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Fig. 1. Brief model of progesterone-stimulated meiotic
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2. Materials and methods

2.1. Oocyte isolation

Ovariectomies were performed on anaesthetized adult Xenopus laevis
(Xenopus Express) through a small ventral incision. Oocytes were enzymatically
defolliculated by gentle rocking at room temperature (∼24 ◦C) for approxi-
mately 1 h in collagenase (2 mg/ml), dispase (1.2 mg/ml), 1× modified Barth’s
saline (MBS) (88 mM NaCl, 1 mM KCl, 0.33 mM Ca(NO3)2·4H2O, 0.41 mM
CaCl2·H2O, 0.82 mM MgSO4·7H2O, 2.4 mM NaHCO3, 10 mM HEPES, pH
7.4). After rinsing extensively in 1× MBS, stage VI oocytes (the largest) were
manually selected and allowed to equilibrate overnight in 1× MBS, pH 6.8 at
17 ◦C.

2.2. Oocyte incubation, microinjection and microdissection

Oocytes were incubated at room temperature in 1× MBS, pH 6.8 supple-
mented as indicated with 10 !M progesterone (dissolved in ethanol) (Sigma,
St. Louis, MO);
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reagents according to the manufacturer’s instructions (Amersham Biosciences
Corp.), and autoradiography. Five oocytes from each treatment were homoge-
nized and typically 0.5–1

tyes
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Under these late conditions, Mos protein was expressed and P-
Cdc2 levels were visibly reduced. These data suggest that 2,4-D
does not require PKA or factors upstream of PKA to block mat-
uration but targets a factor or factors(s) downstream of PKA that
is required during at least the first 4–5 h of the signaling pathway
(however, see below).

3.2. 2,4-D prevents the expression of Mos at the
translational level

It is well established that both progesterone and PKI-induced
maturation are dependent on translation [14,16,30]. Mos expres-
sion itself is regulated by both translational control and protein
stabilization [36]. Preliminary experiments indicated that the
level of Mos protein present in mature oocytes was unaffected
by prolonged exposure to 2,4-D (data not shown). However,
2,4-D did block Mos expression during the first 4 h of proges-
terone exposure (data not shown). These data suggested that
2,4-D prevented de novo synthesis of Mos rather than pro-
mote protein degradation. Progesterone stimulates cytoplasmic
polyadenylation and translation of Mos mRNA. To test whether
2,4-D inhibits this mechanism, oocytes were microinjected with
radiolabelled in vitro transcripts of Mos 3′ untranslated region
(UTR), which contains the polyadenylation signals, and exposed
to progesterone and 2,4-D. Total RNA was subsequently isolated
from oocytes, fractionated by denaturing gel electrophoresis
and visualized by autoradiography. Poly(Ao9e
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Fig. 6. Reduction of H1 kinase activity in MII oocytes exposed to 2,4-D. (a) Oocytes, all from a single female, were treated as indicated on the left and withdrawn
hourly, as marked above each panel. Homogenates were prepared and assayed for H1 kinase activity. Proteins were fractionated by electrophoresis and visualized
by autoradiography. Arrows indicate when 2,4-D was added to progesterone-treated samples: t = 0 h, concomitant to progesterone, and at t = 5 h, after oocytes had
undergone GVBD (data not shown)
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Fig. 7. Effects of transient exposure to 2,4-D on Mos and PP-MAPK expression.
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Fig. 8. Proposed model for maturation inhibition
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