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&5 myomaker EEMEER H
ENAELZERRITNEE

MELxRLAEELVART L AED, HEE

1P RAEKRFRZFR/ RLRAFERAEADE T ETE LT/ R LD R EFTAESEAHFTHRELLLT,
KX 430070; 2. KL B F P R RAKEED T NG E R BT IRIEFL P/
WA L G F A SR TARK AR T, KX 430070

WE  NIEI myomaker ¥ H 1E A1 3k 8 (Megalobrama amblycephala) WEF 4k % 7 H B9 PR FEAE FH , 8 2 A i
Yl FTHE G4 6,712 53 A [m) H % K @5 LA 2k B RFAE , R RT-PCR B qRT-PCR H AR KEE myomaker 3 [H
1) cDNA JF 51, 45352 5L PR A 7 3k 5 AN [5) & 8 BB BOAS [T 2GR (A A 28 ek il AUl i 45 53 R 3k
5 LT 2k AR E 20~60 d RpLLsh 3 , H 7 40 .50 #1160 d 1)t 5 4% (P<<0.05) , HL7E 40~50 d B HALLT 4 B 1%
PGNP GEA BT KISk 65 myomaker FE P 24K 4 693 bp , 38 5N F R A4S &, TR EAE
663 bp, gt 220 IR, HoAnid 8 8 7 WS I AR 11 . SR AR BB X 7R myomaker BEPRUR P35 5
RGN 3BT IR, B8 myomaker FEIR 5 8 AF SRR IS myomaker Be R R — 3, EABRIE RS KR
POCE G WIR  myomaker 7E 1 7 3k 7 LD 20 2 3k i CH 8 3 i T HA 41 21 (P<<0.000 1), [RJ R 72y -
omaker F£ A3k 7 G 15~30 d RIKEZH T 78 30 d R B (P<<0.05) o BT IR A2 AL FIK L

A 1myomarker 5 PTE P Sk 55 30 d J5 WLET 4E B BlE v R T B R0 IR AR T, AT fe 2ELET 4 AR R o

ES 4t

FESES Q959.46'8 XHfFRIRE A

JUPA Bt S i 25 A L 2URI ) T 2 B, [l i
EANRHEBEEAFORRZ —, HAEKE T B
TS AR AL DY R LA FE R R K
IR UT 4 A T R T 2o JUL DA AL 2 P 48 5 R 3
SEEL, VR R B I A A R AR T LT 4
4 GEANAC K, WLIA 53 405 14 18 52 2o o SO A0 L T2 222 &4
LB R B RN A LA A A LD R A
B, I BB e 8 e P LT 20 T A A A
JULZRR L , B RUULER I PRt — 20 ARl 5 TE i AL
LT 4, IX— i AL LR M A 39 58 A% Ak
FIRE 2 — N0 B 22 3 R R 258 B (0 D P I 47

TSGR LA B84 5 RN 43P 1) e S R 4R L i
R L, LRI £S5 40 M -0 Mo B AL S
& H 3 ) 09 E E R VLR I RS R R AR

Wk H Y. 2023-10-09

WLEF4E B A% 5 A3k 5 myomaker 31K 5 JER k5 WL T
XEHS  1000-2421(2025)01-0201-10

FHUY AR i LAl £ 0 B I 3 L 1
TR A BR . ELE) 2013 4F , Millay 251275 /)8 B
(Mus musculus) I % B 3R H 1 O B myomaker
RE VR4 BOULAH L A Rl o A, 2E /N BRI % DL
FAOHE G R myomaker BRI R F B2 5K, JF HE
A7 AR B MR A i — 2B AR TS 8 R mmyo-
maker TE/N RS ILA L R 800 1 B Be R 38 T
BLAR e 2 1, O HLAE UYL L oA IS 7 D Wnt/B-
catenin {5 53 5% 14§03 DR 3 9 JUL 400 B By i 410
N2 (Homo sapiens) myomaker 3 [F 575 25 58 Car-
ey-Fineman-Ziter syndrome (K i - 2% J& 2 -+ FF 25 &
SiE) o TEBE S 4 (Danio rerio) MR (Gallus gallus)
HRERLBR myomaker 3 DRI 35235 i B LA S 1 il F
B R R S E R 56 T myomaker

