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Abstract
AIM: To evaluate the role of p 53 in the development and 
progression of colorectal cancer and gastric carcinoma by analyzing 
the loss of heterozygosity (LOH) at 17p13��1 and 17p13��3��

METHODS: LOH at the p53 gene locus and 17p13��3 were examined 
in 22 cases of gastric carcinoma and 14 cases of colorectal cancer by 
Southern blot analysis��

RESULTS: Of the 22 gastrocarcinoma cases, 12 (54%) were 
heterozygous and LOH was detected in 6 (50%) of the 12 
informative cases�� In the 14 colorectal cancer cases, 10 (71%) 
were heterozygous, and LOH was detected in 6 (60%) of the 10 
informative cases��

CONCLUSION:  LOH at the p53 gene locus is a frequent event in 
multiple step carcinogenesis progression�� The high frequency of LOH 
at 17p13��3 suggests that there may be another tumor suppresser 
gene in that chromosome region��
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INTRODUCTION
Recent molecular biology studies have revealed that carcinogenesis 
is a multiple-step process involving many factors. The activation 
of some oncogenes and inactivation of some tumor suppresser 
genes play key roles in this process[1]. p53 is a widely related tumor 
suppresser gene, but its function has not been clearly defined[2,3]. 
In this research, LOH of the p53 gene in two common cancers, 
gastric cancer and colorectal cancer, was examined by Southern blot 
hybridization and RFLP analysis.

MATERIALS AND METHODS
Samples
Twenty-two cases of gastric cancer and 14 cases of colorectal cancer 
were acquired from the affiliated hospital of Nanjing Railway Medical 
College. Tumor tissues and their corresponding normal tissues were 
obtained during surgery. The classification of tumor and normal 
tissues was performed by the Department of Pathology of Nanjing 
Railway Medical College.

Probes
php53B is a p53 cDNA probe located at 17p13.1. pYNZ22 is a VNTR 
(variable number of tandem repeats) probe located at 17p13.3. 
Both probes were obtained from ATCC (American Type Culture 
Collection).

Southern blot
Genomic DNA was isolated from tumor and normal tissues 
according to standard methods[4]. It was then completely 
digested with specific restriction endonucleases, electrophoresed 
on agarose gels, denatured, and transferred to nylon filters. The 
filters were prehybridized for 8-12 h, hybridized for 24-36 h in 
50% formamide at 42˚C, washed and autoradiographed for 1-4 
d at -70˚C. Probes were radiolabeled using the random primer 
method.

LOH analysis
The hybridization results of each tumor tissue were compared to 
that of its normal tissue. If the normal tissue had two heterozygosity 
bands and its corresponding tumor tissue had only one 
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homozygosity band, the patient was classified as having p53 LOH.

RESULTS
php53B and pYNZ22 RFLP fragments
Using the Scal restriction enzyme, we identified 8.5 kb and 10.7 
kb allelic fragments with the php53B probe. After use of the MsqI 

restriction enzyme, we identified a group of alleles 0.5 kb to 1.3 kb 
with the pYNZ22 probe. While using TaqI, we identified allele fragments 
ranging from 2 kb to 3 kb with the pYNZ22 probe (Figures 1 and 2).

LOH of 17p13 in gastric and colorectal cancer
We identified heterozygosity in all of the normal tissues from the 
12 gastric cancer cases and ten colorectal cancer cases. They all 
showed hybridization bands of different lengths. We determined that 
six gastric cancer cases and six colorectal cancer cases exhibited 
LOH. The rate of detection was 50% and 60%, respectively. These 
details are shown in Tables 1 and 2.

DISCUSSION
In his “two hit” theory, Knudson showed that the loss of function 
of tumor suppressor genes generally involves at least two genetic 
mutation events[5]. These mutations can be detected by Southern 
blot hybridization and analysis of the LOH occurrence rate. The 
closely linked polymorphic gene probes located nearby or inside the 
possible tumor suppressor gene are used to examine the tumor 
tissue and its normal adjacent tissue. Detection of LOH suggests 
that there is a tumor suppressor gene located in the region covered 
by the gene probe, and two mutation events may have occurred in 
the tumor suppressor gene.

