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E Although this is the first comprehensive study on the association of SNP in xenobiotic metabolizing and DNA 

damage repair genes in Malaysian population, the study'has been limited by the small sample size due to short 

·1 time period and budget. Because of this, large number of samples could not be included. For the same reason, 

the frequency of variant allele observed for certain SNPs were too small or sometimes nii which must have 

resulted in inadequate in statistical power. 

During risk analysis of combination of genotypes, the infrequent presence or rarity of at-risk genotype or 

allele, for some of the '<Ombination SNPs studied resulted in deriving risk association values with high ORs 

values, but with extremely wide range of 95% confidence intervals. Such combinations genotypes were not 

considered as high risk predisposition genotypes despite the high ORs obtained. 

I 
Malaysian population comprises 3 maJor ethnic groups; Malay, Chinese and Indian with a ratio of 

approximately 60:30:10, respectively. Different the ethnic races have different genetic background. The 

difference in genetic background of the study subjects which comprised these 3 ethnic races was not taken 

into account and this was another limitation. A stratified analysis based on.ethnicity with equal number of the 

study subjects in each ethnic group, could have given better results with adequate power. 

The study subjects in this study were recruited from differing collaborating hospitals in Malaysia. From some 

of the hospitals, it was difficult and unable to get many of the epidemiological and clinicopathological details 

of the case subjects. So the interaction of confotinding factors like lifestyle habits (smoking, alcohol 

consumption), dietary habits etc with the SNP included ~n the study could not be examined. 



I 
Even though the incidence of CRC is increasing in Malaysia, there is paucity of information 

on the nature of genetic predisposition factors that contribute to susceptibility to CRC in Malaysian 

patients, as no ~revious studies have been undertaken in Malaysia. Moreover, report on the 

association of SNPs in Xenobiotic metabolizing and DNA repair genes as genetic predisposition 

factors for CRC susceptibility from other population are inconsistent. To the best of knowledge, this 

is first study from Malaysia on this· aspect. From this study, few Xenobiotic metabolizing and DNA 

repair SNPs and combination SNPs associated with CRC susceptibility risk in Malaysian population 

have been identified. 

In future, advances in SNP mapping utilizing high throughout genotyping methods could 

facilitate the analysis of multiple polymorphisms within DNA repair genes and also the analysis of 

multiple gene within DNA repair pathways. This may lead to the advancement of knowledge on 

I genetic predisposing factors related to CRC susceptibility in Malaysian population. This, in turn, may 

help to identify the high risk individuals with CRC susceptibility risk genotype in the population and 

devise appropriate preventive screening strategies for them. Regular, frequent and effective screening 

for CRC is not currently available at the population level. The public perception of genetic 

determinism is that, if the polymorphic at risk, genotype status of an individual is known, the cancer 

predisposition status of that individual can be predicted and appropriate surveillance programs can be 

initiated by allowing more effective prevention strategies. By this, morbidity and mortality of CRC 

can be reduced at the population level. 

Furthemore, the detection of protective nature of few SNPs, is an interesting observation 

which may have a great impact in evaluating the treatment response of ~RC patients carrying the 

specific genotypes. So it would be ideal to associate the genotype pattern with the treatment resp~mse 

and survival of these CRC patients. 



The incidence of sporadic colorectal cancer (CRC) is increasing in Asian countries, including 

\ Malaysia. Although several factors have been implicated in CRC etiology, CRC develops as a result of 

' mteraction between environmental factors and genetic predisposition. Exposure to environmental 

carcinogens through dietary components and cigarette smoke are associated with an increased risk of 

CRC. However, the genetic predisposition factors associated with CRC development remains still 

undetermined. It was hypothesized that genetic variations such as single nucleotide polymorphisms 

(SNPs) in xenobiotic metabolism and DNA damage repair genes could have effects on the sensitivity 

of individuals to environmental genotoxins and may influence CRC susceptibility. In order to clarify 

the role of xenobiotic metabolizing and DNA repair genes in colorectal carcinogenesis, a case-control 

study was designed and undertaken to investigate the genotype frequencies of 10 polymorphisms from 

6 genes encoding enzymes involved in xenobiotic metabolism (GSTTJ, GSTMJ, GSTPJ Ile105Val, 

::YPJA2 G3860A, CYPJA2 T739G,CYPJA2 C729T, NATJ C1095A, NAT2 G191A, NAT2 A803G, 

., /lfAT2 G857A) an~ 4 polymorphisms in genes involved in DNA damage repair (XRCCJ Arg399Gln, 

XRCC3 Thr241Met, XPDIERCC2 Lys751Gln and P53 Arg72Pro) and to determine their influence, 

either singly or as combination genotypes, in CRC susceptibility risk. After getting informed consent, 

peripheral blood of all study subjects were collected, DNA extracted and genotyping carried out using 

PCR- RFLP and multiplex PCR methods. Genotypes were categorized into homozygous major, 

heterozygous variant and homozygous variant. The risks of CRC associated with these polymorphisms 

were estimated by calculating Odds Ratios (ORs) and 95% confidence intervals using unconditional 

logistic regression. For the risk association of xenobiotfc metabolism genes and CRC susceptibility, 

CYP JA2 A3860A, CYP JA2 T739G, GSTP 1 val/val genotypes and GSTTJ null showed significant risk 

association with CRC predisposition. When analyzed in 2 way combinations, remarkably .increased 

risk was observed for carriers of CYPJA2 A3860AIT739T, GSTTJ (-/-)/ GSTMJ(-1-), (GSTTJ (-!-)/ 

GSTPJ Ilellle), (GSTTJ (-/-)/ GSTPJ lieNal) genotype combinations. In triple genotype combination 

analysis, the GSTMJ (-1-)IGSTTJ (-/-)! GSTPJ Ilellle) genotype combination emerged as high risk 

predisposition genotype associated with CRC susceptibility risk. In case of DNA damage repair genes 

and CRC susceptibility risk, homozygous variant P53 Pro72Pro showed significantly higher risk 



association with CRC susceptibility. When analyzed in 2 way combinations, the genotype 

combinations of XRCC3 Thrfrhr+P53 Pro/Pro emerged as high risk combination genotypes associated 

with CRC susceptibility. It is reasonable to suggest that SNPs studied in xenobiotic metabolism genes 

'llight be promoting CRC susceptibility through their capability of increased activation of chemical 

1 carcinogens and/or decreased ability of cells to detoxifY carcinogens. So also, whereas SNPs in DNA 

' .amage repair might be promoting colorectal carcinogenesis by altering the respective DNA r~?pair 

gene expression ' and modulating the DNA repair function and thereby enhancing the CRC 

susceptibility risk. In conclusion, the SNPs in xenobiotic metabolism and DNA damage repair genes, 

showing significant risk association with CRC predisposition, either singly or in combination, may be 

considered as candidate genetic predisposition factors associated with CRC susceptibility risk in 

Malaysian population. 
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