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Abstract
As a pattern recognition receptor, pentraxin 3 (PTX3) has been found to exert the pleiotropic roles on
a variety of cancers. However, the accurate clinical significance of PTX3 in hepatocellular carcinoma
(HCC) has not been well defined. The aim of the present investigation was to determine the expression
characteristics, prognostic significance, and the relevant biological effect of PTX3 in HCC. The expression
of PTX3 was evaluated in tumor and adjacent liver tissues from 210 HCC patients using
immunohistochemistry staining. And it was found that a marked up-regulation in the expression of PTX3
in the HCC specimens, which was remarkably correlated with high serum AFP level (P = 0.006), larger
tumor size (P <0.001), liver cirrhosis (P = 0.004), advanced TNM stage (P = 0.022), PVTT (P = 0.010),
intra-hepatic metastases (P = 0.019), and MVI (P <0.001). PTX3 was identified as an independent
predictive factor of poor prognosis by multivariate analysis. Ectopic expression of PTX3 enhanced
proliferation, migration, invasion capacities of Huh7 cells and induced EMT phenotype. Silencing PTX3
obtained the opposite results. Moreover, the in vivo experiments confirmed PTX3 induced EMT and
promoted proliferation and growth of HCC cells. Collectivelly, these data indicated that PTX3 could
accelerate HCC progression through activating EMT and served as a potential predictive factor and
therapeutic target for HCC.
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Introduction
Hepatocellular carcinoma (HCC) is the leading
type of malignant liver tumor accounting for 70 to
85% of liver cancer cases worldwide[1] and has been
the third most common causes of cancer-related
deaths[2]. Liver resection remains the most common
one of curative therapies for HCC patients. In spite of
great advancement in the therapy regimen for HCC
such as anatomical liver resection[3], liver transplantation[4], local and systemic chemotherapy[5],
radiofrequency ablation[6], and targeted therapy[7],
the post-surgical outcome of HCC patients has hardly
improved due to the high rate of tumor recurrence

and poor sensitivity to adjuvant chemotherapy
drugs[8]. In this regard, it is still urgently needed to
uncover the molecular pathways underlying HCC
progression and identify the novel biomarkers
predicting the post-surgical prognosis of HCC
patients.
PTX3, also known as TSG-14, was found in 1992
as the prototypic member of the long-pentraxin
subfamily containing NPTX1, NPTX2, PTX4 and the
putative integral membrane pentraxin NRP, as
well[9-12]. Although there have been several studies
reported about the effect of PTX3 on cancer biology,
http://www.jcancer.org
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the role of PTX3 in cancer remains unclear.
Overexpression of PTX3 in tumor tissues was
considered as an unfavorable prognostic factor in the
setting of pancreatic carcinoma[13], head and neck
squamous cell carcinoma[14], gastric cancer[15, 16],
breast cancer[17], glioma[18], liposarcoma[19],
prostate cancer[20], and lung cancer[21]. On the
contrary, PTX3 was found down-regulated and
played the ani-tumor actin in melanoma[22] and
esophageal carcinoma[23]. Thus, PTX3 seemed to
exert a paradoxical function in various cancers.
To our knowledge, it was vague about the
correlation between PTX3 expression in tumor tissues
and the prognosis of HCCs and its role on HCC
progression. In this study, we attempted to figure out
the potential of PTX3 to function as a predictive
biomarker in HCC after liver resection and provide a
better understanding of its bio-function of HCC
pathogenesis.

Materials and methods
HCC patients and samples
From 2007 to 2009, a total of 210 HCC patients
receiving liver resection in Department of
Hepatobiliary Surgery, the First Affiliated Hospital of
Xi’an Jiaotong University were enrolled in this
investigation. All protocols of this study were
approved by the ethics committee of the First
Affiliated Hospital of Xi’an Jiaotong University
according to the Helsinki Declaration of 1964
(No.20070120, 20 Jan 2007). Written informed consent
was obtained from all HCC patients enrolled in this
study. None of the patients had received systemic
chemotherapy or radiotherapy before surgery. All
HCC tissues and their corresponding adjacent liver
tissues were collected during operation and
immediately
kept
in
liquid
nitrogen
or
paraformaldehyde. Follow-up visits were performed
for post-surgical survival analysis for up to 96 months
after surgery. All clinical features were gained from
the medical records. A experienced pathologist
provided with the pathological information including
tumor diameter, liver cirrhosis, Edmondson-Steiner
Classification, and MVI.

