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Influence of Different Protein Level of Maternal Diets on Muscle Fiber and

Expression of Myostatin Gene of Offspring in Broiler

YAN Jun-shu, SHAN An-shan” , SHI Ben-li, WANG An-qi, HU Jing-wei

(Institute of Animal Nutrition, Northeast Agricultural University, Harbin 150030, China)

Abstract: The influence of maternal different dietary protein levels on muscle fiber and expression
of Myostatin gene of offspring of two broiler lines was investigated. The maternal different dieta-
ry protein levels were 80%, 100% and 120% NRC level for maternal broiler breeder. The off-
spring was feed normal protein level diet. The results showed that: (1)The maternal high protein
diets increased the body weight of 1 day broilers significantly(P<Z0. 05), but the body weight of
56 day broilers had no difference among treatments(P>>0. 05). (2) With the maternal protein lev-
els decreased, muscle fiber diameter of breast of offspring was decreased, low protein group was
significant lower than the normal and high protein groups(P<C0. 05), but there was no significant
difference between the two lines. (3) With maternal protein levels decreased, muscle fiber density
of breast of offspring was increased, low protein group was higher than the normal and high pro-

tein groups significantly (P <C0. 05), but there was no significant difference between the two
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lines. (4)The high protein diets of maternal broiler has a trend to decrease the expression level of

offspring Myostatin gene(P>>0. 05), compared to the normal and low protein groups, the expres-

sion level of Myostatin gene of lean line broilers breast of high protein group in 21 day was de-

creased significantly(P<C0. 05). The results demonstrated that the maternal high protein diet in-

creased the body weight of 1 day broilers significantly, and there are a trend that expression level

of Myostatin gene was decreased in high protein group, the maternal low protein diet declined the

muscle fiber diameter and increased the muscle fiber density, but there are no significant differ-

ence between the two lines(P>>0. 05).
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BRI AR DL R — S 3 45 D 1 1 9 L e s SRk
Xt ILET 4 A T A BRI
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ST H G AR ITE FE R OB L,
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Table 1 Ingredients and composition of the experimental diets during the laying period %
k&G EHHEA 4
i H Item

Low protein

Normal protein High protein

H R 4H i, Ingredient

£k Corn 69.98
5. H Soybean meal 18. 80
fa#; Fish meal 0
Wi g Soybean oil 0
#h Salt 0. 30
Wl 245 CaHPO, 2.90
£i#} Limestone 8. 20
i R L-Lysine 0.08
FE A MR DL-Methionine 0.02
AL BT 50% Choline chloride 0.10
54 Z 4 Vitamin premix 0.02
i J6FE Mineral premix 0. 30
&1l Total 100
H 7% /K F Nutrition level

e ME (MJ » kg™ 1) 11.8
K& CP 13. 68
i MR Lysine 0. 66
HE AR Methionine 0.34
# Ca 3.49
B %W Available P 0.49

62. 88 50
23.50 35.38
3 2
0 2
0. 30 0. 30
1. 60 1.7
8. 20 8.1
0.08 0.08
0.02 0.02
0.10 0.10
0.02 0.02
0. 30 0. 30
100 100
11. 8 11. 8
17.09 20. 51
0.92 1.17
0.41 0.45
3.49 3.47
0.49 0.50

BT AW & VA 12 000 IU; VD 2 400 TU; VE 30 IU; VK 1.5 mg; VB, 0.012 mg; AE¥E 0.2 mg; W2 1.2 mg; JE5alR 35
mg; ZHR 12 mg; VB; 4.5 mg; VB, 9 mg; VB, 2.0 mg; 4 8 mg; i 1.0 mg; £k 80 mg; 4% 100 mg; ffi 0. 30 mg; 4% 80 mg
Provided per kg diets: VA 12 000 1U; VD 2 400 IU; VE 30 IU; VK 1.5 mg; VB;, 0. 012 mg; biotin 0. 2 mg; folic acid 1. 2

mg; niacin 35 mg; pantothenic acid 12 mg; VB;4.5 mg; VB, 9 mg; VB, 2.0 mg; Cu (CuSO,

« 5H,0) 8 mg; I (KD 1.0 mg;

Fe (FeSO, » 7H,0) 80 mg; Mn (MnSQO, * 5H,0) 100 mg; Se (Na,SeO;) 0.30 mg; Zn (ZnSO, + 7TH,O) 80 mg

WLEF4E EAE I AE 4 1 sk A o) i B8 T 10 X
10 5818 WA T . B ALIE B 3 DS HLEF, fE T B ML
PRAF S, T B 53 7 5 (Tmage) 437 5 BEAIL 53 931
D8 50 A JULET 4 s 8 e AR, B AT R 2 AR AR
WLEF4E R B AR Dis SR 5 AT 358 B A4 5 19 e UL L R
WLHE LA 48 B AR .

