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i E: RAAMAWFAR B L, £ dbEST &#EAE T HATR R ML LR, KB LANAKRGF R HEE Expressed Sequence
Tag(DY426490, CF787546, AJ660979, AJ664670, AJ663820, AJ680159, DN106254). i# i $f 4 Fa it — % RT-PCR 3 I Io3E,
FAFHMAF AR 2K cDNA 57|, 24K 651 bp, FFAAFLAEH 54~452 bp, HAA 132 MR, FlRESHTER
A, HA. DRAFKXRAGIAELE cDNA %4 R (CDS)F B F A 87.2%. 77.6%F= 77.9%. A1/ F & 698 LA
# cDNA, M# &L H AR pGEX-4T-1-musclin, /& BL21 KMAFE ¥ R KA FskiL T 5 FEH 38.59 kD ¢ @& %4
GST-Musclin, Fi& B & & P H R #ATE T .
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Cloning and Expression of the Pig Skeletal Muscle Musclin
Gene

Weijie Wang, Hongji Li, Ligiang Han, Yueying Wang, Jing Wang, Weihua Li, Maowang Lin,
Yulei Tai, Zhiqgiang Zhang, Meng Zang, Yanling Wang, and Guoyu Yang
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Abstract: We found seven tag sequence with high homology in dbEST by using human musclin gene, and got its cDNA sequence,
which consists of 651bp and the open reading frame was 54~452 bp detected by RT-PCR, encoding 132 amino acid residue protein .
The new gene has high homology with that of human, mouse and rat, the rate is 87.2%, 77.6% and 77.9%, respectively; the gene
fragment was cloned into expression vector pGEX-4T-1, and the recombinant was transformed into E. coli BL21. Induced by IPTG,
the fusion protein GST-musclin, a 38.59 kD protein was successfully expressed in E. coli BL21 and identified by Western blotting.
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Musclin J&:H Nishizawa H 282004 fIfES  FIG0A] RS0 50 B W) U5 A 26 1 5 A B . “KKKR”
PO (SSTYH AR, TE/NREH IR —FoE i BP M2 2RE A YA, /N musclin 1Y 2 5 R
WmHEZAK. MR, KRB, A Musclin &4 130~133 RIS A REBFEETES 518 75.9%F 90.2%.
MNRIERIRIE, 7 Fmh 11 kD, H N-¥m& A —4  Northern blotting 5%, /N Musclin mRNA X
30 AL EEMBREEME TR, 7 C- RS FRRETEHIL mRNA 1R EZHIE IR
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T 15 3 A3 KR . Banzet S %(2007)P2R%
] Real-time PCR ¥l T Musclin mRNA 7£ K fl &
AL A R S5 WL 4 R R L &R, IESE
Musclin F= 227545 W% f# 7Y (Fast-Glycolytic fiber)
WErdih ik, HBEE S AR R R TS
Fr 224k .

HAT, MARWA R FH Musclin 3 H 45T i
T AT IS A FH RT-PCR £ K 3¢ B T %% Musclin FE[H,
it — Bt T RR G Y, MRS
pGEX-4T-1-musclin, £ BL21 KIGFF i H i oh =ik
aifh T B 1 GST-Musclin, Jfi8 11 Western
blotting F M T 32— A UERH .
1 MRAnT
1.1

B IR A 514 . B 5 . RNA gl
7). pMD19-T #Z{& . INTP-mix, TaKaRa Agarose
Gel DNA Purification Kit Ver.2.0, TaKaRa MiniBEST
Plasmid Purification Kit Ver.2.0 T %AW (Ki%E)E
RS W 2% RNA OUT Wy 345 BH iy 7 IX R P L 1A
THARAH . 2x Taq PCR MasterMix (75 44k}).
Western blotting fi &5 A1 ¥ . Anti-GST antibody .
IgG-HRP F1 DAB g A5y F TIANGEN A ). 52
B AR B RS HT RO A BR 2 w4 K 1 A

JeRE ) I B

1.2 EST BFREMSH

PUNE B UL PR 28 3300 35 B 7 910 (AY 573933) 4
Hit, FIH] Blast #)%, 7E3EE A NCBI(http:/www.
ncbi.nlm.nih.gov)¥: 2 ESTs, %3] 7 4% [a] P61 45 o Kk
K 741 (GenBank Accession No. DY426490, CF787546,
AJ660979, AJ664670, AJ663820, AJ680159, DN106254),
SXJ5, F DNAstar BAFHKT 100 bp HARMIESE
80% LI LAY ESTs Pfk. fEAf. LT IEA S 19751
HIF ORE-finder T H A7 I 7 [ BEAE A 1HU3)
1.2.1 & RNA #9##2

