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The	
  world	
  of	
  proteomics	
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Proteins	
  carry	
  out	
  most	
  cellular	
  	
  
ac7vity,	
  including	
  control	
  (regula7on)	
  of	
  	
  
transcrip7on,	
  transla7on,	
  and	
  replica7on	
  of	
  	
  
DNA.	
  	
  



Alzheimer’s	
  Disease	
  

-­‐  Most	
  common	
  late-­‐onset	
  Alzheimer’s	
  gene	
  :	
  APOE	
  (e2,e3,	
  and	
  e4)	
  

-­‐  Plaque	
  accumula7on	
  but	
  do	
  not	
  develop	
  Alzheimer’s	
  

-­‐  Repressor	
  element-­‐1	
  silencing	
  transcrip7on	
  factor	
  	
  



Tyers & Mann Nature 422, 2003 



A	
  liNle	
  	
  

background	
  	
  
on	
  	
  

mass	
  spectrometry-­‐proteomics	
  



Shen C et al. Bioinformatics 2008;24:202-208  



LC-MS/MS clinical  
proteomic 

challenges 
	
  
Biology	
  

– Complexity	
  of	
  the	
  proteome	
  
– Dynamic	
  range	
  of	
  plasma	
  proteins	
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LC-MS/MS clinical  
proteomic 

challenges 
	
  
Computa7onal	
  

	
  -­‐	
  lack	
  of	
  a	
  framework	
  capable	
  of	
  
performing	
  large-­‐scale	
  proteomic	
  analysis	
  



The	
  workflow	
  











proteomics.globusgenomics.org	
  



An	
  example	
  :	
  mul7ple	
  myeloma	
  

Metric	
  
One	
  frac1on	
  

(~800	
  MB)	
  

All	
  22	
  frac1ons	
  

(~	
  16GB)	
  
Wall	
  Time	
   19	
  minutes	
   24	
  minutes	
  

Total	
  CPU	
  Time	
   19	
  minutes	
   418	
  minutes	
  
AWS	
  Nodes	
  Used	
  
(m2.4xlarge)	
  

1	
   3	
  

On-­‐demand	
  Cost	
  
($1.64)	
  

$1.64	
   $4.92	
  

Spot	
  instance	
  Cost	
  
($0.14	
  per	
  hour)	
  

$0.14	
   $0.42*	
  



Future	
  work	
  
Functional 
category	
  

Tools currently available	
   Tools to be incorporated in future	
  

Dataset Tools	
  
uf-mzML, , MGF-DTA file 
converters	
  

msconvert 	
  
Decon2LS (console version), 
DeconMSn, MultiAlign(command line), 
SuperHirn	
  

Search Tools	
  
X! Tandem, OMSSA, 
Mascot, MSGF+	
  

SpectraST, Morpheus (command line), 
MyriMatch 	
  

Identification 
Tools	
  

PeptideProphet, 
ProteinProphet , iProphet,	
  
Validator-MAX	
  

MaxQuant, IDPicker3 	
  

Quantification 
Tools	
  

Quantifier, XPRESS, 
Libra, ASAPRatio	
  

MaxQuant, IDPQuantify	
  

Other	
  
PepXML/ProtXML to 
Table	
  

Tools for: processing proteomics 
catalogs, combining outputs from 
different workflows, intelligent inclusion 
predictors.	
  



Workflow	
  integra7on	
  



Globus	
  Proteomics	
  catalog	
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