëè â ñðàâíåíèè ñ íîðìàëüíîé
òêàíüþ. Â îñòàëüíûõ ñëó÷àÿõ óðîâåíü ýêñïðåññèè áåòà-äåôåíñèíà 3 áûë ëèáî íà îäèíàêîâîì óðîâíå â íîðìàëüíîé
è îïóõîëåâîé òêàíè, ëèáî íåçíà÷èòåëüíî ïîâûøåí â íåòðàíñôîðìèðîâàííîé òêàíè. Â 2 ñëó÷àÿõ ýêñïðåññèÿ
ãåíà áåòà-äåôåíñèíà 3 áûëà îòìå÷åíà ëèøü â îáðàçöàõ íîðìàëüíîé òêàíè. Âûâîäû: â êëåòêàõ ëèíèè À431
èíäóêòîðîì ýêñïðåññèè ãåíà áåòà-äåôåíñèíà 3 ìîæåò âûñòóïàòü ýïèäåðìàëüíûé ôàêòîð ðîñòà. Çëîêà÷åñòâåííûå
íîâîîáðàçîâàíèÿ âóëüâû ÷åëîâåêà õàðàêòåðèçóþòñÿ ïîâûøåííîé ýêñïðåññèåé ìÐÍÊ áåòà-äåôåíñèíà 3.
Êëþ÷åâûå ñëîâà: áåòà-äåôåíñèí 3 ÷åëîâåêà (hBD-3), íîâîîáðàçîâàíèÿ âóëüâû ÷åëîâåêà, çëîêà÷åñòâåííàÿ
òðàíñôîðìàöèÿ, ýïèäåðìàëüíûé ôàêòîð ðîñòà, ëèíèÿ êëåòîê A431, ÎÒ-ÏÖÐ.
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