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Tab.1 Primers for MSTN clone and analysis in Japanese flounder

B ¥ K ElE 2] B I BE CC) & J W BE (bp)
primer primer sequence Tm purpose fragment length
—_ 7 7 - - 7
MSTN2 -5 5' - CTGCAAATCTCCCGCCTGATGCC - 3 N S s
MSTN2 — 3’ 5' - TCTTGCCGTAGATGATCTGCTC - 3' MAET 2
_! ' _ Y

MSTN3 -5 5' - TGAAGACTTTGGCTGGGACTGGATC - 3 y RS BT 3 .
MSTN3 -3’ 5 — CTTGAGGATTCCTGGTTTCACT - 3/ 1 3'UTR

7 7
MSTN3W 5' - TTGAGGACTTTGGCTGGGACTGGATT - 3 . 6% MSTN 38 "
MSTN3WN 5 — AATCGCAAAGAGCAGATCATCTACGGC - 3' BERALH

7 7
MSTN5W1 5' - CCCAGCCAAAGTCCTCAAAGTCAACC - 3 MSTN 5254

67 1112

MSTNSWN1 5’ — CCGGCGTTCACGTCAATCTTCAGGGA —3' B-RFH

7 7 7
MSTN5W2 5' - GGCTGCTGATGGTGCGTCTCTTGGTC - 3' - 3 MSTN 5254

67 - 929

MSTNSWNZ 5" - CAAACCATAAAGGGACGCAGACTGTGAGC - 3’ BREH

7 7
MORF5 5'— ATCAAACCTCCCACCAGAGAAAATG — 3 N MSTN ORF §# o
MORF3 5' - CCGCTACTCTGGTTCTATTGCAC - 3’ R RT 51 #

. 1 7

JactinF 5' - TGGCATCACACCTTCTAC - 3 . T8 RT JMF actin e
Jactin-R 5' - CTGCATCTCCTGCTCAAAGTC - 3/ ns

1.2 EFEZA DNAEHEEHEL cDNA H&
B2 BFHEREHA , WERKE -80 C
. AR EREEBCT LI DNA WA E
FFEHA M EKE A L. mL BLoBEH., K
BEHESHimA 0.9 mL % (10 mmol+ L™!
Tris-HCl, 400 mmol+L ! NaCl and 2 mmolsL™!
Na,EDTA, pH 8.2),0. 1 mL 10%SDS #1100 g
EHM K.55 CKkind®. HikELE nEE
g A 270 pL 40 F1 NaCl(6 mol+ L"), B4,
12 000 remin ' B> 30 min, ¥ FIEHB I —H
WE.OE S, AP FERBREK Z BEIE DNA,

TSN ER%—m. BT TE&H.

BT SR IG RE B R B3
MP BHERB. OB AMBESER, RET
-80 C& M. ®E3 AWRYLR 1 A F AR,
6 AR IEH M T AR 2 B UUR 1 R 5 814
PR B BR UL B 0 B B L B LR LR L o
BEAR RET -8 CHHM. A A Trizol
(Invitrogen) L # BUF 61 45 4 41 RNA, H R #1E
# B B Trizol ¥ B3 45 # 7. A MMLV
(promega) X ¥ FEEHIBENL T ¥ %5 & B cDNA 55
— 4k, BORERIE 25 TRk B UL F 1T



1.3 ZERNEF

PCR#Z L EBFHIT, BAXBEHER1
W AT, RE B (AT 4R BB A Byt € (1 kb |/
1 min) HEHAAE KR Genomwalker Universal
Kit(Clontech) Ut B #5i#47. i PCR Jx B9 7
PTC-200 # PCR 1Y - #47,

PCR =¥1% 1% SRR R Bk difk /s, B
QIAEX I Gel Extraction Kit (QIAGEN) % i
e st ) & [ i . K B 7= 4R BREE R BE 301
B HeHl 5 PBS-TCR A EHARO AR E#, 3-8 & 4%
YA RZ S 4 DHSa, I BAKNFS 4
BT PCR, i FHAE R m ek LB ER G E A
AFEWF,

