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Abstract: Background: Dysregulation of BCL6 plays critical oncogenic roles and facilitates tumorigenesis in various
malignancies. However, whether the aberrant expression of BCL6 in ovarian carcinoma is associated with malig-
nancy, metastasis or prognosis remains unknown. Our study aimed to investigate the expression of BCL6 in ovar-
ian carcinoma and its possible correlation with clinicopathological features as well as patient survival to reveal its
biological effects in ovarian tumor progression. Methods: Immunochemistry analysis was performed in 105 cases
of ovarian carcinoma covering the histological types of serous, endometrioid and clear cell. Spearman analysis
was used to calculate the correlation between pathological parameters and the expression of BCL6. Kaplan-Meier
method and Cox proportional hazards analysis were used to analyze the disease-specific survival (DSS) and dis-
ease-free survival (DFS). We also assessed whether overexpression and knockdown of BCL6 influence in vitro cell
proliferation, cell cycle progression, as well as tumor cell invasion and migration. Results: The expression of BCL6
was higher in all three major kinds of ovarian cancer in comparison with paratumorous epithelium. BCL6 expression
was tightly correlated with FIGO staging, lymph node metastasis and recurrence. Higher expression of BCL6E led to
a significantly poorer DSS and DFS and multivariate analysis revealed that BCL6 was an independent risk factor
of DSS and DFS. Enforced overexpression of BCL6 in ovarian tumor cells stimulated proliferation by inducing G,-S
transition, and promoted tumor cell invasion and migration. Conversely, RNA interference-mediated silencing BCL6
expression inhibited proliferation by altered cell cycle progression and reduced the ability of the cells to migrate, and
invade the extracellular matrix in culture. Conclusions: Our study suggests that the inappropriate activation of BCL6
predicts poor prognosis and promotes tumor progression in ovarian carcinoma. Targeting BCL6 could be a novel
therapeutic choice for treating ovarian carcinoma patients.
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Introduction

Ovarian carcinoma, as the leading malignancy
of female congenital system with a high mortal-
ity worldwide [1], its high invasiveness and
recurrence cause a total crude 5-year survival
of only 35% [2]. Searching the prognostic pre-
dictor of ovarian carcinoma could be not only
helpful with the clinical prevention but also sug-
gestive of oncological pharmacology.

B-cell CLL/lymphoma 6 (BCL6), a highly con-
served zinc finger transcriptional factor identi-
fied from lymphoma [3, 4], has earned a repu-
tation as an oncogene in human cancers by

negative regulating p53 [5-8]. In 2009 Hirata
for the first time reported that BCL6 was overex-
pressed in gastric cancers [9], bringing a specu-
lation that BCL6 exerted its oncogenic func-
tions in somatic malignancies other than ly-
mphomas, which were subsequently confirmed
by series of researches in breast cancer [10,
11]. However, whether the aberrant expression
of BCL6 in ovarian carcinoma is associated with
malignancy, metastasis or prognosis remains
unknown.

The primary aim of this present study was to
investigate whether BCL6 is detectable and
altered in ovarian cancer tissues compared


http://www.ajcr.us

BCL6 exhibits oncogenic activity in human ovarian cancer

with adjacent normal tissues. Then, we investi-
gated the potential relationship between BCL6
levels and existing clinicopathological features
of ovarian cancer, such as tumor size, histologic
types, FIGO stage, the status of lymphatic me-
tastasis, remote metastasis, recurrence and
prognosis. We also assessed whether BCL6
influences in vitro cell proliferation, migration
or invasion.

Materials and methods
Patients collections and immunochemistry

A total of 105 female patients (aged 24~59
years; mean, 37.3 years) with ovarian carcino-
ma were selected from Gynecology and Ob-
stetrics Hospital of Fudan University, Shanghai,
China from 2009-2013. None of patients had
received preoperative chemotherapy. The col-
lected clinicopathological features included
tumor size, histological types, FIGO stage,
lymph node metastasis, remote metastasis,
and recurrence. All the follow-up information
was got from the Follow-up Center of Gynecology
and Obstetrics Hospital of Fudan University,
Shanghai, China. All patients were staged
based on the International Federation of Gy-
necology and Obstetrics (FIGO) staging system
[12]. The follow-up interval was from the date of
surgery to the date of death or the last clinical
investigation. This study was approved by The
Clinical Research Ethics Committee of Gyne-
cology and Obstetrics Hospital of Fudan Uni-
versity. Written informed consent was obtained
from all participants.

