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Abstract

AIM: To study the influence of CXCR4/stromal cell-
derived factor-1 (SDF-1) axis on E-cadherin/B-catenin
complex expression in HT29 colon cancer cells and its
underlying mechanisms.

METHODS: Effect of SDF-1 on E-cadherin/B-catenin
expression was detected by immunocytochemistry.
E-cadherin and B-catenin mRNA expression levels were
measured by reverse transcriptase-polymerase chain
reaction. SDF-1-induced phosphorylation of phosphati-
dylinositol 3-kinase (PI3K)/AKT and B-catenin was de-
tected by Western blotting.

RESULTS: The E-cadherin and p-catenin mRNA ex-
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pression levels in HT29 cells were lower 48 h after
incubated with SDF-1 at the concentrations of 20 and
40 ng/mL (P < 0.05). SDF-1-induced significant phos-
phorylation of PI3K/AKT and p-catenin. AMD3100 and
LY294002 inhibited the phosphorylation of PI3K/AKT
and p-catenin.

CONCLUSION: SDF-1 down-regulates the E-cadherin/
B-catenin complex expression in HT29 cells by decreas-
ing mRNA synthesis and increasing p-catenin phosphor-
ylation.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION

Colorectal cancer (CRC) is one of the most common can-
cers and the second leading cause of cancer-related death
in the Western world. Death usually results from its un-
controlled metastasis. Although the 5-year survival rate
approaches 90% for patients with local CRC, it has de-
creased to 19% for patients with distant metastasis'". The
metastatic process of CRC consists of a series of individ-

February 7, 2011 | Volume 17 | Issue 5 |



Wang L et a/. Influence of CXCR4/SDF-1 axis on E-cadherin/B-catenin

ual steps, which are required to establish the diagnosis of
metastatic lesions™. A number of molecules have been
implicated in the metastatic process of CRC.

Chemokines ate a group of chemoattractant cytokines
that mediate several cellular functions. Stromal cell-detived
factor-1 (SDF-1) is expressed in stromal cells, including
fibroblasts and endothelial cells™”, and interacts specifi-
cally with the seven-transmembrane, G protein-coupled
receptor CXCR4'. Recent studies showed that chemo-
taxis effect of CXCR4/SDF-1 axis is telated with lymph
node and liver metastasis of CRC"". Although there is
evidence that the CXCR4/SDF-1 signaling pathway is in-
volved in the metastatic process of CRC, the precise mo-
lecular mechanism undetlying SDF-1-induced chemotaxis
effect has not been completely elucidated.

E-cadherin, a transmembrane glycoprotein located at
the adheren junction, mediates calcium-dependent cell-
cell adhesion'""?. C terminus of E-cadherin is linked to
o-catenin and actin cytoskeleton through the association
with 3-catenin. Strong cell-cell interactions result in a tight
cell cluster as a community, and constrain cells from mov-
ing away. It has been shown that dysregulation of E-cad-
herin/B-catenin complex expression is responsible for
the invasion and metastasis of CRC"", indicating that
the CXCR4/SDF-1 axis is correlated with E-cadherin/
[-catenin complex expression in invasion and metastasis
of CRC.

This study was to observe whether SDF-1 can alter
E-cadherin/B-catenin expression in HT29 colon cancer
cell line. In addition, the E-cadherin/ B-catenin mRNA ex-
pression level was measured and the phosphorylation of
phosphatidylinositol 3-kinase (PI3K)/AKT and B-catenin
was examined to provide insights into the mechanism un-
detlying the change in E-cadhetin/-catenin expression.

MATERIALS AND METHODS

Reagents

Antibodies against E-cadherin and B-catenin, and p-f3-
catenin antibody (Set33/37) and p-AKT antbody (Ser473)
were purchased from Cell Signaling Technology (Bevetly,
MA, USA). Peroxidase-conjugated goat anti-rabbit IgG
and peroxidase-conjugated goat anti-mouse IgG were pur-
chased from Santa Cruz Biotechnology Inc. (Santa Cruz,
CA). SDF-1 was bought from Pepro Tech Inc. (Rocky
Hill, NJ, USA). AMD3100 was purchased from Sigma
Aldrich, USA and LY29400 was bought from Beyotime,
China.

