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Previous studies demonstrated that CD147 molecule, highly expressed on the surface of
various malignant tumor cells, significantly correlated with the malignancy of these can-
cers; however, the role of HAb18G/CD147 in endothelial cells has yet to be established.
In this study, we found that the expression of HAb18G/CD147 was significantly upregu-
lated in activated HUVECs. The inhibition of HAb18G/CD147 expression by specific siRNA
led to significantly decreased angiogenesis in vitro. Our data indicate that HAb18G/CD147
may regulate angiogenesis via several mechanisms including proliferation, survival, migra-
tion, MMPs secretion, and PI3K/Akt activation. Our findings for the first time suggest that
upregulation of HAb18G/CD147 in activated HUVECs might play an important role in
angiogenesis.

� 2009 Elsevier Ireland Ltd. All rights reserved.
1. Introduction

HAb18G /CD147, which was found on the surface of
human hepatoma cells, is a highly glycosylated transmem-
brane protein that contains two extracellular immunoglob-
ulin domains (C and V domains) and belongs to the
immunoglobulin superfamily [1]. Various independent
laboratories have discovered the CD147 protein in differ-
ent origins of human cells and tissues, designating it extra-
cellular matrix metalloproteinase inducer (EMMPRIN) [2],
basigin [3] or M6 antigen [4]. Several proteins with high
levels of homology to HAb18G/CD147, i.e. neurothelin,
HT7, OX47, and gp42, have also been characterized in other
species [5].
and Ltd. All rights reserved.
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Previous studies demonstrated that CD147 molecule is
highly expressed on the surface of various malignant tu-
mor cells, including cancers of liver [6], skin [7], lung [8],
breast [9], bladder [10], and brain [11]. Elevated CD147
expression is significantly correlated with the malignancy
of these cancers. The biological implication of increased
CD147 in tumor cells has been investigated by in vitro
studies using recombinant CD147 or native CD147 purified
from tumor cells, indicating that CD147 mainly functions
as an inducer of MMPs production in tumor local environ-
ment [12,13]. CD147-positive tumor cells stimulate adja-
cent fibroblast cells to secrete MMPs (mainly including
MMP-2 and MMP-9) and thus promote tumor invasion
and metastasis [14].

Except for tumor cells, CD147 is also expressed at vary-
ing levels in many other cell types, including activated T
cells [15], differentiated macrophage [16], epithelial and
endothelial cells [17], and normal human keratinocytes
[18]. The expression of CD147 in non-tumor tissues sug-
gests that this molecule may be also involved in other
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physiological and/or pathological processes that may be
associated with increased MMPs expression. For example,
its presence in the epidermis and several embryonic epi-
thelia suggests that CD147 may participate in epithelial-
mesenchymal interactions, leading to changes in tissue
architecture during embryonic development [19] and
wound healing [20]. Also, CD147 on the surface of acti-
vated lymphocytes and monocytes may result in elevated
MMPs levels and therefore contribute to progression of
chronic inflammation [21,22].

Most recently, the biological activity of CD147 has been
linked to the tumor angiogenesis. Tumors depend upon
angiogenesis for growth and the development of metasta-
ses. Tumor angiogenesis is a complex and multi-step pro-
cess requiring the sequential activation of various factors.
Tang et al. [23] found that CD147 stimulates production
of VEGF in tumor cells, therefore indicating its involvement
in regulating tumor angiogenesis. Millimaggi et al. [24] re-
ported that CD147 is expressed in microvesicles derived
from epithelial ovarian cancer cells and CD147-positive
vesicles promote an angiogenic phenotype in endothelial
cells in vitro. In studies mentioned above, the study of
CD147 in tumor angiogenesis was mainly focused on its tu-
mor cell-derived expression. A previous report has shown
that CD147 is also expressed in HUVECs [25], suggesting
that this molecule may play a role in angiogenic function
of HUVECs. However, no data are available on the func-
tional role of HAb18G/CD147 in endothelial cells.

