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Abstract

AIM To detect the expression of CD44v6 mRNA
and nm23-H1 mRNA in hepatocellular carcinoma
(HCC) by in situ hybridization, and to evaluate
the relationship between their expression and also
relationship between their expressions and
tumor invasion and metastasis.

METHODS CD44v6 cDNA probe was
synthesized with PCR technique and the nm23-H1
cRNA probe by in vitro transcription. The
expression of CD44v6 mRNA and nm23-H1 mRNA
was detected by in situ hybridization.
RESULTS 1In group with high invasion and
metastasis potential, the positive rates of
CD44v6 mRNA and nm23-H1 mRNA were 80% (8/
10) and 40% (4/10),in group with poor invasion
and metastasis potential, they were 21.7% (5/
23) and 91.3% (21/23). There was a positive
correlation between the expression of CD44v6
mRNA and tumor invasion and metastasis
potential in HCC (P < 0.01), and a reverse
correlation between the expression of nm23-H1
mRNA and tumor invasion and metastasis
potential (P < 0.01) and a reverse correlation in
the expression between CD44v6 mRNA and nm23-
H1 mRNA in HCC (P < 0.01).

CONCLUSION Detection of CD44v6 mRNA and
nm23-H1 mRNA may be useful for tumor invasion
and metastasis in HCC.
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INTRODUCTION

CD44 is a cdl surface transmembrane glycoprotein.
As a kind of adhesive molecule, it participates in
cell-cell and cell-matrix adhesion and interactions.
Many studies revealed a correlation between high-
level expression of CD44, especidly CD44v and
tumor invasion, metastasis and prognosis. The exon
6v containing isoforms may be an independent
diagnostic parameter*?. Some other studies,
however, had different results®4. Some researches
showed areverse correlation between the expression
of nm23-H1 mRNA and tumor metastasisi®?. In
order to evaluate the relationship between the
expression of CD44v6 mRNA and nm23-H1 mRNA
and tumor invasive and metastatic potential in HCC
and to evauate the relationship in the expression
between CD44v6 mRNA and nm23-H1 mRNA, we
detected their expression in HCC by in situ
hybridization.

MATERIAL AND METHODS

Tissue samples

Thirty-three cases of surgically resected HCC
specimens were studied, including 24 males and 9
females, aged from 28 - 61 years (average 45.2
years). According to the clinicopathological data,
the specimens were divided into two groups: high
invasion and metastasis potential group (high-risk
group) and poor invasion and metastasis potential
group (low-risk group). The specimens meeting
with the following standards were assigned to the
high-risk group: (1 presence of metastasisin hepatic
portal lymph nodes; @ tumor embolusin the portal
vein; and tumor satellite nodules near the main mass
or tumor capsule deficiency or capsule infiltrated or
even penetrated. Ten of 33 cases of HCC tended to
belong to the high-risk group, 23 to the low-risk

group.

CD44v6 cDNA probe preparation by PCR

CD44-cDNA-containing plasmid PGEX-2T was
obtained from Dr. Ursula Gunthert (Basdl Ingtitute
for Immunology, Switzerland). CD44v6 primers: 5’
TCCAGGCAACTCCTAGTAGT and ¥
CAGCTGTCCCTGTTGTCGAA. The conditions of
PCR were 94°C for 30 seconds, 60°C for 30 second,
72°C for oneminute, repeated for 30 cycles. The
probes were labeled with Bio-11-dUTP (Boehringer
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Mannheim).

nm23-H1 cRNA probe preparation by in vitro
transcription

PGEM-4Z constructed with the nm23-H1 cDNA
insert was linearized with Hind Il and transcribed
invitro from the SP6 polymerase promoter toyield
the antisense RNA probe and from the T7
polymerase promoter to yield the sense RNA probe
(control) with Dig-RNA labeling Kit (Boehringer
Mannheim).

In situ hybridization

Frozen sections were cut at 8 um, washed in
0.1mol/L PBS, glycine/ PBS and Triton X-100/
PBS, and were then treated with 0.1% proteinase
K, and fixed in 4% paraformaldehyde, immersed in
freshly prepared 0.25% acetic anhydride, and in
0.1mol/L triethanolamine and washed with 2 x
SSC. Each dlide was covered with 20 pl - 40 pl
hybridization solution containing CD44v6 cDNA
probe (denatured before hybridization) or nm23-H1
cRNA probe (digested with proteinase K after
hybridization). Hybridization was performed at
50°C -55°C for 12-16hrs in a moisture chamber,
washed with 4 x SSC, 2x SSC and 1 x SSC,
incubated with avidin-AP or anti-Dig-Fab-AP, and
stained with freshly prepared NBT-BCIP.

