H155 41
200847 H

Hh G R

Journal of Fishery Sciences of China

Vol.15 No.4
July 2008

K OE8 Myfs BEE cDNA MMEFEAFINZES ST

RER L, ARALTEE LA L FHELC
(1. oK P R 9B BRI A = BF 00T, o K= R RSB A VLA T 1 5 0 PR, 1 R 1M

510380; 2. LR K% Ea k2 5HAREE, L 200090)

HE: Myf5 RENEATRFRIER D 2 —. AR EIEEAE R OB (Micropterus salmoide) JIAEKEE R IIEH, B
FJ RT-PCR 1 RACE $ ARFR1E K 0245 Myfs cDNA FEF1 1093 bp, H o FFAUREME K 723 bp, il 240 MR FERR, &0
EEOLESITA. B ED . &F — 0B IR E — 3 — R4, (T Genomewalker AR IKE H ) F X F71
2 690 bp. T4 DA R M AU B- 4B LA AR R 55 7 2 (MEF2) AZHE R ET 1(SPD) . L BE X
F (USF) . MiE M2 K F (SRF) S5 45607 4. & H B KETR F o (EGRa) 5 HAHR R 4 KRR F 1,2 (EGR-1,2)
SEEEA L AT RER MyfS BeEE AT R IR AN R E R K. 3/1E M3 MR TFTE 2 MRETRAL NET 1
HAEE — N ENFAE R R I B R 123 bp AL, NS 51 T Myf5 BEEK RS AU B ERE. K0
HE A DI RGER XKD BH VA AR E RN e [ PE K=, 2008, 15 @) : 568-576]

R WL Myfs FER: R RO BeS
FESZES: Q959 MCERARIRED: A

A LA T R R (Myogenic regulatory factors.,
MRFs) LKA ke | B B R dris. 1%
FWE B % % A1 506, B3 Myf5. MyoD, myogenin
A MRF4 4 A~ B B3 S A7 AE TR E IR E — 2 — IR g &5
gk M. GBI ENIEE S S E B AR K
AR, 15 UL R R R LR R B R B AL
B SRR E 3 A4 %) E-box &5, TS
R ik P

Myfs iz o0 5 B 53K 5 A, A L 4 iR
B RF ARG A R b 4 TR BRI AR . A
2K Myfs FED B R HLT 1989 4, GEHE 15 5 R
10T1/2C3H J 2T 4 40 9 1L i WL AT 28 B0 Myfs
B R s N R B RS R E IR E I
TRl B R B, UL B Myfs BRI E a5 ¥ T B b
LRI e 1 e B i I A BELAS 9 5 #81 (Danio
rerio) Myf5 BRI, AT IE M SN & & i1
B 5w, GO AR Myfs BRI S FLR
FMBL g " BT, Myfs EEENR D M
SLURES (Morone saxatilis) "' 465 F 8 (Paralichthys

olivaceus) ", 1t % (Lateolabrax japonicus) " HE J&

WeHE B EA . 2007-12-25; 1&1T HH#H: 2008-01-29.

XEHS: 1005-8737- (2008) 04-0568-09

MR RIEERN LT, EMLE (Oncorhynchus
mykiss) R G AR R E S, Myfs B FRIEKF
5L EI B B A K M B A e Y AT
WL, REHAaLVNNERRFEE R —
A DL T L P A KR T IR R e T A )
RN RN R ILAE KRB LG
FlFHe SR FRER . BAr, O 8 (Cyprinus
carpio) \ W i, KP4 ¥EfEE (Salmo salar) F175 ] fif
(Tetraodon nigroviridis) 1] Myf5 cDNA 74 &3 5
SR BURST L5 8 T B A4 B8 2R /7 il (Takifugu
rubripes) H1 Myf5 FER T 545 50 % .

KNH R, K& G H (Perciformes) . 7 1.
H (Porcoidei) . X F 1 #} (Cehtrachidae) . £ & J&
(Micropterus) ., J& =+ 1t3% % 74 74 LLimRi sk, B 20
40 80 FEAHI A E 5 O Rh H E H ZL A ik K 5=
FAMR RS 2 — ABFFUE RN O B N sE i
MK, B e E T H Myf5 cDNA, 15 L&t F15 3
HERAFH, HFEHAEDEBZEHEN BT
R EAE T AT T 2 A, Dt — ST
LA AE K R B I AE R BLEE S E LA

HELIWH: EXRBHZETE (2005DKA21103) 5 [E R EHE I &4 & TEMHE (2005DKA21103).
EE R : FWEEH (1980-), Lo, LI A, FE M F AP R HE AR .

EIEE: BRA . Tel: 020-81616129; E-mail: jjbai@]63.net
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4 2F A K EAT Myf5 EF cDNA TR ZE R R 5 % 5047 569

