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A generic genome browser – why do 
we need it?

Genome databases have similar 
requirements

View DNA sequence and its associated features

Allow zooming/scrollingAllow zooming/scrolling

Do not reinvent the wheel for every genome 
sequenced
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GBrowse facts

Developed by and most popular component ofDeveloped by and most popular component of 
the Generic Model Organism Database (GMOD) 
project

Collection of open source software tools

Web-server application implemented in Perlpp p
Runs on any machine that runs Perl

Used by many model organism databasesUsed by many model organism databases
WormBase, FlyBase, PlasmoDB, etc.
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GBrowse architecture
Web browser

Web server

GBConfiguration GBrowseConfiguration 
file

/etc/httpd/conf/gbrowse.conf/<dbname>.conf

Database adaptor
(BioPerl)

Bio::DB::GFF (old)
Bio::DB::SeqFeature::Store (new)

GFF file
(in-memory mode)

MySQL
(database mode)

q ( )
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Gbrowse admin tutorial
This workshop follows the Gbrowse admin 
tutorial from Lincoln Stein, which can be foundtutorial from Lincoln Stein, which can be found 
at:

http://gmod.svn.sourceforge.net/viewvc/gmod/Generic-Genome-
Browser/branches/stable/docs/tutorial/tutorial.html?content-
type=text%2Fhtml

Designed for GBrowse 1 69Designed for GBrowse 1.69

Uses GFF3 format files

Older tutorial based on GFF2 can be found at
http://gmod.svn.sourceforge.net/viewvc/gmod/Generic-Genome-
B /b h / t bl /d /t t i l/db ff/t t i l ht lBrowser/branches/stable/docs/tutorial/dbgff/tutorial.html
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Setting up a GBrowse database

Create a GBrowse directoryCreate a GBrowse directory
/var/www/html/gbrowse/databases/<dbname>

Provide configuration file with same name
/etc/httpd/conf/gbrowse.conf/<dbname>.conf
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Running GBrowse off files

Copy GFF file (and optional FASTA files) toCopy GFF file (and optional FASTA files) to 
GBrowse database directory

/var/www/html/gbrowse/databases/<dbname>/<whatever> gff/var/www/html/gbrowse/databases/<dbname>/<whatever>.gff

/var/www/html/gbrowse/databases/<dbname>/<whatever>.fa

Set directory where GFF files are located inSet directory where GFF files are located in 
configuration file

[GENERAL][GENERAL]
description   = Volvox Example Database
db_adaptor    = Bio::DB::GFF
db_args       = -adaptor memory

-gff /var/www/html/gbrowse/databases/<dbname>
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Configuration file

/etc/httpd/conf/gbrowse.conf/<dbname>.conf/etc/httpd/conf/gbrowse.conf/ dbname .conf

Some things you can (or have to) do with it:
Set database adaptor

Configure the GBrowse web page 
( l t bl f t l i t )(selectable zoom factors, example regions, etc.)

Define feature tracks
D tData source
How they are displayed (glyphs)
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General feature format (GFF)
Widely used file format describing genomic features

Current version GFF3; GFF2 is depricated!Current version GFF3; GFF2 is depricated!
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Example GFF3
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Example GFF2

No more than two hierarchy levels
parent and childs

Grouping of features by assigning identical tags values

Aggregators required to display features with complex gg g q p y p
structure

Need to be configured in .conf file (ask Jeff or Ismael ;-)
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Running GBrowse off MySQL 
database

Set up MySQL databaseSet up MySQL database

Ask Duncan or me :-)

Upload GFF file into databasep
bp_load_gff.pl – incremental loading into existing database; slow

bp_bulk_load_gff.pl – initialize DB from scratch; 10x faster; deletes database!

bp_fast_load_gff.pl – incremental loading as fast as bulk load; does not work on all platformsp_ _ _g p g p

bp_seqfeature_load.pl – new (fast) load script fully compatible with GFF3 

Change database adaptor in .conf file
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GBrowse 2.0 – the next generation

Rewrite of the original GbrowseRewrite of the original Gbrowse
Currently in alpha test stage 

FeaturesFeatures
Dynamic updating via AJAX (“smooth scrolling”)

Attach different databases to GBrowse tracksAttach different databases to GBrowse tracks

Render different tracks in parallel (on different machines) to 
significantly increase performance

http://modencode.oicr.on.ca/cgi-bin/gb2/gbrowse/worm/
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Useful links
GBrowse 

http://gmod.org/wiki/GBrowse

GGbrowse mailing list
http://sourceforge.net/mailarchive/forum.php?forum_id=31947

GFF3 specificationGFF3 specification
http://song.sourceforge.net/gff3.shtml

GFF3 validator
http://modencode.oicr.on.ca/cgi-bin/validate_gff3_online

BioPerl documentation
http://doc.bioperl.org/

Glyphs available in GBrowse
http://bioperl org/wiki/Module:Bio::Graphics::Glyphhttp://bioperl.org/wiki/Module:Bio::Graphics::Glyph
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Using BioPerl to programmatically retrieve 
data from GFF3 files (or from database)

#!/usr/bin/perl

use strict;

use warnings;

use Bio::Perl;

print "Feature type: ".ref($gene)."\n";

print "Feature name: ".$gene->display_name."\n";

print "Feature start coordinate: ".$gene->start."\n";

print "Feature end coordinate: ".$gene->end."\n";

print "Feature strand: " $gene >strand "\n";use Bio::Perl;

use Bio::DB::SeqFeature::Store;

use Bio::DB::GFF;

# get feature from GFF file

print Feature strand: .$gene->strand. \n ;

# get coding sequence of transcript; 

# this code works only if gene is on forward strand

my $cds = "";g

my $db = Bio::DB::SeqFeature::Store->new

(

-adaptor => "memory",

-dir => "/var/www/html/gbrowse/databases/workshop_gff3“

y ;

$cds .= $_->dna foreach sort {$a->start <=> $b->start} $gene->CDS;

print ">CDS\n$cds\n";

# get protein sequence of transcript

);    

my ($gene) = $db->features(-name => "EDEN.1", -aliases => 1);

print ">Protein sequence\n".translate($cds)->seq."\n";
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Thank youThank you

Christian FrechChristian Frech
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