A recent study by Tang et al. [12] reported a positive
feedback regulation model of CD147 expression in which
tumor cell-associated CD147 stimulates its own expres-
sion in tumor stroma, consequently contributing to tumor
angiogenesis, tumor growth, and metastasis. Therefore, we
hypothesize that HAb18G/CD147 expression in endothe-
lial cells around tumor cells can be up-regulated and thus
contribute to the tumor angiogenesis. In the present study,
we investigated the expression of HAb18G/CD147 in acti-
vated HUVECs and its effect on angiogenic phenotype of
HUVECs. To the best of our knowledge, this is the first
study to examine the functional role of HAb18G/CD147
in HUVECs.

2. Materials and methods

2.1. Cell cultures

HUVECs was isolated and cultured as previously de-
scribed [26]. In brief, human umbilical cord veins were
digested with collagenase (Roche Diagnostics). Cells were
routinely cultured in flasks coated with 0.2% gelatin in
endothelial basal medium (EBM-2) (Lonza, Walkersville,
MD) supplemented with 10% fetal bovine serum (FBS).
To activate the quiescent HUVECs, cells were then grown
in endothelial cell growth medium (EGM-2) (Lonza,
Walkersville, MD) which is composed of EBM-2 and sup-
plements, such as FBS, and growth factors including vas-
cular endothelial growth factor (VEGF), basic fibroblast
growth factor (bFGF), epidermal growth factor (EGF) and
insulin-like growth factor-I (IGF-I). For all experiments,
activated HUVECs from the second to eighth passages
were used.
2.2. Flow cytometry

Quiescent and activated HUVECs were harvested and
washed once with PBS, and then incubated at 4 �C for
30 min with 1 lg/ml of RPE-conjugated anti-CD147 anti-
body (AbD Serotec, UK) in PBS containing 0.5% BSA. After
washing three times with PBS, cell samples were fixed in
4% paraformaldehyde for at least 15 min at room tempera-
ture and analyzed with FACSCalibur flow cytometer and
CellQuest software (Becton Dickinson). Omission of the
antibody was used as control. The mean fluorescence
intensity from three independent experiments was calcu-
lated and presented as mean ± SD.

2.3. Immunofluorescence staining

The quiescent and activated HUVECs were first grown
to confluence on glass coverslips coated with gelatin,
respectively. Then, cells on coverslips were washed once
with PBS and fixed in 4% paraformaldehyde for 15 minutes,
followed by incubation with anti-human HAb18G/CD147
monoclonal antibody (2 lg/ml, prepared in our laboratory)
for 30 min at room temperature. After washing three times
with PBS, cell samples were next incubated with FITC-con-
jugated goat anti-mouse IgG (1:2000) (Pierce, Rockford, IL).
Finally, cells were observed using confocal microscope
(Bio-Rad MRC1024, Bio-Rad Inc.).

2.4. Small interfering RNA (siRNA)

The activated HUVECs growing up to 70–80% conflu-
ency were transfected with 50 pM siRNA that specifically
targets HAb18G/CD147 gene or 50 pM nonsilencing con-
trol siRNA (non-specific scrambled siRNA) using Lipofect-
amine 2000 (Invitrogen) according to the manufacturer’s
protocol. Transfected cells were cultured for 24–48 h and
then used for further functional analysis. All siRNA du-
plexes were synthesized by Ambion Inc. (Austin, TX). The
sequences of siRNA duplex targeting HAb18G/CD147 are
as following: 50-GUUCUUCGUGAGUUCCUCdTdT-30 and
30-dTdTCAAGAAGCACUCAAGGAG-50.

