
FLAME: using Flies in a Mine to 
understand deep underground 

metabolism. 
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Thomas Merritt and John Hick 
@tjsmerritt 
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Genotype 

Phenotype 

Path from Genetic Variation to 
Biological Complexity? 
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Oxidative stress defense 

Rzezniczak	et	al.	(2012)		G3:	Genes,	Genomes,	Gene/cs	
Lessel	et	al.	(2017)		G3:	Genes,	Genomes,	Gene/cs	



Whole fly Homogenization 
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Whole-fly homogenates  
 

Quick, Dirty – and accurate 



Broad-Based Metabolomics 
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Liquid	chromatography	/	mass	
spectrometry	based	metabolomics	
	

LC	separates	complex	biological	sample	
into	individual	metabolites	
	

Mass	spec	idenDfies	metabolites	based	on	
extremely	accurate	molecular	weight	
	

No,	its	not	that	easy	

Known	Metabolites	in	Fly	

Prepared	Standards

45	known	metabolites	as	
standards	and	in	fly	
homogenate	
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Flies and Pressure 

Flies respond to atmospheric pressure 

AusDn	et	al.	(2014)		Evol	Ecol		

Boom chicka wah wah 
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Mining and Metabolism 

Working deep underground is a physical stress. 
 

How does working deep underground change 
metabolism? 



Use the fly model system to explore the metabolic effects 
of working deep underground 
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Won a Nobel 
Prize 

Allowed others to 
win 4 Nobel Prizes 



12 groups of 10 flies: 
 

 6 control, 6 experimental 
 

15% of metabolism changes: 
 237 of 1514 metabolites 

 

23 metabolites are only found 
in control or treatment 
 

We can identify 6 
 

Underground Metabolism 
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Metabolism changes with time 
deep underground 
 
Mining is stressful 
 
How do we minimize this? 

Cue the CBC 

3:30am wakeup We have a full machine shop 



Metabolomics 
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SNOLAB 

Lab - Pressure 



Biochemistry and 
Gene Expression 
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SNOLAB 

Quantifying a suite of genes 
and metabolites 

Heath MacMillan 
Carleton University 



Longevity 
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SNOLAB These are vials of flies 

Does working deep underground affect lifespan? 



Cognition 

14 

SNOLAB 

Bumping Uglies 

Do we make poor decisions underground? 

Tinder, but for flies 

Daycare 



Exercise Metabolomics 
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The Flygometer 2.0 

The Wheels on the Bus 

2 hours exercise modifies 
metabolome 



Long-Term Research 
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Diet studies 

SNOLAB 

Genetic engineering 

Ultimate goal: reduce the stress 
 

To do this we need to understand the 
stress 



We have a responsibility to explain what we 
do and why its important 

Cue the CBC 

Art MacDonald 
signed Fly Vial 

Thomas Merritt 
•  @tjsmerritt 
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