Control experiment
The sections were pretreated with RNase A
(0.05¢g/L) for 30 minutes at 37°C. The procedures
were the same as above but without probe in
hybridizationsolution.

Statistical analysis
The significance of differenceswastested by x?test.

RESULTS

In situ hybridization results of CD44v6 mRNA
Positive granules for hybridization signa were
mainly distributed in cytoplasm of HCC cells
(Figurel). Eight of 10 cases in high-risk group and
5 of 23 cases in low-risk group were positive. And
difference between the two groups was significant
(P<0.01). There was a positive correlation
between the expressions of CD44v6 mRNA and
tumor invasive and metastatic potential.

In situ hybridization results of nm23-H1 mRNA
Positive granules for hybridization signa were
mainly distributed in cytoplasm of HCC cells
(Figure2), 4 of 10 cases in high-risk group and 21
of 23 cases in low-risk group were postive, the
difference being singificant (P<0.01). There was a
reverse correlation between the expressions of
nmM23-H1 mRNA and tumor invasive and metastatic
potential.

Lt ¥

CD44v6 mRNA positive in cytoplasm of HCC cells.

Figure 1
ISHx200
Figure 2
ISHx200

nm23-H1 mRNA positive in cytoplasm of HCC cells.

Relationship between the expressions of
CD44v6 mRNA and nm23-H1 mRNA

In situ hybridization showed that nm23-H1 mRNA
was present in 20 cases, in which CD44v6 mRNA
expression was al negative, and nm23-H1 mRNA
was negative in 8 cases and positive in 5 cases of 13
cases with CD44v6 positive expression. Therewas a
reverse correlation between the expressions of
CD44v6 mRNA and nm23-H1 mRNA (P<0.01).

DISCUSSION

CD44 is a cdl surface transmembrane glycoprotein.
As a kind of adhesion molecule, it mainly
participates in cell-cell and cell-matrix interactions.
In human CD44 gene is located at chromosome
11p13. Many studies showed that high-level
expression of CD44 especially CD44v was correlated
with tumor invasion and metastasis, the exon 6v
containing isoforms may be an independent
diagnostic parameter*d. Some studies have
demonstrated that CD44 expression was positively
correlated with the metastasis of hepatocellular
carcinoma’®. The following methods were mainly
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adopted: detection of the CD44 proteins by
immunohistochemistry or detection of CD44 mRNA
by RT-PCR. CD44 mRNA was detected by insitu
hybridization only in colorectal carcinomas®.
Because the formation of tumor invasion and
metastasis was a multi-step process regulated by
multi-gene and multi-factors, and the function of
CD44 in tumor invasion and metastasis must be
regulated by other genes. Some studies showed that
the expression of nm23-H1 mRNA was closely
related to tumor metastasis, and was regarded as the
candidate gene of tumor metastasis inhibitory
gene>8, Due to the functiona difference between
CD44 gene and nm23 gene, it is significant to
evauate the relationship between their expressions,
so as to understand and explain the mechanism of
tumor metastasis. We synthesized CD44v6 cDNA
probes by PCR, and detected the expression of
CD44v6 mRNA by in situ hybridization in 33 cases
of HCC. The results showed that CD44v6 mRNA
expression was positively related to tumor invasive
and metastatic potential. We detected the
expression of nm23-H1 mRNA in these specimens,
and found that there was a reverse correlation
between the expression of nm23-H1 mRNA and
CD44v6 mRNA. However, whether such
correlation is of certain significance, which factor is
a decisive one, and whether other exons of CD44
participate in tumor metastasis, still await farther
studies.

As CD44 molecule is highly variable, the
molecular structure of CD44 varies in different
tissues or cells. But the probes used in current
studies were produced with multi-exon continent.
This kind of probes showed different hybridization
abilities with different CD44 molecules in different

tissues or cells. This might affect the accuracy of
hybridization. If the different primers are designed
to produce the cDNA probes formed from one of the
exons in the probe synthesis by PCR, and if SS
cDNA probe is obtained by non-symmetry PCR, the
sensitivity and stability of hybridization can be
improved and non-radiation libeling can be
completed at the same time. Thus, the complicated
techniques and equipment in RNA probe preparation
and in situ hybridization can be avoided. A plenty
of probes can be obtained in a short time with PCR
technique and can meet the needs of large numbers
of detection.

In conclusion, the detection of CD44v6 mRNA
and nm23-H1 mRNA may be useful for diagnosis
and prediction of tumor invasion and metastasis in
HCC.
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