1 #MREEE

1.1 8

SEIG IR O R AR R4 400 g, IXATT
AR KM R P17 SV Total RNA Isolation kit 14
H Promega /A 7] ; RNA PCR Kit (AMV) Ver.3.0 i
7l % F1 pMDI19-T vectors system Ji H TaKaRa 2%
A ; Blood & Cell Culture DNA Kit £ GenomeWalker
Universal Kit ¥J 1§ B Clontech 2 &); X B #F #
DHS50 FH AR 9245 % fR A7
1.2 FHi&
1.2.1 ALPYE RNA RYRER  HUK DR EGTE LA
30 mg, 3% M Promega 2 & SV Total RNA Isolation
System R & 1) 7 EREAT .
1.2.2 E[FHZE DNA B91REL UK MR 7 R i ik
i, FZARFIEE 126 5 HUALTITR S, #2 #] Clontech 24
7] Blood&Cell Culture DNA Kit 71 & 1) /5 75317
123 MyfS5cDNAF SRy BMEE S K
GenBank 1 T\ % 3% ) 4k SUR B (Morone saxatilis s
AF463525). 1t #7 (Lateolabrax japonicas,
DQ407725) Gt (Danio rerio, AF270789) K Il
VEEE (Salmo salar, DQ452070) ¥ &F (Paralichthys
olivaceus, DQ872515) M4 (Oncorhynchus mykiss,
AY751283) . 4@ #& Z 5 il (Takifugu rubripes,
AY445319) 2510 1) Myf5 ZE A ) cDNA /%1, 75 [H]
PEORSFIX N5 14, IS 19 pl A TR e %51
Ab:5 ' -ATGGAY (T/C) GTCTTCTCV (G/A/C)M(A/
C)CATCCC-3, p2: 5" -CGCCATCCAGTACATCGA
GAG-3', T#is| ¥ p3 it T & 1% 7 4b: 57 -
TCACAGK (G/T) ACGTGGTAGACGGG-3 '= &
B 3 it 2 % B TaKaRa RNA PCR Kit(AMV)
Ver.3.0 i 7l & b By B 4E 20 Bk AT, RN 45 ) 5
K Fopl A1 L ik 3k 7 & % #9 M13 Primer M4:
5" -GTTTTCCCAGTCACGAC-3' # 1T PCR 4 1,
94 °C,3min,1 4~ {f ¥; 94 ‘C,30s;54 C,30s,
72 °C, 1 min, 3£ 28 ME#; 72 'C 7 min. XY &5
5, H pl Fp3 519t AT S0P 1 15 B0 T R 1 AE
(ORF) 34, H p2 F1 ) 4% 5% 33 7 2 19 oligo dT
Adaptor primer A 54147 3' RACE ¥4, PCR
N FR TR b 4348 = ) 2 AR 0 s 3 i W 4t e P i
afifh, 55 pMDI19-T F AR E 2, %1 2 & K g T
B DH5«, 3% 441 F BB SR Ak B BUTURL, BT 45 7€ 1
AN BRI, BRELBE PR AL 73 b2 ik 23 =)

J¥. {fH Vector NTI 7.0 #A4H% ik w4 5 513047
PH£15%] ORF 5 3" JERNIEX 741 .

1.24 MySHEFRFINTEIERE LDER
ZH DNA R #4, pl. p3 4 51 ¥ HE47 PCR ¥ 14,
94 °C 4 min, BANMIEHEFE 94 'C 455,56 'C 455,
72 °C 1 min 30 s, 3£ 30 MME¥,72 °C 10 min. ¥~
b I E NG A = A 5l |2 S U = RN Il
H H Vector NTI 7.0 HH AT/ ET SN E T
JFAPHE .

125 Myfs EFEAS AEREBEINTIGINE
B MyfS LR — B AR 2 & TSI
¥ GSP1: 5 ' -CAGCCCGTCTGCGGTCCACAAAG
TTG-3', GSP2: 5’ -TGCTCGTCCTCCTCAGAACCA
TCAAG-3'. #%Z8 GenomeWalker Universal Kit &5
B ERAE B, A8 ] EcoRV B 1) 2 K] 40 DNA )&,
iR g kB g e . AR e R
514 AP1: 5’ -GTAATACGACTCACTATAGGGC-3’
A H #% 51 %) GSP1 1T PCR ¥ 34, 447 2 M 1
£ 94 °C 255,72 °C 3 min, 17 32 A1 #F,94 C
255,67 °C 3min, & J5 — 4~ 1 ¥ 67 ‘C 7 min.
HY 1% PCR /= #) & %% 50 fi% J5 0 5 4, LL AP2:
5 -ACTATAGGGCACGCGTGGT-3'#1 GSP2 4514
AT E AP, RNARFR Lo 8=, 5
i VRSN s S il

126 E£MEREFELSH JFHFEEES>TRA
NCBI 4 2 BLAST 2%, &R IT 545/ 54
KF Vector NTI 7.0 1 Signal 3.0 server #44. 1#
MatInspector Release professional 7.4.5 ¥ A%} /5 51
T B AE F T AE AT 00, BT S 40 B I AE
FABRUME, #0075 0 BEAR AL 5 T3 ) M AH DL
EEAEIIRT 0.8.

2 ERESH

2.1 KOZ&MySERE cDNAFIXT B REERF 5

KO 28 RNA SRBIE RWE 1@ Firw,
28S.18S Hll 5.8S rRNA 457 52 . Myf5 ORF ] PCR
3 RACE 38 25 545 7, 5 1A i B/ MBETE

v AR S 1 A T B A Myfs cDNA J7 41 K AE
B R TR )F 5 W 2, Myfs ¢cDNA K 1093 bp, H
1 ORF £ 723 bp, H4ifid 240 N & 18 3' 3£ #Y
BEX K 370 bp, /74E Poly (A) IR T ATTAAA.
Z R R e 15 1 R T A B A — Y B B AR
JE - ¥ — 48 JE (basic helix-loop-helex, bHLH)
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B K R

5%

gE R, A T 5 56~124 R FEM AL, Ho, &
56~80 FAMAL A & T REEIR S WA IR ik X,
b T 54 U DNA 455, S84 mni%EA
TAESITFS), BzEa, 5 ARV AR5
RIS IR EARTT

15 T HESH) Myf5 bHLH S5 F 48 1 e 31 347
Losf, AT LAE 2R E | A2 Ky itk R S
RMEEER ( RXEMRNB AR ) F A7, XFhw
FEMMERIEM AR 5 5 bHLH £ Hih 55
F1 3G RCh AT e s RIS R A [F] 40 o A7 42 3 4]
TE—HMEKERER (RNAR. » =2 R
T2 &8 ), e AT AT /e 78 B8 HE 3R TH 18 L 57 /K 7B F A
EMRTEA M, 5 O L BB R AR A

bp

M 1

a b
RNA #i $2 £ Il 45 3 (a) & Myf5 ORF ] PCR fi1 3’
RACE ## 453 (b)
M: ER 5 F EFriE: a: 1, RNA 3845 % b: 1, ORF f) PCR ¥ 1%
#5:2,3 RACE § 4R