Immunohistochemistry (IHC) staining
IHC assay was carried out on the 4μm-thick
formalin-fixed, paraffin-embedded section according
to the protocal describled previously[24]. The primary
antibodies used in IHC staining were from Abcam
(MA, USA): rabbit monoclonal anti-PTX3 antibody
(Catalog No.: ab125007), mouse monoclonal
anti-E-cadherin antibody (ab1416) and mouse
monoclonal anti-Vimentin antibody (ab8978). After
incubated with the second antibodies, the slides were
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stained with diaminobenzidine for 3-10 min at room
temperature and then observed by a light microscope.
The expression of target proteins including
PTX3, E-cadherin and Vimentin was evaluated
independently by two experienced pathologists in the
First Affiliated Hospital of Xi’an Jiaotong University.
The score of IHC staining was based on the intensity
of staining and the proportion of positively stained
tumor or liver cells. Staining intensity was classified
as follows: 0, negative; 1, weakly positive; 2,
moderately positive; 3, strongly positive. The
proportion of positive cells was divided into 5 grades
including 0, 0-5%; 1, 6<25%; 2, 26–50%; 3, 51–75%; 4, ≥
76%. The final IHC score was obtained by multiplying
the intensity of staining and proportion of positive
cells.

Quantitative reverse transcription-polymerase
chain reaction (qRT-PCR)
Total RNA of HCC cells was extracted using
TRIzol reagent according to the manufacturer's
protocol. 1 µg of total RNA was used to synthesize
cDNA with the help of the PrimeScript RT reagent kit
in reverse transcription reactions. qPCR was carried
out on an ABI 7300 System using FastStart Universal
SYBR Green Master with the following primers: PTX3:
Forward 5’-GTAAATGGTGAACTGGCGGC-3’, Reverse 5’-ATTCCCCCGGATGTGACAAG-3’; GAPDH:
Forward 5’-CGCGCCCCCGG TTTCTA-3’, Reverse
5’-GGCTCGGCTGGCGAC-3’. 18s was used as
internal control. All experiments were repeated in
triplicate.

Western immunoblotting
The protocal of Western immunoblotting was
previously introduced[25]. The rabbit monoclonal
anti-PTX3 antibody (Abcam, Catalog No.: ab125007),
rabbit polyclonal anti-GLI1 antibody (Abcam, No.:
ab49314), rabbit polyclonal anti-SNAIL antibody
(Abcam, Catalog No.: ab82846), mouse monoclonal
anti-E-cadherin antibody (Abcam, Catalog No.:
ab1416) and mouse monoclonal anti-Vimentin
antibody (Abcam, No.: ab8978) were used as the
primary antibodies, respectively. β-actin (rabbit
polyclonal primary antibody from Abcam, Catalog
No.: ab8227) was used as the internal control.

Plasmid Construction and Cell Transfections
The PTX3 expressing plasimid was built by
cloning PTX3 cDNA into pcDNA3.1 vector.
Transfection of PTX3 expressing or the vector
plasmids into HCC cells was carried out use contg
Lipofectamine 2000 transfection reagent (Invitrogen,
Carlsbad, USA) according to the manufacturer's
protocol.
http://www.jcancer.org
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Gene knockdown assay
The siRNA sequences against PTX3 was
purchased from ThermoFisher Scientific (Catalog No.:
AM16708, USA). And the control siRNA sequences
was also from ThermoFisher Scientific (Catalog No.:
4390843). HCC cells were transfected with 30 nM
siRNAs with the help pf Lipofectamine 2000 by the
user manual. Knockdown of PTX3 was confirmed by
both qRT-PCR and Western immunoblotting.

Cell migration and invasion assays
Scratch wound healing assay was performed in
six-well plates to evaluate cell migration. HCC cells
were grown to 90% confluence prior to making an
approximately 0.6 mm wide wound with a pipette tip.
Then, the wounds were taken photograph at 0 h and
36 h to assess the level of motility. Cell migration
ability was quantified by comparing the average
migrating distance of HCC cells.
Transwell assays were carried out as before
described[26]. Briefly speaking, 5.0×104 of HCC cells
were planted in DMEM medium without fetal bovine
serum (FBS) in the upper chamber of Transwell
chamber coated with 40 µL Matrigel, while the lower
chamber was filled with DMEM medium with 20%
FBS. After 24 hours, HCC cells traversed the filters
were fixed with paraformaldehyde, stained with
crystal violet after non-invasive cells were scrubbed
off the upper surface of chamber. The traversed HCC
cells was photographed and counted under a
microscopy.

