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Infer metabolic changes from RNA 
expression



Integrative model



Questions

a) Which metabolic functions are strongly 
affected by HGF?

b) What are the key regulation points?
c) What is the metabolic basis for increased 

lipid production?
Data: RNA profiles by time/treatment
Approach: ModeScore
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• Probability field

• Normal distribution



Representative flux modes

HepatoNet1

Reference flux modes
Plethora of metabolic 
functions

FASIMU

HepatoNet1 … , Gille et al., 2010, Mol Syst Biol
FASIMU … Hoppe et al., 2011, BMC Bioinf



a) Function 
change prediction
• matches relative 

RNA profile with 
reference mode

• predicts amplitude 
of regulation

• gives confidence 
score


 

Ranking list (by 
amplitude)

Data from Ilkavets, Dooley



b) Regulation points

• Contribution of individual reactions
• Expression difference of individual genes
Prediction of regulation points

Glyconeogenesis from Glycerol



Glyconeogenesis 
from Glycerol

Expression change:
up / unchanged / down

Score:
high / medium / low



c) Lipid metabolism

• Increased lipid formation (confirmed)
• Focused analysis of lipid-related functions
• Alternative flux scenarios
• Wet lab analysis: Gebhardt, Schiller, 

Shevchenko



Summary/Outlook

• ModeScore: Quantitative assessment of 
metabolic regulation by RNA profiles

• Allows comparative analysis of HGF effect
• In silico predictions
• Focus on lipid metabolism: testing flux 

scenarios with RNA profiles
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