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GLBRC = Great Lakes 
Bioenergy Research Center 

!   The	
  mission	
  of	
  the	
  Great	
  Lakes	
  Bioenergy	
  
Research	
  Center	
  is	
  grand,	
  but	
  simply	
  stated:	
  
to	
  perform	
  the	
  basic	
  research	
  that	
  generates	
  
technology	
  to	
  convert	
  cellulosic	
  biomass	
  to	
  
ethanol	
  and	
  other	
  advanced	
  biofuels.	
  

!   DOE-­‐funded,	
  university-­‐based	
  center	
  
!   UW	
  –	
  Madison,	
  Michigan	
  State	
  and	
  other	
  

partners	
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GLBRC Structure 
!   MulQple	
  projects	
  done	
  by	
  academic	
  labs	
  led	
  

by	
  professors	
  
!   Enabling	
  technologies	
  

§  Core	
  faciliQes	
  
§  InformaQcs	
  and	
  InformaQon	
  Technology	
  (IIT)	
  

•  IT	
  
•  LIMS	
  
•  ComputaQonal	
  biology	
  

§  Yury	
  the	
  scienQst	
  

•  MSU	
  informaQcs	
  group	
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GLBRC Data Management 
Challenges 

!   A	
  wide	
  variety	
  of	
  research	
  projects	
  à	
  many	
  different	
  data	
  
types,	
  including	
  omics	
  

!   University	
  labs	
  have	
  a	
  high	
  degree	
  of	
  independence,	
  
different	
  needs,	
  different	
  pracQces	
  

!   Geographic	
  separaQon	
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GLBRC Data Management 
Solutions 

!   Each	
  project	
  has	
  a	
  data	
  management	
  plan,	
  
reviewed	
  by	
  IIT	
  
§  Several	
  projects	
  have	
  their	
  own	
  databases	
  

!   Centralized	
  informaQcs	
  resources	
  
§  Shared	
  file	
  servers	
  
§  SharePoint	
  
§  LIMS	
  

§  GLOW	
  metadata	
  database	
  
§  GxSeq:	
  Genome	
  Browser,	
  Expression	
  Viewer	
  etc.	
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Omics Data Flow 
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Lab samples and materials: field 
samples, biomass, hydrolysates… GLBRC	
  

LIMS	
  

Sequencing Facilities 

bigdata	
  file	
  server	
  

GLOW	
  metadata	
  
database	
  

Bioinformatics workflows 

GxSeq	
  Genome	
  
Suite	
  



GLBRC LIMS 
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Ying Gao, Quansheng Yang, Feiran Yu, LiRong Tao, et al.  



GLOW: the File Metadata 
Database 
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Darin Kalisak, Nathan DiPiazza, Adam Halstead, et al.  



Files are Associated With 
Samples 
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Darin Kalisak, Nathan DiPiazza, Adam Halstead, et al.  
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Sample and Its Files 

Darin Kalisak, Nathan DiPiazza, Adam Halstead, et al.  
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  Samples are Grouped Into 
Experiment Sets 

Darin Kalisak, Nathan DiPiazza, Adam Halstead, et al.  
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GLOW Experiments  

Darin Kalisak, Nathan DiPiazza, Adam Halstead, et al.  



Workflows are Run on Experiment Sets, 
Consume and Produce Files 
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Darin Kalisak, Nathan DiPiazza, Adam Halstead, et al.  
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  GxSeq Gene Expression Viewer 

Nick Thrower, Matt Larson, Curt Wilkerson 
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GxSeq Gene View 

Nick Thrower, 
Matt Larson, 
Curt Wilkerson 



Open Source 

! GxSeq:	
  
hbps://github.com/Michigan-­‐State-­‐
University/gxseq	
  (version	
  1)	
  

!   GLOW:	
  coming	
  soon	
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Growing Core Data 
Management Systems 

!   Thoughdul	
  design	
  è	
  ability	
  to	
  extend	
  systems	
  and	
  create	
  
customized	
  soluQons	
  
§  Needs	
  database	
  and	
  sofware	
  design	
  experQse	
  
§  Needs	
  scienQfic	
  domain	
  experQse	
  

!   Sound	
  sofware	
  development	
  pracQces:	
  documentaQon,	
  
version	
  control,	
  tesQng	
  etc.	
  è	
  maintainable	
  and	
  extensible	
  
systems,	
  robust	
  to	
  staff	
  turnover	
  

!   Agile:	
  release	
  early,	
  release	
  ofen	
  è	
  get	
  user	
  input	
  as	
  
frequently	
  as	
  possible	
  

!   Do	
  well	
  by	
  early	
  adopters	
  è	
  gradually	
  extend	
  reach	
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