HEWH : FERARREESTA A4 H (U21A20263) ; I @ AR 55 28 % 351 (2662022SCQD001) 5 [ R K3 IR K 0.2 7= lb 2
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TEA T e rh i Dy fg M MR B 30, H
R K B, 78 2 BF (Paralichthys olivaceus) Wik i3
T myomaker &N () ik i (e AL 7~28 d J2 35~
180 d ¥yt 2% i, JFAEHUR 3+ i 26 bp I 1%
TERY DNA H LAk g 45 007 5 105 76 4 3k 89 (Sparus au-
rata) "', myomaker $5 FRREIE SETE B85 WLAH A 5316 AN
A 1 R v % T A 0 AR AT 8 (Oncorhynchus
mykiss ) 1 myomaker 3K Gt 14> 434 AR 1Y 4
1, Ho g X AEAE 144 i 30 /M H R L)/ T
¥ 51 (minisatellites ) , 3 .3 28 /)N T3 J2& #T % Myo-
maker & i@l IR AT A R 42

3k (Megalobrama amblycephala) , f3Fx &
NS WA S S S IR AL N R R B T 90N
A 25 I i il B T A ROk SR A 2, |
Hi, BFSE N GRSk 85 LA 1Y 43 IR A AL
JBTHBAMSE . Zhu Z 200 TR & B B Be Al
S 5 A LIRS R 7 B Rk . Du 2823 i % s 4l
WP 534 1 AT Sk B B LA s B R R B 72
AN, Liu 2525 06 A KPR Af K18 i) P Sk 7 0647 UL A
G 2B WF5E T cireRNAs 7E LA AR K
REWMER . SR, O T 1A Sk i ILEF 2k a5 0/ 4% 7
ISR LA PR o A9 RT-PCRYEE T
A1k 5 myomaker cONAJF , 534 myomaker 76141 3%
i A [R) 2 2 ) 43 A AV 5 AN [R] 7 B UL PR 2L 2L 1Y
FIRTEL , 878 myomaker 15 1 3k 5 5 8% LT 4 @il &
oA DU A 11k B35 WL IR A6 4 % & 0 3 - AL
W5 B8 5E BLAi
1 MHBEFE
1.1 #H

TG T H AT Sk 8 it A1 AR ol R 2Rk
SEPE R R, AL 3 H i A Sk 5 1 O L
PRIZHZL (L) T35 A 6 0 5 B L B 1 ) o A
St A4 3 e, OH I E i i WL R e AL 5
M, T HBUR: SR8 50 s PR —HE S0 1Y
W1 3k 5 7 AQIR J5 K 7 AN [ I 491 (20,30, 40, 50 Al
60 d)FE O T 8 A 00 B N 7 AP IR IR 07 Y
WU ZHZUE T WU BT v P R, T T L 2R
T Y WS 3T 5 [F] B 15,20, 30,4050 #1160 d A
7] 7 I A Sk 5 (R e i IH D) 3 8 ), BOCHL A 6
GRS T KRS B A LA 4 T i R
R I5 —80 ‘CIRAF, T T A [A K & I BE R K58 73 Hr

1.2 BALEHAREZERPARELRY KD

P 15 G ) JUL PR ZE 1 T B e 1 1 B R
TREAT IR, AR B B L ZHZUBA A WL R Ve
WEHATY R (W R IR R 5 pm) , I IR AR - 4L
PEAT G, D) R H] Pannoramic MIDIEC Y J 434
A (3SDHISTECH 24w, A 15 il 7 , 69 5F #1 ) 247 49
5, H A H Image J 1.51s B A0 &2 LA 48 B AR [d=
(K + K%l /2]
1.3 B3k myomaker EFEHILE