HCC xenograft assay
All protocolsinvolved in this experiment were
approved by the Institutional Animal Care and Use
Committee of the First Affiliated Hospital of Xi’an
Jiaotong University. Briefly, 8 male nude mice were
randomly divided into two groups equally. 1 × 107
Huh7 PTX3 cells were resuspended in 100 μl PBS, and
injected subcutaneously into the lateral flanks of each
nude mouse to be Huh7 PTX3 group. Similarly, 1 ×
107 Huh7 Vector cells were injected subcutaneouslyin
nude mouse to be Huh7 Vector group. HCC
xenografts were examined by calipers weakly and the
volume of HCC xenografts was calculated using the
following equation: Volume = A × B2 × 0.52 (A, length;
B, width). After 4 weeks, all mice were sacrificed and
the xenograft specimens were harvested.

Statistical analysis
All data were presented as means ± SD and
assessed by Student’s t-tests or Mann-Whitney U test
for comparison between groups. The clinicopathological features were analyzed by Chi-square tests or
Fisher’s exact tests between high PTX3 and low PTX3
group. Log-rank test was conducted to compare the
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kaplan-Meier survive curves between High and Low
PTX3 groups. Statistical analysis was performed using
GraphPad Prism 6 or SPSS 18.0. P values less than 0.05
were considered statistically significant.

Results
Expression of PTX3 was found notably
increased in HCC tissues and predicted poor
post-surgical survival
PTX3 expression profiles were evaluated in all of
HCC specimens and matched adjacent liver tissues by
IHC staining. IHC assay revealed that the PTX3
protein located in cytoplasm predominantly and
observed in 192 (91.4%) out of the 210 HCC tissues
compared with 136 (64.8%) out of 210 adjacent normal
liver tissues (Figure 1A). Based on IHC scoring, it was
found that PTX3 expression was up-regulated in HCC
tissues in 162 of 210 HCCs (77.1%). And
Mann-Whitney U test also verified that there was
more PTX3 expression in HCC tissues than adjacent
liver tissues (Figure 1B). Four pairs of HCC and
adjacent liver tissues were randomly selected to assess
PTX3 protein expression by Western immunoblotting,
which also confirmed that PTX3 expression was
aberrantly increased in HCC tissues in contrast to
adjacent liver tissues (Figure 1C).
Table 1. Demographic information and clinical characteristics of
210 patients diagnosed with HCC
Clinicopathological
characteristics
Age (years)

< 50
≥ 50
Gender
Male
Female
HBV infection
Present
Absent
Serum AFP level
< 400
(ng/mL)
≥ 400
Tumor diameter
<5
(cm)
≥5
Liver cirrhosis
Present
Absent
Edmondson-Steiner I + II
Classification
III + IV
TNM stage
I + II
III + IV
PVTT
Present
Absent
Intra-hepatic
Present
metastases
Absent
MVI

Present
Absent

No. of Patients
Low PDE4a in
HCC (n=48)
21
27
29
19
30
8
13
35
29
19
42
6
9
39
27
15
4
44
2
46

High PDE4a in
HCC (n=162)
92
70
108
54
135
27
18
144
27
135
158
4
33
129
72
90
42
120
29
133

6
42

69
93

X2

P

2.533

0.112

0.638

0.425

0.410

0.522

7.507

0.006*

36.24

<0.001*

8.215

0.004*

0.061

0.805

5.257

0.022*

6.699

0.010*

5.551

0.019*

14.60

<0.001*

Next, we determined the correlation between
PTX3 expression in tumor tissues and clinicopathological features of HCC patients. As shown in Table 1,
high PTX3 expression in HCC tissues was positively
associated with high serum AFP level (P = 0.006),
larger tumor size (P <0.001), liver cirrhosis (P = 0.004),
http://www.jcancer.org
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Figure 1. PTX3 was up-regulated in HCC tissues compared with adjacent liver tissues. A IHC staining displayed that there was more positive cells and stronger intensity of
PTX3 staining in HCC tissues than adjacent liver tissues (Original magnification ×400); B Mann-Whitney U test confirmed that there was more PTX3 expression in HCC tissues
than adjacent liver tissues; C PTX3 protein expression was examined in 4 pairs of HCC and matched adjacent liver tissues by Western immunoblotting and it was found that
PTX3 expression in HCC tissues was significantly higher than that in adjacent liver tissues; D Comparison of Kaplan-Meier curves revealed that HCC patients with higher PTX3
expression in tumor tissues suffered from notably unfavorable post-surgical prognosis than those with lower PTX3.

