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Abstract

AlIM: Inactivation of p53 gene is one of the most frequent
genetic alterations in carcinogenesis. The mutation status
of p53 gene was analyzed, in order to understand the
effect of p53 mutation on chemical hepatocarcinogenesis
of rats.

METHODS: During hepatocarcinogenesis of rats induced
by 3”-methyl-4- dimethylaminoazobenzene (3”-Me-DAB),
prehepatocarcinoma and hepatocarcinoma foci were
collected by laser capture microdissection (LCM), and
guantitatively analyzed for levels of p53 mRNA by
LightCycler™ real-time RT-PCR and for mutations in p53 gene
exons 5-8 by direct sequencing.

RESULTS: Samples consisting of 44 precancerous foci and
24 cancerous foci were collected by LCM. A guantitative
analysis of p53 mRNA showed that p53 mRNA peaked at an
early stage (week 6) in the prehepatocarcinoma lesion, more
than ten times that of adjacent normal tissue, and gradually
decreased from week 6 to week 24. The expression of p53
mRNA in adjacent normal tissue was significantly lower than
that in prehepatocarcinoma. Similar to prehepatocarcinoma,
p53 MRNA in cancer was markedly higher than that in
adjacent normal tissue at week 12, and was closer to normal
at week 24. Direct p53 gene sequencing showed that 35.3%
(24/68) (9 precancer, 15 cancer) LCM samples exhibited
point mutations, 20.5% of prehepatocarcinoma LCM samples
presented missense mutations at exon 6/7 or/and 8, and
was markedly lower than 62.5% of hepatocarcinoma ones
(P<0.01). Mutation of p53 gene formed the mutant hot spots
at 5 codons. Positive immunostaining for p53 protein could
be seen in prehepatocarcinoma and hepatocarcinoma foci
at 24 weeks.

CONCLUSION: p53 gene mutation is present in initial
chemical hepatocarcinogenesis, and the mutation of p53
gene induced by 3”-Me-DAB is an important factor of
hepatocarcinogenesis.
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INTRODUCTION

Abnormalities of some tumor suppressor genes and oncogenes
play important roles in the development and progression of
hepatoma*?. Gene abnormalitiesin precancerousliver lesions
(adenomatous hyperplasia and atypical adenomatous
hyperplasia) and early hepatocellular carcinoma have been
reported®®!, p53 tumor suppressor protein plays an important
role in preventing malignant development, and p53 function
islost or compromised in most human cancers®®. One of the
principal functions of p53 isto inhibit cell growth, and p53
shows astrong cell cycle arrest and apoptotic activitied®'?. As
aresult, cell proliferation is suppressed and/or programmed
cell death isinduced***2, In cells with DNA injury, p53 can
stop the cell cyclethrough p21 protein and then promote DNA
repair. When DNA is seriously damaged, p53 can induce the
cell to undergo programmed cell death to maintain the stability
of genome and cells. Loss of p53 function activates oncogenes
and inactivates cancer suppressor genes, playing an essential
role in multistage carcinogenesig**4. Some study has shown
that mutation and loss of p53 gene are closely related to the
conversion of adenomato early colorectal cancer, and so are
thosein liver™, When cancer cell differentiation islow and the
tumor becomes large, p53 gene mutation frequently arisesin
hepatocarcinoma, making p53 gene most closaly concerned with
the progress of hepatocarcinoma®®. It is not yet clear which of
these gene alterations is responsible for hepatocarcinogenesis,
especially in a prehepatocarcinoma lesion.

3’ -methyl-4-dimethylaminoazobenzene (3’ -Me-DAB)
could produce prehepato- carcinomatous lesions (altered focus
and neoplastic nodules) in rats. Our study showed that mutation
of p53 gene, in precancerous and cancerous foci of the F344
rat liver induced by 3' -Me-DAB, was successfully detected by
integrating LCM, LightCycler RT-PCR with direct sequencing.

MATERIALS AND METHODS

Animals

Thirty-nine male F344 rats at 10 weeks of age werekept in a
room with a 12h light and dark cycle and maintained at 22 °C.
They were provided with a diet containing 0.06% 3’ -Me-
DAB!™ and tap water ad libitum for 6 weeks, 12 weeks, and
24 weeks, respectively. After the last day of each experimental
period, the animals were anesthetized with ether and
hepatectomized. The cavum thoracis and abdominal cavity
were opened immediately with asterilized scalpel, and part of
the liver was quickly dissected out, placed in a cryomold,
covered with Tissue-Tek O. C. T compound before being
frozen in liquid nitrogen, and preserved at -80 C until use.
The remaining liver was perfused with 30% PBS-buffered
sucrose before being removed and fixed in 10% neutral
formalin, and then embedded in paraffin.



