i f¢ HEREDITAS (Beijing) 2013 6 |, 35(6): 685—694
ISSN 0253-9772 www.chinagene.cn

™
3

DOI: 10.3724/SP.J.1005.2013.00685

HE AL DNA B RAL I o Hi i Ak B Je FE
A% 73 A

TR, X, frEa, #XF

310058

© % F DNA ¥ 3 A0 M7 v (mC)FF ik ) 1 2 B 41 JLAR P A0 1 3 W 3 7 7% —BS-Seq, RTEH AKX, ©
REFH -—RGEENF LS DNA THIR 2 435 BUR, AT DA IE 4 LB R 481 [/ A 4 = 8] 7£ DNA 7
EUATFAEA LW EZR, BEATREEARE, GFEXE. AT EL/FFF 7@, % DNA FEAR
F A B A £SO RT M, mIRIEAE DNA B (O F R RE AR XA IREETEEL T F AL
WENEEFED T, XEXFOANBT DNA PEM L AHEFLENEARS R, BLLEL K SE)F 0 F 0
i v o (C) 8 4 ok D i P VR (T), 5 PR (G i JiR PP (A), T K332 /7 31 o o L P W (C) 8 # 9 J JR  wE (T). XX
FHRTA2AFL DNA FRAMAMNEEAR, B ()TREFFIRR T oS P&, Q4aXEA LW
WL AL 4 A 0 S (3)DNA B AL BRI A A% B B 0 R 45 (4)DNA-E 8 T B {1 & L8 DNA F 364k (5)F [ %
B 25 4 oA o B o R R DNA R AT B AR AF R AR M RN EEA, FRAmRAEERET
BAW TR, FA#H—FKEARKRRE Y B foig 7 7 kR L.

#H— I F; DNA F 2 BS-Seq; M ALHE; RABMKLT

Genome-scale sequence data processing and epigenetic analysis of
DNA methylation
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Abstract: A new approach recently developed for detecting cytosine DNA methylation (mC) and analyzing the ge-
nome-scale DNA methylation profiling, is called BS-Seq which is based on bisulfite conversion of genomic DNA combined
with next-generation sequencing. The method can not only provide an insight into the difference of genome-scale DNA
methylation among different organisms, but also reveal the conservation of DNA methylation in all contexts and nucleotide

preference for different genomic regions, including genes, exons, and repetitive DNA sequences. It will be helpful to under-
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stand the epigenetic impacts of cytosine DNA methylation on the regulation of gene expression and maintaining silence of

repetitive sequences, such as transposable elements. In this paper, we introduce the preprocessing steps of DNA methylation

data, by which cytosine (C) and guanine (G) in the reference sequence are transferred to thymine (T) and adenine (A), and

cytosine in reads is transferred to thymine, respectively. We also comprehensively review the main content of the DNA me-

thylation analysis on the genomic scale: (1) the cytosine methylation under the context of different sequences; (2) the dis-

tribution of genomic methylcytosine; (3) DNA methylation context and the preference for the nucleotides; (4) DNA- protein

interaction sites of DNA methylation; (5) degree of methylation of cytosine in the different structural elements of genes.

DNA methylation analysis technique provides a powerful tool for the epigenome study in human and other species, and

genes and environment interaction, and founds the theoretical basis for further development of disease diagnostics and

therapeutics in human.

Keywords: next-generation sequencing (NGS); DNA methylation; BS-Seq; data processing; epigenetics
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