D, = 2(S,/N)*?

EHNEF 4 HE D = 2D, /50
1.3.2 MSTN ik 1yl & AT 21,42,
56 H BRSBTS . 5E S WM L ZH 4L
FE AR — 80 “CUKAH LR A7 L 50~100 mg fIL
W FE S IR Trizol 1857 &5 35 (Invitrogen) Hil142

S RNA L FI 28 A1 43 % 0 BE 1 0 HY R B B W o
HL KA RNA (1 5 & F1 kB2 . RS 19 8 RNA
SRPHEAT RO SR

R HE GenBank & 3% GAPDH (NM-204305) .
MSTN(NM-001001461) % [X ¢ %1, & F] Premier
5. 0F1 Oligod. 0 B A& &1t 2 X519, WS R
(GAPDH) Fiif5|#1:5-GCCATCACAGCCACA-
CAGA -3', Fiisl ¥.5-TTTCCCCACAGCCT-
TAGCA -3, i ¥ 1 K Bs K BF 120 bp, MSTN |
W5 -TTTTGGATGGGACTGGATTATAG-
CACCT-3', F i 5l #1. 5'-GCCTCTGGGATTT-
GCTTGGTGTACC-3", Wil 18 | BE K 127 bp,
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Table 2 Ingredients and composition of diets for offspring %
S Ttem 1~3 & 4~6 7~8 Ji
1-3 weeks 4-6 weeks 7-8 weeks
H R 4H i, Ingredient
%>k Corn 57 61.26 65. 88
S H1 Soybean meal 32.6 30 27
a4 Fish meal 4 3 1.5
Wig Soybean oil 3 2.5 2.5
h Salt 0.2 0.1 0.08
Wi &85 CaHPO, 0.08 0.02 0.02
A ¥y Limestone 1.4 1.4 1.2
i 2 iR L-Lysine 1.1 1.1 1.2
FE %A Z DL-Methionine 0.3 0.3 0.3
S ALNEAE 50% Choline chloride 0.1 0.1 0.1
H4E L4k Vitamin premix 0.02 0.02 0.02
T IJ6E Mineral premix 0.2 0.2 0.2
41t Total 100 100 100
B 35K F Nurtition level
fCHEE ME (MJ] « kg™ D) 13.0 13.03 13.19
MHEH CP 21.50 20. 05 18.12
#fi & R Lysine 1. 25 1.10 0.95
A 8 Methionine 0.6 0. 47 0.41
45 Ca 1.0 0.96 0. 84
H W Available P 0. 46 0.43 0. 40

FTRAMMER T & VA 1500 IU; VD 3200 1U; VE 10 TU; VK 0.5 mg; VB, 0.01 mg; &4 % 0.15 mg; 2 0.55 mg;
JEFElR 30 mg; IR 10 mg; VB 3.5 mg; VB, 3.6 mg; VB, 1.8 mg; 4 8 mg; M 0.35 mg; % 80 mg; %% 60 mg; fifi 0. 15

mg; 5 40 mg

Provided per kg of diets: VA 1 500 IU; VD 3 200 IU; VE 10 IU; VK 0.5 mg; VBj; 0. 01 mg; biotin 0. 15 mg; folic acid 0. 55
mg; niacin 30 mg; pantothenic acid 10 mg; VB;3.5 mg; VB, 3.6 mg; VB, 1.8 mg; Cu (CuSO, *« 5H,0O) 8 mg; I (KD 0. 35
mg; Fe (FeSO, « 7TH,0) 80 mg; Mn (MnSO, « 5H,0) 60 mg; Se (Na,SeO;) 0.15 mg; Zn (ZnSO, * 7TH,0) 40 mg

