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Abstract

This study aims to identify genes which level of expression in cumulus cells (CC) reflects the
developmental competence of the enclosed oocyte. This study was carried out at the National
Agronomic Research Institute (INRA)-Tours, France in 2010. Three models of oocyte
developmental competence were used: 1) In vivo matured oocytes of adult cows: that present
a high developmental competence after in vitro fertilization (Blastocysts: 60-70 %), 2) In
vitro matured oocytes of adult cows: that present a moderate developmental competence after
in vitro fertilization (Blastocysts: 30-40 %), 3) In vitro matured oocytes of prepubertal calves:
that present a low developmental competence after in vitro fertilization (Blastocysts < 20 %).
Cumulus cells that surround matured oocytes were mechanically separated and then total
RNA has been extracted. The level of genes expression has been analyzed using RT-gPCR
technique. The expression of several candidate genes involved in extracellular matrix
reorganization (HAS2, SDC2, SERPINA5, MPP9, CAPG) and oxidative stress response
(GSTAL) was analyzed. The rate of apoptotic cumulus cells was determinated by TUNEL
technique. This study demonstrated that expression of HAS2, SERPINA5, MMP9, SDC2 and
CAPG in CC is negatively correlated with oocyte developmental competence. The expression
level of this genes is maximal in CC that surround in vitro matured oocytes of prepubertal
calves (expression : model 3 > model 2 > model 1). The expression of GSTAL is low in CC
that surround in vitro matured oocytes. The rate of apoptotic cumulus cells showed
significantly different between the three models of oocyte developmental competence. It was
(8.7% £ 2.2) in CC that surround in vivo matured oocytes of adult cows and (18.1% * 3.1) in
CC that surround in vitro matured oocytes of adult cows and (30.3% * 2.2) in CC that
surround in vitro matured oocytes of prepubertal calves. In conclusion, the activation of
SERPINA5, HAS2, SDC2, MMP9 and CAPG, and the repression of GSTAL during in vitro
culture, reflects the apoptosis events and the oxidative stress induced by in vitro culture, and
the high rate of apoptosis in CC has a negative effect on oocyte developmental competence.
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