2.5. Western blot analysis

Cell samples were lysed with RIPA buffer (Beyotime
Inc., NanTong, China) and protein concentrations were
measured using the micro BCA Assay (Pierce, Rockford,
IL). The equal amounts (10 lg) of total protein was sepa-
rated on 12% SDS–PAGE, and then transferred to polyvinyl-
idene difluoride (PVDF) membrane (Millipore, Bedford,
MA). The membranes were subsequently immunoblotted
with the appropriate primary antibody. The following pri-
mary antibodies were used in this study: anti-HAb18G/
CD147 antibody, anti-FAK and anti-phosphorylated FAK
(p-FAK) from Sigma, anti Akt and anti-phosphorylated
Akt (ser 473) antibody from Cell Signaling Technology
(Beverly, MA). After extensive washings, the membranes
were incubated with a secondary horseradish peroxidase-
conjugated goat anti-mouse antibody (Pierce, Rockford,
IL). Signals were detected using an ECL kit (Pierce, Rock-
ford, IL) according to the manufacturer’s instructions.
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2.6. In vitro Matrigel tube formation assay

To prepare Matrigel-coated plates, Matrigel matrix
(Becton Dickinson) was added evenly into a 96-well plate
(50 ll/well), and incubated for 40 min at 37 �C. After cul-
turing for 36 h, activated HUVECs transfected with
HAb18G/CD147 siRNA and control siRNA were trypsin-re-
leased and diluted with EGM-2 to a final concentration of
1 � 105 ml�1, and then seeded onto Matrigel-coated wells
(1 � 104 cells/well). Capillary tube formation was observed
at 1 h, 2 h, 4 h and 6 h after cell seeding with a phase-
contrast microscope (Olympus CKX41). Tube formation
ability was quantified by counting the number of branches
per field. Results, each from four randomly selected
fields, are expressed as mean ± SD of three independent
experiments.

2.7. MTT assay

After transfection with HAb18G/CD147 siRNA and con-
trol siRNA for 24 h, the activated HUVECs were plated in
96-well plates (1 � 104 cells/well) and continued to culture
in EGM-2 medium. The in vitro proliferation ability of
HUVECs was measured over 72 h using the methyl thiazol-
yl tetrazolium (MTT) (Sigma) assay according to the man-
ufacturer’s instruction.

2.8. TUNEL assay

After transfection with siRNA for 24 h, the activated
HUVECs were plated on glass coverslips coated with
gelatin. Then, apoptosis was induced by culturing cells
in EBM-2 medium containing 1% FBS for 12 h, 24 h, and
48 h. TUNEL staining was performed using In Situ Cell
Death Detection Kit (Roche Diagnostics) per manufac-
turer’s instructions. DAPI counterstain was used to
quantify cells with intact nuclei. The percentage of TUN-
EL-positive cells was calculated by dividing the number
of TUNEL-positive cells by the number of DAPI-positive
nuclei at �100 magnification for four fields for each
sample.

2.9. In vitro invasion assay

The migration ability of HUVECs was measured by
in vitro invasion assay using modified Boyden chambers
with polycarbonate filters (pore size, 8 lm). Before using,
Matrigel (Becton Dickinson) was coated on the upper side
of filters. After transfection with siRNA for 24 h, activated
HUVECs were detached, washed in PBS, resuspended in
serum-free EBM-2 medium containing 1% BSA, and then
added to the upper compartment of chamber at a total
number of 5 � 103 cells per chamber. The lower compart-
ment of chambers was filled with serum-free EBM-2 med-
ium containing 5% BSA, 10 ng/ml human VEGF and 10 ng/
ml human bFGF. After incubation for 12 h, 24 h and 36 h,
the number of cells migrating through the filter was
counted by Haematoxylin and Eosin staining and plotted
as the mean number of migrating cells per optic field in
three independent experiments.
2.10. Gelatin zymography

After transfection with siRNA for 24 h, activated HU-
VECs were grown in 96-well plate coated with Matrigel
in EGM-2 medium for 12 h, and then incubated in serum-
free EBM-2 for 12 h. Consequently, serum-free conditioned
medium was harvested. Secretion and activation level of
MMP-2 and MMP-9 in conditioned medium were detected
using gelatin zymography as previously described [27].