Cell culture

Human colon cancer HT29 cell line was obtained from
the American Type Culture Collection (ATCC; Manassas,
VA, USA). Tumor cells were cultured in RPMI-1640 (In-
vitrogen product), supplemented with 10% newborn calf
setum (Shanghai Mafa Corporation), 100 U/mL penicil-
lin, and 100 mg/ml. streptomycin in a humidified incuba-
tor containing 5% CO2 and 95% air at 37°C.
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Cell proliferation assay

Exponentially growing HT29 cells were seeded in 96-well
plates in RPMI-1640 containing 3% newborn calf serum
at a density of 2 X 10" cells/well. After 24 h, either PBS
or AMD3100 (100 ng/mL) was added and incubated for
2 h. SDF-1 was added into three wells daily at different
concentrations (10, 20 and 40 ng/mL). MTT assay (Am-
ersham Biosciences, USA) was performed after 24, 48
and 72 h. Absotbance was measured at 570 and 630 nm
(630 nm as the reference wave length). The results were
expressed as a mean of three wells in each group. Pro-
liferation rate of HT29 cells was calculated by the ab-
sorbance of experimental groups divided by that of the
control group. The results were expressed as a mean of
three individual experiments.

Cell chemotaxis and migration assay

Migration of HT29 cells was assessed in a HTS tran-
swell-24 system (Corning, Acton, MA, USA) with 8-um
membrane pores. After rehydration for 2 h, RPMI-1640
and different SDF-1 concentrations (10, 20 and 40 ng/ml.)
were added into the lower chamber (0.5 mL per well) and
2 x 10" cells treated with PBS or AMD3100 (100 ng/mlL.)
were added into the upper chamber 30 min before assay.
Afterincubated at 37°C for 24 h, Matrigel and cells on the
upper side of the membrane were wiped off with PBS-
rinsed cotton swabs and invading cells migrated to the
lower surface of the membrane were photographed and
counted under an inverted light microscope at 100 X mag-
nification. Six random fields were counted for each well.
Migration of HT?29 cells was assayed in triplicate.

Immunocytochemistry

To obsetve the effect of SDF-1 on E-cadherin/B-catenin
complex expression, HT29 cells were seeded in 24-well
plates with glass slides at a density of 2 X 10° cells/well
in RPMI-1640 medium in the absence of serum. After
incubated overnight, either PBS or CXCR4 antagonist
AMD3100 (100 ng/mL) was added and incubated for 2 h.
Then, SDF-1 was added at different concentrations (10,
20 and 40 ng/mL). Glass slides were collected after in-
cubated for 24 and 48 h with SDF-1. Cells were washed
thrice with PBS prior to fixation with 4% formaldehyde
in PBS. Then, the cells were covered with 3% H20:2-
methanol for 30 min at room temperature to inactivate
the endogenous peroxidase. A methanol permeabilisa-
tion step was needed for B-catenin, during which cells
were covered with ice-cold 100% methanol for 10 min
in a freezer. After rinsed thrice with PBS, the cells were
covered with 5% normal goat serum for 30 min at room
temperature to block the non-specific binding, Primary
rabbit anti-E-cadherin antibodies and mouse anti-f3-
catenin antibodies were applied to the slides and incu-
bated overnight at 4°C. Slides were washed three times
with PBS. Secondary antibodies were applied for 1 h at
room temperature. Finally, the slides were stained with
0.025% diaminobenzidine tetrahydrochloride containing
4% H20: for 1-20 min, counterstained with hematoxylin
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for an appropriate period of time, and analyzed under a
light microscope. The level of nonspecific background
staining was established for each measurement using
control cells processed in the same way without expo-
sure to primary antibodies.

