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Myogenic Activity of the Dominant-Negative Form of Type II Receptor for
Myostatin during Skeletal Muscle Development
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Myostatin (MSTN) is transiently expressed in developing skeletal muscle, and negatively re-
gulates muscle growth, in that a loss of function mutation of the MSTN gene results in excess
muscle formation. MSTN is known to act through initial binding of mature peptide to the type I
receptor, activin receptor 1A and 1IB (ActRIIA and ActRIIB), after proteolytic cleavage at the
junction between N-terminal propeptide and C-terminal mature peptide. Whereas ActRIB is
expressed predominantly in the developing neural tube, ActRIIA is expressed in the myogenic
precursor cells derived from the dermomyotome. Overexpression of the extracellular domain of
ActRIIA and ActRIIB effectively blocks MSTN signaling through inhibition of the receptor
binding of MSTN. The extracellular domain of ActRII produced in a conditioned medium of DF-1
cells caused an increase in myogenic differentiation of the C2C12 myoblast cell line and of a
primary culture of chick embryo mesenchymal cells. Dominant-negative forms of ActRIIA and

ActRIIB both effectively stimulate myogenic differentiation. (Accepted on June 13, 2006) Kawasaki
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I BT G EI A
A NS A%l L aAsS L, Mo
Wbl Lo TlEfr 3 5. ZoMfICIE
Fli 2 oRipiN-, el 251, SThbo
MEMEN T H4 Lo S 7T
PR ENLY2,

B OIRAZ N3 HAOMEPM & LTH
545 MSTN (& [ FE#E R 51 o sl A & W i
SAMa o st Mo L b &% 0
M3 aANT-THY, WA L CHllmIC
TE 239 Z ofEHNEANLIEL o 11§27
RTHDHARI, BLFITRZHEMKELT
ALK4, ALKS5, ALK7 4L T 7+ V&AMl
WAL Z BT, Yy FTohDHBMSTN D%
FARNO G B WIERN T 272012, Z0
SO R L B 8 28 7 PR IR A AR
HERTWR Y, ZoWf%ETlE, H#ilgsto)
HYFEGFAL D ORDLL LRI
W Z RO b~ D B % W ~<7-. MSTN
E ActRIIA @ i # 145 8 i o Tl # A T k2
BHLTWADT, ZOIMEIZMSTN ¥ 7+
W T I A MR A RIS E 352 & T
MSTN O sr Ll fE zHlETE 5. €D
L LTIHABEAMEE S5 DT, X
EIT RSt N ik IV e A LTS (DT ARE N
HitEMh s R OBWD ISR L L EZ 5N,

mHEEHE

1. cDNA 70—y OhE% & 511

b b AN cDNA 70 5 8105 L 72 ActRIIA,
ActRIIB D filffast ¥ A 4 » % 2— K3 5 cDNA
(# 1 #H# AR2A-DN, AR2B-DN) # V5 % 7
f 2 DR BLX 7 % — pcDNA3. 2-DEST ~#l &

(2) Activin receptor ITA
(5) C2C12 myoblast

(55324 4% 2006)

(3) Activin receptor IIB

Ad, =7 F)HEDF-1MIBIC P A7 2
2 bLTIRBEE., YR TY v 7o
PEEAN R ERE L, B 2% i (conditioned
medium ; CM) (240 S 7z ¥ ¥ 287 F & ML
LML FEC LT, MSTN @ 7 o
. (MST-PRO) $ X U IEZAHE (MST-MAT)
FRBTALTIAI FEMRML/A. PCRT T
A =D& TINS5 O CRMEHMIZIZHA
Yy RMAL, BERZ 5 —1HRA. LD
MSTN H¥D > 7 F VEHI Tl 7 223 7 (o
PEARNHEAML L, Fy L8~ T T
I LM TEVWOT, THsid AcRll
(ABRFIEBH) O TyFL_TFFIZo%k
Kz oo o— AL 7.

