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To Editor

Colorecta cancer (CRC) presents as one of the most
common cancers burden worldwide. It is the third most
commonly diagnosed malignancy and the fourth
leading cause of cancer-related death in the world (1).
In Iran, CRC isthe fourth leading cause of cancer death
(2). Unfortunately, not only incidence of CRC has
increased in both sexes during the last decade, but also
the mortality rate of CRC dlightly increased (3, 4). In
most cases, CRC is produced through two main
molecular pathways. One inhibitory pathway created by
successive mutations in tumor suppressor genes and
oncogenes and the mutation pathway detected by the
defect in the DNA repair mismatch pair genes (5, 6).
Exonuclease 1 (Exal) is the only exonocytic involved in
the human MMR system. Due to the specific role of
Exoal in the MMR system, this gene is a predisposing
factor in CRC (7-9).

There are some different reasons that can cause the data
of sudy to be misclassified, the reasons of
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misclassification can depends on type of data collection
or even sample size (10) to laboratory and clinical testing
Items. In this kind of data, because the sensitivity and
specificity of present test are not 100%, it would be the
potential of misclassification errors. Akbari et al. without
considering of misclassification, found no significant
association between EXO1 K589E (rs1047840) alleles
and genotypes and risk of CRC (11). Here, it was
proposed to use a new method to adjustment the
misclassification, then obtain odds ratio (OR) on the
same data which they used before. In this approach,
robust Bayesian analysis was applied (12). In fact this
method adjust the misclassification by using the
sensitivity and specificity of PCR-RLFPtest, and then
corrects OR. As dated before, the senstivity and
specificity of RFLP-PCR is not 100% and there is no
gold standard for this genetic test, so no certain values
for the sengitivity and specificity of RFLP-PCR test has
been reported and there is no consensus on them. On the
other hand, in order to adjustment misclassified exposure
and correct the OR, for using the Bayesian modeling and
Sengitivity Anaysis, the sengtivity, specificity and
prevalence of rs1047840 SNP (Glu>Lys) in hedthy
subjects must be considered as the prior variables, and
certain values for them are included in the model. But
due to the lack of certain values for the sensitivity and



specificity of test, thisis not possible to run. As a resullt,
it was decided to apply a more flexible approach.

The robust Bayesian approach acts like the Bayesian
approach, with the difference that it is not necessary to
consider a certain vaue for the prior variables and
sufficient to determine the only feasible regions for the
prior variables. Findly, this modd aso provides a
feasible regions for OR, which every point of this
regions can be reported, the most neutral of which isthe
middle of the regions (13).

According to the studies conducted for the sensitivity
and specificity, it was chosen (0.75, 0.80) and (0.80,
0.90) for the senstivity and specificity of PCR-RLFP
test and for the prevalence of Glu> Lys, aso it was

arrived at (0.38, 0.48). & is considered to be the log odds
ratio. To perform robust Bayesian analysis (12), normal
prior distribution with the mean of 0 and the variance of

0.5 was assumed for the E". It was conducted all analyses
by using R software, version 3.3.2 and Matlab software.
With considering the potential misclassification and
using robust Bayesian approach, we arrived at (-0.507,
1.354) for log OR and (0.6, 3.87) for OR. The point 1.63
isthe middle of the region and considered as OR.

Asit is clear from the result, odds ratio are very affected
by the misclassification, this means that the impact of the
exposure variable was different in adjusting and without
adjusting misclassification. The result of the robust
Bayesian approach, according to the chosen range for
prior parameters, we arrived at 1.63 for OR which means
that rs1047840 SNP increased the risk CRC 1.63 times
more, compared to subjects without rs1047840 SNP.
Actuadly, in regard to find potentia predisposing risk
factors of CRC, it was selected aprincipal polymorphism
of Exol gene and researched whether the Exol K589E
polymorphism could have an effect on susceptibility to
CRC in an Iranian population.

