PO Box 2345, Beijing 100023, China
www.wjgnet.com

wjg@wijgnet.com

ELSEVIER

World | Gastroenterol 2005;11(36):5651-5654
World Journal of Gastroenterology 1SSN 1007-9327
© 2005 The WJG Press and Elsevier Inc. All rights reserved.

s

® COLORECTAL CANCER.®

Effect of SNC19/ST14 gene overexpression on invasion of colorectal

cancer cells

Ke-Feng Ding, Li-Feng Sun, Wei-Ting Ge, Han-Guang Hu, Su-Zhan Zhang, Shu Zheng

Ke-Feng Ding, Li-Feng Sun, Surgery of Oncology, The Second
Affiliated Hospital, School of Medicine, Zhejinag University,
Hangzhou 310009, Zhejiang Province, China

Wei-Ting Ge, Han-Guang Hu, Su-Zhan Zhang, Shu Zheng,
Cancer Institute, School of Medicine, Zhejinag University, Hangzhou
310009, Zhejiang Province, China

Supported by the National Natural Science Foundation of China,
No. 30200325

Co-first-authors: Ke-Feng Ding and Li-Feng Sun
Co-correspondent: Su-Zhan Zhang

Correspondence to: Professor Shu Zheng, Cancer Institute, School
of Medicine, Zhejinag University, 88 Jiefang Road, Hangzhou
310009, Zhejiang Province, China. zhengshu@zju.edu.cn
Telephone: +86-571-87784501 Fax: +86-571-87214404
Received: 2005-01-07 Accepted: 2005-02-18

Abstract

AIM: To study the effect of SNC19/ST14 gene overexpression
on invasion in vitro of colorectal cancer cells.

METHODS: The adhesion of SNC19/5T14 gene-transfected
cells to ECM was measured by MTT assay. The cell movement
was evaluated by wound healing assay. Cell invasion and
migration were determined by invasion assay in vitro.

RESULTS: SNC19/5T14 gene overexpression could
enhance invasion of colorectal cancer cells in vitro
significantly and influence early cell adherence to ECM,
but could not change cell movement significantly.

CONCLUSION: SNC19/5T14 gene overexpression
increases the local invasion of colorectal cancer cells
in vitro.

© 2005 The WIG Press and Elsevier Inc. All rights reserved.
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INTRODUCTION
SNC19/8T14 is recently found to be a new member of

T

the serine protease family". SNC79 gene has been isolated
from a subtractive cDNA library of colorectal cancer by

Cancer Institute of Zhejiang University, and is uploaded in
the GenBank in 199574, and designated as ST74 (supptession
of tumorigenicity 14) by Gene Nomenclature Committee
in 1998F. From then on, homologous products of
SNC19/8T14 have been found in many types of tissue
cells, cell lines, and milk. SNC19/ST14 protein is designated
as ST14/MT-SP1/matriptase/ TADG-15, EC 3.4.21.
SNC19/8T14 could convert hepatocyte growth factor
(HGF)/scattering factor to its active form, and activate c-
Met tyrosine phosphorylation?. Further, protease-activated
receptor 2 (PAR2) and single-chain urokinase plasminogen
activator (sc-uPA) have been identified as substrates of
SNC19/85T14/MT-SP1/ matriptase/ TADG-15"\.

The uPA and HGF/SF ate closely correlated with ECM
degradation, growth, movement, and metastasis of cancer
cells. The SNC19/ST14 protein could also directly degrade
ECMP. Studies suggest that SNC79/5T74 is highly
exptessed in prostate, breast, and cervical cancer tissue!'"'?.
The results suggest that SNC79/S5T174 and its human
ortholog may play an important role in cell migration, cancer
invasion, and metastasis. To know the detailed information
on how the SNC79/5T14 takes part in tumor invasion and
metastasis, we compared the change of adhesion, movement,
migration, and invasion of the stable ST74-transfected
colorectal cancer cell clones to vector alone-transfected
clones.

