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Metabolomics & genomics integrated 

•  Computational ecosystem is at the scale 
needed for JGI 

•  Maintain information to accelerate future 
experiments 

•  Metabolite discovery tools 
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Metabolite Atlas 
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Quick and Painless: Manage raw LCMS data 
LCMS files are 
copied here 
daily 

Automated tasks: 
•  Get method 

and sample 
•  Conversion to 

HDF5 
•  Existence is 

registered in 
database Analysis 

Available, but not 
needed currently 



Metabolite Atlas 
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How a feature (peak) becomes a compound with an intensity from your sample 

Each sample ID 
for an LCMS run 
can map to a 
genome in IMG 



Metabolite Atlas 
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Provide compounds that can link genes and reactions 



Metabolite Atlas 
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Sample and method specific atlases let us find expected molecules 

Get data 

Remember 



Metabolite Atlas 
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Layered identification to facilitate untargeted detection of intense ions 



Metabolite Atlas 

•  MSMS 
•  Integration bounds 
•  Expected RT 
•  Each file meets QC and 

ISTD 
•  Compound information 
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Provide a useful output that is sufficient for the most rigorous peer review 

In 2007, Proteomics 
requirements emerged. 
 
In 2017, you will see more 
metabolomics requirements. 



Each metabolite tells its own story 
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Book-keeping is essential for scalable identification 



Dealing with the unknown 
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Compounds you observe: authentic standard is not available 

1. First choice is always third party 
spectral libraries: 
•  Not downloadable 
•  Low quality 
•  Compound not available 
 
2. First principles calculation 
•  Working for EI 
•  ESI still has a way to go 
 
3. Hybrid methods 
•  Dependent on large graphs 
•  Optimization of scoring 

algorithms needed 
 
 



Dealing with the unknown 

•  Complete enumeration 
•  Scoring is higher when branch 

of tree is observed consistently 

Much higher FDR than spectral 
libraries 
 
Enables exploration of 
hypothetical molecular structures 
which are not in databases 
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Compounds you observe: authentic standard is not available 



Dealing with the unknown 
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Without supercomputing this is not possible 

Glycine is easy 

Daptomycin is hard 



Data integration 

•  Consider a study where 
–  Consumption of medium #1 induces sleep 
–  Consumption of control media has no effect 

•  Identify the patterns of metabolite utilization 
–  Find co-varying transcripts 
–  Find genes responsible 
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Exometabolomics of primary metabolite utilization 



Chemical networks 
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•  Relationships of new 
molecules 

•  Data integration 
–  Transcriptomics 
–  Gene predictions 



Chemical networks 
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Chemical networks 
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Chemical networks 
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