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Improvement of wood quality related traits is currently hampered by costly chemical and
technological assays and the necessity to wait until the trees are nearly mature to evaluate
wood properties. The availability of a vast quantity of genomic data opens now a new avenue
to identify early selection criteria based on molecular information and therefore increase
selection efficiency. Association mapping is becoming a method of choice to identify QTN
(quantitative trait nucleotide) that contribute to complex trait variation. The implementation of
this approach requires on the one hand knowledge of the molecular mechanisms underlying
trait variation and polymorphism within candidate genes, and on the other hand the
availability of phenotypically well characterized genetic material. We are developing this
strategy in the frame of the French maritime pine breeding program, an economically
important forest tree species in the South Western Europe. About 500 trees from the breeding
population were evaluated for wood physical and chemical properties through the analysis of
2,800 half-sib progenies and 1,500 clones in 8 field tests. These same trees are being
genotyped at 185 SNPs obtained from the sequencing of 41 candidate genes, and an additional
set of 200 eSNPs detected in 147 EST-contigs (to be used as control). Statistical association
between the breeding values of the 500 trees and their respective genotypes will be tested
using mixed models accounting for relatedness among individuals of the breeding population.
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Context

Improvement of wood quality related-traits is currently hampered by costly chemical and technological assays, and the necessity
to wait until trees are nearly mature to assess wood properties. The availability of a vast quantity of genomic data opens up new
opportunities to identify early selection criteria based on molecular information, and thus to increase selection efficiency.

The aim of this study is to identify quantitative trait nucleotides that contribute to wood quality variation.
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- Background SNPs : 200 eSNPs (from 147 EST contigs)
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) Large sample size
@) False positive caused by population structure
or loss in power due to familial relatedness

/ Population structure Association mappl ng

@& Large sample size
@ False positive caused by population structure

Absence of structure
in the Aquitaine
population

Structured Association,
Genetic Control,
Mixed model taking into account population structure
and relative kinship
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AQUITAINE POPULATION

Absence of population structure, Presence of familial relatedness

2 Avoid effect of population structure pop30 Morocco

& Greatest statistical power

&) sample type difficult to collect 4B Sampieisizelimited Dendrogram obtained by hierarchical clustering using a Neighbor-Joining

(& Allelic diversity limited algorithm applied on a Fst distances matrix from 8 SSRs

Statistical associations between the breeding values of
the 545 trees and their respective genotypes will be
tested using mixed models accounting for relatedness

among individuals (61 trees).

i) Small sample size or narrow genetic basis

Quantative Transmission Disequilibrium Test,
Genetic Control,

Regression, |
Mixed model using coancestry matrix and relative kinship estimates

Genetic Control
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- From Yu et al., Nature genetics, Vol 38-2, February 2006
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