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B gt E o BALFE LA FEET B SER

4 [ LI LR B R BT 2R 4R RS @ gﬂ*ﬁ B
z (double muscle) #vp £ A FE & 75 o & 1997 & o
McPherron f- Lee ( McPherron et al., 1997b) j& & 5 & 3ep £

#7402 (Belgian Blue and Piedmontese ) ¥ % R H R4 7] 5
sup 4 E g (myostatin) > T E k@S BB L2 S R
SRITFETLATFIHRAAS 2 P E AT EFE T RRT
Ryl A 2 EERAGFHEAREFRFTLHFE AT
B~ %8 A & 4% (active immunization) = 3% P | BUR
2T TR A Rl 2 T M g Y e
LMEASFIA 5 o g 2 Rl & F £ (activin = f 4 B
TEEARZES I AR GE S s H 4@ APy H

PrE R R AR H N S EFEREE (FSH) Wi mie w
T2 BTG o A i ARk E RS E B LR KeE
Frd AL g2 vep 2 R R R R I ORI S R
RS BAE A AL BApE 2 il g oY fodt R s
ek DRI & o IR T e AN R I B Ll e S A S
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¥ %o & k% 33t (Leghornchicken) % &k % #t2 £+ 24
2 - P HPEFRFNFEY R RTREF R AL Y
¢33 L~ ¢ Mgt A 0 B2 P HA A p &5 152 ~ 172
T A RFREFAA T KT AT 5 1465~ 1618

Do M ¥ 30~32% 2+ 1EE FFE (4L 2004) -

R - N A 7
1. TARE

TALF (hypothalamus) A &P L i > o > PF2E¥ £
B2 44 o THLF é@&rrﬁ]ﬂ% # % (gonadotropin-releasing
hormone, GnRH ) ] j& #% & ’?ﬁ'\ # &P % (luteinizing
hormone, LH) % j&igi¢ 2 (follicle-stimulating hormone, FSH) »

m GNRH 2z 4 %> fad H @ rgd | a §

B 8% 7] sl
BT k=

zﬁw
&

*k PR
# (photoreceptor) > £ 48 5T ARE it F B
o e BNE DR TR A A L A R
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n iﬁ{rv‘ Frpie ZF PR ER B LFri A4 R P 2
O
2. ’-‘E‘é‘i—r“ﬁ"\ :

:Lﬁa(pltunary gland ) =3 B 7 K 300 ARLAY B2 R s B o
FoR-A Y *j‘ﬁ‘ﬁ"f—i RIF S R R4 F
ER A S 3 R S R LR R E RS R
i Eo B R M o A AR TRE T A4 AR

ko B 2 AR F o dejptipie & (FSH) ~ 297 % (LH)

% PE -9 %8 (glycoprotein) o jfrimie 2 2,2 d % B3 B=X

(e~

H il H

2, H - —’ﬁi oxH ~4pk @ B HE <7 I (Noce, 1989;
Shen, 2002)e = v % 2 & i g el 9% <% (GnRH)
Plgr BB P ORERES > 2R N3 B hat g o arpid et
HoEipie 2T EFSFIRE2 A 57 1 2% (estrogen)
ST e o @ PR T e ag PERIR AR U L fFopEs & 2
P28 (LHsurge) s i&m 3% mie 2 £ 4 o

3. ‘P

ARz A R Y o B L per i (ovary) ¢ T4

WP FEr P ol § gt L1 P BT R



BeorL Bk d ~T 2 200235k a2 7200
PRV PEA 8P & v ¢ % g e (large white follicle, LWF)
2w ¢ ] jmse (small white follicle, SWF ) » #& i & /& 6-12 mm z
| 7% ke (small yolk follicle, SYF) ¥ & j& + % 12 mm 2. + #F
+ Jase (large yolk follicle, LYF ) o fo#ic v » B Eig 4 £ 12 % 4%
F)iE 4 =i 4 (steroidogenesis) 2_jgie 0 AF T P H L PR RE
(hierarchical follicle) » b 3Egk#-3 /&4 > 12 mm 2 % P § /g
R R AE ) BT R BT A G g Jie (FL) s 40

W% X i (F2) #2905 % = < ke (F3) % » i gt 4 42 (Bahr,

4, B HECP R g
#9 % 8 (ovulatory cycle) 3 &S vz e 5t
A GNP 25-27 o] BF 0 3t A B-tS 15-45 A T - g cr
(Johnson and van Tienhoven, 1980 ) H £t #r #41] X £t #F m {5 2_ p

MERE A RED Y PR AR EEF R BRI BT

RN @ R e R 2 A R Rt R E P R % 1 (Krishman et al.,

1993)- & /= | 3~ 9mm =t B % g e (prehierarchical follcile) »
5



B3 & % F)d jgokie 2 514 2 protein kinase A (PKA) 2t 4 g

"EEIREE NP RS X DRI EDIOEE
B 0 @ SR OP F chtl gk i 4o 0 & B4 2 % (progesterone, P4)
AR EHF 0w TR A 4 e R p T e e 2

4 (Johnson and van Tienhoven, 1984 ) -

R g 2 B EAT

sup 4 E e % (myostating GDF-8) 28 F144 5] T(knockout)

2o B MR R IR T L R R B4 TV R IR RS
Haimre 3 ¢ < (hypertrophy ) % w2 $icp 3 4 (hyperplasia)

z_ 35 ( McPherron et al., 1997a) > & ¢ £ F] & 1997 # d
McPherron f= Lee & & 3 F#® »~¢ % 4] (double muscle
phenotype ) =2 (Belgian Blue and Piedmontese ) # #7% | » *

z % Growth/Differentiation Factor-8 (GDF-8) > & *" TGF- S #2%

*H 2 - R R RIuR PR E B e ank & (McPherron et

al., 1997a; McPherron and Lee, 1997b ) -



B 2 RFrRATIE E Y TR
259 RE LB AR 4 R E A TR
% et agdp 7]+ (McPherron and Lee, 1997a; McPherron and

Lee, 1997b; Ostbye et al., 2001; Rescan et al., 2001; Roberts and
Goetz, 2001; Rodgers and Weber, 2001; Rodgers et al., 2001;

Kocabasetal., 2002) » # ¢ 3 FF4F 2 4pfL &7 b & k2 447
FHmy @ AL E®% Frep 4 £ drd]F A Fl2 77 2(Ostbye et al.,
2001; Rescan et al., 2001; Roberts and Goetz, 2001 ) % i/ +* ¥ 7 p
AEPHEFFY T 2RI FHEREFAF B CHRHPNUAR
B o B By X B s FE IR LRz dp i A B iE 100% ;
22 HE TG I3 BRARG R o Ao F AR i E
P %5 88%2 4p v & (McPherron and Lee, 1997b) i it i 4%
IR U A g 1 RV PP el 2 K drd] A Tl ik s

TR L AFLFRAFTOH A L F AT RaE-

i TGF-B &= B — th > vop 4 L PrdlF 2 w0 5%
(precursor) F-v F 1 a4t R & 2 &3 (homodimer)» I %
A = 3% Kk 2 (proteolytic) » B i52;% 4 + € ¥ 28kDa - £

724 FE vep 4 & Frdl % (Lee and McPherron, 2001; Thies et
7



al., 2001) > % - =& 39 FoRfEF 4 &H 1% N = 24 B v Al AE 22
593 P75 (signal peptide) > @ % = =t F-d FokfERIF 2 &%
240~244 B "=4 pe 2. R-S-R-R (Arg-Ser-Arg-Arg) =% » 4 PACE
('paired dibasic amino acid-cleaving enzyme » £ # furin) i& {7 -k
f2 o B3 A vep 2 EFrdlE e gAKRE O N o 5
3% (propeptide) #t5 & » F e b vep 4 Efrd| & 2 me 4 G
2 88 (receptor) 24 > i&m Frf|iep 4 Edrd|F 2 (7% (Lee
and McPherron, 1999; Thies et al., 2001 ) - F %~ M i% 6 48 FliE
FEHHTA A 2 B R AR 2 Rprdl Rz N 5Bk o
i?ﬁﬁ%ﬁ¢ﬁﬁﬂmﬁii’ﬂﬁy%fb%%ﬂ%?W%kﬁﬁﬁ
i z_ %% (Lee and McPherron, 2001; Yang et al., 2001 ) - ¥ ¢ >
Fil# sep 4 £ )& 5 58 3-0  (propeptide form) i ) 5 ki
£ o s e p F k- (broiler egg) 2 3= N> 18 > LB
plpep gt A 35 X 2o BFIME 2 g £ 8 (Kim,etal,
2007 ) > ¢t 5 HRIFBEEH N 5530 25 3 AR A HE T
A Fpth g 4 L g F e R e 2 B e R

T2 FwmipI g o



Berep 2 R Prdl R 22

ERpgL P RRAP3FIEL A R L R P ERE
AF] > Fla BB Mk dov I pFEE 2 (Belgian Blues) -
MR A 4 L2 DNAE 7Y % = BB (exon)t >
S0 1l B H R 0 @ o S 18 2 DNA =2 = # (frame-shift) -
HR$2 8 Zovp 2 Edrd| 22 CH A7 En B4 4 4
w2 g 4 R drdl g e A o a4t H ARk FR TS

fazyep £ 3407 20~25% - H #g Py (intramuscular fat) % %

ks

BEBPARHRE S AT - BRIV ARZAFTFE
(Piedmontese) » R ¥ 3 &% = Mg+ P B RE - PR
% (GtoA)» g~ Hiiph /7| ¢ chd g it (cysteine) & %

=+ 5 feg fh (tyrosine) » plig i g 4 R gl AT % >
24 7 B3 27 (Grobet et al., 1997; Kambadur et al., 1997;
McPherron et al., 1997b; Grobet et al., 1998 ) - 7 3 T4 fI* C =4
o 4 E ] 20 H RO 6 3 Pk 8 B 323 (broiler egg)
ZUFF RN o LR35 X e gL sep 4 K frd]F H ki 2
PRt H T R E R WL (4.2%) % ep R (5.5%; Kim

etal., 2006)



FEdp D o o A R Frdl R drglyeR e (myoblast) 3 4
H 518 Rb v Fzmipeit > iem Pl wexh? 2 GLIF IS
#p 2 242 (Thomas et al., 2000 ) - ¢ pF » R 4csep 4 E Frd] % 3
a7 2 CCphime » vELET p2l g & 42 Cdk2 2

