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Overall Objective:
To identify alleles which confer stable

high bread-making quality

» Identification of novel transcripts where expression
during grain development is consistently correlated to

genetic variation in quality parameters

» Mapping of these transcripts to chromosomal
locations and comparison with known QTLs

Deliverables:
1. Molecular markers for selecting grain end-use qualities

at an early stage in the breeding process

2. Identification of candidate genes for further improvement
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Design

7 DHLs from Spark-Rialto mapping population,
matched for glutenin composition, flowering time,
varying in bread-making quality

X

2 environments: cool&wet
hot&dry applied after 14daa

X

2 years (2004 and 2005)

=28 transcriptome at 14daa, transcriptome at
23 daa, harvest and quality parameters.



There are highly significant differences in quality traits
between DHLs which are consistent across years
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There are highly significant differences in quality traits
between DHLs
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Transcriptome data are consistent with
design
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Integrating quality and transcriptomics data

quality <> transcriptomics

expression correlated with expression correlated with
traits across genotypes & traits across genotypes
environments

novel information on what alleles in 7 SR DHLs which
processes important in trait confer trait variation



Candidate gene selection

transcripts represented on Affy chip [ 55,000 }

1 effect P<0.05, MTC

significantly different between{ 1,905 }
genotypes




Hormalized Intensity {log scale)

Many genes are significantly different in expression
between genotypes
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Candidate gene selection

transcripts represented on Affy chip [ 55,000 }

1 effect P<0.05, MTC

significantly different between{ 1,905 }
genotypes

1 correlation P<0.01

expression significantly { 468 }
correlated with quality trait
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Candidate gene selection

transcripts represented on Affy chip [ 55,000 }

1 effect P<0.05, MTC
significantly different between { 1,905 }
genotypes
1 correlation P<0.01
expression significantly { 468 }
correlated with quality trait _ _
gene function, correlation
1 strength, size of effect..

selected for mapping{ >0 }

1 possible to map

mapped { 34 }




2 Transcripts which map to same SSR on 7B show
opposite expression trends
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2 out of 3 Transcripts which map to same SSR on
/B show opposite expression trends
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2 transcripts which map to same SSR on 3D show
same expression trend

100

+ correlation with flour colour, loaf
volume, loaf height

103

A AN

TN

Maormalized Intensity (log scale)

=
%

0.13

==

10 s s e s s s s B S S s B S e S S S B S B B B B B S S s S S S B B S B R B B S S B S B B S B B B B m B
200414 A 2005234 200514 A 2004234 2004144 2005234 200514 A 2004234 2004144 2005234

'—rig7— “—sriz— “——spi— “—sp4y1— —sgps— “—scri— “—=xcRraz




Next steps

Complete analysis

— compare traits with field data

— quality QTLs for whole population
— quality QTLs of other populations

Confirm allelic expression differences

Final ranking of candidates for conferring
beneficial traits

Pursue promising candidates further ?
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