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English Abstract

This research is a continuing study of the research team, which is divided into 4
topics, namely, 1 studying the epigenetic of genome that are related to the aging of
cells, 2 finding cancer markers caused by changes in epigenetic conditions in white
blood cells of cancer patients, 3 development of genetically engineered epigenetic
editing technology, and 4 cell molecular biology studies in general.
1 To study the epigenetic of genome that are related to cell aging, the researchers
studied the reduction of Alu methylation in diabetic patients to confirm that the reduction
of Alu methylation may result in deterioration of the body. After that, the research team
increased Alu methylation in cells in vitro with Alu siRNA. The cells that were increased
in Alu methylation had less DNA damage. This study was the first study to prove that
the reduction of DNA methylation causes DNA damage, resulting in cell degeneration
and aging cells. Moreover this study also gives hope to be able to correct the aging of
cells as well. In order to find a mechanism to increase DNA damage in cells with
reduced DNA methylation, the research team proved that replication independent
endogenous DNA double strand breaks (RIND-EDSBs) that the research team reported
in 2008 were indeed an epigenetic condition that protects the stability of genome in
young cells. All these studies open a new door of knowledge and understanding of
aging cells especially the pathogenesis of non-communicable diseases in older people
or NCDs and is a hope for the production of elixirs to correct the deterioration of the
body in the elderly in the future.
2 The research team is one of the research groups that suggested that the molecular
changes of the white blood cells of cancer patients are a common change even though
the tumor size is small. Therefore, the molecular changes of the white blood cells of
cancer patients should be an indicator of cancer that is highly sensitive. In this grant,
the research team reported this hypothesis in colon and head and neck cancers.
3 The research team initiated the technology to edit the epigenetic conditions by
Argonaute proteins. We studied the role of the Argonaute1 protein in the disrupted
expression of genes that contain mononucleotide A repeats, in which these groups of
genes are often expressed at high level in cancer cells. Moreover, we studied the role
of the Argonaute4 protein in the mechanism of DNA methylation with small RNA in
human cells.
Keywords : epigenetics, epigenetic editing, genetic instability, aging, cancer and cancer
screening
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