Deng WG et al. p53 mutation in hepatocarcinogenesis

47

LCM of sample

Theliver preserved a -80 ‘C was sequentially diced into twenty
10 mm thick sections, in a cryostat, which were mounted on
clean microscope dides. The sections were stored at -80 C.
Of the 10 successive dide sections, three were stained chemicaly
with H& E and immunohistochemically with glutathione S
transferase placenta (GST-P) and AFP polyclonal antibody
using Elite ABC kit (Funakoshi Co. Ltd., Tokyo, Japan).
Prehepatocarcinomaand hepatocarcinomafoci were diagnosed
by Pathologistsand their positionswere identified on the dides.
Other dlide sections underwent quick H& E staining based on
the LCM manufacturer’ s protocols, and were then cleaned in
xylene for over 1 min. Once air-dried, slides were ready for
LCM. Based on the position of GST-P (+) or AFP (+) foci
from immunostai ned slide sections and the cancer pathology
on the H& E section, a LCM cap was placed over the target
area of the dide section®¥, Target foci in the same position
as GST-P (+) or AFP (+) foci were then microdissected.

Extraction of DNA of LCM samples

After microdissection, the LCM cap was inserted into an
Eppendorf tube containing 50 m of digestion buffer of 0.04%
proteinase K, 10 mM Tris-HCI pH 8.0, 1 mM EDTA, and 1%
Tween-20. The tube was then placed upside down overnight
at 37 °C. Following ethanol precipitation, DNA was extracted
by the phenol/chloroform/isopropanol method and used
directly asatemplate for PCR.

Extraction of total RNA of LCM samples

After laser transfer, the LCM cap was gently placed on the
Eppendorf tube containing 200 ni of reaction mixture. The
tube was inverted back and shaken several timesfor over two
minutes to digest the tissue on the cap. The digestive solution
was removed from the Eppendorf tube and placed into a 1.5 ml
sturdy tube, extraction and purification of total RNA were
conducted according to conventional methods. The pellet of
total RNA was then resuspended in H,O, and stored at -80 C.

Primers for RT-PCR, direct sequencing of p53

Wedesigned upstream PCR primers P1, P2, and P3intheregion
corresponding to introns 4, 5, and 7 (Figure 1 and Table 1).
They were used in combination with downstream primers P4,
P5, and P6 within the region corresponding to introns 5, 7 and
8 of p53 gene (Figure 1 and Table 1), to specifically amplify
exons 5, 6/7, and 8 of the functional p53 gene without p53
pseudo-gene. The primers Pmu and Pmd for RT-PCR were
located on exons 7 and 8 (Figure 1 and Table 1).

Quantitative analysis of mMRNA

RNAs extracted from prehepatocarcinomaand hepatocarcinoma
foci captured by LCM were reverse-transcripted into first strand
cDNA at 42 °C for 50 min and at 99 C for 5 min using Olig-
dT-adaptor-primer of an RNA PCR kit (Takara, Co. Ltd., Japan)
asthe primer. A 1 m aliquot of first-strand cDNA or H,O (asa
negative control) was put into LightCycler capillary, together
with 1 mi of 20 pM primer (Table 1) for target DNA and 18 mi
of mixture of LightCycler-DNA Master SYBR Green |
mixture. V arious concentrations of standard samplecDNA were
also used to construct a standard curve. After instantaneous
centrifugation, capillaries were loaded onto a LightCycler
instrument. Quantitative analysis of mRNA was conducted
under PCR conditions in Table 1. The standard curve was
shown as agtraight line of linear regression with cycle number
versus log-concentration of standard samples. This standard
curve, in turn, was used to estimate the concentration of each
sample. Since the expression of b-actin mMRNA is constant in
all types of cells, it was used to calibrate the original
concentration of MRNA, i.e., the concentration unit of mMRNA
in tissue was defined astheratio of target mMRNA copies versus
b-actin mRNA copies?®!.