ML HBLRIZ=7 M) D ASLYVOH T ¥
W—FAIZH¥TAHRCASAR Y ¥ —, BXU
W DFEBLX Y ¥ — pCAGGS & - {#dZ LT
w7z, pCAGGS iz 7 a—= %44 D}
i 12 IRES-eGFP # 72 ¥, pCAG-IEG % { !
L 7z. cDNA @ A iLdft 2 @ 72 @ 12 (& Gateway
System (Invitrogen) % i )] L7z, 3 &b b,
attR1 & auR2 # 2 A+ v b 2 BN 7 & —
Dy u—=y T~NEAL, ZHhENRRCAS
- DEST, pCAG-IEG-DEST # {EM L, {z#i
AREBAN s y =L LTI LA, C ARG~
OHA F -2 V5% 7 O AIZPCRT 5 4
Y —IZHAAATLERY, HHVIEH LN LHN
77 —ICHIAAA TR R L7z, RS
ML AL PCR THIBE L 72 DNA W7 )y [5] L o it
e Cir - 7. PCRIZ X 2 W otk %
Fi¥% 72812 KOD plus Z#1 L, Szt
FOERCH A MR L 7s.

B XEB70D cDNA 7 0 — > DR &
M2 12 1 aul] & aul2 % § 2 pENTR % {ii Jf]
L, FEosEBINY # — % 7213 pcDNA3.2/V5
/DEST ~ LR Bt T A Lt 2 THBLR % Hi 4
Lz,
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=7 ) #4E 4 Ml CEF 3 X UF DF-1 #llljg
~ @ DNA @il A |3 Z L Z R Lipofectin 33 & TF
Lipofectamine 2000 (Invitrogen) % fi j] L 7.
DF-1 O Ll M b5 A 724 ¥ 3
BN % & % v dEi (D-MEM X
7213 Opti-MEM) (ZHFHbZif L, = 5 (22405
Hrag LT L7,

2. Worbokse

Ao T v 4 d =7 b IRORE
AR & MW L 2o U &l (CLM) %
HwTiroh, =7 VIVKROEEAT—VIE
Hamburger and Hamilton (1951) (25~ 721",
Bt 25— 23 -240 =7 b ) IR A S TN
M52 0 L, 251 RIE o R B s
ThHIFNE L UBMAEEZ I LZ. 2o
AL % 0.5% trypsin T8 MLBE L T, 4
EREAIZAT L 2. RO TG ERINR % 5 S R
WK % Cat, Mg?™ A% Tyrode i 1282 L,
37°C TA405 ML EE L 7=, Tyrode i % K5 4601218
L0h, Xy T4 2712k )RS ]
M (il L A, B5 48313 Ham's F-12 & D-
MEM # SR Lz b o2 A E L, ¥
YRR & =7 b ) IR E Z N ER S %
BEIMLTH W7, 24-wellplate (2 1 K7z
3.0x10° oMz i L7, 37C, 5% CO;
FC 4 MR 2E LRI 2 B S LSS i~ AT 3
, HME 3 2R &ML T3 ~5
[ 155 ¢ % e L7z,

ML C2C12 TORIEIX10% 7 ¥ i i
i % & D-MEM THEICHEFF L, 2% 7 Il
W E72132.5% 7 ¥R % & Oh T
{ba@FE L7 7 vt oAl 4-well plate
122 x 10" Milje % 4 &, B H oML (0.5
ml) (ZASHR L, [EFIZHURZ 7 » 237 B MST-
MAT, MST-PRO, ¥ 7:1% AR2A-DN, AR2B-
DN #4872 DF-1 ® CM (5 ~50 x1) &I
ATEBIZ3~5 I EZ kB L 7.