B

e (3, Fig.1 Extraction result of RNA (a) and PCR amplified results
of Myf5 ORF and 3’ RACE (b)
M: marker; a: 1 extraction result of RNA; b: 1, PCR product of Myf35
ORF; 2, PCR product of 3’ RACE
1 ATG GAC GTC TTC TCA CCA TCC CAG GTC TAC TAC GAC AGA GCG TGT GCT TCG TCT CCA GAT
1 M D Vv F S P S Q Vv Yy Y D R A C A S S P D

61 AGC CTG GAG TTT GGA CCC GGT GTG GAG CTT GAT GGT TCT GAG GAG GAC GAG CAT GTC AGG

21 M L E F G P G V E L D G S E E D E H V R

121 GTT CCC GGG GCA CCT CAC CAG CCG GGA CAC TGT CTC CAG TGG GCC TGC AAG GCC TGC AAG

11 v p ¢ A P H Q P G H C L Q W A C K A C K

181  CGC AAG TCC AAC TTT GTG GAC CGC AGA CGG GCT GCC ACC ATG CGT GAG CGC CGG CGG CTG

61 R K S N F V D R R R A A T M R E R R R L
241 AAG AAG GTC AAC CAC GCG TTC GAG GCT TTG AGA CGT TGC ACC TCG GCC AAC CCC AGC CAA

81 K K V N H A F E A L R R C T S A N P S _Q

301 CGT CTG CCA AAG GTG GAG ATC CTG CGC AAC GCC ATC CAT TAC ATT GAG AGT CTG CAG GAC

101 R _L P K VvV E T L R N A T H Y T E S L Q D

361  CTG CTA CGA GAG CAG GTG GAA AAC TAC TAC TGC CTA CCT GGA GAG AGC AGC TCT GAG CCT

121 L L R E @ V E N Y Y C L P G E S S S E P
421  GGT AGC CCA CTG TCC AGC TGC TCT GAC GGC ATG GCT GAC AGC AAC AGT CCA GTG TGG CAA

141 G S P L § S C S D G M A D S N S PV W Q
481  CAT CTG AAT GCA AAC TAC AGC AAC AGA TAT TCA TAT GCG AAA AAT GAG AGT GTG GGC GAT

161 H L N AN Y S N R Yy s Y A K N E S Vv G D

541  AAG ACA GCT GGA GCC TCT AGT CTG GAG TGT CTC TCC AGC ATC GTT GAT CGC TTG TCC TCG

181 K T A G A S S L E c L S S I v D R L S S

601  GTG GAG TCC AGC TGC GGA CCG GTG GCT CTG AGA GAC ATG GCC ACC TTC TCC CCT GGG AGC

201 v E S s C G P V A L R D M A T F S P G S

661  TCC GAC TCG CAG CCC TGC ACG CCG GAG AGC CCC GGA TGC AGG CCC GTC TAC CAC GTC CTG TGA
2S1 S D S Q p C T P E S P G C R P Vv Y H vV L %

AGGAAACTTGGCTTTAACGTGGCTATATTGCCACAGTCAGGCGCCCAGCTTTCACCAAACACCAGCTGCATTTGCAACAAGAAGAGATAAGA
ACTAGTTTTGTGCAATTTTAAAAGAGTCTGAATTTGAGGACCTGTGGCAAGTAGCTTTTTTGTACATGAGATTGTAAATATGTGATGTAATT
GCCCATTTATTCTATACATGCTATTATACTCAATGAGACATATTTAATTATGAGAGTACATGTAATGTTGCATAATTCCAACATGAAATGGT
ATTTAAGCAGTTTTCATTCTTACTTTCCATGTTGAATTTCATGAACATTAAATCTTTTCACTGTTTTGTGTAAAAAAAGAAAGAAAAAAAAA
2 KEERY Myf5 cDNA JTFI AN I E IR 75

3'FEBIIER K Poly (A) NS5 ATTAAA FIFI#4r H, BVEIR IE — 71 — 1B B S5 A BT TR Ar
Fig.2 Myf5 cDNA sequence and deduced amino acids of largemouth bass

Polyadenylation signal (ATTAAA) is shown in a gray box, and the bHLH domain is underlined.
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M.salmpodes
M.saxatilis
L.japonicus
Polivaceus
D.rerio
C.carpio
S.salar
O.mykiss
Trubripes
Tnigroviridis
H.sapiens
M.musculus
B.taurus
G.gallus

Xlaevis

CKACKRKSNFVDRRRAATMRERRR L)
CKACKRKSNFVDRRRAATMRERRRI
CKACKRKSNFVDRRRAATMRERRRI
CKACKRKSSFVDRRRAATMRERRRI
CKACKRKASTVDRRRAATMRERRRI
CKACKRKASTVDRRRAATMRERRRL)
CKACKRKSSTVDRRRAATMRERRRI
CKACKRKSSTVDRRRAATMRERRRL)
CKACKRKSNFVDRRRAATMRERRRI
CKACKRKSNFVDRRRAATMRERRRI
CKACKRKSTTMDRRKAATMRERRRI
CKACKRKSTTMDRRKAATMRERRRI
CKACKRKSTTMDRRKAATMRERRRI
CKACKRKSTTMDRRKAATMRERRRI
CKACKRKSSTTDRRKAATMRERRRI

Basic

K3

KKVNHAFEALRR
KKVNHAFEALRR
KKVNIIAFEALRR
KKVNIIAFEALRR
KKVNHAFEALRR
KKVNHAFEALRR
RKVNHGEEALRR
KKVNHGFEALRR
KKVNHAEDALRR
KKVNIIAFDALRR
KKVNQAFETLKR
KKVNQAFETLKR
KKVNQAFDTLKR
KKVNQAFETLKR
KKVNQAKRETLKR

