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ge=PDs for cornrnercial peef cattle
GOAL: accelerate genetic improvement using genomics to generate gePDs
and multi-trait indices that perform well in crossbreds

Deliverables:

1) 34 million variants screened for functional impact on
feed efficiency and carcass quality traits;

2) gEPDs for 10 traits with > 35% accuracy in crossbred
cattle;

3) two multi-trait value indices for commercial producers;
and

4) Deploy genomic tools with immediate impact and value
(sire assignment, genomic breed composition and retained heterozygosity).
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Whole Genome Sequencing

Simmental 61 27
Limousin 34 30
Charolais 41 42
Angus 47 15
Hereford 33 15
Gelbvieh 31
Holstein 48
Other 43 9
Composite /
crossbred 41
Total 379 138

Stothard et al., 2015 GigaScience 4:49



Sequence-level genotypes for
gEPDs

>500 genome

seqguences

1000 Bull Genomes L Structural variant
Project discovery

| |

SNPs, indels Duplica_ltions,
deletions

N

Imputation and
annotation to

enhance gEPDs



Progress

Genotyped 2311 feeder progeny with GGP-LD (31k
SNPs) and 133 sires with l[llumina BovineSNP50

Completed sire assignment for 1428 progeny (success
rate = 64%)

Completed genomic breed composition and retained
heterozygosity on 2280 progeny, 2274 dams and 133
sires

Completed short duration RFI on 650 crossbhred steers
and heifers.

Received carcass data on over 2400 project cattle




RFI, backfat adjusted, kg DM/day

Sire assignment
Steer progeny feed efficiency by sire

(number of progeny/sire are in parenthesis)
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Sire assignment
Bull progeny feed efficiency by sire

$0.15 to $0.30

31 sires, 201 bull progeny

4 to 17 calves per sire

kg DM/day

'“‘“WHHHHW“

—<Is6vTl
—PITTET]
—£91TsT1
—8T8ISTI
—906L0¢T
—S9P 0§71
—L8LSYTI
—€LT80¢ET
—0L60§T1
—6T0TPTI
—6.L860¢1
—SIP80T1
—L816071
—L68¢0¢T
—+$eveotl
—L0L0§T1
5961571
—£870171
—9689071
—99L0¢T1
—+$TE8OET
—ST011¢T
—S0§L0¢ET
—£P1TsTl
—£L0TSTT
—6TIP 0§71
—0901§71
—£666¢TI1
—80LISTI
—S8vevil
—<91TPrTl

!
— v )

_
"
S S

(Lep/ALd 8Y) pasnipe Jepjoeq ‘14

—
1

Sire



Genomic breed composition

Relationship between breed composition by pedigree and genomic-based breed composition
In crossbred beef heifers
(Lacombe Research and Development Centre; 2015 born, n=102 )
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MyHerdandMe ... genotyping for beef cattle

Genomic-based breed composition & retained heterozygosity

Steer progeny Red Angus bull
Simmental
Simmental
17.6%
Hereford
2.4%

Total: 100 Total: 100

Retained
Heterozgosity: 32.8% 19.8%

™ Angus [ Hereford & Simmental I Other



MyHerdandMe ... genotyping for beef cattle

Genomic-based breed composition & retained heterozygosity

Steer progeny Red Angus bull Crossbred cow

Simmental

Other

Simmental 0.0%

17.6%

Hereford .......... Slmmenta.l
2.4% HodihE 35.3%
Angus
60.0%
Hereford
4.7%
Total: 100 Total: 100 Total: 100
Retained
Heterozgosity: 32.8% 19.8% 51.4

™ Angus L] Hereford & Simmental [ Other



Proportion of calves with less than 50% retained
heterozygosity (RH) by beef cattle herds

(numbers in parenthesis are calves per herd)
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Proportion of calves with <50% RH, %
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Commercial herds

Yes, 10 of 13 herds could improve hybrid vigor in crossbred cattle



Retained heterozygosity (RH) and RFl;,, in crossbred beef cattle.

Linear effect,

Groups Type n %RH kg DM/day per 1%
mean SD increase in %RH
DW steer 109 49.5 9.4 -0.016+0.007
IM steer 99 54.2 17.0 -0.007£0.005
LRC heifer 95 415 18.8 -0.006+0.002
All 303 484 16.2 -0.008+0.002

Each 10% increase in RH improves feed efficiency by 0.08 kg DM/d.
Thus increasing RH from 30% to 60% would save $18/head in feed
costs over 250 days of feeding.



1) Continue to detect genomic variants and rank for
functional impact on feed efficiency and carcass quality;

2) Generate gEPDs for
10 traits (< 30%
accuracy);

3) develop two multi-
trait value indices for
commercial producers;
and

4) Continue to deploy
genomic tools to
producers
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Extra slides below



Is low %RH and reduced hybrid vigor an opportunity?

Retained heterozygosity (RH) in calves born to 13 commercial

beef cattle herds

_ calves RH, % SD _\&% <50% RH
1 el 30.4 14.2 84.5
2 64 67.7 9.1 3.1
3 49.8 6.3 43.4
a4 395 55.6 @167 26.3
5 | 118 53.0 10.7 27.1
6 82 435 19.8 59.7
7 139 60.6 10.0 14.4
8 53 495 11.2 35.8
.9 120 472 13.4 50.0
10 73 . 480 16.9 57.5
11 130 59.9 9.7 13.8
12 497 40.7 14.7 68.6
13247 48.8 10.0 54.7
. Total 2280

Yes, 10 of 13 herds could improve hybrid vigor in crossbred cattle





