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INTRODUCTION

Hepatocellular carcinoma (HCC) isthe most common
cause of death from cancer in China. The mechanisms
of hepatocarcinog enesis are not yet known clearly.
p16lNK4agene, the multiple tumor suppressor gene 1
(MTSL), encodes P16 protein, which actsasan inhibitor
by binding directly to CDK4 and CDK 6 and preventing
its association with acyclin. It was supposed to exert
negative control on cell proliferation. p15INK4b gene,
multipletumor suppressor gene2 (M TS2), isahomologue
of p16INK4aand has asimilar role in control of cell
proliferation. Both of them were mapped to chromosome
9p21 region*?. Althoughdeetionor mutationof p16INK4a
occurred in melanoma, biliary tract cancers, gastric
carcinoma, hepatocarcinoma, and dterationsof p15INK4b
wereshowninprimary lungcancers, acuteleukemia, biliary
tract cancersand bladder tumors, there hasbeen no report
about whether p15INK4b gene alterated in primary
hepatocelular carcinoma®?. Inthe present study, exon 1,
exon 2, exon 3 of p16INK4aand p15INK4b exon 2in 35
HCC, 35 corresponding adjacent noncancerous liver
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cirrhosiswereanayzed for somatic mutation with PCR-
SSCP and one case of aberrant SSCP DNA was cloned
and sequenced.

MATERIALS AND METHODS

Specimens and extraction

Tissue specimens used in the study were paraffin
embedded and stored in Department of Pathology, the
First Affiliated Hospital, West China University of
Medical Sciencesfrom 1991-1993. The 35 samples of
human primary hepatocarcinomaand 35 corresponding
adjacent noncancerousliver cirrhosiswere stained with
HE and examined under microscope. More than 70%
sections used in PCR were hepatocarcinoma sections.
And more than 80% cirrhosis sections were the
noncancerous liver cirrhosis sections. DNA was
extracted from 1-3 sections (10 um) of paraffin
embedded tissue bl ockswith xylene, ethanol and phenol
method, and dissolved in 50 uL of distilled water™. Ten
samples of norma human blood DNA were extracted
with standard method. The ¢ oncentration of DNA was
determined with spectrophotometer.

PCR

The exons of pl6INK4a gene and exon 2 of
p15INK4b gene were amplified using the following
primers(Table 1):

Table 1 Primers for p16INK4a and p15INK4b genes analysis

Gene Primers Fragment Ref

length (bp)

P16INK4aexonl 5'GGGAGCAGCATGGAGCCCG 3'(sense) 204 [6]
5’ AGTCGCCCGCCATCCCCT 3'(antisense)
p16INK4a intronl 5’GGAAATTGGAAACTGGAAGC 3'(sense) 168 [1]

and exon2 5’'GCTGCCCATCATCATGACCT 3'(antisense)

pl6INK4aexon2 5'GGCAGGTCATGATGATGGGC 3'(sense) 362 [1]

and exon3 5TCTGAGCTTTGGAAGCTCT 3’(antisense)

P15INK4b exon2 5’'GGCCGGCATCTCCCATACCTG3'(sense) 345 [9]
5TGTGGGCGGCTGGGAACCTG 3'(antisense )

The PCR reaction was performed asfollows:
200 ng DNA from paraffin embedded tissue or 100
ng DNA from normal human blood cells, 200 pmol/
L each dATP, dGTP, dCTP and dTTP, 20 pmol
primers, 1.5 u of Tag DNA polymerase (Sino-
American Biotechnology Company) with a
buffer provided by the manufacturer, in atota
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reaction volume of 25 pL. Thethermal cycle profile
was1lminat 94°C, Iminat 66°C (pl6 exon 1, 204 bp) or
57°C (pl6 exon 2, 168 bp) or 55°C (p16 exon 2, exon 3,
362 bp) or 68°C (pl5exon 2),2minat 72°C, 40 cycles.
The PCR reaction mixture for p16INK4aexonl (204
bp) exon 2 and exon 3 (362 bp) contained 5% dimethy|
sulfoxide.

SSCP

PCR products were directly subjected to silver-
staining SSCP analysis according to the method of
Peng et allll. Ten uL of PCR products were
denatured in 30 uL of 98% formamide, 10 mmol/L
NaOH, 20 mmol/L EDTA, 0.05% (w/v) bromphenol
blue and 0.05% (w/v) xylene cyanol, at 98°C for 5
min. The sampleswereimmediately |oaded on an 8%
polyacrylamidegel andrunat 1.25v/cmin1 x TBE
in4°C for approximately 14h. Ten pL of PCR products
of p16INK4aexon 2 and exon 3 (362 bp) wasdigested
with Smal. It generated two fragments (114 bp, 248
bp) which were then subjected to SSCP analysis.
After electrophoresis, the gel swerefixed, and stained
withsilver.