3. SOEHUkETORERE (IHC)
=7 ") & Ca, Mg AN {5 phosphate-buffe-

red saline (PBS) T EBZINMH IR, 4%
paraformaldehyde/PBS Tl L 7. £ D%,
PBS (2t L, 104;MC 2 ki L7, #w
T 25% ethanol/PBT (PBS + 0.1% Tween 20),
50 % ethanol/PBT, 75 % ethanol/PBT, 100 %
ethanol THIZFZh 5 5 MRE L, hikil
TEIE100% ethanol T1045 W 3k L 7 2, —20
TTAEL7.

Z @A ¥} & ethanol & xylene T ® {7 4 % #&
T/H5 74 7QML, ST pm OHBUINY &
ER L7, WK EB/ST 7 4 20, 10mM
citrate buffered saline (pH 6) T 3 4 3 I
< 4oy —7WPEL, PBS TI10%7H 2 Il
i L7=. TBS(50 mM Tris-HCI, pH 7.5, 150
mM NaCD)IZ 1% Y ¥ Eoidry =iz sz
Tay A THELL, TBS THRLAT
SO RYUR E RS B 7. TBS Tk iz,
] Bl HOREEER L 7z Uk pufk & bus S, ki
L7, ZOH%DAPITH % Bt L, HLHIM
BECHRBLL 72,

B FEHIL 0 O PR R (B 12 ML % 70% etha-
nol-formaldehyde-acetic acid (20: 2 : 1) T
W, PBS THRL, T 7ay 7
EHUAALBLERIEE ) T o By L AR T o 72,

Wik (A—H—F k7Tt —9—) &
AT ko ua b . bt MyHC 5% (Sigma)
1 1/400, 40 MyHC 5% (Sigma) ©1/1000,
$i histone H3 (Ser28) P & 1/1000, $it HA (Roche)
©1/500, $L V5 (Bethyl): 1/200.

4 . In situ hybridization (ISH) ik

Digoxigenin (DIG) RNA labeling mix (Roche)
ZMWTTI £7:12SP6 RNAKY X 5—ET
37T, 2 WM BG L CTs%5 BOS & 17V, DIG
-11-UTP % i % # 7= antisense RNA 7 10 — 7
%4 L7z, DIG Sk cRNA [T EIZIE LT
BEny 7 VA ) g Tl (L L THIw .

Whole-Mount M Y5, 100% ethanol H1{Z —20
CCHRAF L CTd % bkt % 75% ethanol/PBT (2
L, 50ME LARIZIT-72. Dk,
50 % ethanol/PBT T 5 41 [f], 25% ethanol/PBT
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T 55, PBT T5 4 ZhEhilil L7ot,
HEEE PBT (248 L 5 5[ 4heil L 7. Proteinase
K/PBT #ifi (2 ug/ml) 2L, 37CTI5
srifdied L7z, T D%, glycine (2mg/ml) /
PBT i i (2 it 2, 4T 547, PBT TS5
g2 s L7, 2% glulcraldehydc + 4%
paraformaldehyde % % & PBT (Z {4t L, 2047
WHEE L7z, 2ok, PBTIZHRL 541
W Lo (2D R3). KT PBT 68
CC50 M BB L 72, |- orizdr B L 72 PBT
Wi L, K LT5 4k L7z, 6 % H0,
/methanol i?%‘:ffii"'?'l‘?ﬁl L, KET1 R L
fz. DO, PBS T 54, PBT T 5 4l
# L, 68°C @ pre-hybridization mix (50 % for-
mamide, 5 X SSC pH7.0, 50 ug/ml (RNA,
1% SDS, 50 gg/ml heparin) (ZffiRL, 11§
[l bkt L7z,

Digoxigenin (DIG)- labeled RNA probe (0. 35
ug) % 1% T pre-hybridization mix % if{ (0. 7 ml)
i L, 68°C T hybridization % 1T - 7z,
£ ? 1%, Hybridization Wash Solution 1 ( 5 x SSC,

