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• Toolkit for construction of online 
biological websites  
• A suite of Drupal modules 
• Uses the GMOD Chado schema for data 

storage 
• Goals 

• Decreases cost  

• Decrease time  

• Facilitate use of standards 

• Reduce “re-invention of the wheel” 

http://tripal.info 
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Example Sites Using Tripal 

Arabidopsis Information Portal 
https://www.araport.org// 

i5K Workspace@NAL 
http://i5k.nal.usda.gov/ 

Genome Database for Rosaceae 
http://www.rosaceae.org 

Knowpulse: pulse crop 
genomics & breeding 
http://knowpulse2.usask.ca/portal 

Legume Information System 
http://legumeinfo.org/ 

Hardwood Genomics 
http://www.hardwoodgenomics.org/ 



Drupal 

• Drupal is an open-source, free Content Management 
System (CMS) 

• Used by millions of websites world-wide 
• High profile sites include: 

 
 
 
 
 
 
 
 

• Drupal provides tools for non-biological needs. 
• Thousands of user-contributed functional plugins 
• Tripal is a suite of Drupal modules. 

 

 
 

US White House 
http://www.whitehouse.gov 

British Medical Journal 
http://www.bmj.com/ 

Popular Science 
http://www.popsci.com/ 



Chado 

Chado Module Data Stored 
Tripal 
Support 

Cell Line  Cell lines with links to associated data None 
Companalysis Computational analysis with links to associated data. Full 
Contact People and links to associated data Full 
CV Stores terms for controlled vocabularies and ontologies Full 
Expression Gene expression Data None 
General Catch-all for database cross-references and projects Full 
Genetic Linking genotypes, environments and phenotypes Partial 
Group Grouping data records (under construction) None 
Library Genomic libraries and ancillary details Full 
Mage Assay, their projects (intended for microarrays) None 
Map Genetic or Physical maps.  Full 
Natural Diversity Associates phenotype, genotype, location from multiple accessions Full 
Organism Species information Full 
Phylogeny Represents phylogenetic trees None * 
Publication Publication details with links to associated data Full 
Sequence Genomic features Full 
Stock Stocks (germplasm), stock collections, individual specimens and ancillary data Full 
* Support currently under construction as an extension module 



Example: Organisms 



Example: Gene (mRNA) Pages 



Example: Germplasm in Breeding 



Example: Genetic Map 



Example: Publication Page 



Drupal Views + Tripal 



Bulk Loader 

 



Two Ways to Use Tripal 

1. “Out of the box”.   
• Use an existing Drupal theme for look-and-feel of site. 
• Use provided data importers. 
• Use bulk loader for data in non standard file formats. 
• Use provided data viewers. 
• Use provided search tools. 
• Use Drupal & Tripal admin interface to manage data, 

create custom views and build new search tools. 
• No programming required 

 

2. Customize 
• Use Application Programming Interface (API) 
• Customize how data is presented 
• Create new modules that extend Tripal functionality 
• Share customizations with other Tripal users. 

 



Funding for Future Development 

• Current funding at WSU 
• $1.5M NSF DIBBs Award #1443040 (2015-2018). PI Ficklin 

• $2M USDA NRSP10 Award (2014-2019). (PI Main) 

• $2.7M USDA SCRI Award # 2014-51181-22376 (2014-2019) (PI Main) 

 

• Current funding at Univ. Saskatchewan 
• Lentil Genome Sequencing (LenGen) Establishing a Comprehensive 

Platform for Molecular Breeding: Saskatchewan Pulse Growers (SPG), 
July 2013 - Jun 2015 (PI Bett) 

• Sequencing the Pea Genome: Saskatchewan Pulse Growers (SPG), 
August 2013 - July 2015 (PI Bett) 

 

• Additional funding for Tripal “Extensions”  



NSF DIBBs Part 1 

• Web Services 
• Goals: 

• Provide programmatic access to data 

• Allow Tripal sites to exchange and show data between sites. 