CTSANPSQRLPK
CTSANPSQRLPK
CTSANPSQRLPK
CTSANPSQRLPK
CTSANPSQRLPK
CTSANPSQRLPK
CTSANHSQRLPK
CTSANPSQRLPK
CTSANSSQRLPK|
CTSANSSQRLPK
CTTTNPNQRLPK
CTTTNPNQRLPK
CTTTNPNQRLPK
CTTANPNQRLPK
CTTTNPNQRLPK

VEILRNAIHYIESLQDLLRE
VEILRNAIQYIESLQDLLHE
VEILRNAIQYIESLQDLLRE
VEILRNAINYIESLQELLRE
VEILRNAIQYIESLQELLRE
VEILRNAIQYIESLQELLRE
VETLRNATQYTESLQELLHE
VEILRNAIQYIESLQELLHE
VETLRNATQYTESLQELLRE
VEILRNAIQYIESLQELLRE
VEILRNAIRYIESLQELLRE
VETLRNATRYTESLQELLRE
VEILRNAIRYIESLQELLRE
VEILRNAIRYIESLQELLRE
VEILRNATQYIESLQDLLRE

helix1

loop

helix2

A HEBNP T Myf5 SN e — 5 — MR BRAS M E IR A L

M EE TR KO RE (Micropterus salmoide) 5 % SURET (Morone saxatilis, AF463525) \FE85 (Lateolabrax japonicus, DQ407725)

W IF 8% (Paralichthys olivaceus, DQ872515) « B Iy £ (Danio rerio, AF270789) . # (Cyprinus carpio, AB012883) . X 78 ¥ & (Salmo salar,

DQ452070) « ¥T #& (Oncorhynchus mykiss, AY751283) « 41 %8 7R 75 i (Takifugu rubripes, AY445319) ., 2 & B ] &l (Tetraodon nigroviridis;

DQ453127) - A (Homo sapiens, X14894) & (Mus musculus, NM_008656) -2F (Bos taurus, M95684) \3& (Gallus gallus, X73250) FRIEJTuE
(Xenopus laevis, X56738) T I 82 e — F — 1R e 45 M ) BRI 77U HLEL, S —BUF P TR (A KRR, B — BUF P IR B KB AR o
Fig.3 Comparison of vertebrate Myf5 bHLH domain

Note: The putative amino acid sequence of largemouth Myf5 bHLH domain is compared to the amino acid sequences of stripped bass (Morone

saxatilis, AF463525); sea perch (Lateolabrax japonicus, DQ407725) ; flounder (Paralichthys olivaceus, DQ872515) ; zebrafish (Danio rerio,

AF270789) ; carp (Cyprinus carpio, AB012883); Atlantic salmon (Salmo salar, DQ452070) ; rainbow trout (Oncorhynchus mykiss, AY751283);

Fugu rubripes (Takifugu rubripes, AY445319); pufferfish (Tetraodon nigroviridis; DQ453127) ; human (Homo sapiens, X14894) ; mouse (Mus

musculus, NM_008656) : cow (Bos taurus, M95684) ; chicken (Gallus gallus, X73250) and African clawed frog (Xenopus laevis, X56738). Dark

and light gray boxes represent identical and similar amino acid sequences respectively.

22 KOEBMySERAERFIEBHFREEE
T

L0 M 65 55 DR 43 O A5, DL pl A p3 A s 14,
YN A TEFIEEIZ) 2 000 bp HIEE 47, 45 3
WME 4-a Fizr. L EcoR V B 3 R 4 Ay 5
¥z, AP1 1 GSP1 45|49, #4T Genomewalker 55—
% PCR ¥4, WLy &7, wE 4-b 1 Fion.
DL A AR, AP2 F1 GSP2 A 5|4, #E1T5 —
HA PCR ¥ 38, I 1 445 2 700 bp f4E R 4547,
WK 4-b2 iR

207 5 BB AT 40K O 265 Myfs B R L AR A
3N EFH2ANET. BT 12300 K
453 bp, 73 bp 1 197 bp. N & F 1.2 4514 920 bp
328 bp, N T H5INETIAF R E GT-AG HI
M. 38 e K 1 B A S0l 4 OF B R BF 5 £ 1
HERA)FF) L, RILA & F 1 T AFTE 123 bp [F]
P 86% 1 AR SFIF %) (85), LIN% ©

300
200

(a) (b)

4 WETFIFFITHER (@ T genomwalker 4718 574
EXFHIER (b)

M: BB S T BbriE; a: 1, WETRAW 4R, b: 1, Genomewalker

F—5 PCR P #8452, 2, Genomewalker £ PCR § #8452

Fig4 PCR amplified result of introns (a) and Genomewalker

amplified results of Myf5 promoter sequence (b)
M: marker; a: 1, amplified PCR product of introns; b: 1, Genomewalker
first PCR product of Myf5 promoter; 2, Genomewalker nested PCR

product of Myf5 promoter
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572 O KR

5%

ZoURSEPE 5 P % BUT ) RE W R K ] Myfs
e is " BRI % BT 5 & A WL E
4 & ¥ 1(COMP1, Cooperates with myogenic
proteins 1) 5 &AL i BEMBFIRE AL G 4N

1% (Carboxy-terminal zinc finger domain) . #% % {9
o~ (Transcriptional enhancer factors 1, 3, 4, 5).
CCAAT HEZE, BT AT HE 7 X Myf5 DR A I 2 i
MLV SRR R o MR .

