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Abstract

AIM To investigate the mechanisms of codon 249
mutation of p53 gene in the formation of hepatocel-
lular carcinoma (HCC).

METHODS Codon 249 mutation accompanied by
loss of heterozygosity (LOH) and its effect on trans-
lation and transcription were studied using SSCP,
IHC and RT-PCR/slot hybridization.

RESULTS Codon 249 mutations were detected in
32.9%, LOH detected in 68.4% among the HCC
patients. Mutations of condon 249 were accompa-
nied by LOH in 90%. The positive rates of p53 pro-
tein and mRNA were 91.3% and 95.7%, in muta-
tional group, both were significantly higher than
those in the non-mutational group (91.3% vs
19.1% and 95.7% vs 40.4%, respectively, both P
<0.01). The translation of p53 gene was strongly
related to its transcription by correlation analysis (7
=0.8208).

CONCLUSIONS LOH might play an important role
in hepatocarcinogenesis of codon249 mutation,
which could increase both transcription and transla-
tion of p53 gene. The increased expression of p53
protein mainly depend on the increased transcription
of p53 gene.
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INTRODUCTION

HCC is one of the most common human tumors in
certain areas of Africaand Asiaincluding southern
China. However, the mechanisms, especially the
molecular mechanisms of hepatocarcinogenesis are
still not well understood. Since condon 249 muta-
tions of p53 gene were observed in 45%-50% of
HCCs from southern Africaand Qidong, China, it
has been believed that mutations of codon 249 plays
an important role in hepatocarcinogenesis*3. But
now mutation causes HCC, is still unclear. Mutant
p53 proteins with much longer half-life are often
overexpressed in HCC. They can inactivate the wild
proteins through dominant negative in vitro*".
Losses of heterozygosity are often observed in
HCC. They are favorable for mutations to
enact!®%, Nevertheless, the effect of codon 249
mutations on transcription or translation of p53
gene and the relationship between these mutations
and LOH are still unclear. Therefore, in this study,
we investigated these questions using surgical speci-
mens of HCC from southern China where the inci-
dence of HCC ismoderateto high.

MATERIALS AND METHODS

Materials

Specimen Seventy surgical specimens of HCC were
collected from the First Affiliated Hospital and
Cancer Hospital, Sun Yat-Sen University of Medical
Sciences. Cancerous and pericancerous tissues were
separated by pathologists.

Reagents Restriction enzyme Hae 111 was purchased
from GIBco BRL. p53 protein monoclonal antibody
(DO-7) and LSAB system were purchased from
DAKO company. Dig detection kit was from B. M.

Company.

Methods

Examination of codon 249 mutation usngRFL Panaly-
sis Exon 7 was amplified using primers 5’ -GGCGA
CAGAG CGAG ATTCCA-3 (sense) and 5' -
GGGTC AGCGG CAAGC AGAGG-3' (anti-
sense). Twenty pl amplified DNA product (286bp)
was digested with 2.5U- restriction enzyme Hae I11.
DNA fragments with and without digestion were
analyzedin 2% agarose gel.

Examination of p53 geneL OH using SSCP analysis
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Exon 3-4 was amplified using primers 5 -AAATT
CATGG GACTGACTTT-3 (sense) and 5'-AATGC
AGGGG GATAC GGCCA GC-3 (anti-sense).
PCR product was precipitated at -20°C for 1 hour
by adding 2.5vol of alcohol and 1/10vol of 4M
sodium acetate. Pellets were resuspended in 10ul
Formamide dye mixture (95% formamide,
20mmol/L EDTA, 0.05% bromphenol blue).
Samples were heated at 95°C for 5 minutes, chilled
on ice and immediately loaded (5ul) on 6% acry-
lamide/TBE- gel. fGels were run at 40W for 4
hours at room temperature. Silver-staining was used
to visualize the bands. LOH of p53 gene was en-
sured by comparing the band pattern from cancerous
tissue and pericanceroustissue of the same patient.

Detection of p53 proteinsusngimmunohistochemigry
p53 proteins in tissues were detected using immuno-
histochemistry (IHC). Semi-quantification was car-
ried out in 5 groups of patients divided according to
the percentage of positive cells (<1%, 1%-5%,
5%-25%, 26%-50% and >50%).

Detection of p53 mRNA using RT-PCR Total cell
RNA was extracted using Chomczynski’ s method.
DNA fragments of 555bp were amplified using RT-
PCR with primers5’-TACTC CCCTG CCCTC AA-
3'(sense) and 5'-GTTGG GCAGT GCTCG CT-3
(anti-sense)*Y. RT-PCR products were transferred
to nitrocellulose membrane. p53 mMRNA was detect-
ed by hybridization with the Dig-probes which were
labeled with PCR, and then visualize the dots with
Dig detection kit. The degree of dot color was clas-
sfiedinto5grades.