Reverse transcriptase-polymerase chain reaction
analysis

HT29 cells (1 X 10° treated as in immunocytochem-
istry were collected and washed three times with 1 X
PBS. Total RNA was extracted using trizol reagents and
quantified by ND-1000 UV-visible spectrophotometry.
cDNA was synthesized from 1 pg of total RNA using
Revert Aid™ M-MuLV reverse transcriptase. Reaction
mixture contained 4 pl. of 5 X reaction buffer, 2 ul. of
10 mmol/L dNTP mix, 1 pg of Oligo(dT)18, 1 ug of
total RNA, 0.5 pL of ribonuclease inhibitor, and 200 U
Aid™ M-MulV reverse transcriptase in a total volume
of 20 uL. PCR contained 2.5 pL. of 10 X PCR buffer,
1.5 uL of 25 mmol/L MgClz, 0.5 uL of 10 mmol/L
dNTP mix, 0.8 umol/L B-catenin primer, 0.04 umol/L
GAPDH primer (for B-catenin) and 0.8 pmol/L E-cad-
herin primer, 0.1 umol/L B-actin primer (for E-cadherin),
3 uL of ¢cDNA and 25 U Tag polymerase in a total
volume of 25 pl.. The sequences of gene-specific prim-
ers ate 5-"TTTGCGTGAGCAGGGTGC-3' (forwatd)
and 5-GCTGCATATGTCGCCACACC-3' (revetse)
for B-catenin, 5-CCACCCATGGCAAATTCCATGG-
CA-3' (forward) and 5'-TCTAGACGGCAGGTCAG-
GTCCACC-3' (reverse) for GAPDH, 5'-GATTCT-
GCTGCTCTTGCTGT-3' (forward) and 5'-CCTGGT-
CTTTGTCTGACTCTG-3' (reverse) for E-cadherin,
5-CCTTCCTGGGCATGGAGTCCT-3' (forward) and
5-GGAGCAATGATCTTGATCTT-3' (reverse) for
B-actin, respectively. The PCR conditions for B-catenin
were as follows: denaturing at 94°C for 5 min, followed
by 35 cycles at 94°C for 30 s, at 63°C for 30 s, at 72°C for
1 min, and a final extension at 72°C for 7 min. The PCR
conditions for E-cadherin were as follows: annealing at
58°C for 5 min, followed by 35 cycles at 94°C for 30 s, at
63C for 30 s, at 72°C for 1 min, and a final extension at
72°C for 7 min. The PCR products were separated on a 2%
agarose gel in 1 X TAE, visualized with ethidium bromide
staining by BIO-RAD Gel Dos1000, and quantified using
the Molecular Analyst software version 1.5 using GAPDH
as an internal control for -catenin, and fB-actin as an
internal control for E-cadherin. The hue value was calcu-
lated as the ratio of each group and the internal control
group. Results were expressed as the mean value of three
individual experiments.

Western blotting

To study the effect of SDF-1 on phosphorylation of
various signaling proteins, HT29 cells were treated with
20 ng/mL SDF-1 for different periods of time (from
1 min to 2 d) or with different concentrations of SDF-1
(5-100 ng/mL) for 30 min after overnight starvation of
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growth factors. Cell lysates were analyzed for the pres-
ence of phosphorylated AKT and B-catenin by phospho-
specific antibodies to the specific phosphorylation sites
of AKT (Ser473) and B-catenin (Ser33/37). For ex-
periments using inhibitors, HT29 cells were pretreated
with AMD3100 (100 ng/mL) or PI3K/AKT inhibitor
LY294002 (20 umol/ L) for 2 h, followed by stimulation
with 20 ng/mL SDF-1. After each treatment, 4 X 10°
HT29 cells wete collected and washed three times with 1
x PBS. Cytoplasm and membrane extracts were acquired
according to the instruction datasheet of Pierce Biotech-
nology Corporation and quantified by Bradford protein
assay. Different extraction proteins were separated by
SDS-PAGE and transferred onto the PVDF membrane.
Membranes were blocked with 5% BSA for 2 h at room
temperature, incubated overnight at 4°C with primary an-
tibodies (p-B-catenin 1:1000, p-AKT 1:1000 and B-actin
1:400) and washed three times prior to incubation with
HRP-conjugated secondary antibodies (peroxidase conju-
gated goat anti rabbit IgG 1:10000) for 1 h at room tem-
perature. Protein expression was visualized by chemilu-
minescence and quantified using the multigauge software.
[B-actin was used as a loading control. Data were shown as
the ratio of phosphorylation and loading control. Western
blotting assay was performed in triplicate.