Mutation screening of p53 exons 5, 6/7, and 8

DNAs from the same LCM samples were amplified by PCR
under the conditionsin Table 1. PCR products were refined by
aMicrocon-100 kit (Takara, Co. Ltd., Japan). The sense strand

P1 pd  p2 p5 p3 pé

1 2 4l p |5 |q p| 67 |4 > 8 « 9 10 11
> <
Pmu Pmd

Exons, |:| Introns, P Up primers, <4 Down primers

Figure 1 Strategy of primers. To avoid p53 pseudogene co-amplification, the upstream PCR primers P1, P2, and P3 in the region
corresponding to introns 4, 5, and 7 were used in combination with downstream primers P4, P5, and P6 within the region corre-
sponding to introns 5, 7, and 8 of p53 gene. Primers Pmu and Pmd for RT-PCR located in exons 7 and 8, respectively.

Table 1 Primer sequences and PCR conditions used in sequencing DNA of p53 gene and RT-PCR

Exons Primer Primer sequences of p53 Conditions

5 P1 GACCTTTGATTCTTTCTCCTCTCC 94 °C, 3 min (94 °C, 30 sec; 56 'C, 30 sec; 72 C, 30 sec)x30
P4 GGGAGACCCTGGACAACCAG

6/7 P2 GCCTCTGACTTATTCTTGCTC 94 °C, 3 min (94 °C, 30 sec; 56 C, 30 sec; 72 'C, 30 sec)x30
P5 CCCAACCTGGCACACAGCTTC

8 P3 CTGTGCCTCCTCTTGTCCCG 94 °C, 3 min (94 C, 30 sec; 56 C, 30 sec; 72 'C, 30 sec)x30
P6 CCACCTTCTTTGTCCTGCCTG

P53 Pu GTCGGCTCCGACTATACCACTATC 95 C, 2 min (95 C, 0 sec; 56 ‘C, 5 sec; 72 C, 11 sec)x30

mRNA Pd CTCTCTTTGCACTCCCTGGGGG

GST-P Pu ATCGTCCACGCAGCTTTGA 95 °C, 2 min (95 C, 0 sec; 57 C, 5 sec; 72 C, 13 sec)x30

MRNA Pd AGCCTCCTTCTGGTCTTTC

b-actin Pu ACCACCATGTACCCAGGCAT 95 °C, 2 min (95 C, 0 sec; 56 C, 5 sec; 72 C, 10 sec)x30

mRNA Pd CCGGACTCATCGTACTCCTG
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of PCR products was sequenced using a cycler sequencing
ready reaction kit (ABI, Perkin-Elmer Corp., USA) and
analyzed onan ABI Prism™ 310 genetic analyzer (ABI, Perkin-
Elmer Corp., USA).

Immunohistochemical staining

Immunohistochemical staining was conducted using the avidin-
biotin-peroxidase complex technique (Vectastain Elite ABC
Kit, Funakoshi Co. Ltd., Tokyo, Japan)!?. Paraffin-embedded
or frozen rat liver specimenswere sectioned at 5 mm and placed
on a precleaned glass microscope dide. After deparaffination
and blocking of endogenous biotin activity, the sectionswere
incubated with primary antibodies (anti-GST-P IgG diluted at
1:500, anti-AFP IgG diluted at 1:200 (polyclonal antibody)
and anti-p53 monoclonal antibody Abl (Oncogene Science,
Inc., USA) diluted at 1:100) for 90 min at 30 °C, then incubated
with biotinylated anti-rabbit (for polyclonal antibody) or
anti-mouse (for monoclonal antibody) secondary antibody for
30 min at 30 'C. The dides were incubated for 30 min with
avidin-peroxidase conjugates. Finally, the sections were
reacted with 3’ 3-diaminobenzidine tetrahydrochloride and
hydrogen peroxidefor 3 min followed by counter-staining with
hematoxylin. For anegative control, pre-immune seruminstead
of primary antibody was used.

Statistical methods
Student-t test was used to identify the differences of mMRNA
concentration in normal tissue, precancerous and cancerousfoci.

RESULTS

Hepatocarcinogenesis

Prehepatocarcinoma foci could be found in all (13) the livers
of rats treated with 3' -Me-DAB for 12 weeks, which were
intensely stained by GST-P (Figure 2, B). By H& E staining,
the size of prehepatocarcinoma cells was similar to that of
normal hepatocytes, but the cytoplasm of precancer cells

was clearer. Under low power magnification, the edge of
prehepatocarcinoma focus was distinct and bright (Figure 2,
A). Hepatocarcinoma foci were seen in 6 liver sections. By
H& E staining, the sizes of nuclei were different, the cytoplasm
was alittle basophilic and alot of fat vescles were present
in cytoplasm of hepatocarcinoma cells (Figure 2, C).
Immunohistochemically staining for AFP was intensive in
hepatocarcinomafoci. At week 24 (Figure 2, D), al (13) the
livers exhibited hepatocarcinoma foci and some showed
prehepatocarcinoma foci simultaneously. The diameter of
precancerousfoci was 0.5 mm-1.0 mm a week 6, 1.2 mm-1.5mm
at week 12 and >2.5 mm at week 23. Forty-four precancerous
and 24 cancerous samples were obtained for DNA sequencing
analysis and quantitative analysis of p53 mRNA.

