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The Challenge 

• To continue to provide high-quality online 
community database resources for Rosaceae, Citrus, 
Cotton, Cool Season Food Legumes and Vaccinium 
crops – databases that are: 
 

• Easy to use 
• Easy to manage and update 
• Scalable and fast 
• Resource efficient  
• Utilize a common, interoperable platform 
• Self-sustaining in the medium term 
• Easy to adopt for other underserved crops 

 



Genetics  

Breeding  

Germplasm  Diversity  

Genomics  

Integrated 
Data & 
Tools 

Basic Science 
 

• Structure and 
  evolution of 
  genomes 
• Gene function 
• Genetic variability 
• Mechanism  
  underlying traits 

Translational Science 
 
• Trait discovery 
• Marker development 
• Genetic mapping 
• Breeding values  

Applied Science 
 

Utilization of DNA information in breeding decisions  
 
 

Integrated Data Facilitates Discovery! 





Community Databases Even More Important! 

Recent advances in sequencing, genotyping, and 
phenotyping technologies have led to a paradigm 
shift in crop science research – “Big Data” driven 
 

Individual scientists now routinely 
 

•  Sequence and genotype genomes from populations, 
    families, individuals of interest 
  

•  Pursue large-scale gene expression studies 
  

•  Create highly saturated genetic maps 
  

•  Identify  genome wide loci influencing traits of interest 
 

•  Conduct large-scale standardized phenotyping.  
 
 
 
 



Why These Crops? 

$12.3 B 
$3.4 B 

$6.0 B 

$1.2 B 

$0.4 B 
> 25,000 users (60% 
US) from 130 countries 
All 50 states 



Vision 

• Enable basic, translational and applied crop research 
by expanding existing online databases currently 
housing high-quality genomics, genetics and 
breeding data for Rosaceae, Citrus, Cotton, Cool 
Season Food Legumes and Vaccinium crops – 
underserved crops 
 

• Provide a complete open-source, flexible,  database 
solution – Tripal  
 

• Develop a model for long term sustainability of 
community databases – Stakeholder driven and 
supported 



Database Solution 

Generic Database schema 

Chado 

Content Management System 
 

Drupal modules as web front-end for Chado 

http://gmod.org/wiki/Tripal


Building an Efficient Database Step 1 



Building an Efficient Database Step 2 



Building an Efficient Database  





Converting to 
Tripal 



Converting to 
Tripal 



Converting to 
Tripal 



Arabidopsis 
Information Portal 

Implemented in Tripal 



Considering 
implementing a Tripal 

Instance 



Other Confirmed Tripal Databases 

Site Species Location 
1. Arabidopsis Information Portal Arabidopsis Rockville MD, USA 
2.  Cacao Genome Database Cacao matina Ames IA, USA 
3.  PeanutBase Arachis spp Ames IA, USA 
4.  Legume Information System various legumes Ames IA, USA 
5.  i5K Workspace @ USDA NAL 30 insect genomes Beltville, MD USA 
6.  Fagaceae Genomics Web Fagaceae spp Clemson SC, USA 
7.  MarineGenomics.org various species Clemson SC, USA 
8.  GeneNet Engine various species Clemson SC, USA 
10. Banana Genome Hub Musa acuminata France 
11. Hardwood Genomics various species Knoxville TN, USA 
12. Fragaria x ananassa strawberry strawberry Malaga, Spain 
13. NECC Little Skate Gnome Leucoraja erinacea Newark, DE 
14. LiceBase Salmon louse Norway 
15. Wild Strawberry Fragaria OSU Orgeon, USA 
16. Chlamydomonas database Chlamydomonas  Palo Alto, CA USA 
17. Amborella Genome Amborella trichopoda PennState PA/Athens GA, USA 
18. Ruditapes decusssatus db Ruditapes decusssatus Portugal 
19. Know Pulse various legumes Saskatoon SK, Canada 
20. Koala Genome Cosortium Phascolarctos cinereus Sydney Australia 



 
• Crops annual production value in 2012 = $12.6 B 
 

• Database established 2003 (NSF, USDA, Industry, University - $4 M ) 
 