M.salmpodes  (1003) CTGCATTCCATCCTGACTGCATGTTCTGCACCGCTGCCAGGATTTTCTGCAGATTTACTTGGAGAAA-G
M.saxatilis (1046) CTGCATTCCATCCTGACTGCATGTTCTGCACCGCTGCCAGGATTTTCTGCAGATTTACTTGGAGAAA-G

Polivaceus

(908) CTGCATTCCATCCTGCCTGCATGTTCTGCGCCGCTGCCAGGATTTTCTGCAGATTTACTGGGAGAAA-G

D.rerio (2133) CTGCATTCCTGACTGACTGCATGAGCTGCGCTGCTGCCAGGATTTTCTGCAGATTTACTCCGAAAAAAG

M.salmpodes
M.saxatilis
Polivaceus

D.rerio

TCATCTTGCACAAACTGGTGTTGCTTCCACTGATACAATCGATTCGCCACGC (1225)
TCATCTTGCACAAACTGGTGTTGCTTCCACTGATACAATCAATTCGCCACGC (1168)
TCATCTTGCACAAACTGGTGTTGCTTCCACTGATACAATCGATTCGCCATGC (1030)
TCATCTTGCACAAACTGGTGTGGCTTCCACTGACTCAATCAATTCGCCTTGC (2225)

5 AR MyS EENET | P EERTRFEIILER
VE: HEH R RR YR IS (Micropterus salmoide) 4 £ZURES (Morone saxatilis, AF463525) ¥ &F (Paralichthys olivaceus, DQ872515) B
S48 (Danio rerio, AF270789) . 522 —BUFF R ERHETR, M —BFFHRERE R .

Fig.5 Sequence comparison of highly conserved region of intron-1 in four fish

Note: The nucleotide sequence in intron 1 of largemouth bass (Micropterus salmoide)is compared to stripped bass (Morone saxatilis, AF463525),

flounder (Paralichthys olivaceus, DQ872515) and zebrafish (Danio rerio, AF270789). Dark and light gray boxes represent identical and similar

nucleotide sequences respectively.

e AT B R R T Myfs LK R BT X
HIH 2 690 bp, 17 75 5 fili 4% 5% 1 4% 70 £F TATA #E.
GC HE. CCAAT HE (#% # 5[5 7 NFY RE X i )7
FVHEAT P ) FNR AR % K1 1(Ote-1) 45 &
PR R R 5 WL PR AR Sk 8 3 R 4 A4 o2 T i
A E-box 18 >, UL 41 Mty 57 3G 9 K -7 2 (Myocyte
specific enhancer factor2, MEF2) #5&47 05 3 4~ 1
Wil E A 7 (Upstream stimulating factor, USF) #4
B R 2 AN IMIE M 27 (Serum response factor,
SRF) 456 60 11 2 & 3G s K F spl 45 & A A 8
AN WLIARE 53 11 42 J8 B 2 ) MTBF (Muscle-specific
Mt binding site factor) &5& 7 3 4. 5RHIAET
MASNAE S AR EETHE R A KN E R
F o (Early growth response gene o, EGR#/TIEG) %
7 5 B HATR B R AR AR 2 TR 1 (Early growth
response gene 1, Egr-1/Krox-24) &5 & 47 5. 5 H
S A W% [KF 2 (Barly growth response gene 2,
Egr-2/ Krox-20) &5& 7 & A KAK A F 1 (Growth
factor independence 1) &5& {7 1 T 41 B+ TCF/
LEF-1 &5 & {7 53, e AT AT 68 2 P45 Myf5 5 R 72 44
TR AR A EE N T . BT LE 6.

3 it

30 KOEGFMSEERSERFISHMEEHS
Y [E B b 8

KRG Myfs A EBRITH 5 14 FogHE
S A B R JRYE A F 56%~93% 2 (8], H 7 bHLH
G5 RIS I A g S R R 1 ATk E 90% DL |,
AH B I B HE Bh )t AT 82% LL B RIVEIE (R
Do JPA & RSP S A AR Th R
AR, HLH W EBREN S M EA S EEA
( %1 E12. E47. HEB #1 ITF % ) 454 B — B 14,
T i DX 1 5 UL A A e 2 R L ER R
1 O R UL S DR S5 1 T R T 4 T 47 v
E-box (CANNTG) 454 M 8 3 ik Se 5 R (1 R 1K,
AR B VLA B B 2 Ak B AR %R A
P10, 25 vty AR R B g K8 40 T 47 [RURE RE B8 16 o N A
{10 98 SR YT 35 i DX [ T UL PR R S v 2 R
(s UL ARSNGB AR IR T A 1~54
AR FE i 132~240 AbHR i 8 5 HoAb A HE
AT IR, RIVARSEMEIEF bBHLH X (R 1),
PEom , X BT A AT REAE 5 5 0E ol R o 4 B
EH .
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4 2F A K EAT Myf5 EF cDNA TR ZE R R 5 % 5047 573

—2690 ATCCCTAAGCAGTAATGTGATTTTAATGGACTCCTGCTCACTCACTCAATCTGATAGCAGTGTTACTTCACTACATTCTGCAGCTCCATGGGTATCTGCT
Growth factor independence 1(-) MTBF
—2590 AATTTAATGTCTGTTTGGCAATGACT .CATTTE}ACCAAAATTGTAGACCTAGTATCAGCAATAACAATCTGTAGAAAAATAAAGGCT]EGTTCAATGTGG
E-Box 18 MEF2
CCTTCTAAATTCTATATATTTAGTTGACATACTGTATACCTGCATTTTGTACTAATGGAAGACTTGTATTTGCTGTAAAAACAGTCTACC

—-2490 GTACTTATT

—2390 [CAGCTUTGTTTTGAACCTTACTGTCTGCTCCATCAGACTGCATGCGTGCACTCCTCACAAAGAAACAGCACCCGACTTTCTCTAGTCTGACT TTACAGGA
E-Box 17
=2290 TTTCGGTGTTACTGATGACACCATATAATTCTCATTTGGCCTGTGAAAGCAGTGTTTTAAAAGTCAAAGCTGATGTAAGGAGAGCTGGTATAAGCCTGGAG
E-Box16 TCF/LEF-1