# B dr4] (Rios et al., 2001; Thomas et al., 2001 ) - R

s

Bare p L Mm FROVE LZRIPE L 3 EFETF - A&
RF/EMF XM ER S 4 &1 (ActRIIJALK complex) » #
2+ 7 % Smad2/3 (small mothers against decapentaplegic 2/3) 4 =+
Z_RERL T 1T > @ SRR 1Y 22 Smad2/3 ¥7 Smad4 ;45 £ i
»lmie oo i a A & e g Y 4p B2 A F] (4 myoD,
myogenin... % ) £ IR o FB%REM JI* ] F T RNA (SiRNA)
Frd] Smad2/3 £ > # ¥ 12025 AKUMTOR/p70s6 = 4, & v
imfe ¥ e Fing A e B S (82 B9 gcps B (protein
kKinase B; Akt) ¢ % iE#r#]™ 2 FoxO F—v 73 Bipe i B i
7 oradrglpep ¢ Gev B2 ' f2 (Sartori et al., 2009; Trendelenburg
etal, 2009)- 57 & F it vep 4 K el v S EH A SLB ER D
PRGvep ¥ Fod FE A SRR a2

-
3 o

10



T

o 4 Edrdldeddamz M
sup 4 K| A 1997 EAF ko o By 2 g

Py 2 RiasAoeig 1988 & » gfﬁmﬁx:}ﬁ}‘fg%ﬂ}? < I I

AN

L

FA LR PRV B 22 et

B iz B RN

e

(%> 55%~62% ) ** it F 2 fie2. 7

puf

+ (Arthur et al., 1988a;

Arthur et al.,, 1988b)» 3 ® » B | 2 I 4 FhaFrg i, 2
7 P50 (stillbirths) &/ 2 4 & {55+ = 5 (postpartum death ) =

BEg otk apa 2 Rt ablgsh  vaaerivp 4 £

Foo g A B FOiisi s LR 2 RS o IR
BT VR o - b AT Eeg 4 Edrd| ik 2 B Hp
PECBIP R 2 e AR F R EFMNHR E A Mg KB A
VRS E e A B D e o PR BT o g 4 LR
EREARPER 2 g a3 BRI SRE2ZFTER

(Liang et al., 2007) o Lwv chf 3 47 £ 45 ) 2 vop 2 L drdl 5 &

i

Fren

—n\y

LMot BE R F@EEG AR ARG DERY T P
oo 2 Eprdlk 2 mRNA LR g0 F RIep o P s g
73 B € 2 % R (Kubota et al., 2007; Sundaresan et al., 2008 ) - p*

11



SEH R A EFFIFERZAAFTAST FHF LR
B % o

e A Edrdlh 2 LB ERIS kg oup 2 R R RS
i dm e b it & = A4 3 (activin type 1l receptor, ActRIIA
2 ACtRIIB) % » H ¢ x g2 ActRIIB & % # $#23% (Lee and
McPherron, 2001 ; Rebbapragada et al., 2003 ) - =g 4 £ Frd] & £2
activin type Il receptor i % & » ¥ 31 activin type | receptor ( & £
activin receptor-like kinase, ALK) ¥ sm ALK 4 2 ALK 5 i# yE3vp
4 £ frd] % a2 4, (Tsuchida et al., 1996 ; Rebbapragada et al.,
2003 ; Leeetal., 2005) - ActRIl 3% ALK 4 2 ALK 5 }F 2_ 3i ek
[F* P pcfis > Fafiz * Smad2/Smad3 F-¢ > I 22 Smadd F-v F
T e P h B oo 45 %5 (40 MyoD, Myf5, MRF4 and
myogenin) z_ % 3R (Rudnicki et al., 1992; Rudnicki et al., 1993 ) -
Activin type Il receptor ( ActRIIA & ActRIIB) 7= F_jgcis 2 2. &%
+ o i Z % ACRIIA & ActRIIB £ F &£ X B2 2. 4
Seil T 2. ALKA & ALKY gifs it Smad2 / Smad3 3-v i 3| fw
e A S 4TS5 K F14 3 (Harrison et al., 2004; Tsuchida,

2004:; Harrison et al., 2005; Tsuchida et al., 2008) -

12



TR RIRE BT 0 T ArPOR A R Pl R A RTS8
z e 4 K g # W 5925 (myostatin propeptide ) ~ g i€ #r ] &
(follistatin) ~ R =% = A4 =<+ B 3] (ActRIIB) > 2 3¢
ER I ot B - it R Ked2e Ry e M) ) 2
AR £ E2vep 2 £ Frd]F @ 59275 (.myostatin
propeptide ) ~ Jgie #r4]% (follistatin) ~ ® s 4 - A& X 1
(ACtRIIB) » 2 4% sgamiz spsvp 4 £ frd)d Fm> ] 8 0 %
RIRHE Frpliep 2 Efrdl Rz e BT £E o588 ]
frah e n 2 se o B % A o 4 K Frd]d o Spokes s g
Prald s RRFEF D ABRZM S 2o 4 & FedlF s
FoARyrgIeR A4 & FedlE R T 4] BUF R 2
2 HghmL | 2 #i ¥ 2 2% (Lee and McPherron, 2001 ;

Bogdanovich et al., 2002; Bogdanovich et al., 2005; Bogdanovich et

al., 2005; Lee, 2007 ; Nakatani et al., 2008; Gilson et al., 2009) -
B2 REFCF AR MErerflF rEkKEEz: ¥R
P2 MG FEEE-ABRIME R AR FEREZLER
R redrdl R AR N RS BIREREFEE 0 A PrdlK

Jaie & (FSH) 2 &% > & prgligie = 8 > 2 {8 9\ ?ﬁ’?

13



droe gl ek 4 Rl £ 3 8 R Afe (Nakatani et al.,
2008) -
il bt R T Ao 4 Rl R BT R gAY -

A0 Fe 2o B e 7 4, @ 3 (ActRIIB-ALK4-Smad2/Smad3 ) -

'3
e
=

8‘/

(<

e
=5

—

7
b=

=i
£

""J‘li%fﬁ‘g’ Ejlpgrul;ﬁ i{;}m#n]% z /;3;
ER R A AL od AT AR RN L

TR 4 |3 A A T NG @ AR L

AA I P Rie 2 4 A SN k2 FSH-p 2 GnRH-1 mRNA ~
WE~eHE 82 P55 00 g 2 EfrdlF 2o f it

RS S & 2 ]

5 FEEEIHE
Taie BT 2 BAIE TARE — o de S — b T ]
R kR iRt %&r% ( gonadotrophins ) jrim i€ % (FSH) >
#orZ (LH) 2 2 S T AAM 2 TR 5 H 28 B &7
FReeri SN A S e p R RE S SpPRe 4 A s A2 8
2z (Tillyetal., 19914, Tillyetal., 1991b) » B ¥ & 7 5 % % $r+)

235 E & 2 9475 (Lovell et al. 2002) - frf 5457 ¢ > Bt 2 %

14



Pl EARL S Bige H T 2 AR %7 2 B fk(Robertson et al.,
1985 ; Ling et al., 1986 ; Robertson et al., 1986 ; Vale et al., 1986;
Knight et al., 2005 ) - ,;r]“i%«% Bt i- PggEpet sz A
ez € R pE o FERED e F T 2R F NG 50~67%E %
bl ,;rri’?f]l% {22 #7385 (Culler and Nagro-Vilar, 1986) - & + &
A bm e ¥l 2 (follistatin) &% # > /154 80 pg Jpi2 #r#] 2 I
MR VAR Y 2 i R B 45 ) B L 50% 0 s 4
e el E P AN 2 s E E2 A2 k9 F13 (bone

morphogenetic proteins, BMPs) » H 5 ;% ® 2_jkigi¢ % "% Mk &%

-

RIRD =l & 8 LSy E X R R T S S
FFd TS ke 2 BRSO A e o5 E )
BV BEEI R AR 253255 AR
0.8~1 mg > H Fr4|cimie % x5 ¥ i 90~95% (DePaolo et al.
1991 ) -

bk A Frl R R A i Tk o B A S
prE B e e e RO AR RS2 L
¥]+ -B (transforming growth factor-B, TGF-B) ®2%2. = R 2. — » %

THER R EAlA 0 AR 2 EFS RELNF Y G LA

15



M F AN G F]F 6827 (BMP6and7) » G A E IR E L
i¥#* (Huangetal., 2001 ) °
FEEREIHE AR FAFTRAES AR R R
Pyl e Ed - BB e HEE IS BLIEA
(Ba & Be) MEFRESE  BaBabétriFEd A Ba
B &> itz AB > m Be-Le i é=iafritsd Bl Fril2
Iri-BaxEA2appLIEA(La & fp) MERMESE
a-Baké = adrdlE Ad a-Belg &~ 5 ¥rdl% B(Lingetal,
1986)« L2 FRHM 7 o it 3 A~ joEE B 2 s AB
'+ € 8 ¥R &2 4% (Lingetal, 1986 ; Valeetal., 1986 ) -
His TGF-BRrEr A -t r 2 fE 4 &4 5k
2 54 & & 0 B (precursor) F-¢ r1ZE A g (mature) F-¢ o
A Y REG A BB ARFTZ L Uowp (cysteine) ¥ &
A58 f &£ 3 (homodimer) ~ 8 £ 3 (heterodimer) & = B
( Mason, 1994 ) -
Wit AT P DAL BRI iR o & 0 a2
% 3 (McDowell and Gurdon, 1999 )~ fadF 5 it 192 P55F w8 74 5%
( Beattie et al., 2005) ~ # 72 4 1@ (de Kretser et al., 2002 ) ~ = x
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7k & it (Maguer-Satta et al., 2003 )~ > ¥ 4+ % (Jones et al., 2004 )
fmve 7= 2 % % (Chenetal., 2006 )~ £ Jg] £ (Munzetal., 1999 ) »
2 axgh it (Werner and Alzheimer, 2006 ) - /] Bz 2 Sa=k H
APIFRERFREHF R a g EE g N2 T
e [ (Matzuk, 1995) 5 F #F > A B8 iR m e F B o B TS
% A 7 ¥rd] DNA & 2 35 SiA Jise > 13 fwmie k-
(Schwall et al., 1993 ; Yasuda et al., 1993; Hully et al., 1994 ) - ¥ #
B TFEE 22 (regeneration) BF > it R Ba X H o2 AT LI
¢ TR ime ¢ B nAE W E PPFERE 2 % 2 (Gold et al., 2005 )-
Mg TR SRR K,ﬁ% A E facHE A LRE €3 B (Zhangetal,
1997; Date et al., 2000 ) -

