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Phenotyping the reproduction function : a

multidimensional scale

2.FUNCTIONAL
CONTINUUM

3.INPUTS IN
GENETIC
SELECTION

1.TIME-SPACE CONTINUUM




Reproduction function : a space-time continuum
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Phenotyping early embryo mortality :
a black box remaining to be opened |

Breeding /I
Early : 75% Late: 25%
Milk Progesterone Proteins

Gamete quality

Source HUMBLOT



How may functional genomics help to

characterise this time-space continuum ?

e New phenotyes refined

— More precise : successive events can be identified /
isolated

— New phenotypes : « omics »

e Very powerful techniques : lots of information !
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Phenotyping early embryo mortality : focus on

oocyte quality and early embryo development
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OVOGENAE : genes related to oocye quality

(Rozenn Trans-Dalbies, INRA)

— —p | Profiles compared in oocyte populations

presenting contrasted development
competence

| Functional approach of candidategenes | | runcrional approach of one gene specifically

expressed in oocytes




Combining « omics pproache s and embryo
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2 embryos / cow
1 session / week (immature oocytes)



Transcriptomic approach
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Mature oocytes 2212 spots / 2018 genes with different expression profiles

= 974 genes up-regulated in oocytes from donor cows with high
development competence ( B<M) :

= 1238 genes up-regulated in oocytes from donor cows with low
development competence (B>M) :

Implication in physiological pathways ?
Links with fertility QTLs ?

Oocyte stage Genes in fertility QTLs
B>M B<M
Immature (108) (123)
Mature (180) (149)

Source ANGULO Leslie




Functional approach : one gene specifically

expressed in oocytes

 Gene specifically expressed in oocytes

 Transcripts and proteins abundance investigated
among early steps of development

Antibody (Eurogentec)
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Phenotyping early embryo mortality : focus on

oocyte quality and early embryo development

Gametes surV|vaI
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Transport in oviduct : genes related to

embryo-maternal communication (p mermillod, INRA PRC)

« Functional approach
— Specific functions of the oviduct
— Signals related to embryo-maternal communication

e Transcriptomics
— Oviduct + embryo viability

e Proteomics

— Investigation of proteins related to embryo-maternal
communication




Oviduct : dlfferent ccesswe events / functions in
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Transpor in oviduct : genes related to
embryo-maternal communication e vemitod, inrapro
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. How,& Omics » can help to improve
. *‘genetic selection for feptility ??7?
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Genifer : Phenotyping pregnancy failure occurring within 90
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Genifer : Phenotyping pregnancy failure
occurring within 90 days following first
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Estimated incidence of pregnancy failure between
D0 and D90, a vs b: p<0.05; a vs c: p<0.01; avs d: p<0.001
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e 7 traits (type of pregnany failure) analysed in
2669 females with 306 SNPs (from 13
chromosomes).

e Fertility QTL on chromosome 3 more precisely
located

e Effects of QTLs confirmed / isolated

— 6 on calving rate

— 3 0on EEM, 3 on LEM, 8 on global EM,
—20n kM

— 3 on aborts

Source : Lefevre, 3R 2011 ﬁ




e Use of « omics » : lots of positive interactions
with genomic selection

— Refining new phenotypes : bood markers, genes,
proteins...

— Better evaluation of performances =2 reliability,

genetic improvement

 More direct applications : prevention,
treatment (for fertility ?)
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