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Gene expression of equine trophoblast is affected by maternal age
Possibly contribute to the lower fertility in older mares

Gene expression & histology of placentas are affected by maternal age but no gross morphology 
Possibly affects fetomaternal communication/exchanges

Perturbations in gene expression in placentas are already present in the embryo trophoblast

RNAseq differential analysis: DESeq2 package on R software with size and
sex as cofactors for embryos; gestation length, foal sex and placental
weight as cofactors for placentas; padj<0.05 for significance

Gene Set Enrichment Analysis (GSEA): Broad Institute software using the
KEGG and GO biological process (BP) databases
→ Redundancy was reduced using SUMER analysis
FDR<0.05 for significance; In analyses, “young” is the reference group

Stereological analysis: Microcotyledonary and allantoid relative surface
and volume quantification by One Stop Stereology using Mercator®
software (ExploraNova)
Statistics: linear model with permutations with R software, including
gestation length, mare weight and foal sex

BIOINFORMATIC & STATISTICAL
ANALYSIS

UMR 1198 Biologie de la Reproduction, 
Environnement, Epigénétiques et 
Développement – INRAE
Domaine de Vilvert
78350 Jouy en Josas, France

http://www6.jouy.inra.fr/breed

Maternal age alters gene expression in blastocyst trophoblast and 
term placenta as well as term placental structure
E Derisouda,b*, S Gastaldoa,b, O Valaisa,b, L Jouneaua,b, C. Duboisc, A Duranda,b, M Dahirela,b, A Prezelina,b, Y Jaszczyszynd, L. Wimelc, P Chavatte-Palmera,b

aUniversité Paris-Saclay, UVSQ, INRAE, BREED bEcole Nationale Vétérinaire d’Alfort, BREED  cIFCE, Plateau technique de la Valade  dInstitute for Integrative Biology of the Cell (I2BC), UMR 9198 CNRS, 
CEA, Paris-Sud University, France

INTRODUCTION

Corresponding authors: emilie.derisoud@gmail.com / pascale.chavatte-palmer@inrae.fr

 Mare age associated to 
fertility and  embryo loss

EMBRYO & PLACENTA COLLECTIONS

RESULTS

CONCLUSIONS

DIFFERENTIALLY EXPRESSED GENES IN TE

35mm follicle

Ovulation induction (hCG)
+ AI

8 days

Ovulation check 
at 24 hours

Embryo 
collection

Young (6-year-old) & Old (≥ 10-year-old) multiparous saddlebred mares inseminated with one stallion

 Aging mares  foal weight 
but in relation to  parity

N = 5 TE
N = 6 TE

N = 10 placentas
N = 12 placentas

N = 6 placentas
N = 6 placentas

DIFFERENTIALLY EXPRESSED GENES IN PLACENTAS

PATHWAY PERTURBED IN TE

PATHWAY PERTURBED IN PLACENTAS

PLACENTAL MORPHOLOGY

PLACENTAL STEREOLOGY

Genes and functions perturbed by maternal age related to 
embryo energetic metabolism, ion transfer and transcription

→ Perturbations of embryo development

Genes and functions perturbed by maternal age related to 
immunity response, transcription, ion transfer and cell adhesion 

STEREOLOGICAL ANALYSIS

No variation in weigth, volume and surface according to maternal age
BUT

 Surface of allantoic vessels and tendency to  volume of connective tissue and total microcotyledonary in 
old mares