50% formamide, 1 % SDS) ({4 U4heids L 7=
[ JE 97 7= 7 Hybridization Wash Solution 1 {Z{f#
L, 68C T304 MRk L Ttk fro/z. £
@ %, Hybridization Wash Solution 2 (2 x SSC,
50% formamide, 0.1% Tween20) T 5 4+,

KTl L% M T68TC T30 1, 251
TBST (100 mM Tris-HCl, pH 7.5, 150 mM
NaCl, 0.1% Tween 20) TSEilh 5 0B & 3 ]

Dk L, 70y ¥ 7iEi(1.5% Blocking
Reagent % {53 TBST) T60~90% 1], =N Fh
P L7z, mBlC7oy 2 riEilEiss, B
ka2 z 4 CT-Mhikhis 15 - 72.

TBST (i L 5 s fldhedd % 4 m47 -7z, B
727 TBST (ZEH L T, 307 MdR#E % 8 Il
NTMT (0.1M NaCl, 0.1 M Tris—HCI, pH9. 5,
50 mM MgCly, 0.1% Tween 20) (42T 3
[l, 105 BHREIC X 2k E T 70, E Dk,

NTMT # 5§{aifi (NBT : 4-nitro blue tetrazolium
chloride + BCIP : 5-bromo-4- chloro-3- indolyl-

phosphate % {5 & NTMT) (J4ftz, s %

R SR |
% F %

(5332% 54 %5 2006)

MiG L7z, JEBHAR105 Fe o & J ki 2 e i
L, #aAse L& ZHTPBT L,
5 4 ll# % 3 mlfrvy, S Os &l L7,
K 1250% ethanol/PBT (ZHfH 4t L, 5 7~k
%100% ethanol |24 2 1.5~ 3 WEMRE L /-,
Z D, 50% ethanol/PBT T 5 43 [, PBT T
5ok Lo, Mo ekl T4 TTHR
{rL7-.

YJ i G @ ISH |2 Whole-Mount ISH @ T-{): |2
H LTI/, W Lz EB AR NT 7 4
VUL, ME7 pym TUNRERLA BoS
T 7 4 AL TR, Proteinase K (0.5
ug/ml) /PBT @I L, 37C CTl04 1,
FERMBLZ 1T o /2. F Ok, il T glycine( 2
mg/ml) /PBT {24 L T 5 %, PBT T
21015 4riEE L 7=, 4 % PFA/PBT &I I
L, PFIEER2050 M5 72 £ Ok, PBT
WL 5 20 3 mdk#E LAz, 0.1 M et
hanolamine HC K F#E % I 2. T15%0 M 7 & F
WAL & fT- 7=1%, PBTIZHEMR L T 5 4005 nl
i ¥ L 7z. Whole-Mount ISH T J} v 7= pre-
hybridization mix {2 #& i F£ 10 % dextran sulfate
Mux:’ bOEY K ISHTHML, 65CTTI
AL L 7=, DIG-labeled RNA 7O —7 (1
,ug/m]) % {r {r pre-hybridization mix [Z{H6 L,
65 C T 16 ~ 17 I [li] hybridization % 1T - 7.
Hybridization Wash Solution 3( 2 x SSC, pH7.0,
50% formamide, 0.1% SDS) (2t L, 65C
T2050 W 4 Mk Efro7. €O, 0.2x
SSC +0.1% Tween 2012 if48 L 65T T2040 M 4
[P L7z, & 512 TBST CTHilh 5 7014 2 ],
70y ¥ FHRPTISTC, 1R, FhEh
Wi L7z, 7oy ¥ rigizis, dukzm
AZTI5TCTT 2 WMk IS %247 - 72, TBST I
wAf L, 10401 Wl 5456 4k L7z, KIZ
NTMT (2@t L, 520 2 mlo ik ic £ %%
& ifo7. ToOMH, NTMT 25k
(NBT +BCIP) &Lz, EELULE
PG L7z, &0 ifii3 Whole-Mount D ¥ 5@ 1
0D BEEE & W7z, JE gl st oIRE %
MEE LD S 1 ~2 HNSILTIro 7. Je{fs
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(-#120.1% Nuclear fast red/ 5 % WEE7T IV 2
=7 AR TH & et L7z,
5. Western blotting