Consecutive paraffin sections of these cases
were prepared and incubated overnight at 37°C
with primary antibodies against BCL6 at a
1:400 dilution. Standard avidin-biotin immuno-
histochemical analysis of the sections was
done. The staining results were evaluated by at
least three certificated pathologists and the
staining in the tumor cells was scored as O (no
staining for nucleus despite of the staining
result of cytoplasm or membrane), 1 (weak
staining for nucleus (and cytoplasm) and area
of positive staining < 10%), 2 (moderate stain-
ing for nucleus (and cytoplasm) and area of
positive staining among 10%-50%), and 3
(strong staining for nucleus (and cytoplasm)
and area of positive staining > 50%) [10, 13].
The cases with score 0-1 were considered as
low and those with score 2-3 were considered
as high [10, 13].
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Cell lines and culture conditions

Human ovarian carcinoma cell lines NIH:
OVCARS3, 3A0, A2780, CAOV3, ES-2 and SKOV3
were purchased from the Fudan University IBS
cell bank, Shanghai, China. All cells were grown
and maintained in RPMI-1640 medium (Gibco,
Carlsbad, CA, USA) supplemented with 10%
fetal bovine serum (FBS) (Gibco, Carlsbad, CA,
USA) and 1% penicillin and streptomycin
(Sigma, St. Louis, MO, USA), maintain at 37°C
in a humidified atmosphere with 5% CO,,.

Antibodies and reagents

For antibodies used: BCL6 (#5650), HA-tag
(6E2, #2367), CyclinB1 (V152, #9869), Cdc25B
(#9525), N-Cadherin (D4R1H, #13116), MMP2
(D8N9Y, #13132), MMP9 (D603H, #13667)
and GAPDH (D16H11, #5174) was from Cell
Signaling, Boston, Massachusetts, USA; For
reagents used: Lipofectamine 3000 transfec-
tion reagent (Lot. 11668-027 Invitrogen, Car-
Isbad, CA, USA). RIPA Lysis buffer (Lot. 89901,
Thermo Scientific, USA). The pcDNA3.1-HA-
BCL6 was a gift from Dr. Q.W. of Nanjing agricul-
ture University, Nanjing, China. The siRNAs of
BCL6 (5-CGGCUCAAUAACAUCGUUATT-3’, 5-U-
AACGAUGUUAUUGAGCCGTT-3’) and scramble
siRNA were purchase from Ribobio, Guangzhou,
China.

Proliferation and cell cycle assays

Cells were seeded in 96- or 6-well plates 24 h
before the experiment. ES-2 and SKOV3 cells
were transfected with pcDNA3.1-HA-BCL6 or
negative control; CAOV3 cells were transfected
with siBCL6 or scramble siRNA).

Proliferation was measured using the CCK-8 kit
(Dojindo, Japan) and EdU DNA imaging kit
(Invitrogen, Life technology, USA). The CCK8
assay counts the living cells in different time
points and the EdU imaging system helps to
visualize the difference of cell growth.
Approximately transfected 3.5 x 102 cells in
100 ul were incubated in triplicate in 96-well
plates. At 0, 24, 48, 72 and 96 h, the CCK-8
reagent (10 pl) was added to each well and
incubated at 37°C for 3 h. The optical density
at 450 nm was measured using an automatic
microplate reader (Synergy4; BioTek, Winooski,
VT, USA). For EAU DNA assay, 72 h after trans-
fection, cells were incubated with 10 yM EdU
solution for 2 h and fixed with 3.7%
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Formaldehyde (Sigma) and penetrated with
0.5% triton X-100 (Sigma) for 20 minutes. Then
the cells were stained with EdU/Alexia Fluor
Azide 594 for 30 minutes followed by Hoechst
33342 (1:2000) for another 30 minutes and
then imaged at 100x and counted 200x under
the immunofluorescence microscopy (IX51,
Olympus, Japan).

