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KHedgehog i 5 73 1 7E I 5 fa SR I A2 75 5 UL
1 i B ULET ST 52 1) A AL O F S0 M AR RS,
FRRNIFSY o

Sonic hedgehog(Shh){F 518 I P 4711 Ak 2 5 ik
B B3R, H ET AT R AR 1 R ARG S WA R A
FIEC/&Shh. Patched(Ptch)5 Smoothened(Smo) 5z
A, LARAZ I T Gli%% . Shhig—F 3 i 7Y
A, A2k 40 A 1Y) FAE ¥ ShhA% i 21 52 441 i
52 kA . Ptch)d T 1205 I & A, BE /&£ Shh
15 5 W B 12 AR, A IB E Shhf 5 1#) B B SE
PR, Jf 3o 6 R Al Shi s B s e 7R IE
UL, PtechdliSmo s (136 Mk, M~ i il
%, B R0 Gl [ 7E 5 (B4 (Proteasome) N
Pl AR, LR S i e 46 T 1 % X N 4l i i
JOH R WL R B 5 . SmoJ@ 17U IR 45 ) 2
1, [ I B A2 Shh 5 2 7% 388 BT 2 20K 52 4k, 4
Shhfs 54> F 5 Ptch s A 1, fi# BRPtchXt Smo K ikl
YER, PRAEGLLER 1 HE N R PN S80S T Uit I 0 TR A
Ko GlAE 4 Shhi 538 1% 7 & 4% T e AE F i % 5
SN P, FEARHESI Y A 3RS, IIGLiL. GlLi2 Fl
Gli3. HGli1 B Bis 1, s o
GlilJG & IF R i i — D In Gl sk . 1Ml
Gli2 5 GU3AMMY B A e sk Wam /8 1, Ie IR i AT %
FAEIE R,

NS e S Lk W AR R R S
BVEIEIR S W, RREESE, R ORI S E
Bk, B EEMA TN, 2R KIRIHE M) E
A B AR B R RSO R Sh R R
AT T AW B 220, S 9¢ 6 2 EPCRAGI T
ShhFE PRI KRG o Bl 00 3ok B 2 e Ak S R fiy
FIHIShhi5 S 4L T, 28T T 5 L4034 58 R0 4 4k AH
K T K1 MLER R A . B SSE N R IE K
Vo G5 R4 IR, Shhis 5 20 TGS, Bkl i AH
RIER KAL) 025 BRAR, KSR S 585140
L B AL R Bl o ZF T B T RTINS T
KV T i Shhs 5 4> F IR WA B 2R AE, DL
LN M AL P AE LB, B 3w S L &
A AT R R 18, A BRI AL S 2 A H

1 #RERE

1.1 R

FH 5156 10 8 S Jity B FH 1 i PR 41 2R 308 A
(1) &) £ 35 ok T S 56 5 K 30 B BRI i 44 K
FEREEFSE T o
1.2 SLWHE

WARLXBEMBREREE  WIEEFE S

W52 A AR, SRR SRS R A
I R L s R, . R
1 IS VA I 5 7) B N (7R (VB2 I ]
fig Jes S S R LR B IR A4 L, 43 1) B 40—S5 0 M B 5%
W RAE T34 1 mL RNALR " (Sample Protec-
tor for RNA/DNA, 9750 5 H = /4, Jb50) 1 5.0
Erh, R PR R, a7 T80 °CHlB AR
VKA o

HERAEOMERHERIE  FRE10mg
L (Cyclopamine, HY-17024, MedChemExpress,
2 [H W A% T-2.43 mL DMSO T, 755110 mmol/L
IR BP0 I B S BRSUK 4% 11500 1)
EU A5 B 22 24 EL I 289K FE 20 umol/L (DMSOZ K J&
H0.2%). NG R E BIBENR I, 43 5 B 10045 ik
Jift B3R EL AL PR RN DMSO X IR AL (A 0.2%,
ANE IR ) AT RIEAN R, Gt I AAE T R Il
3%, FRRSG R B 2 H I SR IR IR R 5 T2 mL &
DV RO R G, 280 C 725 H .