advanced TNM stage (P = 0.022), PVTT (P = 0.010),
intra-hepatic metastases (P = 0.019), and MVI (P
<0.001), which indicated that up-regulated PTX3
expression in HCC tissues was related with malignant
behaviors. We divided 158 HCC patients with the
follow-up information into High PTX3 and Low PTX3
group using the ratio of PTX3 expression in
HCC/adjacent liver tissuses as cut-off value.
Kaplan–Meier curve and the log-rank test were used
to determine the role of PTX3 expression on the
post-surgical outcome of HCC patients. The median
overall survival time of the High and Low PTX3
groups were 27 and 53 months, respectively. The 1, 3
and 5-year survival rates of patients from High PTX3
group were 63.8%, 42.7%, and 23.3%, whereas 85.4%,
56.6%, and 39.3% in Low PTX3 group. Comparision of
Kaplan-Meier survival curves between High PTX3
and Low PTX3 group by the log-rank test revealed
that HCC patients with higher PTX3 expression in
tumor tissues suffered from the unfavorable
post-surgical survival than those with lower PTX3
expression (HR = 2.019, 95%CI (1.183- 3.445), P =
0.005, Figure 1D). And both univariate and
multivariate analysis were carried out to determine
correlations between clinicopathological parameters
and postsurgical outcome, which was shown in Table
2. Cox regression model demonstrated that the

independent prognostic factors associated with the
worse post-surgical survival included high PTX3
expression in HCC tissues, advanced TNM staging,
PVTT, intra-hepatic metastases, and MVI. Thus, PTX3
was a potential effective predictive factor for HCC
survival.
Table 2. Univariate and multivariate analyses of predictive factors
in HCC patients with liver resection
Clinicopathological Univariate Analysis
features
RR (95% CI)
Age, year (<50
0.782 (0.318 - 1.726)
versus ≥50)
Gender (Female
0.354 (0.075 – 1.352)
versus Male)
HBV infection
1.925 (0.998 – 3.399)
Serum AFP level
1.528 (0.579 - 1.981)
(ng/mL) (≥ 400
versus < 400)
Tumor diameter
1.752 (0.612 - 2.428)
(cm) (≥ 5 versus <
5)
Liver cirrhosis
2.110 (0.977 – 2.352)
Edmondson-Steiner 1.381 (0.485 – 1.420)
Classification (III +
IV versus I + II)
Advanced TNM
1.932 (1.188 – 4.460)
staging
PVTT
2.695 (1.853 – 5.257)
Intrahepatic
1.582 (1.089 – 3.228)
metastases
Higher PDE4a in
1.827 (1.092-3.057)
tumor tissue
MVI
2.358 (1.398-5.037)

P value
0.415

Multivariate Analysis
RR (95% CI)
P value
0.651 (0.277-1.237)
0.524

0.361

0.432 (0.069 – 1.686)

0.505

0.095
0.155

1.729 (0.895 – 2.529)
1.338 (0.578 – 1.988)

0.122
0.257

0.091

1.487 (0.524 – 2.197)

0.129

0.124
0.095

1.857 (0.769-3.272)
1.128 (0.569 – 2.155)

0.110
0.138

0.037

1.799 (1.395 – 3.715)

0.044

0.025
0.008

2.495 (1.572 – 4.913)
1.399 (1.090 – 2.652)

0.033
0.019

0.008

1.558 (1.164 – 2.615)

0.012

0.002

1.988 (1.125-4.289)

0.001
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PTX3 promoted proliferation, migration and
invasion of HCC cells
PTX3 expression in LO2 and 5 kinds of HCC cell
lines was examined by both qRT-PCR and Western
immunoblotting assays. As shown in Figure 2A, it
was found that PTX3 expression in normal liver cell
LO2 was significantly less than those in all 5 kinds of
HCC cell lines. Among HCC cell lines, Huh7 cells had
the lowest level of PTX3 expression, while there was
more PTX3 expression in MHCC97h cells. Both
qRT-PCR and Western immunoblotting assays
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confirmed that transfection of PTX3 expressing
plasmid resulted in ectopic expression of PTX3 in
Huh7 cells (Figure 2B). BrdU incorporation in Huh7
PTX3 cells was apparently higher than one in Huh7
Vector cells (Figure 2C). Scratching wound healing
assay also displayed that migrating distances of Huh7
PTX3 cells were markedly longer than those of Huh7
Vector cells (Figure 2D). Additionally, enforced
expression of PTX3 leaded to up-regulation of
invasion ability of Huh7 cells notably (Figure 2E).

