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HWOE AR R 1LV IE A(protein phosphatase 3 catalytic A, PPP3CA) /& PPP3C 7£ & B% L i) 3 2
WA, fENLEF 4o A AR . AW 7T PPP3CA 3 [X 76 AN [A] /i A 19 (Anas platyrhynchos domestica) &
H L AT A 2 S A R 5 JULAT 2 R P R R DG S AR T 7348 A KOl B 22 R B R D 4 e FRS D o W
it , % FH SIZ IS 2% % 58 B PCRE IS 13, 17,21, 25 F1 27 IR #4 12 7 H I LA R L H PPP3CA mRNA [ %34
K. 25 B, PR Ak E — UL 22 PPP3CA mRNA [ 26 525 22 Lt 55 35 00 ) Ta) 5 S5 2k, T ot M A
RN FEAS B3 . T b i LT FBE L o PPP3CA mRNA i %6 ik 45 X BN [, {3 2 7E 13 IR #d (13
embryonic day, E13 d) It & &, HL7E 1 465 7 H 8 3 8 35 5 T 27 I8 88 (M 46 1) (P<<0.01). i A1l
PPP3CA mMRNA 7 21 I it ] & 35 K T~ HoAth 2% 1R % B H % (P<<0.01); & UL PPP3CA mRNA 7E 21 il i#% iy
RIK I E, 27 MRS I [ 21 e (1%, FLAR 2 3% T HoAth % AR B H 8 (P<<0.01) . AHIC 0 M 45 SR 2o, 7
IS 5 Ak R AL PPP3CA mRNA 1A &5 AT 5 i JAAS I (R0 LT 24 S 8L L A% T BRI 28 P S5 UL 4T 4 R 1k 2
TS [ R B P 2 A S 5 9 S 5 o S FTLATT FB UL PPP3CA mRNA 6 1 5 341 5 AR BT 52 BT SR 00 ) 28 il 1) 2%
KK F(insulin-like grow factor- 1, IGF- I )mRNA ik & 5 2 & ) IEAH R (P<0.058; P<<0.01). #]:bH
TRS R B F I B L PPP3 S AT 4 R AR A K A B % UM, 5 IGF- [ WA FS 5 17Xt
BWUVE KR BRI . AR REE BT 1 i PPP3ZETS LA 11 & & i BOE L, o ol B8 Y 5t ot
FEAEFS IR -

