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58 B |and adult Japanese Black cattle during in vifro maturation and in vitro
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This study was carried out to examine the gene expression profiles in ova derived from prepubertal (9 to 10
months old) and adult (24 to 35 months old) Japanese Black cattle during in vifro maturation VM) and in vitro

development (IVD) using microarray gene chips (Bovine genome array conta.mmg 24072 probe sets representing
over 23000 transcripts). The results in each study were as follows:

1) Comparison of IVM, in vitro fertilization (IVF) and IVD capacity of ova derived from prepubertal and
adult Japanese Black cattle. Oocytes were recovered from antral follicles (2 to 8 mm diameter) of both
prepubertal and adult cattle and were subjected to IVM, IVF and IVD under the same conditions and their
developmental potential was compared. IVM and IVF rates of prepubertal heifer oocytes did not differ from those
of cow oocytes. There was also no significant difference in the total cell number per blastocysts between the two
groups. However, cleavage and blastocyst formation rates were significantly lower (P<0.05 or P<0.01) for
prepubertal than for cows. In addition, the composition of maturation media did not affect on the improvement of
lower IVD capacity for prepubertal heifer oocytes. The results of this study indicated that oocytes derived from
prepubertal donors were able to mature and fertilize in vitro at par with their adult counter parts however IVD
capacity was reduced during the subsequent embryonic developmental stages.

2) Gene expression differences in oocytes derived from prepubertal and adult Japanese Black cattle during
IVM. Microarray experiments were conducted using total RNA isolated from immature (GV) and ir vifro matured
(MII) oocytes derived from adult and prepubertal animals. A total of 333 (1.4%) and 549 (2.3%) genes were
differentially expressed between prepubertal versus adult bovine GV and MII stages oocytes, respectively. Of these,
176 and 312 genes were up-regulated, while 157 and 237 were down-regulated in prepubertal when compared with
adult GV and MII oocytes, respectively. It was also observed that 695 (2.9%) and 553 (2.3%) genes were
differentially expressed between GV versus MII stage oocytes in the adult and prepubertal groups, respectively.
Gene ontological classification of the differentially expressed genes revealed that up-regulated genes in adult
oocytes were involved in signal transduction, transcriptional control and transport. This study indicated that
| significant number of genes were differentially expressed (>2-fold, P<0.01) between oocytes derived from adult
and those from prepubertal Japanese Black cattle and this difference increased during IVM. '

3) Gene expression differences in ova derived from prepubertal and adult Japanese Black cattle during
IVD. Microarray expetiments were performed on populations of 8- to 16-cell stage embryos and blastocysts
derived from adult versus prepubertal Japanese Black cattle oocytes matured and fertilized in vifro. In total, 591
(2.4%) and 490 (2.0%) genes were differentially expressed in prepubertal and adult bovine in 8- to 16-cell and
blastocyst stage embryos, respectively. Out of these, 218 and 248 genes were up-regulated, while 373 and 242 were
down-regulated in prepubertal and adult 8- to 16-cell and blastocysts stage embryos, respectively. Gene ontology
classification regarding biological process, molecular functions and cellular component revealed diversity in
transcript abundances between prepubertal and adult groups in both the distinct developmental stages. This study
indicated that the significant number of genes were differentially expressed (>2-fold, P<0.01) in prelmplantltlon
embryos between adult and prepubertal Japanese Black cattle during IVD.

These results indicated that oocyte developmental competence was affected by age in Japanese Black cattle and puberty
might be important for the events associated with oocyte development competence. To our knowledge, this study
indicated for the first time that significant number of genes were differentially expressed (>2-fold, P<0.01) between
oocytes/embryos derived from adult versus those from prepubertal Japanese Black cattle during IVM and IVD.
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