• 14,237 users  (from 52 US States/territories, 130 countries) 
   176,259 pages accessed 
 
 



www.citrusgenomedb.org 

 
• Crops annual production value in 2012 = $3.44 B 
 

• Database established 2009 (NSF, USDA, Industry, University - $1 M) 
 

• 5,244 users  (from 49 US states/territories, 125 countries) 34,475 
pages accessed 
 

 
 



www.cottongen.org 

 
• Crops annual production value in 2012 = $5.97 B 
 

• Database established 2011 (NSF, USDA, Industry, University - $860 K) 
 

• 2,320 users  (from 43 US states, 74 countries) 46,279 pages accessed 
 

 
 



www.coolseasonfoodlegume.org 

 
• Crops annual production value in 2012 = $0.4 B 
 

• Database established 2011 (NSF, USDA, Industry, University - $150 K) 
 

• 2,273 users  (from 50 US states, 101 countries) 11,009 pages accessed 
 

 
 



 
• Crops annual production value in 2012 = $1.23B 
 

• Database established 2012 (NSF, USDA, Industry, University - $20K) 
 

• 1,120 users  (from 45 US states, 84 countries) 5,898 pages accessed 
 

 
 



Example of  Breeding Functionality in the GDR 





Cross Assist: Generates a list of parents and the number 
of seedlings to get progeny with desired traits 









Breeder without  
an up to date,  
comprehensive database 

Button-clicking energized Breeder using an up to date 
database to help make breeding-decisions 



Specific Objectives 

1. Expand online community databases currently housing high 
quality genomic, genetic and breeding data for  Rosacaeae, 
citrus, cotton, cool season food legumes and Vaccinium crops 
 

2. Develop/Implement a tablet application to collect phenotypic 
data from field and laboratory studies 
 

3. Develop a Tripal Application Programming Interface for  
building breeding databases 
 

4. Convert GenSAS, a community genome annotation tool, to 
Tripal 
 

5. Develop Web Services to promote database interoperability 
 



Tripal Databases Sustainability 

• Database development consists of two 
components 
– Core development activities 
– Data analysis and curation activities 

 

• Database costs can be split into 4 types 
– Core development (developers, db/sys 

administrators) 
– Data analysis and curation (data curators) 
– Operational costs (equipment, software, space, etc.) 
– Interaction costs (investigators, travel, etc) 



• Core database developer salaries funded by NRSP 
for 5 years, benefits funded by WSU 
 

• Data curators salaries and benefits funded by 
stakeholders (commodity commissions, grants, 
etc) - Steering Committee Input 
 

• Curator/analyst positions can be located anywhere  
 

• Other orphan crops can buy into this model or 
implement a Tripal database themselves (and we 
will provide support) 

Tripal Databases Sustainability Model 



The Team 8 
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Description Yr1 Yr2 Yr3 Yr4 Yr5 

Salaries 488,154 596,058 395837 338,969 351,591 
  303,631 315,165 326,834 338,969 351,591 

Fringe benefits 170,632 219,097 132,026 105,068 109,272 

Supplies 54,872 53,000 40,000 35,000 35,000 
  35,000 35,000 35,000 35,000 35,000 

Travel 25,000 37,000 25,000 20,000 20,000 
  20,000 20,000 20,000 20,000 20,000 

Hardware 60,000 40,000 
  40,000   40,000     

Maintenace 197,327 197,288 148,216 134,759 128,960 

Project Total 975,985 1,102,443 741,079 673,796 644,829 
          

NRSP Request 398631 370165 381834 433969 406591 

Budget Request ($1,991,190 out of $4,158,132 ) 

25% 
NRSP 
core 

activities 
funded 
by other 
sources 

 
 

50 % 
NRSP 
core 

activities 
funded 
by other 
sources 

 
 

All detailed in the Business Plan 
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Thanks for your attention 
 



Phenotyping Data Trait Search Example 



Genotyping Data Search (Apple Example) 

39 



GenSAS: Community Annotation 
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