F G Sf i 4 BB TaKaRa 986 % ®id 7 &
B SRR TR B P UL BH JE AT . OB S BRI 10 pl.
RT =Y HEM T & f# PCR, & PCR i 4% M
TaKaRa %¢ ) & 21050 & PCR L 51 fiff A 156 B 2t
1 S EARFR g 25 pl, H AR A 2 5L 8 )
BIAEAS TR 52 5 PCR & R 47 SN - 5 4B S il 3
NEE,
1.4 HERITSLIE

MSTN F1 GAPDH %5t % &= PCR 4% £ {di F{
Opticon Monitor 43 #7 # {4 #F 17 &k #3145 A6 W /Y
CtfH. i HEEHMEFRSNSEE Co 21, i
ACtGH T 3 i R B e BRI S ] 220 FRoR B
[ HE P MSTN 3 R 7E 4L 20 (1 A 6 6k .

I ZE BB A S hR A7 £ R, SAS
8. 2404/ GLM B2 ¥ 1647 J5 224347 » Fl Duncan's

PEAT 5 Ab B2 (0] Z2 0 LU

2 & R
2.1 BBARABEAKEMEREKEREER
A

BEXS H RS [ 88 KPR A K M R 1 5%
WL 3, BEAC R 1 H AR AL AT XS A A A
BT IR E 4L (P<<0. 05) . 0fi 56 H % {4 i &8 4% 41
2 2ZEFAREE.1~56 H IR E A4 R F
H 3 A o i % o TAREE T ME % B 4l (P>
0.05), V-3 H R & i 2 1 A B B, b &
Fo &% 40 (6] 22 SR B 38 (P=>0. 05) 5 i 2 % A 47X 4
Jo B S R B 5 b R ORI S8 AR AR K
PERE R A 225 (P>>0.05) .,
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Table 3 The effect of maternal different dietary protein levels on growth performance of offspring

HRERE/ (g dD)

E HH B i R i/ g KR i/ kg Daily Feed IR B/ (g« dD) BHE L
Line Protein Initial weight Closing weight Daily Gain Feed/Gain
Intake
LP 46.34+1.02% 2.424+0.16 96.7141. 26 45,1942, 44 2.14+0.07
LL NP 46.1240.72° 2.58=+0. 14 91.18+2.32 42.41+2.88 2.1540.07
HP 47.28+1.14° 2.697+0. 21 103.07+1. 65 47.28+3.72 2.1840.05
LP 46.55+0. 66 2.67+0.39 97.3142.35 45.05+5,92 2.16+0.06
FL NP 46.8741.02" 2.574+0.33 103. 6543, 26 46.90+6.93 2.214+0.09
HP 47.31£0.51° 2.56+0.16 97.84+2.35 44.88+2.92 2.1840.08
LL 46.58+1.07" 2.5640. 20 97.11%2. 65 44,96+3.56 2.16+0.07
FL 46.91+0.79° 2.60=+0. 30 99.43+3.01 45.61£5. 36 2.184+0.08
LP 46.4540. 84° 2.55+0. 32 100. 45+3. 04 45,1244, 37 2.18+0.06
NP 46.4940. 94" 2.5740. 25 97.36+2.35 44,66+5. 63 2.18+0.08
HP 47.2940. 85* 2.63+0.19 97.0142.59 46.08=+3. 46 2.15+0.06
P {§ P-Value
i & Line 0.199 9 0.613 3 0.361 6 0.616 2 0.231 6
% 4 Protein 0.014 4 0.653 2 0.412 1 0.658 7 0.397 0
'l & X 5 B Line X Protein 0.479 1 0.095 9 0.394 2 0.096 4 0.462 3

[vi) 51 B A IR 5 B AR [] 3 3R 28 S (25 (P<C0..05) [l 50 i 4 TG R T B0 A0 ) 35 378 22 S AN .35 (P>0. 05) . LL. /i

%; FL. mR&;: LP. k& A NP. [EW&HHA; HP.