In fact Exonucleasel (Exol) is a member of the RAD2
nuclease family that is contributed in mismatch repair
(MMR) system and play important role in cell cycle
arrest mediation, establishment of genomic stability and
modulation of DNA recombination. K589E (rs1047840)
may replace risk of cancer as a potentially functional
polymorphism in Exol gene by influencing the repair
activity of that (14, 15). The Exol K589E (rs1047840)
polymorphism is a non-synonymous SNP which is
located on exonl2 of the Exol gene. The present
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polymorphism causes dramatic amino acid ateration
from a negatively charged glutamate to a positively
charged lysine residue in codon 589, In this way,
possibly affecting the protein functions (11). In addition,
because Glu589Lys located a an exonic splicing
enhancer (ESE) region, it might impact on the
production of Exol mRNA (16).

Surprisingly, in present study we found that variant
genotypes of K589E were associated with risk of CRC
by applying robust Bayesian approach as the same as
numerous studies which have demonstrated severa
SNPs of Exol as genetic risk factors of cancer (14, 16)
for example in Taiwanese and Chinese population it was
obtained that the A allele of this polymorphism has a
significant association and increase the risk of lung
cancer (17, 18). In contrast of present study, based on
our previous findings in 2014, we did not find any
correlation between rs1047840 SNP and risk of CRC by
PCR-RFLP analysis (11) as well as Zienolddiny et al.
that have presented no association between Exol K589E
polymorphism and the risk of non-small cell lung cancer
in Caucasian Norwegian (19). Also another study which
was reported in Chinese population that the A allele of
K589E polymorphism increases cervical cancer risk
(18).

Therefore, it can be imagined that variation of
distribution frequency of Exol K589E genotypes may be
due to carcinogenesis differences pathways among
different types of tissues (11).

The present study indicated that the Exol K589E
polymorphism have significantly critical role in genetic
susceptibility to CRC based on robust Bayesian
approach while there was not obtained significant
association based on our previous findings in 2014 by
PCR-RFLP analysis. Also it could be concluded due to
the differences in the pathways of carcinogenesis among
different types of tissues, differences distribution
frequency of Exol K589E genotypes may be achieved.
Also understanding the biological mechanism of the
present polymorphism may lead to targeted prognosis
and development of novel therapeutic strategies.

Conflict of interests

The authors declare that they have no conflict of
interest.

Gastroenterol Hepatol Bed Bench 2018;11(Suppl. 1):S146-S148



$148 Single-nucleotide polymorphism of Exol gene and risk of colorectal cancer

References

1. Magaji BA, Moy FM, Rodani AC, Law CW. Survival
rates and predictors of survival among colorectal cancer
patients in a Maaysian tertiary hospita. BMC cancer
2017;17:339.

2. Dolatkhah R, Somi MH, Bonyadi MJ, Asvadi Kermani |,
Farassati F, Dastgiri S. Colorectal cancer in iran: molecular
epidemiology and screening strategies. J Cancer Epidemiol
2015;2015:643020 -

3. Pourhoseingholi MA, Fazeli Z, Ashtari S, Bavand-Pour FS.
Mortality trends of gastrointestina cancers in Iranian
population. Gastroenterol Hepatol Bed Bench 2013;6:S52-7.

4. Azizmohammad Looha M, Pourhoseingholi MA,
Nasseringjad M, Naafimehr H, Zali MR. Application of a
non-parametric non-mixture cure rate model for analyzing the
survival of patients with colorectal cancer in Iran. Epidemiol
Health 2018;40:€2018045.

5. Nazemalhosseini Mojarad E, Farahani RK, Haghighi MM,
Aghdaei HA, Kuppen PJ, Zali MR. Clinical implications of
BRAF mutation test in colorectal cancer. Gastroenterol
Hepatol Bed Bench. 2013;6:6-13.