2.11. Statistical analysis

All statistical analyses were performed using the SPSS 13.0
statistical software package (SPSS, Chicago, IL). Statistical
significance of the difference was determined by the Stu-
dent’s t-test. All P values were based on two-sided tests. A
probability level of 0.05 was used as the criterion for statisti-
cal significance. Mean (standard deviation, SD) values of
three independent experiments are presented for all samples.

3. Results

3.1. HAb18G/CD147 was upregulated in activated HUVECs

The expression level of HAb18G/CD147 was evaluated in quiescent and
activated HUVECs. Flow cytometry analysis showed that the HAb18G/
CD147 was significantly upregulated in activated HUVECs, compared with
quiescent cells. The mean fluorescence intensities were 321 ± 7.8 in acti-
vated HUVECs and 106 ± 5.1 in quiescent cells, respectively (Fig. 1A).
Similar result was also observed in Western blot analysis, indicating that
the expression of HAb18G/CD147 is notably higher in activated HUVECs
than quiescent cells (Fig. 1B). Immunofluorescence staining analysis dem-
onstrated that, compared with the quiescent cells, the HAb18G/CD147 was
upregulated in activated HUVECs and this molecule mainly located on the
surface of both quiescent and activated HUVECs (Fig. 1C).

3.2. HAb18G/CD147 siRNA leads to significantly decreased angiogenesis in
activated HUVECs

To investigate the role of HAb18G/CD147 in the angiogenesis of acti-
vated HUVECs, we transfected HAb18G/CD147 siRNA into activated
HUVECs and then evaluated the ability of in vitro tube formation of HUVECs
on Matrigel. Western blot analysis showed that the expression of HAb18G/
CD147 was significantly decreased in activated HUVECs transfected with
HAb18G/CD147 siRNA, compared with those transfected with control siR-
NA (Fig. 2A). In vitro tube formation evaluation indicated that the branches
and tubes from activated HUVECs transfected with HAb18G/CD147 siRNA
were much less formed compared with those transfected with control siR-
NA at 2 h, 4 h and 6 h after activated HUVECs were seeded on Matrigel
(P < 0.05, P < 0.01 and P < 0.01, respectively) (Fig. 2B and C). Our data indi-
cate that the ability of tube formation on Matrigel is significantly decreased
in activated HUVECs with down-regulated expression of HAb18G/CD147.

3.3. HAb18G/CD147 siRNA reduces the ability of in vitro proliferation,
migration and MMPs secretion in activated HUVECs

The proliferation kinetics of activated HUVECs was shown in Fig. 3A.
We found that the ability of in vitro proliferation was considerably inhib-
ited in activated HUVECs transfected with HAb18G/CD147 siRNA, com-
pared with those transfected with control siRNA. In vitro invasion assay
demonstrated that the number of cells migrating through the filter was
much less in activated HUVECs transfected with HAb18G/CD147 siRNA
than those transfected with control siRNA at all time points studied (all
P < 0.05) (Fig. 3B). Furthermore, gelatin zymography analysis showed that
the secretion and activation of MMP-2 and MMP-9 were significantly de-
creased in activated HUVECs transfected with HAb18G/CD147 siRNA,
compared with those transfected with control siRNA (Fig. 3C). These re-
sults indicate that the down-regulation of HAb18G/CD147 expression
may attenuate the ability of in vitro proliferation, migration and MMPs
secretion in activated HUVECs.



