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WE. A MGAY B -F K% (myogenic regulatory factors, MRFs) 72 J& J5 #1 Fo ik 52 - A 69 B VLo fLid 42 7 & 45 & 245
A PAX Fak P o 2 MR T Pax3 Ao Pax, #OAA BT HGARE TP, HFASTRGB R, EBIE
PR FERPIEAFAGEALTEMNERENALFTEIRPOHRETUNESRR L V. LI &R G4 Anser cygnoides
domestica ‘Zhedong’ A #F % 3 %, I RNA 4 & cDNA 5K A 5 o & 8 2 % £ 4842 X R & (qQRT-PCR) #F &
MRFs, Pax3 fo PaxT £ 4605 f6 80 (7, 11, 15, 19, 23, 27 d edh) Atk A& P00 (45 7 B ) o) AR A, 421
FESM, RRWEFHMAER, R EF7: MRFs, Pax3 #» Pax7T AR Y48 TR L FH X, FtLAELERRE G L
B, MRFs fo Pax7 A B £ 11~15 d Jedb i R AL S0, M Pax3 AR A T d e LG A%, MG &
FTH, BEpTAN: ZLERGRANENFENEMNALTIRTGEAE N4, B2 KA1 425
XEWH: BHHF; 4 FRILF; MRFs; Pa3; Pax7
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Expression patterns of MRFs, Pax3, and Pax7 during skeletal muscle
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Abstract: The family of myogenic regulatory factors (MRFs) played an important role in the process of skeletal
muscle differentiation during the embryonic stage and the early stage of hatching with Pax3 and Pax7, two
transcription factors of the PAX family, guiding the formation of various processes during the growth and devel-
opment of muscle fiber. To determine the expression profiles of these genes during the embryonic and muscle
development stages in geese, the expression pattern of MRFs, Pax3, and Pax7 during the embryonic period
(7th, 11th, 15th, 19th, 23th, 27th day in embryonic (E) age) and early birth (7-day-age) in Zhedong White
Geese was studied. Analysis included extracting RNA and synthetic DNA along with real-time PCR followed by
further analysis on their relationship with the development of breast and leg muscles. We took three samples for
tissue of each period, and the significance of expression was analyzed with SASS. Results revealed that MRFs,
Pax3, and Pax7, were all related to the development of skeletal muscles in geese with different expression pat-
terns. MRFs and Pax7 showed peak expression during the period from E11 to E15, and the highest expression
of Pax3 with a declining expression appeared at E7. Findings suggested that the expression patterns of these

genes were highly matched with their function during muscle development and provided a theoretical basis for
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further investigation of the regulatory mechanism of MRFs, Pax3, and Pax7 during skeletal muscle development
in geese. [Ch, 2 fig. 1 tab. 25 ref. ]
Key words: zoology; goose; skeletal muscle development; myogenic regulatory factors (MRFs); Pax3; Pax7