K Trizol ¥ #2 B 3k 655 )L PR 41 21 5 RNA , fif
FH 106 Bt s B € e B UK Fn R Bl i 49 O O BE Tt
KATAO K5600 (Bl B BHE K AT BR A 7], AL st A6z il
RNA Jit & A1y &, 2% H HiScript 1T 1st Strand cDNA
Synthesis Kit(+gDNA wiper) (i#5 £ 4= ¥R 5 B4y
AR A0 U S A L cDNA B . DA AT 3k i)y
I R 215 B R E myomaker 13 Ky 31 -3 H 51 9
MymkA(F 1), R DCER A A G L. DLk 85 L
R0 2 cDNA AR , 4T myomaker [F5) Y 15 . #~
W4 2% R 95 “CHIAEYE 5 min, 95 °C 30 5,65 °C 30 s
72°C 30 s, 35 MEFR, 72 ‘CLEMH 5 min, 471 7 )3l
ot 196 BERRREASIN 74 1) Be KN B sp—E | 7= 1]
)5, {fi ] FastPure Gel DNA Extraction Mini Kit (3
A A YRR R A BR A w] L B ) gl Ak RO % 2
DK — WA PR w7 e Y
1.4 (ALt myomaker £ 15 BE 0

il i NCBI Blast X 41 3k 8 myomaker 3 K 41 J7
HI(NC_063047.1) Fl cDNA JF AT XT L, 43 M myo-
maker 55 A B 2548 . 18 i NCBI _E A Open Reading
Frame Finder (https://www. ncbi. nlm. nih. gov/orf-
finder/) W A 3k 5 Myomaker 24 3& /2 17 51 , I
Blast DX 2 21 1y 41 #5647 [R] 5k L4 . Myomak-
er [0 i i FTEEIE 55 H 55 53591 H Uniprot Database
(https://www. uniprot. org/) . Compute pI/Mw tool
(https://web.expasy.org/compute_pi/) Wil . 2 i
5 4544 i MHMM (https: //dtu.biolib.com/Deep T~
MHMM) i, i ] Clustal X 44 3k 5 5 H Al
YR i Myomaker 283 R )7 51 #E 47 22 5 7 1) Fb X 43
Bro KKK (maximum-likehoood, ML), F
I MEGA 11 84 myomaker B () R GL it ALRY
JEHEAT A JE (bootstrap, 1 000 replicates ) 5627
1.5 [kt myomaker B &= Rk 53 1

P13k 5 5 >N 6] 2 2R 6 A~ S [R) & 8 I UIRE
RNA A H& BRI 55 5 A Sk 85 myomaker B 7 45
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Table 1 The primer sequences for genes cloning and expression in the study

5144 %% Primer name FF41(5'-3") Primer sequence iR IRE /°C Annealing temperature JHi%& Usages
MymkAF CGCTTCTCCAAAAGATCTGG 65 %58 cDNA 751
MymkAR GCCTGTTTCTCGCATAAAGC Identification of cDNA sequence

MymkRT2F ATGGAGGCCATGGTCTATTTCT 65 LR R IR G BT

MymkRT2R CTGTGCCATACACGCTGAAGTA Gene expression analysis
B-Actin-R CGTGCTGTTTTCCCTTCCATT 65 =8
B-Actin-L CAATACCGTGCTCAAAGGATACTT Housekeeping gene

FE TR A 0 5 AR TR . AR R AL Sk 65 myomaker
cDNA JF 93396 5E 7519 MymkRT2, UL 3-Ac-
tin NS EH (51975 W3R 1), & ] Hieff™ qP-
CR SYBR® Green Master Mix (Low Rox Plus) (2]
YRR AR, i) 250 & A myomaker
FE PR A AT 3k 5 5 S S [) 41 2 6 A AN [R) B0 1
KK L ROBEAR R 20 pL A 45 10 pl Hieff™
qPCR SYBR® Green Master Mix, 9 pl. ¢cDNA £
M, 1 pl 5% . PCRFEJF:95°C 305s,95°C 10 s,
65°C 305,72 °C30s, L35 MIEH . 45 R KM
2RI