ERUE D A =R R E T RAPRIFIE A&
HEPRE TR TG LR RRT T T P ER
&’%HWﬂ%&ﬁ%iawoﬂﬁiwﬂ%é%EJ@w
(Sertoli cell ) #74 ;2 (Steinberger and Steinberger, 1976; Roberts et
al., 1989; Anawalt et al., 1996; Majdic et al., 1997 )> % {4+ ] d 3k ‘m
?z (Granulosa cell ) #t4 ;4 (Findlay et al., 2001) - &3 % o> X
=Y ER G TUi”ﬁW'J:‘%@f% (GNRH) 2 s 2 A ™ L4 pF >

17



SR F 2 SUath EA 1D 2l Vil EELA N S WL A T
Tl £ RPF> € "5 Mt or 4 & % 2 -k T (Tilbrook et al., 2001 ) -
FrilF L o r AT & M2 RAEF X Ay FHET
B~ Agg B (Tilbrook et al., 1999 ) -
Fralk s dEdleie #® TR 2§ WA B AR R
%> ’?{é—‘;%’iﬁu 2. fwi’ﬁu,%r% (gonadotrophs ) % iE {cik= 2 Ba
% Bg=x H =% ;& (paracrine) 54| % #cmi@ % 4 5 (Robert et
al., 1989; Corrigan et al., 1991 )  Ji éjcE 2 AN g+ 2 3% » X
% Bgor H W 3w k¢ & 2 4 % (McLachlan et al., 1989 ; Stouffer
etal., 1993)- @ 7 4 Hoibk B H BRI T L R
VO T U k€ & 2. 4 2 (Corrigan et al., 1991 ; Bilezikjian et
al.,, 1993 ; Bilezikjianetal., 1996 ) o #-% 144 7 EAZ? > JiH 7 %
Pl p AR LR AR RGER A WA X2 F R PR P
+1% 5 W (lutealphase) E 3|5 B4 > H i ¥ 2 frd| F &2
Bt % Ffr  (progesterone) % #p- A% (estradiol) 7 & ApRE > @ &
%Y 2 iRie %+ f 4p M (McLachlanetal., 1987 )- 9 2% B >
R Sl Y o e A 2 A RE Y Ky 5F 0 R
mirdlE BRIGI4IZ ATR  Fr4lZ B asPid Hhzime
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HFEFEER > ERPEPT (LHsurge) 7 ¥ 493 = 2 B
%o TATEEAPIS K- X ' 3 & M8 (Groome et al., 1994 ; Groome
etal., 1996 ) o

PV AR EEI A EE R R Pl F chiTh o B H
AFF P jRiez 4 & s ) RiE2Z FSH-$ 2 GnRH-1 mRNA -

WE 2R ER2 P 00 fRgrd 2 el R g R4 4y
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kel

Fe 1) oF
PRSI P 2 kYRR 23 8 0 PR T B E o 40 18

FUEHD SIL 0% R L aRE T LR

=4

2 faEt (o
PR R ) o RS NIRIEE pd Bk KBERFLEDP
14 ) > 2 ZREEMEENE 14 LR IR FREFHRE
ZFFeRY PRI AGEETE NTEDZEE A B 2
B @ ¥ 2 30~32 % 24T A R (465 2004) AL
R 2 R HF T AREAELIBEE NREART A
FE2 e o B AIT 2o HRe vy 2 R F L 2
sep 4 Edrld e~ #4132 alez ki PA&PB & -
WHRSAFUEFTRILREA B~ 75%% (heparin) 2
fho g P PR R GRF D T 4°C 4 3000 xg Hs 15 A 4 1S T
Posi Bt A B r-20C s A P o R w o Aaeg
_u_;%—(*},;kl §gf\ﬁ ﬂmj——H;]‘l\ gP%\Wiq\ﬂm\H-‘FF,ﬁ < 0
VLR L CBRE RN S Gk~ -80C Ak

fe F k28T o
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-~ LERE Sl ool S-S
IEERZ W PE B0 W2 ARSI IFE AR M AT
TR B LR sk 0 BRI E B B A Y P

7}{3% s m éJ-JI-LJ—B"bPé i _E\,;I”;fpﬁ;lj-% N ;}’y’pﬁ;lj—% z /;i—/é.% N ;;[‘ I;LZJ%

Ens
=R
i

R4, S R (dimer) sl BEE 3 R A 2 B 2t
B4 Edrdld 0Pk~ $rdld o 905 s s B PA PEIRE S
7 OPBIOLIRY FiTH A M EAAET) S 2 R B o 4 & e
% | 93Pk 2k a2 AL+ RSRR /= i % (active site) > + fI}U—EI\

up 2 EFedl AP IR0 2 e o K i T R

Nv.

T2 PRy o ¥Rk, @ B 2 S 39 7 -KLH (keyhole
limpet hemocyanin) » -3 4 2 & F rc sk 5 #+ o FE
FTRATENEFF AN BEHET ALE RIAR £

I 0% ( APC; Antigen-presenting cells ):& {7 % =% ( phagocytosis ) »

F1h B A EFLINL AT o R RTLLINA A - T

=y
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F— N REER L2 ERE 5

Peptide name
Ch_MYOSTATIN_peptidel
Ch_MYOSTATIN_peptide2

Ch_Inhibin_alpha
Ch_Activin_betaA
Ch_Activin_betaB

Catalog No.

162858
158463
158462
158464
158465

*N i 4e2 C 5 3% 30 7 KLH 2 5 it

22

Peptide seq.
CFGLDCDEHST*
CEFVFLQKYP
CAEGHGLSHR
CMLYYDDGQNI*
CDGRTNLCCR

NCBI Gene Ref.
AAR18244.1
AAR18244.1
AAA92569.1
AAAG8174.1
AAA92569.1

Design region
268~278
313~322
275~284
399~408
280~289



=~ AdELE

#-b d 2w wirrs (1ug/pl) & B~ 150 uL 7 150 pL # < =
2 iz (Freund’s complete adjuvant; Sigma, MO, USA) v 4 & &
T Fd d o BRI N FEERRT R 12 2 1
% w34 7x( 1 pg/ul )P~ 150 puL £2 150 L @ < 2 %= 2 iz#|(Freund’s
incomplete adjuvant; Sigma, MO, USA) v 2R & 2 5 & » 12 3
BEAUp bR 8 R Y R o HEEE - RHE AL
- o Hifdew o F KA LR TS 34 X B F P IgY &
FHFM AR o Rz LR A § 3P IR R R R

;% (phosphate buffered saline; PBS) % #ihigi7 i # d & o
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%> RNAZ¥B

¥k o (354bp)~iimk PA (363bp)~ kv % BB (360
bp) A FI&dper s F § £ Mo ip Pk 3 FoApL ATdE P L e
FP-H MRNA o B~ iR 5 20-80°C rk fi 2 k% Fdpir w0 =
B~ 0.1 %742 % 5 1mL Trizol® %4 (Invitrogen, CA, USA) 2z 35
g ¥ o 3F {84 » 200 uL & i# (choloform; Sigma, MO, USA ) >
R EIEF skt 10 A48 - 3 4°C IR B T 3w 14,000 Xg 0 15
Agh o PR E A AT LS-mL s g 0 Ao r B2 B AR
(isopropanol; Sigma, MO, USA ) /& 3 5 » 3c % -20°C 7k 48 X I P
(516 ] pF)o B~ 41-20°C k487 2 F§ = RNA $ & > 3t 4°C &
BT g 14,000xg015 A 480 2 “T_ 7 Fieiseof 4er 1mL 2. 75%
EPE 0 3t 4°C T 3t 14,0009 0 5 A4 0 2 F ik o XATE
bY@ AW 0 28 R (84~ 50 uL DEPC-H,O (0.02%;
Sigma, MO, USA ) » 353 % f3{s 1 & Sk k & 2+ (DUS30; Beckman
Coulter; CA, USA) it £ 260nm % 280nm ™ » B T_RNA z_ %
BZ2ER P &FF @E&% LG4 75 R (Reverse
transcription-polymerase chain reaction) » RNA # » % »%-80°C 7k

5T e
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FRER LR R
F ke

* i * Takara Bca BEST™ RNA PCR Kit ( Takara, CA,

USA) &7 F 41 > F i 24T !

2x Bca 1st BUffer ..., 5uL
25 MM MQSOy..coiiiiiiiiiiiiieesee e, 2 uL
dNTP Mixture(10 mM)......ccooviiieiiniiene e 0.5 uL
Bca BEST™ Polymerase(22 units/pL) .................. 0.5 uL
Oligo dT-Primer ........ccooiiieiiiicii e, 0.5uL
Sample RNA(500 ng total RNA)........ccccoveevvveienee. 0.75 uL
RNase Free distilled HyO.......ooveiiiiiiie, to 10 uL

- F g %Y ABIO700 B & psid4h £ i ® (Applied

Biosystems, CA, USA) ¥ » F & i% 2 4o B 977

98°C ’—

65 °C
30°C 7
5°C 7 :
| | I [ l [
i - . = i -
65°C + 30°C * Gradually raise to 65° g5°c 98c* 5T
T min 1 min 15 ~30 min 15 ~30 min 5 min 5 min

“F R SRR A F b2 F G % o (354 Takara Ba BEST™ RNA
PCR kit 4 it £ # )

