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Abstract
AIM: To study the effects of lysophosphatidic acid (LPA) 
on proliferation, adhesion, migration, and apoptosis 
in the human colon cancer cell line, SW480, and its 
mechanisms of action. 

METHODS: Methyl tetrazolium assay was used to as-
sess cell proliferation. Flow cytometry was employed to 
detect cell apoptosis. Cell migration was measured by 
using a Boyden transwell migration chamber. Cell ad-
hesion assay was performed in 96-well plates accord-
ing to protocol. 

RESULTS: LPA significantly stimulated SW480 cell 
proliferation in a dose-dependent and time-dependent 
manner compared with the control group (P  < 0.05) 
while the mitogen-activated protein kinase (MAPK) in-
hibitor, PD98059, significantly blocked the LPA stimula-
tion effect on proliferation. LPA also significantly stimu-
lated adhesion and migration of SW480 cells in a dose-
dependent manner (P  < 0.05). Rho kinase inhibitor, 
Y-27632, significantly inhibited the up-regulatory effect 
of LPA on adhesion and migration (P  < 0.05). LPA sig-
nificantly protected cells from apoptosis induced by the 
chemotherapeutic drugs, cisplatin and 5-FU (P  < 0.05), 
but the phosphoinositide 3-kinase (PI3K) inhibitor, 
LY294002, significantly blocked the protective effect of 
LPA on apoptosis. 

CONCLUSION: LPA stimulated proliferation, adhesion, 

migration of SW480 cells, and protected from apopto-
sis. The Ras/Raf-MAPK, G12/13-Rho-RhoA and PI3K-
AKT/PKB signal pathways may be involved.
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INTRODUCTION
Colorectal cancer (CRC) is a common form of  cancer 
and a major cause of  cancer death. The incidence of  
CRC has been rapidly increasing in recent years. Although 
the incidence of  CRC was substantially lower in Asia than 
in the USA in the mid-twentieth century, the incidence 
in Japan and China has been rapidly increasing[1,2]. Thus, 
CRC is now a leading cancer killer worldwide. 

Lysophosphatidic acid (LPA) was first found in the 
ascitic fluid from ovarian cancer patients. It is a bioactive 
glycerophospholipid generated and released by platelets, 
macrophages, epithelial cells, and some tumor cells. 
Studies have shown the presence of  high levels of  LPA 
in the ascitic fluid of  patients with ovarian cancer[3] and 
LPA is known to be an “ovarian cancer activating factor”, 
which exerts growth factor-like effects through four 
specific G protein-coupled receptors (LPA1-4).

LPA is a potent mediator with a broad range of  cellular 
responses, including regulation of  cell proliferation, 
protection from apoptosis, modulation of  chemotaxis 
and transcellular migration[4,5], which mediates survival of  
ovarian cancer cells, macrophages, fibroblasts, and neonatal 
cardiac myocytes. Some of  these cellular responses indicate 
that LPA is a mediator of  tumor progression.
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In a recent study we found that plasma levels of  
several LPAs, including 18:1-LPA and 18:2-LPA, were 
significantly increased in CRC patients compared with 
controls[6]. This is the first report of  high levels of  LPA 
in plasma of  CRC patients. It implies that LPA may play 
roles in CRC development. In order to clarify these roles 
of  LPA in CRC development, the LPA effect on the 
CRC cell line, SW480, was studied in vitro.

LPA was found firstly to be increased in the body 
fluids of  ovarian cancer patients, so the roles of  LPA 
in ovarian cancer have been widely studied. A few 
preliminary studies of  LPA in CRC have been reported, 
but not in the cell line SW480. Our previous study 
revealed a high expression of  LPA receptors on SW480 
cells, especially LPA receptor 2[7,8]. This study aimed to 
investigate the effect of  LPA on proliferation, migration, 
adhesion, and apoptosis in the CRC cell line, SW480. 