Fig. 1. Expression and location of HAb18G/CD147 in HUVECs. (A and B) Flow cytometry and Western blot analysis of HAb18 G/CD147 expression in
quiescent and activated HUVECs. (C) Immunofluorescence staining of quiescent (left) and activated (right) HUVECs with anti-HAb18G/CD147 monoclonal
antibody. Scale bar, 50 lm.
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3.4. HAb18G/CD147 protects activated HUVECs from apoptosis in response to
growth-factor deprivation

TUNEL and DAPI staining was used to assess the apoptosis of
activated HUVECs induced by growth-factor deprivation. As shown
in Fig. 4A and B, we found that activated HUVECs transfected with
HAb18G/CD147 siRNA had a significantly higher apoptosis rate
than those transfected with control siRNA at 12 h, 24 h and 48 h
after growth-factor deprivation (P < 0.05, P < 0.001 and P < 0.001,
respectively). These data suggest that the down-regulation of
HAb18G/CD147 expression may predispose activated HUVECs to
apoptosis.



Fig. 2. Inhibition of angiogenesis in activated HUVECs by HAb18G/CD147 siRNA. (A) Western blot analysis of HAb18G/CD147 expression in activated
HUVECs 48 h after transfection with HAb18G/CD147 siRNA and control siRNA. (B and C) In vitro capillary tube formation of activated HUVECs on Matrigel.
Activated HUVECs were transfected with HAb18G/CD147 siRNA and control siRNA and further cultured for 36 h, then seeded on Matrigel. Images were
acquired at 1 h, 2 h, 4 h, and 6 h after seeding using an inverted microscope (Olympus CKX41) fitted with a 10� phase-contrast objective lens. (B)
Representative photomicrographs of capillary-like structures from activated HUVECs on Matrigel. Scale bars, 100 lm. (C) Semi-quantitative assessment of
pseudotube formation was performed by determining the number of branches per field. Results, each based on four randomly selected fields, are expressed
as mean ± SD of three independent experiments. Statistical significance was determined by Student’s t-test.
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3.5. HAb18G/CD147 enhances angiogenesis of activated HUVECs via the
PI3K-AKT pathway

To elucidate the possible signaling pathway involved in the enhance-
ment of angiogenesis by HAb18G/CD147, Western blot analysis was
performed to examine the expression level of HAb18G/CD147, phosphor-
ylated FAK, FAK, phosphorylated Akt and Akt in activated HUVECs trans-
fected with HAb18G/CD147 siRNA and control siRNA. We found that the
down-regulation of HAb18G/CD147 resulted in the significant decrease of
phosphorylated FAK and phosphorylated Akt level. However, expression
of total FAK and Akt was not affected (Fig. 5). These data suggest that
the PI3K-Akt signaling pathway might be involved in the enhancement
of angiogenesis by HAb18G/CD147 in activated HUVECs.

4. Discussion

In our study, we evaluated the expression and angiogenic
function of HAb18G/CD147 in activated HUVECs. We found
that HAb18G/CD147 was significantly upregulated in
activated HUVECs, compared with quiescent cells. More
importantly, our data demonstrated that the upregulated
HAb18G/CD147 enhances angiogenesis through promoting
in vitro proliferation, migration and MMPs secretion of acti-
vated HUVECs and protecting these cells from apoptosis. In
addition, the enhancement of angiogenesis was noted to
possibly involve the PI3K-Akt signaling pathway.

It has been extensively reported that HAb18G/CD147 is
enriched on the surface of various tumor cells and stimu-
lates production of several matrix metalloproteinases
[28,29]. Recently, more research attention has been paid
on the expression and function of CD147 in other tissues
including the developing retina [30], blood–brain barrier
[31], nerve system [32], thymus [33], epithelium [34]. How-
ever, the knowledge about the expression of HAb18G/
CD147 in HUVECs is very limited. To date, a single report
by Mutin et al. [25] demonstrated that CD147 is a surface
molecular marker on HUVECs with a moderate expression
level under resting condition, they also found that CD147
could be 1.5-fold upregulated in IL-1 activated HUVECs
but not in TNF-a activated HUVECs. Menashi et al. [35]
reported that the expression of CD147 is upregulated by
epidermal growth factor (EGF) in transformed human
breast epithelial cells. In the present study, the HUVECs
were activated with a mixture of proangiogenic growth