1.6 HIESH

B R A A R 25 e X RoR (1
Excel #{F #47 84l Ge 1+ 5 % 22, #34f F GraphPad
Prism 8.0 #EA7 G170 Hr A P&, 2R i 5L IH 3207 22 73
H1(One-Way ANOVA)Fl Duncan’s £ & FL 1 T4H
1] 22 5404, P<<0.05 F/R 25 53 3

2 HERESH
21 Bk AEARNAHEERSEDG

AT 5% B 3k 1577 15 668 362 0 167 B R 05 7K i A
TR NI S, B LA £04E X 5, B~F 43 51

B 1 FksEEEAE (A RRE B (B~F) Bl k&AL A E I E
Fig. 1 Sampling position of Megalobrama amblycephala(A) and cross sections of muscle fibers
of M. amblycephala at different ages(B-F)
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20.30.40.50 F11 60 d 41 3k fijj ILZF 4 1) HE 44 (45 54
YIR Bon B 5K 0 B3k 5 LA 48 42 B K+ H
W35 /N 1A S i LT 4 B AR o AR BEAS W) H 0 AT
e RG0SR E 2A PR BEE H %
3G, JELER 2 B A% 2 3 3G e 34, Forp fE 40 .50 Fl
60 d 14 g i 4 (P<<0.05) , HL1E 40~50 d B HALEF

e AR, 30~40 d I, BAR/NT 10 um AL
21 4 H A5 DA 60.62 %6 2 2 13.98 % (P<<0.05) , 10~
20 pm JILET 4 14 B ) I 39.09 % 3841 2= 85.19 % (P<<
0.05) ;40~50 d i}, B A2 /N 10 pm B9 JILEF 4 L 5]
M 13.98%0 /b 3 1.43%, 20 pm L 1 WLEF 4 i EE A6
M 2.5% BN ZE15.59% ([ 2B) .

Hl0-10 pm
_ 100
30 a 5 a 10~20 pm
> [ 20~30 pm
5 3 gof
o g :l 30~40 pm
E g =
2 20f 5
o = o
g2 b g
+ s & 40
NS 10F X
=2 5
z S
= & 20 /
L/ 1 I I 1 A,
073030 40 50 60 20 30 40 50 60
KB Hd KB A

Development stage

Development stage

ARG S FRom AR R & B HHEA 525 122 53 (P<<0.05) . Different lowercase letters indicated significant differences in different devel-

opmental stages (P<<0.05).

B2 ARBRALGINFETHERARESHMEDB)

Fig. 2 Statistical diagram of muscle fiber diameter(A) and the frequency of muscle fibers distributed

in epaxial muscle of M. amblycephala from 20 d to 60 d(B)

2.2 R85 myomaker 5| R &5 #5#7

Myomaker 5 K A7 T 141 3k fifj 4 45 Je (4, {4 (Chrd)
41043747...41048440, 1T e & K 735 Sy Adamusi2
MTCCI6, 44 4 693 bp, 7% SAAM B FF AN F
¥ PR EAE Hy 663 bp , M4 6% 220 4> aa (151 3) , 43
TR 24.79 ku, FER L AR 8.99,
2.3 35 myomaker £ & B R 4% 43

X N (Hominidae) . 5 (Mus musculus) . 21 J5. 3%
(Gallus gallus) J5#2( Crocodylus porosus) FH7 TUE
(Xenopus tropicalis) WAl 3k 5 & H A i 2 Myomaker
)2 IR 7 AT XT LG 2 AT, 45 8 Bl /s Myomaker 78
BTN BARSY o WFLEN myomaker HEH 9ifith 221
aa, M 7E 28 myomaker F& R 40 15 1) &2 LR 48 H A7 1E
25 BN 88 (Oncorhynchus mykiss) myomaker &
(R i 434 aa, BEE £ (Danio rerio) myomaker %K 4
221 aa. LR )T 1 H X & A [5] 99 B 4] Myo-
maker {ij 220 aa PR5FPERR ) , IR T 51 C S A 7E—
AR (K 4) . 13k 5 Myomaker 2 3R 7 51 5 HoAth
BB 0 28 1Y 7 A0 A UM = 3k 98060 LA b, o, 5 i
(Cyprinus carpio) (47 5V FHAL MR 98.63%, 5 EE 5
o 1Y 7 F0 AR LM A 98.18 %0 Tl 21 44 i (Salvelinus
alpinus) L85 (Oncorhynchus mykiss ) F1 K 8§ K 0y

