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What is ROBUSTMILK?

* EU small collaborative project f
+ Started April 2008
+ Completed April 2012

* 6 Northern European partners
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Partners

Scottish Agric.
College (SAC)

5

Moorepark 7

Swedish Uni of
Agric. Sci. (SLU)

x+——Lelystad Animal Sciences

\\Wagenmgen Uni.

Gembloux Uni.




Objective

To develop new practical technologies
to allow breeders to re-focus their
selection to include milk quality and
dairy cow robustness-and to evaluate
the cons nces of selection for
these rai king cognisance of

Healthy, fertile, capacity to handle
long-living cow environmental disturbances
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Project outline (6 WPs)

. Common database

. Phenotypic measurement tools
. Statistical tools

. Genomic tools

. Dissemination

. Management
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Accuracy of genomic selection
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Objective

To gather phenotypic and genotypic
data (including fixed effects) from all
partners into a single database with a
single pedigree file

Database available on password
protected website
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ROBUSTMILK=

Home | Explore Database | Animal List | Upload | Phenotypic Data | Documents | Admin | Field Tags | Logout
IDatabase Name Table Name IDescription IChoose
|T'Gen |ho||andPhenoTab|e1 |5.-'t.fagen|'ngen phenotypic breed table | C
T'Gen lhollandPhenoTable2 \Wageningen birthdate and genetic line ks
T'Gen lhollandPhenoTable3 \Wageningen milk sample analysis data ks
Teagasc lirelandPhenoRbBreeds Teagasc breed 1 and breed 2 composition of animals ks
|Teagasc ||'re|andphenoRbExperiments |Teaga5c experiment period detail of animals | e
|Langh|'|| ||angh|'||PhenoTab|e1 |SAC Table of genetic line and feed group details | e
[Langhill langhillPhenoTable2 ISAC Table of breeds and breed percentages |c
|Langh|'|| ||anghillPhenoTabIe3\-’v’eekly |SAC Table of milk yields and content analysis | C
[Langhill langhillPhenoTable4 ISAC Table of calving/service details |c
[Langhill langhillPhenoTables ISAC Table of sporadic health events |c
T'Gen lhollandPhenoTable4 \Wageningen calving/heat details |c
Teagasc lirelandPhenoRbFixedEff  [Teagasc fixed effects of animals |c
Teagasc lirelandPhenoRblactation  [Teagasc lactation details of animals ks
Teagasc lirelandPhenoRbRoutine Teagasc routine milk sample details ks
|Teagasc ||'re|andPhenoRbSporadic |Teaga5c sporadic codes and dates of events involving animals | e
T'Gen hollandPhenoNBZMaster  |Wageningen extra animals master table |C
|T'Gen |ho||andPhenoNBZPedBreed |5.-'xfagen|'ngen extra animals pedigree/breeds |f"
T'Gen lhollandPhenoNBZTable1  |Wageningen extra animals breed compositions ks
T'Gen lhollandPhenoNBZTable2  |Wageningen extra animals genetic merit ks
|Langh|'|| ||anghilIPhenoProgesterone |dir'ect transfer from langhill Progesterone table |t"'

|phenotyp|'cAn|'ma|5Un|'on |Un|'on of animals with phenotypic data from all partners |f"

|phenotyp|'cl\1|'lkUn|'on |un|'on of milk sample data from partners(Langhill, ASG and MPK) | C

View Table Contents |

Logged in as Donagh Berry.
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e | Taplore Dlabune | Animal Vsl | Upligz | Phevebepic Cals | Preoomends | &dmin | Feld Tags | gl

Robust Milk Cow Data
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HULALHITODGE /02 | eegase  [Daiiass HOLE ELN [F [HOLPLCEIU A 82E 14 [HORLLFDU L LE L i |2 o o
[(ICURI TREACTIA SIS Tragan (20002000 LIE) 5TTTH [F [ AT MALAENTAS 6D [0 TR TAGACTE ARDAT D [1es [1es
TR Tt TN e et MOCHERA G ARCHENR HERRLE 18 HOLE TELN | MMt 1ALy MLt gt |2 o o
[ICURITASITIEAE25 Toagan  [P0200 MOCRTRARE MO ICHTITTTA L) STTTH [r {10 B TMAZATTERIARS 4 (110 TR MASACTERC 26 |2 [ [
HOLIMLHIDOED Ao | leedase  JELVZITL MUCHERAIK RANCHER HAD LA, HOL ELN P HOLMLDMUCOL S 10 Lt |HOLMLHIUS s Lot | o o
0 TR TACOCTIATAATS Tepgan 10001 MOCRITGRE TITIC HORL 1) STTTH [ (T I TR T ERLSTRE || ICATRI TEACNTREMSIR |3 [y [
HOLIALHIDOD FU0sakas | Jendase  (L9ULTL MUCKHERAIE HIL B2 1Y HOLE ELN o HULHAARTOZZE 20001 |HURLILFDUD e s |2 feez o
CTRITAGOCTAATAD Tepgan  PUNULT MOCRITARK TFY NIATY 1) 5TTTH I TRACARL AGAA |01 TRITRATESS 36D |3 [ [
HOLIALHICOD A0S0 | (600050 |E5ULTL MUCHERAIE ELC SILLOHED HOLE ELN P HOLMLDMUC, 52 14 HORLILFE e L | o o
TR TAGOETETAZ92  Tegga (1R0200 MALYIIO00Y TIHA LI 57T T I TRACETA 287D || ICHTR TEANTAITTER |3 [ [
HOLALHIDOE A0 A42d0) | endase L1 HOLE ELN P HULGERMUCIIIT 2L |HOLMLDHIDUD0ESS S L |2 o o
ORI TACOCTEFAZITY Tewgaa (162050 ALY TARITT 1) STTTH G TUREAA 123407 [[IMETRIFCAZOZAZ05; |3 [ [
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Status

Database complete

Currently defining phenotypes (energy
balance) from stored individual phenotypic
components

Estimation of variance components across
countries - can the data be merged?
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- Mike Coffey (SAC)
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Objective

To evaluate the usefulness of routinely
measured milk mid-infrared
spectrometry to predict

- Milk quality (fatty acid content, lactoferrin)
- Robustness (energy balance)

Estimates of genetic parameters
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What is "Mid infrared” MIR)?