Statistical analysis

All data were analyzed using the SPSS 16.0 and expressed
as mean T SD. Statistical significance of differences was
determined by Student’s #test in two groups and one-way
ANOVA among multiple groups. P < 0.05 was considered
statistically significant.

RESULTS

SDF-1 enhanced viability of HT29 colon cancer cells

The viability of HT29 cells in any experiment groups was
not different from that in control group 48 h after incu-
bated with SDF-1. The cells grew much faster with a pro-
liferation rate of 129% and 135%, respectively (P < 0.05)
72 h after incubated with SDF-1 at the concentrations of
20 and 40 ng/mIL. AMD3100 plus SDF-1 inhibited the
cell growth. AMD3100 alone had no effect on cell prolif-

eration.

SDF-1 promoted migration of HT29 colon cancer cells

MTT assay revealed no significant difference in viability of
HT?29 colon cancer cells in any experiment groups within
24 h after incubated with SDF-1. Therefore, the migration
of HT29 colon cancer cells was assayed 24 h after incu-
bated with SDF-1 to exclude the influence of cell viability.
The migration ability of HT29 cells was significantly great-
er in experiment groups than in control group 24 h after
incubated with SDF-1 at the concentration of 10 ng/mL
(149 + 133 s 92.3 + 12.4, P = 0.041), 20 ng/mL (161 *
13.5 15 92.3 + 124, P = 0.023), and 40 g/mL (187.5 + 14
v592.3 £ 12,4, P < 0.001). AMD3100 plus SDF-1 inhibited
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Figure 1 Effect of stromal cell-derived factor-1 (20 ng/mL) on E-cadherin
expression (x 400). A: E-cadherin expression in HT29 cells; B: Significantly
lower E-cadherin expression level 48 h after incubated with stromal cell-derived
factor-1 (SDF-1) (P < 0.05); C: AMD3100- inhibited E-cadherin expression; D: No
effect of AMD3100 alone on E-cadherin expression. Arrows mean the expression
of E-cadherin; Bars indicate mean + SD of six random fields. °P < 0.05.
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Figure 2 Effect of stromal cell-derived factor-1 (20 ng/mL) on E-cadherin mRNA
expression after 24 h (A) and 48 h (B) in different groups. Bars represent mean
+ SD of three individual experiments. P < 0.05. SDF-1: Stromal cell-derived factor-1.

the migration of HT29 cells. AMID3100 alone had no ef-
fect on cell migration.
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Figure 3 Effect of stromal cell-derived factor-1 (20 ng/mL) on p-catenin ex-
pression after 48 h (x 400). A: B-catenin expression in HT29 cells; B: Significant-
ly lower B-catenin expression level 48 h after incubated with stromal cell-derived
factor-1 (SDF-1) (P = 0.031); C: AMD310-inhibited B-catenin expression; D: No
effect of AMD3100 alone on B-catenin expression. Arrows mean the expression
of B-catenin; Bars indicate mean + SD of six random fields. *P < 0.05.

SDF-1 down-regulated activation of CXCR4 and E-cad-
herin expression at protein and mRNA levels
Immunocytochemistry assay showed that E-cadherin was
significantly expressed in HT29 cells (Figure 1A). No
change was found in E-cadherin expression 24 h after in-
cubated with SDF-1. The E-cadherin expression level was
significantly lower 48 h after incubated with SDF-1 at the
concentrations of 20 and 40 ng/mL (P < 0.05, Figure 1B).
HT29 cells treated with AMD3100 prior to administra-
tion of SDF-1 did not decrease the E-cadherin expression
level. However, HT29 cells treated SDF-1 dectreased the
E-cadherin expression level (Figure 1C). AMID3100 alone
had no effect on the E-cadherin expression (Figure 1D).
The changes of E-cadherin expression in HT29 cells are
demonstrated in Figure 1E.