1.4 FEI4SH

1 DNAMAN #® 4% R BT, BT
I GT-AG W& FHN B FHUEBRAS
F. Al MEGA 3.1 @it fb#. &£ EH
Genbank F3 5% . 8¢ & GDF11 (NM_212975),
{E % GDF11(XM_001096135), #)8 B GDF11
(XM_343148) , % i, GDF11 (MMGDF11S03) , ¥
GDF11(XM_843265) , 4% MSTN(AF396747),
X% MSTN (AY448007) , 43 # MSTN-1(AY434465),
4 # MSTN-2 ( AF394687 ), i JK MSTN-1
(AY445322), Ji] K MSTN-2 ( AY445321), & R
MSTN(NM_010834) , A MSTN(AF019627) , 5 5& I
7 B 4k 2 MSTN (AF197193), i1 # MSTN-1
(AF273035) , 4T % MSTN-2(AF273036) , ##§ MSTN
(AAX82170) , #r & 1 1 MSTN(AF290910) , BE T, f1
MSTN-1(AY258034) , ¥ 5 £t MSTN-2(AY687474)

2 R

2.1 ZF& MSTN E & 5 [ B 45 4T

L PIXT MSTN fR5F R 5[ ¥ 04 38 K & H
W, KB T FHE MSTN £ K% H4 DNA F
B, E AR RS WA 6F cDNA HIRIE T
FERCB SEAE M IE#R 1t . AR IRIE T 4932 bp B2
H4F3), 35 1340 bp 5 U F 31,382 bp
WS B F 1,361 bp W& F 1,371 bp 4+ B F 2,
757 bp W& T 2,381 bp 4P BT 3,1340 bp 3' M E
5], FFBIEEEHEILK 1134 bp, i FS 377 &
EBRME D, S'MERXAEH 84 TATA I, —4
CAAT #, 6 A~ E £ (MyoD & & i &
CAXXTG), #EMREYMHRAMAE T MERS

MEER A M BESFFH (YGTGTTYY), hi
MSTN 3'3 ¢ 77,
2.2 ZFHE MSIN E0LEXRELRHE

ZALW 4 A (B 2), F 6F MSTN 5k
MSTN E# B A —%, M5 HE FREH GDF11
AEEREZ, RHRMNEESIAINERE T
MSTN # R, @it Clustal X BEH Y WX R
(& 3), 8 MSTN #iF 9 MR RERBRE
M RXXR BEEA YIS, FEAEMRTFH CEK
Wi. FHE MSIN 5HEYWMBRIEERN: A
64.5%,F R 63.5%, M 64.5%, B L fa [[ &
65.5% , By T % 80. 1%, 47 4% [T & 83. 5% , 4T
5T % 84.5%, 85 92.6% , H 5 90.5% , Mg #%
77.5% ., it RS, R AT MSTN R
5B AT 59 T 2 MSTN 83T, iR
fIsEEE R 6% MSTN M i%)8 T 1 & MSTN,
2.3 ZF&E MSTN RT-PCR 4+ #7

X RN TR R BB BOR R AR R R 4
K47 T RT-PCR 4347, PCR =¥ 20 ¥ 1E B &
EFFFEYHEXYT ., HFYHHANSH actin
5, ERTNERT —-MHNEFFEHL I UER
KRBT E] DL SR Al 2 /4 DNA 55 (B 4-A),
ERBEREF, BAKRNE MSTN f&R% (B 4-
B. 3 ARKBENENMCREERAFE LA,
E&£ZHFSERMHED AL H (E 4-O) , g
R E R, ENR MR RERZ, B
BAEBMBRE. €6 HREFHREAKGER
IR AL F (B 4-D) 78 F AR F W R 158
BRI, ENR P RRERZ, B e
ER E) T By U A, 7.0 A R R R
W FA, EUPRE N R %230 F5 3
WESE, FE2HRENIRAECRRERE 1R KL
ZB5IEEMERD AL F (H 4-E) , 76 i o 4 1 3
THORRYRK , WAE T AP AR R TS
RIX,

3 i

WESBEEBANFEHE MSTNZERS5HEY
i E9 MSTN EA B E M R, fe A B K C wiE
HIREX . F&F MSTN #i4F 3 48 T/ 2 4~
WEF, RETTAEER. HENEARTRE
RXXR %5 H B g U1 A2 = A 9 MR 572 Bt & B 5%
X2, 5SHEWR A MSTN HEH FW2 -2 15 5"