Expression of p53 and GST-P mRNA

Thetime course of p53 gene expression showed that the mRNA
levels peaked at week 6 in prehepatocarcinoma foci and at
week 12 in hepatocarcinoma foci, although they declined
significantly by week 24 (P<0.01, Figure 3). The relative
concentration of p53 MRNA in adjacent normal tissueremained
significantly lower than in prehepatocarcinoma and
hepatocarcinoma foci. In hepatocarcinoma foci, the relative
concentration of p53 mRNA was 10 odd times higher than in
adjacent normal tissue at week 6 of the experiment (P=5.6x107°)
and 4 times as high at week 12 (P=4.8x10°). p53 mRNA
concentration was also significantly higher in cancer than
in adjacent normal tissue at week 12 (P=0.028). However, at
week 24, p53 mRNA of both prehepatocarcinoma and
hepatocarcinoma foci was obviously elevated. Relative p53
mRNA concentration was the highest in prehepatocarcinoma
foci and the lowest in adjacent normal tissue among the three
tissues examined (Figure 3).

Moreover, the expression of GST-P mRNA was low in
adjacent normal tissue from week 6 to week 24, and was
significantly higher in prehepatocarcinoma foci than in
adjacent normal tissue and hepatocarcinomafoci (P<0.001),

Figure 2 Hepatocarcinogenesis. A: Prehepatocarcinoma foci were stained by H&E, morphology of prehepatocarcinoma cells was
similar to that of normal hepatocytes, and the edge of prehepatocarcinoma focus was distinct and bright. B: Prehepatocarcinoma
focus was as intensely stained by GST-P as A. C: Hepatocarcinoma foci by H&E staining showed a lot of foam cells. D: Immuno-
histochemical staining for AFP was intense in hepatocarcinoma foci.
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and higher in hepatocarcinoma foci than in adjacent normal
tissue (Figure 4).
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Figure 3 Quantitative analysis of p53 mRNA. After rats were
treated with 3”-Me-DAB for 6, 12 and 24 weeks, the expressions
of p53 mMRNA were markedly higher in prehepatocarcinoma
than in hepatocarcinoma and adjacent normal tissue, P<0.001.
The time course of p53 MRNA showed that MRNA levels peaked
at week 6, and gradually decreased to minimum at week 24.
Normal=adjacent normal tissue, Precar=prehepatocarcinoma,
Car=hepatocarcinoma.
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Figure 4 Quantitative analysis of GST-P mRNA. After rats were
treated with 3”-Me-DAB for 6, 12 and 24 weeks, the expressions
of GST-P mRNA were markedly higher in prehepatocarcinoma
than that in hepatocarcinoma and adjacent normal tissue,
P<0.001, and also higher in hepatocarcinoma than that in
adjacent normal tissue, P<0.001. GST-P mRNA levels were
expressed on a logarithmic scale. Normal=adjacent normal
tissue, Precar=prehepatocarcinoma, Car=hepatocarcinoma.

Direct sequencing analysis of p53 mutation
Direct sequencing analysis of genomic DNA from 24 LCM
samples showed 39 mutations at 18 codons of exons 6/7 and
8in p53 gene (Figure 5, A, C, E). Of these 39 mutations, 10
transition mutations (L A:T—G:C, 9 G:C—A:T) (Figure 5,
A,C) and 29 transversion mutations (9 G:C—~C:G, 9G:C—
T:A,5C.:G—~A:T,2C:G—~G:C,2A:T—C.G, 1 T:A—~AT
and 1 A:T—T:A) (Figure 5, E) were identified. A base
inserting mutation following the first base substitution, G—TA,
in codon 283 of exon 7 resulted in a putative substitution
“end” for glutamic acid in p53 protein. Interestingly, four
LCM samples had triple mutations and eight LCM samples
had double mutations in exons 6/7 or/and 8 simultaneousdly.
One LCM sample with triple mutations and 3 with double
mutations were prehepatocarcinomafoci, and 3 other samples
with triple mutations and 5 with double mutations were
hepatocarcinomafoci.