EgEIE TG, AR IR (AL U 5 A LK (PPP3CA), LA, ik, A
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Abstract Protein phosphatase 3 catalytic A (PPP3CA) is a major isozyme of PPP3C in skeletal muscle and
plays an important role in myofiber differentiation. In the present study, expression of PPP3CA mRNA was
quantified by absolute quantitative RT-PCR in the pectorae and leg muscle tissues from Jinding ducks and
Gaoyou ducks (Anas platyrhynchos domestica) differing in growth rates on days 13, 17, 21, 25, 27 of
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embryonic development and 7 days post- hatching (PH). The results showed that there was a significant
variation with the age of ducksin the PPP3CA mRNA expression profile of the same muscle tissue in 2 duck
breeds, but there was no significant breed and sex effect. In both pectoral and leg muscles, the expression peak
of PPP3CA mRNA appeared at 13 embryonic day (E13 d) and the PPP3CA mRNA expression level at 7 d PH
was very significantly higher than that at E27 d (before hatching) (P<<0.01). In pectora muscles, the
expression of PPP3CA mRNA was firstly declined from E13 d to E21 d, then increased from E21 dto 7 d
PH, and the lowest point appeared at E21 d which was very significantly lower than that at other embryonic
age or day-old (P<<0.01). In leg muscles, the expression of PPP3CA mRNA was significantly declined from
E13 d to E17 d, then significantly increased to E21 d, then decreased gradually to E27 d, and finally increased
to 7 d PH; the lowest point appeared at E27 d which was very significantly lower than that at other embryonic
ages or day-old (P<<0.01), and the expression level was not significantly different among E17 d, E25 d and 7
d PH (P>0.05). The correlation analysis showed that varying degrees of linear correlation were found
between the expression of PPP3CA mRNA in leg muscles and myofiber types, diameter, cross-sectional area
and density the data were detected in former studies in 2 duck breeds; the expression levels of PPP3CA
MRNA in pectoral and leg muscles of 2 duck breeds were significantly positively correlated with IGF- 1
MRNA expression which was detected by us in former studies (P<<0.05 or P<<0.01). These results suggested
that PPP3 might have potential functions in controlling myofiber phenotype and development during
embryonic and early post-hatch development in ducks and there was a synergistic effect between PPP3 and
IGF- I which might be involved in the regulation of growth development of duck skeletal muscle. The above
results provide some valuable clues for understanding the role of PPP3 in the early development of musclesin
ducks and a theoretical basis for improving the meat quality in ducks.
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T A R 3(protein phosphatase 3, PPP3) X ik
5 8 Tl 1% i (cal cineurin, CaN), J& 32 4 & T ft ik —
5 Cal*/%% 1 2 (calmodulin, CalM) ¥ 75 ) 22./75 4,
EEBRE, R AAET EAZ AN 2 M4
H, 7E Caf*/CaN/NFAT {5 5 il i 4 T 1) 40 i B 2%
Hh g Ok 1F FH (Rusnak, Mertz, 2000; 4% 4, HI [l
#,2011). BEIERW, LA PPP3 2 5l
1 E B WUULAR 4 90 4 B R R R R 4, r B
BE UL 2 Fhd B AR Ak, Gt AL A1 4 1 26 R 3R A
WL 3 A LT 4 A2 AR AR L 1 4 i 1) 1
B 5 43 4k Z5 (Parson et al., 2003; Eizema et dl.,
2007; Mallinson et a., 2009; Hordey et a., 2001;
Hudson et al., 2014) ; Mitchell %5 (2002) f] PPP3 #¥
S 410 41 571 5 78 1 & A(cyclonesporin A, CsA) X
/N B (Mus musculus) A [7] 35 47 & & WILAE A 1 BF 90
KB, PPP3 AT 2 MR B F BN AR, H A
B ) AR T B LR SR B R LA 4R AR K
Fr Bt . Talmadge %% (2004) i@ i XF Rt = % i& PPP3
T A DX 33 ) B 35 TR /)N BRI BT 2 RIS BROAN [ 358 67
UL IR B UL 21 44 255 284 bl A3 UL AL 2 DA S UL 4 4 i

AR R LR, 5 H T A Mitchell 25 (2002) [A] FE
5. A4, Alfieri %5 (2007) Fl Valdés % (2013) 7
) A /N BURT K R (Rattus norvegicus) F4 A% AL 48 il iIE
552, PPP3 5 5 M s LA A A K 1) 5 — B EAE 5 4
F-J B R A K IK 7 (insulin-like grow factor- T,
IGF- T )AHEAEF , 3L [R5 ULEF4E o4 SRR
PPP3 & i1 — A i 4L T B {37 PPP3C A1 — A~ i
93 B AL PPP3R ZH B 1 7 — SR AR, FE B HES W)
1, PPP3C 3£ [X| &5 PPP3CA. PPP3CB f1 PPP3CC 3
FhE A, PPP3R % [X 45 PPP3R1 1 PPP3R2 2 i I
R, {6 X 45 PPP3CA. PPP3CB #il PPP3R1 3 % 7£
o B WL A 31X (Hudson, Price, 2013; E # 1&,
2010; Parsons et a., 2004, 2003) ; FH & 4 Jiii B[k v
a3 B/ BUAS [\ 28 2L i % WL+ PPP3CA 11 PPP3CB
(5 B, 45 B B, PPPCA & it 5 25 BB BR LK)
T B4 {k I 3 (Parsons et ., 2003) . £ A (Homo
sapiens) « K B& « /)~ B R #E (Sus scrofa) 55 i L 2l )
CL R I ) PPP3CA ZE K CaNAal Al CaNA a2 1
NS, Hodh CaNA a2 H CaNAal 7 10 4N & 3t
T, R P 2 R IR A B 5E 0T R BR i, 7 T CaM &5
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4 X F1 5 47 X (autoinhibitory, Al) Z [f], {H 5% FiX
PR e S AR 1) B AR Ty g AL oK 1) BH (Rusnak, Mertz,
2000; Depreux et al., 2010. %t PPP3CA I 7t £ &
KB A s Wi 5 IR £ . Liberatore 1 Yutzey
(2004) X} X% PPP3CA [ 1 5 3 W , 75 X% it i - 141
PPP3CA J:[F| L — AN A%, HE R T 51 5
FLBhY) CaNAo2 (15 3 1 7 41 [ 5 74 100%. 2 H
BT A 1E 14 2R LA <18 (Anas platyrhynchos domestica)
PPP3CA I 7T -

