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ASSYST Network

ASSYST: Project aims

ASSYST: Project network » Ultradeep expression analysis in seeds and seedlings:
Seedling development Genome mapping Association genetics Digital gene expression profiling via Illumina SuperSAGE
m RS m o Integration of global gene expression data with phenotype,

Transortome profing BN [ty SN AN metabolite and yield data (“associative systems
(Ul L el agronomic traits, seed quélily analysis")
I e(AAFgI:‘t'ésll)s enome-wide trait associations e -
P — ooy  Identification of key regulatory genes for complex
mQTL analysis - . -
HPLC-MS analysis m (NRC-PB, AAFC, UGI) Associative expression traits via eQTL and gene-coexpression network
(NRC-PBI) analysis (UGI/MPIZ) -
I A analysis
Seed development A 4 e Generation and genotyping of a large public diversity set
m mg | SEEDEHED s (approx. 450 lines) for association studies in B. napus
| sonomatcs  Clobalreguatorygenes
: _ _ == Pubiic genomics resources o 454-based EST-SNP discovery and development of a new,
Transcriptome profiling Gene co-expression .
(AAFC, NRC-PBI) network analysis (JIC) Quantitative genetics tools pubhc SNP array ST 4 A

Background Multi-trait QTL “hotspots”

o Hotspots of QTL for multiple traits are often found in the same
chromosome regions in very different genetic backgrounds

o Similar heterotic QTL clusters (biomass, metabolites) have also

DFG Priority Program: been reported in Arabidopsis (Meyer et al. 2008, Lysec et al. 2009)

“Heterosis in Plants”

e Comparative QTL analysis of
heterosis for seedling biomass
traits, plant height, seed weight,
pod traits and seed yield in
different crosses
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Basundanda Quijada et al. Quijada et al. Udall et al. Udall et al. Chen et al.
et al. 2009 TAG, 2006 TAG, 2006 2006 2006 2007
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Gene co-regulation (trans-eQTL)
Correlated expression = Gene cluster

Multi-trait gene regulation

Chromosomes Hypothesis: Segregating population
.E :-4 A 2 [l L i 5

o |5 4 o Key QTI__ ho’_cspots for_
2o [ heterosis, biomass, yield,
o 2 b
S |F may be caused by global g
s 5l i regulatory genes that are =3
8 e § active in different Co-regulated o
5 £ 2l: P processes throughout the Gene cluster 2
gk £k EF : entire plant development @
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ez p o Global transcription @
£ ket | g factors should show up
e ),/ 1B ki as as major trans-eQTL
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Image: Zou et al. BMC Bioinformatics 2007 :‘%"“l-::'""’“ﬁA S w.".;.uﬂA

Identification of regulatory genes:

Digital Gene Expression

“Gene co-expression network analysis”

« Important hubs in a network Global expression analysis: Illumina SuperSAGE

recognizable by their number 5 : : : : : : : N
and strength of interactions §§ ecccooe ¢ 60 million tag sequences
P % 0000000 per Illumina run
e Some important hubs may be £l eeseeee .
more or less unknown s g cecccese °>1 ?""OEKSEE_EST tags
per Super ibrary
e Ultradeep transcriptome D L
sequencing (Illumina GAII): (L e Accurate quantification of

gene expression, even for
very low-abundance
transcripts and unknown
genes

Quantification of known and
unknown transcripts

Pooling of eight ID-
tagged libraries/lane
SR A (56 libraries/run)
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B. napus diversity set

o 454 sequencing of A s o 450 genetically diverse
anchored 3'-ESTs EST inbred lines

* SNP discovery in panel e Spring, winter, Asian
of diverse lines including oilseed types, fodder
mapping parents B rape, vegetable forms,

5 resynthesised B. napus
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o Release of public array EST
with 1536 SNPs on
target for early 2010

e Seed production complete, genotyping with genome-wide
SSRs in progress (genome-wide SNPs in 2010)

o Two new B. napus SNP
maps with extensive Eveland et al. Plant Physiol (2008) e 2009/2010 field trials (winter-type materials) sown at 5 sites,

QTL data greenhouse and growth chamber tests in progress s
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Transnational research

e Longstanding German-French cooperation in Brassica
genomics, GABI-Canada cooperation since 2005 Agriculture and Agri-Food Canada

www.agrge.ca

o Considerable synergy (technology platforms, expertise)

o ERANET-PG ASSYST: Much more than just additive benefits

2 BBSRC

bioscience for the future

o Close ties to Multinational Brassica Genome Project (MBGP)

%, brassica.info Deutsche
Forschungsgemeinschaft

. DFG

£ A NET
g AT GENCRES





