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Highly accurate epigenetic risk diagnosis for gastric cancer and

multiomics risk diagnosis for esophageal cancer
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+ Multicenter prospective cohort study to identify high-risk group for

primary gastric cancer using DNA methylation levels in
normal-appearing gastric tissues in healthy people after
Helicobacter pylori eradication (Research management and DNA

methylation analysis)

+ Multiomics risk diagnosis for esophageal cancer
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1) Multicenter prospective cohort study to identify high-risk group for primary gastric cancer using
DNA methylation levels in normal-appearing gastric tissues in healthy people after Helicobacter
pylori eradication

Periodic surveillance is recommended for explosively increasing healthy people after
Helicobacter pylori (HP) eradication, and is becoming a burden for both individuals and health
insurance systems. Therefore, in order to promote efficient secondary prevention of gastric cancer,
establishment of risk stratification for HP-eradicated healthy people is highly needed. We have
shown the deep involvement of aberrant DNA methylation in gastric carcinogenesis and a close
correlation between the degree of aberrant DNA methylation in gastric mucosae and cancer risk.
We conducted a multicenter prospective cohort study to predict the risk of metachronous gastric
cancer in endoscopically treated gastric cancer patients, resulting in the achievement of the first
POC of epigenetic cancer risk diagnosis.

In this study, aiming clinical application of epigenetic cancer risk diagnosis, we initiated a
multicenter cohort study to predict the risk of primary gastric cancer in healthy individuals after
HPeradication. A nation-wide research organization consisting of 66 institutions in Japan was
established, and an online registration system has been launched since 2015. From June, 2015 to
March, 2017, 1,141 healthy volunteers have been registered. Also, for clinical application, we

developed novel epigenetic markers with intellectual property.

2) Multiomics risk diagnosis for esophageal cancer
In esophageal cancer, similar to gastric cancer, improvement of endoscopic treatment has
increased importance of early detection. However, DNA methylation marker did not have a

sufficient power for risk diagnosis. Therefore, to provide a better risk diagnosis, we need to



evaluate both genetic and epigenetic burdens, namely point mutations and aberrant DNA
methylation, in human normal esophageal mucosae.

In this study, we developed a novel technology to quantify rare base substitution mutations at
the 106in DNA samples. Using normal-appearing esophageal mucosae collected from individuals
without exposure to risk factors (low risk), those with exposure (intermediate risk), and esophageal
squamous cell cancer patients (high risk), their mutation frequencies were analyzed using the new
technology. We found that mutation burden clearly increased according to the risk levels in
esophageal mucosae (AUC = 0.79). To assess impacts of mutation and methylation burdens upon
traditional risk factors, a multivariate logistic regression analysis was conducted and showed that
mutation burden is the strongest risk factor for esophageal squamous cell cancer. Combination of
mutation and methylation burdens significantly improved the prediction of cancer risk in
comparison with methylation burden solely, suggesting the usefulness of multiomics risk

diagnosis.
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