CESERmESD

Different superscripts within a row mean significant difference (P<C0. 05), no superscript or the same superscript within a row

mean no significant difference (P>>0. 05). LL.. Lean line; FL. Fat line; LP. Low protein; NP. Normal protein; HP. High

protein. The same as below

2.2 BEHRAREAKXENERINALERN
=AU

iy 2% 4 Al Bl B B KO B R AR T JUL L 2T 4k
HAEZEEE/N KPP REAA R ER T EFEAL
F R 41 (P<C0. 05) 5 iy R X LEF 4 1542 5% i R
BERBRRMGS . SEFEAAML. KEA
20 1.56 H i Mg fLILEF 4k B A% W 25 B IR (P<C0. 05) 5
FIR R RAT A, 5IE W B A IR gl 1,
42,56 H i i ILWLEF 4t B AR 34 535 B AL (P<<0. 05) ,
EEE 4 56 H R I ILILET 4 A2 B R s (P<<0.
05) 5 i Z FI AR 19 3¢ ELAE FI X LT 4t 545 52 i AN ik
% (P>0.05),
2.3 BEHRAREAKENERIGEZEY
=AU

t 2% 5 AT Bl 2 8 KO B AR g LU 2T 4
FEEE M. EPREAARER T EFEAL
FT R 41 (P<C0. 05) 5 iy X LEF 4 4% FE 5% i R
BEP=>0.05); K08 R WAFXG, 5% & H 414
P AREE 4L 1 H M URLET 4 % % 2 4 v (P <<

0.05), F I8 R WAFXG , 5 1E 8 & (4 A L AR F 4l
1.42.56 H % i LILEF 4 %% B 2 48 =5 (P<<0. 05) ,
AR AN % 5 2= 5 R BE (P>0.05); /i &
FIEE (1 28 B AR X ILET 4 5% 1% 5 oK &g 3% (P>
0.05),
2.4 BUEERABEAKE]FRKMSTN mRNA
FiEKF MG

B 1% MSTN 5 GAPDH 3£ PCR ¥ f# #h
2238 2  MSTN 5 GAPDH 3£ PCR ¥ 14
2. KR4 B 3 MSTN % GAPDH ¥ 1=
W R — i, RAF R MY B T MSTN A
GAPDH M, i W] PCR §14 fv B ol B — ¢ = 1k
P, N MSTN He[F PCR 14 &40 il 4k (& 3) K&
GAPDH % [ PCR § 34 2 % h £k (& 4) 14 i,
MSTN §) 4 3 i £ o] )5 5 f ol y= —3. 127 9x+
33.37,R*=0.996 6 ;GAPDH %" ${ il £& [7] 19 J7 2
b y=—3.428 3x+25.91,R*=0.999 9; Hr.y K
TR0 32 PR e 3k B B, x Oy Co i, 3 R M4
PEFIE X R, 45 R EW],MSTN 5 GAPDH
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Table 4 The effect of maternal different dietary protein levels on muscle fiber diameter of offspring pm
i 5 HH 1 H#E 21 Hi® 42 H % 56 H i
Line Protein Day 1 Day 21 Day 42 Day 56
LP 4 5.1440. 35" 10.47+0. 48 16.05+1. 01" 19.05+0.53"
LL NP 4 6.5140.65° 10.62+0.31* 17.04=+0. 15" 20.55+0.51°
HP 4 6.74+0. 26" 10.99+0.53* 18.1340. 34° 21.55+1.14°
LP 4 5.2540. 36" 10.09+0. 22" 15.2640. 45° 17.3640. 56°
FL NP 6.64=40. 66" 10. 60+0. 35* 18.364+1.53" 19.204+0.59"
HP 4 6.6240.65° 11.46+1. 37 17.4840. 74 21.31£1.47°
LL 12 6.1340. 84" 10. 6940, 47* 17.07+1. 05" 20.384+1. 28"
FL 12 6.1740. 86° 10.7240. 95° 17.03+1. 64° 19.2941.91°
LP 8 5.1940.33" 10. 2840. 40" 15.6640. 84" 18. 204 1. 04°
NP 8 6.5840.61° 10.61+0.31* 17.704+1. 23" 19.874+0. 88"
HP 8 6.6840.47° 11.2341.00° 17.8140. 64° 21.43+1.23"
P {f P-Value
i & Line 0.851 8 0.934 1 0.912 8 0.007 2
E H Protein <. 000 1 0.033 0 <. 000 1 <. 000 1
A 0.869 8 0.447 9 0.038 4 0.251 9
Line X Protein
x5 BBARAEREAKENERNTEEEHZNE
Table S The effect of maternal different dietary protein levels on muscle fiber density of offspring e mm?
il & HH 1 H i 21 Hi% 42 Hi® 56 H i
Line Protein ! Day 1 Day 21 Day 42 Day 56
LP 4 48 674.94+ 6 537.55% 10 497.87+1 004.69** 4 229.51£646.05" 3 021.04£187. 45"
LL NP 4 30 824.32+ 7 124.89> 9 503.70+ 867,45 3 583.79 52,72 2 865.35+54, 24"
HP 4 28 162. 6742 188.01° 9 053. 47+834. 00 3 281.394210. 70¢ 2 410.89+768. 58"
LP 4 46 747.41+6 278.66* 10 808.44+1 638.81* 4 593.91+518. 28° 3 783.68+193. 142
FL NP 4 29 603.68+6 842, 74" 9 397.07£302. 02 3 267.854579. 81°¢ 2 875.16+£130. 52"
HP 4 29 780.3046 474.56> 8 621.72+1 945.33> 3 567.34+290. 40" 2 596. 564395, 27"
LL 12 35 887.314+10 830.02* 9 685.0141 033.18* 3 698. 234545, 24¢ 2 765.76 +£494., 56
FL 12 35 377.134+10 270.23* 9 609. 0841 638.09* 3 809. 704734, 64° 3 085.13+581. 122
LP 8 47 711.18=4 6 022.74* 10 653. 1541 269.32% 4 411, 71£576. 142 3 402. 364444, 10°
NP 8 30 214. 004 6 499,90 9 450. 394 604,01 3 425.82+ 416. 88" 2 870.26+92. 68"
HP 8 2 8971.49+ 4 556.87> 8 837.6041 404. 70" 3 424.374280. 23" 2 503. 734 574,43
P {f P-Value
i & Line 0.841 1 0.881 1 0.541 3 0.050 9
% H Protein <. 000 1 0.025 3 0. 000 3 0.000 6
R X EH ‘
0.831 4 0.833 3 0.262 7 0.137 8