i WL Mg TF western blotting (3 1 [ @
PRz U Thi o 227 e bl kosm b .
Bt MyHC 2 iif % (Sigma) @ 1/4, 000, peroxidase
G4 A% L 7z anti-mouse 1gG Hi & (Sigma) 1 1/
20,000. H i L 72 ¥ # F I % Densitograph
(ATTO) # Tl L 7.

5 x

I.met%w&ﬁWm%mﬁy—y

PU I AT W S D B2 B T MSTN @ 3¢ 81 3
y— WD, TR E YD, K
WA S U~ HT SRR ORI A5 & T 2 1
i CRMAHR S hTwad (Figs. 1,2). 0D
- Ji T, AciRIA @ 78 BLIZ MSTN £ h 4 L 1L
CASIEBAME D, Ok S MSTN X
DizEv. T4bt, =7 FVIKROEHETIZIE
e A 5 — 22356 MSTN @8 BIAsH £ 0, 1Y
DN TORBIZATFT— V24T — 27254

Stage 23 Stage 24

Fig, 1.
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L. FOH, AT—YFTIIRMANWNLND
B, ATF— V26 TIRAIIT A,

- J7, AciRIA @ g BLE B M R B3 T o
Pax7 DZEBLE TR Y, AF— Y23 TCRRTTI
fignEdsrlenhs, cO AT—Y24-
26Tt m<%mwﬂaﬂ.x%~§m—mi
TIXTEBLAT B

ACtRIIB {22\ T Ii. AT — 23— 26THI

. BF oW TORIITE LT,
AT — V23 =25 AT, IBCE O IR Ak 4
ETORMUMPHSNDH, WHETORBIEA
F— 2TV CIE{ & %

SHEHIZ, MSTND ;&fj{ i1 ActRIIA k(3
d——F 9 7L TWw5DHA, AcRIB & i
F——F v THY, FO—-)iTMSTN D%
Bl @ Thibr I LAHMW L7A (Table 1).

i -~ 53 2 B EREIL C & % i A AT
DT—H—TdHbE TbhLTwhPax7 a)nE
B, AT cogBUCmA T, AT
231 7> © 0% 111 3853 %2 24 0 s LI 32T 'ﬂé
MAR SIS (Figs. 1. 2). T TORIIZA
F—J26-2TF CHML, ATF—29-30Tld
AN TORBUIIC F3 245, JEH L TWDHHI

Stage 25

Stage 26

Expression patterns of MSTN, ActRIIA, and ActRIIB during chick embryogenesis, as revealed by whole-mount in

situ hybridization at stages 23 to 26. Top. MSTN [ middle, ActRIA { bottom. ActRIIB.
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MSTN Pax7 ActRIIA ActRIIB

Stage
24
Stage i i
25 3
4

Stage

29/30 £ | ;'} :

Fig. 2. Expression pattern of MSTN, Pax7, ActRIIA, and ActRIIB during chick embryogenesis, as revealed by section in situ
hybridization at stages 24 10 30. ActRIIA, but not ActRIIB, is expressed in myogenic cells during migration into the limb
bud with MSTN and Pax7.

Table 1 Summary of expression pattern in the chick embryos at stage (St) 23— 26.

