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•  Initiative 1: Data Resource Generation - sequencing of 400 strains of 
prokaryotic microbes from different body regions; recruitment of donors; 
collection of samples; metagenomic sequence analysis; 

•  Initiative 2: Demonstration Projects - relationship between changes in 
the human microbiome and health or disease onset; 

•  Initiative 3: Technology Development - development of improved 
culturing techniques; individual microbe sequencing; 

•  Initiative 4: Ethical, Legal, and Social Implications Research - 
clinical and health; forensics; uses of new technologies; ownership of 
microbiome; 

•  Initiative 5: Data Analysis and Coordinating Center - tracking, storing 
and distributing data; data retrieval tools; coordination of analyses and 
metadata standards; creation of a portal for international activities; and 

•  Initiative 6: Computational Tool Development - new tool development; 
next generation sequencing platforms; large, complex sequence data; 
functional data and metadata. 



 Tracking, storing and distributing data 

 Data and metadata standardization  

 Distribution of software tools and pipelines 

 Support for data analysis  

 Providing a repository of protocols and SOPs 

 Development of a comprehensive web portal 



  The Institute for Genome Sciences 
•  Project Coordination 
•  Web Portal 
•  Core Pipelines 
•  Data and Metadata Management 

  The Joint Genome Institute 
•  HMP Project Catalog (GOLD) 
•  Metagenome Analysis Strategies 

  Lawrence Berkeley National Lab 
•  16S Data Management (greengenes) 
•  HMP Data Analysis System (IMG) 

  University of Colorado at Boulder 
•  Metadata Standards 
•  Statistical and Analytical Tools 





www.hmpdacc.org	  
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  Relational data model 
  Tracks project status 
  Stores comprehensive metadata  
  Links to public data resources 
  Provides search/filtering options 

1570 



Contains	  a	  complete	  list	  of	  all	  Reference	  Strains	  along	  with	  detailed	  metadata	  
about	  each.	  Provides	  both	  “quick”	  and	  “advanced”	  search	  and	  download	  
op?ons.	  





  Enforces the population of required fields 
  Restricts contents of fields with controlled vocabularies 
  Provides both individual and bulk update options 
  Followed by QC steps prior to incorporation into the Catalog 



Genome	  Analysis	  at	  IMG	  
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Nucleotides  
Current GenBank Statistics 8/27 
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Samples  
Current GenBank Statistics 8/27 
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Reference context  
for metagenome  

analysis 

This coming year 

Victor Markowitz 
Nikos Kyrpides 

JGI: 





• 	  Centers	  and	  DACC	  are	  working	  with	  NCBI	  to	  use	  common	  schema	  and	  
relevant	  metadata.	  	  
• Submission	  guide,	  usage	  Aspera	  client,	  usage	  of	  QIIME	  available	  



NCBI Projects 
HMP	  Top	  Level	  

(43021)	  

16S	  
(48489)	  

WGS	  
(43017)	  

Characterizing	  microbiome	  	  
of	  healthy	  individuals	  
Source	  =	  HMP	  Centers	  

Associa?ng	  microbiome	  
with	  disease	  

Source	  =	  Demo	  Projects	  
(46305)	  

WGS	  16S	  

Reference	  Genome	  Top	  Level	  
(28331)	  