HRIARR L EME T RRM BN EERNZR ., NINARE R ROE)T, RN g
JIfL %) 164 B AT A% (B TR AR AT ), BOULAR M A A8 S FE A4, SUDLAR B Y Rl DL S 2 A LET 4E
ATE LA A B JULAY S A0 A e PR ) 4 I A BCF IR FE T, 0 2408 L AT A G AEL 400 i e, A
S R ol N A W Lt i 7 NG o £ AR W | 1 - S S RESE col N e%  S R S o~ 9| 1 -a Y  Ee
ZRIE . DU/NE ZRVIBI RS AT RN, S TE B 4, e 22 g il 7eikik
REGWE, NAZEAG BN, FE RN R g A B AR n 34 K5 WL E AR B F T
R T WLrP B DU TR M, fE X e B eh, 2SR T RUE R, HAET, C#E
Sl g 4K & B AL I F A MRFs (myogenic regulatory factors) 5 [F 5K % . PAX (paired box ) % K % %
AL IR A B AW ) 25 )] (Myostatin, MSTN) /4% MRFs Z 16 A3 45 L4316 I F MyoD,  JJL4H L A= i3
MyoG (Myogenin) , LTk K F Myfo Fil Myf5'® . AT IR F5 i 7 LA e e 78 . 200 ot 8 4 R L4 4 1 T B
DA B AR DS UL PR A ) R 58 28 S5 LR & A2 FR B I A AN IR0, X LA B 1 38 48 R oAk L
2T A B R AR /INE S S IR AR, %R I KR R AT 2 R BUE LT IR L R, & To ik
e, T PAX KGR o — R BB AR SR I, ENRIG & & R b X 4 R 48 B 0 A ek
HEWREAE . Hr, Pax3 Fl Pax7 55 2 A5 5P 730 0 45 MRFs J DR 506 F0 =AW AR G, BlA
KEML G ERKEFTSRY, BERZEBIER" . & Anser cygnoides J& % 4T H Anseriformes
M FE Anatidae 19— ai¥) . RGP IA & E S . ARIRDT . (RABE R B FR @R . Wi, AR
PR A SR B Hota bk, UL AR ORI A SO B F R 52 B — G TTE . QiR Ir iR, MRFs K& P 5% Fil
PAX RHRZHES SMAM KT LR, SIVEF4E 50 R/ NA & BV R o (HRG %3 R 50 7 ik Jig 1
WU & & i vh i) 2 SR IR M AE LA ¢ 8 ok A8 v B R AR IR DU . b 8 i A B2 IR R 5, id 3
TP E & 2RI BRI G 36 4>, B FEREF 5 A, ABESE LR B8 Anser cygnoides do-
mestica ‘Zhedong’ R EE, LSBT TWOTLARERHLIX, b A AR @R R, B AKA 2 B, 430
RERKITEMKRIE, 28PEA0, SEARME, SRR, 2 E RN E 2SI a, w]
VERRE A AR R T M BAR S RS o SR JH 58 I 5O 08 1 R4 Wl 5 X B (qRT-PCR) 73 A R, BF5E
Wy b i HG BA A0 ARG 5 -39 B4 L (breast muscle, BM), R L (leg muscle, LM)H MRFs %% VA & Pax3 1 Pax7
IFIR R, DRR XS NTENLA R & o B e .

1 AR5 7

1.1 REHER

T 56 T 8 A A el VT R S Rl R I (AT V28 2% ), 3 BBOAH (] 41t v L7 Ak 2% 2 A [ 1 R i 23 331
7, 11, 15, 19, 23, 27 d WISARA 3 M (43 %Il E7, E11, E15, E19, E23, E27 %/5%); [alH} i B
— O 58, AEAH R R A B AR R IR T B RS 3 (L PT R ) o i o B RS IR DL K A
NG R LAIBR LAY, & T A, 2R A-80 CIKAH IR AF -
1.2 & RNA $2Ef1 cDNA B9 & B

LA & RNA & A RNAiso plus(TaKaRa, K& )HEHC, RNA 5 28 50t 50 508 1% 0 B BE R 5E i FL Tk
Rl B, AN G EE TR I T A B . SR ] PrimeScript™reagent Kit(TaKaRa, Ki% )G a cDNA,
1.3 qRT-PCR K4 #h

G O & £ TG Anas platyrhynchos F1#4 MRFs ZX 0% . Pax3 1 Pax7 J¥ 3 53 3 5 it RT-PCR 5| 4
(% 1), GAPDH NS . 519k BB RRAY TRARA A G . gRT-PCR >k} SYBR®Prime-
Script?RT-PCR Kit (TaKaRa, Ki#), SO FRFN S5 HE R G UL ET T, S ARATHY 3 4> FEf
KA CT L (PEAE) LR M ik &, R SASS /ifr ik 22 7 2 A % .
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x1 WMRRXAKqRT-PCR 3|4
Table 1 Primers used for qRT-PCR

N 2% )5 J¥31(5'— 3")
MyoD chicken:NM_204214; F(_L¥i#): TGCCGTCGGAGCAGTTGGAG
duck:JN408699, JN408700 R(Fif): GCAACGCCATCCGCTACATCG
MyoG chicken:NM204184, XM_005013713; F: CGCCTGAAGAAGGTGAACGAAGC
duck:NM_001310376 R: GTCCCTCTGCTCCCGCTCCTG
Myf>5 chicken: NM_001030363; F: TGAGGAACGCCATCAGATACATCG
R: AGCTGGAGGTGGGGCTGGTC
Myf6 duck: NM_001310793 F: AGCAGGCAAATGGCTCGGACTTC
R: GCTTGGGCTCGTCGGAGGAAAT
Pax3 chicken:AB0O80581; F: AGCCATCCTACCAGCCCACCTC
duck:JQ070187 R: CGAAGGGAGGCTGCTTTGGTGT
Pax7 chicken:NM_205065, DQ471304; F: GCTCAGCGGTGAAAGTGGTTCG
duck:JQ070188; R: CGGCATCCTGGGCGACAAAG
GAPDH S k[ 12] F: GCCAAAAGGGTCATCATCTC

