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OAF is a novel DNA methylation biomarker for colorectal cancer in Taiwan: data

mining from three public databases and validated by methylation-specific PCR
Yu-Ching Chou®”, Fu-Huang Lin%, Cheng-Wen Hsiao?, Chien-An Sun?, Chi-Hua Huang?

1School of Public Health, 2Department of Surgery, Tri-Service General Hospital, National
Defense Medical Center, Taipei, 23Department of Public Health, College of Medicine, Fu-
Jen Catholic University, New Taipei City, Taiwan

*Corresponding author: trishow@mail.ndmctsgh.edu.tw

Background: Colorectal cancer (CRC) has been a serious public health issue nowadays.
Epigenetic alterations underlying the pathogenesis of CRC have been reported. It 1s imperative
to develop new biomarkers to predict the occurrence of CRC. The purpose of this present study
18 to find novel genes having the potential utility of promoter methylation status to detect CRC
risk.

Methods: Integrating three open source databases (Prediction of Clinical Outcomes from

Genomic Profiles [PRECOG], Methylation and gene expression in Human Cancer [MethHC]
6



and University of California Santa Cruz [UCSC] Genome Browser), we selected the most
influential genes as candidates. Subsequently, we recruited 134 CRC patients to verify the
DNA methylation status of these candidate genes. OLIGO 7 primer analysis software was used
to design and analyze PCR primers for adequate conditions. DNA promoter methylation status
was performed using Methylation-Specific PCR (MS-PCR).

Results: We used PRECOG to select 763 genes which expression level in tumor tissues was
disparate from normal ones, and to evaluate the methylation status of promoter in these genes
by MethHC. Moreover, we used UCSC Genome Browser to verify whether the frequency of
the CG rich sequence was higher than other regions. Based on the above steps, we found 69
influential genes. Considering cost and time, we randomly selected 5 genes from these 69
influential genes to do MS-PCR validation. Fortunately, one of the 5 genes named out at first
homolog (OAF) can be detected 1n the biospecimens of CRC patients. The hypermethylation
frequency of OAF promoter in tumor tissues was 47.8% significantly higher than 26.1% in
normal ones (chi-square test, p<0.001).

Conclusion: Targeting of OAFpromoter methylation status may be a biomarker to detect CRC,
and this result suggested that the development of technologies and accumulation of data would
help us collect more complete and precise biomarkers.
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OAF is a novel DNA methylation biomarker for colorectal cancer in Taiwan:
data mining from three public databases and validated by methylation-specific PCR
)

#4

BACKGROUND

Colorectal cancer (CRC) has been a serious public health
issue nowadays. Epigenetic alterations underlying the
pathogenesis of CRC have been reported. It is imperative to
develop new biomarkers to predict the occurrence of CRC.
The purpose of this present study is to find novel genes
having the potential utility of promoter methylation status
to detect CRC risk.

OBJECTIVES

The purpose of this present study is to find novel genes
having the potential utility of promoter methylation status
to detect CRC risk.

METHODS

Integrating three open source databases (Prediction of
Clinical Outcomes from Genomic Profiles [PRECOG],
Methylation and gene expression in Human Cancer
[MethHC] and University of California Santa Cruz [UCSC]
Genome Browser), we selected the most influential genes as
candidates. Subsequently, we recruited 134 CRC patients
to verify the DNA methylation status of these candidate
genes. OLIGO 7 primer analysis software was used to
design and analyze PCR primers for adequate conditions.
DNA promoter methylation status was performed using
Methylation-Specific PCR (MS-PCR).
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69 influential genes

Fig. 1 study procedure
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!School of Public Health, National Defense Medical Center, Taipei , Taiwan
2Department of Surgery, Tri-Service General Hospital, National Defense Medical Center, Taipei , Taiwan
*Department of Public Health, College of Medicine, Fu-Jen Catholic University, New Taipei City. Taiwan

RESULTS

We used PRECOG to select 763 genes which expression level in
tumor tissues was disparate from normal ones, and to evaluate the
methylation status of promoter in these genes by MethHC.
Moreover, we used UCSC Genome Browser to verify whether the
frequency of the CG rich sequence was higher than other regions.
Based on the above steps, we found 69 influential genes.
Considering cost and time, we randomly selected 5 genes from
these 69 influential genes to do MS-PCR validation. Fortunately,
one of the 5 genes named out at first homolog (OAF) can be
detected in the biospecimens of CRC patients. The
hypermethylation frequency of OAF promoter in tumor tissues
was 47.8% significantly higher than 26.1% in normal ones (chi-
square test, p<0.001).

Fig. 2 Methylation status of normal tissue and mmor tissue

CONCLUSION

Targeting of OAF promoter methylation status may be a
biomarker to detect CRC, and this result suggested that the
development of technologies and accumulation of data
would help us collect more complete and precise
biomarkers.
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