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Epigenetics data analysis

• Background & Introduction.

• Data analysis pipeline.

• Process of analysis.

• Results of analysis.

• Downstream analysis: expectations.
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Epigenetics data analysis

• Background & Introduction.



Epigenetic modification
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• Generality: whole lifespan

• Wide distribution: from virus to mammals

• Heritability: same genome but different 

offsprings

• Cancer: gene expression and function

• Anti-virus: game between viruses and host



DNA methylation
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• DNA methylation: -CH3

• Mostly happens at cytosine

• Gene expression regulation, gene silencing, X chr 

deactivation, increasing genome stability, 

environment stress response, etc.

• Dysfunction and disease genesis and 

development



Datatype & data source
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• Bisulfite-seq: 5mC

• Whole-genome Bisulfite-seq (WGBS)

• Reduced Representative Bisulfite-seq (RRBS)

• DRRBS, LHC-BS, oxBS, etc
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Epigenetics data analysis

• Background & Introduction.

• Data analysis pipeline.



Data acquisition

8https://www.ncbi.nlm.nih.gov/sra/SRX28746177[accn]

• Data: SRX28746177

• Data type: Bisulfite-Seq

• Species: Arabidopsis thaliana

• Sequencer: Illumina NovaSeq 6000

• Download by sra-tools



Complete analysis pipeline

9
Alexey Ruzov and Martin Gering (eds.), DNA Modiffcations: 

Methods and Protocols, Methods in Molecular Biology, vol. 2198
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Epigenetics data analysis

• Background & Introduction.

• Data analysis pipeline.

• Process of analysis.



Quality control and trimming
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Building reference genome & Bismark index
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Alignment
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Alignment
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Deduplication

15



Extraction of methylation data
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Extraction of methylation data
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Epigenetics data analysis

• Background & Introduction.

• Data analysis pipeline.

• Process of analysis.

• Results of analysis.



Methylation levels of CpG, CHG & CHH
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Methylation levels of CpG, CHG & CHH
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M-bias of different kinds of sites
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Methylation levels in certain chr.
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Epigenetics data analysis

• Background & Introduction.

• Data analysis pipeline.

• Process of analysis.

• Results of analysis.

• Downstream analysis: expectations.



DNA methylation and further research
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• Gene expression regulation

• Embryogenesis and cell differentiation

• Genome structure and stability

• Disease genesis and possible treatment



Thank you for listening!

Questions welcomed!
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