For cell cycle analysis, cells were collected 48
hours post-transfection and fixed with ethanol
for 24 h. The cells were washed by PBS twice
and then stained with propidium iodide (PI,
Calbiochem) for 20 minutes and subjected to
flow cytometry analysis. Representative data
from one of three independent experiments are
shown.

Cell invasion detection

The Transwell assay was used to assess cell
invasion with the transwell system of Corning
co. Ltd., USA. The lower chambers were pre-
coated with 100 ul Matrix gel (#354234, BD
Bioscience, USA) for 30min. 24h after transfec-
tion, cells were seeded on the upper chamber
at a density of 3.0 x 10* cells/well in serum-
free medium. Medium containing 20% fetal
bovine serum medium was applied to the lower
chamber as chemo-attractant. After 24 h incu-
bation at 37°C, non-invasive cells remaining on
the upper surface of the membrane were
removed by wiping with cotton-tipped swabs.
Cells which invaded through the matrix gel and
adhered to the lower surface of the filter were
fixed with Ethanol, stained with 0.5% crystal
violet, photographed at 200x, and counted at
400%x under microscope (BX51, Olympus,
Japan).

Cell migration detection

The in vitro wound-healing assay was used to
assess cell motility. Transfected cells were plat-
ed at equal density in 6-well plates and grown
to confluence. Wounds were then generated
with a sterile pipette tip, cells were rinsed two
times with PBS and serum-free culture medium
was added. Photos were taken at 24 h at 100x
under microscope (BX51, Olympus, Japan).

Western blotting

The cell lysates were added with sample buffer
and boiled at 95°C for 5 min. The samples were
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transferred to SDS-PAGE at 80V for 3 h and
then transferred to PVDF membranes for
another 2 h. The membranes then were blocked
by 5% BSA for 30 min and incubated with pri-
mary antibodies at 4°C overnight and washed
by 1% TBST for three times followed by incu-
bated with secondary antibodies for 1 h. The
final detection of the substrates was performed
with the ECL system (#32209, Thermo Fisher,
USA).

Total RNA isolation and RT-qPCR

Total RNA was isolated from cells by Trizol
(Invitrogen, Life technology, USA). The RT and
gPCR reactions were performed as previously
described [14], and glyceraldehyde-3-phos-
phate dehydrogenase (GAPDH) was used as an
endogenous control to normalize the data.
Primer sequences used in this study were the
following: 5-TACAGGATCATTGGCTACACACC-3’
(forward) and 5-GGTCACATCGCTCCAGACT-3’
(reverse) for MMP2, 5-TGTACCGCTATGGTTACA-
CTCG-3’ (forward) and 5-GGCAGGGACAGTTG-
CTTCT-3’ (reverse)forMMP9, 5-GGAGTCGAGAC-
ATCTTGACTGA-3’ (forward) and 5-ATGAGGAC-
CGTTTTATGGGCT-3’ (reverse) for BCL6, 5'-GC-
ACCAGGTTTGGAATGGG-3’ (forward) and 5-CA-
TGTTGGGAGAAGGGGTG-3’ (reverse) for N-Cad-
herin.

Statistical analysis

Each experiment was repeated 3 times, and
the data are presented as the mean with error
bars indicating the standard deviation. All sta-
tistical analyses were performed using SPSS
20.0 (IBM, SPSS, Chicago, IL, USA). Student’s
t-test and one-way ANOVA were used in either 2
or multiple groups for statistical significance.
Spearman rank order was used to analyze the
correlations between clinical parameters and
expressions of BCL6 of immunochemistry; DFS
and DSS curves were calculated with the
Kaplan-Meier method and were analyzed with
the log-rank test. The DFS rate was calculated
from the date of surgery to the date of progres-
sion (local and/or distal tumor recurrence) or to
the date of death. The DSS rate was defined as
the length of time between the diagnosis and
death or last follow-up. Univariate analysis and
multivariate models were fit using a Cox propor-
tional hazards regression model. A P value
under 0.05 was considered significant.
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Figure 1. BCL6 was highly expressed and predicted poor prognosis in ovarian carcinoma. A: Representative immu-
nostaining results of BCL6 in paratumorous epithelium, serous, endometrioid and clear cell carcinoma. B: Repre-
sentative immunostaining results of BCL6 in paratumorous epithelium, malignant carcinoma of Stage |, Il and III.
C, D: Kaplan-Meier disease-free survival (DFS) (C) and disease-specific survival (DSS) (D) curves of patients with
different expressions of BCL6 in ovarian carcinoma (Low vs. High).