Fig. 3. Evaluation on the ability of in vitro proliferation, migration and
MMPs secretion in activated HUVECs. (A) In vitro proliferation ability was
measured by MTT assay over 3 days in activated HUVECs 24 h after
transfection with HAb18G/CD147 siRNA and control siRNA. Data are
presented as absorbance at optical density (OD) 490 nm (mean ± SD of
three replicate experiments). *P < 0.05, compared to the control level. (B)
Migration ability of activated HUVECs was examined by in vitro invasion
assay 24 h after transfection with HAb18G/CD147 siRNA and control
siRNA. Cells were first plated on the upper compartment of Chambers.
After incubation for 12 h, 24 h, and 36 h, the number of cells migrating
through the filter was counted and plotted as the mean number of
migrating cells per optic field in three independent experiments. Columns
stand for mean ± SD. Statistical significance was determined by Student’s
t-test. (C) MMPs secretion was analyzed by Gelatin zymography in
activated HUVECs 48 h after transfection with HAb18G/CD147 siRNA and
control siRNA.

Fig. 4. Apoptosis analysis of activated HUVECs in response to growth-
factor deprivation. (A) TUNEL and DAPI staining was used to assess the
apoptosis of activated HUVECs induced by growth-factor deprivation for
12 h, 24 h and 48 h after cells was transfected with HAb18G/CD147 siRNA
or control siRNA and cultured for 24 h. Representative photomicrographs
of staining from activated HUVECs were exhibited. Arrowheads indicate
the apoptosis cells. (B) Semi-quantitative evaluation of apoptosis was
performed by determining the rate of TUNEL-positive cells/DAPI-positive
cells in three independent experiments. Data, each based on four
randomly selected fields, are expressed as mean ± SD. Statistical signif-
icance was determined by Student’s t-test.
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factors, including VEGF, bFGF, EGF and IGF. We obtained
very similar results, indicating that expression of
HAb18G/CD147 was significantly upregulated in activated
HUVECs, compared with quiescent cells. Nevertheless, the
molecular mechanisms involved in the upregulation of
HAb18G/CD147 still need to be further elucidated.
The upregulation of HAb18G/CD147 in activated HU-
VECs has led us to hypothesize that this molecular may
play an important role in angiogenesis. Thus, we investi-
gated the effect of HAb18G/CD147 expression on the
angiogenic phenotype of activated HUVECs. Our data indi-
cated that HAb18G/CD147 siRNA could efficiently down-
regulate the expression of this molecular in activated
HUVEC, which is consistent with previous report from
hepatocellular carcinoma cells [28]. Further, the down-reg-
ulated HAb18G/CD147 was demonstrated to considerably
inhibit angiogenesis of activated HUVECs. To the best of
our knowledge, our study is the first report to explore
the angiogenic implication of HAb18G/CD147 in HUVECs.
In previous studies, Tang et al. [23] first demonstrated in
both in vitro and in vivo experiments that tumor cell-asso-
ciated CD147 is involved in the tumor angiogenesis by



Fig. 5. Analysis of signaling pathway involved in the enhancement of
angiogenesis by HAb18G/CD147 in activated HUVECs. Western blot was
performed to examine the expression level of HAb18G/CD147, phosphor-
ylated FAK, FAK, phosphorylated Akt and Akt in activated HUVECs
transfected with HAb18G/CD147 siRNA and control siRNA. The expres-
sion of b-actin was used as internal control. All figures are a represen-
tation of three trials.
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inducing VEGF and MMPs production. In clinical tissues,
Zheng et al. [36] and Zhang et al. [37] found that the upreg-
ulated CD147 contributes to angiogenesis of gastric carci-
noma and hepatocellular carcinoma, respectively. In
addition, it has been reported that vesicles shed by ovarian
cancer cells may induce proangiogenic activities of HU-
VECs by a CD147-mediated mechanism [24]. These find-
ings strongly support the idea that except as a MMPs
inducer, HAb18G/CD147 is still an important angiogenesis
enhancer. Our study suggests a novel mechanism of tumor
angiogenesis in which vesicular endothelial cells were acti-
vated by various tumor cell-derived factors to express high
level of HAb18G/CD147, thus contribute to the enhance-
ment of angiogenesis.

