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Background

» Arabian and crossed Arabian horses are well adapted to run long distances u
160 km endurance race in bouts 0f-80 km

« This level of performance is based on:
-intense aerobic metabolism
-adaptation of the cardiorespiratory system — .. 4 :0avaluate
-effective body heat dissipation
-maintenance of homeostasis

N

GenEndurance project:

Determine phenotypic criteria that are:
1/ easily measurable
2/associated with endurance performance

3/sufficiently inheritable

GenEndurance
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Background

Phenotypic criteria evaluated on GenEndurance:
Body measurementsnorphometry gaits,cardiac dimensiorehavior traits

Phenotypic criteria Correlation with

endurance performance

Bodymeasurements 0.1<r High
Morphometry 0.11<r<0.17 Lowto medium
Gaits 0.08<r<0.15 Lowto medium
Cardiaaimension 0.18<r<0.20 Medium

Robert et al., 2017

A Endurance performance&as suspectetb be
multifactorial
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Objective

PerformGWAS tadentify geneticdeterminants(SNP¥
associatedwvith :

- bodymeasurements
- 2D-morphometry

- gaits(walkand trot)

- cardiacfunction

- behaviortraits
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Animals and phenotypes
63 phenotypic traits measured on 1,0KB3abian horses

 Body measurements (n=1,012 horses):
Withers height (WH), thoracic circumference (TC), body length (BL), weight,
skin thickness
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Animals and phenotypes
63 phenotypic traits measured on 1,0KB3abian horses

e 2D-Morphometry (n=716):
l y3dzZfE F NJ YSIFadzZNBYSyduas o2ySa SyadKs:
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Animals and phenotypes
63 phenotypic traits measured on 1,0KB3abian horses

 Walk (n=673) and trot (n=668) characteristics:

Stride frequency, regularity, symmetgorsoventral, lateral and longitudinal
F OUADGAGASEASY LINRLIzZ aA2y LI2GSNE X

Gait analysis othe track with
anaccelerometridevice:
Equimetrix
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Animals and phenotypes
63 phenotypic traits measured on 1,0KB3abian horses

e Cardiac dimensions (n=326)
t dzf Y2Y I NB FNIOSNE FYR F2NIAO RAIFYSGSI

!

Transthoracictwo-dimensional
echocardiography
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Animals and phenotypes
63 phenotypic traits measured on 1,0KB3abian horses

* Quantitative behavior traits (n=371

- Behavior score when measuring :
- skin thickness
- withers height
- weight
- taking blood sample

- Numberof trials to step on theveighting
platform
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Animals and phenotypes

1,013 Arabian horses:
Age 4-12 years

Sex 9% male, 44%elding 47%female

Places 17
Enduranceompetitionor Fieldexercisetest
Years 2011-2014

1,309 horses genotyped (1,0pBenotypednorses + ancestors): -
I 86% MD chip (Illumind &  14% HD chip (AffymetriX) S

¥

Imputation (Fimpute2.2 software)
allowed to merge all the genotyplng data
100% HD chip s
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Genome-wide associlation studies

Linearmixed modelwith a singleallele SNPeffect:
y=>+X" +WJ BZu +8

\ residual
Phenotype /
AIIeIe

Mean Fixedeffects Vectorof

genotypes effect Incidence  \/actorof random
of the SNP  of SNP matrix — holygeniceffect,

= genomickinship
matrix

UsingGenABEpackage in RAulchenkeet al. 2007)
Thresholdp-value: 1
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Results: Withers Height
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Results: Skin thickness
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Results: Cardiac dimensions

Pulmonary artery diameter (PA)
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Results: Gaits and behavioral traits

Propulsion power Number of trials to pro
(Trot) step on the weightingie s
platform
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Results: Endurance racing performance

Assessed with 3 performance traits:
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Conclusion:

GWAS:

* Skinthickness } High/Medium SNP significances<p.value<102*
Pulmonary artery diameter

e Gaits & Behavioral traits A Low SNP significances <p.value<108

* Endurance racing performance A Low SNP significances <p.value<10¢

\

Polygenic determinism of the endurance ability

Candidate genes will be investigated in the main QTL regions
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Thank you for your attention

Fonds l::perun

Sohy ot N CHASSIER Marjorie
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