• Legume and tree communities are test cases 
• Legumes  

• KnowPulse Database 

• Cool Season Food Legume Database 

• LegumeInfo 

• Trees 
• Hardwood Genomics Database 

• Genome Database for Rosaceae 

• Citrus Genome Database 

• TreeGenes 

• Will be integrated into core of Tripal 



NSF DIBBs Part 2 

• Galaxy Integration 
• Development of PHP bindings for Galaxy API 
• Analytical workflows are constructed in Galaxy 
• Data is available via web services for use in workflows 
• Workflows useful for legume and tree communities 



NSF DIBBs Part 3 

• Software Defined Networking 
• Leverages SDN research part of NSF ACI-REF project. 
• Attempts to optimize path data passes over the network 
• Can significantly improve data transfer rates. 
• Explore SDN integration of Tripal-hosting facilities 
• Share experiences to help others do the same 

ACI-REF Pilot members 



USDA NIFA NRSP10 and GDR  

• Release custom modules developed for Main Lab 
databases 
 

• Tripal API for software that we have developed 
• Breeders toolbox  
• GenSAS, the community genome annotation tool  

 

• Tripal API for a tablet app to collect phenotypic 
data from the field  
 

• Web Services to allow programmatic access to 
data to support remote data collection  
 

• Data management: online data submission and 
editing 
 

• Help Desk Support 
 



Tripal Databases in Main Lab  

• Legacy Databases with over 10 years of history migrated 
to Tripal 
• GDR and CottonGEN 

 

• Databases built in Tripal 
• Citrus Genome Database 
• Cacao Genome Database 
• Cool Season Food Legume Database 
• Genome Database for Vaccinium 

 

• Tripal extension modules developed for these databases 
include: 
• Gene, sequence, marker, map, QTL, molecular diversity, 

publication 

 

• 24 crops (no 
access to 
federal flow 
through funds) 
 

• Annual US 
value of 
production > 
$23 Billion 
 

• Databases 
serve > 25,000 
users from 153 
countries 



www.rosaceae.org 



www.citrusgenomedb.org 



www.coolseasonfoodlegume.org 



www.vaccinium.org 



www.cottongen.org 



Future Development 

• Release custom modules developed for Main Lab 
databases 

• Tripal API for software that we have developed 
• Breeders toolbox  
• GenSAS, the community genome annotation tool  

• Tripal API for a tablet app to collect phenotypic 
data from the field  

• Web Services to allow programmatic access to 
data.  

• Data management: online data submission and 
editing 

• Help Desk Support 

 



 

Breeders Toolbox Demo 

 

• Data Management (Browse, Search and Download) 
• Data Conversion (Generate Input files for Pedimap) 
• Decision Support 

• Trait Locus Warehouse (QTL search page) 

• Marker Converter 

• Technology Portfolio 

• Cross Assist 

• Seedling Select 

 



Phenotypic Data Search 
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Genotypic Data Search 



Trait Locus Warehouse 



• A web interface to generate a list of parents and the 
number of seedlings to get the progeny with desired 
traits 
 

• Methods 
• “Phenotype” (uses only phenotypic information of 

individuals in the dataset),  
• “+Pedigree” (uses both phenotypic and pedigree  

information) 
•  “+Ped+DNA” (uses phenotypic, pedigree 

information and information provided by DNA-
based functional genotypes).  

 
 

Cross Assist 



Step 1: Select Method 



Step 2: Select target number and trait thresholds 



  
Step 3: Filter results by data completeness, 
required number of seedlings, and parentage 



http://gensas.bioinfo.wsu.edu/ 



Functionality Overview 

• Repeat finding & masking:   
 

• Intrinsic and extrinsic gene Prediction 
 

• Augustus, FgeneSH (parsing only), 
Genscan, Glimmer3, GlimmerM, SNAP, 
tRNAScan, getorf 
 

• BLAT, BLAST with available and user 
uploaded transcript and protein 
databases 

 
 



Functionality Overview 

• Gene Consensus Prediction 
• EvidenceModeler 

• Gene Visualization and Curation 
• WebApollo, JBrowse 

• Publish 
• Generates GFF3 & FASTA files with properly 

versioned naming. 
 
 



Step 1: Start a project 



Step 2: Upload Sequences 



Step 3: Upload Supporting Files 



Step 3: Upload Supporting Files 

Current Pinus taeda Maker predictions loaded in this way 



Step 4: Repeat Finding 



Step 5: Masking 



Step 6: Gene Prediction 

 



View Results 

 



Step 7: Consensus 



Step 8: Manual Curation 
Curation Track 



Step 9: Publish 



The Team 
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