Group Numof | MKg Milk Solids ~ Fertility | Calving  Beef | Health [EBI€
Cows FKg F% Surv%s | % Contrib % Contrib| % Contrib % Contrib|% Contrib
PKg P% | ClDays
Overall Cows 81 158 €44 €27 |€£154 | €-74 | €17
78003 ) 04 08%  44% 8% | 0% % |€ 53 i .
00 004 | 03 16 .t
1st Lactation 16 167 €458 €25 | €177 | €7 £€-186 14 + P
1o 003 | 02 69.4%  38% 268% | 0% W€ 57 12 1
74 004 | 04 g ’
2nd Lactation 22 148 €308 €04 €144 | €84 €1 G 10 ’g $ P/
65 002 | 04 BI T wrn | ow | m €44 > | 4 %3
65 003 | 04 08 ¢ ”f‘
3rdLactation | 18| 10 €424 €-146[€133 [ €9 [€-08 0.6 - .}?
79 004 | 05 0% 0% 30% 0% w € 3 X
67 003 | 07 041 3
Tth Lactation | 10| 1% €392 €115 €131 | €83 [€-16 0.2 bL 4
80 006 | 00 61.4%  18% 06% [ 0% w (€ 54 00 C
59 003 | 09 .
5th Lactation (+) 19 189 €536 €225 | €186 | €-39 |£-38
ot 005 | 09 s 2a% |t | 0w | ow €8T Wavelength
85 004 | -4
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Milk fatty acid content

517 milk samples
(Belgium, Ireland, Scotland)

s

Calibration Validation
267 milk samples 250 milk samples
X=TPT+E
Y=TQT+F
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Proportion of variance explained

in external validation
Fatty acid ROBUSTMILK

n=250
C4:0-C12:0 0.83 to 0.90
C14:0 0.91
C16:0 0.86
Saturated 0.98
Mono-unsat 0.96
Poly-unsat 0.83
Short chain 0.91
Medium chain 0.91
Long chain 0.91

S tetal, JDS (In P eagasc
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Proportion of variance explained
in external validation

Fatty acid ROBUSTMILK Dutch Ireland
n=250 n=190 n=144
C4:0-C12:0 0.83t00.90 0.84t00.92 0.82 to 0.93
C14:0 0.91 0.94 0.92
C16:0 0.86 0.93 0.90
Saturated 0.98 0.99 0.98
Mono-unsat 0.96 0.92 0.90
Poly-unsat 0.83 0.48 0.69
Short chain 0.91 0.96 0.93
Medium chain 0.91 0.96 0.96

Long chain 0.91 0.87 0.91
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Energy Balance

418 lactations from 268 cows
(Experimental herd in Scotland)

s

Calibration Validation
306 milk samples 112 milk samples
X=TPT+E
Y=TQT+F
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Accuracy of prediction

Energy balance
- Across lactation = 0.71 to0 0.76
- Early lactation = 0.70 to 0.78

Energy intake
- Across lactation = 0.82 to 0.85
- Early lactation = 0.80 to 0.88

Body condition score
- Across lactation = 0.45 to 0.48
- Early lactation = 0.07 to 0.21
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Next steps

Validate energy balance equations in
Irish dataset

Estimate (co)variance components
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Objective

Develop the statistical tools to model
robustness (i.e., sensitivity to micro-
and macro-environments)

Develop statistical tools for modelling
milk quality (somatic cell count)

Joint models for milk quality and
robustness
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Approach

9 Genotype 1

>

S

s Genotype by environment interaction

a Genotype 2 = Genetic variation in environmental sensitivity
= Non-parallel reaction norms

(Herd) environment

Macro-environments Micro-environments

Are environments
identifiable? Yes No

Multi-trait model

How is it o<1 Genetic heterogeneity of
owis | . environmental variance
observed? Reaction norm model 2 s
2 4,
ol >0
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Outcomes to date

SCC>500,000 cells/mL and logo... better predictor
of mastitis irrespective of whether measured weekly
or monthly

Genetic evaluations for probability of getting
mastitis and probability of recovering from mastitis
using just SCC data

Number of somatic cells may be better than SCC

Developed statistical methodology to estimate
genetic variation in residual variance
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Next steps

+  Combine models to simultaneously
estimate genetics of residual variance
and environmental sensitivity across
large environmental differences
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Objective

Undertake whole genome associations
for milk quality and robustness in
research dairy cows across consortium
members

28



Approach

Holstein cows from four countries
- Ireland: 546

- Scotland: 653

- Sweden: 144

- The Netherlands: 590

Illumina Bovine50 Beadchip
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eagasc
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Future work

Expand the number of phenotypes
- Actual energy balance

- Dry matter intake

- Fertility

- Somatic cell count

Develop new methods of undertaking
associations

- Bivariate analyses
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Conclusions

Progress can only be achieved by working
together and intellectual property should be
left at the door

Huge potential for developing phenotypic
tools...just a bit of clear thinking

Improved models for evaluating udder health

Significant genomic associations detected
with ~1,500 cows
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