. (Oncorhynchus tshawytscha) 55 i B 4625 i) Myo-
maker Z8 518 7 91 B 1 25K T ILAA A, 2 S A
A11 434 FNATT AR IR, FF BAE H g i X AP fE 24>
30 MMZ T RRALAL /N T T o B BE A (Acan-
thopagrus latus) . K 1 25 (Micropterus salmoides) |
it (Siniperca chuatsi) Myomaker 3] & 4 285 4~ & 3&
12 , % 4E 4 (Oreochromis niloticus) Myomaker % 4
288 A HTR . BT, R4 Myomaker 75 A [A] 47) F ]
() 28 TR Ty HNAFAE — o 1Y B 22 5 RS S (HAE 3
Al AR A A DR T A PR S  JHORFE T 220
A FER X I, 13X % B Myomaker TEWLIA & & H r9 20
RETREELA EE A Y4 L. MHMM F 25 5
AL R, B3k & myomaker 3K 45 8 H B A
TA B BLEE Y, 43 AL T 5~25.32~49 ,65~85 94~
109, 117~134 ,151~171 11 178~195 & Jk i 5% J& ¥
B b (R 5A) 5 85 68 B myomaker 1 K 95 i 25 (0
285 F LR , H 7 A A5 K 53 0 L T 5~25 .32~
49 .65~85,94~109,115~135,151~171 F1 178~195
IR EE P Ak (5B ) 5 KR D50 f1myomaker
FE R I 4 () B 11 5 AT7 1> aa, FL 7B 25 44 4331
fiF 5~25,32~49 ,65~85,94~108,115~134 151~
171 M1 176~196 FAHERRFRHE P 8114b (181 5C) o 45 R 3E
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Adamisl2 TCCI6
ST 41043747 41048440 ————»
1

Chr4

A El E2 E3 E4 ES

5.
>

A 4

1.135 1093..1207 1425.1573 2077.2193 2311.2457

1 ATGGGAGCGTTTATCGCCAAGATGTTGCTGCCCACCATCAGCAGT

I MG A F I A K ML L P T I § 8§

46  TTGGTGTTCCTGCCTGCAGCCAGTGTGGCCGCCAAGAGGGGCTTC
e L VvV F L P A A S V A A KR G F
91  CACATGGAGGCCATGGTCTATTTCTTCACAATGTTCTTCACAGCG
3. H M E A M V Y F F T M F F T A
136 ATATACCATGCATGTGACGGTCCGGGCTTGTCCATTCTCTGTTTC
46 I Y H A C D G P G L S T L C F
181 ATGAAGTATGAGATTCTGGAGTACTTCAGCGTGTATGGCACAGCT
66 M K Y E 1 L E Y F § V Y G T A
226 ATCTCCATGTGGGTCACACTATTAGCACTGGGAGATTTCGATGAA
7% 1 S MW V T L L A L G D F D E
271 CCCAAGCGCTCTTCGCTCACCATGTTTGGTGTGTTGACTGCGGCT
99 P K R S S L T M F G V L T A A
316  GTAAGGATCTACCAGGACCGCTTGGGCTACGGCATCTACTCCGGC
106 Vv R 1 Y Q D R L G Y G I Y S G
361 CCAATTGGAACAGCTGTTTTCATGATAACAGTCAAATGGTTACAA
G T A V F MI T V K W L Q