-2190 GCTGAATGTTCTG ATTTATCCAGACTCTCCTTGAATATCCTGTTAGGAAAAGAATTCACTGCATCATGGGCTGGCAGTGAGTGCACCTCTTTCTGTTCAC
=2090 TGCCAANCAAATAGTGTTGCCACTCAAMATGTTTTTTGTTTTTTGTTTCATTAATTCTTGTGTGGAATGTAACATGGACTTGGACTTTGTTGGG /G TGTGG
LE-Box 15 EGR a /TI1EG
-1990 GGGTGGATCTTTGGTTTTATTCAACTTTTTAGTTATATATATATATATTTATGTTAATGTTGTTGCAGAGAGAGTATAATTAAATATGGCCTTTAATTTC
Fgr—-2/Krox-20
—1890 GCCTAAAGAAGCTTTATAAAGGTATCTATATTGCAGGAAAGTAAGTGATATATTGCCTGTCTGTCGGGGGGGCTTGTGTTGCACCAAACAAGAAGCATAT
SRF (=) MTBF
—1790 TAAGTCAAAGCATGAGGCAGTTTAGAAGAAATAAGGTTTTCAGACGTGAGGAAGATGGACATAAGACATCACCTCCTGCCCTTCACTTAACTCTGTCTCT
-1690 GACCCTTGAGAACAACAACAACAAAAAAACAACTCTGAGAGTTCCCAAGAGACCAGCCGAGCGCACGGATCACATCAC! G?GC(‘TGTGCGC/\/\L‘GA(‘TG(TG
MEL2 Lgr=1/Krox—24 LSI?
—1590 CCAATATAAGCTCCGCGTATTCCCAGTA ACAmCTTCGCCAATCTA ACTCCAGCTTCAATTAGCTCTCGATTGTTACCAGGTTTTCTCATAGTCG
— M
-1490 ACGTTGTTCTCAGCCTGAACAGCCTTTGATCTTCTCAGCAGCCACAAGCGCAGGCGAGCCGATGTCTTCT ICAGCTGTGCCTAATCCAAACTCCGACGGC
E-Box 13
—1390 AATTCAGAGGCAGCAGTTACTGGTGTTTTCTTAGGTGCGCACAGTTCCCAGAGANGGGGGCACGCCAAACGTTTTGACACATTGTGAGAAATATCCGCAT
—-1290 TGTATCCTTGTGAGCTGTCAACAACATTATTACCTAAACATGTCAGGTCGAACTGCAAAAGCCCCTTTCACTATGATAATATCTGTCCCCTGAAAGAGAG
=1190 CAATTCTGCAAATAGAAAGACAACCTGACTCCAGTGCAGACGATGTTATGATCTTTATTTTCTAGAAAATTTAGGCAAATCTCTCTATTAACATGAAGAT
1090 ATTTGCATTTGATAAAAGTCTAACTGTCTAAACCGCCTTAGTTTGATTTACTCTGTAAAGTAACATAACATAAGTAGCATAAGTAACAAGCAATATTTCT
MTBF E-Box 12
—990 GCACTATAAACAACTTTGCATTCCTCATTAAAGCCCCTTAAACCCCC! /\GTTCAATGAAACCTACTGCACCATAATGA (CATTTGTTGTGTGC
—Box

MEF2 TCF/LEF 1 (=) SP1 SP1 1 E Box 10
890 TGAATTGAAGTTCTTCACTIGCGTCAATAACTTTTAATGGTTAAAATTTGCTCCTTGGAGGCAAATGGTGCAAGGAATTGGGCAGTGGTGTCAATTATG
h—B ox 9 E-Box 8

=790 TAATTACTGTTTTAATGAGCTTTGGCAAACAGGGATGGTCTCATTCACAGCACCTTCAGTGATGAGCTCAGGGTGTTTAGAGGGGGCTTACCACTGTAAT

SRF S
=690 GTGAATTCACAGGGCTTGAAATGTTACACCTTCCCTT ACCT GGCTGCATCT! CAACGCTGTTGTCTCCACCGTAAAAATTGGCCTGCATACTCCTAQ
E47/E12 Dimer
-590 [AGTGGTCACCCTCTTTTTCTGCACAGTTTGACTAACAANACGCACTCTCTTTAATATTTATGTCTTCATAGT TAAGTGTCACTTTCATTGTCAGCTAT
L=Box 5
~190 GACATGATGCCTCCAGCCCOET TACAGATATATCAGGCACAATGAAGGACT TATAAACAGGI[CATGTAG GG |m%c|m| TCACCCACACTC
F-Box 1 X 3
-390 CTGAAACATTC CAAGT TTCTATTCATCATCCCCTT(‘CACGACAAACFCTCTTGGAAGGAG/\CATTGGTGATGA(‘TACGAAAACACC/\(‘TAACT(m
E-Box 2 SP1 SPL E-Box_1
=290 [TETGEGAMCTCTCCAGGCTACTGGGGGGTGAGAGACAGTGCGTTGCGATCCGGCA GGGAGGGTGCTGAGCTANCCCCAGCCTGCCTTC TbbLT(J(J(-
NE=Y
-190 [Al666dCATGGTAATT Acmcmhc [CGGCCAIGGGCTCTGGCCTGGGOCCATATAdGGGGGGCCCIGGGCAACAGACCCCTCATATCACTCAGA
Oct-1 \'-Y  GC-Box TA TA Box SP1

=90 F(TCTCCTCTCTCTCACCCCACTCCTCTACCCTCCTTTCTACCATTGCCCCCATCTTTCCATCCATTCAFACTCCTTTCTTCAACAACCT
+1 Exons 1—
atggacgtcttcetecaccateccaggtetactacgacagagegtgtgettegtetecagatageetggagtttggaceeggtgtggagettgatggttetg
aggaggacgagcalglcagggliceeggggeacclcaccageegggacaclglelecaglgggeelgeaaggeclgecaagegecaaglecaaclllglgga
ccgeagacgggelgecaccalgeglgagegeeggegge lgaagaagglcaaccacgeglicgaggelllgagacgligeaceleggecaacceecagecaa
cgtetgecaaaggtggagatectgegeaacgecatccattacattgagagtetgeaggacctgetacgagageaggtggaaaactactactgectacetg