6. Mahmoudi T, Mohebbi SR, Pourhoseingholi MA, Fatemi
SR, Zai MR. Vitamin D receptor gene Apal polymorphismis
associated with susceptibility to colorectal cancer. Dig Dis
Sci 2010;55:2008-13.

7. Haghighi MM, Taleghani MY, Mohebbi SR, Vahedi M,
Fatemi SR, Zali N, et a. Impact of EXO1 polymorphism in
susceptibility to colorecta cancer. Genet Test Mol
Biomarkers 2010;14:649-52.

8. Baghestani AR, Daneshva T, Pourhoseingholi MA,
Asadzadeh H. Survival of Colorectal Cancer in the Presence
of Competing- Risks - Modeling by Weibull Distribution.
Asian Pac J Cancer Prev. 2016;17:1193-6.

9. Pourhoseingholi MA, Faghihzadeh S, Hajizadeh E, Abadi
A, Zali MR. Bayesian estimation of colorectal cancer
mortality in the presence of misclassification in Iran. Asian
Pacific journal of cancer prevention : APJCP 2009;10:691-4.

10. Pourhoseingholi MA, Vahedi M, Rahimzadeh M. Sample
size calculation in medical studies. Gastroenterol Hepatol Bed
Bench 2013;6:14-7.

11. Moghbeli M, Moaven O, Dadkhah E, Farzadnia M,
Roshan NM, Asadzadeh-Aghdaee H, et a. High frequency of
microsatellite instability in sporadic colorectal cancer patients
in Iran. Genet Mol Res. 2011;10:3520-9.

12. Mak TS, Best N, Rushton L. Robust bayesian sensitivity
analysis for case-control studies with uncertain exposure
misclassification probabilities. Int J Biostat 2015;11:135-49.

13. Nasseringjad M, Baghestani AR, Shojaee S,
Pourhoseingholi MA, Najafimehr H, Haghazali M. Diabetes
mellitus and hypertension increase the risk of colorectal
cancer mortality; a robust Bayesian adjustment analyss.
Gastroenterol Hepatol Bed Bench 2017;10:S44-7.

14. Y amamoto H, Hanafusa H, Ouchida M, Yano M, Suzuki
H, Murakami M, et a. Single nucleotide polymorphisms in
the EXO1 gene and risk of colorectal cancer in a Japanese
population. Carcinogenesis 2005;26:411-6.

15. Montazer Haghighi M, Yaghoub Taeghani MY, Irani
Shemirani A, Akbari Z, Vahedi M, Mohebi SR, et .
Association of C>T p757] Polymorphism in EXO1 Gene and
Risk of Sporadic Colorectal Cancer in an Iranian Population.
Avicenna Journal of Clinical Medicine 2011;18:45-9.

16. Rostami Nejad M, Nazemalhosseini Mojarad E, Nochi Z,
Fasihi Harandi M, Cheraghipour K, Mowlavi GR, et d.
Echinococcus granulosus strain differentiation in Iran based
on sequence heterogeneity in the mitochondrial 12S rRNA
gene. JHelminthol. 2008;82:343-47.

17. Hsu NY, Wang HC, Wang CH, Chiu CF, Tseng HC,
Liang SY, et a. Lung cancer susceptibility and genetic
polymorphisms of Exol gene in Taiwan. Anticancer Res
2009;29:725-30.

18. Luo X, Hong XS, Xiong XD, Zeng LQ, Lim CE. A single
nucleotide polymorphism in EXO1 gene is associated with
cervical cancer susceptibility in Chinese patients. Int J
Gynecol Cancer 2012;22:220-5.

19. Zienolddiny S, Campa D, Lind H, Ryberg D, Skaug V,
Stangeland L, et a. Polymorphisms of DNA repair genes and
risk of non-smal cell lung cancer. Carcinogenesis
2005;27:560-7.

Gastroenterol Hepatol Bed Bench 2018;11(Suppl. 1):S146-S148