406 AAAATGAAGGAAAAGAAAGGCCTTTATCCAGACAAAAGTGTTTAT

121 P I

136 X M K E K K G L Y P D K S VY
451 ACTCAACAAGTGGGGCCAGGGTTCTGCTTCGGTGCTCTTGCTTTG
151 T Q Q vV G P G F € F G AL AL
496  ATGCTTCGCTTCTATTTTGAGGAGTGGGACTACGCTTATGTCCAC
166 M L R F Y F E E W D Y A Y V H
541 AGTTTCTACCATGTGTCACTGGCTGTGTCCTTCATTCTGCTGCTG
18 § F Y H VvV S L AV 8 F I L L L
586 CCCAAGAAGAACCGCTATGCTGGGACAGGACGCAATGCAGCCAAA
19 P K K N R YA G T G R N A A K
631 CTTAACTGCTACACCCTCTGCTGCTGTGTATGA
21 L N C Y T L ¢ C Cc v *
5’UTR M 3" UTR M A GBI HER R, Sh 7l 8 0 7 HE &
TN, W EF RIS k2678 . 5 UTR and 3" UTR are represented
by white boxes, exons by black boxes and introns by bold arrow lines.
B 3 myomaker® E £+ (A) K Bl 3kt
myomakerEE£KF51(B)
Fig. 3 Structural organization of the myomaker gene
(A) and full-length sequence of the myomaker

gene in M. amblycephala (B)

B, 141k 57 5 g R R 5 DR B 0 41 1) myomaker
HE PR i o % A 1 R A R R A H 22 AR R E R E
T 25 BE LS AR 2L

B A1 3k 5 59 Myomaker 2 3£ 12 7 51 5 HAl ) Fh
T R G A (R 6) , 45 R il s 0 2SR H A 5 #E 5)
WHZ T 5 50 50 3Ry — 3, For, T3k 85579 Myomak-
er 24 5E 1R ¥ 4] o Se 5 B | 42 2R (Sinocyclocheilus
rhinocerous ) SBR[ 791 5l — 32 o X BRI A
Skt HEL RGO R R, 5 RN EHEHES Y
RGRRBIL

2.4 myomakerERE R kAR HRPHIFRIE

VA Sk 5 AN ] 20 20 myomaker 3 [H 58 HE 363k 45 31
(B 7) 8~ , myomaker 75 1 H % A 3k 5 LA o 3 365k
O W E S TN L g B R R g (P<
0.000 1),

2.5 myomaker EFE 7= A [E] H itk B L 87 AL A HR
RRIRIED

FE R IR BT A5 R (B 8) Baw , myomaker 1£ 141
S8l HBR 15~60 d 245 %k, Hoih7E 15~30 d i Bt
ARl Tk f ey, T S BB TS i ka#, HAE 30 d
Ik o 3 T AR (P<<0.05) , 30 d J& myo-
maker %5 PR 1 3 1k 5 76 WL PR 2H 20 rb U] St T R 1Y
=R
3 W @

FE /N RURNEE 25 S5 ) Fl o, Miyomaker 1 S — i
JUL PR AR5 S 1 S 11, 1 b 4% o 5 B UL 48 A ) ol 5
AR kAR WL A0 A% I ALEF 421 N5 myo-
maker %5 FTE 22 55 1R 7K 0 285 11 S iy UL 20 i 2 K i
YERL, AWF5E % RT-PCR £ AR K45 T A 3k 85 myo-
maker #:H cDNA J¥51 .