Probe Site Developmental Stage Comment
(Gene) St 23 St 24 St 26 St 26
Myostatin  Limb bud + ++ + =

Myotome + + Lot +% *#Partial

Neural tube = = = =

Pax7 Limb bud I =0 T & s
Myotome e s = s o o ==t Intense at St 24
Neural tube ++ ++ o= + Dorsal half

ActRITA Limb bud + ++ o ++
Myotome oo ++ o ol ++
Neural tube — = + =+

ActRIIB Limb bud + + -} + Weak in myoblast
Myotome x o + + + Intense at St 24
Neural tube =} ++ = + Intense at St 23, 24

=, nosignal ; £, weak ; +, moderate ; + 4+, inlense ; + + +, very inlense signals.



datE A

/R LT 7 T8 Rl 6 5 13 { e <30 s N Bl 78
Wi To MyHC @3Bl A 7 — 22500 6
WO HEND X AR D, KT F ol
ZBRE L T2 A%, RT3 |- wis £ T
BHWsdtsd (Fig 3). I =~ F2 )
L= Tosgaihh £ 245, Fo5g8ll
WAL O AL TdH D, o T
MSTN @ JE BLIX IR 11, 2= W09 12 380 o JE BL

L TV D fTENED D B

Z Dk,

2. MST-MAT, MST-PRO, AR2A-DN, AR2B-
DN @ DF-1 #lllja T 5E8l

I cDNAICHA # 7o/ s 28 L T
E k MSTN % 3 7 YL M & XA T2HY, o
WRPEL 7at Yy Y ORPEE D BT, £
Wz 73 /M (aa) 19—-266 (MST-PRO) &
aa 267 — 375 (MST-MAT) @ToM L, &
ZRCRMMIZHA ¥ 7 &4 Tl 4 12588

fz. LarL, COHGTLANRLMNZY >3 7

Fast MyHC

Slow MyHC

Stage 29/30

Expression pattern of slow and fast myofiber MyHC during chick embryogenesis, as revealed by immunofluorescent

Stage 25/26

Fig. 3.

staining. AlexaFluor 594-labeled secondary antibody detects primary antibody bound to Fast muscle MyHC
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YLl Hi b A%,
STl
b, HRAR R AL 2 OBOEHIZ VS ¥ 7
Z T2 b ActRIIA @ aa 20 — 137 (AR2A-
DN) 4., E I ActRIIB @ aa 23 — 133 (AR2B-
DN) & B f€i0 A~ 5l A b T <, 41
AR2A-DN TlE i Sy w3 7 fihdiz &
AL EhTED, fRNADOEFEHED
Hohedhot, 2OL 2, AR2A-DN §
AR2B-DN & 2 # w23 2 Pld w3 L ¢ spn =
NTWAONMERIN. CoOREL 7+
fesl iz L 4 S @ EfEl S4L 4. CM i
DN # L AR2B-DN >AR2A-DN Th - 7z,
K2, ActRIIA & ActRIIB @ ¥ 7+ 1L i 4|
(SP) |= HA # # [ill 4] % }§-> MST-PRO * MST
- MAT # 27 X, AR2A(SP) -PRO, AR2A (SP)
- MAT, # 7:1% AR2B(SP) -PRO, AR2B(SP)-
MAT & L THRBLEE/. ZORY, ¥ 2237
Lo % 7k &

Kb ~xid & A il

LHEINTIX, E¥HE60Y

Stage 29/30

(top) and

slow musele MyHC (bottom ). Cell nuclei were counterstained with DAPL
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FHVREMNOY46TH E¥ X { MST-PRO,
MST-MAT O W22 W T H CM |4
HEATHEE SALT 7z pEA AL AR2B(SP) -PRO
> AR2A (SP) -PRO > AR2B (SP) ~-MAT > AR2A
(SP)- MAT DT - 7=,