R: GTAGAG GCAGGGATGATGTTC

2 HERGAMN

21 HMAFRRANALA P ENEATE FRENRIEZTL

FE N LR BB WLZH 2% B I AS TR B B 34 e A DU 1) MyoD (18] 1A ), Myf5 (Il 1B), MyoG (Il 1C)Fil Myf6
([ ID) [y Feik, PidFBBAAM, B3 FERBRIE V7 iR, T My6 i35k 01 5
“wave” I,

MyoD: BRAL(LM)7E E11~E23 [y Bedi ke m2eik, W3 @ T HARK B (P<0.05), 7€ E15 FRik ik 5
E s BUL(BM)ITE E15~E23 FrBedefim kil , B35 & THAMP B (P<0.05), FHFEAE E15 RKikmikF|

Myf5: BRILIE E11 ki B3 ETH(P<0.05), ik#He, EIS~E19 MrBigifEmFkis, E19~E23 J5
B T (P<0.05), {H1E E23~E27 Fik M usiin 7l, 725 RA K. WULRRE E11 £k 0%k
TH(P<0.05), ikF|is, EIS~E19 BrBiefimaeis, 76 E19~P7 B Be ik b B Wi AT .

Myf6: ET~E15 FikmEH LT, E15~P7 ik B BW R . BRI 15 BRI B ki B35 T HAl
R H(P<0.05), Mgl E1S Fektit 3 m THALMBL(P<0.05), H758/5 RikRER.

Myfo: REHLTE E7~E19 By Bf ik 5 F I % (E1S A1 ELL Hede A /N El %), 78 E23 53 F M (P<
0.05), TMi7E E27~P7 X 8% F7H(P<0.05). MLAZAHA A0, ET~E15 BBk fte b Ihas, 7
E15 ik 8|k g, E15~E23 3% F [ (P<0.05), 1fii E27~P7 4 FF LI o %4 B AE UL b R ULk
FIFK RSN, IF B PT Wy BOAEIAS 2w Bt BRILAY K 53 T IL(P<<0.05).

22 HIBLFNRRBLLA At Pax R EE R KT

7 W JULFBR L2 40 2% &5 19 7R R B B 29 T K 31 Paa3 (92635 (I 2A), HE A B Wi (ke , 760
JLFI R LA 22 R A L . e LARIBR L eR, 4976 E7 I B0 Fe ik ik, BB EKRE , Mm%
KWL, 75 E1S~E19 By BE, ZAEH M £ XD BE T ET(MALE E15 5 R B R EKT E7, P<
0.05; MIL7E E19 J5 3k BEMET E7, P<0.05), E23 J5i%iEH F ik i H 8 mBAR K F

75 W JULFR B LZE 2 5% 35 B A 5] B e 3 P A I B Panc? (93235 (T 2B), 76 2 M LIA LS i 32 ik Rt
W, HER VT B, LD Pac7 SEAETE ELL I BT, 3T EIS k8 £k RENY, 2E55T
A BB (P<0.05), 76 E15 2 )5, JERFR R EFERKT . EWULF, %EEFEFTE E15 BBk
WIS, AR AR R KT, W L HF % 3 PR 1) 2 i e PR AR TR UL o
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Figure 1 Expression profile of MRFs gene in breast muscle and leg muscle
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Figure 2 Expression profile of Pax gene in breast muscle and leg muscle
3 b

3.1 MRFs Zaxt THEME A A K H A& F R LR AL & K &% B o 1E

MRFs ZZ RS 53 8 T8 v 42 e - 2642 e (bHLH) #% sg [N 1, e R AE ey 4 e stk A LR S,
Wit 525 B IMER E12, E47, HEB 2% E & AP 85w I R AR U] DNA P51, M3 LR
B UBREE 1 45 5 LD A ORE € B 5 S PERE DRS00 LA AR iad R v, MRFs K IF AN [l if ik,
JRGAE T e LR B R I FR R ML T B B, # LB 1 UYLHT (A< 40 it F) iz 2R B L2
MR R EEIE5H I RE S MyoD Fl MyfS WIMEIA 5o AERFIILA K &k B2y e 2 1 UL M R 5
WU FLE UE— 22 0 AL N ILEF e A2, IR BE v MyoG AN Myfo i T BEZ M Ao, AHFFEIN N 78
Pax3 TN LIS AL A0 ML 7S 2 H RGBS, MyfS RITIFaaaRak, 1 A £ il 50 2 A0 B8 4y
o HaFE s 15 MyoD fE MyfS Rl Pax3 WU T BORIBCR K, (ESULARNIE 40305 MyoG IRl R o 7E
SIS, A WLP A IR IR LA 1 A AT B B s Miyfo SR 30K, I HLAE A2 5 il J2 22 5%
T, AR REILINE BT