In brief, 24/68 (35.3%) of LCM samples had mutations of
p53 gene. No mutation in exon 5wasfound by direct sequencing.

Incidence of p53 gene mutation in hepatocarcinogenesis
20.5% precancerous foci samples expressed point mutation or

inserting mutation in exons 6/7 and 8, and the incidence of
mutation was markedly higher than that of cancerous samples
(c%=12.02, P<0.01). At 12 weeks, the incidence of mutation
was significantly higher in hepatocarcinoma samples than in
prehepatocarcinoma samples, P=0.034 by Fisher’ s exact
probabilities (Figure 6). At 24 weeks, the incidence of
mutation was not different between prehepatocarcinoma and
hepatocarcinoma foci samples.

GTATGCTAAGTAT TATGCTGAGTATCT
50 50

3

ATCTGGACAACAG ATCTGGACGACAGG
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Figure 5 Direct sequencing of p53 exons 6/7 and 8. A: GAG to
AAG transition mutation (red box) at codon 202 of exon 6/7
was seen in prehepatocarcinoma foci at 6 weeks. C: Four
hepatocarcinoma foci with GAC to AAC transition mutation (red
box) at codon 206 formed one of the mutation hot spots. E: GGG
to TGG transversion mutation (red box) at codon 300 of exon 8
in hepatocarcinoma foci. B, D and F were normal sequence.
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Figure 6 Mutation ratio of p53 exons 6/7 and 8 in prehepatoca-
rcinoma (precar) and hepatocarcinoma foci (car).

Hot spot of mutation

Among the 34 mutation codons of p53 exons 6/7 and 8, 9
were at codon 233, 5 at codons 278 and 279, respectively, 4 at
codon 206 (Figure 5,C), and 3 mutations were at codon 212.
These mutational codons formed the mutational hot spots of
precancerous and cancerousfoci in this study, and were located
in highly conservative DNA binding domain of p53 protein.
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Figure 7 Mutant p53 protein expressions in prehepatocancer and hepatocancer. A: Normal tissue. B: Nuclei of prehepatocarcinoma
cells immunostained by anti-p53 Abl. C: Nuclei of hepatocellular carcinoma cells stained by anti-p53 Abl. D: Nuclei of
adenohepatoma cells stained by anti-p53 Abl. Enlarged nuclei intensely stained for Abl were seen in cells. Original

maghnification 400x.

Expression of p53 protein in cells

As shown in Figure 7, paraffin-embedded or frozen liver
sections from rats treated with 3' -Me-DAB for 24 weeks
exhibited intensive immunostaining of p53 protein in at
least 30% cells of prehepatocarcinoma (Figure 7B) and
hepatocarcinoma foci (Figure 7, C, D). Staining was
predominantly limited to enlarged nuclei with intensive staining
for the anti-p53 antibody. In contrast, no liver sections from
rats treated with 3' -Me-DAB for 6 or 12 weeks demonstrated
immunostaining for p53 protein (Figure 7, A).

DISCUSSION

Researchers are used to studying human tumors by obtaining
human hepatocarcinoma tissue after hepatectomy, but it is
difficult to obtain pre-hepatocarcinomafoci in cases without
clinical symptoms. We and other investigators were therefore
constrained to using rats as the animal model for ng the
effects of p53 gene mutations on hepatocarcinogenesis®?#, It
has been found that rat p53 gene differs from human p53 gene,
in that it processes pseudogenes in its genome®29, Pitfalls
associated with p53 pseudogene co-amplification from
genomic DNA could be avoided, however, by designing PCR
primers based on the intron sequence!?2,

Carcinogenesis is a complex process characterized by the
cumulative activation of various oncogenesand theinactivation
of suppressor genes. About 30-40% of human hepatocarcinomas
and 20-60% of rat experimental tumorsdemonstrated mutations
of p53 gene?2®, Chemically induced rat liver cancer proceeds
through multiple, distinct initiation-promotion-progression
stages and mutation of the suppressor p53 gene has been found
inrelatively early preneoplastic lesionsin the rat liver.