We also explored the functional mechanism by which
HAb18G/CD147 enhances angiogenesis in activated HU-
VECs. We found that the down-regulated HAb18G/CD147
inhibits in vitro proliferation, migration and MMPs secre-
tion of activated HUVECs. A similar result has been
previously reported, demonstrating that HAb18G/CD147
knockdown resulted in the decreased proliferation and
migration of Jurkat cells [38]. Caudroy et al. [39] have re-
ported that tumor-derived CD147 induces the secretion
of MMP-2 in HUVECs. Haseneen et al. [40] demonstrated
that upregulation of CD147 involves in the activation of
MMP-2 release in lung endothelium. However, these stud-
ies did not find the change of MMP-9 secretion, inconsis-
tent with our finding that upregulated HAb18G/CD147
significantly induces the secretion of MMP-9 in HUVECs.
The most possible reason to explain this difference is that
two-dimension culturing was used in studies mentioned
above instead of three-dimension (3D) culturing with
Matrigel in our study. The 3D culturing is preferred be-
cause of functionally more similar to tissues in the human.
In addition, Intasai et al. [41] revealed that CD147 induces
apoptosis in U973 cells partially by involving a caspase-
dependent pathway. In the present study, we found the
opposite results, indicating that the down-regulated
HAb18G/CD147 increases the apoptosis susceptibility of
activated HUVEC to growth-factor deprivation. Baba et al.
[42] also reported that the CD147 inhibition induces cell
death specific to cancer cells that depend on glycolysis
for their energy production. The explanation for the func-
tional differences of HAb18G/CD147 among different types
of cells needs to be further explored in future study.

Furthermore, we investigated the possible signaling
molecules involved in the enhancement of angiogenesis
by HAb18G/CD147. Our data confirmed that the down-reg-
ulated HAb18G/CD147 results in the decreased level of
phosphorylated FAK, phosphorylated Akt, suggesting that
these molecules-associated signaling pathway, especially
PI3K-Akt pathway, might be involved in the function of
HAb18G/CD147 in activated HUVECs. In previous studies,
a series of evidence showed that PI3K-Akt pathway is
one of most important signaling pathway in angiogenesis
[43,44]. This pathway regulates a wide spectrum of cellular
processes, including cell proliferation, survival, growth,
and motility [45,46]. A previous study indicated that tu-
mor-derived HAb18G/CD147 could lead to the activation
of PI3K-Akt pathway in tumor cells [47]. Our study for
the first time indicated that the similar signaling pathway
might also exist in activated HUVECs. However, in most
cases, the repertoire of upstream mediators and the down-
stream targets of this pathway remain unclear. The phos-
phorylated FAK has been reported to be a common
activator of this pathway [48,49]. Our data also revealed
a change in phosphorylated FAK level, suggesting that
FAK might be one of the upstream mediators of PI3K-Akt
pathway in activated HUVECs. Certainly, our preliminary
data cannot rule out the possibility that other important
signaling molecules involves in the function of HAb18G/
CD147 in activated HUVECs.

In conclusion, our study for the first time provides the
evidence that HAb18G/CD147 is significantly upregulated
in activated HUVECs and the up-regulation of this mole-
cule strongly enhances the angiogenic phenotype of acti-
vated HUVECs. These findings added new insights to the
angiogenesis mechanism driven by HAb18G/CD147 in
HUVECs and further highlight the importance of this mol-
ecule in tumor angiogenesis.
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