25



T S ERAREFREF ARG

RIEBE AT * 251 F dod = AT

hoo S HRUP LR AFALF RIS

Gene ID Sequence Accession number
B-actin B-actin-F 5" -GAAGCCCAGAGCAAAAGAG -3’ NM_205518
[B-actin-R 5" -ACCAGAGTCCATCACAATACC -3
Inhibin a Inhibin a-F 5" -GAGCTCTCCGCCGTGCCCTGGTC -3 NM_001031257
Inhibin a-R 5" -AAGCTTCTAGACACAGGTGCAGTCCT CGC -3
Activin BA Activin PA-F 5 -GAGCTCGGCCTGGAGTGTGATGGCAAA -3 NM_205396
Activin PA-R 5 -AAGCTTCTATGAACAGCCACACTCCTCCACA -37
Activin pB Activin pB -F 5" -GAGCTCTCCGCCGTGCCCTGGTC -3° NM_205206
Activin pB -R 5 -AAGCTTCTAGACACAGGTGCAGTCCTGCGC -37
ARHRATRY 2w HE S P AP R P H T
(Mission Biotech., & #* > £ ) #t& =+ » 3l ¥ 1 10 uM
B 4:-80°C # * ofé.‘gﬁ.élfj‘_ﬂj}%i\‘gé‘%ﬁF@—ﬁ%ﬁﬁr’%i’f"i’fﬁi
N LR U YV SR
Gene DNA Fragment (bp) Reaction conditions
B-actin 300 bp 04°C, 30 sec; 56°C., 60 sec; 74°C, 30 sec; 25 cycles
Inhibin a 354 bp 947C, 30 sec; 65°C, 60 sec; 74°C, 30 sec; 35 cycles
Activin BA 363 bp 04°C, 30 sec; 60°C, 60 sec; 74°C, 30 sec; 35 cycles
Activin B 360 bp 947C, 30 sec; 657C, 60 sec; 747C, 30 sec; 35 cycles
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1

N

DNA #3# & (PCR)

B i B 4w (5% 2. cDNA (500 ng) 1 pL ~ F © %2 3
+ % 1 uL~Pfu DNA polymerase(5 units/ul; Protech, % # - 4% %)
1 uL~dNTP(10 nM)2 uL~ 10X PCR =% ;% (200 mM Tris-HClI,
pH 8.8 at 25°C, 100 mM KCI, 100 MM (NH,),S0O,, 20 mM MgCl,,
1% Triton X-100, 20 mM MgSO,) 2 pL » & & 7 Skl N
# 20 uL>#% » 025 MLPCR 7 & % 14 % »* ABI 9700 % & fis i 4§

F &% (Applied Biosystems, CA, USA) # » i&dp & 2 L Flig it

\

EEF

1.5%3f g "} 4 T &

P~ 159 2 % "5 % (agarose) # * (Ameresco, OH, USA) “c
»~ 100 mL z. 1X TAE %f=3% (1 L2 1X TAE 83 % 2
0.484% Tris base; 1.142 mL acetic acid; 2 mL 0.5 M EDTA (pH
8.0)) Mk ptr B 2B fRIEE A FPL X 60°C 0 £ Hptia R
BB R R iFETE o ATFS 2% 2 E 2t 5 IX TAE
K Xiipk i At ® o P~y £ 2 PCR A 4 ¢ loading dye ;& & >
A SRREIL Y 0 02 100 REFEFTRT A 25 Ads o Lo
§4 < ~ 7 ethidium bromide (EtBr, 10 mg / ml) 2_;% ;% (0.5 pL/mL

EtBr stain solution) 5 4 4k%s » =5 UV X% PCR A2 4 -
27



L~ 433 a~FiEd PA-EEE PBATIZER
-~ WRAZEARPH
A #B 1~ % 4 7 DHSa ( Escherichla coll DHS5a; 7 F13]
SupE44 AlacU169 (¢80 lacZ AM15) hsdR17 recAl endAl gyrA96
thi-1relA1 )% = % 4% 5 BL21( DE3 Y Escherichia coli BL21( DE3),
# %13] F- ompT gal dcm lon hsdSB (rB-mB-) A (DE3)) & %
Ao HARMp W AFFTREF271 % < (BCRC, £4)- 7

S ¢ ot % ehd L4 5 pQEBOL (Qiagen, CA, USA) -

=z~ W F AR

Bt Er R R eh g e L Gene-Spin™ MiniPrep Plasmid
Purification Kit - V> (Protech, & » £4) > %13 5mL 2 Fir
12 13,000 xg s 14480 jcf TR e R B4 » B 2P 20 200
uL solution I 1 & 7 ®3253 & ¥ 7 £ 4 » 200 pL solution 11 >
JodeikiEE 53 6 0 X E 3 5 A4 0 4~ 300 ul
solution 1> -] v fwig 3% ¥ 5 1 6 = 15> 13,000 Xg &= 5 4~ 45
Bl b o EN R EAHZBS ERE TR Y 0 Y
13,000 xg &= 30 45 - 4 *E A F ALY 2 AeiR o & f g Fird

4v »~ 700 uL washing buffer » 12 13,000 xg &t~ 1 ~ 48> & = =
28



fs 4 % Jofk B d? 2 Bk 0 31 13,000 xg B 3 A 4R K,ﬁ;ﬁ?
TP o L T F TR AT 15 mL R A
¥ pdes g r? F ~ 50 ul 2 elution buffer > 12 13,000 xg

1A ol Pl 2 R0 g -20°C kR

. PCRAH I

I

JE3 120 PCR Adr » M F st N St s &% ing
% % QiAquick® Gel Extraction Kit ( Qiagen, CA, USA) - & UV

ST 5 Wi P DNA ¥ B UgpiEehy ¥ T o e e R

B 2RfE L 4or- BE2 B3 (isopropanol) R 3 8 o
2z~ QiAquick s ¥ ¢ ¥ e 2-mL & ¢ 41> 12 13,000 xg
1NN A ",fé Bk # & Ew QiAquick Bt 4o 4 0.5
mL 7 QG buffer » 12 13,000 xg &< 1 » 45 ; ",fé ) i SIS
0.75mL 2 PEbuffer » 2 13,000 xg &< 1 4 4 ; % 3 Efc & %
oo Z P A 15-mL e s g o0 B8 4o » 50 uL 2 EB buffer

(10 mM Tris-Cl, pH 8.5) » 12 13,000 xg &t~ 1 ~ 45 > 1L {8 3| %

Lz p4E DNA » ¥ % 3+-80°C /k §8 % 7s # * o
29



Z - ST B Rt

e 4 L gl R oo drdl R oo FE R BAZ K E BB
£ cDNA &3 F i ¢4 > &2 TA Cloning® Kit (lInvitrogen, CA,
USA) z. pCR® 2.1 2 # L% 4% pQESOL % & DNA i& 7 *LHI % %
T % o Boif £2 PCR® A4 2 H 4 DNA > £ 54 » 10X
U A% £ % 4 % 3ul s BSA (10 pg/ul ) 3 ul s *24aE % (Hind
I1l, Bam HI 2 Sac I; 1 u/uL ; Promaga, WI, USA) % 15uL > & {&
PR E A S RS 2 30l 2 37°C T AR L5
f5 0 B3 65°C > 15 A 4RI X 0 PUFIFE S 2 F R 0 B 3 R pE

8 7 74 (agarose gel electrophoresis ) fFrin F B =% 2 F R % o

BEF R

My
4

BURIEE R T 2 Bt is2 PCRAY (#4113 o
#F PA&BB) & 7puL - 4 1plL pQESOL 442 - 2 1l 2 T4
DNA ligase (3 weiss units/uL, Invitrogen, CA, USA) £ 1 uL 2
10X grp R E T » 1 16°C 2 74& & F J& (ligation )

14-16 |- p¥ -
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PP~ LB % A+ 2 DHSa & BL21 2% iz 'm?¢ (competent cell )
2_ % » ** 37°C 2 % 1 Luria-Bertani (LB: 0.5% yeast extract,
0.5% NaCl, 1% tryptone, pH 7.5) ;% & 5 % £ 14-16 -] P {5 » B~ 0.5
mL ¥ 50 mL #7# LBz i3 % & » »+ 37°C RF 8 % 3 @
O.D. 600 nm % 0.4~0.6 z_ & - »* 4°C ™ &~ 5000 xg > 10 4 43 >
3 % Fik o © 1 E§2 k4 0.1M CaCly #-(A 88 de de 05> % -
7kt 30 448 f 20 4°C T Hrow 5000 xg 0 10 A &80 4R R
£ 12 0.1 & &2 k4 0.1M CaCly -8l g s 1 i > 24 2% (2 Jm e
¥ ¢ * oI~ 50-100 ng # I F 482 200 pL 2% E e R 3t 1.5-mL
MR HC ERCBg 18 o g k) 30 A4l 0 2 (S e g
By 42°C ks ¢ 90 Fyi {7 & ik o (Heat shock ) > 2 f5 3L i@
RS T E 484 » 800 uLATEE LB R R R A
N BTCRFRA 1B R ER% > 5442 (100 pg
ampicillin/ mL) 2 Hlag2 2 A (P LB £ A7 4o r 1.5%2
Bacto-agar » & £ % B> 4 4r3 55CHh »E AR E B R
o EFEFHEEE ACHEY o ) W37 CHREE » I PB
7% i (T EFE o
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WA FHE P G2 FREHF (S0 28 2AL
£ 1 ExPASy ( Expert Protein Analysis System) e =2 A 7 $ic §8

R 7] o

£ ¥R wcgEh PA R PBEEFY L U

N FEEEF 2 4R

PH - FERAE 2mLLB (z 100 ug ampicillin/ mL) » %
37°C 12 % 14-16 /| pFis » B~ 0.5 mL 4c » ¥ 50 mL #7## LB /% i
# % (% 100 pg ampicillin/ mL) ¢ >t 37°C R 3 % > FiR
O.D. 600 nm % 0.5~0.6 2 FF » 4c » 1 mM 5“¥&%g 12 4~ - isopropyl
p-D-1-thiogalactopyranoside (IPTG ) 3% # F#8 £ R 3-v > ¥ 3 1~7
PR L P F R R E O D R AR R R

