
Compararative 
Genomics With GMOD 

and BioPerl
Jason Stajich

Duke University



Fungal Comparative 
Genomics

Problems

Many fungal genomes

No central place for annotations, interlinking 
homolog information

Want to visual gene structures and genome context

Need system for good database system for scripting 
genome questions



Getting the Data in

GFF3 as the data transfer format

Write GenBank -> GFF3 scripts

Read in data from genome Centers (Broad, 
Sanger, WashU, JGI, SGD)

Jason’s Annotation Pipeline for Genome 
Annotatation



What I needed
Database for storing and querying genome annotations

Bio::DB::GFF (BioPerl & Gbrowse)

Visualization - Gbrowse

Analyses

Ability to query for a gene’s exon-intron structure 
and sequences

Are gene families clustered on chromosome?

Are functional classes of genes clustered on 
chromosome?



Gbrowse

Visualization of annotation data

Does not have to be for whole/finished 
genomes

Most projects are unfinished so many contigs 
(100s - 1000s)

BLAST interface with link to Gbrowse view 
allows user to start with query sequence and 
get to the genomic location



Gbrowse View

Click 
Here



Gene Page (1)



Gene Page (2)



Gene Page (3)



GENE Page (4)



Similarity Database

Similarity Pairs

Organism

Alignment Pair

Gene Transcript Translation

Seq stringSeqExon



Other tools

BLAST interface

Search your sequence and get marked up 
results with links to Gbrowse

Retrieve Spliced CoDing sequences, 
translations, introns from Gbrowse



BLAST Tool



Re-formatted BLAST



With Links



FetCH SeQuences



What’s Missing

Homolog/Ortholog/Paralog capturing

Pairwise focused summary stastistics

Multiway ortholog summaries

Ensembl Compara --> GMOD Compara?

Linking to gene trees



Tools Used

Perl & BioPerl (www.bioperl.org)

Gbrowse (www.gmod.org/ggb)

Mysql database


