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ABSTRACT

TP53 mutations were observed in about 40-70% of lung cancer tissues.
Mutations of this gene, causing by environmental carcinogens, have been detected at the
early stage of lung cancer. Most of the mutations are found in exons 5 to 8. Distinct
TP53 mutational patterns have been reported to be different among populations. The
ethnic difference, variation of the exogenous carcinogen exposure, or difference in life
style may be responsible for these differences. The present research aims to identify the
environmental risk factors that influence TP53 gene mutation in lung cancer patients
residing in the northern part of Thailand, where lung cancer incidence is higher than in

the other parts of the country. Since there are evidences from previous studies that the
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carriers of TP53 gene germline mutations may be at increased risk for carcinoma of the
lung, the comparison study of exons 5-8 of TP53 germline mutation transmission,
between patients, their families (first-degree relative and sibling) and control group, was
also performed. Genomic DNA was extracted from peripheral blood leucocytes of the
patients, their relatives and the control, as well as the cancerous and normal lung tissues
of each patient. The TP53 gene at exons 5-8 were amplified and sequenced. DNA
sequences were then compared with the reference DNA sequence of the TP53 gene from
GenBank (accession no. X54156).

The result from 55 patients, 57 controls and 8 patients’ parents showed that there
was no TP53 germline mutation in DNA extracting from peripheral blood leucocytes. It
indicated that TP53 germline mutation at exon 5-8 was not exclusively responsible for
cancer predisposition in this group of lung cancer patients. However, 19 somatic
mutations were found in 18 patients (32.7%). Of these, 6 (31.6%), 2 (10.5%), 3 (15.8%)
and 6 (31.6%) mutations were in exon 5, 6, 7 and 8 respectively, while the rest was
observed at spice donor site and spice acceptor site of intron 7 (10.5%). The majority of
mutations were transitional base substitutions G to A. Most of the mutations were found
in the squamous cell carcinoma. No characteristic hotspot codon was observed. The
GCC->ACC at codon 138 of exon 5 (position 13091), GTG>GTA at codon 217 of exon
6 (position 13411), and CTG->CGG at codon 265 of exon 8 (position 14463) observing
in this research project were not reported in the latest updated IARC somatic mutation
database R12 and UMD p53 database 2007_R1c. Thus, it is possible that the mentioned

mutations are novel mutations never be reported in lung cancer. The data suggested that
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TP53 mutations in the studied group were induced by exposure to substances other than
tobacco smoke. Pesticide exposure, habitation in poorly ventilated houses i.e., cement
house, or having kitchen inside the house, were significantly associated with TP53
mutations.

Apart from the mutations found in the exons, there were 9 polymorphisms in the
intron 7. All of these polymorphisms, except those at positions 14181 and 14201, had
different base pair from the reference sequence in all patients and controls, whereas the
base pair at positions 14181 and 14201 varied among each individual. Allele frequencies
at position 14181 and 14201 in the studied population were consistent with the previously
reported Asian populations, and these polymorphisms did not contribute to the
susceptibility of lung cancer.

The features of TP53 mutations in this research were both consistent and different
comparing to other reports. Different ethnicity and environmental mutagen might
influence the occurrence of TP53 mutations which lead to lung cancer development. It is
possible that TP53 mutations are induced by a different exposure other than tobacco
smoke. The TP53 gene mutation spectrum from this study is the valuable data for future

study of lung cancer prevention.
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