MATERIALS AND METHODS

Cell culture

RKO, a colorectal cancer cell line, SNC79/5T14-transfected
(RKO-8T14-1) and vector alone-transfected colorectal cancer
cell clones (RKO-pSecTag) were grown in Dulbecco’s modified
Eagle’s medium (DMEM) supplemented with 10% fetal
calf serum (Gibcol Inc.), penicillin (50 U/mL), streptomycin
(50 g/mL), glucose (4 500 mg/L), L-glutamine (2 mmol/L)
and Zeocin™ (600 mg/mL), then incubated at 37 “C in a
humidified 95% air, 50 mL/L CO,. Culture medium was
changed on alternate days to avoid nutrient depletion.

Cell adhesion assay

Polystyrene 96-well plates (Costat) were coated with 50 pL/well
of 8 lg/mL ECM (Sigma, USA), and left uncovered in a
laminar flow hood overnight to allow evaporation. The
plates were then rinsed with PBS and used for the attachment
assays. Cells were washed thrice with PBS, trypsinized and
seeded into 200 pL cells at a density of 2X10°/ml. on ECM.
After 1, 2, 6, and 12 h of incubation at 37 “C, the wells
were gently rinsed thrice with PBS to remove unattached
cells. The remaining cells in 96-well plates were reacted with
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MTT for 4 h at 37 ‘C, then solved with DMSO. The
absorbance of each well was measured at 570 nm. Results
were expressed as the percentage of total cells assuming that
the adhesion of cells in control was 100%. The percentage
of adhesion was determined using the formula: (A570 nm
after being rinsed with PBS/A570 nm no rinse)xX100%.
The experiments were performed in triplicate.

Wound healing assays

Confluent monoplayers were serum starved for 24 h and
washed with PBS, and wounds were made with a pipette
tip. After cell debris were removed, the cultures were incubated
in DMEM alone or containing fetal calf serum. After 24
and 48 h, healing was evaluated under a phase contrast
microscope and photographed at 200Xmagnification under
a Zeiss microscope (Germany). The movement distance
of the wounded cells was measured by Image] software.

ECM invasion assay

Invasion assays were catried out, following the manufacturer’s
instructions of cell invasion assay kit (Chemicon International
Inc., catalog: ECM550). For the invasion assay, we used a
modified Boyden chamber. The chamber has two compartments
divided by a polycarbonate filter (8 Jm pore size) coated by
a reconstituted basement membrane (ECMatrix™ solution).
RKO, pSecTag vector controls (RKO-pSecTag), ST14-
transfected cell clones (RKO-ST14-1) were grown in DMEM
and harvested in PBS. After centrifugation the cell pellets
were suspended in serum-free DMEM and 1.5x10° cells
were placed into the upper chamber and 500 UL DMEM
containing 10% fetal calf serum was added into the bottom
chamber. Cells were incubated for 48 h at 37 “C in 50 mL/L
CO.. The non-invading cells and the ECMatrix gel were
gently removed from the upper chamber with cotton-tipper
swabs, and the filters were stained in the staining solution
for 20 min and rinsed several times in water and air dried.
Three filters were used for each cell type. The number of
invading cells was counted in 10 random high-powered (HP)
tields per filter under a Zeiss microscope.

Statistical analysis

The data were expressed as meantSD and compared by
ANOVA and Student’s #test. P<0.05 was considered
statistically significant.

RESULTS

SNC19/ST14 transfectants adhesion to ECM in vitro

After 1 and 2 h, the percentage of ST14 transfectant (RIKKO-
ST14-1) adhesion to ECM was about 5.1% and 32.3%,
respectively, and significantly decreased compared to the
wild type (RKO) and vector-transfected control (RKO-
pSecTag) (P<0.05). But after 6 and 12 h, their difference in
cell adhesion to ECM was not significant (P>0.05, Figure 1,
and Table 1).

SNC19/ST14 transfectants did not increase cell movement in
vitro

There was no significant difference in movement distance
between RKO-§T14-1 and vector-transfected cells (RKO-

Table 1 Percentage of cell adhesion to ECM (meanxSD)

Cell type 1h 2h 6h 12h

RKO 12.0£1.8 52.7£6.5 59.74£2.9 98.5+0.6
RKO-pSecTag 7.6x1.8 42.8+1.6 56.5+3.4 93.4£0.6
RKO-ST14-1 51+1.9 32.3+0.8° 55.65.7 88.5+2.0

P<0.05 vs RKO and RKO-pSecTag.
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Figure 1 Percentage of cell adhesion to ECM.

pSecTag) (P>0.05), but the movement distance of RKO-ST14-
1 cells had a tendency to increase (Figure 2 and Table 2).