Reverse transcriptase-polymerase chain reaction (RT-
PCR) analysis demonstrated that the E-cadherin mRNA
expression level was lower 48 h after incubated with
SDF-1 at the concentrations of 20 and 40 ng/mL (P <
0.05). AMD3100 plus SDF-1 inhibited the E-cadherin
mRNA expression. AMD3100 alone had no influence on
E-cadherin mRNA expression (Figure 2A and B).

SDF-1 down-regulated -catenin expression at protein
and mRNA levels

[B-catenin was strongly stained in HT29 cells not incu-
bated with SDF-1 (Figure 3A). The B-catenin expression
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Figure 4 Effect of stromal cell-derived factor-1 (20 ng/mL) on p-catenin mRNA expression after 24 h (A) and 48 h (B) in different groups. Bars represent
mean + SD of three individual experiments. °P < 0.05. SDF-1: Stromal cell-derived factor-1.

A B ng/mL
Control 5 10 20 40 100
t/min t/d
p-B-catenin — — — —
Control 1 5 15 30 60 120 1 2 -
p-B-catenin i N> S S - e -
: p-AKT . B e o-ﬂ -—
p-AKT 3 -— - - e N
AN e S — ————— .
P Pracin  —  — — — — —
4.0 6 r
Ce a O p-AKT D = a
£ M p-B-catenin g5t O p-AKT .
5 S W p-p-catenin
(] (]
Y Y a
o ] L
o - * a
L L
= 53T 2
S S a
® © a
> = 2 a
o o
< <
[=% [=%
@0 a1+
o o
< <
: ol H
0
Control 1 5 15 30 60 120 1 2 Control 5 10 20 40 100
t/min t/d SDF-1 (ng/mL)

Figure 5 Effect of stromal cell-derived factor-1 on the phosphorylation of PI3K/AKT and f-catenin. A: Phosphorylation of PI3K/AKT and B-catenin after incu-
bated with stromal cell-derived factor (SDF) at different periods of time (1, 5, 10, 15, 30, 60, 120 min and on days 1 and 2); B: Phosphorylation of PI3K/AKT and B-catenin
after incubated with SDF-1 at different concentrations (5, 10, 20, 40 and 100 ng/mL) for 30 min; C and D: SDF-1 increases phosphorylation of PI3K/AKT and B-catenin
in HT29 cells in a time- and dose-dependent manner. Bars represent mean + SD of triplicate experiments. *P < 0.05.

level was lower 24 and 48 h after incubated with SDF-1 Involement of phosphorylation of PI3K/AKT and

at the concentrations of 20 and 40 ng/mL (P < 0.05,  pB-catenin in SDF-1-induced down-regulation of E-cad-
Figure 3B). The B-catenin expression level was slightly herin/B-catenin expression

lower in AMD3100- treated HT29 cells (Figure 3C). The phosphorylation of PI3K/AKT and B-catenin was

AMD3100 alone had no influence on B-catenin expres- detected to observe whether phosphorylation is involved
sion (Figure 3D). The changes of B-catenin expression in down-regulation of E-cadherin/B-catenin complex
in HT29 cells are demonstrated in Figure 3E. expression, which demonstrated that SDF-1 increased the

RT-PCR analysis demonstrated that the B-catenin phosphorylation of AKT and [B-catenin. The B-catenin
mRNA expression level was lower 24 and 48 h after incubat- was evidently activated at 5 min and the AKT was sig-

ed with SDF-1 at the concentrations of 20 and 40 ng/mL nificantly phosphorylated at 15 min after incubated with
(P < 0.05, Figure 4A and B). AMD3100 plus SDF-1 inhib- SDF-1. The phosphorylation of [3-catenin reached its peak
ited the B-catenin mRNA expression. AMD3100 alone did 30 min after incubated with SDF-1. Then, -catenin was
not influence the B-catenin mRNA expression. evidently phosphorylated for 2 d (Figure 5A and C). The
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Figure 6 AMD3100 and LY294002 inhibit stromal cell-derived factor-1-
induced phosphorylation of PI3K/AKT and (3-catenin while AMD3100 or
LY294002 alone has no effect on phosphorylation of PI3K/AKT and f3-catenin.
SDF-1: Stromal cell-derived factor-1.

