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Learning outcomes

- Different layers of genome activity

- Basic pipeline for data generation

- Basic pipeline for the data processing



Simplified illustration of transcriptional regulation

Generated using Biorender



Simplified illustration of transcriptional regulation

Generated using Biorender



Chromatin accessibility

doi.org/10.1038/s41576-018-0089-8



Library preparation for ATAC-seq

doi.org/10.1038/s41576-018-0089-8



Example snapshot of chromatin accessibility



ATAC-seq data analysis pipeline

https://doi.org/10.3929/ethz-b-000537329
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Simplified illustration of transcriptional regulation

Generated using Biorender



Chromatin Immunoprecipitation sequencing

https://medresearch.umich.edu/office-research/about-office-research/biomedical-research-core-facilities/epigenomics-core/histone-modifications



Example snapshot of enrichment



ChIP-seq data analysis pipeline

https://doi.org/10.3929/ethz-b-000537329
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Simplified illustration of transcriptional regulation

Generated using Biorender



Gene expression

http://doi.org/10.1038/s41597-020-00719-4



Differences in gene expression



RNA-seq data analysis pipeline

https://doi.org/10.3929/ethz-b-000537329
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Simplified illustration of transcriptional regulation

Generated using Biorender



DNA cytosine methylation is a biological process by 
which methyl groups are added to the DNA molecule

https://en.wikipedia.org/wiki/DNA_methylation

https://en.wikipedia.org/wiki/DNA_methylation


Role of DNA methylation in transcriptional 
regulation

https://en.wikipedia.org/wiki/DNA_methylation

https://en.wikipedia.org/wiki/DNA_methylation


Gold standard to study DNA methylation patterns 
across the genome: WGBS

https://doi.org/10.1007%2Fs11357-018-0005-3
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Example plot for DNA methylation



DNAme data analysis pipeline

https://doi.org/10.3929/ethz-b-000537329
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Integration of RNA-seq and WGBS

             

          

            

        

          

        
      

        
        

      

            

        
      

        
        

      



Integration of RNA-seq and ATAC-seq



Integration of RNA-seq and ATAC-seq: diffTF

10.1016/j.celrep.2019.10.106 External Link

https://doi.org/10.1016/j.celrep.2019.10.106
https://doi.org/10.1016/j.celrep.2019.10.106


Multi-omics integration overview



Multi-omics integration

We will learn ad-hoc approaches for multi-omics in this course



Quiz: 6-10



Thank you
D A T A  S C I E N T I S T S  F O R  L I F E

sib.swiss
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