-1340 ccttgtaatgttatttaaacattttaatatgttetatttgacttattgaacctecttaacatgecactettttgeacacecttgetetaaaatgecacagte
-1240 acaatgaatagtgcatctcttcaagtcctgttcaattaaattetttetttggetttcactetgaatgetgtgttttta gletctatgaagaatett

-1140 gacgtataltataa atgatatgtttttgagtatgtatatattgaataatcttggtgtat tatadaggtaacacetd
E-al canatg]

gltaacatttct
-1040 aaatgtgtaagtgtecagtatagatggtcagagtaaatgaaggtggaacataacataaatgaaagagtttatttcaaattge taaatctgecet

940 gtctatttatctatctgtetctetatactgetgatggtgtttgagtttccaagecgecacacgatggegetatecteticagttgetaaaaccagttttca
-840 cactcaaggatttggagaaatctttgactcaggattttectttatcteegttggtttttggttgaagtgececgttgtgaagtatttgeacagtetacttet
=740 gattttacacgagctgataataaaggataatattatagtgaataaattctaagaaacctgacattagaccaactgaaatgatttgactggagttg
—640 aatacattttcttactccttctcgtgggtgacattgatttgttcccgaaagaaatggaaacaaacacacacacgtttgagggacctgtcatgtcc
-540 gatgtaaatttgacacatcagcttattatgtcgcgttcttttgaaaaataaagcgcgatcaacatttaaagaagtcctgtatgattgaaactgta
-440 ttatcttaatatgcaaaacatggaatagatgattatttgtgtgtgcaacttgagattggaacagtaaatagtegtettgegeacagtcaagtetgegeee
-340 ccctgtgcccattgcgcaatcatcgtaagaaaagcgactatctggccacgttcggtccacgctcacagtctgcgtccctttatggtttgacagt
-240 gggaaaaaaagttttcaagtcagtcggttaaaattcattgttgcctgtccagccaatcatagtttttgacgacacaaaagaggctaaagttgga
-140 aaaggtgtgcgctaataaagtatgatgectatcagagtgegacattaatccaaacgeagegtagacacgeattgggtecageacacacegggggatetge
-40 tttgttttttttttctaaatcaaaccteccaccagagaaa ATGATCTGTCTCACATTGTGCTCTATCTCAGTTTGCTGGTTGCTTTGGGTCCAGTAGTT
1 M HLSHTIVLYULSTILILVYALTGTPVYV
61 CTGAGCGACCAAGAGACGCACCATCAGCAGCCCTCGGCCAGCAGCCCGGAGGACGCGGAGCAGTGCGCCACCTGCGACGTCCGGCAGCAGATAAAAACCA
21 L. S DQQETHHQQEPSASSPEDAEU GQCATT CDVIRQQTII KT
161 TGCGACTAAACGCGATCAAATCTCAGATTCTGAGCAAACTGCGAATGAAGGAAGCTCCGAACATCAGCCGAGACATTGTGAAGCAGCTCCTGCCCAAAGC
54M R L NA I KSQILSI KTLTZEMEKEAPNTIZSTZ RDTIVI KA GQLTLTPE KA
261 ACCGCCGCTGCAGCAGCTTCTCGACCAGTACGACGTGCTGGGAGATGACAACAGGGATGTGGTCATGGAGGATGATGATGAGCACGCCACCACAGAGACA
8 P PLQ@QLLDQYDVLGDDNIRDVVMETDDTDEUHATTET
361 ATCATGATGATGGCCACCGAACgtaagtttttattteacttaattaggaatgaaaaggacgegetectagacttttacgegeggggecaggeagagegeg
121 T M M M A TE
461 cgcggeagagegeacgggagacgetagatctaggtttatttagatttgattiggaggcactattagaaatacggatagataagagtaccaagacttaaga
561 ttgtacaggaatcagtacatttagtcatgeggegeatgatgtaaagggttcatttecagatgtegtgecatgggtttttattaatgttattecattecattta
661 tatectttttegtecacttatttetetgtgtaaatttecaatcacacatggtecagtaaacacagtetetetgtgttettetecagCCGAGCCCATCGTCCAG
128 PEPIVAQ
761 GTGGATGCGGAGCCCAAGTGCTGCTTTTTCTCTTTTACCCAAAAGT TTCAAGCCAGTCGCATCGTGCGGGCGCAGCTCTGGGTCTACTTGCGGCCGGCGG
134 VDAEPKCCFTFSTFTQ KT FQ@ASRTIVRAQLUWYVYYTLT REPA
861 ACGAGGCGACCACCGTGTTCCTGCAGATCTCCCGCCTGATGCCGGTCACGGACGGGAGCAGGCACATACGGATCCGTTCCCTGAAGATTGACGTGAACGC
67D E AT TV FLGQTI SRLMPVYTDOGSI RHTITZERTIRSTELTEKTITDVNA
961 CGGGCTCAGCTCCTGGCAAAGTATAGACGTCAAACAAGTGTTGACTGTGTGGCTGCGGCAGCCGGAGACCAACTGGGGCATCGAGATTAACGCCTTCGAT
200 6 L SSW%W@SIDVKGEVLTVWILRAPETNUWGTIETINATFTID