phosphorylation of AKT reached its peak at 15-60 min
after incubated with SDF-1, remained there for 2 h, and
then slowly declined. To determine the dose-dependent
effect of SDF-1 on the phosphorylation of PI3K/AKT
and B-catenin, HT29 cells were treated with SDF-1 at dif-
ferent concentrations (0, 5, 10, 20, 40 and 100 ng/mL)
for 30 min. Then, cell lysates were analyzed for the phos-
phorylation of PI3K/AKT and B-catenin. Administration
of SDF-1 for 30 min increased the phosphorylation of
PI3K/AKT and B-catenin in a dose-dependent manner.
PI3K/AKT and B-catenin were phosphorylated after
incubated with SDF-1 at the concentration of 5 ng/ml
and reached its peak after incubated with SDF-1 at the
concentration of 100 ng/mlL (Figure 5B and D).

Inhibition of PI3K/AKT prevented phosphorylation of
SDF-1-induced 3-catenin

To investigate the relation between PI3K/AKT and
[B-catenin, AMD3100 and 1.Y294002 were used to inhibit
the effect of SDF-1 and the signal transmission through
PI3K/AKT, which showed that AMD3100 inhibited the
phosphorylation of PI3K/AKT and B-catenin (Figure 6).
Further study demonstrated that administration of
LY294002 prior to SDF-1 also prevented the phosphory-
lation of PI3K/AKT and B-catenin (Figute 6), suggesting
that B-catenin is phosphorylated via the PI3K/AKT, and
may be the downstream signaling molecule of PI3K/
AKT.

DISCUSSION

Although the CXCR4/SDF-1 biological axis contributes
to organ-selective metastasis of tumorsns"m, the mecha-
nism undetlying the effect of chemotaxis remains unclear.
In this study, the relation between CXCR4/SDF-1 axis
and E-cadherin/B-catenin complex expression was ob-
served. Experiment on HT29 colon cancer cell line was
performed because it shows a high expression level of
CXCR4"™. SDF-1 promoted the proliferation of HT29
cells, thereby contributing to primary tumor formation
and down-regulated the E-cadherin/ [B-catenin expression
by reducing the mRNA expression levels and decom-
posing their complex formation by phosphorylating the
PI3K/AKT and B-catenin. AMD3100 and LY294002
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blocked the two processes mediated by SDF-1, suggesting
that they may be effective anti-metastatic agents, at least
against CRC.

It was reported that CXCR4/SDF-1 axis-induced che-
motaxis effect plays a role in the invasion of CRC cells" ",
A number of molecules, such as vascular endothelial
growth factor, matrix metalloproteinase (MMP)9, and
MMP2, have been implicated in SDF-1-induced CRC inva-
sion'"”. E-cadherin is not only an adhesion molecule but
also a tumor suppressor as well as the most important
epithelial marker™. In most cancers of epithelial origin,
E-cadherin mediates cell-cell adhesion. Loss of E-cad-
herin-mediated cell-cell adhesion is implicated in tumor
invasion and metastasis”*. Recent studies showed that
Krippel-like factor 4 inhibits epithelial to mesenchymal
transition by regulating E-cadherin gene expression™. In
our study, the E-cadherin expression level at protein and
mRNA levels was lower 48 h after incubated with SDF-1
at the concentrations of 20 and 40 ng/mlL, suggesting
that E-cadherin is involved in SDF-1-induced chemotaxis
effect. In this study, the molecular mechanism undetlying
SDF-1-induced chemotaxis effect was studied. The E-cad-
herin mRNA expression level was lower after incubated
with SDF-1, which may account for the down-regulation
of E-cadherin expression.

