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[BIOTECHNOLOGY] NCU Methylation Study Proposed A New Challenge to Traditional Genetic Determinism

The international study on twins in which the Assistant Professor Sun-Chong Wang at the Institute of Systems
Biology and Bioinformatics, National Central University, takes part, finds that, beside of DNA sequence, the
distributional variation of DNA methylation, i.e., the chemical modification of DNA, is also a factor for interpersonal
differences, especially between monozygotic (MZ) twins. Particularly the methylation is an epigenetic factor , i.e., a
factor about how genes might interact with their surroundings to produce a (or some) phenotype(s); this finding
corrects traditional genetic determinism. The result of the study is presented, on the daybreak 19th-Jan. (Taiwan
time), in Nature Genetics.

The study conducted a DNA methylation analysis in white blood cells (WBC), buccal epithelial cells and gut
biopsies of 114 monozygotic (MZ) twins as well as WBC and buccal epithelial cells of 80 dizygotic (DZ) twins using
12K CpG island microarrays. An intraclass correlation (ICC)-based comparison of matched MZ and DZ twins
showed significantly higher epigenetic difference in buccal cells of DZ co-twins, which implies that, beside of the
DNA sequence, the DNA methylation obtains heredity potentials as well. Furthermore, DNA sequence is
unchangeable, while methylation is changeable through behavioral and habitual efforts. Thus the study raised a
challenge to the traditional belief that genes have determined everything.
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