Intron 1—
gagagagcagctctgageetggtageccactgtecagetgetetgacggcatgGTAAGACCTCGGATCCATGTTCAGCCTCTTCATGCAAACATCTGGTT
GCTCTAAAACTAATACAATGTCAGGCAGAGAAGTAACGACAACTGCATGCAAGACAGGACTTCATCTTGTAGAAACATCACCTGAAAAGGCCTTTGTTGT
TGCCATATCTCATTACCATGTAGAGTATTTCATTTCAAAATTGAGCTTGGATTTCCAGTTTAGAAACCTATTAATCAAATAAGCTCATCTTGCCCCAAGA
CCTCAATTACCATGCTTCTCCATGCATGTCATACTCTTCCATTATTCTTTAATACAAATATCTATTCTGTAGTCTGACATGTATATCTGTCCTCTTTGTG
TGAAGCTTGTTATTACATTATAAGTCACGATGAATTCATTGTTCTGAACAACAGTCTGANTGTGACAGGGTATCAGCTAATACAAAAGTACTTATAATGC
TGGGTGGAATAATGGCTTTCCCACCACTGGACACTTTATAGCCTTAATAAACCAAACTAAATCCACCTTACTGAAGTCTGGCAGGAAAAACTGGGGGCTT
TTCTGCATTCCATCCTGACTGCATGTTCTGCACCGCTGCCAGGATTTTCTGCAGATTTACTTGGAGAAAGTGTCATCTTGCACAAACTGGTGTTGCTTCC
ACTGATACAATCGATTCGCCACGCTCAGAGCTGGGCAGGGGAAGGGAGCGTACACTGCCACTTTGGCTTTAAGGTGGATGTGAAATAAAGAAGCCCATAA
CTTTTGGAATTCACGATTTATTAGCCTGTCCAGAATATCATGAAGGGCACTGGTTGTTTTTGCACTCTTCCTGCTTCTTTCTATCCCCTACAAATTTAAC
Exons2—
ATAACACATCATTTCTGTTTGCTGCTTTTGTGCAAGAATTCAAGGGTAAATTTGATTTTTCATTTCTTTGCAGgC Lgacagcaacagticcaglglggeaa
Intron 2—
catctgaatgcaaactacagcaacagatattcatatgegaagaatgGTAAGACCTTTCGACAGGAACAGCAACCTGATAGGAATATGACATAACTTTGTG
CCAACATAGTGCTCTAAAAACCTAATAACTGAATAGTAGATTATATTAAAAGTATTGTAATGTGTGTATTTTATTTTTGCCCCAGGGAGTCATATAGTAC
CAGGATTTAAGTATATCATTAAATAAATAAAACCCCATACAAAACTGATAAAAGATTTATGTTTTAAAAAAGTCATTTTTATTAAAGATGGATGTCACAT
Exons 3—
ATGAATTGTGTTAAGTGCAGTTATCCCTGTATTAAAATCCTGACTGATCTGGACTCTGTCTTCGTCTTATCAGagagLglgggegatlaagacage Lgga
geelelagletlggaglglelelecageatlegligategellgleelegglggaglceccagelgeggacegglggelelgagagacatlggecacellelecee
ctgggagetcecegactegeageeetgeacgecggagagecccggatgeaggeeegtetaccacgtectgtga

Bl 6 KBS Myfs ZEHEFF
TATA HE. GC HE. CCAAT HEFA Oct-1 45 A7 p3 B 7 HEVS HY, E-box MEF2. USF. SRF. MTBF. spl 45447 st bk R on 3t A P RIZkbn i,
EGRa, Egr-1., Egr-2, TCF\ ARKHE T 1 & &7 s LHE AR R AETHAER T HRR, A TRREHCEHER . BGHET
frE RN “+17.
Fig.6 Regulatory factor binding sites of largemouth bass promoter and the sequence of exons and introns
TATA-box, GC-box, CCAAT-box and Oct-1 binding sites are shown in box. E-box, MEF2, USF, SRF, MTBF and sp1 bingding sites are underlined.

EGRa, Egr-1, Egr-2, TCF, Growth factor independence 1 bingding sites in bold and italic characters. The exons are shown in low-case character and

the introns are displayed in capitalization. The start codon is designed as “+1” .
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Tab.1 Homology analysis of largemouth bass Myf5 amino acid sequence to those of other vertebrates
it bHLH 8 /o5 e /% B % BRI st /4
Species bHLH domain Am?no Carbf)xyl Comple'Fe amine Length of peptide
terminus terminus acids

S 20%5 Morone saxatilis 97 93 89 92 239

W85 Lateolabrax japonicus 99 93 89 93 240

W T EF Paralichthys olivaceus 97 93 88 92 239

8 Cyprinus carpio 93 88 59 76 237

PE 4 Danio rerio 93 83 60 75 240
L8 A 7 6 Takifugu rubripes 94 90 86 89 237
HEERFE S Tetraodon nigroviridis 94 92 68 81 246
KPG8 Salmo salar 88 86 70 79 239

W88 Oncorhynchus mykiss 90 86 74 82 239

*F Bos taurus 82 40 49 56 255

N Homo sapiens 84 40 49 57 255

5. Mus musculus 84 36 52 57 255

¥ Gallus gallus 85 35 49 56 258
AEMNEE Xenopus laevis 85 38 51 57 255
3.2 KORGMySEE B FRERIEDE THEHN R FRIPE D P K B MyfS S B T XA

il

VEMEAT B HIOR C BT Myfs R B eE R 4
WAL AR 5 a8 3l T I 0 E, 0 BCA E box 18
A, MEF2 5G40 3 4, SP1 455051 8 1, SRF
ELPLE 2, USF 85508 2 4 NIAR Rt
(IR E O RIS R ) M8l
) E-box X4k R A2 LR 5 IR 5K R 1 4
i B R IR OV A MyfS 8 B 7 R B R
B 22 1) B-box, M HEMN % 5 i H b i 52 AT B8 ik
RGAE I S0E0E Myfs s 8k k. 78 MyoD
TR N R, Myfs BRI 8 & ELEF A AN
R PG 0, 3278 MyoD AT REAE A ORI T, &
BIVE T Myfs |2 855 B E-Box XA, A1 B il
HFRIEKF.