Tumor invasion is a complex process and loss of E-
cadherin-mediated cell adhesion is not sufficient to con-
fer an invasive phenotype to tumor cells. Cell migration
requires precise control, which is altered or lost when tu-
mors become invasive and metastatic. It has been shown
that decreased [B-catenin expression is often related with
the absent or reduced E-cadherin, which contributes
to the development of several cervical carcinoma cell
P42 A recent study revealed that B-catenin mem-
brane/cytosolic expression level is significantly lower in
primary tumors than in corresponding matched metas-
tases, suggesting that the low [3-catenin expression level
may be a prognostic factor for the occurrence of metas-
tasis and a worse outcome™. In this study, the [-catenin
protein and mRNA expression levels were significantly
lower 48 h after incubated with SDF-1 at the concentra-
tions of 20 and 40 ng/ml, suggesting that [-catenin is
involved in SDF-1-induced chemotaxis effect. Changes in
[B-catenin may also lead to the degradation of E-cadherin/
[-catenin complex and alter cytoskeleton, thus promoting
cell migration.

Growth factors, such as epidermal growth factor, in-
duce B-catenin and plakoglobin phosphorylation, resulting
in breakage of E-cadherin binding to actin cytoskeleton
and contact disassembly”. In this study, the phosphory-
lation of B-catenin was increased after incubated with
SDF-1, indicating that SDF-1 induces phosphorylation of
[-catenin. Phosphorylation of -catenin reduces [3-catenin
and may lead to decomposition of E-cadherin/B-catenin
complex. G protein-coupled receptor activation results in
PI3K and downstream AKT activation™. In this study,
SDF-1- induced phosphorylation of PI3K/AKT and
[B-catenin in a time- and dose-dependent manner. Finally,

lines

February 7, 2011 | Volume 17 | Issue 5 |



Wang L et a/. Influence of CXCR4/SDF-1 axis on E-cadherin/p-catenin

whether SDF-1 induces -catenin phosphorylation iz
PI3K/AKT was also studied. Given that both AMD3100
and 1.Y294002 inhibited the phosphorylation of PI3K/
AKT and B-catenin, B-catenin may be the downstream
signaling molecule of PI3K/AKT, indicating that the
phosphorylation of B-catenin may account for the down-
regulation of B-catenin, and the breakage of E-cadherin/
[-catenin complex. The phosphorylation of [-catenin
may exett its effect v the PI3K/AKT pathway.

In conclusion, down-regulation of E-cadherin/B-
catenin complex expression is involved in SDF-1-induced
chemotaxis. The decreased E-cadherin mRNA expression
and the down-regulated 3-catenin expression may account
for the down-regulation of E-cadherin. CXCR4/SDF-1
axis stimulates the phosphorylation of PI3K/AKT and
B-catenin. The down-regulation of [-catenin may be in-
duced by the decreased f-catenin mRNA expression and
the increased phosphorylation of PI3K/AKT. PI3K in-
hibitor .Y294002 inhibits the SDF-1-induced phosphory-
lation of PI3K/AKT and B-catenin. 3-catenin may be the
downstream signaling molecule of PI3K/AKT.
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role of E-cadherin/B-catenin in CXCR4/SDF-1 axis-mediated chemotaxis effect.

Research frontiers

Recent studies demonstrated that the CXCR4/SDF-1 signaling pathway is
involved in the metastatic process of colorectal cancer (CRC). In addition, in-
hibiting the interaction of SDF-1 and CXCR4 with CXCR4 antagonist AMD3100
prevents the chemotactic migration of CRC cells. However, the underlying mo-
lecular mechanism has not been elucidated.
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Down-regulation of E-cadherin/@3-catenin complex is involved in SDF-1-induced
chemotaxis effect in HT29 colon cancer cells. Moreover, decreased mRNA syn-
thesis and increased [B-catenin phosphorylation may down-regulate E-cadherin/
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Applications

This study demonstrated the relation between E-cadherin/p-catenin complex
and SDF-1-induced chemotaxis effect in HT29 colon cancer cells, thus provid-
ing a possible molecular mechanism underlying the SDF-1-induced chemotaxis
effect.

Terminology

SDF-1, also know as CXCL12, belongs to the CXC chemokine family and
interacts specifically with the seven-transmembrane, G protein-coupled recep-
tor CXCR4. E-cadherin is not only an adhesion molecule but also a tumor
suppressor as well as the most important epithelial marker. -catenin is a key
component of adheren junctions, necessary for homophilic cell-cell adhesion.
In addition to the membrane-associated pool, B-catenin plays a role in cell-
signaling and gene transcription.
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