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Summary
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Cytoscape apps that we used during the workshop…more apps in the app store
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stringApp
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WORKFLOW 
SUMMARY
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ROADMAP
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Mirs, pathways and targets
mirs

targets

Interaction networks

Mirs in pathway

Enrichment analysis

miEAA: microRNA enrichment 
analysis and annotation
http://www.ccb.uni-saarland.de/mieaa_tool/

http://www.lirmed.com/tam2/
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Post analysis:
Good for drug target 
and transcription 
factors

http://www.lirmed.com/tam2/
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https://journals.plos.org/plosone/article/figure?id=10.1371/jo
urnal.pone.0196231.g007

B)  pathway: a set of metabolites known to be involved in metabolic 
pathways

A)  list of metabolites from your experiment 

Metabolomics Data Analysis
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https://sciex.com/applications/life-science-
research/metabolomics/metabolomics-pathway-analysis

List of metabolites: Fishers’ exact test
If it is possible to rank all the metabolites: GSEA

Metabolomics Data Analysis
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Overall protocol for pathway-based GWAS / 
WGS analysis

Ref: https://pubmed.ncbi.nlm.nih.gov/30387919/

GWAS -- > MAGENTA
(Meta-Analysis Geneset Enrichment of variaNT
Associations)
https://software.broadinstitute.org/mpg/magenta/

https://software.broadinstitute.org/mpg/magenta/


14Module bioinformatics.ca

ATACseq / CHIPseq

• GREAT (Standford) is a recommended tool (from chromosomal position 
to gene + enrichment analysis)

• All tools compatible with EnrichmentMap

Tips:
Do
1) Proximal analysis (+-2kb around TSS of 

genes
And
2) Distal analysis (+-50kb around genes, filter
genomic regions using tools like Segway or 
BEHST)
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Bed File

GREAT

Poly-enrich

LOLA

MEME
HOMER

See OPTIONAL MODULE 7 for MEME and GREAT

Included in module 7: iRegulon

ATACseq / CHIPseq
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2 class design

• GSEA
• Enrichment Map

Transcriptomics: bulk RNA-seq
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scRNA-seq
Fastqs

Matrix of cell counts

UMAP

Treated ( 2samples) Control (2 controls)

Normalization
Dimension reduction (PCA)
Integration (batch effect reduction)

Differential expression (FindMarkers)
Gene lists for each cluster
g:Profiler

Pseudobulk
Differential expression (edgeR/DEseq2)
Ranked list treated vs control
GSEA

• Functional interaction network
• Possibility to add TF regulators,
Drugs, Mirs
• GeneMANIA, ReactomeFIViz, stringApp, 

iRegulon

Cytoscape/EM

module6
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Script to create a gmt file from the GO ontology: 
https://www.dropbox.com/s/wm3kq4lsdlfwcoq/creategmt.R?dl=0

Non model organisms

1. Find a pathway database/ gmt file which is the closest to your organism
2. Convert your gene identifier to the gene identifiers used in the gmt file that you found using g:Convert
and g:Orth
3. Both GSEA and g:Profiler accept custom gmt file.
4. GeneMANIA offers several organisms and the option to build your interaction networks.
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Module 6 (Review of the tools)

Module 7 (optional)

PART I: scRNA labs:
• Classic (gene lists with FindMarkers and GSEA from pseudobulk)
• scNetViz

Wednesday, options:
• Work with your own data
• Integrated Assignment
• Q and A with instructors
• Automation ( R coding for advanced users)

• Chipseq and ATAC data: MEME and GREAT, EnrichmentMap
• iregulon: TF network 
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Workshop Sponsors:


