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Abstract

AIM: To investigate the occurrence of cellular src (c-src)
activating mutation at codon 531 in colorectal cancer
patients from Chinese mainland.

METHODS: Polymerase chain reaction-restriction
fragment length polymorphism (PCR-RFLP) assay followed
by sequencing and single-strand conformation polymor-
phism analysis were carried out to screen 110 samples of
primary colorectal cancer and 20 colorectal liver metastases.

RESULTS: Only one sample showed PCR-RFLP-positive
results and carried somatic codon 531 mutations. No
additional mutation of c-srcexon 12 was found.

CONCLUSION: c-src codon 531 mutation in colorectal
cancer is not the cause of c-src activation.

© 2005 The WIG Press and Elsevier Inc. All rights reserved.
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INTRODUCTION

Liver metastasis is one of the main causes of death of
colorectal cancer patients. Although it is well known that
tumor metastasis is a multi-factorial and multi-step process,
the exact mechanisms underlying metastasis of colorectal
cancer are still largely unclear. Elevated expression and
activity of the s7¢ family tyrosine kinase are often associated

with progtession and metastasis of human colorectal cancer!!.
As for the mechanism of s activation, Itby ez a/?, reported
an activating ¢-s7¢ mutation, C-T mutation in codon 531
(located at exon 12), in 12% of advanced human colon
cancers?. But the following likewise screens of this kind of
mutations in four groups all had negative results?*l. It is
still quite uncertain whether codon 531 activating mutation
is a cause of ¢-s7¢ activation in advanced colorectal cancers.

In this study, we investigated 110 primary colorectal
cancers and 20 colorectal liver metastasis patients from
China mainland for this ¢-s7 specific mutation.

MATERIALS AND METHODS

Tissue specimens

Primary colorectal tumors and corresponding normal tissues
and blood samples were obtained from a total of 110 Chinese
patients (median age of 52 years, ranging from 36 to
72 years) with primary colorectal cancer during surgery at
Changhai Hospital and Changzheng Hospital (both in
Shanghai, China) from May 2003 to December 2003. The
tumors were classified as Duke stage A in 21, B in 26, C in
38 and D in 25. Twenty liver metastases with colorectal origin
were from Shanghai Fastern Hepatobiliary Surgery Hospital.
Tissue samples were stored at -80 C until DNA extraction.

PCR amplification and RFLP analysis

Genomic DNA was extracted as previously described!™.
DNAs from all 130 samples served as templates for PCR
(Perkin-Elmer) with primers set to amplify exon 12 of ¢-sr.
The sequences of primers were as follows: forward, 5’-
ACAGGGATGGTGAACCGCGA-3’ and reverse, 5°-
ATCCAAGCCGAGAAGCCGGT-3".

After DNA extraction (QIAquick PCR purification kit,
Qiagen), PCR products were digested with 5 Units of
restriction enzyme S¢a I overnight. Plasmid DNAs bearing
s7¢ 531 mutation created by using overlap extension PCR¥
were used as positive controls. The possible digestion-positive
samples were cloned into T-vector (pGEM®-T vector,
Promega) and sequenced automatically (Perkin Elmer-
Roche, Banchburg, NJ).

SSCP analysis

PCR products of genomic DNA wete screened for mutations
by single-strand conformational polymorphism (SSCP)
analysis exactly as previously described®.

RESULTS
PCR with primers devised here generated a 266-bp fragment,
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Figure 1 PCR amplification of src exon 12 from genomic DNA of colorectal
cancer. Lanes 1-8: samples; lane M: marker.

which was confirmed to be exon 12 of ¢-sr¢ by direct
sequencing (Figure 1). Only one sample (Figure 2) was
positive by RFLP analysis among the 110 samples of
colorectal cancer and 20 liver metastases in this study. This
No. 73 sample could only be partially digested by 5U Sea 1
even after overnight digestion, implying that the corresponding
DNA template was a mixture of mutated and wild type clones.