PCR cloning and sequencing

The gelswere stained with silver. The staining was
stopped by immersing the gel in 5% acetic acid, 16%
methy! alcohol for 30 min. The gel wasrinsed for 1
h in distilled water (changed each 5 min). The
abnormal migration single strand DNA band of
p15INK4b exon 2 was cut from gel and put into the
same volume of distilled water. The gels were
incubated in 37°C water bath for 4 h, centrifuged at
10 000r/min for 5 min, then the gel was discarded.
The supernatant was extracted with phenol/
chloroform, and chloroform. The DNA from
approximately 90 mg gel was placed in the PCR
mixture for amplification under the same conditions
astheinitial PCR.

Following reamplification by PCR, the PCR
productswereisolated on 1.8% agrosegel. The 345 bp
DNA band was cut from the gel and purified with
Glassmilk Isolation Kit (madein our Lab). The DNA
was blunted and phosphorated with E.coli- Klenow
fragment and T, polynucleotidekinase, ligated to Smal
siteof pUC118. Theligation reaction was transformed
into E.coli- IM109. The recombinants were screened
by minipreparation of plasmid and digesting with
restriction endonuclease. The DNA from theclonewas
screened by PCR-SSCPto identify the clone containing
the shift single strand and was sequenced onaABI 377
DNA sequencer by CyberSyn BJ. Company.

RESULTS

Polymorphism of the p16INK4a gene intron 1 and
exon 2

Mutation of p16INK4a gene was analyzed in 31 of

the 35 patientswith HCC and 8 healthy blood donors.
The PCR amplified 168 bp fragment of p16INK4a
intron 1 and exon 2 containing 15 nucleotideswithin
exon 2 and 153 nucleotidesof its5’ flanking sequence
within intron 1. Three patterns (A, B, B’) of
pl6INK4aintron 1 and exon 2 (168 bp) at SSCP
analysiswere observed in hepatocel lular carcinoma
and corresponding adjacent noncancerouscirrhosis
(Figurel). TheB pattern (48%, 15/31) outnumbered
the B’ pattern (26%, 8/31). A pattern was the least
(13%, 3/31). Two patterns (B, B’) at SSCP analysis
were observed in healthy human blood cells. The B’

pattern (62.5%, 5/8) out numbered the B pattern
(37.3%, 3/8). The PCR amplified 362 bp fragment
covered exon 2, exon 3 and intron 2 sequences. The
PCR products were cleaved into two fragments 114
bp and 248 bp by digestingwith Smal. Neither band
shift nor polymorphism at SSCP analysis was
observed. The PCR amplified 204 bp fragment
containing exon 1 and 19 nucleotides of 5° flanking
upstream sequence and 41 nucleotides of 3' flanking
downstream sequence. No band shift was detected
in all of the samples.

SSCP analysis of p15INK4b exon 2

A 345 bp fragment containing p15INK4 b gene
exon 2 and 60 nucleotides of its 5’ flanking
sequence within intron 1 was amplified by PCR
from all of the hepatocellular carcinomas,
adjacent noncancerous cirrhosisand normal blood
cells. No evidence of allele deletion was detected
(Figure 2). On repeating SSCP analysis, one case
of adjacent noncancerous cirrhosis showed an
abnormal migration single strand (Figure 3). But
no additional shift band was found in either the
corresponding tumor tissue from the same patient
or the other hepatocarcinoma and cirrhosis
tissues. Theidentical migration single strand was
detected in all of the 10 normal human blood cells.
No evidence of polymorphism was found.

Cloning and sequencing of the abnormal single
strand

The abnormal migration single strand DNA of Cs
(adjacent noncancerous cirrhosis) was purified and
clonedinSmal steof pUC118. Therecombinant plasmid,
pP15E,, containing the p15INK4a exon 2 insert, was
selected after minipreparation. The restriction
endonuclease map analysisby Hind-I11, EcoR |, Bgll
reveaed that pP15E, plasmid contained a 345 bp insert
(Figure 4) and the insert was placed in antisense
orientation. PCR-SSCP analysis of the pP15E, showed
anidentical abnormal migration single strand with that
of Cs (Datanot shown). Sequencing analysisof theinsert
of pP15E; indicated that its sequence wasidentical to
that of p15INK4 b exon 2 anditsupstream 60 nucleotides
reported by Kamb (Figure5).
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Figure 1 PCR-SSCP analysis of p16 gene intron 1 and exon 2.
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At the SSCP analysis T, and Cy showed as A pattern; T,; and Cys

showed as B pattern; T, and C,; showed as B’ and B pattern,
respectively; T, and C,, showed as B and B’ pattern, respectively.
T = Human hepatocarcinoma; C = Adjacent non-cancerous liver
cirrhosis; N = Normal human leucocyte
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Figure 2 PCR product analysis of p15 gene exon 2 in human
hepatocarcinoma on agarose gel.