Table 2 In vitro cell movement assay (cm, meanSD)

Cell 24h 48h P

R-P-media 0.56+0.24 0.44+0.08 0.22
R-S-media 0.7310.56 0.72+0.45 0.15
R-P-serum 0.97£0.07 1.01£0.27 0.37
R-S-serum 1.15+0.46 1.11+0.6 0.70

SNC19/ST14 transfectants increased cell invasion in vitro
The number of invasive cells per HP field of SNC79/5T14
transfected clones (RKO-ST14-1), vector-transfected cells
(RKO-pSecTag) and wild type cells (RKO) were 64.5+7.3,
44.917.0, and 32.6%4.1, respectively. RKO-ST14-1 cells
show a significantly increased the cell invasion as compared
to wild type cells (RKO) and vector-transfected control
(RKO-pSecTag) (Figure 3 and Table 3), suggesting that the
ST14 protein might promote invasion of colorectal cancer
cells.

Table 3 In vitro cell invasion assay (n = 30, mean+SD)

Cell line Cell number/HP P
RKO 32.6+4.1 0.000018
RKO-pSecTag 44.9+7.0 0.00009
RKO-ST14-1 64.5+7.3

DISCUSSION

Tumor progression and metastasis can be considered as a
cascade of events and a continuous selection process, which
includes ECM recognition, matrix degradation, migration,
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Figure 2 Wounding healing assay in wounds of RKO-ST14-1 (A), RKO-pSecTag

Figure 3 Cell invasion assay (200x). RKO-pSecTag (A) and RKO-ST14-1 (B).

hematogenous dissemination and organ selection metastasis!'’l.
It is accepted that malignant cell-ECM interaction must be
considered as the key feature of malignancy. Malignant
cells must recognize and degradate ECM before invasion
and metastasis. Therefore, it is important to study matrix
degrading enzymes for understanding and controlling the
metastasis. The serine protease is a member of these ECM-
degrading enzymes family. SNC19/ST14 protein has been
recently found to be a new member of type II transmembrane
setine protease (TTSPs)M.

In our experiments, the SNC19/ST14 protein could
enhance cell invasion 7z vitro when it was overexpressed in
colorectal cancer cells. The final results of cell adhesion,
degradation, and movement were evaluated by ECM
invasion assay # vitro. In this study, although SNC19/ST14
overexpression could decrease cell adhesion to ECM in a
short time, after 6 h this change was not observed. Besides,
SNC19/85T14 overexpression could not increase cell
movement. Since SNC79/5T14 overexpression could not
induce cell cycle, apoptosis and proliferation, we believe
that SNC19/ST14 enhancing cancer cell invasion results
from increased ECM degradation.

(D), RKO-ST14-1 and RKO-pSecTag after 24 h (B and E) and 48 h (C and F).

There are several reasons to explain why SNC79/5T714
overexpression could increase ECM degradation. Firstly,
SNC19/8T14 protein has extracellular matrix-degrading
activity®™. Secondly, SNC19/ST14 protein can activate
HGF and uPA 7 vitrd®. HGF and uPA have been implicated
in cancer invasion and metastasis due to their cellular
motility, extracellular matrix degradation, and tumor
vasculatization""”. As a protease, uPA is best known to
convert zymogen plasminogen into active plasmin. Plasmin
promotes degradation of diverse ECM substrates such as
fibrin, fibronectin, and laminin%, activates certain matrix
metalloproteases (MMPs) to allow further degradation of
ECM, especially interstitial and type IV collagen. Therefore,
uPA can promote metastasis by degrading ECM and
permitting local invasion. Besides, HGF increases the expression
of uPA and its receptor (uPAR)"", and HGF precursor (pro-
HGF) can be activated by uPA".

In conclusion, SNC19/ST14 can ditectly degrade ECM and
activate uPA and HGF/SF to enhance ECM degradation,
which might be one of the reasons why SNC79/5T14

overexpression enhances local invasion and tumor metastasis.
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