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Abstract

Distinctive patterns of age-dependent hypomethylation in interspersed repetitive sequences
Pornrutsami Jintaridth1, Apiwat Mutirangura2
1Depar’[ment of Tropical Nutrition and Food Science, Faculty of Tropical Medicine, Mahidol University;
2Center for Excellence in Molecular Genetics of Cancer and Human Diseases, Department of Anatomy,
Faculty of Medicine, Chulalongkorn University

Interspersed repetitive sequences (IRSs) are a major contributor to genome size and may
contribute to cellular functions. IRSs are subdivided according to size and functionally related structures
into short interspersed elements (SINEs), long interspersed elements (LINEs), DNA transposons and LTR-
retrotransposons. Many IRSs may produce RNA and regulate genes by a variety of mechanisms. The
majority of DNA methylation occurs in IRSs and is believed to suppress IRS activities. Global
hypomethylation, or the loss of genome-wide methylation, is a common epigenetic event not only in
senescent cells but also in cancer cells. Loss of LINE-1 methylation has been characterized in many
cancers. Here, we evaluated the methylation levels of LINE-1, Alu and human endogenous retrovirus

(HERV-K) in 177 samples obtained from volunteers between 20 and 88 years of age. Age was negatively

associated with methylation levels of Alu (r=-0.452, p<10'3) and HERV-K (r=-0.326, p<10'3) but not LINE-
1 (r=0.145, p=0.055). Loss of methylation of Alu occurred during ages 34-68 yr, and loss of methylation of
HERV-K occurred during ages 40-63 and again during ages 64-83 yr. Interestingly, methylation of Alu and

LINE-1 are directly associated, particularly at ages 49 yr and older (r=0.49, p<10'3). Therefore, only some
types of IRSs lose methylation at certain ages. Moreover, Alu and HERV-K become hypomethylated
differently. Finally, there may be several mechanisms of global methylation. However, not all of these
mechanisms are age-dependent. This finding may lead to a better understanding of not only the biological
causes and consequences of genome-wide hypomethylation but also the role of IRSs in the aging
process.

Key words: global hypomethylation; genome-wide methylation; aging; interspersed repetitive sequences





