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The impact of cumulus cell viability and pre-culture on glucose-6-phosphate dehydrogenase
(G6PDH) activity, meiotic progression, and developmental competence in suboptimal porcine
SERXOEE  oocytes
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Oocyte cumulus complexes (OCCs) derived from ovaries of prepubertal domestic animals are extensively utilized
for in vitro production (IVP) of embryos, despite of exhibiting lower meiotic and developmental competencies compared
to those from cycling females. However, establishing an effective in vitro maturation (IVM) systems capable of
producing developmentally competitive mature oocytes from the material resources derived from developing follicles
remains a challenge across mammalian species, including human, emphasizing the growing importance of such
techniques for disease modeling and xenotransplantation via genome editing. Objectives of the present study were to
investigate the characteristics including glucose-6-phosphate dehydrogenase activity, as determined by Brilliant Cresyl
Blue (BCB) staining, of suboptimal porcine oocytes and to enhance the meiotic competence of those through pre-culture
with cumulus cell masses (CCMs).

Percentage of OCCs derived from small follicles (SF; with <3 mm in diameter) containing the oocytes that were
assessed as BCB-negative (BCB-) was significantly higher than those derived from medium follicles (MF; with 3—6 mm
in diameter). Degrees of dead cumulus cells were significantly higher in OCCs containing BCB-oocytes, regardless of
the origin of OCCs (MF vs. SF), than those containing BCB-positive (BCB+) ones. Exposing OCCs containing BCB+
oocytes to the apoptosis inducer, carbonyl cyanide m-chlorophenylhydrazone, for 20 h significantly induced the
transition to BCB- and meiotic progression of exposed OCCs were significantly reduced in both SF and MF derived
ones. Transit of BCB- oocytes to BCB+ was induced when OCCs were pre-cultured with CCMs of MF derived OCCs
containing BCB+ oocytes for 20 h before IVM. This pre-culture also significantly increased the meiotic competence of
BCB- oocytes, particularly in SF derived ones. However, reactive oxygen species levels were significantly higher in
BCB+ oocytes as compared with BCB- ones, regardless of pre-culture with CCMs, whereas no significant differences
were found in the ATP contents among the treatment groups.

In conclusion, the BCB result of oocytes could be regulated by the healthy status and content of surrounding
cumulus cells and the meiotic competence of suboptimal BCB- porcine oocytes is improved by pre-culture with healthy

CCMs.
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