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Motivation

⇒ our aim: analysis platform to look at both
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The LINEX Platform
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The LINEX Platform

freely available at:

exbio.wzw.tum.de/linex
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The LINEX Platform

Köhler and Rose et al.

Rose and Köhler et al. (under review)
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https://www.mdpi.com/2218-1989/11/8/488
https://www.biorxiv.org/content/10.1101/2022.02.04.479101.abstract


Lipid Metabolic Networks
Network Generation

� lipid class metabolism: databases
� matching fatty acids required

� fatty acid metabolism: metabolic rules
� matching lipid classes required

� sum species internally converted
Quantified 
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Lipid Metabolic Networks
Class Reactions
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Lipid Metabolic Networks
Example Network
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Lipid Network Enrichment
Basic Rationale

� compute the substrate - product relations for each lipid reaction
� compute the ratio between two experimental for each lipid reaction
� find an ’optimal’ subnetwork with two optimization objectives

� large change between groups (i.e. maximum ratio)
� small number of reactions

Lipid network Lipid-enzyme network Reaction network

Find most dysregulated
subnetwork

Lipid

Class of Enzymes

Reaction

Substrate-Product changes
between sample groups

Nikolai Köhler | 23rd March | nklkhlr.github.io 7



Lipid Network Enrichment
Proof of Principle

� MBOAT7 Knock-out (Thangapandi et al.)
� two mouse genotypes

� wild-type
� MBOAT7 deletion (hepatocyte-specific)

� 253 lipid species from 15 lipid classes
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https://gut.bmj.com/content/70/5/940.long


Lipid Network Enrichment
Clinical Data

� AdipoAtlas (Lange et al.): quantitative lipidomes of
white adipose tissues
� visceral and subcutaneous
� obese and lean samples

� 674 lipids from 17 lipid classes
Reaction L_FAdelete:

['LPC', 'LPC'] <=> ['PC']
(RHEA:32991;RHEA:42364;RHEA:40959;RHEA:40879;RHEA:409...

PE(18:2_20:4)

LPC(18:2)

LPC(14:0)

LPE(20:4)

PE(40:5)

LPC(P-18:1)

LPC(22:5)

PC(P-38:5)

LPE(18:1)

LPE(18:0)

Reaction L_FAdelete:
['LPC', 'LPC O-'] <=> ['PC O-']

(PLA2G4C)
(RHEA:63656)

LPC(20:4)

PE(14:0_18:1)

PC(14:0_20:4)

Reaction L_FAdelete:
['LPC', 'LPE'] <=> ['PE']

(PLA2G4C, ASPG)
(RHEA:40899;RHEA:44708)
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https://www.cell.com/cell-reports-medicine/pdfExtended/S2666-3791(21)00265-2


LINEX Webtool
Quantitative Lipid Analyses

� summary statistics

� chain length analysis

� substructure analysis
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LINEX Webtool
Quantitative Lipid Analyses

� summary statistics

� chain length analysis

� substructure analysis
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LINEX Webtool
Quantitative Lipid Analyses

� summary statistics

� chain length analysis

� substructure analysis
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LINEX Webtool
Contribute!
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Contact

Personal

github.com/nklkhlr

twitter.com/nklkhlr

nklkhlr.github.io

nikolai.koehler@tum.de

Lab

gitlab.lrz.de/lipitum-projects

twitter.com/lipitum

lipitum.de
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