Results to FIGO stages. As shown in Figure 1B, the
expression of BCL6 was doubtfully positive in
BCL6 was upregulated in malignant ovarian Stage | cancer but got intense along with the
epithelial cancer advance of FIGO stage.
First we conducted immunochemistry in 105 BCL6 upregulation correlated with clinico-
patients with malignant ovarian epithelial can- pathologic characteristics and the survival of
cer to investigate whether BCL6 could be patients with ovarian carcinoma
detected and whether its expression was
altered in cancer tissue. Specific BCL6 staining Next we correlated BCL6 expression levels with
was observed scattered in the nucleus and the clinicopathological status of patients with
cytoplasm of cancer cells in 96 of 105 cases of ovarian carcinoma (Table 1). The expression
all three major histological types (serous, endo- levels of BCL6 were upregulated in tumors with
metrioid and clear cell types), whereas no stain- a higher tumor burden, as defined by a larger
ing was observed in paratumorous epithelium tumor size (P = 0.05), more advanced FIGO
(Figure 1A). In the cases with carcinoma of stage (P < 0.001), presence of lymph node
clear cell types the staining of BCL6 was posi- metastasis (P = 0.21), as well as the existence
tive in membrane and nucleus due to the occu- of recurrence (P = 0.001) (Table 1). However,
pation of cytoplasm by glycogen (Figure 1A). there was no significant correlation between
Furthermore, BCL6 expression levels were the expression of BCL6 and age, histological
compared in cancer tissue samples according classification or remote metastasis.
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Table 1. The relationship between clinicoathological parameters and expression of BCL6

BCL6 Expression

Clinicopathological Features N % o 1 5 Rho value  Pvalue
All cases 105 100 19 24 22 40

Age (years) <40 59 32.17 14 16 6 23 0.125 0.203
(Average 57.6) >40 46 57.14 5 8 16 17

Tumor size <5cm 57 54.29 9 20 13 15 0.191 0.05*
>5cm 48 45.71 7 10 7 24

Histological types Serous 43 40.92 10 8 3 22 -0.166 0.091
Endometrioid 31 29.52 2 9 6 14
Clear Cell 31 19.52 4 14 11 3

FIGO Stage | 47 42.86 13 21 3 10 0.43 < 0.001*

Il 32 30.48 3 4 8 17
1, Iv 26 24.76 0 5 9 12

Lymph node metastasis - 89 84.76 16 27 16 30 0.225 0.021*
+ 16 15.24 0 3 4 9

Remote metastasis - 103 98.1 16 30 20 37 0.159 0.106
+ 2 1.9 0 0 0 2

Recurrence - 78 74.3 18 28 10 25 0.308 0.001*
+ 27 25.7 1 2 10 14

N, number of patients; *, p < 0.05.

Table 2. The Univariate and multivariate Cox proportional analysis of disease-free survival of cases

with ovarian carcinoma

Univariate analysis

Multivariate analysis

Variables Categories P value P value
HR 95% ClI HR 95% ClI
Age <40 0.975 0.934-1.018 0.25
>40
FIGO stage I 3.806 2.227-6.504 <0.001* 2.162 1.047-4.465 0.037*
Il
-1V
Tumor size <5cm 0.624 0.292-1.336 0.223
>5cm
Lymph node metastasis - 7902 3.650-17.107 <0.001* 2.754 1.005-7.548 0.049*
+
BCL6 Low 8.992 2.680-30.162 <0.001* 5.407 1.528-19.130 0.009*
expression High

HR, Hazard ratio, Cl, confidence interval, *, P < 0.05.

When linked to the prognosis, the Kaplan-Meier
analysis using the log-rank test showed that
patients with high levels of BCL6 expression (n
= 62) had significantly shorter DFS (P < 0.001;
Figure 1C) and DSS (P < 0.001; Figure 1D) than
those with low levels of BCL6 expression (n =
43). A univariate Cox analysis showed that FIGO
stage, lymph node metastasis, and BCL6
expression were correlated with the survival
(Tables 2 and 3). Multivariate analysis using
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the Cox proportional hazard model demon-
strated that BCL6 expression were indepen-
dent risk factors for DFS (P = 0.009, Table 2)
and DSS (P = 0.011, Table 3) in addition to
lymph node metastasis. Notably, FIGO staging
was also an independent risk factor for DFS
but not for DSS (Tables 2 and 3). These results
identified the overexpression of BCL6 in ovari-
an carcinoma seemed to be a risk factor pre-
dicting poor survival, suggesting that overex-

Am J Cancer Res 2015;5(1):255-266



BCL6 exhibits oncogenic activity in human ovarian cancer

Table 3. The Univariate and multivariate Cox proportional analysis of disease-specific survival of

cases with ovarian carcinoma

Univariate analysis

Multivariate analysis

Variables Categories P value P value
HR HR 95% Cl
Age <40 0.976  0.920-1.035 0.416
>40
FIGO stage I 3.425 1.730-6.778 <0.001*
Il
-1V
Tumor size <5cm 1.493  0.529-4.209 0.449
>5cm
Lymphnode metastasis - 6.808 2.480-18.692 0.001* 8.752 2.976-25.737 0.001*
+
BCL6 expression Low 2908 1.498-5.648 0.002* 15.011 1.869-120.587 0.011*
High

HR, Hazard ratio, Cl, confidence interval, *, P < 0.05.

pression of BCL6 likely contributes to ovarian
carcinoma pathogenesis and might represent a
prognostic biomarker for the disease.

Identification of the efficiencies of BCL6 over-
expression and knockdown

The baseline BCL6 expressions was examined
in six ovarian cancer cell lines including ES-2,
CAOV3, NIH:0VCAR3, 3A0, SKOV3 and A2780
by both Western blotting and RT-qPCR (Figure
2A, 2B). It turned out that BCL6 were expressed
in all six ovarian tumor cell line and its expres-
sion was lower in both ES-2 and SKOV3 while
higher in CAOV3 (Figure 2A, 2B). Then both
ES-2 and SKOV3 cells were transfected with
pcDNA3.1-HA-BCL6 for 48 h and CAOV3 cells
with siBCL6 for 24 h followed by immunoblot-
ting and RT-gPCR. The mRNA levels of BCL6
were significantly increased in pcDNA3.1-HA-
BCL6 transfecting SKOV3 and ES-2 cells com-
pared with the mock or the vector-transfecting
counterparts (Figure 2C, 2D). While in CAOV3
cells the BCL6 was decreased in the cells trans-
fected with siRNA both on the protein and the
MRNA levels (Figure 2C, 2D).

BCL6 promotes ovarian tumor cell proliferation

To observe the influence of BCL6 on tumor cell
proliferation, we conducted the CCK8 cell
counting and EdU imaging assays. The CCK8
assay showed that the tumor cell growth of the
BCL6G-overexpressing SKOV3 and ES-2 cells
was significantly accelerated compared with
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that of the controls (Figure 3A). While in CAOV3
cells, knockdown of BCL6 by siRNA effectively
inhibited the cell proliferation (Figure 3A). The
EdU imaging assay visualized the cell growth
especially the cell population of S phase at 72
h after transfection. Again in BCL6-overexpre-
ssing SKOV3 and ES-2 cells, more living cells
and more cells of S phase were observed than
in controls, while knockdown of BCL6 by siRNA
caused a sharp reduction of living cells in
CAOV3 (Figure 3B, p < 0.01). These results sug-
gested that BCL6 promoted cell proliferation in
ovarian carcinoma in vitro.