M = pBR322/Hea IlI; N = Normal human leukocyte; T = Human
hepatocarcinoma; C = Adjacent non-cancerous liver cirrhosis
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Figure 3 PCR-SSCP analysis of p15 gene exon 2.
N = Normal human leukocyte; T = Human hepatocarcinoma; C =
Adjacent non-cancerous liver cirrhosis
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Figure 4 Restriction enzyme analysis of recombinant plasmid
which contains aberrant single strand of p15 gene exon 2.

M = pBR322/Hea Ill; 1 = Vector (pUC118) digested with EcoR |
and Hind IlI; 2 = pP15E, digested with EcoR | and Hind 111

Figure 5 The sequence of p15 gene exon 2 in pP15E, recombinant
plasmid.

DISCUSSION
The p16INK4agene has been confirmed to beatumor-
suppressor gene by the analysis of p16 gene knock-
out mice and its abnormalities have been reported
in various kinds of primary cancers and cell lines,
such as malignant melanomas, gliomas,
glioblastomas, and esophageal squamous-cell
carcinomas'?4, But there have been relatively
few studies concerning the alteration of p16INK4a
gene in hepatocellullar carcinoma. Kita et al
reported only three (5%) intragenic mutations of
pl6INK4ain primary HCC*®, Chaubert et al found
four patients carried hemizygous germ-line point
mutations of the p16INK4a gene, suggesting the
existence of familial HCC involving this genel®.
Hui et al found higher proportion of HCCs may fail
to express p16INK4a at the protein level*®l, The
general conclusion isthat alterations of p16INK4a
gene are infrequent in HCC. Our study
showedpolymorphism of p16INK4aintron 1 and
exon 2 at SSCP pattern. The A pattern was only
preasented in HCC patients, not inthe healthy blood
donors. It isworthy to study whether people with
the A pattern has HCC susceptibility. Five patients
showed different SSCP patterns in tumor and
noncancerouscirrhosis, most of which (4/5) ocurred
in large HCC (no statistical significance was
revealed). It suggested that intragenic mutation may
occur during the progression of HCC, and advanced
HCC, but not in the early stages of HCC.
Thereisargument on whether the inactivation of
p1l5INK4b contributes to the carcinogenesis.
Okamato et al observed that non-small-cell lung
cancer showed homozygous deletions of
p15INK4b (23%), somatic mutation (12%) in exon
2, G— A and C— A polymorphism (8%) withinthe
noncoding sequence of 23 nucleotides and 27
nucleotides of 5’ of exon 2, respectively. The
latter was named 15Int1-27A gene patternt”. But
Russin et al detected only the 15Int1-27A
polymorphism (13%), no mutation in non-small-
cell lung cancersi*” . Sill et al reported 15Int1-
27A polymorphism (13%), no somatic mutation
in 80 acute leukemia®. Orlow et al observed
deletions of p15INK4bin primary bladder tumors
(8%). Yoshidareported nosomaticmutation of p15INK4b
gene in biliary tract cancers!®. The general



414 ISSN 1007-9327  CN 14-1018/ R

World ] Gastroentero

June 2000 Volume 6 Number 3

consensusisthat frequency of mutation of p15INK4b
in progression of cancer isvery uncommon. In the
present study no intragenic mutation of p15INK4b
exon 2 was detected. Although one case of adjacent
non-cancerous liver cirrhosis showed abnormal
migration singlestrand, the cloning and sequencing of
the aberrant SSCP DNA showed the sequence is
identical to wild type p15INK4b exon 2 and 60
nucleotides upstream of exon 2. It suggested that
intragenic mutation of p15INK5b exon 2 was an
uncommon event in progression of HCC. Thisresult
is in agreement to the infrequent mutation of
pl6INK4aocccuring in HCC, and also similar to the
studies in AML, bladder cancers and biliary tract
cancers“®9, Whether the high frequency of
p15INK4b somatic mutation in non-small cell lung
cancersis related to the different types of tumor
deservesfurther investigation.
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