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Seed Characteristics Define the Crop Performance and Value

Seed Represents two Key Phases of Canola Life Cycle
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Diversity in Brassica Species

Credit Graham King 
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Development of Brassica Genomic, Proteomic 

and Metabolomic Resources and their 

Applications



Genome Wide Expression Analysis of 

Brassica Embryo/seed

(ESTs, Proteomics, Microarrays)
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SPECIES STAGES ESTs CONTIGS SINGLETONS

B. napus

Zygote 18462 2504 11576

Quadrant 11648 1378 4785

Globular 18235 2366 6179

Heart 16384 2274 4148

Torpedo 8761 1228 2810

Bent embryo 7560 512 2339

Mature embryo 5158 537 2743

Total 86208

B. rapa

Globular 8590 1081 3358

Heart 7680 1133 2949

Torpedo 6667 1003 2953

Bent 7001 937 2361

Total 29938

B. Oleracea

Globular 5905 734 1594

Heart 7332 610 1457

Torpedo 6493 471 1452

Bent
6358

513 1278

Total 26088

Brassica sp. 142,234

Brassica Embryo ESTs



Brassica Seed ESTs

ς Various stages of embryo development ~145,000

ς Early seed stages under stress conditions ~34,300

ς Microspore embryogenesis ~29,000

ς Germination ~48,900

ς Dormancy ~33,200

ς Seed Coat ~121,800

ς Endosperm ~23,500

Total BrassicaESTs  ~436,000  



Development of High density Brassica 

CombiMatrix 90K Oligo array

Å Developed in Collaboration with AAFC

o Started with ~ 800,000 ESTs 

(including GenBank sequences)

o ~  104,000 unique transcripts

o ~  90,000 selected for primer 

design & array preparation

Å Estimated Brassica napus genes 

coverage: 68%



Differentially expressed genes during Embryo/seed 

Development of B. napus: Hierarchical Cluster Analysis