1061 TCGAGGGGAAACGACTTGGCCGTGACCTCCACAGAGCCCGGAGAGGAAGGACTGgtgagetgacaactgatttctecataaaacacaaccteatggtgacg
334 S RGNDULAVTSTETPGETETGTL
1161 ttttttttactagaagtgaatagtgtgggtecatgegagecagetgaaacagetcagttegtataaatgtgecctgacagaageaaaacgttttectaaaa
1261 attcaggtcccaagtgggttttecatttectgttgeactgtgecagggatttgaacttecaggecteccagaggttteagtgtgecagagagactttgeagaate
1361 agcaggtggtgaaacactcagectgttggaagaacgaattaagatataaaagacttttgaaaacagtaatggacccagtgtgecatgeaggegtgeacetg
1461 catttggecaaatgecctgtecacaataacctcaaatcttactgecttattacataaaggttcacctgetecacatticettaaagtattetgtetgacte
1561 tgtaaatcagagtaattgccttcacactaacacacacacacacacacacactgetactatcagtgacaaacacacatcacgeagetcaaacactggeace
1661 agactcaggggcaattagaatacatcageggetgtggttaaccaaccgtcagatgatttaatttececttaaaactcaaagtttcataatattategtgeca
1761 tgtttgaaaaccagettcaagggtcgagageaceggattaaaagatttcatetgactgetgtecateccactetettttgecaaagtetttcatttecatttt
1861  tgtcatttcagCAACCATTCATGGAGGTGAAGATCACCGACGGCCCAAAGCGAGTCAGGAGAGACGCGGGCCTGGACTGTGACGAAAACTCCCCAGAGAC
252 Q PFMEVEKITDGPI KU RV ERDAGLUDTC CDENSUPET
1961  CCGGTGCTGCCGCTATCOGCTCACGGTTGACT TTGAGGACTTTGGCTGGGACTGGATTATTGCCCCAAAGCGCTACAAGGCCAACTATTGCTCTGGGGAG
282 R CCRYPLTVDVFEDFGWDWTITIAPI KT EYZ KANYT CSGE
2061  TGTGAGTACATGCACTTGCAGAAGTATCCCCACACCCACCTGGTGAACAAAGCCAACCCCAGAGGGACCGCAGGCCCCTGCTGTACCCCCACCAAGATGT
326 C EY M HL @ KYPHTHLVYVYNIEKANPRGTAGPTCTCTTZPTI KM
2161  CGCCCATCAACATGCTCTACTTTAATCGCAAAGAGCAGATCATCTACGGCAAGATCCCCTCCATGGTGGTGGACCGTTGCGGATGCTCTTGAgtcgggac
348S P I NM LY FNRIKEGQITIYGE KTIUPSMVVDRTZ CGT CS S *
2261 ggagagegtctggaggacgggegggggegeagtggeteteecctggeetecaacttcagacttgttgacacaaccaateccaccagttcegaagetttectge
2361 agaacatggtgcaatagaaccagagtagceggecacaaacageccgacttteetgeagggecagegetttcacaaceggeatagetettttetttetteetg
2461 tgaaatcttagccatagaggcttgaagtcagaacaatacaggaacacacataaacacgecatgcacacatgetggacgttggaatgaatgtagacagaaat
2561 gatcaaaactattcaaaaaaaacttttttctcecategttacegtgttetetecatttatacgaacatgetgacagattatactcacatgeegtetactee
2661 actccactcatagccaacatacaagctaatacacgtttcgectaagetgtttgtgataatcatttttecgagttatgttttcagagtgaaaccaggaatect
2761 caaggactttttgaagagggcttggaaaacacagetggaggttcagageaatattttactetggeagaacatgtttatgteccacgtaggttcataggagt
2861 tggaaaaaaaccaactttacaacatttggaaaattagacacacagecattttcctttetgtgetggettaaactaattcattctatgttctgattacttaa
2961 geggagagetgtgtateatggcatggaagttgatcactectgagatecectatggacacaaaaatgtteccaccagggtgaagtaccactttaagtttetegee
3061 atacacaaacacacacacgcacacacacacacccaaccaagaagcatcctceteteagteataatcactatccaacaacagagecagacetgeccaataca
3161 cttgaatgattctgattgtaaattcacttgactggacagaaggacttgaactgaaggcacgatgaatgecagectacaaatgaaaatgtgtttaagacaga
3261 gaaactgggttgtticagatgtatgaatgttgagatcatgettaaactetgtettacatcaacacagtttgeactatggcacaccaatagaaaaaattggt
3361 tgctacaaaagttgtaaaaaactgattttgatatatttgecttatttgtatagtatacatatgecattgtttccagtaggagttgectttctaaaccactg
3461 ttggtaaatgtataaaaccacaatccatcaaaaatgtaatacagcaactacttgttttaacaaataasagtttctagecttgtttgetgagttgtttgttty
3561 cgtgttttctgectcacatecggacgattttt