BCL6 facilitated cell cycle progression in ovar-
ian carcinoma cells

To dissect the biologic events accompanying
the alterations of cell proliferation caused by
BCL6, fluorescence-activated cell sorting
(FACS) was applied to analyze changes of DNA
content throughout various phases of the cell
cycle. The FACS found a significantly decreased
proportion of cells in the G, phase but elevated
in the S phases in BCL6-overexpressing SKOV3
and ES-2 cells compared with controls (Figure
4A, p < 0.01). In contrast, knockdown of BCL6
by siRNA in CAOV3 led to an increase of cells in
the G, phase but reduction in S phases (Figure
4A, p < 0.01). The Western blotting results also
showed that overexpression of BCL6 in SKOV3
cells induced the expression of CyclinB1 and
Cdc25B (Figure 4B top). On the contrary, knock-
down of BCL6 by siRNA in CAOV3 caused a
reduction of CyclinB1 and Cdc25B (Figure 4B
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Figure 2. Efficiencies of overexpression and knockdown of BCL6 in ovarian carcinoma. A: The baseline expressions
of BCL6 protein in six ovarian tumor cell lines detected by Western blotting. B: The baseline mRNA levels of BCL6 in
six ovarian tumor cell lines detected by RT-gPCR. C: The expressions of BCL6 protein in SKOV3 and ES-2 cells trans-
fected with pcDNA3.1-HA-BCL6 and in CAOV3 cells transfected with siBCL6 detected by Western blotting. D: The
mRNA levels of BCL6 in SKOV3 and ES-2 cells transfected with pcDNA3.1-HA-BCL6 and in CAOV3 cells transfected

with siBCL6 detected by RT-qPCR.

bottom). Taken together, these results suggest-
ed that BCL6 promoted cell cycle progression
by inducing G,-S transition in ovarian
carcinoma.

BCL6 enhanced tumor cell migration and inva-
sion in vitro

To determine whether BCL6 promoted tumor
cell invasion and migration in ovarian carcino-
ma, we performed Transwell and wound-heal-
ing assays. Overexpression of BCL6 in both
SKOV3 and ES-2 cells resulted in a significant
increase in the ability of the cells to migrate
(Figure 5A, p < 0.01) and invade through an
extracellular matrix (Figure 5B, p < 0.01). while
knockdown of BCL6 effectively abolished the
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mobility (Figure 5A, p < 0.01) and invasiveness
(Figure 5B, p < 0.01) of CAOV3 cells. Accordingly,
the Western blotting and RT-qPCR results sup-
ported that overexpression of BCL6 in SKOV3
cells induced the expression invasion-promot-
ing genes such as N-Cadherin, MMP2 and
MMP9, while knockdown of BCL6 in CAOV3
cells suppressed the expressions of these
genes both on the mRNA and protein levels
(Figure 5C, 5D). Collectively, these data sug-
gested that BCL6 induced tumor cell migration
and invasion in ovarian carcinoma.

Discussion
As far as it is concerned, our study was the first

one to explore the expression of BCL6 and its
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Figure 3. BCL6 stimulated tumor cell proliferation in ovarian carcinoma. A: The CCK8 cell counting assays revealed
cell growth curves of indicated cells. B: The EdU imaging results revealed cell growth curves of indicated cells (The
scale bars = 100 um). The EdU positive cells were counted under 200x by immunofluorescence microscope. “p <
0.05.