S IR 75 e X & P Myomaker 75 K £ 04 Fh
HAAL S 220 MR , AR ) Fh Myomaker Fif 220
aa fRAFHERGS (R T 9 C Ui A AE — L85 57
21 5 fE S R 5% K S 0 £ Mlyomaker 2 3 iR 17 41)
A T AR ol B0 22 R R 5 32 2 el 4w 30
BiAF R 12~17 AN/ N TR FIA R . BRib 24,
5% 5 9 EL| 413 #F (Neoteleostei ) Myomaker % i id
JEAH Bl 285~288 aa, H A &/NTLE TS, H
221~-288 aa X [A] {9 SIALEA R FRIA] AR 7 PR o AR
P 22 g8 AL 25 S 5 Myomaker 225 R 17 51 < 1)
AR AL, W54 1 125 ) Myomaker 438 = K 3% : 220 aa
B R [X 258 (Otocephala) 280" aa 1) B fa i
#B (Neoteleostei) A1 400" aa %) J5fifi & 11 . H (Protac-
anthopterygii) o 7 VU 2 2l W) Fl A By £ 15 85 T X 2R A
FROR LG 220~221 aa myomaker 3R, F 25 ELE .2
B H B, myomaker P BLES 1 IRY 48 (60~70 aa) ,
M 5 76 J b £0 5 H s e /N TR 0y Bk — 20
FE T Myomaker 2 H RS2 S RS myomaker
P A T 2 0 1 (B G 2R 219 13 70 220 {7 A&
TR A AZ Y HG 52 ) , AT5 SR & LT 4k il 5 BT b 75 1 2 B fe
PR . Landemaine % !5 1 i B 895 WL £ T
5 myomaker H45 14 D R /N AT, I H ik 4k
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Mus musculus 121
Homo sapiens 121
Crocodylus porosus 121
Gallus gallus 121
Xenopus tropicalis 121
Sinocyclocheilus rhinocerous 121
Megalobrama amblycephala 121
Danio rerio : 121
Tachysurus fulvidraco 121
Pygocentrus nattereri 121
Cyprinus carpio 121
Pimephales promelas 121
Ictalurus punctatus 121
Micropterus salmoides 121
Siniperca chuatsi 121
Oreochromis niloticus 121
Acanthopagrus latus 121
Salvelinus alpinus 121
Oncorhynchus mykiss 121
Oncorhynchus tshawytscha 121
Mus musculus i 221
Homo sapiens 221
Crocodylus porosus 1 220
Gallus gallus 220
Xenopus tropicalis : 220
Sinocyclocheilus rhinocerous : 220
Megalobrama amblycephala : 220
Danio rerio : 220
Tachysurus fulvidraco : 220
Pygocentrus nattereri v F FY F o 1 220
Cyprinus carpio 1 MKE K8V H3C 1 2 1 P F I {e[8COTSQPOMKEKART- : 232
Pimephales promelas 1 G . 1 1 ILLLE RMAG §ICl8CT -SQPOMKEKART : 231
Ictalurus punctatus I 11 E Y 3 YRY | LLE RMA \KI T) [CTSQPSVKAN-ARS s 231
Micropterus salmoides V K 5 1 13 &Y VH ILL e § (CSMSPSTSKEKTDK PKKKSSR : 239
Siniperca chuatsi \ MK v K CFGALALM F 2YVH ! [ E PHSBICSMS PGT SKEKTDK---PKKKSSR : 239
Oreochromis niloticus £ VY PRKEY Vi C AL F I ) REA BCTMSPGSSKEKKDKKDKPKKKSSR : 242
Acanthopagrus latus I I VY PRKY VG P8 AL YFE] YEYVHSFYH] VLLLPKENE I I Hel8IC SMS PAT SKEKKDK : 239
Salvelinus alpinus IGS I i : v VGE ) Y 1 - L ICTPFPASTKEKKDK 3t 237
Oncorhynchus mykiss i Y 1 VL I 8CTPFPASTKEKKDK : 238
Oncorhynchus tshawytscha KV Y TQQVGPG G F YVHSF M P Y7 7 11 BICTPFPASTKEKKDK : 238

Mus musculus

Homo sapiens

Crocodylus porosus

Gallus gallus

Xenopus tropicalis
Sinocyclocheilus rhinocerous
Megalobrama amblycephala -
Danio rerio =
Tachysurus fulvidraco =
Pygocentrus nattereri -
Cyprinus carpio ~IWTTP-QKPWMRTCG-PGLPLHKSQPRTM-—

