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?{%)) Introduction

It’s all about performance Keel bone fractures

SLYRECH

v" In at least 90% of hens in the
end of lay

v Affected by strain and age:
- Older > Younger
- Red line > White line
-..’.."' v" Housing system:
. - Caged > Aviary systems
" Baker S. L. et al., 2020

Garant R., et al., 2022



L PP Aims

SLU

Genetics

To investigate genetic architecture
and find markers that contribute to
genetic variance in bone qualities

iIn White Leghorn laying hens

Welfare

Address welfare impacts

Economic

Contribute to slowing economic
ISsues
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Cortex & medulla
content (Dunn et al. 2021)

Chemical composition parameters/
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Research Note: A deep learning method
segments chicken keel bones from whole-
body X-ray images
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g{!ﬁ )) Results: Heritability — Bone chemical composition
Infrared spectrometry (FTIR)

Trait Model 1: Heritability (SE) Genetic correlation

: : Cortical PO,/Amidel 0.08 (0.001) -0.99 (0.0)

0.19 using pedigree data Cortical MinCO,870 0.003 (0) 0.99 (0.0)

(Dunn. et al., 2021) Cortical MinCO,1415 0.03 (0.03) 0.7 (0.86)
Cortical CO5/Amidel 0.01 (0.001) -0.99 (0.08)
Cortical CO, 1450/1415 0.03 (0.03) -0.09 (0.64)

Cortical CO5;870/C0O;1415 0.01 (0.00) -0.99 (0.0)

Cortical crystallinity index 0.04 (0.03) 0.14 (0.68)
Thermogravimetry (TGA) Cort!cal golllagen maturity 0.02 (0.03) -0.76 (0.98)
Cortical lipids 0.06 (0.04) -0.1 (0.96)
it Heritability Genetic Cort!cal sulfates | 0.06 (0.04) -0.18 (0.43)
(SE) correlation  Cortical Amidell/Amidel 0.06 (0.04) -0.23 (0.51)
| Medullary PO,/Amidel 0.04 (0.03) -0.35 (0.45)
Cortical water 0.02(0.03)  0.17(0.54)  Medullary MinCO,870 0.03 (0.02) 0.04 (0.76)
Cortical organic 0.11(0.04)  -0.1(0.18) Medullary MinCO,1415 0.03 (0.03) 0.59 (0.68)
Cortical carbonate 0.03(0.03) -0.05(0.47) Medullary CO,/Amidel 0.01(0) -0.99(0.57)
T Medullary CO, 1450/1415 0.03 (0.03) -0.46 (0.97)
Cortical mineral 0.12(0.04) ~ 0.09(018)  Medullary CO,870/CO,14151 0.05 (0.03) -0.04 (0.41)
Medullarv water 0.01(0.01)  0.92(0.68) _ Medullary crystallinity index 0.01 (0.00) 0.99 (0.0)
Medullary organic 0.25(0.05) -0.72(0.08) = Medullary collagen maturity 0.05 (0.03) 0.56 (0.58)
Medullary lipids 0.01 (0.02) -0.44 (2.24)

Medull bonat 0.06 (0.03)  -0.02 (0.28)

ety camonare Medullary sulfates 0.08 (0.04) -0.11 (0.3)
Medullary mineral 0.26 (0.04)  0.71(0.08) © Medullary Amidell/Amidel 0.04 (0.03) 0.38 (0.46)




| )) Results: Bone chemical composition properties - Medulla

SLU

8

6-
4-
o-
0-

o N~ OO @
[ 1 1 [

Carbonate

_Minerel TGA

_Orgarl TGA

o N~ O
] 1 [

o N~ O
1 ] [
-

- SV M LD ONOOOR s

CO3_1450.C0O3_1415

- N M LD OO -

CO3_870.CO3_1415

o N~ O ®
1 1 [ [l

— N Dt LD OMNOOTE - s

_MinCi 415 FTIR

o N O~ O ®
1 ' ] [l

o N O~ O ®
1 ] ]

o N A~ OO @
1 1 ' ]

(= ]
1 1 1 [l




e PP Results: Bone chemical composition properties: Medulla
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Chr 1: 173.5-173.6 Mb
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-log10(P)-value
0(P)-value
0(P)-value

=3 S R2
Tl EE T e - B Gene annotation
RS AP S W e LT . Io-so « Top significant SNP within 5 genes
o~ © o < ~ © o < ~ © o ~ 0.25
y y » % ALGS5 - involved in regulation of cell
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JL)) Results: Bone strength properties: Tibia and Humerus
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)) Results: Bone strength properties - Humerus

Model 1: not adjusted for body weight

Hum breaking strength
h2 =0.24 (0.05)

Hum stiffness

h2 = 0.23 (0.05)

Cortical thickness

h2 = 0.07 (0.04)
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Model 2: adjusted for body weight

Hum breaking strength
h2 =0.27 (0.05)
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Hum stiffness

h2 = 0.29 (0.05)
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Cortical thickness

h2 = 0.07 (0.04)
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Chromosome 20, position (Mb)
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Genetic correlation with BW
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JL)) Results: Bone strength properties - Humerus
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JL)) Results: Bone strength properties- Humerus
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JL)) Conclusions
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» Keel density heritability was was close to 0, implying that another approach is needed to phenotype the
trait - WE ARE WORKING ON IT!
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