biological functions in ovarian carcinoma. We vation of BCL6 may also be an important
confirmed that BCL6 was overexpressed in molecular event in somatic malignancies other
three major subtypes of ovarian epithelial can- than lymphomas.
cers, clinically, high expression levels of BCL6
correlate with ovarian carcinoma DFS and DSS, The correlation of BCL6 upregulation with a
might represent a novel prognostic indicator for higher tumor burden including larger tumor size
patients with ovarian carcinoma. In addition, and presence of lymph node metastasis in our
BCL6 contributes to the malignant characters study suggested that BCL6 may facilitate tumor
of ovarian cancer cells through involvement in progression in ovarian carcinoma mainly via
diverse cellular processes, including prolifera- stimulating tumor growth and tumor invasion,
tion, migration and invasion. which was supported by the results of in vitro
experiments. Considering that the FIGO staging
Just as its name suggested, BCL6 was firstly was majorly concerned about tumor invasive-
found in malignant lymphomas especially ness [12], it was not surprising that the expres-
DLBCL [15-17]. In the past five years research- sion of BCL6 got intense along with the advance
ers gradually found that BCL6 could also be in of stages and was tightly correlated with FIGO
detected in somatic malignancies, which is staging. Indeed, BCL6 might push the advance
found to be highly expressed in cancer tissues of FIGO staging by inducing tumor migration
than the corresponding noncancerous tissues and invasion in ovarian carcinoma. Therefore, it
in gastric cancers [9] and primary breast was reasonable to find that overexpression of
tumors [11, 18, 19]. Similarly, the present study BCL6 suggested a poorer DFS and DSS in
showed that higher levels of BCL6 staining were patients with ovarian carcinoma. Taken togeth-
observed in all three major histological types of er, monitoring the levels of BCL6 might be an
ovarian epithelial cancer tissue than in para- effective method in the follow-up of ovarian
tumorous epithelium, suggesting that the ele- carcinoma.
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Figure 4. BCL6 promoted cell cycle progression in ovarian carcinoma. A: Representative Flow-cytometric images
with determination of proportion of indicated cells in distinct cell-cycle phases. “p < 0.05. B: The Western blotting
results of CyclinB1 and Cdc25B in indicated cells. GAPDH was used as reference.

Recently BCL6 was reported to exert a “hit-and-
run” mechanism in DLBCL, which mean that
even transient overexpression of BCL6 can
obviously trigger the oncogenicity of DLBCL
[16]. Our study identified that transient overex-
pression of BCL6 could significantly upregulat-
ing CyclinB1 and Cdc25B to accelerate the cell
cycle progression, thus promoting the tumor
cell proliferation. Moreover, N-Cadherin, MMP2
and MMP9 were crucial in tumor invasion as
well as epithelial-mesenchymal transition
(EMT) [20-22]. Thus the elevation of these
three invasion-related genes both on the mRNA
and protein levels might explain why overex-
pression of BCL6 facilitated tumor migration
and invasion. Future studies might focus on the
specific mechanisms of BCL6 in the develop-
ment of ovarian carcinoma, and its potential
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interactions with other EMT-related genes such
as E-Cadherin [20, 23, 24], Snail [24, 25] and
FOXM1 [13, 26].

Finally, knocking down of BCL6 potently sup-
pressed the tumor-promoting effects of BCL6
in CAOV3 cells. These results on one hand
inversely supported that overexpression of
BCL6 should be responsible for the tumor pro-
gression in ovarian carcinoma, and on the other
hand suggested that suppression of BCL6
could be an effective therapeutic choice in clin-
ical practice. Further studies might consider
BCL6 as a major molecular target in future
pharmacological designing. Indeed, Cerchietti
et al. [27] found that a small-molecular peptide
inhibitor that bond to the BTB negative groove
of BCL6 could inhibited the tumorigenicity of
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Figure 5. BCL6 induced tumor cell invasion and migration in ovarian carcinoma. A: Representative images (left) and
quantification (right) of transwell invasion assays for indicated cells. (Scale bars = 50 uym). “p < 0.01. B: Represen-
tative images (left) and quantification (right) of wound-healing assays for indicated cells. (Scale bars = 400 um).
“p < 0.01. C: The immunoblotting results of N-Cadherin, MMP2 and MMP9 in indicated cells. GAPDH was used as
reference. D: The mRNA levels of N-Cadherin, MMP2 and MMP9 in indicated cells. GAPDH was used as reference.

DLBCL in xenograft models, which shed a light
on developing effective BCL6-inhibitors in ovar-
ian cancer.

Conclusions

Our study suggests that BCL6 predicts poor
prognosis and promotes tumor progression in
ovarian carcinoma. BCL6 might be applied in
clinical practice as a biomarker to monitor the
invasiveness of tumor and to predict the prog-
nostic risk of patients. Targeting BCL6 could be
a therapeutic choice in ovarian carcinoma and
the BCL6 inhibitors might be considered in
future pharmacological designing.
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