528 L4 AU &R VLG A IR L N
i 1) B3¢ Bt A1, 326 BRI A /N AH — S0 B A e 4l #1312,
KT Iy (250+10) go 57 S R AL B 1 2K T
=, WP EBCE VK B . L. EL. B
WS OBE BRAE. BERE. R IE N2 mL EPEF
LR U R, TN 80 °C B AL VKA it A7
#“H

RNAREUK cDNAMEMRERL B & e

6 & AR H 2L RNATR IS fRN Also Plus (9108,
FHEAY, 650 WA & BT $RBURIG
SRNAJE S 1.5%Z IR B e A vk S Tl B AL IR R
1 52 {% (NanoPhotometer NP80, Implen GmbH,
Germany) X RNA ¥ 56 81 S 94 BE EAT A, A% 12
Ao/ Apgo LA TEL.8—2. OFf (R A% IR o it - FH 10 7
S FI[MonScript  RTII Super Mix with dsDNase
(Two-Step), Monad, ' [H], 42 M35 156 B k47
RNAJY 5%, 345 1 cDNALRAT- T80 CUKHI % FH o

519t 5&m Wi UCSCANCBIM i
7T 1) S5 BT 7 65 R 41, R NCBI oL
Primer-blast T. HL AT 5198 t, 51490751 i b mi
BHEVRH AT IR A\ G % (R 1),

IR EEPCR DLV i 1% #)y 5t 21 21
i A CDN A R, BEAT 526 5 7€ S PCRAG I,
FEADFE BT AR B E LRI . S50 S VA R
SYBR Premix Ex Tag " 11 6 pL. 1F X [1514)%0.5 uL-
DNAMHR 1 uL. Nuclease-free water 4.5 pL. W
ZAFH3: 95°C FiAE M Imin; 95°C A8 PESs; 58°C 3B K
25s; 40 FR; 2 i il e ot e 1) i B 65—95°C,
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Tab. 1 The Primers for RT-qPCR

v fr 24
leljffque 51#174Sequence (5'—3") Ap ;Eé%tion
Shh-F GACGGTAGAGATAGCAGCGG RT-qPCR
Shh-R TGCTTGTACGCAAGAGGTGT
Ptchl-F ATGCTAAGGTGGGACTGTGC RT-qPCR
Ptchl-R~ CAAACAGTCTCCTGTCCGCT
Glil-F CCGCTTATACTGTCAGCCGT RT-qPCR
Glil-R CCTCTGCGATTGGTCTCAGG
Gli2-F GCAAACAGGAGCCAGATGAC RT-qPCR
Gli2-R TTAGGTTCTGTTGGTGGCCT
Gli3-F ATGGCTTTGACCAGGGTAGC RT-qPCR
Gli3-R TGCTCTCCTCAGCAAGTGTG
Myod-F CAACGACGCCTTTGAGACCCTG ~ RT-qPCR
Myod-R ~ GTCCGAATCCCGCTGTAGTGT
Myog-F CGAGACCAACCCTTACTTCTTCCCT RT-qPCR
Myog-R ~ GACTCCCACACAAGCCCATCAT
Myf5-F AGGTCAACCACGCTTTCGAG RT-qPCR
Myf5-R GTTTTCCACCTGCTCCCGTA
Mrf4-F AGACCAACCCTTATCTTTCAATG  RT-qPCR
Mrf4-R CGGTCTCGGACGGAACATTAT
Pax3-F  TGAACCCCGCCATAGGAAAC RT-qPCR
Pax3-R TCAGAGGGGAGATGGCGTAG
Pax7-F~ AGCCACAACATGACTTCTCC RT-qPCR
Pax7-R GTCCACCGTCTTAATGGAGG
Myomaker-FAGTGTTTACGGCACGGCTC RT-qPCR
Myomaker-RCGTGGTCAACACTCCAAACAT
Myhl-F~ AATCAGCCAACTCAGTGCCA RT-qPCR
Myhl-R ~ CTTGGCTCGGGCAGTTCG
Myh2-F ~ CTCCCTGGTTCACTATGCCG RT-qPCR
Myh2-R~ AACGGACAAAATGAGGGTGAG
Myh3-F ~ AAGTCCCGTGTCACCTTCCAG RT-qPCR
Myh3-R ~ TTGATGCTTTTGACGGTGATTT
Myh7a-F  TCAAAGTGGGAAATGAGTGGGT  RT-qPCR
Myh7a-R ~ CTCAAATCCAGCGATGTCCAG
Myh9-F  AAACAGGCAAGGAACAAGGC RT-qPCR
Myh9-R ~ GCAGCGGTTGTATCAAGGGT
Myhl10-F  TCATTATGCTGGGAGGGTGG RT-qPCR
Myhl0-R  AAGTTGGGCTGGGTGTTGTG
MyhlI-F GCCCAAGTTCAGCAAGGTCG RT-qPCR
Myhll-R  GATGGGCAGGTTCTTGTAGGG
Myl2-F AGCAGCAGGGTGAGGGTGG RT-qPCR
Myl2-R TCGTCCTTGCTGATGATGCC
Myl3-F  TAAACCACGGGAGAAACTGCG RT-qPCR
Myl3-R TTATCATCGTCACCAAGGAAGG
Myl6-F  GCTCAAGGTCCTGGGCAATC RT-qPCR
Myl6-R CTCGCAGTCCCTCCACAAAA
Mylk-F~ CTGCCTGCTACGAGTTTGACC RT-qPCR
Mylk-R TGCGGTTCAGAGGGGTAAAAG
Mylk4-F ~ GCATTGTGACTCCCAAACCC RT-qPCR
Mylk4-R ~ GGCAGCCAACATCAAACCAG
Rpli3-F  CACAAGAAGGAGAAGGCTCGGGT WZ5|¥)
RplI3-R  TTTGGCTCTCTTGGCACGGAT
Gapdh-F TGCCCAGTATGTGGTTGAGTC RETIE

