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Brassica Genomics Initiatives Update

Canadian Brassica Genomics Network Session

Faouzi Bekkaoui 10 Dec 09

Brassica genomics initiatives 
update  outline

1. Why Brassica genomics?y g

2. Genome sequencing technology

3. CanSeq project update

4. Update on other initiatives

5. Future initiatives
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Why Brassica genome 
sequencing?

A foundational resource for Brassica crop species:
Identify ‘novel’ genes• Identify ‘novel’ genes

• Understand complex agronomic traits
• High value transgenic lines
• Development of DNA markers for accelerated 

breeding and enhanced trait development
• Establish a basis for novel mutation (TILLING)( )

Genomics

Discipline Molecular level Tools

Genomics DNA/ gene Sequencing

Transcriptomics mRNA DNA chips

B
ioinform

a

Proteomics Protein PAGE/MS

Metabolomics Metabolite MS

atics
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Canadian Canola Sequencing Initiative 
‐ CanSeq ‐
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Faouzi Bekkaoui

B. rapa sequencing project –
NRC-AAFC collaboration

Multinational Brassica Genome Project (MBGP)
The Brassica ‘A’ genome : Multinational B. rapa Sequencing Project (MBrSP)
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Brassica Genome Sequencing 
International Initiatives

• B. rapa Genome Sequencing Project (BrGSP)

• China Initiative

• France Initiative

• Bayer Initiative

DNA Sequencing 
Technologies

• Sanger / Capillary
– gold standard, long reads (1kb), ABI3730xlg g ( )

• Next Generation Sequencing (NGS)
– Sequencing by Synthesis / Ligation

• Third Generation Sequencing
– Single molecule sequencing
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Costs of genome 
sequencing

• 2000 1st draft human genome       $3B

• 2003 finished draft $3M

• 2007 C Venter / J Watson $350,000

• 2008 Illumina  / ABI $50,000

• 2009 Complete Genomics $5,000

• 2010‐11? $1,000

Performance changes
Expect Additional 4-5x 
Output Increase in 200990
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Progress in DNA 
sequencing

• Miniaturization

• Improvement in chemistry

• Computation/Bioinformatics

• Significant research resources

• Competition/Race

De novo vs. re‐sequencing

• De novo
– Size 

– Complexity of genome (repeats)

• Re‐sequencing
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CanSeq revised objectives

• Complete the genome of B. rapa in collaboration with the 
International community (China, UK, Korea, Australia, US and 
France).

• Re‐sequence an oilseed B. rapa genome using the Illumina 
platform.

• Develop a whole genome shot‐gun of the B. oleracea genome 
in collaboration with the US, France and the UK.

• Generate a draft sequence of B napus – using B rapa and BGenerate a draft sequence of B. napus using B. rapa and B. 
oleracea as reference sequences.

• Re‐sequencing of 16 B. napus lines selected by the project 
partners.

• Initiate sequencing of additional B genome Brassica species.
13

CanSeq Accomplishments (1)

• 166 B. rapa BAC clones sequenced, 59 submitted to 
GenBank

• BAC sequencing to validate B. rapa (vegetable type 
Chiifu) sequencing as part of the international effort

• Approximately 16X DNA sequencing coverage has pp y q g g
been completed for the B. rapa oilseed line

14
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CanSeq Accomplishments (2)

• Approximately 7X DNA sequencing coverage of B. 
oleracea has been accomplished in collaboration 
with other institutions (USA, UK and France)

• Sequencing in Canadian spring B. napus line has 
begun

• Sequencing in B. nigra (B genome) has begunq g g g g

15

Project Data Release

• B. rapa, B. oleracea, B. nigra data
- released to public domain- released to public domain

• B. napus data
- project partners discretion to release 

• Project Website
- canseq.ca
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Example Brassica genomics 
project accomplishment 

Genome Canada, Genome Prairie/Alberta
Federal Genomics Initiatives (GHI/NRC, CGI/AAFC)

=> Development of ESTs, 450K in GenBank
• Microarrays: study of gene expressionMicroarrays: study of gene expression
• Genome Sequencing: Genome assembly
• Gene Discovery

Goal: Applications of genomics‐based

Bio‐renewable Oils for Food 
and Fuel 

Goal: Applications of genomics based 
approaches to enhance the productivity of 
canola by increasing oil content, seed yield 
and seedling vigour.  

18

4 Institutes (PBI, IIT, BRI and AAFC)

17 PIs, 42 FTEs
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Biorenewable Oils  for Food and Fuel 
Genomics & Health Initiative Program 

a sustainable R&D pipeline

Comparative Genomics 
Proteomics

Metabolomics

I - GENE DISCOVERY

II - FUNCTIONAL 
CHARACTERIZATION

sRNAs
Bioinformatics

III ‐ PRE‐COMMERCIALIZATION 

Transgenics, 
Mutagenized lines (KO, TILLING)

DNA Markers

TECHNOLOGY TRANSFER

Gene  Stacking
Field Evaluation

19

GHI4 Brassica Field trials
12 prototypes tested in 2009
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Performance associated genes 
conferring higher seed size

WT WT35S::SF 35S::SF

Datla et al
21
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Conclusions

• Genomics research long term, 
– investment has to be continuous

– Impact is gradual

• Progress in the technology tremendous

• Collaborations are key to success
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