["lmepha]es p/‘()mzlas ~IWTTP-QKPWIRTCG-PGLPLDKSLPRTM--

Ictalurus punctatus -IWTTP-QKPWMRACS-PGLPFRHSVTM---—

Micropterus salmoides TVWTVPTEKLWTRGCSTPTLPLYNPPP

Siniperca chuatsi TVWSVPTEKLWTRGCSTPTLPLENPPPS

Oreochromis niloticus TVWTVPTEKPWARGCSTPTLPLYNPPPS

Acanthopagrus latus TVWTIPTEKLWTRGCSTPTLPLYNPPPS

Salvelinus alpinus TIWTIPTERPWTRACNSPTLPLFNPPSTPVKKALDIN- _KGWEIINTTPVKKALDINTTPVKKALDINTTPDKKA : 315
Oncorhynchus mykiss NIWTIPTERPWTRACNSPTLPLYNPPSTPVKKALDITTSVKKGWEIINTTPVK—--— ——KGWEIINTTPVKKALDINTTPDKKALDINTTPDKKA : 327

0”()()/‘}1}%()111[.8‘ 1.\'hllwy/.\'€ha TIWTIPTERPWTRACNSPTLPLYNPPSTPVKKALDITTSVKKGWEI INTTPVKKALDINTTPVKKALDINTT PVKKALDITTSVKKGWEI INTTPVKKALDINTTPVKKALDINTTPVKKA : 359
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Fig. 4 Multiple alignment analysis Myomaker amino acid sequences
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Fig. 5 Comparison of Myomaker transmembrane structure of M. amblycephala(A), Acanthopagrus latus(B), and
Oncorhynchus tshawytscha(C)
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Fig. 6 Phylogenetic tree constructed based on the amino acid sequence of Myomaker
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Identification of myomaker gene in Megalobrama amblycephala and its
role in muscle fiber development

70U Xue', LIU Qi',ZHOU Jiajia', WU Tianyu', LIU Lusha', GAO Zexia'*

1.Key Lab of Freshwater Animal Breeding , Ministry of Agriculture and Rural Affairs/

Key Lab of Agricultural Animal Genetics, Breeding and Reproduction of Ministry of Education/
College of Fisheries, Huazhong Agricultural University, Wuhan 430070, China;
2.Engineering Research Center of Green Development for Conventional Aquatic Biological
Industry in the Yangtze River Economic Belt, Ministry of Education/ Hubei Province Famous Fish
Breeding and Healthy Aquaculture Engineering Technology Research Center, Wuhan 430070, China

Abstract To investigate the role of the myomaker gene in muscle hypertrophy in Megalobrama am-
blycephala, the cDNA sequence was identified using RT-PCR. The developmental characteristics of mus-
cle fibers at various stages in M. amblycephala were analyzed through paraffin sections and HE staining.
Additionally, the expression patterns of the myomaker gene at different developmental stages and in differ-
ent tissues of M. amblycephala were examined using real-time PCR. The results showed that the length of
the myomaker gene in M. amblycephala is 4 693 bp, containing 5 exons and 4 introns. The open reading
frame of myomaker is 663 bp and encodes a protein of 220 amino acids with 7 transmembrane domains. An
analysis of the amino acid sequences revealed that the myomaker protein sequences were highly conserved
throughout evolution, and phylogenetic tree analysis demonstrated that the myomaker of M. amblycephala
clustered with that of cyprinid fish, indicating a close evolutionary relationship. The results of paraffin sec-
tions showed that the diameter of muscle fibers was significantly increased from 30 d to 60 d (P<<0.05) ,
with the most rapid growth occurring between 40 d and 50 d. The real-time PCR results of muscle tissue at
different developmental stages showed a gradual increase in expression from 15 to 30 days post hatching,
peaking at 30 d (P<C0.05). Combined with morphological data, these findings suggest that the myomaker
gene plays an important role in muscle fiber fusion after 30 d, thereby promoting muscle fiber hypertrophy.
Furthermore, the real-time PCR results indicated that the expression level of myomaker in the muscle tis~
sue of one-month-old M. amblycephala was significantly higher than that in other tissues (P<<0.000 1).
These results demonstrate that the myomaker gene plays a significant regulatory role in the hypertrophy pro-
cess of muscle fibers in M. amblycephala.

Keywords muscle fiber diameter; Megalobrama amblycephala; myomaker gene; gene expression;

muscle development
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