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Who we are and our
development partnerships



CUGI: Service & Research

Field Work,
Sample
Collection

Resource
Construction
& Data
Generation

Data Analysis &
Data Management

Data Dissemination
& Tool Development

 Clemson University Genomics Institute
 http://www.genome.clemson.edu/



HML – Marine Genomics Group
 http://www.hml.noaa.gov/
 HML:  NOAA Federal Facility
 Partnership w/

 Medical University of South Carolina
 College of Charleston
 SC DNR
 NIST



Main Bioinformatics Lab @
WSU
 www.bioinfo.wsu.edu
 Bioinformatics Group
 Computational facilities
 Database development:  GDR & original

developers of CMD and others….
 Algorithm development
 Comparative genomics
 Genomic annotation



CITI - Cyberinfrastructure
 http://citi.clemson.edu/
 CITI:  Clemson Cyberinfrastructure

and Technology integration group
 Research arm of Clemson IT group
 “Palmetto” cluster: ranked 60th in

the world
 State-of-the-art data center

 Redundant cooling, networking, power
 Offsite duplicated data center
 Two routes for every

 364/24/7 monitoring
 Staff dedicated assistance



Our Collective Database
Projects



Marine Genomics Project
 Developed by CUGI, CITI & HML
 Drupal front-end
 Chado backend



Fagaceae Genomics Web
 Developed by CUGI
 NSF funded, collaborations with Dendrome Project
 Currently using GMODWeb, switching to chado/drupal



Coral Microbes Project
 Developed by Morris Lab @ MUSC/HML – CUGI/CITI consultation
 Drupal front-end
 Custom back-end for 16S rRNA data
 Collaborates with Ribosomal Database Project



Genome Database for
Rosaceae
 Developed by Main Lab @ WSU
 PGRP proposal, partnership with Main Lab & CUGI
 To be converted to Chado/Drupal



Cacao Genome Project
 Main Lab @ WSU
 Currently funded: development just starting
 Will use Chado/Drupal



Our Drupal/Chado
Integration



Why we chose Drupal
 Advantages of a content management system:

 Quicker development time
 Easier for the end user

 Advantages with Drupal
 Very well documented
 Large user-community
 Large repository of plug-in modules
 Themes provide highly customizable sites & easy to

develop
 Social-networking
 RSS Feeds
 Mash-ups



Drupal Resources
 Drupal 6 book

 Pro Drupal Development
 Online API:  http://api.drupal.org/
 Tutorials
 How-To’s
 Developer Forums
 Contributed Modules



Our Database infrastructure

Web Server:
http://www.marinegenomcs.org
• Drupal front-end
• User’s upload data for processing
• Launches analysis jobs
• Monitors jobs
• Updates database
• Notifies User

Postgres Database Server:
Separate Schemas:
•  Drupal schema
•  Chado schema

“Palmetto” computational cluster:
•  512 Dell PowerEdge (8 cores, 12 GB RAM)
•  244 SUN, AMD

Shibboleth User
Authentication



Drupal Interface (Themes)
 Menus
 Nodes
 Blocks

 PHP
 CSS
 JQuery
 Ajax

Block
Page node

Primary menu



Drupal/Chado modules
 We have the following modules

 Feature
 Organism
 Library

 Did not use CCK.  Wrote custom modules



Drupal Database Setup
 We kept database schemas separate for

Drupal and Chado
 Drupal must know about both schemas:
 Setting in ./sites/default/settings.php

$db_url = array(
  'default' => 'pgsql://<drupal_dbuser>:<password>@<hostname>/<drupal_schema_name>',
  'chado' => 'pgsql://<chado_dbuser>:<password>@<hostname>/<chado_schema_name>',
);



Retrieving Chado Data

   // We'll use the following SQL statement to get the feature
   $sql  = "SELECT F.feature_id, F.name, F.uniquename, O.genus, ".
           "    O.species, CVT.name as cvname, F.residues, F.organism_id ".
           "FROM FEATURE F ".
           "  INNER JOIN Cvterm CVT ON F.type_id = CVT.cvterm_id ".
           "  INNER JOIN Organism O ON F.organism_id = O.organism_id ".
           "WHERE F.feature_id = %d";

   $previous_db = db_set_active(‘chado');
   $feature = db_fetch_object(db_query($sql,$feature_id));
   db_set_active($previous_db);

A Chado SQL statement

Switch over to the chado database

Switch back to the Drupal database

Execute the Chado query



Feature Module
 Creates a Drupal ‘chado_feature’ node & Drupal

table:

 Drupal insert_hook and update_hook interact with
these chado tables:
 feature
 featureprop
 dbxref
 feature_dbxref
 synonym
 feature_synonym



Feature Module



Organism Module
 Creates a Drupal ‘chado_organism’ node &

Drupal table:

 Drupal insert_hook and update_hook interact
with these chado tables:
 organism





Library Module
 Creates a Drupal ‘chado_library’ node & Drupal

table:

 Drupal insert_hook and update_hook interact
with these chado tables:
 library
 libraryprop



Searching
 Currently using Drupal full-text search
 All node content is indexed for searching

 Feature name, synonyms and all other content

Genbank accession numbers  searchable

Blast hit descriptions searchable



Drupal “Taxonomy” (categories)
 Nodes can be assigned “taxonomy” terms
 Searching can be filtered by categories
 We assign cvterm and organism as taxonomy to

“feature” nodes.
“Taxonomy” terms



Syncing Drupal and Chado
 Data added to Chado first:

 Use chado GFF upload scripts to add data
 Sync scripts to run on command-line which:
○ Generate Drupal nodes for specific feature types
○ Add taxonomy (cvterm, organism)
○ Index the node for searching

 Data added to Drupal first:
 In the case of our MG.org EST pipeline.
○ Curators review data before inclusion into chado
○ Drupal module adds features to data once approved.

 Add to feature, featureprop, feature_dbxref, synonyms



Integration of independent tools
 Drupal page node + theme + HTML Iframes
 Perl-based GBrowse:



Large Putative Data Sets
 Blast results are not stored in chado:

○ too large
○ only putative
○ but needed for manual curation!!!
○ we need them searchable

 XML formatted blast results for each feature

 Stored in file system directory structure based off of
feature_id and db_id
○ e.g:  Eubalaena_glacialis-Contig_49-v1

 feature_id == 154351
 db_id (for Uniprot) == 105
 Blast results found here:

-  /<blast repository path>/154/154351/105.xml
 http://www.marinegenomics.org/MGID154351



Where we’re going!



“Tripal”
 Our package of Drupal modules

 Chado refers to a Japanese tea ceremony

 Tripel is a strong belgian beer.

 Change the ‘e’ to an ‘a’ to mimic drupal:  Tripal

 Drupal + Chado ~ Tripal



Release of our Tripal modules
 Spring 2009 release of Tripal for general use:

○ Feature module
○ Organism module
○ Library module

 Available in Drupal module repository and CUGI website

 Continued development of new modules:
 Currently funded through WSU’s cacao genome database
 Additional funding requested through WSU’s GDR

PGRP proposal and future WSU/Clemson/Cornell
Fruit & Nut GDR SCRI submission (04/09)

 Continued development at CUGI for our funded research
projects.



Upgrades to Existing Sites
 Data Types:

 Our current “Tripal” databases have:
○ ESTs
○ Marker data

 Expand to whole genome, physical mapping,
and ancillary annotation data

 Breeding and phenotypic data.



Cyberinfrastructure
 “Leadership in cyberinfrastructure may well become the

determinant in measuring pre-eminence in higher
education among nations”.  -- Dr. Arden Bement, Director
of NSF, 2007.

 NSFNSF’’s Cyberinfrastructure Vision for 21s Cyberinfrastructure Vision for 21stst century: century:
http://www.nsf.gov/od/oci/ci_v5.pdfhttp://www.nsf.gov/od/oci/ci_v5.pdf

•• Computing systemsComputing systems
•• Data storage systemsData storage systems
•• Advanced instruments and data repositoriesAdvanced instruments and data repositories
•• Visualization environmentsVisualization environments
•• PeoplePeople
•• Linked by high speed networks.Linked by high speed networks.
•• Enable scholarly innovation and discoveries not otherwise possibleEnable scholarly innovation and discoveries not otherwise possible

 ClemsonClemson’’s CITI group is working with Purdue and the HubZero folkss CITI group is working with Purdue and the HubZero folks



A Current Project
 Cyberinfrastructure Project

 Involves marinegenomics.org

 South Carolina Marine Genomics Consortium
 http://www.genome.clemson.edu/activities/projects/marineGenomics/

 Mission Statement:
  “Using cyber-enabled genomic and bioinformatic approaches to

predict and address the impact of climate change and
environmental stressors on ecosystems. ”



Thank You