Line X Protein

26 al . B A X 21 Hig ML MSTN mR-
NA 354 59500 8 3 (P<0. 05) , b % & H/KF Y
fEm MSTN mRNA £k A AWM B, 5%
HEEMREBHAMIL . mEBH MSTN mRNA %

K FFRR (P<<0. 05) 5 §h & X%F MSTN mRNA
TR AR B (P>0.05) K8 & WAFAY, 5254
H 21 Hig gL MSTN mRNA ik B F KT
IEH B AR H 4L o R R B0 58 BRI
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0.08 ; 2 10er0.02)b L
0061 A ppH N

0.04 1 , 1.0e+0.03 | ~dh
0.02} i y

0.00 O 1.0e+0.04
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S Temperature/C 1 357 9111315171921232527293133353739
H TEMpETie {5 B %L Cycle number
1 SER PCR IEfZ %

Fig. 1 PCR amplification melting curves
34

B2 SCRE PCR 4 HEEI4
Fig. 2 PCR amplification curve
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Fig. 3 The amplification efficiency curve of MSTN H Sl THRBEAL

Fig. 4 The amplification efficiency curve of GAP-

gene by real time PCR .
DH gene by real time PCR
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Table 6 The effect of maternal different dietary protein levels on the relative expression of Myostatin gene of offspring

it 7 HH 21 Hi® 42 H i 56 H##
Line Protein " Day 21 Day 42 Day 56
LP 4 0.049 7 + 0.007 3° 0.039 3 £+ 0.008 6 0.0229 £ 0.014 0
LL NP 4 0.031 4 + 0.012 4° 0.020 0 & 0.013 4 0.031 3 4+ 0.001 8
HP 4 0.031 8 = 0.004 8" 0.0289 + 0.017 8 0.027 3 4+ 0.008 9
LP 4 0.038 4 £ 0.006 3* 0.037 1+ 0.024 7 0.039 0 + 0.023 2
FL NP 4 0.036 0 &= 0.014 2* 0.0356 = 0.011 0 0.028 5 4 0.005 3
HP 4 0.034 4 = 0.004 0" 0.026 3 £+ 0.006 2 0.020 6 4 0.007 6
LL 12 0.037 6 = 0.011 9° 0.029 4 + 0.014 9 0.027 2 4 0.009 4
FL 12 0.036 3 + 0.008 5° 0.033 0 = 0.015 3 0.029 4 4 0.015 2
LP 8 0.044 0 = 0.008 7° 0.0382 £+ 0.017 1 0.030 9 #+ 0.019 7
NP 8 0.033 7 4+ 0.012 6* 0.027 8 = 0.014 1 0.030 0 4= 0.003 9
HP 8 0.033 1 %+ 0.004 3" 0.027 6 £ 0.012 4 0.023 9 4 0.008 4
P {§ P -Value
i & Line 0.716 6 0.559 9 0.667 1
% Protein 045 4 0.292 9 0.476 8
iR XAEH
0.186 3 0.396 4 0.167 2