In this study, we detected LOH in two gastric cancer cases and 
one colorectal cancer case using the php53B probe. As php53B 
is a p53 cDNA probe, our data suggest that two mutation events 
occurred in the p53 gene of some gastric cancer and colorectal 
cancer patients, and that the normal function of the wild type p53 
gene was lost. We also detected LOH in five gastric and colorectal 
cancer cases using the pYNZ22 probe, which is located at 17p13.3 
and is tightly linked with p53. These results further suggest that the 
inactivation of p53 at 17p13.1 is involved in gastric and colorectal 
carcinogenesis.

To date, p53 is the only tumor suppresser gene that has been 
assigned to chromosome 17p13. There are conflicting reports on 
whether the LOH detected by the pYNZ22 probe only reflects p53 
inactivation. Studies in breast cancer have shown that LOH detected 
by pYNZ22 primarily represents p53 inactivation[6]. However, Coles 
et al[7,8]suggested that there may be certain regulatory genes located 
between YNZ22 and p53 that control p53 gene expression. Damage 
to this gene, together with p53 inactivation supposedly contribute 
to breast cancer carcinogenesis. In our research, only one case 
of gastric cancer showed LOH in both p53 and the YNZ22 region, 
while the other cases did not demonstrate LOH in both p53 and the 
YNZ22 locus. Therefore, further studies are necessary, including 
collecting more cases and using more restriction endonucleases, 
to determine whether LOH detected within pYNZ22 in gastric and 
colorectal cancers represents p53 inactivation or whether there is an 
additional regulatory gene near the YNZ22 locus that is mutated in 
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Locus Restriction enzyme Number of sample Heterozygosity and 
rate (%)

LOH and rate (%)

p53   Sca Ⅰ 22    3 (14)*  2 (66)*
YNZ22  Taq Ⅰ   8   4 (50) 2 (50)

Msp Ⅰ 14    6 (43)*  3 (50)*
17p13 22 12 (54) 6 (50)

Table 1  Loss of heterozygosity (LOH) detected by the php53B and 
pYNZ22 probes in gastric cancer

*One sample showed heterozygosity and LOH detected with both probes.

The number in bracket shows the rate of heterozygosity or LOH.

Table 2  Loss of heterozygosity (LOH) detected by the php53B and 
pYNZ22 probes in colorectal cancer

Locus Restriction enzyme Number of sample Heterozygosity and 
rate (%)

LOH and rate (%)

p53   Sca Ⅰ   7   2 (20) 1 (50)
YNZ22 Msp Ⅰ 14   8 (57) 5 (62)
17p13 14 10 (71) 6 (60)

Figure 2  Loss of heterozygosity (LOH) at 17p13 in colorectal cancer. N: Normal DNA; T: Tumor 
DNA. (A) LOH at p53. Genomic DNA was digested with ScaI. LOH was detected in Sample 2. (B) 
LOH at YNZ22. Genomic DNA was digested with MspI. LOH was detected in Samples 2 and 4.

Figure 1  Loss of heterozygosity (LOH) at 17p13 in gastric carcinoma. N: Normal DNA; T: 
Tumor DNA. (A) LOH at the p53 locus. Genomic DNA was digested with ScaI. Sample 4 showed 
heterozygosity, and Sample 6 showed LOH. (B) LOH at YNZ22. Genomic DNA was digested with 
TaqI. Samples 3 and 7 showed heterozygosity. Samples 1 and 5 showed LOH. (C) LOH at YNZ22. 
Genomic DNA was digested with MsqI, LOH was detected in Samples 2 and 4.
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gastric and colorectal cancers.
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