WERG B s A KR B R E BB, fEIR G
BRI B HESI I I LT 4 50 B © 4 [ 52 R
s M WLAF 4E R B HA 2 [l B AR, FEAEKKE
TEFR AR S B IR 1AL DL A T R A Y 2
5| LR 24 S T AH LI AR o 4 O R g S R
Hh ] 25 44 (10 7 A b 77 GG 5 o, A K P R 22
K A T8 b 7 B AL AR K R ) R AR S 00 A Y
(RFFLLEE, 2013; HAHESE, 2013) . &5 S LA R UL
53 ) B AN TR LT 4 25 R o A, BB AL 3 2 ph 18 L&
S ey A, T B UL 2 R LET 4 A4 A, 3k 7 Rl L AT
YT R A A A FEARE A5 IR S5 T A A (]
(Li etd., 2009; Li et a., 2010) . 18 LT 4 X £l
Ohofe. T BULTYE AL BU AT o, BRI, S HEZ
LR RLAAR TV ER 1, IR R RE A, S8 PE4F
Y8 22 1 L PP v 1 SR s BRAULET 48 40 b4t
VAT 4 (1T aZld 21 4 | PRk S A TY 21 4 A (1 LT
Y (11 b B 41 o PRk T A B 1 4f), 3 Bk AT I A AR
W WCAR R FE TR, RRER T, Sk A LA 4 2
ML A €45 1, PRBOR R (L et al., 2009; BRHE 54
4, 2014) . Li % (2010) Xt A6 30 A0 4] A= B A0 5
WS k) JUL TR AL 8 A o5 T 9 2 W, U 39 M UL £
KE B TR, AW E XA T PPP3CA
MRNA 7E A [7] 7 i A S 8 VLA A 3Rk
TR, I 00 B 3L 55 WLZF 4 5 1 1 A S 1, A 5T
PPP3EHS LI F- 1k & A /R F DA B it 1R A i
R HEER S AR -

1 #MBEHE
1.1 LI

4 7€ T8 F1 =7 S (Anas platyrhynchos domestica)
() Fh EE VL R4 e MRS A A SR 41k o 4 9 RS v i B
FREL G 5 AV B Ja BN A — AL A8 4L, it il
TR E R RE<2%, \NWF 24 h i i 11k i

(1 embryonic day, E1 d), H Al I8 # 4 pb 254 .
A5 G b A R U 2 T R — S <, R A [ A
TRk A7 H S (7 day). 5 AIATE 13,17, 21,25, 27
JVR 4 R0 HE A FS 7 S B SR B A i ol S R L RN
BB ALARE i, BT W ECHE R S BN -80 CUK A £k
1E, 9 A ) 5 % o FEVE 0, B AN I ) A0 & 2
KE16H, AREK .

