











HtrA2/0mi protease in epithelial ovarian carcinoma

Figure 3. Immunochemical staining of HtrA2/0mi in paired adjacent non-tumourous tissues (A) and EOC tumor tis-
sues (B: Weak expression, C: Moderate expression, D: Strong expression).

lines in the next experiment. Then we infected
EOC cells with retrovirus carrying sh-HtrA2/0mi
and evaluated the expression of HtrA2/0mi on
EOC cell. We found that cell proliferation was
markedly increased when HtrA2/0mi was kn-
ocked down in A2780 and OVCAR-3 cell lines.
However, HtrA2/0mi gain-of function could
inhibit the cell proliferation in A2780 and
OVCAR-3 cell lines as compared to control
group (Figure 4C). Next, we examined whether
HtrA2/0mi regulates cell death in A2780 and
OVCAR-3 cell lines through an apoptotic mech-
anism. Caspase-3 activity assay and triphos-
phate nick-end labeling (TUNEL) staining were
measured after A2780 and OVCAR-3 cell with
HtrA2/0mi gain-of function or loss-of function.
The results indicated that A2780 and OVCAR-3
cell with HtrA2/0mi gain-of function showed
significant cell apoptosis as compared to that
of the control group, and the caspase-3 activity
in A2780 and OVCAR-3 cell with HtrA2/0mi
gain-of function was significantly higher than
that of the control group (Figure 4D and 4E).
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Intriguingly, HtrA2/0mi gain-of function increa-
sed and HtrA2/0mi loss-of function decreased
the protein expression of casapse3 in A2780
and OVCAR-3 cell lines (Figure 4F).
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We next explored whether HtrA2/0mi gain-of
function could regulate EOC cell growth in vivo,
thus we performed tumor xenograft experi-
ment. Significantly, HtrA2/0mi gain-of function
could attenuate A2780- and OVCAR-3-engra-
fted tumors growth in vivo (Figure 5A and 5B).
Moreover, HtrA2/0mi gain-of function could
increase the protein expression of caspase3
and caspase9 in engrafted tumors mice as
compared to the control group (Figure 5C). In
summary, these results suggested that HtrA2/
Omi gain-of function could inhibit EOC cell
growth in vitro and in vivo, and the underlying
mechanism was mediated, at least partially,
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Figure 4. HtrA2/0mi mRNA (A) and protein (B) expression in EOC cell lines, NOEC, normal ovarian epithelial cells.
Growth of A2780 and OVCAR-3 cell lines (C), caspase3 activity (D), TUNEL staining (E) in response to HtrA2/0mi
gain-of function or loss-of function. Caspase3 protein expression in A2780 and OVCAR-3 cell lines was measured by
western blotting in response to HtrA2/0mi gain-of function or loss-of function (F).

through the activation of caspase3 signaling
pathway.

Discussion

HtrA2/0mi serine protease is a nuclear-encod-
ed mitochondrial protein, which can promote
cell death by two different mechanisms: (1)
HtrA2/0mi binds to an inhibitor of apoptosis
proteins (IAPs) via its amino terminal, reaper-
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related motif, and induces caspase activity; (2)
HtrA2/0mi can mediate caspase-independent
death through its own protease activity [7,
10-12]. In retinal pigment epithelial cells
(RPECs), oxidative stress-induced apoptosis is
mediated, at least partially, by HtrA2/0mi,
which translocates from the mitochondria to
the cytosol and subsequently induces apopto-
sis [7, 13]. In the present study, we demonstrat-
ed that the mRNA and protein expression of
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Figure 5. Average tumor volume and weight of A2780 (A) and OVCAR-3 (B) xenografted tumor mice model were
evaluated during the experiment, n = 12 in each group. HtrA2/0mi, caspase3 and caspase9 protein expression
were measured by western blotting in A2780 and OVCAR-3 xenografted solid tumor (C). P < 0.05, P < 0.01, "P

< 0.001 versus control group.

