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Outline	  

•  Sharing	  “big	  data”	  in	  proteomics	  

•  Historical	  perspecGve:	  sharing	  results	  in	  MS-‐based	  proteomics	  

	  

•  	  A	  way	  forward:	  The	  Galaxy	  framework	  

•  A	  strategy	  for	  data	  sharing	  via	  public	  repositories	  using	  Galaxy	  

•  Concluding	  thoughts	  
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The	  era	  of	  “Big	  Data”	  in	  the	  biological	  sciences	  
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The	  era	  of	  “Big	  Data”	  in	  the	  biological	  sciences	  

Nature	  2013	  498:255-‐60	  

…..and	  opportuni:es:	  

•  Promotes	  reproducibility	  

•  Data	  mining	  for	  new	  discoveries	  

•  CreaGon	  of	  data	  resources	  (spectral	  libraries,	  etc)	  

•  Re-‐analysis	  using	  new	  tools	  

•  evaluaGon	  and	  tesGng	  of	  new	  sofware	  
•  new	  results 	  	  



A	  historical	  anecdote	  in	  quanGtaGve	  proteomics	  

•  ICAT	  labeling	  for	  quanGtaGve	  proteomics	  

•  LCQ	  mass	  spectrometer	  

•  DNA	  microarray	  containing	  ~6200	  yeast	  ORFs	  

(or	  a	  confession	  of	  past	  sins)	  	  



Data	  reproducibility?	  

MS-‐based	  proteomics	  

…
..
 

•  Raw	  and	  processed	  data	  accessibility?	  	  	  
•  AnalyGcal	  reproducibility?	  

??? 



Back	  to	  2014:	  Big	  Data	  in	  MS-‐based	  proteomics	  

•  Raw	  and	  processed	  data	  archiving	  
•  Tools	  for	  analysis	  and	  visualizaGon	  

•  Public	  availability	  for	  re-‐analysis	  



Enhancing	  Big	  Data	  Repositories:	  	  sharing	  the	  whole	  story	  

•  A	  web-‐based,	  community	  developed	  bioinformaGcs	  framework/plalorm/workbench	  

	  

•  Originally	  designed	  to	  address	  issues	  in	  genomic	  informaGcs	  including:	  	  

•  Sofware	  accessibility	  and	  usability	  (disparate	  sofware	  integraGon)	  

•  AnalyGcal	  transparency	  

•  Reproducibility	  

•  Scalability	  

•  Share-‐ability:	  complete	  sharing	  of	  even	  complex	  workflows	  

	  

Goecks,	   J,	   Nekrutenko,	   A,	   Taylor,	   J	   and	   The	   Galaxy	   Team.	   Galaxy:	   a	   comprehensive	   approach	   for	   supporGng	  

accessible,	  reproducible,	  and	  transparent	  computaGonal	  research	  in	  the	  life	  sciences.	  Genome	  Biol.	  2010,	  11:	  R86.	  

usegalaxyp.org	  

(in development) 



A	  (free)	  supermarket	  for	  ‘omics	  sofware?	  

•  Any	  command-‐line	  sofware	  can	  be	  deployed	  

•  Amenable	  to	  Windows	  sofware	  (LWR)	  

•  MulGple-‐file	  compatability	  



Capturing	  complete	  MS-‐based	  proteomic	  workflows	  

Galaxy	  history	  

Galaxy	  workflow	  



ExporGng	  complete	  and	  reproducible	  workflows	  

HISTORY:	  hYps://galaxyp.msi.umn.edu/u/pjagtap/h/itraq-‐search-‐yang-‐2-‐xtandem-‐

scaffold	  

	  

WORKFLOW:	  hYps://galaxyp.msi.umn.edu/u/pjagtap/w/workflow-‐for-‐4-‐plex-‐itraq-‐

xtandem-‐search-‐scaffold-‐processing	  

Galaxy-Workflow-Workflow_for_4-
plex_iTRAQ_X_tandem_Search_Scaffold_Processing.ga 

File export 
(.ga) 

URL 
export 



Example:	  quanGtaGve	  proteomic	  analysis	  of	  oral	  cancer	  

Healthy	  	  	  	  	  	  	  Matched	  OSCC	  	  	  	  	  	  	  OPML	  	  	  	  	  	  	  OSCC	  

? 

iTRAQ	  4-‐plex	  

X!Tandem	  +	  iQuant	  (Galaxy)	  

LC-‐MS/MS	  

Protein	  idenGGes	  

and	  relaGve	  

quanGficaGon	  

Workflow	  

Lesion	  	  

(e.g.	  OPML	  or	  OSCC)	  

Rovers	  

Dr.	  Julie	  Yang	  



Can	  it	  be	  reproduced?	  



Submission	  to	  repository:	  ProteomeExchange	  



ProteomeExchange	  Submission:	  Enhanced-‐Value	  

.ga	  file	  

Raw	  MS	  data	  



Re-‐analysis	  of	  data:	  imporGng	  workflow	  



More	  complicated	  workflows:	  	  metaproteomics,	  protegenomics	  



AutomaGng	  submission	  through	  Galaxy	  



Future	  work	  and	  possibiliGes	  

•  ModificaGon	  of	  ProteomeExchange	  to	  communicate	  

with	  Galaxy	  API	  

•  Deployment	  of	  exisGng	  tools	  in	  Galaxy	  for	  

ProteomeExchange	  submission	  (e.g.	  PepGdeShaker	  

tools)	  

•  Automated	  data	  retrieval	  –	  re-‐analysis	  and	  mining	  

of	  public	  data	  for	  new	  discoveries	  

•  Bring	  the	  tools	  to	  the	  data:	  	  Galaxy	  cloud	  instance	  

residing	  in	  the	  repository	  (e.g.	  Chorus)	  



Galaxy	  at	  ASMS	  


