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Co-expression Networks: Construction and interpretation

Club Moderator(s): Elton Vasconcelos and Eilidh Ward



Topics to be addressed on the 2025-26 season - Survey Result
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Basic statistics withinR

Unix Command line and Using our UoL HPC

Dealing with Proteomicsdata

Co-expression networks: construction and intempretation (Cytoscape)

Building computational pipelines (BASH, SnakeMake, Nextflow)

Accessing & downloading data from online databases (eg. ensembl, ENA, SRA, GEO, etc)
Regularexpression and pattem search on Biological Big Data

Handling TCGA expression data for ad-hoc meta-analysis

Dealing with scRNA-seqginR

Dealing with NGS data: Differential Splicing

Dealing with NGS data: Differential Expression

Dealing with NGS data: Mapping Reads (alignment)

Dealing with NGS data: QC and trimming

Building containers with apptaineratour UoL HPC

Dealing with ONT direct RNA-Seq analysis for both DE and epitranscriptomics assessment
Metagenomics data analysis with metaWRAP

Data submission to public repositories (SRA, GEO, PRIDE)

Dealing with Ribosome Profiling data

Dealing with 16S microbiome analysis
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Why building co-expression networks?

181 lincRNAs (SmLINC)
2359 SMPs
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Hypotheses generation on genes’ functionality

Vasconcelos et al., 2017 (Sci. Rep.)



" Gene enrichment analysis on 2359 SMPs from the co-expression network

35 genes
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= TFS - Topological Filtering Strategy

1st step: = Network view considering betweenness centrality metric:
— expression correlation among 5 life cycle
stages (r>0.5 or r<-0.5) A Wi |
2nd step: . s S ’
— correlated gene pairs are either neighbors . i~ .‘ o gl R 5
or prone to form TFO-TTS structure (predicted e ok : ey gz
by triplexator algorithm) " i "m0 .
i - .' - o

89 lincRNAs out of the 181 robust ones e .
237 SMPs
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Vasconcelos et al., 2017 (Sci. Rep.)



Some useful terminologies

Degree

Betweenness centrality
Closeness centrality
Clustering coefficient

Topological coefficient



Important tools

= WGCNA
https://web.archive.org/web/20230323144343/horvath.genetics.ucla.edu/html/CoexpressionNetw

ork/Rpackages/\WWGCNA/

https://bioinformaticsworkbook.org/tutorials/wgcna.html#gsc.tab=0

= igraph
https://r.igraph.org/

= Cytoscape
https://cytoscape.org/

https://manual.cytoscape.org/en/stable/Network Analyzer.html



https://web.archive.org/web/20230323144343/horvath.genetics.ucla.edu/html/CoexpressionNetwork/Rpackages/WGCNA/
https://web.archive.org/web/20230323144343/horvath.genetics.ucla.edu/html/CoexpressionNetwork/Rpackages/WGCNA/
https://bioinformaticsworkbook.org/tutorials/wgcna.html#gsc.tab=0
https://r.igraph.org/
https://manual.cytoscape.org/en/stable/Network_Analyzer.html
https://manual.cytoscape.org/en/stable/Network_Analyzer.html

Bring your issues on!
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