MATERIALS AND METHODS
1-Oleoyl LPA (18:1 LPA) was purchased from Avanti 
Polar Lipids (Birmingham, Al, USA). Inhibitor of  
phosphoinositide 3-kinase (PI3K), LY290042, and 
inhibitor of  mitogen-activated protein kinase (MAPK), 
PD98059, are from Cell Signaling (Beverly, MA, USA). 
Rho kinase inhibitor, Y-27632, was from Biomol (Beverly, 
MA, USA). Boyden transwell migration chambers and 
24-well plates were from Corning Costar Corporation 
(Cambridge, MA).

SW480 cells were cultured in Dulbecco’s modified 
Eagle’s medium (DMEM) supplemented with 100 mL/L  
fetal bovine serum, streptomycin (100 mg/L), and 
penicillin (100 kU/L) at 37℃ in 50 mL/L CO2 incubator. 
Cells were serum starved for 12 h before LPA treatment.

Cell proliferation assay
Methyl tetrazolium (MTT) colorimetry assay was 
employed to measure cell proliferation. SW480 cells (2 × 
103/well) were seeded in 96-well plates. After cells were 
starved for 12 h, DMEM containing LPA supplemented 
with 1 g/L bovine serum albumin was put into the wells. 
After 24, 48, 72 and 96 h of  culture, 20 µL of  MTT 
solution (5 g/L) was added to each well. Four hours 
later, the medium was removed and 150 µL of  dimethyl 
sulfoxide was added to each well. Absorbance value was 
measured at 490 nm on a Microplate Reader (EXL800). 
Each assay was performed in quintuplicate. 

Annexin V staining
After treating with cisplatin or 5-FU, LPA and/or 
inhibitors, the cells were resuspended in binding buffer 
(10 mmol/L HEPES/NaOH, pH 7.4, 140 mmol/L NaCl, 
2.5 mmol/L CaCl2). Then the cells were stained with 5 μL 
of  annexin-FITC and 5 mg/L propidium iodide (PI), and 
then analyzed by flow cytometry (FACSCalibur cytometer, 
BD Biosciences), and CellQuest (BD Biosciences) was 
used to quantify the apoptotic cells. Experiments were 
performed in triplicate.

Cell adhesion assay
Flat-bottom 96-well plates were coated with 2 μg 
of  collagen Ⅰ (0.04 g/L) (Sigma Chemical Co.) in 
phosphate-buffered saline overnight at 4℃. Plates were 
blocked with 2 g/L BSA for 2 h at room temperature 
followed by washing three times with DMEM. SW480 
cells (4 × 104/well) were added to each well. Four hours 
later, unbound cells were removed, washing twice with 
DMEM. Bound cells were fixed by methanol and stained 
with crystal blue. Stained cells were counted with a phase 
contrast microscope. Experiments were performed in 
triplicate.

Cell migration assay
Migration assays were performed in Costar transwell 
cell culture chamber inserts (coated with collagen Ⅰ; 
Corning Costar Corporation, Cambridge, MA) with an 
8 μm pore size as described as Figure 1. Briefly, SW480 
cells (5 × 104 cells in 100 μL of  starvation medium) 
were used for cell migration, which was conducted 
for 4 h at 37℃. Migrated cells were fixed, stained and 
counted in five randomly (× 200) selected fields with a 
phase contrast microscope, and the average numbers of  
cells per field were counted.

Administration of LPA and inhibitors
SW480 cells were starved in serum-free DMEM for 
12 h and treated with LPA at different doses, and then 
reconstituted in DMEM containing 10 g/L BSA. All 
inhibitors including LY294002 (50 μmol/L), PD98059 
(10 μmol/L), and Y-27632 (10 μmol/L) were applied to 
cells 30 min before the action of  LPA. 

Statistical analysis
Statist ical significance was assessed by one-way 
ANOVA using SPSS software. Data are presented as the  
mean ± SE.

RESULTS
LPA stimulation of proliferation of SW480 cells
SW480 cells were starved in serum-free DMEM for 12 h 
and treated with LPA at different doses. After different 
time periods, MTT assay was performed to evaluate the 

Cell culture insert

Collagen Ⅰ matrix

SW480 cells

24-well plates
18:1 LPA

8 μm PET membrane

Figure 1  Costar transwell cell culture chamber inserts.
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activity of  cell growth. It was found that LPA signifi-
cantly stimulated the proliferation of  SW480 cells in a 
dose- and time-dependent manner (P < 0.001, Figure 
2A). LPA, especially when the concentration was ≥ 10 
μmol/L, remarkably stimulated cell growth compared 
with the control group. 

In order to investigate the signal pathways which 
mediated the stimulation effect of  LPA on SW480 
cells, inhibitors against key molecules of  several signal 
transduction pathways were applied to the LPA-treated 
group. Three inhibitors were employed including PI3K 
inhibitor (LY290042), MAPK inhibitor (PD98059), and 
Rho kinase inhibitor (Y-27632). It was found that after 
applying the inhibitors, the stimulation effect of  LPA on 
cell growth was significantly blocked by PD98059 and 
LY290042 (P < 0.001, Figure 2B); especially PD98059. 
This indicated that the Ras/Raf-MAPK signal pathway 
and the PI3K-AKT/PKB signal pathway may be in-
volved in the LPA stimulation effect on proliferation of  
SW480 cells. 

LPA induction of migration of SW480 cells
SW480 cells (1 × 105 cells in 100 μL of  starvation me-
dium) were seeded on the transwell inserts with an 8 μm 
pore size. Different doses of  LPA in DMEM were added 
to the lower chamber of  the transwell. Cells were then 
incubated at 37℃ for 4 h. Cells migrated to the lower 
surface of  inserts were fixed, stained, and quantified. It 
was found that LPA significantly enhanced SW480 cell 
migration toward the lower chamber of  the transwell in 
a dose-dependent manner compared with the control 
(P < 0.001, Figure 3A and B). This indicates that LPA 
has a significant chemotactic effect on SW480 cells. 

In order to investigate the signal pathways which 
mediated the chemotactic effect of  LPA on SW480 
cells, some inhibitors against key molecules of  signal 
transduction pathways were employed. It was demon-
strated that Rho kinase inhibitor (Y-27632 at 10 μmol/L) 
dramatically blocked the chemotactic effect of  LPA on 
SW480 cells (P < 0.001, Figure 3C). This indicated that 
Rho kinase and G12/13-Rho-RhoA signal pathways may 
mediate the LPA effect on SW480 cell migration.

LPA induction of adhesion of SW480 cells
SW480 cells were seeded in 96-well plates. After the cells 
had undergone 12 h of  starvation, LPA at different doses 
was added to the cells. SW480 cells were allowed to adhere 
to the plates for 4 h at 37℃ in the incubator. Unbound 
cells were washed away twice. Adhered cells were fixed, 
stained, and quantified. Images of  adhered cells under dif-
ferent doses of  LPA were taken (Figure 4A). It was dem-
onstrated that LPA significantly increased SW480 cell ad-
hesion to extracellular matrix (ECM) in a dose-dependent 
manner compared with controls (P < 0.001, Figure 4B). 

Some inhibitors were used to determine the mecha-
nisms which mediated the LPA effect on adhesion. It was 
found that Rho kinase inhibitor (Y-27632) and LY294002 
dramatically inhibited LPA upregulation of  adhesion; es-
pecially Y-27632 (P < 0.001, Figure 4C and D). This indi-
cated that the G12/13-Rho-RhoA signal pathway and the 
PI3K-AKT/PKB signal pathway may participate in the 
LPA effect on the adhesion of  SW480 cells. 

LPA protected SW480 cells from apoptosis
SW480 cells (1 × 105/well) seeded in 24-well culture 
plates were starved for 24 h and then treated with cisplatin 
(10 mg/L) or 5-FU (8 mg/L) for 24 h in the absence 
or presence of  LPA (20 μmol/L). Inhibitors including 
LY294002 (50 μmol/L) and PD98059 (10 μmol/L) were 
added to the LPA-treated group. 

