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Generic Model Organism Database
Built by and for many contributing projects

Loosely coupled tool kit
Work as separate parts and together

Complex and simple

No more complex than necessary; complexity is part of
this territory.
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1 Your project needs?

New Genome?

Draft assembly in parts; many computed annotations;
little literature;

Known Genome?

Large literature base; rich and complex biology
knowledge;

Lab integration?

Support and integrate with focused lab
research project
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1 Getting Started w/ GMOD

gmod.org/Getting Started
Documentation is now rich and improving

Installation options:
distribution tar-ball
Virtual Machine-Ware for demo
YUM Unix packages
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1 GMOD Components

Chado — database schema and middleware
GBrowse — Web-based genome annotation
viewing

Apollo — Desktop-based genome
annotation editing

CMap — Web-based comparative map
viewing

BioMart — Genome data mining from
Ensembl/GMOD
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1 Chado Database How-To

Chado - Getting Started
gmod.org/Chado_Manual
modules, conventions, design principles

Worked examples @ gmod.org
Load RefSeq Into Chado

Load BLAST Into Chado
Sample Chado SQL
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1 Chado Design

Modularity: inherent Chado schema, core
module, biology groupings, with common
structure.

Ontologies: standard biology vocabularies
a core of Chado design.

Associated software: Perl and Java
middleware, stand-alone programs with
Chado adaptors.
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1 Chado Design [2]

Complexity and Detail: inherent in
genome data, Chado embraces with room
to grow, plus long-term stability.

Data Integration: key component of
Chado, public and lab data sets can be
combined.

Support: shared responsibility among the
GMOD community.
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1 Chado Schema: Core

CV: Controlled vocabularies and ontologies

Sequence: Biological sequences and objects
which can be localized on them

Companalysis: Adjunct to sequence module for in-
silico analysis

Map: Adjunct to sequence module for non-sequence
localization

Organism: Taxonomy / species information
Pub: Publication / Biblio. / Reference information

General: General information / database cross-
references
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1 Chado Schema: More

Expression: Transcript and protein expression
events

Mage: for microarray data

Genetics: Genetic/phenotypic interactions in
genotypic/environmental context

Phenotype: for phenotypic data

Library: for descriptions of molecular libraries
Phylogeny: for organisms and phylogenetic trees
Stock: for specimens and biological collections
Contact: for people, groups, and organizations
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1 Chado Middleware

GFF to Chado data loader, with BioPerl
extensions (GenBank2GFF -> Chado, ...)

GMODTools - Output Bulk genome data
XORT - Chado XML input and output

Modware - OO-Perl Chado access
package (in/out)
Java middleware (Hibernate; others)
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1 GMOD Components [2]

Sybil — Web-based synteny viewing at gene &
chromosome level

Turnkey — “Skinable” Chado-based web site
Pathway Tools — metabolic pathways
PubFetch — Literature management
Textpresso — Automatic paper classification

LuceGene - Genome object/text/web search
system
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1 GMOD Components [3]

Wikipedia Community Annotation (in
development; EcoliWiki ++)

Comparative visualization - SynBrowse &
SynView

Genome grid - Teragrid methods for
genome computations (in dev.)
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WikiGenomes (ecoliwiki.net)
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1 GMOD Components [4]

Database Frameworks:

VMWare: virtual machine package with
basic GMOD components for demo

YUM distribution package

ARGOS : replication framework for genome
databases
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1 Putting GMOD together

Core: PostgreSQL database; Chado Schema;
Sequence & OBO Ontologies

System: Apache web server; Unix; BioPerl; ...
Load data: GFF to Chado
View: Gbrowse (Chado; MyS3q]; ..)

Edit/Update: Apollo, Wiki (coming), bulk-file
updates

Output: BulkFiles; BioMart;
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Example new MOD

{4 WFleaBase | BLAST | BioMart | GBrowse Maps | Genomics | Help Search: || Cene pages j (7]

Daphnia pulex genome release 1, 2007/07/07

Please read the Daphnia pulex Data Release Policy (PDF).

Mame Last modified Size

3 Parent Directory @6-Jul-2007 15:07 -
PASA_gene_annotation.html 14-May-2007 17:15 48k

&3 biomart/ 15-Jan-2006 12:84 ;
&3 blasts 24-7u1-2007 20:20 ;
[33 current_release/ @1-Sep-2BB7 15:29 -
@ dpulex_jgiB60oes/ @1-Sep-2BB7 15:29 -
(3 gbrowse/ 19-Ju1-2005 21:31 ;
@ gene-function 26-1u1-2006 13:07 ;
@ summariess Bo-Jul-2087 13:48 -

Apache/1.3.29 Server at wileabase.org FPort 7182

Description

Program to Assemble Spliced Alignments
Tables, sequences and data mining of genome features

BLAST assembly versions, predicted genes, genome map links

2006.09 assembly annotations, EST and data
Genome maps of 2006, 2005 assemblies, homologies, gene predictions
Gene Ontology associations for Daphnia and insects

Genome summary charts (homology genes, gene structure, phylogeny)
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1 Recap:Your project needs”?

New Genome? Known? Lab integration?
Assess your customer needs
Full database/toolset is overkill for some

Loosely coupled tools; complex and
simple

Pick the parts you need

Learn tools with examples first
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1 Chado-centric Genome

Genome Annotations

Proteome annotations, EST/cDNA, gene
predictions, RNA, transposon, promotor, etc.

Database cross-refs: UniProt, Gene Ontology,
KEGG, KOG, etc.

Web-Database

Gbrowse maps, Blast server with Chado output,
Gene detail reports, BioMart data mining;
Wikipedia community editing
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1 Contributing to GMOD

Current components
Need adopters to share effort
Re-use rather than re-invent
Describe : GMOD.org Wiki needs more examples

New components
Discuss with other projects: common need?

Shared specifications, use cases
GMOD recommended practices
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1 Active GMOD Mailing Lists

https://lists.sourceforge.net/lists/listinfo/
gmod-announce

gmod-schema  All Chado schema issues
gmod-gbrowse  GBrowse mailing list
gmod-devel General development

Related: Ontologies (SO, OBO); BioPerl;
Apollo; Biomart;
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