GLOBAL.: a 10-year experiment to phenotype, understand and predict lifetime health in dairy cows
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1. Context and challenge

/ Animal health is usually captured through isolated events, na
whole-life trajectories. Disconnected sensor, biological and
clinical data limit our ability to model how early life shapes
lifelong health and longevity.

« GLOBAL builds a traceable, reusable longitudinal data
infrastructure at INRAE Le Pin experimental facility linking
continuous phenotyping, detailed biological sampling and
clinical health events to predict "overall health” across the

productive life of dairy cows. J

2. Research objectives

ﬂ?henotype overall health : Develop a dynamic, Life-coua

phenotype of health from multi-source data.

 Uncover mechanisms & genetics Link health with
reproduction, longevity, resilience, production & welfare;
explore genetic determinism.

* Predict from early life : Predict lifelong health from genetics

and young-age measurements.
« Compare production systems Test whether health

\trajectories depend on the management system. /

3. Study design
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6. Expected outputs

/Longitudinal multi-source datasets (sensor + biological\

management) enabling fair comparison of health-prediction
models, clustering algorithms, and feature-selection methods
under realistic on-farm conditions.

« Dynamic characterization of “overall health” from birth to end
of life, linking early-life phenotypes (immunity, microbiome,
epigenome, etc) to adult health, longevity, and performance
across two contrasted production systems.

+ Identification of genetic variants, genomic regions, and
biological pathways underlying resistance vs. susceptibility to
infectious disease (mastitis, lameness, metritis) through
divergent line comparison.

\_ /

5. Integrate heterogeneous data

Collect data from heterogeneous sources: continuoux
sensing, biological sampling, and routine zootechnical
measurements.

@ Store data streams efficiently on appropriate platform
(today NextCloud®©)

Record validated data with metadata and a shared
key (e.g. animal x date table).

Identify the best analytical methods for long-term
health prediction, clustering, and lifetime trajectory
analysis.

Automated weighing
(D14-D70)

Body measurements
12 months 18 months

Collar fitting

Body measurements

4 months

Weaning

Hair, Microbiota
Blood samples

Microbiota Hair, Microbiota Hair, Microbiota
Genotyping Blood samples Blood samples
Blood samples

10
Welght,
Coloktrum
D3
Microbiota

Genotyping
Blood sample

Continuous monitoring throughout the trial
Weighing every 15 days / Health monitoring &
events / Automatic weighing (feeder)
Growth target: ration adjustment and culling for
extreme cases

. Growth / Body measurements / BCS / Weighing

. Biological sampling

Reproduction monitoring
Visual heat detection + collars - Pregnancy diagnosis (D35, D60 post-Al)

Max. 5 lactations
Penalty-point culling
system

Weighing D4-D6
BCS 1x / month

Linear scoring
Dgo

Calving

Dioo Exit day

w0 W W\

I.actation — Grazing OR Ba'n

MW: : D20 o dDEO [ D100 Exit day
o uc:]ro [} al Halr. Microbiota 00 J_i?’ip es Blood samples Bloﬂn:_i sample (1)
ood samples Blood samples, Milk | at exit or before

death / euthanasia

Vaginal mucus

Continuous monitoring throughout lactation
Daily milk yield + milk quality + progesterone 3x/week - \Weighing 1x/week -
Health monitoring & events
Mastitis: diagnosis & sampling < Body measurements at 24 months then yearly
(4 sessions/year)

. Reproduction

=N
REPUBLIQUE
FRANCAISE

L’z'berte’
Egalité
Fraternite

INRAZ gR{-o INRAG

GENETIQUE ANIMALE ET
BIOLOGIE INTEGRATIVE [GABI]

ECOLE
NATIONALE
VETERINAIRE
ALFORT

Faris 1765



	Diapositive 1