T (SDS-PAGE) 4 47 £ 2 §-v 2 4 JAH) -

v EEIYIZERLAH

FI¥ - B R 2 EE R A ME L i
B8 & AR 0 Fie )t 6000 xg g 15 A 4E(s 0 53 T

% o 4o~ i B 239 % 7% [ Homogenization buffer: 20 mM Tris,
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pH7.5; 0.25 M Sucrose; 1 mM ethylene glycol tetraacetic acid
(EGTA) ; 5 mM ethylenediaminetetraacetate (EDTA) ; 1 mM
Phenylmethanesulfonyl fluoride (PMSF) ; 25 ug/mL Leupeptin; 50
mM B -mercaptoethanol (B-Me)] & F &5 FH » 2 {8 %t g
FAaB ok o T ART BRAEAM - & 4°C > 12 14,000 xg

s 20 A4k A B fc kb FR 2 ik INA 11 SDS-PAGE A

ke 2 Ao
R BivdE v

B EHREET oo £ 8 Fv <300 Y L RV INA
Fof itk > 1 30 mL 22 8Murea i3 iR BRI 5 o Kt g
ALY URFTART FRAFN > & 4°C > 11 14,000xg Fo
20 ~ 48 > 4c ~ 2 mL 2 Ni-NTA zx (lnvitrogen, CA, USA) & &
-l PERE A E R N E A& 05 ML B 0 T
B3l i {8 2. e R o2 {4 & B 4 »~ 10 mL denaturing wash buffer( 8M
urea; 20 mM Sodium Phosphate, pH 6.0; 500 mM NaCl) 2 %
denaturing elution buffer (8M urea; 20 mM Sodium Phosphate, pH
4.0; 500 mM NaCl) % ks = » ¥ e Pric B R ER ME (T

SDS-PAGE % 17 3—v it 435 o
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% 38 Fad

>

3% 11 Bradford 3-v ' (Bradford, 1976) B <2 | 2 ¥

6 K78 o @ ¢ 3 %k Coomassie Brilliant Blue G-250 13-+
% ERA . § 39 B¢ Coomassie Brilliant Blue G-250 4 & 2

{4 » Coomassie Brilliant Blue G-250 & 5 ¢ X 54 » & 4 kL
v FE A &EEm 2L L e 9 (bovine serum albumin;
BSA) i R Fpe ¥ - LB 2 R Mo H g kgt s 02
50 ug o A 45 PF#-5 1 3% B 4 % (Bio-rad, #500-0006, USA) 12
L4 2t bl& e F 2 s kR e > 2R R 2 FRIR S AR

Lo BTk E RS A4 Ak ERPERAE 595 nm

2k E s fe SN M AR > PR R I TRR o

7R

- Lo ARG RGP F AR T X (SDS-PAGE)

% i SDS-PAGE 4 #t3-v B » i 7 445 o

WRE A A o d o T
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For ~ R T AZ NP E LG

Separating gel Stacking gel

12.5% 15% 5%
1.5M Tris. pH8.8 5mL 5mL -
0.5M Tris. pH6.8 - - 2.5mL
Acryamide/Bis (37.5:1) 8.27mL 9.94mL 1.67 mL
sterilized H,O 6.43mL 4.76 mL 5.68 mL
10% SDS 0.2mL 0.2mL 0.1mL
10% APS 0.1 mL 0.1 mL 55 mL
TEMED 10 uL 10 uL 5uL

Beb F| 2 RREA AR A B FHBRREIL > BT A
% =% % (electrode buffer ; 30 mM Tris, 200 mM glycine, 0.1 %
SDS)& e B T A ¢ > kA2 6X & & 4 #/(62.5 mM Tris-Cl,
pH 6.8; 109 Glycerol; 2% SDS, pH 7.2; 5% 2-Mercaptoethanol,
0.125 % bromophenol blue ) & & {& » *x x> A& k¥ Fi& 5 bk > &
Bk P AL B AERBEINNE B SIVY o X P
35MA (25 70mA) T inidtk 2883 R AIC o B B4 > 1
Comassie stain solution (0.5% comassie Brilliant Blue R-250; 459%;
methanol; 109 glacial acid; 14.5% ddH,O) % ¢ 30 4 45 » & 12

destain solution (459 methanol; 109 glacial acid; 15% ddH,0 )

AT AT R BRET R FLES ERTE .
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g & > B% 2 (Western blot analysls)

548 SDS-PAGE # 39 F{s » # & T polyvinylidene
difluoride (PVDF )% ¢ >4 % & — Myl yeap 30 2. 2 | -
¥ A B2 WH (X Comassieblue %4 ) 2 30V - 16 & 18
| g Er 3 PVDF %2t 15 > 2L 12 tris buffered saline ( TBS; 10mM
Tris pH 7.4; 140 mM NaCl) * 3 % iF3% 2 & sa et > 11U
blocking solution ( gelatin-NTE; 0.25% Gelatin, 0.875% Sodium

chloride, 0.18% EDTA-2Na, 0.605% Tris > 4c 4t 3 gelatin ;3 f%{s >

A FP R R {64~ 0.5mLTween-20> 3 3 pH8.0 ¥ 3 g5
k2 #3 1L)A%E Y &7 blocking - -] F¥- 12 blocking solution

#f# - 34 (mouse anti-6His, 1:5000, roche: 11922416001; ¥
hd R IgY FFREARRE FRMA 7 7 B2 ARk
B FET R - P2 (5 IXTTBS(10 mM Tris, pH 7.4;
140 mM NaCl; 0.1 % Tween-20) k™= =% » * T A48 - &
% 4 » 12 blocking solution ### 2 Horseradish peroxidase (HRP)
conjugated = &34 ( goat anti-chicken IgY, 1:5000, KPL: 14-24-06;

goat anti-mouse 1gG, 1:5000, Bio-rad: 170-5047 ) 3> 2 /8 T 2% —
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e B IXTTBS iz = » & =07 A48 > 112 IXTBS
(10mM Tris pH 7.4; 140 mM NaCl ) i+ P IREIR S T Ak
1k A g 20 Tween-20 o & fe fddiF 5+ ECL Plus Western

blotting Detection System ( GE Healthcare, CA, USA ) z_ substrate

Tk kR R 1Rk %t GeneGenome Bioimaging system( Syngene,

MD, USA) ~ 472 o

BB B AR 2 R R R NS BT

A BRREZRFAKERRIZIRE i - RER 225D
(chloroform) 53 & & » 12 5400 xg » 4Cd~ 5 A 4 > #- 1 iF
BHBIATHEEE TR - BRR B2 & PR E RN
5400 xg 4°C 4w 54 48 0 41 Fie s 3 ATEE § 0 ¥ E 20T

/J(%gl % i o
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FH YRILEREFRYF R

-~ F #4&F & (Reverse transcription)
PR -8 5 RNA$R 4 2 15 0 2 ABI High-Capacity
cDNA Reverse Transcription Kits ( Applied Biosystems, CA,

USA) &7 F kit

10X RT BUFFEr i 5uL
25X ANTP Mix (100 MM ) .ooveviieeeccee, 2 uL
10X RT Random Primer ..........ccccovvveieneennnnnn, 0.5 uL
MultiScribe™ Reverse Transcriptase................ 0.5 uL
RNase Free distilled HyO.....oooviiiiiiiiee, 0.5 uL
Sample RNA ... (2 ug total RNA)
Total per reaction ............ccocevveiiiienennnnn, to 20uL

Wit F g B3 ABIOT00 B & ARl 4 F R E

BT R SR E A L F i

Step 1 Step 2 Step 3 Step 4
Temperature 25°C 37°C 85°C 4°C
Time 10 min 10 min 10 min o0
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=~ TRETER LY F B (Real-time PCR)

A3 * ABI TagMan® Gene Expression Assays ( Applied
Biosystems, CA, USA) it (7 2 £ R E e 4f F > 313 %+ 4
A FHREERGG T2 7 % ABI 2 2 (Applied Biosystems, CA,
USA) 332 7Rk o #-F o4 % 3t ABI 9700 R & prid 4 F & %

v K RIERAL S R A S Arop

TR EREFRYEF B F RiEE

PCR reaction mix component Volume per 20 pL reaction (pL )
20 X TagMan® Gene Expression Assays 1 pL
2 X TagMan® Gene Expression Master Mix" 10 pLL
cDNA template (100 ng) 1pL
RNase-free water 9 uL
Total reaction 20 pL.

FUse TagMan® Fast Universal Master Mix (2X), No AmpErase® UNG,

ho o R L TR F R FOiE

Step 1 Step 2 Step 3 Step 4
Temperature 50°C 95°C 95°C 60°C
Time 2 min 10 min 15 sec 1 min
Cycles 40 cycles
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Br Rt 2 ABI 9700 B e e g F B EY » FREF S
WA T E2Z 3240 A e A chicken beta-actin 2

threshold cycle (Ct) #tc = (Normalized ) {& ] * ™ 5] 2> 58 &4 47 ¢

Normalized relative ratio = 2 4¢T

BT L TR RS R A A
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FoN s REBRBEF 2ZTE I E N F R

Assay

Narme Assay ID Forward Primer Seq. Reverse Primer Seq. NCBI Gene Ref.
ACTB  Gg03815934 s1 Gg03815934 s1 F Gg03815934 s1 R NM_205518
FSHB AIT95ES CGCAAACGAAATGGAAAGTCTAGGA CCATGGTTTCCTTCAGATCACTCA NM_204257

GNRH1 AIVI3LG GTACCTTCAAGGAGGTTGTGTATGA GGGTATGAGTAAAAAGATTCAGGATGGT NM_001080877
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EBRE - P4
i# * STATGRAPHICS Plus ( StatPoint, Washington, USA ) it
2 H 75 %8 # (One-way ANOVA ) 247 2 22 %R >p iE-]
w005 FRikFLR BT RFLE AU EVRER
(multiple range test) % % Z & -] % ¥ £ & (least significant

difference, LSD) A~ 45 % 2 %3 -
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bl

l,

4L
[T X

o 2 R RATIZERE

sop 4 £ P4l -pQESOL % A7 7 A w2 2 FH- ¥
SRR ARl R iy 0 HEE UHIFEE Hind T e
Bam HI % *» 2 # g% 35 pQESOL 48 (%) 48kb) 2 p £ % &

(sep 4 Edrd) 2 1 327bp) 24 (B2 )e

¥R o~ FFER PACFEE PBAFIZER

FlFrdlE o (354 bp) -~ jiE % PA (363 bp) ~ #iF % BB

(360bp) AFIEFEPL Y F 2R FAFEI-RT JFp2 Al er &
e 5 P-H mRNA - B F EacF% 2 cDNA & {733 -

DIl E o~ FEE PASNFEE PBAFIEA TR o L2 BKA

T8 BB PCR 4B (6 £ i2— #H &7+ %t > @ % Invitrogen
72 TACloning® £ % » # = AT A w0

2. pCR2.1 744+ £ & pQESOL 44 L6 *L4|f% % Hind IIl~ Sac

| 5 *# 13 > %56 DNA i 7% (DNAligase) g% » & ®#- b = 2

F] 8¢ B 2 T pQEBOL 2. # & :F 78 i+ (multiple cloning site, MCS)

by d & (chimera) 448 o 2 4 TS IAZR ST RT ~
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- . ¥R o~ FiEE PA~EF PB A FIZ M 2 WA
piEsk Y 2 = AT EE PCR B (Rle ) B T/A
cloning = ;4 #- %1 * g% » pCR®2.1 %4 (3.9 kb) » HiE ] *