RESULTS

Mutation of codon 249

Exon 7 of cancerous and pericancerous tissues from
70 cases of HCC were all amplified satisfactorily.
The number of base pairs of PCR product was as the
same as designed. Mutations of codon 249 were de-
tected in 23 of these cases, with a positive rate of
32.9%. One of them showed partial mutation,
which was confirmed to be an allele mutation
through SSCP analysis. Typical results are shown in
Figurel.

LOH of p53 gene

Exon 4 of p53 gene has a heterogeneous location
(CGCICCC) at condon 72. The number, however,
of band pattern in this study was more than 4. It
might suggest that there were two or more heteroge-
neous locations in DNA fragment amplified from
exon 3 to 4. The increased heterogeneous locations
were favorable to LOH analysis. Heterozygous form
was found in 57 of 70 (81.4%) cases of HCC and
LOH was detected in 39 of the 57 (68.4%) cases
which carried heterozygous alleles. Heterozygous
alleles were found in 20 of 23 cases with mutant

codon 249, 18 of which (90%) were mutant allele
accompanied by LOH. Typical results are shown in
Figure2.

Expression of p53 protein

p53 proteins were detected only in cancerous tissues
of HCC. Positive cells 7% were found in 30 cases,
with a rate of 42.9%. Typical positive stain is
shown in Figure 3. The relationship between the ex-
pression of p53 proteins and codon 249 mutationsis
showninTable 1.

Relationship between expression of p53 protein
and p53 mRNA

The relationship between the expression of p53 pro-
teins and the expression of p53 mRNA among 23
cases carrying codon 249 mutation is shown in Fig-
ure 5. Grade correlation analysis demonstrated that
they were strongly correlated (correlation coeffi-
cient r =0.8208).

Expression of p53 mRNA

The results of p53 mMRNA detection are shown in
Figure 4. p53 mRNA positive rate was 58.6%. The
relationship with codon 249 mutation is shown in
Tablel.

Table 1 The relation between codon 249 mutation and
expression of p53 proteins and p53 MRNA

Mutations of codon 249 Cases p53 proteins p53MRNA

+ 23 21° 224
- 47 9 19

®P<0.01, vs codon 249 mutation negative group, ‘P<0.01, vs
codon 249 mutation negative group.

DISCUSSION

Tumor suppressor p53 gene often shows mutational
hotspot of codon 249 in HCC, i.e,, selective Gto T
mutation usually occursin the third base of codon
249. This unique mutation has been reported to be
involved in the carcinogenesis, differentiation and
metastasis of HCC!*®, How this mutation causes
HCC, however, isunclear. It is believed that some
codon mutations of p53 gene can prolong the half-
life of p53 proteins. Thus, the mutant p53 proteins
often had overexpression in HCC, and inactivated
its antitumor effect in combination with wild p53
proteins“”. However, the effect of mutation on
the transcription and translation of p53 gene is
unclear. This study showed that the p53 mRNA ex-
pression in mutational group was significantly higher
than that of non-mutational group. The expression
of p53 proteins was strongly correlated to the ex-
pression of p53 MRNA. These results suggested that
codon 249 mutation could increase p53 mMRNA
expression, and increased MRNA was an important
factor in the overexpression of mutant p53 proteins.
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Figure1 Examination of codon 249 mutation using RFLP
analysis. Lane 1 and lane 2 were PCR products from cancerous tis-
sues without and with digestion of restriction enzyme Hae III.
Lane 3 and lane 4 were products from pericancerous tissues with
and without digestion of restriction enzyme Hae IIL. Lane 5 was
marker of 100bp ladder from GIBco BRL.

Figure 2 The PCR/SSCP detection of LOH, silver-staining.
Lane 1 and lane 2 were products from patient 1 who was
homozygote. Lane 3 to 8 were products from patients 2 to 4.
They were all heterozygote. Patients 2 and 4 were LOH positive.
Patient 3 has mutation of one allele.

Figure 3  Expression of p53 proteins in HCC tissue using IHC
(X400).

Figure4 p53 mRNA detected using RT2?PCR/slot hybridization.
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Figure5 The relation between the expression of p53 proteins and
that of p53 mRNA.

When one allele mutated, it was difficult to a-
mass enough cells to allow the other allele to
mutatel”. Therefore, it is important to study
whether LOH exists in the other allele. Our results
showed that 90% codon 249 mutations were accom-
panied by LOH of the other allele, suggesting that
L OH of p53 gene was also important in hepatocar-
cinogenesis as mutations. LOH might be favorable
for mutationsto enact.

In conclusion, HCC will be prevented if we
take some measures to avoid recurrent hepatic
damage, and reduce the occurrence of LOH, and
the clinica outcome of HCC will be much better if
the transcription of p53 MRNA can be suppressed by
chemical or genetherapy.
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