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Effect of trichostatin A on NF-* B DNA binding activity and
myogenesis in C2C12 skeletal muscle precursor cell
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Abstract

The differentiation of skeletal muscle precursor cells in culture is marked by the transcriptional activation of
muscle-specific genes and the morphological differentiation of myoblast into multinucleate myotube. In this study,
we examined the effect of TSA (Trichostatin A) on NF-xB DNA binding activity and muscle cell fusion in the
process of myogenesis. Under TSA treatment, C2C12 myoblast could not fuse to myotube and its NF-xB DNA
binding activity was also blocked. To investigate whether these phenomenons were affected by TSA in direct or not,
differentiation media (DM) used to differentiate cells without TSA was concentrated and added to C2C12 myoblast
with TSA simultaneously. C2C12 myoblast was fused to myotube and NF- x B DNA binding activity was recovered.
These results suggest that TSA affects on the differentiation of myoblast, perhaps through several factors, by
inhibiting myoblst fusion and blocking NF-x B DNA binding activity.
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Histone deacetylase= 27 § 712 BFEn 3 W4
© HDACI, HDAC2, HDAC3, HDAC8Z t}otat Al o) A
$E s & WaE HDAC4 HDACS, HDACH HDACY
R A% K, BA2 F2 e84 THAH13,18]. £3,
HDAGCS= w2318 Z&otaE ol o] %34 MEF2
o 2RFo A ZKFARR S JAs Uit 2o}
FEHE calcium/ calmodulin-dependent protein kinase
(CaMK)o] ¢}3) 4] HDAC52] amino-terminal 5 Lo Ak
3} H 1 o]AL intracellular chaperone protein 14-3-30] ¢)
Aste] HDACSS 233 & A EAZ oS53 Ho2X
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A7) WG =9 o] NF-«BE S4sA 702
8P A5 HYR 288} FGF (fibroblast growth factor)
signaling & w7l B v} 9o m[17], SMRT (silencing
mediator of retinoic acid and thyroid hormone receptors)
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C2C12 myoblast® AME3tgom AL A= 10%
FBS (fetal bovine serum)Z $+5-3}1 ¢l DMEM .2 uj<k
For 80~%0% B9 st HYS w) 232 §55)7)
231 A 2% horse serum< 84331 9l DMEMO 2
dto} FUok 13 F o]Eo} & WA wiAE mssg.
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Nuclear extracts2| ZH|

HEE Eol 27k PBSE A1 50 9] lysis buffer (10
mM HEPES, pH 79, 1.5 mM MgClz, 10 mM KCl, 0.5 mM
dithiothreitol[DTT], 0.5 mM PMSF)& & % 102 $9 &
o ZolFATh 10% Ho 0.05% Nonidet P40 Bo
lysis bufferg 30 uf golx & o]F 3 vortex7| A2 1027+
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xXg2 ALY} 4594 Bz
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pH 7.9, 25% glycerol (v/v), 420 mM NaCl, 1.5 mM MgCl,
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Electrophoretic mobility shift assays (EMSA)
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Fig. 1. Effect of TSA on myoblast fusion. Phase-contrast

micrographs were taken for C2C12 myoblasts
grown for 2 days in GM (A) and 4 days in DM
without TSA (B) or with TSA (C).
To examine the reversible effect of TSA on myoblast
fusion, cells were grown for 4 days in DM with TSA,
and then for 4 days in DM without TSA (D). cells were
stained with hematoxylin to score fused cells.

Fusion Index

Days

Fig. 2. Fusion index. Cells were stained with hematoxylin
to score fused cells.
TSA inhibits myoblast fusion reversibly.

TSAZt NF-« Bl olxl= A%
TSAd]| 2|3 NF-« B DNA 23 2X4& dotr 7] HajA
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Fig. 3. NF-« B binding activity during myogenic differ-
entiation.
Proliferating C2C12 myoblasts (GM) were induced to
differentiate (DM), and nuclear extracts were prepared and
EMSA was performed with a radiolabeled oligonucleotide
containing an NF- ¢ B binding site at the indicated times.
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Fig. 4. Effect of TSA on NF- ¢ B binding activity. C2Ci12

myoblasts were allowed to differentiate for 4 days
in the absence or presence of TSA (5ng/ml).
To examine the reversible effec: of TSA, cells were
allowed to differentiate for 4 days in DM with TSA, and
then followed by differentiation for 4 days in DM
without TSA. Nuclear extracts were prepared and
analyzed by elecrophoretic mobility shift assay.
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Fig. 5. Recovery of fusion by CM (concentrated media).
C2C12 myoblasts were allowed to differentiate in DM
for 4 days in the absence (A) or presence (B) of TSA.
Differentiation media (DM) used to differentiate cell with-
out TSA was concentrated and added to C2CI2 myoblast
in DM for 4 days without (C) or with (D) TSA simultaneously.
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Fig. 6. Recovery of NF-¢ B binding activity by CM (con-
centrated media).
Total nuclear extracts from myoblasts differentiated for 4
days in the absence or presence of TSA without or with
CM were incubated with “p-labeled NF- £ B oligonucleotide
and analyzed by electrophoretic mobility shift assay.
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