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Molecular mechanism of activin signaling: common pathway and tissue-specific regulation
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Abstract. Previous studies have indicated that activin A and TGF-f;, members of the TGF-f family,
modulate functions of bone marrow-derived cultured mast cells (BMMC); cell maturation (up-regulation of
mouse mast cell proteases (mmcps)), growth arrest and migration. At present activin signaling is
indistinguishable from TGF-f signaling at the signaling molecule level of downstream of receptor binding. In
the present study, the roles of p38 MAP kinase and Smad3 in TGF-fB-mediated cell responses in BMMC were
explored. Treating BMMC with TGF- [ induced the phosphorylation of p38 within 2 h and persisted for 24 h.
The involvement of p38 in TGF-f;-induced cell responses depended upon mast cell functions; it was necessary
for up-regulation of mmcp-1 and migration, but not for up-regulation of mmcp-7 and inhibition of MTT uptake
and reduction. The decrease in MTT uptake and reduction in response to TGF-f3; treatment was smaller in
Smad3-deficient BMMC compared to wild-type BMMC. Maximal migration was detected at a TGF-f;
concentration of 40 fM in wild-type BMMC, whereas TGF-f;-induced migration was absent in Smad3-
deficient BMMC. Thus, the roles of p38 and Smad3 are different among TGF-f-mediated cell responses in
BMMC.
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Fig. 1 TGF-B induces the phosphorylation of p38 MAP kinase in
BMMC. (A) BMMC were treated with or without TGF-; (200 pM) for
the indicated time period, or with Aso (50 ng/ml) as a positive control
for 30 min. (B) BMMC were treated with TGF-f; at the indicated
concentration for 6 h. SB203580 (5 uM) was added 20 min prior to
TGF-f; treatment. The phosphorylation of p38 and JNK was examined

using Western blot analysis.
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Fig.2 The p38 MAP kinase is required for the TGF- £-induced up-regulation of mmcp-71 but not
mmcp-7 in BMMC. BMMC from WT mice (A and C) or Smad3-null mice (B and D) were treated with
or without TGF-f3; (200 pM) for 8 h after pretreatment with vehicle (DMSO) or the indicated kinase
inhibitor for 20 min. Vehicle or the kinase inhibitor was not washed out during TGF-f; treatment. The
mRNA levels of mmcp-1 (A and B) and mmcp-7 (C and D) were measured using quantitative real-time
RT-PCR. The mRNA level in BMMC treated without TGF-f3, and kinase inhibitor was set at 1. The
data are expressed as the mean = SD (n = 3). *P < 0.05 and **P < 0.01 as compared with TGF-§
(—), TP<0.05and TT P<0.01as compared with TGF- (+) in the absence of kinase inhibitor.
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Fig. 3 Smad3, but not p38 MAP kinase, is involved in TGF- 3-induced changes in metabolic
activity in BMMC. (A) BMMC from WT or Smad3-null mice were treated with or without TGF-
Bi (200 pM) for 24 h. (B-C) BMMC from WT (B) or Smad3-null (C) mice were treated with
TGF-p; at the indicated concentration. SB203580 (5 uM) was added 20 min prior to TGF-83;
treatment. SB203580 was not washed out during TGF-$; treatment. A representative result from
three independent experiments is shown. BMMC were treated with MTT for 4 h, and the
absorbance at 570 nm in BMMC without TGF-f; and SB203580 was set at 100. The data are
expressed as the mean & SD (n = 3). *P < 0.05 and **P < 0.01.
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Fig. 4 Smad3 and p38 MAP kinase are required for TGF-
B-induced migration in BMMC. Migration was
evaluated in BMMC from WT (A) or Smad3-null (B)
mice treated with TGF-f; at the indicated concentration
for 4 h. SB203580 (5 uM) was added 20 min prior to
TGF-f; treatment. SB203580 was not washed out
during TGF-p; treatment. A representative result from
three independent experiments is shown. Migration in
BMMC without TGF-f3; was set at 100. The data are
expressed as the mean = SD (n = 3). *P < 0.05 and
*%P < .01 as compared with TGF-§ (—).
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