SIS AcRII O ¥ 7 F IVEH 2 FFo 70—
IV G RCAS X7 % —~Hlfe 2 T A
WAL L TORRME A AT

3. Wik bizastF % MSTN f I oo B %) 4

< 7 Adn MY C2C12 % HIv»T MSTN {EH]
EHGELZ:. 2%~ F72132.5% % VI
WY T oM bakili & A0 Thioos L 72, Ml 2
¥ 2287 TL(MST-MAT) |24 B IS ATHE £
50~ 400 ng/ml T & MyHC Lk T e {is ¢ KL
LHIRDIEE A L kOB &) 4 1E bW o vz
Motz 100%™ LI AEAE T oI bt
A28y, Mllox—s—Th b
histone H3-P itk T 5 <) » Wl ~RT
AW s b d o7z G {bo s it
& X, C2C12 Tl MyHC @ JE 1 K1 o Jj A3 i fif
MO SEELTEZEUMIL TS A, MSTN
B 5 o %6 S S M L TR AT R

Control

FGF2
20 ng/ml

Fig. 4.

11 A =

1

s At oy iy ME Aty LA
5T ik (324 @4y

2006)

<, BMBITIED T DLV E bRty
LT, C2C120E MSTN{E O BisE & &
REEAE L HFDH L TwhnwEEZ LS,

iz, =7 UKo ECEERNL CLM % 1]
WTHE L7z, ZO#i 4, rMST-MAT 50 ng/
ml T LD AT & 4, 2 @ %) 31 M
Bk LCTHIHTH -7 (Fig. 4). DF-1 #ilky
T4 Bl L 72 AR2B-DN & AR2A-DN & = @ #ll
B~z % &AL O fEER) HEAT I & A7
Z O Z E LI MyHC C 0 7 West-
ern blotting T4 i 27 (Fig. 6).

MST-PRO & AR2A-DN, AR2B-DN Tl
SPALIEHETG YR LA B B DA 3 5 2
BT DN HDHDT, b A RCAS IZ#Hl
FIAATIHBLL 72, CLM TOHE Tld AR2A
-DN 23 TH Do T D, hif
ML ERN TS E S 7012, 74 L AX
2y — % W7o Py 2o s BLEL & i JE 4 4 L
Db,

LT

( Fig.

5).

Z =

LAY — v 5, MSTN Ol 54k 12 &

Control

MSTN
50 ng/ml

Effect of recombinant FGF2 and MSTN proteins on myogenic differentiation of chicken myoblasts during high-den-

sity primary culturing.  Limb bud cells from a stage 24 embryo were cultured for three days in the presence or absence of

recombinant proteins, and fixed for immunofluorescent staining against fast muscle MyHC (AlexaFlour 594 label). fol-

lowed by counterstaining with DAPL
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AR2A-DN
CM
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Control
CM
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Fig. 5. Effect of AR2A-DN and AR2B-DN proteins on myogenic differentiation of chicken myoblasts during high-density
primary culturing. Limb bud cells from a stage 24 embryo were cultured for three days with the serum-free conditioned
medium (CM) from DF-1 cells expressing AR2A-DN and AR2B-DN. Control cells were cultured with or without co-
ntrol CM. Cells were fixed for immunofluorescent staining against fast muscle MyHC (AlexaFlour 594 label), followed
by counterstaining with DAPL

SR 7% B 900\ B A B3 0 & 3B 29

MSTN + + o+ i

% DI —F L TMSTN O 5 Bl

AR2A-DN + + Woihsn, —J, HibokEE Ty
AR2B-DN + + 3 ACtRIIB (X MST-MAT & @ #}

MyHC
(slow-type)

Fig.

6. Competitive elfect of ARZA-DN and AR2B-DN from the conditioned
medium (CM) against recombinant MSTN during myogenic differentiation
of chick primary myoblasts. Limb bud cells from a stage 24 embryo were
cultured for three days in the presence or absence of CM and recombinant
MSTN.
total protein with anti-slow muscle MyHC antibody, and was detected with
a4 peroxidase-labeled secondary antibody, The relative intensities of the
bands were densitographed and typical results are shown at the op. The

columns at the bottom indicate the relative intensities of the bands,

determined in three independent experiments.
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