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INTRODUCTION

PRL-3, one of the PRL family tyrosine phosphatase was reported to be
associated with human colorectal cancer metastasis. Gene expression profiling using
sérial analysis of gene expression (SAGE) revealed that among 144 up-regulated
genes detected in metastatic liver samples of colorectél carcinomas, PRL-3 is the
only gene consistently overexpressed in all 18 of the cancer metastasis examined
with lower levels in non-metastatic tumors and normal colorectal epithelium. In this
study, we examined the expression of PRL-3 mRNA in gastric carcinoma cell lines
and investigated the levels of PRL-3 protein in primary gastric carcinoma tissues as
well as corresponding non-neoplastic mucosa and matched regional lymph node

metastases.
METHODS

Expression of PRL-3 mRNA in 8 human gastric carcinoma cell lines
(HSC-42, HSC-44PE, HSC-45, HSC-57, HSC—58, HSC-59, HSC-60 and SH101-P4)
was examined by RT-PCR analysis using OneStep RT-PCR assay kit (Qiagen,
Germany). The expression of PRL-3 was also detected in 94 human gastric
carcinomas and 54 matched lymph node metastases by immunohistochemistry using
the primary »polyclonal rabbit antibody, anti-PRL-3 (1:100 dilution, Zymed
Laboratories Inc., San Francisco, CAj and analyzed - the relationship with
clinicopathological parameters. To confirm a speciﬁcit& of anti-PRL-3 antibody,
Western® blotting and Immunofluorescence microscopy were carried out for
SH101-P4 and HSC-60 cell lines. Immunoreactivity of anti-PRL-3 antibody was
graded as follows: negative, almost no positive cells; low, 5-50% ‘of tumor cells
showed weak to moderate immunoreactivity; high, over 50% of tumor cells showed

strong immunoreactivity.

RESULTS

PRL-3 mRNA was clearly detected in 7 (87.5%) of 8 gastric cancer cell
lines with highest expression level in SH101-P4 ceils and lowest expression level in
HSC-60 cells. In tumor samples, PRL-3 expression was detected in 68% of primary
gastric carcinoma (with nodal metastasis, 81.5%; without nodal metastasis, 50%, p =
0.004). PRL-3 expression was weak to negative in non-neoplastic gastric mucosa. In
the tumor cells, PRL-3 immunoreactivity was mainly located in the cytoplasm and
more intense in the cell membranes. bExpression of PRL-3 was closely associated
with stage of tumor (p = 0.045), lymphatic vessel invasion (p = 0.002) and extent
of lymph node metastasis (p = 0.002). Moreover, the incidence of PRL-3 expression
in lymph node metastasis was significantly higher than those in primary gastric
cancers (p < 0.001). High PRL-3 expression was also detected in other metastatic

sites, such as liver and peritoneum.
DISCUSSION

The PRL phosphatases (PRL-1, -2 and-3) are three closely related
intracellular enzymes that possess the PTP active site and are believed to play key
roles in cellular transformation. Recently, overexpression of PRL-3, resulting from
gene amplification at chromosome 8q24.3 was reported to be associated with tumor
metastasis of human colorectal cancer. This striking report prompted us to examine
the expression of PRL-S‘ in primary gastric carcinomas and lymph node metastasis.
In this study, 7 (87.5%) of 8 gastric cancer cell lines expressed distinct PRL-3
mRNA constitutively suggest that PRL-3 may responsible for the invasive activity of
many gastric carcinomas. Immunohistochemical examination revealed that PRL-3

expression was closely associated with stage of tumor, invasion of lymphatic vessels
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and extent of lymph node metastasis. High expression of PRL-3 in lymph node
metastasis and advanced gastric cancer support the evidence for the role of this gene
in metastasis. Distribution pattern of PRL-3 in the cell membrane supports the
previous report that localization of PRL-3 in the cytoplasmic membrane when its
prenylated enhanced several membrane processes including protrusions, ruffles and
some vacuolar-like membrane extensions, which reported to play a role in invasion
and cell movement. Stable transfection of PRL-3 in non-metastatic CHO cells has

been also reported to induce the acquisition of metastasis-associated properties.

Upregulated PRL-3 in cancer provides an excellent target for developing
novel therapeutics, especially for intractable tumors due to cancer metastasis.
Although thé specific protein substrate for PRL-3 has not been identified yet,
blocking or reducing the functions of PRL-3 in metastasis could be dome by
inhibition of prenylation and/or inactivating the catalityc function of PRL-3

phosphatase active site.
CONCLUSION

These results strongly suggest that PRL-3 expression may play a significant

role in invasion and metastasis of gastric carcinoma. PRL-3 might be a novel .

molecular marker and therapeutics for aggressive gastric cancer.
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