Apoptotic cells were detected by flow cytometry 
after Annexin V and PI staining. Apoptotic cells were 
defined as Annexin-positive, PI-negative (Figure 5). 
After cells were exposed to cisplatin and 5-FU, the 
apoptotic population was 20.2% ± 2.3% and 14.2% ± 
2.6%, respectively. However, after the action of  LPA, 
the apoptotic population dropped to 14.6% ± 2.1% 
in the cisplatin-treated group and 10% ± 2.8% in the 
5-FU-treated group. LPA protected 27.7% of  cells from 
cisplatin-induced apoptosis and protected 29.6% of  cells 

Figure 2  LPA effect on SW480 cell proliferation. Results presented as mean 
± SE, n = 5. A: Dose and time effect of LPA on the proliferation of SW480 cells. 
SW480 cells were starved in serum-free DMEM for 12 h and treated with LPA at 
different doses. At different time points, MTT assay was performed to evaluate 
cell numbers. bP < 0.001 vs 0 μmol/L LPA; B: Inhibitors blocked LPA-induced cell 
proliferation. SW480 cells were starved in serum-free DMEM for 12 h and treated 
with LPA (10 μmol/L). Inhibitors including LY294002 (50 μmol/L), PD98059  
(10 μmol/L), and Y-27632 (10 μmol/L) were applied to cells 30 min before the 
action of LPA. ninety-six hours later, MTT assay was performed to evaluate cell 
growth. bP < 0.001 vs 10 μmol/L LPA.
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from 5-FU-induced apoptosis. This suggests that LPA 
effectively protected SW480 cells from apoptotic death 
induced by the chemotherapeutic agents.

In order to elucidate the mechanisms of  LPA pro-
tection from apoptosis, LY294002 and PD98059 were 
added to the LPA-treated group. Apoptotic population 
increased to 50.2% ± 3.2% and 32.5% ± 3.6% respec-
tively after exposure to LY294002 (PI3K inhibitor) and 
PD98059 (MAPK inhibitor). This indicated that the 
PI3K, MAPK, PI3K-AKT/PKB signal pathways and 
the Ras/Raf-MAPK signal pathway may be involved in 
the LPA apoptotic-protection effect.

DISCUSSION
LPA, the simplest glycerophospholipid, was initially 

found in the ascites of  ovarian cancer patients at signifi-
cant levels (2-80 µmol/L), and plays an important role in 
the development of  ovarian cancer. LPA exerts growth 
factor-like effects through four specific G protein-cou-
pled receptors (LPA1-4). The effects include mitogenesis, 
secretion of  proteolytic enzymes, and migration activity, 
which are accompanied by stress fiber formation and fo-
cal adhesion assembly in ovarian cancer cells.

We found recently that the level of  LPA increases 
not only in the body fluid of  ovarian cancer patients, but 
also in the plasma of  patients with CRC. There are many 
studies focused on the LPA role in ovarian cancer cells. 
It has been found that LPA plays important roles in the 
progression of  ovarian cancer and acts as an ovarian 
cancer promoter. Since LPA also increases in the plasma 
of  CRC patients, what are the roles of  LPA in CRC? 

Figure 3  LPA stimulated migration of SW480 cells. A: LPA stimulated migration of SW480 cells (× 200). SW480 cells (1 × 105/100 μL) were seeded into the inserts 
of transwell chambers after starvation for 8 h. Cells were incubated at 37℃ for 4 h. Cells on the outside surface of inserts were fixed and stained. Typical images 
are presented; B: Migrated cells were quantified and relative migration rates (mean ± SE) are presented. bP < 0.001 vs 0 μmol/L LPA; C: Effect of inhibitors on LPA-
induced cell migration. 50 μmol/L LPA in 600 μL medium was added to the lower chamber of transwell. Inhibitors including 10 μmol/L PD98059, 50 μmol/L LY294002 
and 10 μmol/L Y-27632 were added to cells in the upper chamber. Cells on the outside surface of inserts were fixed, stained, and quantified. Data were analyzed 
using one-way ANOVA with post-hoc t-tests. bP < 0.001 vs 50 μmol/L LPA.
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There are few studies regarding LPA effects on CRC. 
Furthermore, our previous study has shown that LPA 
receptors (LPA2, 4) are highly expressed in SW480 cells. 
In the present study, we preliminarily investigated the 
roles of  LPA in the proliferation, migration, adhesion 
and apoptosis of  SW480 cells and its mechanisms of  
action. We found that LPA significantly stimulated 
the proliferation of  SW480 cells in a dose-dependent 
and time-dependent manner. This is consistent with 
the reports in ovarian cancer, in which LPA promotes 
growth of  ovarian cancer similar to growth factor[9]. 

