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We prospectively investigated lifestyle factors in relation to gastric cancer subtypes defined by
molecular characterization through genetic and epigenetic analyses within a large-scale cohort
study. The study subjects were 12,000 individuals aged 40-59 years, who lived in one of the areas of
JPHC Study, during the baseline questionnaire survey conducted in 1990. In the course of follow-up
until the end of 2012, we identified 564 gastric adenocarcinoma cases. Among them, 547 cases were
diagnosed using biopsy or surgical specimens, and 527 (96%) were diagnosed at two major hospitals
in the area. A total of 375 gastric cancer tissue samples were collected as unstained slides made
from formalin-fixed and paraffin-embedded tissues from the hospitals.

We analyzed genetic alterations of cancer-related genes including somatic mutation of
oncogenes and tumor suppressor genes and mutation signatures and DNA methylation statuses of

marker genes related to CpG island methylator phenotypes using DNA extracted from tissue



samples to define the molecular subtypes of gastric cancer.

We completed somatic mutation analysis of 171 cases (46%). We classified gastric cancers by
the presence of somatic mutations of specific genes, the number of somatic mutations, and the
difference of types of base exchanges. We observed a similar fraction of cases with mutations of
specific genes that were previously reported.

For epigenetic analysis, we considered the 171 cases for which we had completed somatic
mutation analysis. DNA methylation levels of three marker genes were quantified by real-time
methylation-specific polymerase chain reaction. Because of the low quality of DNA, we could
quantify the DNA methylation levels for only 20 to 32% of all the cases (10-15% among 375 cases).

After adjustment for sex and age using a Cox proportional hazard model, we statistically
analyzed the association between Lifestyle Factor 1 and gastric cancer risk by subtypes. We found
no association between Lifestyle Factor 1 and the risk of gastric cancer with somatic mutation of
cancer suppressor genes. However, we found increased point estimate of hazard ratio for gastric
cancer with somatic mutation of oncogenes although the association was not statistically significant.

For genetic analysis, it would be possible to conduct more detailed statistical analyses with a

larger sample size if we could collect additional samples in other cohort areas.
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