12 Ak

1.2.1 = RNA F2HURT cDNA 55— 55 11 4%

% TRNzol-A+iz RNA $2 B 71 (DP421, TIAN-
GEN) () 15 B 45 $2 Bt UL AN AR AL S RNA, 28 B g
Y J PR DRSS B I L AR B S A
W E A FE o 4% [ S % 5l T 4 (KR103- 04, TIAN-
GEN) it B 5 3£ 17 cDNA 55 — 85 )& B, BANFE
HU 2 ug & RNA. #F K 5 [H B- WL 3 &5 B (B-actin,
ACTB) & Il cDNA 5% — B [ & B i . G 3~
1-20 CLRA7# FH
1.2.2 5P FARAE b A

i1 T GenBank H 1 A& A 15 PPP3CA J [£] () 2
751, Rk, A B 5 LAY (Gallus gallus)PPP3CA
MRNA 7> %1 (GenBank % 3% 51 XM_420664) 4 5L 7
%1, FH BioEdit #£ 7.0 % 15 1) cDNA 3L AT A< Hh
BLAS, # il ENSAPLT00000003884 ENSAP-
L GO0000003728 scaffold1751: 338195-396260 1
iy PPP3CA & [X /) cDNA F¥ %1 , 5 3 fih 4 Fb
PPP3CA & [X] J7 %1l b X} J&5 , E 8K 1% 7 41 4 Y
PPP3CA %: [A ] cDNA J7 41|, LA 7 51 h 525 7 5

B G151
Forward: 5-CGAATGCCTCCACGCAGA-3'
Reverse: 5-TGCTGCTATTACTGCCGTTG-3..

I3 A B K A 109 bp, 514 1A TAEY)
TREBEARRESHRAF A K. PCRY HEIERA:
Master Mix 12.5 pL, & % 51 #7(10 umol/L) % 0.8
pL, cDNA #AR 2 pL, fi/K 2 SRR 25 pb. PCR
I3 44 - 95 CTHAE 1 5 min; 95 °CA8 1 30 s, 62 °C
iB-k30s,72 CHEMH 30 s, 32 MG A ; 72 CCLE i 10
min. I g A IR % 2 PCR 7“4, Fl DNA 7= 446
Ak 51 Y ik 751) £ (DP204-02, TIANGEN) 46 4%, 1] Wiz H
() B, K e 5 pGM-T #4032 i1k, Pk B £
AL IR A TAY) TREHE AR RS A R w47 I
JF o IR/ B3R 77 £ (DP103-02, TIANGEN) 12 B
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I T B o o JBOR, R TR B N AN 5 R
J& W A 10 A B R RS, /E bRt 4 H
123 SEW PO E & PCR(QRT-PCR)

gRT- PCR X H SuperRed PreMix ik 7 &
(SYBR Green, TIANGEN) , 5| # [F] ¥ & PCR ] 5]
Yo BEEAFFIRE SIS EIRG G, DURE N
AR A Ak gRT-PCR B KR BE 51 0k B AR AR
W T 5 564, B A% QRT-PCR 3™ 18 250 % $£3/r 100%,
2R L& B R B2 1. PCRY 1A & : SuperRedl
PreMix(2x)10 L, Rox Reference Dye(50x) 0.4 L,
3% 51 % (10 wmol/L) % 0.8 L, cDNA 5 it
2 ul, Ii7K & B KRN 20 wl. PCRY™ 18 4 1}
95 CTHiAE 1 15 min; 95 °CA5 14 30 s, 62 CiE K 30's,
72 CHEfH 30's, 40 M #1; 95 °C 30s,62 C 30 s,
95 °C 30 s, AT VA Ml th Ze o3 #r o B 1.2.2 5 1) £ 1Y
Fr A 5 i 10%, 10°, 10°, 107 10° A1 10° 5 41 # F% J A
A7 R ot A2 FROC A 1 2% A1 8] I 325 47 qRT-PCR,
MRS ICE 3N A, BRSO P 7K B AR
(1) BA P RE, AR AR 2 G B 1 30 2 B SR A I A
2 v B AR RE SRR TR 4 D (PR 5
42012, 2013) .