We found that the MEK1 inhibitor, PD98059, 
significantly inhibited the LPA effect on the proliferation 
of  SW480 cells. MEK1, a MAPK, is a key molecule 
of  the Ras/Raf1/MEK/ERK signal pathway[10]. We 
also found that the PI3K inhibitor, LY290042, partially 
inhibited the effect of  LPA on the cell proliferation. This 

indicated that LPA stimulates the proliferation of  SW480 
cells through the Ras/Raf1/MEK/ERK pathway, and 
that the PI3K-AKT/PKB signal pathway may also be 
partially involved in the LPA effect on proliferation.

MAPK transfers major cell proliferation signals 
from the cell surface to the nucleus. There are three 
major subfamilies of  MAPK, including the extracellular-
signal-regulated kinase (Ras/Raf1/MEK/ERK or 
ERK MAPK), the c-Jun N-terminal or stress-activated 
protein kinase (JNK or SAPK), and MAPK14[11]. The 
Ras/Raf1/MEK/ERK pathway is one of  the most 
important pathways for cell proliferation. Several lines 
of  evidence suggest that, in CRC, the Ras/Raf1/
MEK/ERK pathway, but not the JNK pathway or 
the p38 MAPK pathway, is the major regulator of  cell 
proliferation. There is growing evidence that activation 
of  the Ras/Raf1/MEK/ERK pathway is involved in the 
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pathogenesis, progression, and oncogenic behavior of  
human CRC[12]. This supports our observations that LPA 
stimulated growth of  CRC cell line SW480 through the 
Ras/Raf1/MEK/ERK pathway. 

There are several studies reporting LPA’s effect on 
the proliferation of  CRC cells. Zhang et al[13] has found 
that LPA facilitates proliferation of  colon cancer cells 
via induction of  Krüppel-like Factor 5 (KLF5). KLF5 
is a transcriptional factor highly expressed in the crypt 
compartment of  the intestinal epithelium. LPA stimulated 
the KLF5 expression in colon cancer cells, SW480 and 
HCT116. Moreover, LPA-mediated KLF5 induction 
was partially blocked by inhibition of  MAPK kinase and 
protein kinase C (PKC). This also indirectly indicated 
that the MAPK signaling pathway is involved in the 
proliferation of  SW480 cells. 

Yang et al[14] reported that LPA-induced colon cancer 
cell proliferation requires the β-catenin signaling pathway. 
LPA activated the main signaling events in the β-catenin 
pathway, but inhibition of  PKC blocked the effects, 
suggesting PKC involvement in LPA-induced activation 
of  the β-catenin pathway. This also indirectly indicated 
that the PKC signaling pathway is involved in the 
proliferation of  SW480 cells.

Balavenkatraman et al [15] reported that DEP-1 
protein tyrosine phosphatase inhibits proliferation and 
migration of  colon carcinoma cells and is upregulated by 
protective nutrients. Upregulation of  DEP-1 expression, 
and in turn inhibition of  cell growth and migration, 
may present a previously unrecognized mechanism of  
chemoprevention by nutrients. This result contradicts 
other reports. 

In our study, it was found that LPA significantly 
enhanced the migration and adhesion of  SW480 cells 

in a dose-dependent manner. The stimulation effect 
of  LPA on cell adhesion, invasion and migration has 
been reported in other cancer types, including ovarian 
cancer[16-19], pancreatic cancer[18], and breast cancer[20,21]. 
Enhanced migration activity and increased adherence to 
ECM are two major factors which contribute to tumor 
metastasis. Cell-ECM adhesions can alter the cell’s ca-
pacity to attach and migrate through surrounding tissues. 
Changes of  the expression and activities of  the com-
ponents of  such adhesions could make an important 
contribution to preventing cancer invasion. Our study 
showed that LPA stimulated both migration and adhe-
sion to ECM of  colon cancer SW480 cells. This means 
that LPA significantly promotes the metastatic poten-
tial of  SW480 cells. In our study, Rho kinase inhibitor, 
Y-27632, significantly inhibited cell migration and adhe-
sion induced by LPA. LY294002 partially inhibited the 
LPA effect on adhesion. This indicated that the G12/13-
Rho-GEFs-RhoA signal pathway may mediate the effect 
of  LPA on both migration and adhesion, and that the 
PI3K-AKT/PKB pathway may partially mediate the 
LPA effect on adhesion.

