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GMOD is …

• A set of interoperable open-source software
components for visualizing, annotating, and
managing biological data.

• An active community of developers and
users asking diverse questions, and facing
common challenges, with their biological data.



GMOD Software: A whirlwind tour

Apollo

GBrowse & JBrowse

CMap

MAKER & DIYA

GBrowse_syn, Sybil, …

Chado, GMODWeb, Tripal

BioMart, InterMine

Pathway Tools

Galaxy, Ergatis
…



Who uses GMOD?

Plus hundreds of others



Who uses GMOD at ISyIP?
GMOD for Compara-ve Genomics
From AphidBase and Lepido‐DB to an Informa-on System for Insect Plant pest

genomics studies
Towards assembly of the Helicoverpa armigera genome aFer 454 sequencing
The Diabro-ca Gene-cs Consor-um, Sequencing the Rootworm Genome and Crea-ng

WCRbase
CycADS: an annota-on management system for the development and update of

BioCyc metabolic network databases
Whole genome sequencing of Tetranychus ur-cae: novel genomic tools in cherlicerate

important for agriculture
InsectaCentral ‐ Facilita-ng transcriptome work through a  GMOD plaOorm
The  URGI  bioinforma-c  plaOorm:  an  original  informa-on system to bridge gene-c

and genomic plant and fungal data
The Hymenoptera Database
Ensembl and Insect Genomes
FlyBase as a Model for Insect Genome Informa-on Systems
Enabling, cost‐effec-ve bioinforma-cs analysis for arthropod genomics
Arthropod Genomics Ini-a-ve at K‐State
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GBrowse_syn: Visualisation

• GBrowse based
synteny viewer

• Shows a reference
sequence compared
to 2 or more others

• Can also show any
GBrowse-based
annotations

C. elegans compared to 4 other species at
WormBase

Sheldon McKay, Cold Spring Harbor Laboratory



GBrowse_syn in the Big Picture

Mask repeats 
(RepeatMasker and Tandem Repeats Finder, nmerge, etc.

Identify orthologous regions 
(MERCATOR, orthocluster, etc.) 

Nucleotide-level alignment 
(PECAN, MAVID, etc.) 

Further processing (GERT)

GBrowse_syn

GBrowse_syn

GBrowse

Raw genomic sequences



Strand correction, Chaining



Showing Base Level Alignments



Duplications



Visual inspection of an assembly

Done

Promising

Not so much



GBrowse_syn Future Work

• Integration with GBrowse 2
• High-level graphical overview
• …



GBrowse_syn + JBrowse = JBrowse_syn

Add GBrowse_syn functionality to JBrowse genome
browser

• JBrowse
– Complete rewrite of

GBrowse
– Uses AJAX, JSON,

client side rendering,
NCList

– Very fast

• Grant proposal submitted November 2009

JBrowse: A next-generation genome browser, Mitchell E.
Skinner, et al., Genome Res.  2009. 19: 1630-1638

JBrowse.org



GBrowse_syn Resources

http://gmod.org/wiki/JBrowseJBrowse

https://lists.sourceforge.net/lists/listinfo/gmod-gbrowseMailing List

http://www.wormbase.org/cgi-bin/gbrowse_syn/Example

http://gmod.org/wiki/GBrowse_syn_ConfigurationConfiguration

http://gmod.org/wiki/GBrowse_syn_HelpUser Help

http://gmod.org/wiki/GBrowse_syn_TutorialTutorial

http://gmod.org/wiki/GBrowse_synHome Page



Ergatis

• Web interface to the TIGR-
Workflow engine

• Create, run and monitor
reusable computational
analysis pipelines

• Manage compute clusters
or single machines

• Several pre-configured
pipelines
– including pipelines for

prokaryotic and eukaryotic
alignments

Joshua Orvis, IGS, U Maryland



Galaxy

• Web portal
– Search remote resources, combine

data from independent queries and
visualize results

• Supports several tools for
manipulating alignment data

• Queries / workflows can be saved &
referenced in papers or rerun later

• Set-theory operations on results
• Links to outside tools, including

GBrowse
• Central server or install locally

Using galaxy to perform large-scale interactive data analyses.
Taylor J, Schenck I, Blankenberg D, Nekrutenko A.
Curr Protoc Bioinformatics. 2007 Sep;Chapter 10:Unit 10.5.
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CMap: Comparative maps

CMap 1.01: A comparative mapping application for the Internet, Ken
Youens-Clark, Ben Faga, Immanuel V. Yap, Lincoln Stein and
Doreen Ware, Bioinformatics, doi:10.1093/bioinformatics/btp458

Web based comparative map viewer
Shows maps and correlations between them
CMap is data type agnostic: Can link sequence,

genetic, physical, QTL, deletion, optical, …
Visualise an arbitrary number of maps
Anything you can put on a line can be shown in

CMap

Particularly popular in plant community



CMap

Sequence assembly vs FPC maps

A rice sequence assembly compared against a
genetic map (left side) and several QTL maps
(right side).

Data from gramene.org



CMap Future Work

• Streamline the database
• Faster access
• Display in SVG
• Save in Circos / MizBee format



CMap Resources

https://lists.sourceforge.net/lists/listinfo/gmod-cmapMailing List

http://www.gramene.org/cmap/Example

http://gmod.svn.sourceforge.net/viewvc/gmod/cmap/tru
nk/docs/ADMINISTRATION.podAdmin Guide

http://www.gramene.org/tutorials/cmap.htmlUser Tutorial

http://gmod.org/wiki/CMapHome Page
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HapMap Allele Frequencies

http://hapmap.org



Geolocation data

Yi-Hsin Erica Tsai  and Ben Faga



Chado Natural Diversity Module

• In development
• Better support for

phenotype, crosses,
individuals, geolocation, …

Based on GDPDM from
Cornell University
• Terry Casstevens, et al.
• http://www.maizegenetics.net/gdpdm/

GDPDM schema
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GMOD.org
A wiki, of course.
GMOD.org is the
hub for all things
related to the
project:

– Documentation
– News
– Links
– Calendar
– Tutorials
– HOWTOs
– Glossary
– Overview
– …



Mailing Lists

• Several project lists
• Many component-specific

lists
• 3100 messages in last 12

months on the 7 lists
managed by GMOD staff

• Up 69% from previous year
• Mailing lists are very active

http://gmod.org/wiki/GMOD_Mailing_Lists



Meetings, Training and Outreach

• Semi-annual community meetings
– Next Meeting:

• January 2010, San Diego, after PAG

• GMOD Summer Schools
– 2009

• July, NESCent, North Carolina, US
• August, Oxford, UK

– 2010
• ??, NESCent, North Carolina, US
• ??, Asia / Pacific, maybe

• Outreach
– BA, SMBE, PAG, Arthropod Genomics, …

http://gmod.org/wiki/Training_and_Outreach



Tutorials

• Summer school sessions
become online tutorials with
– Starting VMware images
– Step by step instructions
– Example datasets
– Ending VMware images

• Topics:
– Apollo, Artemis-Chado Integration,

BioMart, Chado, CMap, GBrowse,
GBrowse_syn, JBrowse, MAKER,
Tripal, GBrowse NGS.

...

http://gmod.org/wiki/Training_and_Outreach#Online_Tutorials
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Thank You!

Dave Clements
GMOD Help Desk

US National Evolutionary
    Synthesis Center
    http://nescent.org

clements@nescent.org
help@gmod.org

http://gmod.org/wiki/GMOD_Help_Desk