13 it

iz H SPSS 20.0 # 14 1 One-way anova il Uni-
varinate 73 H1 B 8 P 5l < & ol 45 X5 1 JUL P 40 2 A
PPP3CA mRNA # ik (1] 5 Wi , H Bivariate Correla-
tion 23 A7 S L A 41 24 b PPP3CA mRNA 2% i A1 L
2P PR WL IGF- T mRNA £ ik A e k.
P BME bR R R N T A #E , P<0.05 K8 £ 7
BE,P<0.01%/RNZEFWEE.

2 HRE5HMH

21 RERBEE

PCR 7= W) 35 i B 6 Jie W Uk 485 SR WL 1. PCR
PR R, BN S T i B
109 bp HHFF . 4 PCR % i 1E A 1) BH 14 #4546 116 4=
TAYM TEERBRESERARNT, WPERE
MG cDNA ST A4 24 FS PPP3CA 5 [l (1) 5 41
[ 14 29 100%, 2 BA br 44 it A 2 B 2

2.2 W% EERHAANLAZNF PPP3CA mRNARIFRIE
Z K& 2= 4 Mg 3K 8, L PPP3CA

MRNA 7E A it Bl R o 34 A 3 1 ) 22 S, Pl
DAAEBEAS it PG ) 28 BEER G E — i b AT RIL B 22
ST, SR 2, M AR 7 HES, BIAS SR
S fi B 2H 23 PPP3CA mRNA {38 3% 1y & %6 1% J5 Tt
(a5, BI7E 13 IR 8 I B3 s, 17 R 8 I J2 35 N B
(P<<0.05), 21 Jit #% i} ¢ &2 2% N &% & K K F )5
(P<<0.01), 25 il e Iy X IT s iz BT, /s 7 H
B Iy B BT BB B KT, AR 2 T 27 R (H A
i) (P<<0.01). fbFfial bb i R I, A — Mg sk H
I 252 < 8 TS v T v SRS, fHL 22 e 24 35 38 J 2 K
F-(P>0.05).

2.3 MBABERHIRRANAL PPP3CA mRNARIRIZE

Z R J7 & a4 R R W, UL PPP3CA
MRNA £ P A il Bl vh 3 3 8 35 i v on) 22 5%
BT LUK RS SRS 1) A BEER G /R — R IT R IG &
ZEROM, R 3. N I3IRE R 7 HEE, A
A A S R ILZH 24 PPP3CA mRNA ik #5) 5 “ % - -
B-TF7 fa s, BIAE 13 IR R4 I fe e » 17 R4 I bRk
B B BR KT 5, 21 RS AR 58 2% - F+H(P<<0.01),
25 IR & ) B I 2 R [ (P<<0.01), 27 JIR % I (1 4fE
) B 22 B A KT, A S 7 H RS i XA & 3 BTt
(P<0.01), 17. 25 s A Sk 7 H & 2 7 A B &
(P>0.05). il F 1] EbAC R B, ooy HIR S £ 13 21 Al
25 I % B ek B v T e Y, T AE 17 MRS L 27
JAR U4 0 7 H W% B 22 08 B I SIS T4 8 1Y, 15 22 73
AN (P>0.05).

2.4 BBANZAZAH PPP3CA mMRNAFRIZEESHANF4
MR FER ST

WY % B HL 21, 25, 27 IR K 7 H W R L
PPP3CA mMRNA H 31k 5 H L 2F 2 48R i A o0 4

bp M 1 bp

75

50

25

El 1 PCR¥EPPP3CAEH

Figure 1 PCR products of PPP3CA gene
M: DL2000; 1: PCR 4]

M: DL2000; 1: PCR products
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90 200 A
o 8o AR O3 75 1 Gaoyou duck 5, 20 A O3 #5159 Gaoyou duck
701 . » 1 I Poml T oAd
:%% 0 a  m4E Jinding duck =3 140} <52 Jinding duck
ﬁi 60 | a a 03
®< 5t o5 1o
- 3 g 100} c
X8 Or =9 gt c
i & 30f cC i < i
43 cC 9 60
B 201 i 40 F
®
® 10t BB ﬂ Fi 20l BB BB ,, BB
ol = : : oL Ll L [,

