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Fig. 1. Changes in nuclear status of porcine oocytes
matured in vitro. Results are expressed as
percentage of oocytes with each stage of maturation
at each time. A typical time course of nuclear status
is indicated by the horizontal bar. The number of
oocytes examined is shown in the parenthesis at
bottom of each time.

Table 1. Nuclear status of porcine oocytes matured in vitro, followed by subsequent culture with cycloheximide

Nuclear status

Time(h) of cycloheximide addition (10 ug/ml)

of oocytes 0 6 12 18 21 24 27 30 33 36 42 48
Germinal vesicle-stage 100* 73 49 42 18 1 2 — — 1 1 1
Metaphase | - 27 51 50 68 44 11 4 22 15 17 23
Ana.l - Tel. 1 — — — — — — — — — - — —
Metaphase II — — — 3 10 39 63 60 61 74 80 76
P.N.! formation — — — 5 4 16 24 36 17 10 2 —

Total no. of oocytes examined 79 85 88 89

95 77 89 84 85 93 91 95

* Values in each nuclear status are expressed as % of the oocytes.

1 P.N.= pronucleus.
2 Control with no addition.
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Fig. 2. Fluorogram of [355)-labelled polypeptides in porcine oocytes during in vitro meiotic
maturation. Typical protein synthesis patterns are revealed at Mr 27000, 47000, 49000 and
70000 between 0-18 h (+), at Mr 25000 and 63000 between 24-48 h (s ) and at Mr 32000

and 92000 between 0-48 h (<) .
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3.

X B
1) Balakier, H. and Czolowska, R. (1977): Cytoplasmic
control of nuclear maturation in mouse oocytes. Exp.
Cell Res., 110, 466-469.

2) Gal, F. L., Gall, L. and Smedt, V. D. (1992): Changes
in protein synthesis pattern during in vitro matura-

3)

4)

5)

6)

7

8)

9)

10)

11)

12)

13)

14)

tion of goat oocytes. Mol. Reprod. Dev., 32, 1-8.
Hunter, A. G. and Moor, R. M. (1987): Stage-depen-
dent effects of inhibiting ribonucleic acids and pro-
tein synthesis on meiotic maturation of bovine oocytes
in vitro. J. Dairy. Sci., 70, 1646-1652.

Kubelka, M., Motlik, J., Fulka, J. Jr., Prochazka, R.,
Rimkevicova, Z. and Fulka, J. (1988): Time sequence
of germinal vesicle breakdown in pig oocytes after cy-
cloheximide and p-aminobenzamidine block. Gamete
Res., 19, 423-431.

Laemmli, U. K. (1970): Cleavage of structural pro-
teins during the assembly of the head of bacteriophage
T4. Nature, 227, 680-685.

Masui, Y. and Markert, C. (1971): Cytoplasmic con-
trol of nuclear behaviour during meiotic maturation
of frog oocytes. J. Exp. Zool., 177, 129-146.

Masui, Y. and Clarke, H. J. (1979): Oocyte matura-
tion. Int. Rev. Cytol., 57, 185-282.

Moor, R. M. and Crosby, I. M. (1986): Protein re-
quirements for germinal vesicle breakdown in ovine
oocytes. J. Embryol. Exp. Morphol., 94, 207-220.
Moor, R. M., Mattioli, M., Ding, J. and Nagai, T.
(1990): Maturation of pig oocytes in vivo and in vitro.
dJ. Reprod. Fert., Suppl., 40, 197-210.

Naito, K. and Toyoda, Y. (1991): Fluctuation of his-
tone H1 kinase activity during meiotic maturation in
porcine oocytes. J. Reprod. Fert., 93, 467-473.
Sagata, N., Watanabe, N., Vande Woude, G. F. and
Ikawa, Y. (1989): The c-mos proto-oncogene product
is a cytostatic factor responsible for meiotic arrest in
vertebrate eggs. Nature, 342, 512-518.

Schultz, R. M. and Wassarman, P. M. (1977): Bio-
chemical studies of mammalian oogenesis: Protein
synthesis during oocyte growth and meiotic matura-
tion in the mouse. J. Cell Sci., 24, 167-194.
Siracusa, G., Whittingham, D. G., Molinaro, M. and
Vivarelli, E. (1978): Parthenogenetic activation of
mouse oocytes induced by inhibitors of protein syn-
thesis. J. Embryol. Exp. Morphol., 43, 157-166.
Sirard, M. A,, Florman, H. M., Leibfried-Rutledge, M.
L., Barnes, F. L., Sims, M. L. and First, N. L. (1989):
Timing of nuclear progression and protein synthesis
necessary for maturation of bovine oocytes. Biol.
Reprod., 40, 1257-1263.



i iE »»— 63

Protein Synthesis in Porcine Follicular Oocytes

during In Vitro Meiotic Maturation
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To investigate protein synthesis associating with in vitro
meiotic maturation in porcine oocytes, follicular oocytes
were treated with cycloheximide (10 ug/ml) at 6 h inter-
vals in the culture up to 48 h. Germinal vesicle
breakdown(GVBD) but not chromatin condensation was
blocked in the oocytes when they were treated at either
0, 6 or 12 h after culture. Also, the transition from
metaphase-1(M1) to metaphase-2(M2) was prevented.
Pronuclear formation was observed in the oocytes when
treated at 24 to 30 h after culture. Using [35S]methionine,

the profile of protein synthesis revealed that the proteins
of 27, 47, 49 and 70kDa were detected only at 0 to 18 h
and that new proteins of 25 and 63kDa were appeared
from 24 to 48 h with presence of proteins of 39 and
92kDa throughout cuiture. These results suggest that in
porcine oocytes GVBD and the transition from M1 to M2
require protein synthesis and that the remodelling of pro-
tein synthesis occurrs at 24 h after in vitro culture.

Key words: Pig, Meiotic maturation, Protein synthesis,
Cycloheximide.