We used quantification of p53 mRNA expression to detect
genetic dterationsat RNA level inthe present study. Theresults
showed that in precancerous foci of therat liver, p53 mRNA
rose quickly and peaked at week 6 of 3' -Me-DAB treatment.
It then gradually decreased from week 12 and fell to aminimum

at week 24 of the experiment. Similar resultswere also seenin
cancer foci. The time course of mMRNA expression differed
from that of p53 protein accumulation in nuclei. GST-Pisone
of the detoxification enzymes involved in the metabolism of
3 -Me-DAB aswell as other carcinogens and playsaprotective
role during chemical hepatocarcinogenesis. It is considered as
an early marker of preneoplastic lesion. When GST-P played
aprotective role, mRNA transcript increased coincidentally
with positive GST-P immunostaining in prehepatocancerous
foci of therats at al experimental time points tested (data not
shown). GST-P overexpression was not consistent with an
aberration in p53 protein expressiontsY,

In this paper, 20.5% of precancerous foci occurring after
week 6, week 12, and week 24 exhibited missense mutations
of p53 exons6/7 or/and 8, with double or triple codon mutations
found in the same sample by direct sequencing. Of the
hepatocancerous foci, 58.3% and 66.7%had mutations in p53
gene at week 12 and week 24 of 3' -Me-DAB treatment,
respectively. Mutations were distributed widely throughout
exons 6/7and 8, but not in exon 5. p53 mutation rate increased
from week 6 to week 24, suggesting that p53 gene mutation is
closely associated with hepatocarcinoma development and
progression. It is possible that p53 mutation ran through the
initiative, intermediate, and | ate stages of hepatocarcinogenesis,
and was hot an event occurring only at the advanced stage of
liver cancer. Therefore, mutant p53 molecules have been
thought to have some unique properties that are important in
carcinogenesisin rats®.

A tetramer of p53 molecules has been assembled through
carboxyterminal oligomerization domains. This allows the
central domains to interact directly with a consensus DNA
element. As a consequence, aminoterminal transactivation
domains could interact with basal transcription factors,
resulting in increased gene expression!®3*4, Among the 39
mutation codons of p53 exons 6/7 and 8, 9 were at codon 233,
5 at codons 278 and 279, respectively, 4 at codon 206, and 3
mutationswere at codon 212. These mutational codonsformed
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mutational hot spots of precancerous and cancerous foci in
this study, and were located in the highly conservative DNA
binding domain of p53 protein®,

Over 90% of mutations are missensed, causing the
substitution of amino acids. It has been found that mutation
hot spots were dispersed in three exons of p53 gene, and three
hotspots fell within two evolutionarily highly conserved
regions’®®!  suggesting no single spot is responsible for
maintaining p53 tumor suppressor function. In fact, acertain
oncogenic agent could act on only one or more spots of the
p53 gene DNA sequence. The effect of the hotspots is yet
uncertain, because a certain oncogenic agent has made different
mutational hotspots of p53 gene in different specied®-“ and
tl $Je§28.39,40] .

Amino acid residues 278 and 279 of the p53 protein have
been found to belocated in helix H, of loop-sheet-helix fitting
in the major groove of DNA, allowing them to contact edges
of the bases, and to play acentral rolein DNA recognitioniY,
so mutation occurring in this area may cause p53 to lose its
growth regulation.

Positive immunostaining of p53 was only found in sections
of LCM samplestreated with 3' -Me-DAB for 24 weeks, not
in those treated for 6 or 12 weeks, demonstrating that p53
protein accumul ates rel atively late during hepatocarcinogeness.
Positive immunostaining of p53 was consistent with the
increased half-life of mutant p53 protein compared to wild-
type p53i%®4241, Asthe half-life of wild-type p53 protein is
short, it is usually too difficult to detect it in normal tissue
with Western blotting or immunohistochemical staining.
Mutant p53 protein could competitively inhibit the function
of wild p53 protein, promoting hyperplasia of cells and
leading to tumor devel opment!“, A few studieshave reported
that accumulation of p53 protein in nuclei in late chemical
hepatocarcinogenesis was not synchronized with the increased
expression of p53 MRNA[246471 The rise of p53 mMRNA
markedly preceded the rise of the expression quantity of p53
proteinito48l,

We showed that mutation of p53 gene occurred in early
precancerous and cancerous foci of F344 rats treated with
3’ -Me-DAB and mutation increased progressively from week
6 to week 24, but the expression of p53 mRNA decreased
progressively from week 6 to week 24. The detection of p53
gene mutation may benefit the early diagnosis of tumors*?,
and also may aid in understanding the mechanism behind
hepatocarcinogenesis.
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