E13d E17d E21d E25d E27d 7day
B 2 PPP3CAMRNAZ £ EMA ST E BN

Tk

Figure 2 The expression of PPP3CA mRNA in pectoral
muscles of Jinding ducks and Gaoyou ducks during early
development

E13 d~E27 d: 73 I8 13~27 ik i 7 d: 7 H i . A A IE#S
[ HH [F) 2 BE R o 22 7 AN 3% (P>0.05), KNS ZRERR 2
2 EP<005), AEKE FREREZRHEEP<
0.01). ~Id

E13 d~E27 d: 13~27 embryonic day, respectively; 7 d: 7 days
post-hatching. In the same breed, values with the same letters
have no significant difference between different embryo ages
(P>0.05), values with uppercase and lowercase are signifi-
cant different at P<<0.05, and values with different upperlet-
tersare very significant different at P<<0.01. The same below

ST AR LR 1o PR ARG R L PPP3CA mRNA
()35 HHe LR 2 (b ) b ) 52 IE A%, T 5
L2 T ) LA K b () B (11 aZld) £F 4 L i35 &2
FUAH 2%, = IR RS BRBE AL PPP3CA mRNA K& IA S
I b 78 EL 3] 52 B 3 35 7K~ 4 (P<<0.01) , HoAth ¥ ATk
PR IR A i RS R L PPP3CA mRNA )
FIE 5 VLT 45 AT 52 IE A G, (H I AR TA 3 2 2 /K
S5 11 5 LT 4 A% R L 2T 2 A A T AR 52 47 A O
BAES g b 43 ik B 1 4l 2 35 7K 7 (P<<0.01) Al

E13d E17d E21d E25d E27d 7day
3 PPP3CA mRNAZE & EMFISHRGARAL P L Bt
Tk
Figure 3 The expression of PPP3CA mRNA in leg mus-
cles of Jinding ducks and Gaoyou ducks during early de-
velopment

% KF(P<0.05),

25 BEXBERHAAAELF PPP3CA S IGF- 1
MRNA Rix = I X4

PR AN it ARG B B UL R 2H 24 PPP3CA 5
IGF- I mRNA ik & ARS8 R R 2. &
IS S i AL JBE AL PPP3CA mRNA ik &1 5 H IGF-
I mRNA Fik & 2 1% 3 IEA (P <<0.01); 4 Y
i) . PPP3CA mRNA 3£ 1A & 5 F IGF- I mRNA %
ik B3 EM 52 (P<<0.05), iRl PPP3CA mRNA
Fik B 5H IGF- [ mRNA FRis & 20 2% F k1 E
(P<<0.01). Mg LANfERALH PPP3CA 5 IGF-I mRNA
I AE S 350 2 v MBS o3 - 4 e Y o

3 g

Ca’/CaN/NFAT 12 S AL A K R B i
HAEWEEMER, ENZESEE P EE—
71, PPP3TE Vi 42 B B8 UL T 2 1 /N B LA 4 2

= 1 PPP3CA mRNAZEREAL B RIS AT 4R BIE X R

Table 1 Correlation coefficient between PPP3CA mRNA expression and myofiber traits during early development in

leg muscles

st A VLT 25 T4 EAZ LT SR D T AR WLET Y B

Breeds Fiber-type Diameter of myofiber Cross-section area of myofiber Density of myofiber
I Ta b

=i HBES Gaoyou duck -0.268 -0.277 0.522** -0.347 -0.362 0.377

%M Jindingduck  -0.315 -0.229 0.373 -0.532** -0.415* 0.328

I :1SHLF4E; T a: R BLF2E; Mh: PANIEF4E. *: BEMR(P<<0.05), **: H & & H5<(P<0.01), T A
I : Sow myofiber; Il a Intermediate myofiber; I b: Fast white myofiber. * : Significant correlation (P<<0.05), **: Very signifi-

cant correlation (P<<0.01), the same below
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x2 WEERHUPAAL D PPPICA 5 IGF-1 mRNA
FRIABHHEXRE