B 1 ZF& MSTN EEFE5

TATA & (TATAA) BEFFER,.CAAT £ (CCAAD i F L FHT LE box HEFZMPERSR,
MEFSAATAAM AERARR. MERFSHNEZERE A RMATFEI YGTIGTIY) AETFTHLEER

Fig.1 The Sequence of MSTN

TATA box(TATAA) was framed, CAAT box(CCAAT) was underlined, E box was framed and shadowed,
poly A signal was waved, the conserved sequence between polyA signal and polyA was indicated with (___)
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Fig.2 Phylogeny tree of Japanese flounder MSTN
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i 3ot [R) PR 43 BT R HE AL 4347, 5F 8% MSTN R
52k MSTN ERA BRI R R, G T %%
HEF MSTN ZFHIFHEMEHE T I &
MSTN. @it fF 5l 487, RIK B A LA 5
MSTN % B A & W 4 SNP fi & (Genbank
Accession No. EF668005, EF668006) , — 4%k 4
GRS X, R LR B — AN RAETE SR
X,

AT MSTN RXWGIY, EBREANHHBX,
1M B3& 7T LGE i PCR =4 R BB KN 3 5% 5%
ARMTRE, MRREZYE BB cDNA K
AR, MU B 8% AN & FRBBT ;R R
RS HH DNA K BEAHRE, W36 B ¥ g4 4b
FREBRE, NS actin W] LI B FH DNA
HH. ERBEET, BAKNE MSTN R1X
( 4-B) , i Bl MSTN 7 F 6E IR R R B i 8 i If
REEEEF, MU 45 R b e i 8 R B0

MSTN e 5 8l A K &Rk (8 4-C,D,E), Ui
B MSTN Efa kM2 R AR EEE/EAP.
HEEFRFHEERER(E4-C.D), BErEHER
FEHER AR, ENATEKRGNUE T
REEERAERMK(E4-C,D,E), AHRE
B, KA AT Rk 4 5 MSTN B335, 4 94t
BRI MSTN B3R, K BB A
HBEAHME, LEEF T AR, RRPRE
R RBEIT T RE S (EERE, EHILR 1
BL,EBIR 1 A, RARFERET , HREEE
MBRRBELEE AR (B 4-C,D,E), i8] MSTN
MREZIFEFRREGER., KPR 3 A%
& HY K 52 B B B BERR , LA MSTN RikK
FRIEEAREMMA S (B 4-CAE 4D R LK
MSTN RX &5 actin RIXEX ) ; WMEH
B2 A TR BEE(E 4D AE 4-E
HHLA MSTN £RiRE S actin RIXEXH) . 7
EFEFREGMET, RAFEETEHESSE
(IHEKEAH1270bp, EFHERKE Y 2.4 kb)
(B 4-D), & FHEBTHRE 5% A2 W 5 B H



