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Snf1 is an AMP-activated protein kinase:
highly conserved eukaryotic signalling module
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Snf1 and AMPK

• Inactive under optimal energy supply
• Activated under conditions of energy demand
• Controlling production and consumption of energy
• Snf1 is best known for its role in glucose-derepression
• Active Snf1 promotes (and is required for) utilisation of 

carbon sources other then glucose
• AMPK activation could be a means against conditions like 

metabolic syndrome and diabetes type 2
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Yeast Snf1 system

• Active Snf1 is a negative regulator 
of Mig1: glucose derepression

• Active Snf1 activates Cat8: 
gluconeogenesis

• Active Snf1 may activate the Rgt1 
repressor: downregulation of sugar 
uptake/phosphorylation

• Active Snf1 may contribute to Msn2 
activation: general stress response

• Control of ENA1 and ion 
homeostasis, probably via Nrg1, 2

• Little is known about cytosolic 
targets
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Some open questions

• Does hexokinase signal via Snf1 
and/or via a parallel pathway in the 
nucleus?

• Does signalling occur via upstream 
kinases or phosphatases or both?

• Link between metabolism and Snf1 
activity – sensing?

• Precise role and regulation of 
different Snf1 complexes?

• How does Snf1 interact with other 
glucose-regulated pathways?
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Glucose signalling network
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Generating quantitative data on 
pathway activation - deactivation

Culture control

Metabolic data

Gene expression

Phospho-Snf1
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Assessing cell-to-cell variation

• Using a SUC2-eGFP fusion and flow cytometry – response 
profiles of culture distribution

• Use of Mig1-GFP fusion (nuclear shuttling) and microscopy 
combined with microfluidics – monitoring signalling in real 
time and assessing cell-to-cell variations
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