F V4T 2 :té;_;wgﬁgq; KR ’EﬁDHSa KOEEREIE SN 2 S

Jui

AYFERTHMITI IR ML ZERAT RSS2 RRED
pCR®2.1 2_F A8 L4 p% % Hind 1~ Sac | TS VORI
$ pCR®2.1 7 #8 (% 3.9kb) 2 p &2 & (Fr4]#% «: 354 bp, jic
%% PA:363bp, i3 PB:360bp) o AEoF 4t = LA F]E e &
#3E~3pCR 2L FH Y (R=) -

JUZ 3£ 2 pCR72.12 Fag 2 pQEBOL § 4% 58 " ULHIfs %
Hind Il ~ Sac | % *» {8 » #-pt = BLp A 7] % F4& ~ 2 pQESOL
2 3EEAY > BiEE 42 R~ X % F DHSa 0 *
CERAUAPTMELT AL ZEAT HRET  Z BT
B4 pE & Hind 11~ Sac | 37t 7 gLz 3] 3 pQESOL & 4
(% 48kb) 2z p 5 & (#r41% o354 bp, &% PA: 363 bp,
B % PB:360bp) A4 o BT b = B T A 45~ » pQESOL

T (Ble)-
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=~ R e FFER PAZ KRR BBAFIZ A H
BIEEF S F 2 TR A EEIE o FEE BAS FE
 PBAFIEL M LEREFSZAATIFER Y S M HEAN

PQESOL frii+ + H A 5| B AE e b2 B E i dev Wiy E

i

FAhemE S (ATG) % 6 B e iefiz Pifis B 7
(CATCACCATCACCATCAC)» HfsFE w3 ik BAEF o -
# 41 % EXPASy %zt (http://au. expasy.org/tools/ ) 4 47 & &
fe d-v 2 B 2 % (open reading frame) 20 A 1% ] 2 Fv B
A+ g R G P4l £ o390 bp /13.317 kDa ~ i % BA: 399 bp

/13.959 kDa -~ j#ci% % PB: 396 bp /13.743 kDa -

¥4l R o F R PAZ JFEE PBEEFY LA -
-~ HELERY2LER
PEER Y 2 S pQESOL Mg A H A S < ik
BL21 s 4t 2 S £ =m &G lacO 2k iv3 » 7 FiG 5
¥ 48 1 47 - isopropyl B-D-1-thiogalactopyranoside (IPTG) % # @

A4 EFeFy VRl EEAETL G 6B LI

=

B 7] 7 A5 6xXHis- P & F-v 1@@ FEERNVE I U 1t el
B p ity o &4l % opQESOL ~ & %
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BA-pQEBOL % jri % BB-pQESOL = £ Hr Ay~ 3 BL21 & >
A2 FPERFEET I 1 mM 2 IPTG Ep ¢ 23506 270 -
SDS-PAGE ¥ %k 7 BRI = 2P &0 EFF 3 4 M A 4

HEm > VAR E e #3400 BL2L Atk (B~ ~

L)

g TeFe 2B
-ﬁj\‘—'ﬁ%ﬂ *ﬂ}ry z\m\ﬁlﬁ g-\’—'l\.‘)ﬂb T\E«ﬂﬁgﬁﬁpi:ﬂﬁ,.“‘#}
v fs 0 12 R (homogenization buffer) 2~ @F%8 v > 5§

WWagpes o A S FHY R kY 2 FMITEK 39 0 2 SDS-PAGE

AT Rz e E B B A FRITK 3w 3R o F]pt
PE2Ed R NERM AL AT R R o IR &4

Alegr =i d 2 2352 5 1% Ni-NTA B Aot g 4o it & e doo o 12
Loz BRI ¥ - FRELIAFELARZAN Y 0 ¥ -

FEIMM2Z IPTGHEE o v v | BriS2 %% » ¥ BB}

Lok ¢ RN 2 BB ERRH I TR
E-oMz e pFEackom Akisz #&ﬁ% L R
I E 30 A o2 SDS-PAGE %P 7 4% 11 p 39 (H
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EL]

'L_’.~¥]'LI>°,3§‘_E; o ELE 2 2 /35 0 FEF ae 14 6XHis 2. ¥
ST - = R L A v (BlL S D)ot T HEKRE S
FEIne Wi dpep 4 E gl R s drdlE o oEd PA R RS

BB 2 & & dv o

B RLIBARBRALL QY HuE L E iR
Frlh 2 e A £ B R0 RICHHR

- o 2 el R e BEIHARBREL 2 IgY g
B2 LR € iy Rivihd®
Bt vl 4 Edrdld 2 LA E A A hlgY g

PARIrf R ey 70 2 BEZ2 R A ERARE

-\‘yz}

FEEERD S A B E B3t E 4 2 FRsiep 4 K Frd
FLedhd JRELAE (BL- ) a2l 3 55

SR iR - e A
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—

A

vop 2 Kdrdld Il B2 AR AR B%RAL 2 IgY &
o 4 Edrdld € B RY BRIl
Bt ool 4 EdrdlE Il 2 RERE A4 o IgY 2

ep 2 Rl R LR 70 2 BRI LBk BERR

it
59

FPRRIET LHTA L Z MR 2 Rl £

J&
T
LR

b 'ZH-E‘FJ ’fr:}'} (g]_l_ A ), M l{t—tbi—‘}/ﬁi%é}ﬁt%—:
- \\I»}\iﬁ v IE']' ’ Lbﬁy\ﬁ-pg‘g‘7 ‘_;‘»u;,l_ﬁ_é._% é:.éb_f .

A A IS A RS Y G EFET R (p<0.05) -

FHlz 022 LI ELERHRREL 2 gy B2drdlE O
B0 Ririid®k

B’*;é.«'}\ VP%J'% at.E'_-\gU r'- "ﬁ; ﬁ_iﬁjngE#ﬁFﬁFlj% a

|
i

2 F-v AT BRI RS BERER SR T EET L

pal

HEA S 2 PR o £k 2Bt 3
IR SRS -] ﬂﬁi@fﬁ»’v%d% o £ekd 2 d e
E2RKROBRFIAEY - T3 T fdr2 B A R (R
L4 ) bl EHE A BT A e N e LA o R

P2 RPESUFRAFTEHREERFALR o
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LAl (22

22 MR E PA £k ¥

BRip%A L 2 IgY #jiEE PA

B ’}3 b+

2

BREARF EF e A LR

BHis o b RER B2 R

R A RF TS

(p<0.05) -

s FERREZRLIBLE

—

N
‘ N

49

&F.‘zg‘-rn

~m

k4
;3

kA4 2 IgY #gcEd PB

i 2 chlgY & geis % BB E

LR KT ST LRATA

e dn ¥R mRE 2 Mol (

eI e A AP X A LRI R

£ (p<0.05) -



i~ g 2 Eded R I ~sPrdlE o 2 FE R B

LIER &
LARHRHREHNLZ L BT L

B2 BE

WY HEE P EFREHE F D2 Bdp . One-Way

ANOVA ~» 47 (Bl= + = ) F% B2 pEd 13535

1269.384+32.11 5. o A>T ¥R 2> vop 4 EdrdlE | 25
TR AL WME X 3.7% (3538 ) 2 3.16% (52 ik #L ) ;

v 4 E4rdlE Il mhoF T H LT Y 1.39% (35 %
$) 20 39 ¥ D 52 H#2 W E AR L-1.76% ~ 0.23% > 5

L
FER ARG PR o ERFTVHARLEWE Y 2.89%

(39:iF# ), M 39:iFdL 1 B2k BE L5 2.89% ~
-0.81% > & ¥

BT ERE S RE R ER BT RS
0.44% (44 i¥#&) % 8.77% (48 i¥# ) * @2 HEF »

AR EZHWE Y MR

Ha—

— R ZZB LI e LN E AR

2 EFrdE I ez TR E QBN HRE 40 L (K3

22.7%~23.5% ) > it B 2 B F T SR E R

50 5. (£ 305% ) @ FrdlZ o ez T3 E GF 0 H
PRie 10 wo (X3 4e 58%) - ‘?Ij‘ré%% 7\*?] e 4 drdlF

BEprdlE oo BEFHRIRYE

WL 2488 5 it e
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Rletpr 2 48% > H 2% al¥y L3 (p=0.765) -

Wakskm e 2vep 4 EFrdlF I e F e (p<0.01) &

MR A g EFEAR RS R e F IR 2 Rl

e B g EFf P €82 5% (p<0.05) > @ 8% w [ iep

2 EprdlE 1 gep 2 R FedlF I gt

pitrAp T Bl F AR

(p<0.05) - g Effa » v R¥RE  FiFEF el ¥
P e B2 %% (p<0.05) > & 35k & wovp 4 K Fri

Z g 4 Edrd)E s FrdlE oo B2 i E 2 drdlae

B A% 5 13.1% 0 19.1% > 41.9%% 42.5% -
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o 2 Pl R VI-Prdld o JF R PAKPB R
AFLARPRFRE A FF 2B F
oY FRE AR A BT 7 A 4 (]

St )N A B L RRYPT L ERLTHE

I
ﬂn—

FRZEIE 2Rl E I B2 A RFHEFOOHRE
(p<0.01) -

FAFAMCHE A FRFELAITEEE S (B -+
) AR HEER B 3§ - = d 51 5 (1% Immunization )
B2 BEHREARSFTAREFLE (p=0371) A @Ekie? 2
Frald ol pE R SR a1 BE LR (p=0.032) -
¥ - i 4o LB 15 (1M boosted ) 2 ¥ E g 2 & B
PR e BT LR T S (p=0.764) ¢ § = = if 4 4
# (2"boosted) & > vup 4 Edrd|E I AoR el 2 A &
FEAILoEFCNHRBE (p>0.01) 0 A vep 4 £ e
Z ez ygme svop 2 L4132 |2 3413 a0l
s FEELE (p>001)s FZ A AR
b+ (3 boosted) 142 & - > HE Y L it irir g
PRrEakEE i3 (p=0.055) @ Egked 2 sep 4 Efrd]d

lfmgsep 2 Efrdld 2 et o8 V3 EF LR
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(p<0.05) - % w =i e #.% (4" boosted) 2 & ¥ » v
B4 EPFrdZE Il e (p<0.05) % s 2 2 (p<0.05) & izt
PR HELR R v 4 EFrdlE |
itk B GA AT BFLE (pOOL) - Jerait A TR
$H K AREPYHBE S B R A Kl E I B2

