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To assess the effectiveness of large-scale FTIR phenotyping using two
approaches:

1.estimating the additive genetic correlations between LAB-measures and
FIELD-FTIR-predictions

2.evaluating the predictive ability of FTIR-derived phenotyping using
different genotyping strategies
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Genetic analysis

LAB and FIELD as 2 distinct traits
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Traits h? LAB h? FIELD ly R2cy
(n =1,200) (n =700,000)
MCP (4 ‘standard’ MCP, 4 Optigraph, 6 ~0.24 ~0.32 ~0.77 ~0.54
new modeling parameters)
CY - RECs (3 % of CYs and 4 nutrients ~0.25 ~0.30 ~0.85 ~0.69
recovery in curd)
Protein profile (6 fractions: aS1-CN, ~0.44 ~0.22 ~0.64 ~0.46

aS2-CN, B-CN, k-CN, B-lactoglobulin
(LG), and a-lactaloumin (LA) + total
casein, protein and whey)

30 traits in total
ry additive genetic correlation between LAB and FIELD
R2., estimated on LAB dataset using Bayes-B with the BGLR library on R
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Genomic analysis

LAB and FIELD as 2 different traits (same model)

Single-Step GBLUP method
The pool of genotyped individuals consisted of:

» 1,011 LAB cows (genotyped at 50k)

1,463 FIELD cows (genotyped mostly at LD and imputed to 50Kk)

181 sires with both LAB and FIELD daughters (genotyped at 50k or HD and imputed
to 50K)

540 sires with FIELD daughters only genotyped at 50k or HD and imputed to 50k.

The software fimpute was used for imputation (Sargolzaei and Schenkel, 2013)
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FIELD.t LAB.t
75% of 75% of
records records
FIELD.v LAB.v
25% of 25% of
records records

DAFNAE 70t Annual Meeting of the European Federation of Animal Science

Diparimento i Agronomia Animal City of Ghent (Belgium), 26 - 30 Aug 2019

enti Risorse naturali e Ar wbc te



k| B Mat&Met / 2

AN N I DI PADOVA

LAB.t
75% of records

FIELD data
is not recorded

LAB.v
25% of
records

DAFNAE 70t Annual Meeting of the European Federation of Animal Science

Dipartimento di Agronomia Animali City of Ghent (Belgium), 26 - 30 Aug 2019

Alimenti Risorse naturali e Ambiente




8A63 €1y Mat&Met / 2

AN N I DI PADOVA

FIELD.t LAB.t
75% of records 75% of
records
FIELD is recorded, but LAB.v
only for proven bulls 25% of records
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FIELD is recorded
for proven and
progeny testing

FIELD.t bull LAB.t

75% of records utls 75% of records

FIELD.v LAB.v
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Results: B-casein
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» For genetic purposes it is important having relatively large FTIR (LAB) calibration sets

* The ry between LAB and FIELD could be an important criterion to assess the robustness
of calibrations equations

« In terms of prediction, results demonstrated the relevance of FIELD measures,
especially when coming from progeny of proven bulls

« Collection of FIELD measures of progeny testing bulls appears to be unnecessary for
the traits studied

« As there is no evidence of an advantage of including FIELD information for progeny
testing bulls, progeny testing schemes could be replaced by a more vast and robust
collection of FIELD measures on daughters of proven bulls
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Thank you for your attention!

U PROVINCIA AUTONOMA
* DI TRENTO
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8 Rationale

 FTIR-based phenotyping is a compelling choice for genetic
Improvement of milk quality traits

« Genomic selection (GS) has revolutionized animal breeding,
especially in dairy cattle

« Validation strategies??

DAFNAE 70t Annual Meeting of the European Federation of Animal Science
Dipartimento di Agronomia Animali City of Ghent (Belgium), 26 - 30 Aug 2019
Alimenti Risorse naturali e Ambiente



DI PADOVA

12222022 UNIVEB‘SITJ\ - 2
8““ DEGLI STUDI ReS u ItS rg e R CV

1,00 -
[ )
R QQ. J.& :
0,80 - o o5 :,’0 °
® o
0,60 - o
o (]
0,40 - )
0,20 -
0,00 ; ; . . .
0,00 0,20 0,40 0,60 0,80 1,00
R2cy

DAFNAE 70t Annual Meeting of the European Federation of Animal Science

Dipartimento di Agronomia Animali Clty of Ghent (86|g|um)! 26 - 30 AUg 2019

Alimenti Risorse naturali e Ambiente




Models / 1

Spectra editing of the population

*The spectrum T transformed to A = log(1/T)
*PCA on the FTIR spectra with Mahalanobis distances

«Samples with a probability level <0.01 were considered to be outliers and removed
from the data set

*Absorbance values for every wave centered to a null mean and standardized to a
unit sample variance within year periods

*For each trait a BayesB regression was applied, with 100,000 iterations and 20,000
chains discarded as burn in

DAFNA 70t Annual Meeting of the European Federation of Animal Science
Dipartim:
Alimenti

Al City of Ghent (Belgium), 26 - 30 Aug 2019

I
mbiente

Al
Ar



DI PADOVA

QrA Gl e Results - Ag?a e r FTIR -calibration
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