This positive PCR product was cloned into T vector,
and 20 transformants were selected for sequencing. The
result confirmed the presence of 531 C-T mutation and
the ratio of mutated clones #s wild type clones was 8:12
(Figure 3). To further know whether it was a somatic or
germ line mutation, we analyzed its paired normal samples
and blood likewise, but could not find any mutation (Figure 2).

Additionally, SSCP was carried out to screen possible
other mutations of ¢-s7¢ in exon 12. No aberrant band was
found except for No. 73 sample and positive control (Figure 4).

DISCUSSION

Cellular sre (¢-57) is a human homolog of the Rous sarcoma
viral oncogene, v-sre. ¢-sr¢ has been implicated in the
development and progression of numerous human cancers,
including colotrectal cancet. ¢-s7¢ was shown to be
dramatically activated in colorectal cancet!""'?. Irby et a/f,
reported s point mutation at codon 531 truncated ¢-srv C-
terminal to the negatively regulatory kinase phosphotylation
site at Tyr 530 and thereby activated ¢-s7¢. This was the first
report of activating ¢-s7v mutation related to the progression
of colorectal cancer. However, no such mutations in
Japanese and North European as well as from Italian patients
with colorectal cancer wete foundP .

In this research, 110 primary colorectal cancers (38 in

Figure 2 Positive result of No. 73 sample in RFLP analysis. Lane 1: No. 73
para-cancer tissue; lane 2: No. 73 cancer tissue; lane 3: positive control; lane
M: DNA marker.
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Figure 3 Sequencing of two clones (one wild and the other Amber-mutated)
from RFLP-positive PCR products of No. 73 colorectal cancer.

Duke’s stage C and 25 in Duke’s stage D) and 20 liver
metastases were screened by RFLP analysis. Only one
sample showed positive results (Figure 2) and was confirmed
by direct sequencing, while its adjacent normal intestinal
mucosa and blood kept intact. Our results indicated that
activating mutation of ¢-s7c might be only a rare case, which
could not explain the ¢-s7¢ activation always found in
colorectal cancer.

¢-sre can be activated through various mechanisms, the
core of which is to relieve the intramolecular autoinhibition
created by binding of its SH2 domain to pY527 in the
carboxyl terminus!™. pY527 is phosphorylated by the protein
tyrosine kinase, Csk. Recently, Cam ez a/', found that Csk
protein and its kinase activity were reduced in colorectal
carcinoma and correlated with ¢-src kinase activity.
Furthermore, Csk over-expression in mouse NL-17 cells
(highly metastatic clone of mouse colon adenocarcinoma)
resulted in significant suppression of metastasis, but did
not affect its tumorigenicity, demonstrating its role in
metastatic inhibition. Mote recently, Rengifo-Cam ef af',
found that overexpression of wild-type Csk increased cell-
cell contacts, mediated by E-cadherin, could decrease the
number of focal contacts and cell adhesion/migration and
in vitro invasiveness. It is, therefore, worthwhile to detect
the activity of Csk in colorectal cancer. However, Be’nistant
et al'”), reported the existence of autoantibodies to Csk and
elevated Csk in colorectal adenocarcinoma. Furthermore, it
was found that src was deregulated in all of the tumors
tested, suggesting that Csk could not phosphorylate src in
transformed cells or that src was activated despite its phosph-

Figure 4 SSCP analysis of src exon 12 fragment amplified from colorectal
cancer. Lane 1: positive control; lane 2: No. 73; lane 3: negative control; lanes
4-6: three negative samples.
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orylation by Csk.

Apart from down-regulation of csk, transcriptional
activation might be another mechanism of ¢-s7¢ activation
in advanced colorectal cancet!™. Our study demonstrates
that activating point mutation in codon 531 may not be the
main mechanism of ¢-s7¢ activation in colorectal cancer.
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