ERBEIAR B, MEF2 FikE T —2%
KEERHFI T, 115 bHLH & AN F 5 A
YER, FER— AN B Fom AL RS e 26 LB RE A IE
WA R P AHTTAE R R MyfS B T KR
WRIL T MEF2 45507 5, #E MEF2 AJ E1E 4 1E
PEDRF, 8 ok O 25 Myfs R IEKT.

SP1 7E 1999 44 UF S 52 WL P Rp 5 PR 3 S 1 5%
ST T ;2003 4 Guo %5 P> WIFTIFH, SP1
DRl ) aeh P 2R AT AR ok I At [K] 5% MyoD 4]

WERZ M SP1 4550 A, #HEMEA1E Myf5 RN
(R 4 ek R R A AR A

4R, EYFEOT IR USF ALE W 2 [F-§ SRF
WARSKIESLRERS 5 MyoD A sh T 454 P, Pt
B SRR M, T AT AT R (R — SR Myf5 BE A
WEREE.

H AT AT WL A & A2 A0 G T 4 R 7 4 Rl 1
VA4 W 25 B JnEL /D, AR LR e IR AR R (R 5 18
e R B Ay . N K O AT Myfs F R
cDNA 3 )7 5 71 5w [, 43 B s 2 7 40 Y 7
Rl 7, X e 5 A K1 5 Myf5 56 DR AH B A FRTAR
RAG 5 10 B T UK 2 A R E AL DU &
Z2 LA R AR A T 4 B 0 B R U 4R
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Cloning and analysis of Myf5 cDNA and genomic sequence of largemouth bass
(Micropterus salmoides)

GUO Yu-han'”?, BAI Jun-jie', LAO Hai-hua', YE Xing', LUO Jian-ren'

(1. Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Key Laboratory of Tropical & Subtropical Fish
Breeding & Cultivation, CAFS, Guangzhou 510380, China; 2. College of aqua-life Science and Technology, Shanghai Ocean
University, Shanghai 200090, China)

Abstract: As a member of the myogenic regulatory factors (MRFs), Myf5 which is responsible for the
specification and proliferation of myoblasts, plays an essential role in the growth and development of skeletal
muscle. The human Myf5 was found firstly in 1989, capable of converting mouse 10T1/2C3H fibroblast into
myosin expressing myotubes. The Myf5 gene-knockout mice delayed development of epaxial musculature and died
from severe rib abnormalities, suggesting that Myf5 should primarily regulate the epaxial musculature formation. In
fish, Myf5 cDNA of the carp, rainbow traint, Atlantic salmon, pufferfish and the genomic sequence of zebrafish,
striped bass, sea perch, flounder and Fugu rubripes have been cloned and their molecular mechanism on muscle
development and growth have been partially revealed. Unlike mammals, most of fish skeletal muscles grow
dramatically during the post-larval life, and muscle growth determines the growth and size of the fish. Uncovering
the molecular basis of muscle development and growth is an important step in aquaculture. To better understand
the function of Myf5 in largemouth muscle development and growth, the cDNA and genomic sequence are
characterized. Using RT-PCR and RACE techniques, a 1093-bp Myf5 ¢cDNA from largemouth bass (Micropterus
salmoides) was isolated. Its ORF was 723bp, encoding 240 amino acids, with a conserved basic Helix-Loop-Helix
(bHLH) domain. It has no signal peptide and belonged to nucleic protein. The amino acid sequence of largemouth
bass Myf5 bHLH domain was exactly identical to that of other fishes and exhibited 80% or greater identity with
that of other vertebrates such as African clawed frog, chickens, bovine, mice, and humans. It indicates that
largemouth bass Myf5 probably acted as a transcriptional factor to regulate muscle-specific genes, like its homologs
in other species. Using Genomewalker technology, a 2 690-bp promoter sequence was isolated. By bioinformatics
analysis, the basic transcriptional regulatory elements such as TATA Box, GC Box, CCAAT Box, musle specific
transcriptional factors such as E-box, MEF2, SP1, USF, SRF, MTBF binding sites and the early growth related
transcriptional factors such as early growth response gene o (EGRa) , Egr-1 early growth response gene, Egr-2
early growth response gene product, growth factor independence 1, TCF binding sites which may be responsible
for the Myf5 expression in developing somite were found. For many E-boxes in promoter, we predict that the
other MRFs such as MyoD may be a negative regulator to the transcription of Myf5. MEF2 family was reported to
promote the muscle-specific gene transcription together with the MRFs family. The MEF2 binding sites were found
in largemouth bass Myf5 promoter, and we predict MEF2, as a transcription factor, raise the expression of Myf5
in largemouth bass. SP1, USF and SRF were all revealed to regulate the transcription of MyoD. So we predict that
they may be the potential regulators to Myf5. Meanwhile, Myf5 of largemouth bass consisted of three exons and two
introns, a highly conserved 123-bp region in intron-1 of the different fishes which may regulate the temporal and
tissue-specific expression of Myf5. Conclusion: cDNA and genomic sequence of largemouth bass Myf5 are isolated
and characterized, and the regulatory elements and potential transcriptional factors are predicted. It will help us to
better understand the expression regulation of Myf3 in fish and further study the different signal paths in complex
myogenesis net.[Journal of Fishery Sciences of China, 2008, 15 (4) : 568-576]

Key words: muscle; Myf5; gene; regulation; largemouth bass (Micropterus salmoides)
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