Figure 2. Enforced expression of PTX3 enhanced proliferation, migration and invasion abilities in Huh7 cells. A Both qRT-PCR and Western immunoblotting assays revealed
that PTX3 expression in normal hepatocyte LO2 cells was less than 5 kinds of HCC cells; B Transfection of PTX3 expressing plasmid was found to increase PTX3 expression at
the level of mRNA and protein apparently; C ELISA assay showed that enforced expression of PTX3 increased BrdU incorporation of Huh7 cells markedly; D Migration of Huh7
cells was verified to be strengthened magnificently by wound healing assay; E Transwell chamber coated with Matrigel displayed that there were remarkably more Huh7 PTX3
cells penetrating through filters than Huh7 Vector cells.

http://www.jcancer.org
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Silencing PTX3 restrained HCC cell
proliferation, migration and invasion
To further figure out the effect of PTX3 on HCC
progression, we silenced PTX3 expression in
MHCC97h cells expressing the high level of PTX3
using siRNA sequences. As presented in Figure 3A,
both qRT-PCR and Western immunoblotting assays
showed that PTX3 expression was abated
magnificently by transfection of siRNA sequences.
Knockdown of PTX3 inhibited proliferation of
MHCC97h cells clearly, as assessed by BrdU ELISA
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assay (Figure 3B). Scratch wound healing assay
revealed that migration capacity of MHCC97h cells
was repressed by silencing PTX3 (Figure 3C). And
transwell chamber coated with Matrigel assay verified
that invasion capacity of MHCC97h cells was
suppressed dramatically by inhibition of PTX3
expression (Figure 3D). In summary, these results
supported strongly that PTX3 strengthened HCC cell
proliferation,
migration
and
invasion,
and
consequently promoted HCC progression.

Figure 3. Silencing PTX3 resulted in repression of cell proliferation, migration and invasion in MHCC97h cells. A Both qRT-PCR and Western immunoblotting assays confirmed
that PTX3 expression was inhibited by siRNAs transfection; B As measured by ELISA assay, BrdU incorporation was found clearly decreased by knockdown of PTX3 in
MHCC97h cells; C Scratch wounding healing assay showed that migration of MHCC97h cells was attenuated by silencing PTX3 significantly; D As assessed by Transwell chamber
assay, invasion capacity of MHCC97h cells was found repressed by silencing PTX3 dramatically.

http://www.jcancer.org
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Figure 4. PTX3 induced EMT phenotype of HCC cells. A Western immunoblotting demonstrated that ectopic expression of PTX3 in Huh7 cells increased the expression of
N-cadherin and Vimentin, while inhibited E-cadherin expression; B Knockdown of PTX3 was found to resulted in decreased expression of both N-cadherin and Vimentin and
up-regulation of E-cadherin by Western immunoblotting assay.

PTX3 enhanced the EMT process of HCC cells
A growing body of evidences demonstrated that
EMT occurred during hepatocarcinogenesis and
accelerated tumor progression[26-29]. To determine
whether PTX3 accelerated HCC progression through
driving EMT, we examined the impact of PTX3 on
expression of EMT biomarkers by Western
immunoblotting. As shown in Figure 4A, enforced
expression of PTX3 in Huh7 cells leaded to loss of
E-cadherin which was the well-known epithelial
marker, and gain of mesenchymal markers including
N-cadherin and Vimentin. Moreover, knockdown of
PTX3 increased E-cadherin expression and repressed
the expression of both N-cadherin and Vimentin in
MHCC97h cells (Figure 4B). To further determine the
mechanism that PTX3 drove EMT phenotyle of HCC
cells, we examined the expression of well-known
EMT inducers. As shown in Figure 4A, ectopic
expression of PTX3 increased TWIST1 expression and
did not influence the expression of other EMT
inducers including TWIST2, SNAI1, ZEB1 and ZEB2.

