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Why Lipid Networks?

● Usefulness in other omics analysis
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● Caveat: Biochemical Meaningfulness

Aim: biochemically valid lipid species networks

     

Metabolic Networks

Correlation Networks PPI Networks



Nikolai Köhler | nikolai.koehler@tum.de | nklkhlr.github.io

● The ‘Lipid Network Explorer’
● Combined Lipid Metabolic Networks
● ...and Statistical Metrics

LINEX
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https://doi.org/10.3390/metabo11080488

https://exbio.wzw.tum.de/linex/

https://doi.org/10.3390/metabo11080488
https://exbio.wzw.tum.de/linex/
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LINEX Network Generation
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modified from Köhler and Rose et al., Metabolites 2021  
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LINEX Network Generation

Fully rule-based

● Lipid class level
○ Head group modifications
○ Only one-to-one reactions

● Fatty acid level
○ Elongation/Oxidation
○ Desaturation
○ Hydroxylation
○ Restrictions

=> entirely customizable
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https://reactome.org/content/detail/R-HSA-556833

https://reactome.org/content/detail/R-HSA-556833
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LINEX Network Generation
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Köhler and Rose et al., Metabolites 2021  
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Example - NAFLD

● Data from Vvedenskaya and Rose et al. 
(https://doi.org/10.1016/j.bbalip.2011.06.009)

● 316 lipids
● 22 lipid classes
● NAFL subtypes identified
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https://doi.org/10.1016/j.bbalip.2011.06.009
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hNAFL vs. sNAFL
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hNAFL vs. sNAFL

9



Nikolai Köhler | nikolai.koehler@tum.de | nklkhlr.github.io

hNAFL vs. sNAFL
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hNAFL vs. sNAFL
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Network Enrichment

12



Nikolai Köhler | nikolai.koehler@tum.de | nklkhlr.github.io

Web Interface
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Conclusion

● Novel rule-based way to generate lipid 
metabolic networks

● Basis for hypothesis generation and 
data exploration

● Web-tool for easy accessibility
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LINEX Version 2

● Database connections
○ Support for ~100 lipid classes
○ Enzyme IDs
○ Reactions with multiple lipid substrates/products

● Bipartite networks
○ Reaction Networks
○ Enzyme-Lipid Networks

● Network enrichment
=> explainable lipid selection
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