BB EH#EL0.1 g, R RNA OUT $2HUE RNA,
WMT 15 uL DEPC AbFE K iR 45
1.2.2  JYEERER) RT-PCR 42 5 Fl/F 91 587

TE D] 2 AE R 0 25 - N L 2 6 P T —
XE1Y-F1 A RL, S8R BioXM $44, 514
J¥51: F1(5' CACAAGATGATGGACTGGAGACTGG

3")F1 R1(5' AGGATTAATTAGCCTCTGGAATTTG 3');
SIW R A (RE) A BRA Al A . DAY A
RNA M#itly, F TaKaRa AMV Reverse Transcriptase
XL S %53 cDNA ., PUREE 5% cDNA A B
T4kHE. PCR MR ZR: 95°C TiZAEME 5 min, RJE
95°C 25 30's, 50°C Bk 30s, 72°C ZEff 45 s, fix
J7 72°C #Ef 10 min, PCR ¥ H] 1.0%[0 Brfswi sk
Jii& Hi, vk A M, A TaKaRa Agarose Gel DNA
Purification Kit Ver.2.0 #E474li4L .
1.2.3 DNA JFZAER ;7

4 PCRY™ 14 7= Wy 4lifb J5 3% $2 51 pMD19-T £ A
I, ¥4k CaCl, il 45 1) E. coli DHS a2 &4
JiL o A e p b st = R AR B R A R
61
1.2.4  JFO4Hr
{E NCBI [jiz47 Blast, ORF Finder, SignalP &
BioXM #4537 .
1.3 % Musclin B#ZRIXGUINEE
1.3.1 ER 7Ykt

AL F 352 R RN ZE cDNA J¥41, FI]
S|P Bioxm 4357 musclin 2440 | |
514, 5 TAGGATCCATGGATGTCACGACAA 3'
5" TA CTCGATTAGCCTCTGGAATTTGA 3, 7E
S 57 A BamH T B4 5 FIE I BHAE TA,
TS SR Xho T BV S AR P B IE TA
1.3.2 Musclin L FZEAEZLEIIH #E . LE

¥ PCR 7= MR A% 35 2 A& pGEX-4T-1 43l
FH BamH 1 F1 Xho I 4351 #E47 XUEGYI, 4350 [nlic H 1
A BRI U)K B, ¥ — 35l TaKaRa A Al
T4 DNA # M E 16°C 42 4 h, =W A
CaCl, By DHSopd #kHr, 42 UL Ak Bk, &
PCR 51l ¥ %5 5 3% $2 J7 1o IE 4 J B Bk 5% A BL21
BBk
1.3.3  pGEX-4T-1-musclin 7= 20 11 79 FEA

pGEX-4T-1-musclin 7E J5 4% 40 il H 1) K3k
& pGEX-4T-1-musclin i BL21 F bR 1115 S %
ik, S0, TEWW ODeoo Y WMAELILE] 0.7 I, i
IPTG £4 4 ¥ 0.4 mmol/L, 35°C 4kZ:4%3% 4 h. 433
HL0.5 mL B, 25.0WCE R, fin20 pL 1 x SDS I
FER D, PR IR B AN 5 min, F 12%01)
SDS-PAGE i F Uk % 7E IR 45 R
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1.3.4 GST-Musclin g & Z& F1#926 1

GST-Musclin @& & W 2lifk: F IPTG 535
YT 200 mL F 4°C, 5000 r/min #.0> 10 min, 10 mL
W2 £ 2% v (Phosphoresce buffer solution, PBS)T#
4, I 1% Triton X-100(V/V). 1% B-#i %L ZEL(VIV).
Aprotinin £(1 mmol/L), NIVAEMZE 1 mg/mL, RiERE
5], FIAER 15 min, B S EBAE, HK 1 min(80 W),
(PR 1 min, JL@ERE 7 ¥k, VK #AE. 485 10 000 r/min
B0 10 min, $ EES PBS RN H KB
NERERENRS) 1 he 8038 B3, ¥ PBS ¥t 3 1. 500
uL A8 ORI 2 e H R A 2% w9 (10 mmol/L i i R 4%
JEH K, 50 mmol/L Tris-HCI, pH 8.0)%E 8 3 Y Itk 4
VEMRZE PR S 2 Ab B 1 S 2 x B HL Uk B AR ZR
ORSERBUR G AT 45, 100°C #i7K ¥ 10 min, 1%
WZEZEE, FRE, HET 15%0 SDS-Z8 P4 Ik e sE e
HLUK, MLUKES R E Dl i e ta | h, RSB 6 h,
AL DL WS A5 I HEAH
1.3.5 Western blotting £7/ GST-Musclin 45 /7