Rho GTPase family proteins, including Rho, Rac1, and 
Cdc42, control a wide variety of  cellular processes, such 
as cell adhesion, motility, proliferation, differentiation, 
and apoptosis[22]. One of  the best effectors of  Rho is 
Rho-associated kinase (ROCK). ROCK is a target effect 
molecule downstream of  RhoA. Rho activates ROCK by 
phosphorylation of  Ser854 and Thr697, and induces a 
series of  actions downstream to stimulate adhesion and 
migration. Y-27632 is a novel and specific inhibitor of  
ROCK, which is cell permeable and inhibits ROCK-Ⅰ and 
ROCK-Ⅱ by competing with ATP.

It has been reported in other tumors that LPA 
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Figure 5  LPA protected cells from cisplatin- & 5-FU-induced apoptosis. SW480 cells were serum-starved for 24 h and treated for 24 h with 10 μg/mL cisplatin 
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cisplatin + 20 μmol/L LPA + 10 μmol/L PD98059, respectively. Cells were harvested, stained with Annexin V/PI, and analyzed by FACS analysis. The Annexin V-positive 
and PI-negative population was defined as apoptotic cells. Representative results from three separate experiments are presented.
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Figure 6  LPA effect and signal transduction pathway. A: Ras/Raf1/MEK/ERK signal pathway[27]; B: G12/13-Rho-GEFs-RhoA signal pathway; C: PI3K-AKT/PKB 
signal pathway; D: Possible signal pathways mediated by LPA effect on SW480 cells.
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drives the formation of  focal adhesions, the tyrosine 
phosphorylation of  focal adhesion proteins, and ROCK. 
Our results suggested that in colon cancer SW480 cells, 
the G12/13-Rho-GEFs-RhoA pathway may mediate 
migration and adhesion induced by LPA. 

Several studies have also found that LPA promotes 
the metastasic potential of  CRC. 

Tatsuta et al[23] found that LPA significantly increased 
the peritoneal and pleural metastases of  intestinal ad-
enocarcinomas induced by azoxymethane through RhoA 
activation. This is consistent with our study, in which the 
Rho signaling pathway was found to be involved in the 
LPA effect on metastasis. Other mechanisms have also 
been found.

Shiada et al[24] found that cross-talk between LPA1 and 
epidermal growth factor receptors mediates up-regulation 
of  sphingosine kinase 1 to promote gastric cancer cell 
motility and invasion. Down-regulation of  SphK1 
attenuated LPA-stimulated migration and invasion of  

MNK1 cells. Shiada et al[25] also reported that LPA acts as 
a potent stimulator of  colon cancer progression, although 
the binding to LPA1 and LPA2 induced slightly different 
responses. Komuro et al[26] found that LPA1 expression 
was increased in the early stage of  adenoma. 

We also found that LPA significantly protected 
SW480 cells from apoptosis induced by chemotherapeutic 
drugs, while LY294002 and PD98059 effectively blocked 
the LPA effect on apoptosis, indicating that the PI3K-
AKT/PKB and the Ras/Raf-MAPK signal pathways may 
mediate the LPA effect on apoptosis; especially the PI3K-
AKT/PKB pathway. The apoptosis protection roles of  
LPA have been reported in ovarian cancer cells. 

PI3K can be divided into three classes. Class Ⅰ PI3K 
is the most studied class of  PI3K, consisting of  an  
110 kDa catalytic subunit and a regulatory subunit of   
85 kDa. The activity of  PI3K protein family is associated 
with cytoskeletal organization, cell division, inhibition 
of  apoptosis and glucose uptake. The phospholipid 
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products of  PI3K activate downstream targets, including 
PDK, Akt and PKC. LY294002 blocks PI3 kinase-
dependent Akt phosphorylation and kinase activity. In 
SW480 cells we observed that the PI3K-AKT/PKB 
pathway may partially mediate the effect of  LPA on 
proliferation.

In this study, it has been found that LPA significantly 
stimulated the proliferation, adhesion, and migration of  
human colon cells, SW480, and protected their apopto-
sis. The Ras/Raf-MAPK signal pathway may be involved 
in the LPA effect on proliferation. The G12/13-Rho-
RhoA signal pathway may be associated with the LPA 
effect on adhesion and migration. The PI3K-AKT/PKB 
signal pathway may participate in the anti-apoptotic ef-
fect of  LPA. This indicates that LPA probably acts as a 
promoter of  the development of  CRC. To decrease the 
LPA level in CRC patients and to block the LPA action 
(Figure 6) could be the aim of  new strategies of  treat-
ment and prevention of  CRC. The pathways involved in 
the LPA effects which we have discovered in this study 
could be new treatment targets of  CRC. 

COMMENTS
Background
Colorectal cancer (CRC) is a major cause of cancer death worldwide. The 
incidence has been rapidly increasing in recent years. Lysophosphatidic acid 
(LPA) was initially found in the ascites of ovarian cancer patients. Recently 
the authors group found that LPA levels increase not only in the body fluid of 
ovarian cancer patients, but also in the plasma of patients with CRC. There 
are many studies of LPA roles in ovarian cancer cells which have found that 
LPA stimulates the progression of ovarian cancer. Since LPA increases in 
the plasma of CRC patients as well, what are the roles of LPA in CRC? This 
study preliminarily investigated the roles of LPA in the proliferation, migration, 
adhesion and apoptosis of SW480 cells and its mechanisms of action.
Research frontiers
LPA was firstly found in the ascitic fluid from ovarian cancer patients. It 
is a bioactive glycerophospholipid generated and released by platelets, 
macrophages, epithelial cells, and some tumor cells. Studies have shown the 
presence of high levels of LPA in the ascitic fluid of patients with ovarian cancer 
and LPA is known to be an “ovarian cancer activating factor”, which exerts 
growth factor-like effects through four specific G protein-coupled receptors 
(LPA1-4). LPA is a potent mediator with a broad range of cellular responses, 
including regulation of cell proliferation, protection from apoptosis, modulation of 
chemotaxis and transcellular migration, which also mediates survival of ovarian 
cancer cells, macrophages, fibroblasts, and neonatal cardiac myocytes. Some 
of these cellular responses indicate that LPA is a mediator of tumor progression.
Innovations and breakthroughs
Since LPA was found in the ascites of ovarian cancer patients, there have been 
many studies on LPA, but most of the studies have focused on ovarian cancer. 
There are some studies of LPA in colon cancer, but this present study has some 
different findings from other studies. Firstly, because the expression level of LPA 
receptor varies in different colon cancer cell lines, and different LPA receptors 
mediate different responses to LPA, so LPA effects on SW480 cells are different 
from other colon cancer cell lines. Secondly, some mechanisms found in this 
study are not completely the same as findings in other studies. They found 
some pathways which mediate the LPA effect on proliferation, migration, and 
adhesion which are different from other studies. 
Applications
In order to completely block the growth, metastasis and progression of CRC, 
the mechanisms for its development need to be clarified. The provided some 
information about the LPA effects on colon cancer cells and some mechanisms 
of action. These results will help to design targeted strategies to block LPA’s 
stimulation effect on colon cancer.
Peer review
LPA is associated with inflammation and has been thought to be one of the 

mediators of inflammation-induced promotion of cancer. LPA is one of the 
possible keys for inflammation-induced carcinogenesis in GI tract. Actually there 
are at least 511 papers on LPA and cell proliferation, among which there are 
nine papers on LPA and colon cancer. In this particular manuscript, the study 
was conducted carefully on many aspects including proliferation, apoptosis, 
cell adhesion, migration etc, of colon cancer cells. Title, abstract, methods and 
results were carefully written.
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