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How best to bring together diverse data about How best to bring together diverse data about Brassica Brassica genomegenome
organisation?organisation?

How best to make data accessible and useful to people?How best to make data accessible and useful to people?

How informative is the How informative is the Arabidopsis genome Arabidopsis genome sequence in determining sequence in determining 
Brassica Brassica genome genome organisation?organisation?
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Data sources for Data sources for BrassicaBrassica comparative genomicscomparative genomics

Arabidopsis genome and genome annotationsArabidopsis genome and genome annotations
(NASC, 2005)(NASC, 2005)

Lukens et al, 2003   http://www.genetics.org/cgi/content/full/164/1/359BrassicaBrassica sequence datasequence data
genomic DNA sequencesgenomic DNA sequences
EST sequencesEST sequences
BACBAC--end and BAC sequencesend and BAC sequences

((GenbankGenbank, 2006), 2006)

BrassicaBrassica chromosome length estimateschromosome length estimates
(Arumuganathan and Earle, 1991; Johnston et al., 2005; Bennett and Leitch, 1995; cited in Brassica.info, 2005)

BrassicaBrassica genetic linkage mapsgenetic linkage maps
(Cavell et al., 1998; Lombard and Delourme, 2001; Lowe et al., 2004; Yang et al., 2005; Parkin et al., 2005; Piquemal et al., 2005; Kowalski et   
al., 1994; Lan et al., 2000; Sebastian et al., 2000; Lukens et al., 2003)

BrassicaBrassica/Arabidopsis /Arabidopsis syntenysynteny mapsmaps
(Kowalski et al., 1994; Ryder et al., 2001; Parkin et al., 2002; Lukens et al., 2003; Parkin et al., 2005)
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httphttp://://ensemblensembl..warwickwarwick.ac..ac.ukuk
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Generating likely hypotheses of Generating likely hypotheses of Brassica Brassica genome genome organisationorganisation

Analysing the relationship between Analysing the relationship between ArabidopsisArabidopsis genomegenome sequence sequence 
and known information about and known information about Brassica Brassica genomesgenomes

Generating alignments between theGenerating alignments between the Arabidopsis genomeArabidopsis genome
sequence and shortersequence and shorter Brassica Brassica genomicgenomic, EST, and marker , EST, and marker 
sequences (BLAST, Ssequences (BLAST, S--search, WABA)search, WABA)

Analysing the alignments to develop likelihoodAnalysing the alignments to develop likelihood--based models of based models of 
microsynteny microsynteny between between Brassica Brassica and and ArabidopsisArabidopsis ((PerlPerl, SQL), SQL)

Analysing the relationships between the Analysing the relationships between the Arabidopsis genome Arabidopsis genome 
sequence and sequence and Brassica Brassica genetic and genetic and syntenysynteny maps to develop maps to develop 
likelihoodlikelihood--based models of largebased models of large--scalescale syntenysynteny ((PerlPerl, SQL), SQL)

Turning the results of the analyses intoTurning the results of the analyses into EnsemblEnsembl objects, objects, 
dynamic web pages (SQL, dynamic web pages (SQL, BioperlBioperl, , EnsemblEnsembl API)API)
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CharacterisingCharacterising microsyntenymicrosynteny in in B.B.oleraceaoleracea

If two If two BrassicaBrassica genes have genes have homologshomologs in in ArabidopsisArabidopsis, which are , which are 
adjacent, how likely are the genes to be adjacent in adjacent, how likely are the genes to be adjacent in BrassicaBrassica??

Probability of two B. oleracea genes being adjacent, given that 
their Arabidopsis homologs are adjacent, 

by size of gap (bp) and gene orientation in Arabidopsis
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Using models of Using models of microsyntenymicrosynteny to generate likelihoodto generate likelihood--based based 
predictions of micropredictions of micro--scalescale BrassicaBrassica genome organisationgenome organisation
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Models of likelihood of microsynteny between B.oleracea and 
Arabidopsis fitted to observed data, by gap size and orientation
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Characterising genetic-scale synteny between Arabidopsis and 
Brassica A and C genomes

•Used the Parkin et al (2005) synteny map to predict the loci of 
sequence-tagged B.oleracea genetic markers:

•Towards a likelihood function for 
the specificity and accuracy of 
predictions derived from the 
Parkin et al map.

Predicted vs Observed B.oleracea marker loci, by 
Linkage Group

B.oleracea L.G. location
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ApplicationsApplications

17 B.oleracea ESTs were identified as candidates for
investigation as disease-resistance candidate genes 
- high hit rate.

670 670 PeronosporaPeronospora ESTsESTs were screened were screened forfor contamination with contamination with B.oleraceaB.oleracea
sequencesequence, 82 were , 82 were annotated withannotated with putative housekeeping functions by putative housekeeping functions by 
homologyhomology..

Composition of B.oleracea retrotransposons characterised, compared with 
Arabidopsis, and results published.

Integration of Polish B.oleracea genetic map with the Warwick HRI integrated 
B.oleracea genetic map is ongoing.
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Future WorkFuture Work
Towards a community comparative Brassica/Arabidopsis genome browser
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QuestionsQuestions……
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