Omi/HtrA2 in the EOC tissues was dramatically
higher than that in the adjacent non-tumor tis-
sues, and it was highly correlated with clinico-
pathological parameters. HtrA2/0mi gain-of
function acuted and HtrA2/0mi loss-of function
blunted apoptosis in A2780 and OVCAR-3 cell
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lines. In vivo, HtrA2/0mi gain-of function cou-
Id attenuate A2780- and OVCAR-3-engrafted
tumors growth and increase the protein expres-
sion of caspase3 and caspase9 in engrafted
tumors mice. These results suggested that ov-
erexpressed HtrA2/0mi could inhibit EOC cell
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growth in vitro and in vivo, and the underlying
mechanism was mediated, at least partially,
through the activation of caspase3 signaling
pathway.

Previous studies report that HtrA2/0mi is wide-
ly expressed in cancer cell lines, and the inten-
sity of its expression is cell-type specific [10,
11, 14]. In prostate cancer cells and gastric
cancer cells, HtrA2/0mi expression is an es-
sential part of apoptosis, and its expression
may be involved in prostate cancer and gastric
cancer progression [10, 11]. In ovarian can-
cers, HtrA2 expression is a predictor for sensi-
tivity to chemotherapy and can be a candidate
of molecular target in the treatment of high-
grade serous ovarian cancers [15]. However,
for all we know, no literature has been reported
that the HtrA2/0mi expression is associated
with EOC patients. In our study, HtrA2/0mi ex-
pression in EOC tissues was significantly in-
creased compared with adjacent non-tumor tis-
sues, and the HtrA2/0mi expression levels
were markedly higher in Ill/IV stage than I/l
stage in patients with EOC. Moreover, HtrA2/
Omi levels were increased in distant metasta-
sis patients as compared to that of patients
without distant metastasis. However, HtrA2/
Omi was no obvious difference with tumor size
in EOC patients. Interestingly, our study is the
first to report that the HtrA2/0mi is differen-
tially expressed in EOC tissues and is associat-
ed with clinicopathological parameters in EOC
patients.

Previous studies using ovarian cancer cells
suggest that cytosolic HtrA2/0mi level was an
important marker in cisplatin-induced apopto-
sis [16, 17]. Cisplatin decreases Xiap content
and increases cytosolic HtrA2/0mi content and
caspase-3 activity in cisplatin-sensitive ovarian
cancer cell lines (A2780 and COC1). Downre-
gulation of Xiap by antisense Xiap oligonucle-
otides increased caspase-3 activity and sensi-
tized cisplatin-resistant cells to cisplatin tre-
atment. Cytosolic HtrA2/0mi level increased
while Xiap was downregulated in cisplatin-resis-
tant ovarian cancer cells. These results indi-
cate that cytosolic HtrA2/0mi level can regu-
late ovarian cancer cells death [16]. Three ovar-
ian serous cancer cell lines tested clearly
showed an inverse correlation of HtrA2/0mi
expression and sensitivity to cisplatin, and
HtrA2 loss-of function by siRNA is related with
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lower sensitivity to cisplatin in ovarian cancer
cell lines [15, 18]. In our study, we infected EOC
cells with retrovirus carrying sh-HtrA2/0mi and
evaluated the expression of HtrA2/0mi on EOC
cell. We found that cell proliferation was mark-
edly increased when HtrA2/0mi was knocked
down in A2780 and OVCAR-3 cell lines. On the
contrary, HtrA2/0mi gain-of function could in-
hibit the cell proliferation in A2780 and OVCAR-
3 cell lines as compared to control group.
Moreover, HtrA2/0mi gain-of function increased
and HtrA2/0mi loss-of function decreased the
protein expression of casapse3 in A2780 and
OVCAR-3 cell lines. In vivo, we found that HtrA2/
Omi gain-of function could attenuate A2780-
and OVCAR-3-engrafted tumors growth in vivo
and could increase the protein expression of
caspase3 and caspase9 in engrafted tumors
mice as compared to the control group.

Collectively, the present study demonstrated
that overexpressed HtrA2/0mi was found in
EOC tissues and cell lines, which was attributed
to suppress EOC cell growth in vitro and in vivo.
This antineoplastic efficacy was mediated, at
least partially, through the activation of cas-
pase3 signaling pathway. However, the molecu-
lar changes of HtrA2/Omi-caspase3 signaling
during the development of malignancies still
need to be further investigated.
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