IHMC Variable Total 
Frac0on	  
Iden0cal	   Mappable	  

Not	  
mappable	  

Not	  
present	   P1 P2 … PN 

SUBJID 
1.00	   0.88	   0.13	  

SUBJID  SUBJID  

Gender 
0.94	   0.94	   0.06	  

Gender  

Age 
0.88	   0.81	   0.06	   0.06	   0.06	  

Age_at_first_visit  AgeAtEnrollment  

Race 
0.81	   0.44	   0.38	   0.19	  

Race  Race_Other_Text  

Other Rrace 
0.56	   0.31	   0.25	   0.44	  

Other Race  Race_Other  

Smoking 
0.38	   0.31	   0.06	   0.63	  

Smoking_status  

Lab 
0.31	   0.19	   0.13	   0.06	   0.63	  

Diagnosis  TID  

Smoking_duration 
0.31	   0.19	   0.13	   0.69	  

Smoking_status  

Drugs 
0.31	   0.19	   0.13	   0.69	  

Antacids, Steroids, 
Antibiotics 

Weight_kg 
0.25	   0.25	   0.06	   0.69	  

BP 
0.19	   0.19	   0.81	  

Height 
0.19	   0.19	   0.81	  

Disease 
0.19	   0.06	   0.13	   0.81	  

Institution 
0.13	   0.00	   0.13	   0.88	  

Dose 
0.13	   0.06	   0.06	   0.88	  

Duration 
0.13	   0.06	   0.06	   0.88	  

Start_date 
0.13	   0.13	   0.88	  

TID 

Finish_date 
0.13	   0.13	   0.88	  

TID 

Location 
0.13	   0.13	   0.06	   0.81	  

Other Country  

Drug_name 
0.06	   0.06	   0.06	   0.88	  

HIV/AIDS 
0.00	   1.00	  



Dirk Gevers & Ashlee Earl 
Broad Institute 









CloVR - Cloud Virtual Resource 

Virtual Machine 

Trimming, 
filtering 

Tree Generation 

ORF 
prediction 

Phylogenetic 
Diversity 

Assembly 

CDS, tRNA, rRNA 
prediction  

Auto-Annotation 

Functional 
diversity 

Sequence 
mapping 

SNP 
identification 

Sequence 
mapping 

SNP 
identification 

Quantitative 
Analysis 

Quantitative 
Analysis 

Metagenomics Prokaryotes 

Community 
Comparison 

Alignment 

Classification 

Assembly 

Sequence 
mapping 

SNP 
identification 

Quantitative 
Analysis 

16S PCR or RT-
PCR Products 

Total Metagenomic DNA 
or RNA 

Reference 

Single-Genomic or  
Pan-Genomic DNA 

Eukaryotic 
DNA or RNA 

Reference Reference Reference 

Eukaryotes 

Gene 
prediction 

Auto- 
Annotation 

Assembly 

Eukaryotic 
DNA 

Raw Sequence Data 

Local Computer Compute Cloud  

Annotated Sequence Data 
•  standardized nomenclature 
•  suitable for publication 

PI: Florian Fricke 
Technical lead: Sam Angiuoli 



Florian Fricke, Sam Angiuoli – Institute for Genome Sciences 



 Open access data 
•  Annotated data sets, aggregated, searchable 
•  Some pre-computes 
•  “Reference” data sets 

 Research network 
•  Processed files 
•  Aggregated datasets  
•  Metadata 

We are surveying the 
community now! 
See: 

 Heather Huot Creasy 
 Cathering Jordan 



 External users will: 
•  Select data sets /results for download 
•  Search for specific data  
•  Access data archives (may be some with 

controlled access) 
•  See data reports, stats about data, validation 

process, etc 
•  See information about metadata 



  Annotation Pipelines  
•  RAMMCAP Rapid analysis of Multiple Metagenomes with Clustering and Annotation Pipeline 

•  ShotgunFunctionalizeR  

  Binning 
•  SOrt-ITEMS Sequence orthology based approach for improved taxonomic estimation of metagenomic sequences 

  Community composition, comparative metagenomics 
•  MEGAN (MEtaGenome ANalyzer)  

•  CARMA  

•  GAAS (Genome relative Abundance and Average Size)  

•  Galaxy 

•  GINKGO  

•  Metarep Suite of web based tools 

•  Metastats compare clinical metagenomic samples from two treatment populations 

•  RAMMCAP - Statistical metagenome comparison 

•  ShotgunFunctionalizeR R-package for functional comparison 

  Visualization  
•  Invue API and software suite for large scale data visualization 

  Online resources 
•  My IMG/M  tools for analyzing microbiome functional capability  

•  MG-RAST - variety of comparative and visualization tools 
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