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Genome Sequence Annotation Server 



Genome Annotation Workflow 
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Existing Annotation Tools 

• Computational Annotation (Automatic)  
• Maker 
• Ergatis 
• JAMg (Just Annotate My Genome) 
• iPlant DNA Subway 

• Manual Annotation (Curation) 
• Apollo 
• WebApollo 
• Manatee 

• These tools provide excellent annotation support but an 
integrated online solution to bridge all three workflow steps 
is lacking. 

 

 



• Streamline genomic annotation 
• Integrate all three stages of the annotation workflow 
• An easy-to-use online application 

• Simplify pipeline setup for Bioinformaticist 

• Support integration of final results into an online 
genome database for publication. 

• Support analysis of very large genomes  
• Such as 22Gb Pinus taeda (Loblolly pine) 
• Using high-performance computing clusters 

• Educate students and researchers 
• Inline instructions and best practices 
• Online videos & tutorials 

GenSAS Goals 



GenSAS Implementation 

• A Drupal module 
• Drupal is an open-source, free Content Management 

System (CMS) 
• Used by millions of websites world-wide 
• High profile sites include: 

 
 
 
 
 
 
 
 

• A Drupal site can support social  and content needs for a 
community in addition to functionality provided by 
GenSAS. 

• Integrates easily with Tripal 
 
 

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

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

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



• Construction of online genomic websites  
• A suite of Drupal modules 
• Uses the GMOD Chado schema for data storage 
• Decreases cost and man-power required to create online 

genomics, genetics and breeding databases 
• Provides an Application Programming Interface (API) 
• Tripal development is currently funded by: 

• NSF DIBBs Award #1443040 (2015-2018) 

• USDA NRSP10 Award (2014-2019)  

• USDA SCRI Award # 2014-51181-22376 (2014-2019) 

• Pending support from several NSF PGRP proposals (include funds to 
convert Dendrome/TreeGenes to Tripal) 

http://tripal.info 
 

 
 



Example Sites Using Tripal 

Banana Genome Hub 
http://banana-genome.cirad.fr/ 

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/ 

CottonGen 
http://www.cottongen.org 



GenSAS + Tripal 

• Completes the “publish” stage 
• GenSAS fully integrates into the same Drupal site that uses 

Tripal 
• Results generated by GenSAS are 100% compatible 
• Versioning of results in GenSAS ensures no conflict with 

future annotation updates. 
• Tripal provides searching and pages (e.g. gene pages) 

  

• Three options: 
• GenSAS expanded later with Tripal for full 

publication of the genomic annotations 
• GenSAS added to an existing Tripal site 
• GenSAS can be installed as a separate tool for 

non Tripal sites. 



GenSAS Availability 

• Public server: 
• http://gensas.bioinfo.wsu.edu 
• Resources are currently limited, thus accounts are 

given on a case-by-case basis 
• Anyone can request an account 
• Currently houses Pinus taeda Maker annotations 

 

• Source Code 
• http://drupal.org/project/gensas 

• Available soon… 
• download and install on 

local computational 
resources. 
 
 



Functionality Overview 

• GenSAS v3.0 provides: 
• Repeat Finding & Masking:  repeat libraries and de novo 

• RepeatMasker, RepeatModeler 

• Gene Prediction 
• Intrinsic 

• using tools the use heuristics and the genomic sequence 

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

• Extrinsic 
• using tools that use transcript or protein libraries to assist with gene prediction. 

• BLAT, BLAST 

• Gene Consensus Prediction 
• EvidenceModeler 

• Gene Visualization and Curation 
• WebApollo, Jbrowse 

• Publish 
• Generates GFF3 & FASTA files with properly versioned naming. 

 
 



Using GenSAS 

• View the GenSAS Computer Demo C03 at 2:10pm today 
in California Room for further detail, plus Poster # P1153 

 



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 



Step 9: Publish 



Ongoing Work 

• Functional Annotation 
• Does not yet fully support functional annotation. 
• Requires addition of functional tools and result viewers. 
• Currently under development 
• Will be available in a future release of GenSAS 

• Support of High-Performance Computing 
• Currently executes on stand-alone server 
• Will integrate with two types of HPC schedulers: PBS, GE 
• Currently under development 
• Will be available in a future release of GenSAS 

• Support of RNA-Seq Datasets 

• Integration with PASA for gene refinements 

• Full Integration with Tripal 
• Currently only exported files are compatible with Tripal loaders 
• Integrate so that publish button can automatically import into Tripal. 

 

 



Funding 

• Current Funding: 
• The work presented herein was funded by the SDA/NIFA 

(2011-67009-30030) subaward to Dorrie Main at 
Washington State University (PI: David Neale at University 
of California, Davis) 
 

• Continued Funding 
• Further funding for development and implementation of 

GenSAS is provided by an USDA National Research Support 
Project (NRSP10) to WSU (Dorrie Main PI) through 2019.  



GenSAS for Pine Annotation 

• Current capabilities 
• Pinus Taeda v1.01 Maker annotations loaded 
• Pine community can annotate the predicted genes using 

integrated WebApollo  
• WebApollo manages user access (via GenSAS integration) 
• Annotation training may be available via WebApollo 

outreach for community. 
 

• Future capabilities 
• Functional Annotation: 

• Execute functional tools inside GenSAS 

• Result viewers for tools such as InterProScan, SignalP, TargetP, Pfam, 
blastp, etc. 

• Tools will execute on high-performance computing to 
decrease time requirements 

• Future pine genomes can be annotated directly  
in GenSAS 
 
 
 



Loblolly Pine in GenSAS 



Thank You! 

 

 

 
More GenSAS at PAG   

 
• Computer Demo: C03 at 2:10pm today, Jan 10th in 

California Room for further details 
 
• Poster:  P1153.  Meet w/ Jodi Humann from 3.00-4.30 PM 

Monday, Jan 12th 
 

• Contact Info: dorrie@wsu.edu, stephen.ficklin@wsu.edu, 
jhumann@wsu.edu 

 
 


	GenSAS
	Genome Annotation Workflow
	Existing Annotation Tools
	GenSAS Goals
	GenSAS Implementation
	Slide Number 6
	Example Sites Using Tripal
	GenSAS + Tripal
	GenSAS Availability
	Functionality Overview
	Using GenSAS
	Step 1: Start a project
	Step 2: Upload Sequences
	Step 3: Upload Supporting Files
	Step 3: Upload Supporting Files
	Step 4: Repeat Finding
	Step 5: Masking
	Step 6: Gene Prediction
	View Results
	Step 7: Consensus
	Step 8: Manual Curation
	Step 9: Publish
	Step 9: Publish
	Ongoing Work
	Funding
	GenSAS for Pine Annotation
	Loblolly Pine in GenSAS
	Thank You!