Gapdh-R GGGAGGGATTTGTCGTATTTC

£50.5°C M1, LKL LK FRplI31E D N 2,
JRJify B AR08 S5 FH Gapdh A W 2
BRI R ST SR TS s R Ex-
celBAF HEAT 43 4T, 4% 5 BRUA 0 263 B A% 2k
T, IR HISPSS 20K A4 75 4 2 PR 2R IA L AT
Givt oM. Horb i e B A SR A g R A B IR &
J7 2257 T, B R v S 56 54 45 A ST A A e
5o BT e B P E AR E R RN, M
FEP<0.05 N AL E R 2 ) 22 5 3

2 %R

2.1 FShhEEEYE R FIFIE

ShhEREFIEE D it Shh I mRNA
¥ 4145 K:2407 bp, S'UTRK: & 4160 bp, 3'UTRK: /&
1005 bp. UL T ATGTE161—163 bpkt, £
1E 30 T TGATE1400—1403 bphb . JF78C HLHE K
&£ 41242 bp, G413 MR LR

ShhZ B 5% F0 25 4 70 18 1o 7E 26 Bx-
pasy-ProtParam#X £ T H 7l Shhikz 1, 45 2R Wos
H A3 FER AL, 771 5 446.01 kD, 55 HL AT
H6.57, FREAMmMISIRYE . P AR 2 Fr B (15
f£35.27, MRETEE M. ShhiE AP &1 471 ER 1T
AR (Asp+Glu), 4400 M Z L (Arg+Lys). 1%
T A TOIAS 2 5 1k 30N, JIE v R ECN82.83, SRk
PE 3 R AL -0.292, 8 R/KE A, BiKHEA .
it 8% Shhik [ 2080 2 K18 1, 5224 R (Leu) ik
Z, 5 H8.7%, WA IR (Cys) b, L H1.5%, il
I TMHMM-2.0% 8 (1 it 5 B 38 k47 43 M7, o
Shh [ 1776 — &b 5 Ik 45 440, 1% 8 (1 0 T &%
HEMA,

K HINCBIfR 57 45 #4545 % (CDD) [#)CD-sear-
cherfE 2k T H Y, Shhi (15 5 24> Th GE 45 A4 35,
BIHh-NFAIHh-C&5 #3 . Hh-N&5f 38 b 9
Hh_signalfibl, BEHLE A7 T-39—18447 2 HE IR A,
146N RILIR R IL . Hh-C45 Hy 3 [P HintBE e fo7
T186—39907 Z IR A, Hnh2 14 FETR IR SE -

HFShhERE JEL 3T REMH UM 2T &
NCBIEHs Pk RG0S PR, AT 24,
BTN LR 20N A I Shh 2 KL IR P 41, SR H
NCBI [-Protein BLASTXJ &5 [ [FIYE LA T EL X}, 25
R oK, B ShhR (154 2 Shhak (1 1A ¢ i 1 [R5
P, L5 KW a6 (Chelmon rostratus) 1K TH ff1
(Larimichthys crocea)Shh’ AL 51, 497.58%;
5 H Al R EE, 8 Shhi (15 K (Felis catus)
Shh g [ AL A, X R61.17%. i FHDNA-
MAN A% A [7]40 F 17) Shhk 1 Hh-N 25 #4358 1) 2
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TR AL, 25 3 BoR, JEAEs. K B R
¥ W iy S5 Ay T B A 2 rp B A v AR AL, 1 B
Shhk [ 41 sl Hh-N &5 #4385 1) 280 25 18 )7 5 AE AN TR
Yp 2z (BB RSE . AT FIMEGA 11K {44 Shhik [
AT RGBT, 45 R BoR (B 1), ffShh 5 128
Shh¥E N — 3, Horh, AT H kR Wb i 35t 4% PR
05 el
22 FEShhEFE RS RIAFFHE