Japanese flounder ——MWHLSHIVLYLSLLVALGPVVLSDQETHHQ————QPSASSPEDAE———QCATCDVRQQIKTMRLNATKSQILSKLRMKEAPNISRDIVKQLLPK

channel catfish ——...AQVLIS, GFV, . F., MART. TGAPE. QQ——Q. QPTAVT. ER. AQCSAASA. AF, .HS.QL..Q........... LQ..V...V.......
mozambique tilapia —....Q........ L.......... AGg— —. .. V.T.V.TD—..... B E........
red seabream —..P.Q....... Voo, 4. QeQeA8Q. ... TG. . . T. — E.

striped seabass —....QA..... ] [ — —....T....T.—~— E

rainbow trout-1 —...TQVLL...FM..F...G.G.TA. . — —..P.TD—.G. —— E

rainbow trout-2 -—. N.MQVLI...FM..F. . MG.G. . TA. . —— —. SE. TD—.G.——..S..E...... N..Hooooooonn LH......
zebrafish-1 -——..FIQVLIS..V.I.C... GYG. ITA————-] H. QPSTAT.ES. —-L.S. .EF. .HS.L.. . H........... Lg......
zebrafish-2 ——. F. LFYLSFWGV. GSQNQNLSTTTT. TT-——— —, AFVTPGD. NG———. . T..QF...S.LL..HS....... I.LEQ.......

fugu rubripes ——.@..PSM. HF. . MIS.SL....G....Q—— —..PVG. ... T.—..V...... H.oooooone.

fugu rubripes-2 ~ ———— M. V. AV, TVVSAGFSMEMNQTS RLL.E. G. ..SA, F.EHS.Q...HS....... I..LEQ.......
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Fig.3 Alignment of protein sequences

RXXR proteolytic cleavage site was underlined, conserved cysteine was indicated with stars
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B4 ZF# MSTN RT-PCR 4H#7

A, F#F actin HZZEF H DNA 1 cDNA F P 1, cDNA;actin 3| ¥ % F #F cDNA F 3 3 7™ 4 ; cDNA + DNA; actin 5| 4 7= IF #%
cDNA 5 DNA R&Y FHY 374 ; DNA :actin 5| ¥ 7E5F #F DNA Y 74, B ABEER 60 & ,30 1~F3R

B. ZF#f MSTN AR E B HIRE I . M:Marker; 1.5 G5 ;2. BRI ;3. WM H 4. BEWH:5: B3R M 6.0 80,7
B, Eh actin WS =9, T K E 480 bp 224,30 MERR; F My MSTN ZERREREZF o 815 8 /=4, T K E 1270 bp,
60 MEIR

C. ZF#f MSTN 7£ 3 A i, KEIYURA A AR ARARE ST, M:Marker; 1. J3i;2: JLE;3: L4 8:5. 5 ;6. 57,7 04;8.08,;9. 4,
B actin WY W =Y, UK BE 480 bp Z5 47,30 AMFEIR; Ty MSTN ZEARF AL WY 7= , TR B 1270 bp,60 53R
D. ZF# MSTN Z£ 6 A ¢, EH B AKAHANARENN . M:Marker; 1. ¥R ;2. 0853 LA ;4. L ;5. 06;6. 537 FF;8. 18,9 01510,
i, BN actin WY W=, B K BE 480 bp 724,30 AMEIR; F 25 MSTN ZER R AR KT 14 =4, BUHK E 1270 bp,60 A4
AR R AT K E 2. 4 kb

E. ZF#f MSTN 7£ 2 &, SR B AR AR R R DT, M:Marker; 1. ¥ I 52 ML ;34854 JBR;5:0;36: 08;7: L F;8: 1,9
;10 LA, B actin NS Y =Y, TEIKE 480 bp 224,30 14538 ; F A MSTN ZERFHAR AT ¥ 7=%, MK E 1270
bp,60 ~EFR

Fig.4 RT-PCR analysis of MSTN in Japanese flounder

A. Amplification product of actin in DNA and ¢cDNA of Japanese flounder. ¢cDNA: Amplification product of actin in cDNA; cDNA +
DNA: Amplification product of actin in DNA and ¢cDNA; DNA; Amplification product of actin in DNA. TM =60 °C,60 cycles