Table 2 Correlation coefficient between expression level
of PPP3CA and IGF-1 mRNA in pectoral and leg muscles
of two duck breeds during early development

wn P Breeds fig Al Pectoral muscles fiEALLeg muscles
7 R % Gaoyou duck 0.331** 0.894**
4528 Jinding duck 0.257* 0.805**

R0y AL A AR B B I 9T # s, (B PPP3
LT A 45 R G LA 4 & & I Sk Ee b . Oh
2 (2005) LATE LA 5 57 3k R 08 PPP3 il 771) 1) %
BRI B SIS AR Y AJE F PPP3TE 12 LT 4 b 1 1R
25 R, BN 4EAE T I R B Y FF 7R 2
PPP3 ) 2 5 , (H H7E IR Jig W K & 20 A O T
PPP3 )35 . de Jonge %5(2006) FH 52 7 e H A 4y
BT 7% R G i A A AR 2 i AL PPP3 B 1 3Rk 1
G IRR I, BRI G 1 PPP3 I 0 A A LA 4
RS S, (H A I PPP3 ) 22 ik B 5 L A i 101
12, 00 A AG H1 PPP3 V& M 1T RE AU & 4ERF LAY
BE TS TVEEN, HERA S S 4 5
b AW 45 R B, PPP3CA mRNA £ 4 52 9 fl
e IS [) — JUL PR ZH 2R AR R B — 3, ) — R 8 B
8 B 8 A ot PR L 22, i JULAR R AL R 3503 A R 2
ZES o IX 5 A 7T R 1 b A S A U i SR H Gl
LA R L ) LET 4 - 35 ELAR T 3 TH AR S 25 B R AN
[F) JUL£T- 24 25 Y L f5) S5 WL 4 AR P 380 ¥ A I 35 10
Foh 22 S 25 AT (R HE 5, 2014) . ARHF IR IL, P
A i b S i UL AN 5 UL R PPP3CA mRNA [ 28 35 1
AN, (B RTE L3I I i &, 4l s 7 H kg
()2 ik K S5 35w T 27 IR A (MR 4k 1T (P << 0.05),
X 5 AHE 7T AT IR I IGF- T mRNA 7E 3 75 1 (1)
I JULR R UL R 5 1 7 A 1 5 SR AR AL (P 5 45,
2013). AW FERE— 20 20 A 1 WG RN H A 50
WL R ALZH 2 PPP3CA 5 IGF- [ mRNA %Kik &)
FHOCHE, 45 SR B, PAS i R RS i JUL TR AL PPP3CA
MRNA #ik 81 5H IGF- I mRNA FisE 25 #
IEM % (P<0.05E; P<<0.01). #&x, MKk & 51
WL PPP3 5 IGF- T 7 1E Wiy [F] 25087, P 3 ] g 3k
FZ5 7 WRAEK KR BRI .

O A HIHTE 7T 2 B, PPP37E 4 £5 Al S 18 AL &1
de( 1 B)R A ke 5 5 2/E H (Oh et al., 2005; Al-
fieri et a., 2007; Malinson et al., 2009; Tamadge et

a., 2004). A B FL 45 BRI, I A R R UL
PPP3CA mRNA 314 5 15 WA 4 B A% 0 [ FH A7
TESARG, 5 WLAF 4k % FEAFAE IEAH O, IX 518 JL4F
e 1 BT FPAF4E (D &) BB BAR /N R
ZNNE: AN I R
PPP3CA mRNA )31k 5 LA 4 28 B AH 5¢ 8 79 it
45K, PPP3CA mRNA ik 5 A ULEF4E L
il 52 1E A0 5, 17 5 18 ULEF 4 L B o 8] B4 2 4 L 4
¥ 8 R G, 31X 5 A 2 3 B 5T/ R (Parsons et
al., 2003; Mitchell et a., 2002) . ¥4 (Depreux et al.,
2010) A1 111 2 (Capra hircus)(Wan et al., 2014) A~ 7] &
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