ShhiE AR A B R EMEBFRIEFE @
IERT-qPCRAS I ShhE PRI ZE S I i A TR K B By B 1)
Feak i, WK 201K, Shh{E3EA IR IR K& M Be
ANRIFRBE SRR, RS R & W IR IA KT AR AR,
b5 W iR K B E R, AT R B3
W(P<0.05). ShATEM NG KB T G IR IR KP4 =,
IHAE B8 B AF

ShhiE A EILHL P RIFRIAFFAE WA RT-
qPCRAS I 53 BT ShhFe D AE B AN [F] 4L 2R 1) R0 22
(B 3), g SRR, 76 I F g b W T
WU 200 W B R AT PR 4 2 i
iE(P<0.05).
2.3 I ERRINFIShhiE SEEE T IRAERE L B &AL
R & 8 X IEER RIS

KERRZBHERR N &% BRI M TN N
YE 2 ShhfF 5 43 T IR HE S 5, SE5R R

KA RbiMicropterus salmoides (XP_038585504.1) h

BEDE A AL tiri [l Cottoperca gobio (XP_029314153.1)

B W ttiSander lucioperca XP_031148839.1
SHNE Siniperca chuatsi XP_044033209.1
St A Bt Epinephelus lanceolatus XP_033494250.1

4% At Scatophagus argus XP_046227764.1
K-WpskWs th Chelmon rostratus XP_041817234.1
K3 i Larimichthys crocea XP_010739186.3
B It Danio rerio NP_571138.1 )
LI Xenopus laevis XP_018124514.1 ] RLES
£20)iM Pogona vitticeps XP_020635383.1
JR A3 Protobothrops mucrosquamatus XP_015688035.1

B Anser cygnoides XP_047918421.1 ] 52k
JNERMus musculus NP_033196.1 A
N2kHomo sapiens ADL14518.1
RN Pan troglodytes XP_001147185.2
WifEMacaca mulatta XP_001106515.2 WHFLE
K J.0ryctolagus cuniculus XP_002715068.1
AEINPEFE Phacochoerus africanus XP_047619695.1
K HiFelis catus XP_044908593.1 J

0.050

17 AL FHFIE NG, K HIDMSOR A Ay ) 4k
o SEEO AR T RGeS N, SER A AR T 234K,
X RALIET 180, FF A HSPSS 201347 R 75, T8
WEEZE R (P>0.05). WK 48R, X HRAFEN
S2HUWR I R4 1E 5, S5 2H A7 1R 7 7RGV Jif R
R 3 4 0 5L 25 DR, B0 R 100%, RN T HE 2
THESMAHLRE 7, SRR

IR B BRI Shhid 3% T ifF £ E K A LA &
FAREFM Wi RT-qPCRAMIShh{ 58 %
WiB LK Pechl . Glil. GL2RIGL3 [R5 &, YEH
Shh 5 5153 52 FHAR 0 o B A0 57 JUL 40 it 184 4 0
Al A B R (Pax3 Pax 7R Myomaker) 2 4 L
FT R (MRFS) KK 5, WiMyod Myog. Mrf4All
MyfSEERIMRIE T, il SHR, S BRI A
FREFIE G, FrAS I L PR 2 IA AR IR A3 B3 R
[%(P<0.05).

