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Potential role of protein phosphatases in exocytosis
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Effects of okadaic acid (OA) and cafyculin-A (CL-A), specific inhibitors of protein phosphatases 1 {PP1) and
2A (PP2A) on the release of serotonin from rat basophilic leukemia cell line (RBL-2H3) were investigated. Both QA
and CL-A, induced the Iong-lasting release of serotonin in an extracellular Ca™-independent manner. CL-A did not
increase intracellular Ca™ conceniration in the fura-2-loaded cells. CL-A was 100-fold more potent than OA in
inducing ihe release, suggesting {hat PP1 is a dominant protein phosphalase in regulating RBL-2H3 cells. The

CL-A-duced rlease of serolonin was completely inhibited by the nonselective protein kinase inhibitors,

staurosporine and K-252a. CL-A induced phosphorylation of several cellular proieins in RBL-2H3 eells, which could

be inhibited by staurosporine. These findings suggest that the release of serofonin is subjected to fonic,

Ca™-independent, inhibition by PP1 in RBL-2H3 cells.
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Fig. 1. Time-course of release of serotonin induced by OA or CL-A.
RBL-2H3 cells were incubated for 18 h with [*Hkerotonin and then
incubated with DMSO (0.05%; basal release), OA (3:107° M) or
CL-A (3-10~% M) at 37°C. The reaction was stopped at the time
indicated on the abscissa. Radioactivily in the supernatant was
measured to determine the amount of serotonin reieased. Net sero-
tonin release was calculated by dividing the radioactivity of super-
patant by the sum of the radioactivity in the supernatant and
corvesponding cell lysate, as described in Section 2. Each point
represents the mean of four determinations, (o) OA; (¢} CL-A; (21}
basal release.
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Fig. 2. Concentration-response curves of the release of sesotonin
induced by OA or CL-A. RBL-2H3 cells were incubated for 18 h
with [*Hkerotonin, then incubated with various concentrations of
04 (0) or CL-A (e). After incubation fer 75 min (QOA) or 45 min
(CL-A} at 37°C, the supernatants were removed and the radioactivity
was measured to determine the amount of serotonin released. Not
serotonin Telease was caleulated as figure legend for Fig. f. Hach
point represents mean4-S.E. of four determinations,
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Fig. 3. Effects of CL-A and A23187 on [Ca®*}; in RBL-2H3 cells.
Fura-Z-loaded RBL-2H3 cells were stimulated with DMSO (0.05%)
(-eeee ), CL-A G 1078 M) (— — —), or AZ3187 (10~ M}{—), 20 -

Measurement and calculation of [Ca?*); were performed as de-

scril:xfd in Section 2. Figure depicts representative palterns. Three
additional experiments showed similar results.
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§ of staurosporine. Cells were triggered by vehicle (0.05% DMSQO)
z 20 alone Uane 13, CL-A (3-10~% M, 45 min) {lane 2) or CL-A (3-107%
© ) M, 45 min) after pretrestment with stautosporine (10~% M) for 15
8 min {lane 3).
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Fig. 4. Elfects of protein kinase inhibitors, stavrosporine and K-252a
on serotonin release induced by CE-A. After incubation with vehicle
(DMS0) (0.05%) (D), staurosporine (10~% M) (@) or K-252a (1075
M) (@) for 15 min at 37°C, the cells were triggered by vehicle (0.05%
DMSO0) alone or CL-A (3-10~% M, 45 min). Each value represents
the mean1 S.E. from four determinations. * Sigaificant difference
between two indicated groups (P < 0.05).
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