Fesu Y EEFHARER (B L2 )

vp 3 Edrdld Ul Frdld o i REAFAR
HRHELATE T LB
- S

BEAFTPEE RV el B LR BRI R

TLBE  AHTHBR L o 2 Bl | m B T
KER2 % (p<0.05) Hirdl bl 5 243% (47 )0 3

e Rvep 4 EfrdlF | meeg 4 L g3 I it e
$7 1+ BB % X B(p<0.05) @ svp 4 E rd] % 1 2(p=0.44)-

Frdl % ol (p=0.12) % jid % 2 (p=0.10) szt A 47
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NS

1.

e i€ B P

ERURAR U RLE SR L SRR SRSk R

TR
v ¢ jgi¢ (White folliocle ; 2 /& 2-6 mm)

BB A LR Rk Al BB S 26mm s 4
BIE AR A FRe L B % (Fr ) pEn
e vop 4 Lprdgl g e 2 R FedlE I s
F ool EFEFeYREEFIYY ¢ gie 2 BkE (p<0.01):

Hprg|f2 R » %) 5 65.9% > 33.2% > 38.6%% 30.9% -

| 7% i€ (Small yolk follicle ; 2 & 6-12 mm)

W AR VPR RE 0 0 BB T 6-12 mm 2 cF
FRE A E LAY PR ez B (R ) 4P
v R e up 2 R gl e iop 4 el F I e s

Frdld oo e rEE e P Re i ARG AE R

m’;t

FALB (p=0.749)> Lg% R Lyop 4 Krdl 1 22 g

R EH ARk A W 5 18.8%2 28.4% 0 B drilimie

-~

T 2 AB% o
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EnY
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<
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n
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N
bei
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b
[
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=
ol
ol
N
oy
J-
N
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wht
=
N
3
D=3

¢
.y

3E 40%F 0 s Al FE2Z 28 (p=0392) et %
PR VE 2 Egrdl R R s A 4 o E e 2 XD
Beg vy MOATEER X 23.6% ~ 27.2%2 2% -

C iR B B R (R- 2 ) Fligie T35

P o @ btz e F2~F4 jaie T ] o MO EHPR e

W

b FAREB VBN = Bikie+ | T

“ BT F 4 T 4E

m\"

(p<0.05); @ grazsvp 4 E4rd]3 Il 22> 24 F1 2 F2 4
e TmA | B e At F3 R FA R Ta4 | ABm i
MH e A AR RN W Z s e P4 Re T a4

R FALE (p=0.149)-
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F > ovep 2 EFFF PR o FEERELEFLE
HHREREL R TLHAREFATIZEE
BhReETARAIEELFINREE S e
Gl R ETARE > e PR EE AN BT @
ELE Y AR T R AR F T SR Aotk
ko PlpoeE R g AR R 2 pie ko ALY
TR R R AR F B E Y GnRH-1 2 FSH-$
2 R FIE IR e
-~ GNRH-1 2 £ 714 &
TETEREFRHF AT SR AT HEB Y
vop 4 Rl E et 4 R gl I B FedlE oo
b & e d Pl GRH-1 22 A 714 2 4840 > (e 3t b i

ahaE 1R (p=066)>m & 2drd|fR 5 26.0% - 22.2% -

*

14.1%% 50.7% (Bl= + = )=
=~ FSH-pzZ &7
TEIEREFREF RS T AR
o A R gl E e oo 2 RdedlE 2 E ey
#rd] FSH-p 2 ZAF1 A2 4% > e v Falpx 1B

(p=0.54) > @ & Erfliz & 5 22.0% ~ 20.4%% 51.0% ( @]
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LR )

‘/

F.

GNRH-1 2 FSH- # 7l feris s ¥ 2 4 A2 > B2

P TR F AR g AR FdlE s iop 2 g

#1F N 2~ g F 2w 3 #r4] GnRH-1 2 FSH-z_ A F1 4

2 AB% o
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Bl- ~ %% 33ger L9 drdl 3 o0 i F PA R E BB 2 AFIA M 1-Kbp
marker ; 1 : % & B-actin & F13%3# A+ (300bp); 2 : P drdl 2 o 7
WA A (354bp); 3: P i PAATFIHM ALY (363bp); 4:
SpEE BBAFIHM AL (360bp) -

Fig. 2 The gene expression of inhibin a, activin BA and activin B in the ovary of
Leghorn chicken. M: 1-Kbp marker; Lane 1: The PCR product of -actin(300
bp); Lane 2: The inhibin o (354 bp); Lane 3: The activin PA(363 bp); Lane 4:
The activin BB(360 bp).
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pQESOL Inhibin a Activin BA

M1 2 3 4 5
10 kb—g
=R T e————
2 Kb m——ts
1.5 Kb ==

pQEBOL Activin BB
] 2

10 Kbmem 88 o

4 KD e *. omm—
3 kb=

2 K e uvp

0.25 kb ===

.o"

Bz ~#rdl% o g3 PA % it % BB # 7102 T/A cloning # £ 1 pCR®2.1
FA > 55 U4pE 2% Hind > Sac | 327 2 % % - M : 1-Kb marker ; (A)
1-(B)1:pQE8SOL #4 ;(A)2-(B) 2:pQE8SOL F ## *A4 /%% Hind
11> Sacl T*»2 %% ; (A) 3:#4]% a-TAcloning 548 ; (A) 4: iﬁr«#n
% a-TAcloning % %8 £ *34|a% % Hind Il > Sac | ¥+ 2. %% ; (A) 5
&% PA-TAcloning 548 ; (A) 6 : jit % PBA-TA cloning ?%&gﬁ”i’%}: ﬁg‘»_
% Hind 111> Sac | §+» 2. % % ; (B) 3: jcit % PB-TAcloning 744 ; (B)
45 grE % BB-TAcloning F 482 *34 %% Hind 111> Sac | 37 2 % % -

Fig. 3 The results of Hind 111 and Sac | digestion on pCR®2.1 plasmid inserted with
inhibin a, activin BA or activin BB gene. M: 1-Kb marker; Lanes (A)1, (B)1:
pPQES8OL plasmid; Lanes (A)2, (B)2: pQESOL plasmid digested with Hind 11l
and Sac I; Lane (A)3: Inhibin a-TA cloning plasmid; Lane (A)4: Inhibin a-TA
cloning plasmid digested with Hind 11l and Sac I; Lane (A)5: Activin BA-TA
cloning plasmid; Lane (A)6: Activin BA-TA cloning plasmid digested with
Hind 111 and Sac I; Lane (B)3: Activin BB-TA cloning plasmid; Lane (B)4,5:
Activin BB-TA cloning plasmid digested with Hind 11l and Sac I.
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MSTN  Inhibina Activin BA Activin fB
pQESOL pQESOL pQESBOL pQESOL pQESOL

Hind Ill + + + + T
BamHI - + - - -
Sac| = = + o s +

M1 M2 1 2 3 4 5

Be ~vep 4 EFrdlZ o34l E w s E PA 2 e E PB A T4 & 1 pQESOL
FAL > s IEE R Hind 11> Sac | 2 Bam HI 3+ 2 % % o M1:1-Kb
marker ; M2: 100-bp marker ; 1 : pQESOL % 44 22 * 4% % Hind IIl §- Bam
HIE 3 o7 2 % % 52 e 2 & Frd| 4 -pQEBOL a8« *I4(ax % Hind Il
feBam HI 9" »» 2. 5% % 3 : #rdl4 o-pQESOL 48«2 *I4|fx 2% Hind Il
feSac | % = 2 % % ;4: i3 PA -pQESOL F A *L4|fx % Hind 1Nl
feSac | T 7 2. % % 5 : it % PB -pQESOL F 48 *I4/% % Hind Il
feSacl 3 *» 2 5% % -

Fig. 4 The results of Hind Ill, Sac | and Bam HI digestion on pQE8OL plasmid
inserted with myostatin, inhibin a, activin BA, activin fB. M1: 1-Kb marker;
M2: 100-bp marker; Lane 1: pQE8OL plasmid digested with Hind 11l and Bam
HI; Lane 2: Myostatin-pQE80L plasmid digested with Hind Il and Bam HI;
Lane 3: Inhibin a-pQEB80L plasmid digested with Hind Il and Sac I; Lane 4:
Activin BA-pQE8OL plasmid digested with Hind 111 and Sac I; Lane 5: Activin
BB-pQESOL plasmid digested with Hind 111 and Sac |
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b [nhibin o (354bp) g
lPCR amplication

~c

pCR®2.1
3.9kb

Hind Ill / Sac |
Sac 1
Hind 10 Hind Il / Sac |
T4 ligase
Sac 1
-
)
~

pQESOL-INHA
5081 bp

az
DO~
C‘/////7

BT ~4rdl% a-pQESOL 2 4 -

Fig. 5 Construction of inhibin a-pQES80L plasmid.
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> =<l

PCR amplication
-
=g

Hind Il / Sac |

Hind Il / Sac |

Sac 1

=
()
o
—~

pPQESOL-ACVBA
5090 bp

I,
DO~
C////})

W+~ peie % BA-PQESOL 2 4L -

Fig. 6 Construction of activin BA-pQES8OL plasmid.
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< <
lPCR amplication

=

pCR®2.1
3.9kb

Hind Il / Sac |

\ e\

PQESOL
4751 bp

Hind 1l / Sac |
T4 ligase

M, .
0,0////0
Sac 1
-
(M)
o
~

pQES0L-ACVBB
5087 bp

A,
D)~
C////})

W= - jcE% PB-pQESOL 2 # 5 -

Fig. 7 Construction of activin pB-pQE8OL plasmid.
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M 1 2 3 4 5 6 7 8

g T o 2
72 a— R

55 kD = |
a_
ki “8 585
34 kDa === . -
26 kDg we=m - &3 83 32 k3 3+ b
17kDa wem
™ &.HUHHH“ —Myostatin
10 kDa .8 > - (13.8 kDa)