F BB FIERINKRE B RBERRIE
BN Y ERT IR A HE T L P AR K R R,
T I RT-qPCRAS I 73 A1 LER £ 11 4 A T4
e IR I . AN 6T, X IRAT B, ek
CSESE Y EEE Y R SN AR N
MyI2. Myl3. Myl6. MyUFIMylk4 3R 31k )
35 AR, JUUER B 1 EBE 0 7 A IR 4 S 4 R
Myhl. Myh2. Myh3. Myh7. Myh9. MyhlOA

] fefizk

K1 ShhiEA R DT
Fig. 1 Phylogenetic analysis of the Shh protein
A HEAR v 43 SR A IR BRI 2R ) (1 a4 B

The shortest branch lengths in the evolutionary tree of organisms represent the genetic distance between organisms
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Myh1 15N 205 5 [FRE 3% T BR(P<0.05).
3 g
3.1 HFShhEERILE B EEEFE D

A FERT 5 ShhE [ 45 A4 R[] 0 A4 o Ak 2F
TG B 20T, 45 B W, B Shh Tt 0 52 HE
91242 bp, 4itHh413N 2 HR, 77+ 4 46.01 kD,
SEHL AU 6.57, B 1 99 R P 8% Shhil 1 TR v &
o 82.83, MW EHE A, SRR REE
—0.292, 4 — kb5 LG5 K, HE 8 Ky oK Pk I 4 A
. &R gD 8 S A S T BE 45 R 3,
BIHh-NY5 Hh-C. F0#3 4 ) Hh_signalf¥iH b5
Hint#5E B 73 i) J8 1 %0 3 vy &5 A4 38 R 32 5 iy 445 44

< 500 [
=~ a
e | b ™
« B 400
& 8 c
&= 2 300 c ¢ ¢
ZE d d
25 200
s
“Z 100 f .
o) e
mo?‘?*m........
XD LTS F
5’&@@ ST ST ENT
o e E R E S @
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g'(\ \’@@@ @'QQ ST DTN .@9
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AR
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K2 SRIRIGAN R 5 E B BeShat R ik =2
Fig. 2 Relative expression abundance of Sh# in Siniperca chuatsi
embryos at different developmental stages
AN 7B TR AN TR B W B R4 S 35 44 72 57 (P<0.05); AH
[F) - BER IR TG .35 7 (P =0.05); T Il
Different letters indicate significant differences between deve-
lopmental stages (P<0.05), same letters indicate no significant
differences (P =0.05). The same applies below

. AWFFHRIE, RS HES) P HhET A B
Tk C- A ity 35 o A 5T 1 A3 1 S5 AR DA N 5 C g,
TR HR-NI R IE 2 T 8UR G R B RRIE R A AR,
Hh-Cidt % 3K W AT A A8 46 2022 7245 M5 i vh
Shh-N ] 7 532 5l # 28 70 A1 % 40 g 4346 e LA
Ui I Hh-N&5 A4 38 LA Hh a8 (45 5% P . Hh-C
(1) Thy B U) 2 b 1) AL [ e 2 B8 2RV, S i 45 5
G T AR,

YR BE A AR 1E 23 87 s, 8 Shhaz 1 5 K &b
W FE1 1K 3 £ 11 Shh R 1 ARLLRE B3¢ i, 5 F A Shhik
I AHACLE B A%, LA Fol 6] Shh A FH Hh-N 45 A6 435 1) 2
FEW B AR S . WRShhEE B RS 0 i B
7R, WShhiE 11 5 0 25 ShhiE 138 h — 32, I 588
H 1R W i 358 1 R B8 0, SR Ok Rl il B
ShhAEA AL I R TP AR N PR ST
3.2 HRShhE R RIXEFIED R

BRI, ShhIL R AES NG K & i fe v,
WA . A IE S 2R AR A 23k kS B o B

200

—_
X N
(=R -

©

ShhAR*} ik &
Relative expression of Shh
B
)

b

5
4 ¢c ¢ ¢
Or%rﬁl‘T‘ll’j.ﬁ.

3 EANRIZHEA T ShR AL #IE T B
Fig. 3 Relative expression abundance of Sh# in different tissues
of Siniperca chuatsi

Bl 4 B Ab B 5 A S DL R R
Fig. 4 Developmental phenotype of Siniperca chuatsi embryos after immersion treatment
1O IEALEIDMSOR IR 2. SCB6 AT U IR i
1. control embryos soaked in DMSO; 2. experimental group of embryos soaked in cyclopamine
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PERIP . JE A ME S R R 2 B R v, 45
2R A28 JEE A YA PR S bR 325 400 JUL 5 307 63 L4 i
TR W 2 e AR AR
FHRT-qPCRX M 124N R ify A B ) AShA T R IA
HHAT o0 T, &5 R WIShh e IEIG AR R & By BEAi A
Fik HAEA BFEMZ S, JEREIR IR K & IR e,
KIKEAC A W& &, HEA WK E TG
B B ik AR MK, S AR R R A A
AR . PRk, FATTHENSAATT HEXT 8 G AR 22 1)
RE R
HFFUARIE, ShhBERAEA R B 1) 1) 2 21

