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Objectives

ÅProvide a mechanism for technology transfer 
between the Arabidopsis model, related Crucifer 
species and the crop
ïDevelop genetics and genomics resources to exploit 

variation from Brassica and related germplasm

ÅEstablish tools and technologies to expedite crop 
improvement



Benefits and applications of genomics resources

ÅSequence data
ïMarker development

ïExpression analysis tools (microarray development)

ÅLarge insert clones and physical maps
ïGene cloning

ïPromoter capture

ÅGlobal expression analysis 
ïIdentifying key control genes

ïeQTL mapping

ÅMutagenised populations
ïFunctional analysis

ïIdentifying novel variation



Traits targeted using genomics resources 

ÅOil content and fatty acid profiles
ïCanola quality B. juncea

ïDesigner industrial oils for B. carinata, C. sativa

ÅSeed glucosinolate levels
ïCanola quality B. juncea

ïHigh allyl glucosinolate meal for bio-pesticide use

ÅAbiotic and biotic stress tolerance
ïCold tolerance, blackleg, sclerotinia

ÅSeed composition
ïProtein production systems ïbiorefinery crops

ïReduction of anti-nutritionals, improved anti-oxidant levels (fish 
food)



AAFC Functional genomics tools 
for Brassica napus (DH12075)

ÅReference DH mapping population (250 lines)

ïComparative mapping to Arabidopsis

ÅLarge insert BAC libraries (>8x genome coverage)

Å>140,000 expressed sequence tags (ESTs)

ïOligo-based microarray(s)

ÅMolecular markers

ÅTILLING population 



Physical mapping resources for Brassica 
species at AAFC - SRC

Plate # 124

ÅBrassica rapa
ÅTwo BAC libraries for Chiifu (HindIII, BamHI)

ÅBrassica oleracea
ÅBAC Library for well characterised genotype (A12DH)

ÅBrassica napus
ÅTwo BAC Libraries for genotype used to develop all genomics 

resources, DH12075 (HindIII, BamHI)

ÅBrassica nigra
ÅBAC library for DH line, No100, developed by NRC-PBI 

(Alison Ferrie)



cDNA Library

(tissue)

Mean Read

Length

(bp)

Total HQ EST

Sequences

(%)

Distinct

Transcripts

(98% identity)

#At 

genes

% Full

Length

Apical meristem 731 7,479 (80.6) 3,315 1,730 2.5

Leaf 851 6,036 (69.7) 3,091 1,514 2.1

Senescent Leaf 577 8,464 (67.3) 3,755 1,784 1.0

Root 782 13,981 (79.8) 6,463 3,054 5.2

Stem 736 3,279 (58.9) 1,647 864 1.0

Flower 625 7,439 (69.2) 3,669 1,837 1.4

Very early anther 716 10,832 (65.6) 4,934 2,460 2.5

Early anther 720 4,414 (61.3) 1,959 1,081 1.1

Embryo 730 7,400 (82.0) 2,729 1,541 1.8

Bud 802 10,090 (75.8) 5,256 2,622 3.8

Late bud 766 3,015 (64.1) 1,794 1,108 1.3

Cotyledon 718 3,860 (71.8) 1,691 1,081 1.3

Cold stress ïdark 791 6,393 (70.1) 3,867 2,000 2.9

Cold stress ïlight 738 8,310 (83.2) 4,416 2,189 3.5

Osmotic stress ïleaf 737 13,067(72.4) 5,420 2,676 2.1

Osmotic stress- root 615 6,163 (64.2) 3,767 2,054 2.3

Damaged cotyledon 731 4,568 (68.3) 2,457 1,378 1.7

Etiolated seedlings 724 19,514 (77.5) 9,487 4,271 3.6

Total 726 144,352 (72.5) 46,648 12,596 20.0

AAFC Brassica napus (DH12075) EST 
collection

Forward (5õ) and reverse (3õ) reads from ~80,000 DH12075 clones 
(>140,000 reads)



Access to Molecular Markers

>3,000 simple sequence 

repeat (SSR) markers for the 

all Brassica species in Uôs 

triangle

ÅSNP discovery project

>1,500 loci; 1/3rd 

publicly available) and 

TILLING population 

under development



Desktop tools for Brassica researchers for 
exploiting the Arabidopsis sequence

Arabidopsis knockout

lines for functional 

characterisation

Brassica napus ESTs

for marker development,

expression analysis, 

transformation



Applying the tools:
Cloning blackleg resistance genes from B. napus

Leaf and stem lesions

In susceptible cultivars

Cotyledon Screening for 

resistant and 

susceptible phenotypes
R S



N7 blackleg resistance gene
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est179D16a

estM79E02a, est148G3a,

est119E6a

est126M9a, est32A6a

est149M9d, BNID116A5T7c,
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Two B. napus BAC

Clone ~280 Kb

Mayerhofer, Good, U of Alberta



Moving to B genome species and beyond

Adapted for dry areas, more tolerant to common canola 
pathogens, potential biorefinery platforms

ÅBrassica nigra (B genome)
ïEST sequencing on-going, BAC library: gene cloning, comparative 

genome analysis

ÅB. juncea (AB), B. carinata (BC)
ïEST development, SSR marker development for public release, 

targeted SNP marker development

ÅCamelina sativa
ï20,000 ESTs (NAPGEN): SSR and SNP marker development, 

mapping in reference RI populaton (Rod Snowdon, U of Giessen)



Acknowledgements

Isobel Parkin
ÅTechnical Assistance: 
ïTerry Huebert, Branimir Gjetvaj, Rob Wood, Lily Tang, Brent 

Mooney

ÅBioinformatics: 
ïSteve Karcz, Matthew Links 

Andrew Sharpe
Christine Sidebottom

Kevin Falk
Vicky Roslinsky




