PHD fundings: 50% SMARTER (UE H2020) + 50% RESILAIT (APISGENE)
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Introduction

What is resilience?

Minimally affected
by perturbation

Refers to short term perturbations

Time related process

Environmental
perturbation

Interconnected pathways

«__  Shock
absorber

Hypothesis

There is a diversity of metabolic strategies to respond to an underfeeding challenge, and

these strategies are part of the heritable resilience mechanism in the dairy goat



Experimental
design

Comparison of the two longevity goat lines

Ithurbide et al. 2022, JDS
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Experimental

design

Metabolic response to underfeeding challenge

Underfeeding challenges
e Early lactation primiparous goats

« Two days on straw e J = e
Measures : o |

14 milk metabolites | gt | | W VEPWN |

* Production, Fat content, Protein content, SCS R : R ——

* From day -7 to day +6 <l

Year of the underfeeding challenge /

Concentration

LDH Malate (microM NH2 (micro. Eqv. TAG (mM
INRAE facility - i ) =
2020 2021 2021 2022 Total =
P3R Bourges  P3R Bourges Paris Paris g | - Je o |1 R =
Low_LGV 15 14 17 14 60 T e
High_LGV 18 22 17 21 78 o R 2 — Bourges 2020
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Isocitrate

Metabolic trajectory

modelling
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Calculation of the functional principal
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Like a classical PCA, the linear principal
component decomposition explains as much
of the variation as possible
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Metabolic trajectory

modelling

AN M\

pc1 = Pc2. PC3
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Isocitrate
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PC1 * courbe i

Metabolic trajectory

modelling
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6% explained var

PC2
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Metabolic trajectory
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6% explained variance

PC2
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Unsupervised

clustering

Higher body fat mobilisation during challenge

BN Sharper decrease and slower increase of the milk sugars and protein related metabolites

Cluster 1

BN |nflammatory indicator remains longer
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Conclusion

A powerful statistical approach for exploratory characterization of
multivariate longitudinal data

A type of metabolic response to dietary challenge, characterized by
high lipomobilization, high milk glucose depletion and high
inflammatory response, associated with poor survival

Several milk metabolites profiles seem heritable
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Conclusion

measures shows potential
ohenotypes

Multivariate analysis of non-invasive mill
for deriving new resilience
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Unsupervised

clustering

Unsupervised clustering

F:P ratio MFC (g/kg) MPC (g/kg)
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