Rk AR A [ 41202 3 43 W7 R O,
ShAAE AT ) BT A 1 2 b 3846 R0, i i i 1 vh 2
KB, T AL LS AL h kA A . A
WEFUR B, ShhE g —Fhor i 8 1, 7R3 R4 o
(1] 85 1) B BRI o] B8 g T A #5 TR, Lt o
PRZE TR 58 HP I Shh A2 AR G J5 2 S s e & 05 5
i K, %W I T2 g AR KT R, 3R
HEDMShhT] BETE SRR IK o ph 22 B h A 4 22

15 %4 Control group [ZA4 92454 Experimental group
: *
*

MREIER- . AR L, ShhTEFFHEBI Y14 A
WRAE TR T4 R BRI A KR,
DL AT R ULET 4 S 1 ™. Kolevas ™o
/N BRUVL PR T 40 SR AT P A R 5%, I Shh BB {1k
JULPR T4l M 5 . DR i 4 DU Sha v] REAE SRULAN B A=
SRS aEIEZL (AN
3.3 HEShhEEFHLR L EHXBAIEREFHRE
AT

AT IR FCShRESENL A K B P IIVER, R
JH Shhf 5 1 e S P 5 P00 A B2 e nl 0t £ R Ji 108
ITEI AL T, R AEShhs 538 % b B4R AL
AN Smo (¥ Pk, BELITShh (3 51 65 . Ak
WFSTAS I Shhil % P JL K (Prchl . Glil. GL2FIGLi3)-
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MOLECULAR CHARACTERIZATION AND SPATIO-TEMPORAL EXPRESSION
PATTERN OF THE SHH GENE AND ITS REGULATION IN MUSCLE
GROWTH IN SINIPERCA CHUATSI

MENG Yang-Yang"’, ZHU Xin’, CHENG Jia’, CHEN Lin’, CHU Wu-Ying’, BIN Shi-Yu' and ZHANG Jian-She’

(1. Key Laboratory of Ecology of Rare and Endangered Species and Environmental Protection, School of Life Sciences, Guangxi
Normal University, Guilin 541006, China; 2. Hunan Provincial Key Laboratory of Nutrition and Quality Control of Aquatic
Animals, College of Biological and Chemical Engineering, Changsha University, Changsha 410022, China)

Abstract: Sonic hedgehog (Shh) is one of the important signaling molecules in the Hedgehog gene family that regu-
lates cell proliferation and differentiation during the early embryo development. In this study, the DNA sequence of the
Shh gene was obtained from Siniperca chuatsi genome, and the protein encoded by the gene and the homologous evolu-
tionary features were analysed. The Siniperca chuatsi Shh gene has an open reading frame (ORF) of 1242 bp, encoding
413 amino acids, with molecular weight of 46.01 kD, isoelectric point (pI) of 6.57, lipolysis coefficient of 82.83, hydro-
philic mean coefficient of —0.292, and one transmembrane structure, making it a hydrophilic membrane-bound protein.
The Shh protein has two structural domains, Hh-N and Hh-C. The Siniperca chuatsi Shh protein shows a high degree of
homology with that of the perciforms. The spatio-temporal expression pattern of the Shk gene in Siniperca chuatsi was
analysed by using Real-time fluorescence quantitative PCR. The results showed that the expression of Shk was signifi-
cantly up-regulated at the neurula stage and remained at a high level during the middle and later stages of embryonic
development. Shh was differentially expressed in different tissues of Siniperca chuatsi, with higher expression in brain
and intestine, and lower expression in fast muscle, slow muscle and other tissues. The expression of muscle develop-
ment related genes was analysed in Siniperca chuatsi embryos which treated with Cyclopamine. The results showed
that the expression of Pax3, Pax7, Myomaker, MRFs, MyLC, MyHC and MLCK, were significantly reduced after inhi-
biting the Shh signalling pathway, suggesting that Sh/ is involved in regulating the early differentiation and develop-
ment of Siniperca chuatsi muscle cells. The study will help us to understand the molecular mechanism of Shh sig-
nalling in regulating fish muscle development at the molecular level and provide a reference for fish developmental bio-
logy and healthy breeding.

Key words: ShA; Embryonic development; Skeletal muscle; Expression characteristic; Siniperca chuatsi
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