ABFFE R RGN MREs S5 Rk O (1) Myf5 5 7 i JULAI SR JUL P A ARDL G Zak LA, Db
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Jo ETHE FRepBEa, IF HIAE R LR LR 478 E11 25k 0k i b, FH4E4F 4~7 d, B A R
ZAb, BRI R E G B Be MyfS 3Rk A B, SR B IL MyfS S EE R S F IR AR, — gt
FONHR, AR e TR NLA L, MyfS B FRBBA I 28 5 o X002 B T I JULFA R JULZE IR i 300
AR REPAE 225, MU FEZEE TH AN B, BRJLE RS EZRIE TR AN
7, AHJE BRI T A B ZEAL (B LAN B . RS Anas platyrhynchos ¢ Gaoyou Breed” I 4 i
Anas platyrhynchos domestica ‘Jinding” WJAH MR P WL . MyS e A B R B B & £k,
(2)MyoD TE3 ity JULIE JIL o i) 2 35 B IR Myf5 ARCH AL, o e Tt m e Bk a4, (A A 7E il W i A
[F] o MyoD T M JJLANBR L b 75 E15 335 3k 0y fe m i, Lo MyfS 31 5 S5 o 05 0 I ) g o 322 45 SR T
R MyoD F1 Myf5 ¥7E LA & B BRI BOR AR, (HE B AFAEA R M IR0 2R 303 4 2 oY
B FERSh MyoD JERTE E13~E21 4edfm ik, SXMIRATHIIF o 45 LA REE— 3. (3)Myfo SE
fE EIS(EEZBENL E19) i Bl ik w0, JF HAE 7 5 o B = 1 2838, SXORIAR SCAF P HRGE 1 Myfo
e E21 R GA m e R4 — 20, IR Myfo SR 2 5 H/NE T A Ko MyoG Fl Myfo J& FIAE L
200 J ) Rl R A PR AE L AR L RR RN S M A , 3X U] MyoG il Myfo G AR B IRE . MyoG il
Myf6 fEF5 AR S EATH D RE %5 DIAH G .

3.2 Pax3 1 Pax7 EEX FIEMEMREA R HERBHMALRRME K ZENIER

XF Pax3, E5E, AR AL A ET A0 G A S UL A A v, 32 3 Pax3 BN Foxe2 1) H B . K,
FEUA LA LT Bt B v, Paw3 58 58 28 i) Myf5 55 PR 38 5 - X3k, DA 458 il MRF's 3 R 505 19 % 5%
PET A Al i A BLA L2222, IR W Pax3 JERZENR G & B 00T is B ¥E1E R . BT
T, MWAEM R, Pac3 5L SRIK G, Bl B [R]85 0 m s ok o AW 5 v JC 18 76 i LA 2 7 TR AL
W, Pax3 BEAE BT Ribiifewm, MENRMARET, ZERNRIIBZHER, X5CHMURER
PR —2.

Pax7 B2 A G LR R B B LIRS S b B bR B I8 iR S A= K . B i%
SR ORI R BE R 25 A ok AR 2 M A, SR AR FEIR IR, UL TR A G BE O al S B AR R
UE H, fE kA S LR R 3GK o ARFGE R RAERS B ILASR L& B R ey, i IR R 0k vy 0 3 o 3
1E EN1~EL5 By B, AT LAIAA, PaxT7 7E 8 $ LA 20 i 2 A B 3% L& 28 1o A v B J AR

A 5EiE S qRT-PCR W58 T MRFs, Pax3 I Pax7 7588 8% DU G 1 DL A R R e ik ML e, &
PR 6L 2 5 9 25 0 B B LA s DA O, I HLRA M LE BT RRAL, X 0l A8 5 1 288 LAY Rk
PEA G, WA PR RGER — 8 NMRARE — 222N FF, MG BT RE ILEEZ0 i i 3g 5 . AR
MR . AT A M LA 450 5 . AR A, A BT3B FIR A T #3810 G
WL K B ARG R i SRk B0, RSB R L& & 2ok A b i) 43 ML 3 £ AR I AR 40

4 5FE ik
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