PTX3 promoted HCC growth in vivo
To further substantiate the action of PTX3 on
tumorigenicity in vivo, we carried out the HCC
xenograft experiments on nude mouse model with
Huh7 PTX3 and Huh7 Vector cells. As shown in
Figure 5A, the volumes of HCC xenografts in mice
inoculated with Huh7 PTX3 cells were remarkably
larger compared with controls. The xenografts driven
from Huh7 PTX3 cells was found to have more
expression of PTX3 and Vimentin, and less E-cadherin
expression than those from Huh7 Vector cells (Figure
5B), as assessed by IHC staining. Moreover, IHC
staining of Ki67 revealed that ectopic expression of
PTX3 enhanced the growth of HCC cells in vivo
(Figure 5C). Collectively, these results indicated that
PTX3 played a critical role in HCC cell EMT induction
and growth in vivo.

Discussion
Due to the absence of efficient biomarkers for
cancer relapse after curative resection, the
post-surgical outcome for HCC patients remains
unsatisfied[30, 31]. Amounts of studies revealed that
complicated mechanism comprised of distinguishing
cancer driver genes and other regulatory factors
contributed
to
HCC
pathogenesis
and
progression[32-35]. PTX3 was also called tumor
necrosis factor (TNF)-inducible gene 14 protein
(TSG-14) and belonged to the acute-phase protein
superfamily which included C-reactive protein (CRP)
and serum amyloid P-component (SAP)[36].
Although PTX3 was found to facilitate cancer
progression potentially in a variety of cancers
including pancreatic carcinoma[13], head and neck
squamous cell carcinoma[14], gastric cancer[15, 16],
breast cancer[17], glioma[18], liposarcoma[19],
prostate cancer[20], and lung cancer[21], limited
studies about the role of PTX3 on HCC progression
was reported up to now. Cavalcanti et al. examined
the PTX3 polymorphisms and its plasma levels in 524
patients with chronic hepatitis C and then found that
HCC patients expressed more plasma PTX3 than
those with mild or severe fibrosis. And they revealed
a remarkable correlation between PTX3 polymorphisms (rs1840680 and rs2305619) and HCC
occurrence[37].
In the present study, 77.1% of HCC tissue
samples showed higher expression of PTX3 than the
relative adjacent liver tissues and these data indicated
that PTX3 was up-regulated frequently in HCC,
which was in line with the study from Cavalcanti
group. The further analysis showed that
over-expression of PTX3 was significantly correlated
with malignant bio-behaviors such as high serum AFP
level, larger tumor size, liver cirrhosis, advanced
TNM stage, PVTT, intra-hepatic metastases, and MVI.
The median overall survival time of HCCs expressing
http://www.jcancer.org
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analysis identified that PTX3 protein
expression level in HCC tissues was
the potential independent prognostic
factor.
To explore whether PTX3
mediated HCC progression, both in
vitro and in vivo experiments were
carried out. Ectopic expression of
PTX3 enhanced cell proliferation,
migration and invasion capacities of
Huh7
cells,
while
increased
N-cadherin and Vimentin and
repressed E-cadherin. On the other
hand, knockdown of PTX3 leaded to
the opposite results in the model of
MHCC97h cells. Hence, it supported
strongly that PTX3 accelerated HCC
progression via inducing EMT. The
HCC xenograft experiments with
nude mouse model confirmed that
PTX3 enhanced EMT and accelerated
proliferation and growth of HCC
cells.
In conclusion, PTX3 played
critical roles in HCC cell proliferation,
migration and invasion, and induced
EMT phenotype of HCC cells. Overexpression of PTX3 in HCC tissues
was related with the unfavorable
prognosis of HCC patients after
surgery. PTX3 has potential to be a
promising prognostic factor and
therapeutic target for HCC patients
receiving hepatectomy.
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Figure 5. PTX3 promoted Huh7 cells proliferation and growth in vivo. A The volume of HCC xenografts driven
from Huh7 PTX3 cells grew larger than those from Huh7 Vector cells; B IHC staining assay showed that HCC
xenografts from Huh7 PTX3 cells acquired typical EMT phenotype compared with those from Huh7 Vector
cells; C More Ki67 staining Huh7 cells found in HCC xenografts from Huh7 PTX3 cells than those from Huh7
Vector cells by IHC staining assay demonstrated that PTX3 accelerated proliferation of Huh7 cells in vivo.
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