Line X Protein
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JLET 4 ) 21 239 25 FR AIE 2 DA 5 A AL 40 2 JE Rl
JULET 24k A A0 2 B A Sk JILZF 4 1) s 35 s o 4 JIF 52
HREMIRA SR LA 4k R g0 i
AR M AL B AUVE SR LR R A R, A
Jo — 22 B N AR 4E 20 B AN 1535 2 i H: 42 ) Rl
AT 1 ) 398 AR T A A 5 AS [RD 5 B AR B S 1 1S i LER
Y H AR ARG 0 AE R B A T 25 5 8 SR KO AR L L
A EARBN B E IR KK AEPLIEE 20
LRSS A AL 2., AT R 1 H G
I AR 1 20 g JILLET 4 A% 0 I8 T v 2 2RI IE
HEA AR EREOAR S TrEad
FVIE 25 2 AT DL B AR KO R A 1
H i TR XS A7 A S8 35 145 ) IR 52T REAAR 8500 1) 4778
HAE 21,42 J 56 H &% = 240 8 L0y WLEF 4 45
/N T B AR IR R AR A LT 4R R R
JEERHTEHEAAMEREAQL. WHEIEREA
K 1 98 4 % I AR JIUEF 2 1) A A AS A7 A R AR
MR I5 45 Rk F L i F X ILEF 4k B A I B 2 G
R, Hoh R AR B A AR BARERON .
3.2 BBHBRAREZEAKENFHK MSTN mRNA
FiEKF G

LA AE K i P F- (myostatin, MSTN) & —28
fERRIP R E S, R MR R TN
A Ak T BB 2 3 3 1A T 3 R 114 2 38 ok e AR L PR ) £F
He 2l W SR TR A A5k . MSTN mRNA F£ %453
A e gL B AR L AE KA R A R
) T2 2 B UL 400 B 1) 50 A AR RS . McPherron
S0 g R OF PCR B R 7E /N R & BLIFIE 5L T
MSTN % A %t B 4% LA & 09 08 32 /5 A . Krik
S0 L AR B JILAS o MSTN (1 & B A% o —
AU T H O LA R Y S R VE . Patel ! 2
WARIE MSTN i B B B 8% L L 42 &5 200 %0 ~
300 %0 » HL b JIL 24 Sk Y A= T BROAY 262 % . A AR F IR
MU MSTN Ok A% & & ML A K,
Bass #1 Sakuma ZE0I 0 Sk, MSTN 3 R i 2k o B
BE LI K, — Jr T A T WUET 4 i B 3 m, o5 — Ty
17 2 T WLET 4 (9 /N B . i Zhu 260 o 3R
135 FED/INERL L TR IB 1) MSTN R A A8 , 3k 26/
R UL PR Joi e W 38 0 (20 %6 ~35%0) , A LA

Jo e FR 15 0 2 dy T LET 48 IE R i A 2 LA 4E 3 A= 5
I HATE 2 e N BCGHE R RE SE ) Bl
MSTN F[H 135850 ¥ 51 B A K8 I R A% A
RIBW PO TR A . AT AR & B B
AR H R AL R R A 21 gL MSTN
mRNA Fh g, HEPr B S H2Z |25 A RE. (M1
MSTN ik B8 A Bl 8 T 5 100 e {1 1) 25, wl fiE
Jel FAEK R MSTN (1 335 &8 5 &, i 5 4
R D R K A AR 22 S B /N R
2 MSTN 3k i AR UL A AR KA 40 i 8 1 Dk
55 T BUYLET AL K L A0 A2 R S5 B3 (H HL AR 9 £
LS Ay T it — I .

4 &

4.1 BRRE KRR KR E RS2 e A7 AR
A ORET LN G

4.2 BEXG HOARER B KT 09 TR 5 A5 e s A ULER 4
MR E » B2 B 8 KT 19 5% e T R 25
IV o

4.3 MSTN mRNA (1) 33k a] 42 JJL£F 48 19 A= K
MRE B E A KR P8 4 0T fE @ & MSTN %
RS S A ERAMON RSB =i
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