B. RT-PCR analysis of MSTN during embryo development. M: Marker; 1; control; 2; blastula stage; 3 gastrula stage; 4; bud early
stage; 5:bud late stage; 6: heart beating stage; 7: hatching stage, Predicted actin PCR product upside was 480 bp with 30 cycles;
predicted MSTN PCR product downside was 1 270 bp with 60 cycles

C. RT-PCR analysis of MSTN in tissues of 3 months old Japanese flounder with long term starvation(one month). M: Marker; 1:brain;
2:muscle;3: heart;4:intestine; 5: kidney; 6: liver; 7: spleen, 8: eye, 9:gill, Predicted actin PCR product upside was 480 bp with 30
cycles; predicted MSTN PCR product downside was 1 270 bp with 60 cycles

D. RT-PCR analysis of MSTN in tissues of 6 months old Japanese flounder with normal feeding. M. Marker; 1:gond;2: brainl;3:
muscle; 4:heart;5:intestine; 6:kidney;7:liver;8: spleen;9:eye,10.gill. Predicted actin PCR product upside was 480 bp with 30 cycles;
predicted MSTN PCR product downside was 1 270 bp with 60 cycles and unspliced transcription was predicted as 2. 4 kb

E. RT-PCR analysis of MSTN in tissues of 2 year old Japanese flounder with short term starvation(one week). M: Marker;1:gond;2:
blood;3:gill;4:skin; 5:heart; 6:brain;7; headkidney;8:intestine;9:kidney;10:muscle, Predicted actin PCR product upside was 480 bp
with 30 cycles; predicted MSTN PCR product downside was 1 270 bp with 60 cycles
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Cloning and expression analysis of the myostatin (MSTN) gene in
Paralichthys olivaceus

XU Jian-yong'?, CHEN Song-lin'
(1. Key Lab for Sustainable Utilization of Marine Fisheries Resources Certificated by the Ministry
of Agriculture, Yellow Sea Fisheries Research Institute, Qingdao 266071, China;
2. College of Marine Life Science, Ocean University of China, Qingdao 266003, China)

Abstract: Myostatin (MSTN) gene was isolated from Japanese flounder (Paralichthys olivaceus) by
homology cloning strategy and genome walking. Two pairs of degenerate primers were designed
according to the conserved region of MSTN genes from different fish. Full length DNA sequence of
MSTN gene was obtained after one step of 3’ genome walking and two steps of 5’ genome walking. By
sequence analysis and verified in cDNA level, Japanese flounder MSTN gene included three exons and
two introns, encoding a 374-amino-acid protein. Eight TATA boxes, one CAAT box and six E boxes
were located in 5’ flanking region. A polyA signal existed in 3’ flanking region. Two single nucleotide
polymorphism (SNP) sites were discovered within MSTN cDNA, one located in coding region with
synonymous mutation and the other located in 3’ untranslated region. Nine conserved cysteine
residues and an RXXR proteolytic cleavage domain were detected in the C terminal of protein. MSTN
in Japanese flounder was highly homologous with MSTN genes in fish via phylogeny analysis, which
had 64.5%, 63.5%, 64.5%, 65.5%, 80.1%, 83.5%, 84.5%, 92.6%, 90.5%, 77.5% identity
with human, house mouse, chicken, zebrafish-2, zebrafish-1, rainbow trout-2, rainbow trout-1,
striped bass, red seabream and channel catfish, respectively. The MSTN gene of Japanese flounder
might belong to type I MSTN, according to identity analysis. The RT-PCR analysis demonstrated
that MSTN was undetectable during embryo development, indicating low expression or no expression
during embryo development. MSTN had high expression in brain of Japanese flounder, indicating the
important role in neural development. The expression of MSTN in kidney indicated the potential role
in immunity. However, the expression of MSTN of Japanese flounder in muscle was low. Starvation
could induce reduction of MSTN expression in muscle. Unspliced transcript was discovered in normal
individual, which was verified by sequencing. The spliced transcript was about 1270 bp and the
unspliced transcript was about 2.4 kb which had all introns. The transcription of myostatin was
influenced by environment factors in adult, indicating the transcription was under regulation.

Key words: Japanese flounder(Paralichthys olivaceus) ; myostatin(MSTN); cloning