Bl ~ ~ 2 SDS-PAGE %48 7 A & 37 ?ﬁ%ﬁf’ ZIPTG # Eavvp 4 Edrd| 2 &€ 2%
8 2 4 3% o M protein marker (kDa); 1: A 5% $2 FH 3o ;2~8:
S IPTGHE L1 | pF (2):2 ) (3)3 ] (4) 4] (5):5
(6):6-pF (7) 7 (8) 2FHMHzY -

Fig. 8 SDS-PAGE analysis of recombinant myostatin expression induced by IPTG
in E.coli. M: protein marker(kDa); Lane 1: Cell lysate without IPTG
induction; Lanes 2~8: Cell lysate induced by 1mM IPTG for 1, 2, 3, 4,5, 6
and 7 hrs, respectively.
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== |Nhibin a
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Fig. 9 SDS-PAGE analysis of recombinant inhibin o expression induced by IPTG in
E.coli. M: protein marker (kDa); Lane 1: Cell supernatant without IPTG
induction; Lanes 2: E.coil supernatant induced by 1mM IPTG for 4 hrs in
25°C; 3~5: E.coll supernatant induced by 1mM IPTG for 4 hrs in 37°C;
6:Non-induced protein in E.coli pellet; 7: E.coil pellet induced by 1mM
IPTG for 4 hrs in 25°C; 8~10: E.coli pellet induced by 1mM IPTG for 4 hrs
in 37°C.
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Fig. 10 SDS-PAGE analysis of recombinant activin BA expression induced by IPTG
in E.coli. M: protein marker (kDa); Lane 1: Cell lysate without IPTG
induction; Lanes 2~8: Cell lysate induced by 1mM IPTG for 1, 2, 3, 4,5, 6
and 7 hrs, respectively.
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Fig 11. SDS-PAGE analysis of recombinant activin BB expression induced by IPTG
in E.coli. M: protein marker (kDa); Lane 1: Cell lysate without IPTG
induction; Lanes 2~8: Cell lysate induced by 1mM IPTG for 1, 2, 3, 4, 5, 6
and 7 hrs, respectively.
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Fig. 12 Purification of myostatin recombinant protein by Ni-NTA affinity column.
M: protein marker (kDa); Lane 1: cell lysate without IPTG induction; Lane
2: cell lysate induced by 1mM IPTG for 4 hrs; Lane 3: flow-through; Lanes
4-8: 40mM imidazole wash sequentially; Lanes 9-14: elution by 250mM
imidazole sequentially.
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Fig. 13 Purification of inhibin a recombinant protein by Ni-NTA affinity column. M:
protein marker (kDa); Lane 1: cell lysate without IPTG induction; Lane 2:
cell lysate induced by 1mM IPTG for 4 hrs; Lane 3: flow-through; Lanes
4-10: urea buffer (pH 6.0) wash sequentially; Lanes 11-14: elution by urea
buffer (pH 4.0) sequentially.
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Fig.14 Purification of activin BA recombinant protein by Ni-NTA affinity column.
M: protein marker (kDa); Lane 1: cell lysate without IPTG induction; Lane 2:
cell lysate induced by 1mM IPTG for 4 hrs; Lane 3: flow-through; Lanes 4-6:
urea buffer (pH 6.0) wash sequentially; Lanes 7-9: elution by urea buffer (pH
4.0) sequentially.
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Fig.15 Purification of activin BB recombinant protein by Ni-NTA affinity column.
M: protein marker (kDa ); Lane 1: cell lysate without IPTG induction; Lane 2:
cell lysate induced by 1mM IPTG for 4 hrs; Lane 3: flow-through; Lanes

4-10: urea buffer (pH 6.0) wash sequentially; Lanes 11-14: elution by urea
buffer (pH 4.0) sequentially.
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Fig.16 Detection of recombinant myostatin, inhibin a, activin BA and activin B by
SDS-PAGE and Western blot analysis. (A)12.5% SDS-PAGE, (B)Western
blot analysis hybridized with 6xHis monoclonal antibody. M: protein marker
(kDa); Lane 1: recombinant myostatin; Lane 2: recombinant inhibin a; Lane
3: recombinant activin BA; Lane 4: recombinant activin B.
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Western blot analysis of recombinant myostatin using purified 1gY from eggs

Fig.17
(1 : 250). chickens (A-E) were immunized by myostatin | peptide.
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Fig.18 Western blot analysis of recombinant myostatin using purified IgY from eggs
(1 : 250). chickens (A-E) were immunized by myostatin Il peptide.
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Fig.19 Western blot analysis of recombinant inhibin o using purified 1gY from eggs
(1 : 1000). chickens (A-D) were immunized by inhibin o peptide.
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Fig.20 Western blot analysis of recombinant activin BA using purified 1gY from
eggs (1:1000). chickens (A-E) were immunized by activin BA and activin B
peptides.
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Fig.21 Western blot analysis of recombinant activin BB using purified 1gY from
eggs (1:1000). chickens (A-E) were immunized by activin BA and activin B
peptides.
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Fig.22 Effect of internal myostatin, activin and inhibin antibodies on chicken body

weight during experiment period. (Control and inhibin group n=4; myostatin
and activin group n=5) .
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Fig.23 Effect of internal myostatin, activin and inhibin antibodies on egg production
in chickens. Values are means = SE. [Control and inhibin group n=4;
myostatin and activin group n =5; Different letters indecate significantly
different (p<0.05)].
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Fig.24. Effect of internal myostatin, activin and inhibin antibodies on egg production
in chickens during various boosted periods. Values are means + SE. [Control

and inhibin group n=4; myostatin and activin group n =5; Different letters

indecate significantly different (p<0.05)].
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Fig.25 Effect of internal myostatin, activin and inhibin antibodies on total body
weight gain in chickens. Values are means + SE. (Control and inhibin group
n=4; myostatin and activin group n=5).
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Table 9. Effect of internal myostatin, activin and inhibin antibodies on total body weight gain and organ/tissue weight

in chickens
Treatment Body Right leg
group weight gain (g) Brain weight (g) Liver weight (g) weight (g) Heart weight (g)
Control 172.25 *38.67 1.70 %0.05 38.25 $3.39 109.23 £1.69 5.93 #0.13*
Myostatin | 211.40 *43.79 1.64 10.02 35.80 £1.29 110.41 1477 5.87 #0.35%
Myostatin Il 212.75 154.66 1.64 %0.05 34.63 £2.16 120.07 16.47 6.66 *0.34°
Inhibin a 182.25 126.69 1.61 10.02 35.99 *1.64 110.35 13.67 5.94 #0.37*
ActivinBA& BB 119.80 *23.82 1.68 $0.03 37.66 *3.69 114.01 $6.59 5.25 %0.20°

Values are meanzstandard error.
Means within the same colume with different letters are significantly different (p <0.05)
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Table 10. Effect of internal myostatin, activin and inhibin antibodies on the weights of ovary and intra-abdominal fat,

and follicle number in chickens

Treatment Intra-abdominal Small yolk White follicle Large yolk
group Ovary weight (g) fatweight(g) follicle number number follicle number

(6-12 mm) (2-6 mm) (>12 mm)

Control 49.63 *1.85° 24.28 % 3.01° 16.75 £ 1.11 147.00 * 26.88° 5.50 £ 0.29
Myostatin | 37.60 *358° 2111 £ 1.84°® 16.80 % 1.46 50.20 % 7.25° 4.20 £ 0.20
Myostatin Il 46.30 1253° 19.64 * 442°®° 13.60 * 1.94 98.20 £ 7.58° 4.80 £ 0.20
Inhibin a 42.39 *3.44°° 1412 £530®" 16.50 % 0.65 90.23 £ 1.25° 475 £ 0.48
Activin BA & BB 41.94 *264%° 13.97 *1,62° 12.00 % 3.21 101.60 £ 21.1° 4.00 £1.00

Values are meant5S.E.

Means within the same colume with different letters are significantly different (p<0.05)
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Fig.26 Effect of internal myostatin, activin and inhibin antibodies on follicular
development in chickens. Diameters of various large yolk follicle (>12 mm)
(A)F1; (B)F2; (C)F3; (D)F4. (Control and inhibin group n=4; myostatin and
activin group n=5; The black thick line is the average diameter of follicles;
Different letters indecate significantly different; p<0.05) .
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Fig.27 Real-time PCR analysis of GnRH-1 gene expression in chicken pituitary
gland. Values are means + SE. (Control and inhibin group n=4; myostatin and
activin group n=5).
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Fig.28 Real-time PCR analysis of FSH-# gene expression in chicken pituitary gland.
Values are means = SE. (Control and inhibin group n=4; myostatin and
activin group n=5).
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ER S

The objective of this study was to investigate the effect of myostatin,
activin and inhibin on growth and reproductive performance in chickens.
Twenty-three chickens (25 weeks) were randomly assigned to five groups,
control, myostatin-1, myostatin-11, activin, and inhibin. Through active
immunization, laying hens were induced to produce myostatin, activin
and inhibin antibodies by immunization with specifically synthetic
peptides to neutralize the activities of these proteins in chicken body. The
body weights were measured monthly and the daily egg production was
monitored. The chickens were sacrificed after the fourth boosted to record
the tissue weights, and the numbers of small yolk follicles (SYF; 6-12
mm) and white follicles (WF; 2-6 mm) from the ovaries. These results
showed that myostatin-treated group tended to increase the chicken body
weight. However, the activin-treated group gave opposite result. Injection
of the myostatin- Il peptide and activin peptide showed lower egg
production rate. Moreover, both the myostatin-Il-treated group and
activin-treated group had the lower number of SYF and WF compared to
the control group. The result from real-time PCR analysis showed that
follicle stimulating hormone beta (FSH-£) and gonadotropin releasing
hormone-1 (GnRH-1) mRNAs tended to be inhibited in the myostatin-
and activin-treated groups. It is concluded that the myostatin-treated
group tended to increase chicken body weight, whereas activin-treated
group gave the opposite result. And both myostatin- and activin-treated
groups reduced the follicle formation and reproductive performance. This
results implied that myostatin play an important role in reproductivity in
chickens.

(Key Words: Follicle formation, Growth performance, Myostatin,

Reproductive performance)
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