& af A A EF X GST B Bt 48 #E 17 Western
blotting FI, M i — 25Uk B 45 3 0 AT S 1

2 X

2.1 EST W9 FRBEFMFMFIFEIE RT-PCR IiE

HL 7 SR 5 PRSI B 651 bp. ORF JT ikt B HE
SrMr IR, JF RO BEHE K 399 bp(54~452 bp) i fith
132 ANEIERIE 1) 5 /N BB UL
WKL cDNA Faht XA % e Rk, [A]6 1 53 5]

o 87.2%. 77.6%H 77.9%(Kl 2). J& ML % HEM J
R LR T K N 132aa, SignalP {5 5 1k K
N-%i 1~27aa, ZIEEMITFHIHEA “KKKR” Z5HF
5/ ANP, BNP, CNP 2 [ ) [a] Y [X ek it B 4
WL ZZE R RRAE 5 A . R BRI/ BRUUL A 28 AH — 3

5O /NRUF R BB 8% UL A 26 26 17 91 () I
IR 87.1% . T2.3%F1 72.7% . 1T e 152 HE P s
WitFEF 919, DLg s lE mRNA R 17
RT-PCR SLIREiE, 455K 5 F s R ox e —
RS $E 48 GenBank Y5 (GenBank Accession No.:
EF503638).

gggaaactgcacagacaggactttaaagttagaatctecctgatttttcacaag

1 atgatggactggagactggeaagtgtgcattttatecteggetgtgacgectgatgototeg
M MDWRLASVYHFI LAVTL LW
61 agctcaggaaaagtgctttcaatggatgtcacgacaaaggectttgattctgaactcata

S S GKVLSMDVTITTKAFDSETL
121 gatgtte acccacaatg tcagctactgatctggcagectaaa
DVEPPPTMNTETEIEKSATDLAAK
181 ctcttacttcttgatgaacttgtgtetotggagaatgatgtgattgaaacaaagaagaaa
L LLLDELVYVSLENDVYVIETIEKIEKHK
241 agaagcttctotggttttggttotococctggacagactectcageaggctoteocagateat
R S FSGFGSPLDRLSAGSZPTDH
301 eaaggteasacagaggasagtagtagateatccaaaaaagegattoggcatecoogtggat
K G KOQoREKVVDHPEKI KR RFGIPVD
361 cggattggtagaaaccggcttccaaattccagaggetaa
R I GRNRLPNSRTG *
tgaaatgtcacagaaacatggaagatgeticagtgaagttettcacactecttaatgatt
aaacttctaaggaacattctgtaatcctttectgagettgaacttcagttcatcacatea
cagtattgttacaacttcaattaaattatgcagttaatttcaatgcatgga

1 Musclin B cDNA FHIFIHEN M E B RF7)
Fig. 1 cDNA and predicted protein sequence of Musclin
2.2 pGEX-4T-1-musclin ZEJR#Z4A P HIRIZE R

R 4 i I R B AR A BL21 R
hitfr Rk, RIBMEA KN RY 38.59 kD, i
WRhA 2 F1 GST-Musclin (1943 ¥ i —3, SDS-PAGE
HLIKET AR ILIE 3,

pIg I [
Human [M]L

Mouse |2
Rat M

L

pIg L
Human [T
Mouse
Rat

PIg R
Human [E-R "
Mouse
Rat

PIg ..
Human |&v
Mouse T
Rat

1IR3 ]

e Ll e b —
b D Wbd oD D

2 Musclin & B FF 5 ER 1% b 3t

Fig. 2 Multiple sequence alignment result of Musclin protein
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FHAGE: BN RIER ) cDNA sefE 54k
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kD M 1

972 e &

66.4

E 3 pGEX-4T-1 ByFRiLkF=41#) SDS-PAGE 43 #7
Fig. 3 Analysis of the expressed protein pGEX-4T-1 by
SDS-PAGE
1: uninduced bacteria; 2~6: deposition of indueed; pGEX-4T-1

recombinant bacteria: 7: control; M: protein marker

2.3 GST-Musclin i & ERMELER

A b = 15%0% SDS-PAGE Hi Kk kil
S5V 4, B NZE B A5 50 3 IR I RE i,
FEAFES A 24

Bl 4 GST-Musclin fiE&EHALER
Fig. 4 SDS-PAGE analysis of the purified GST-Musclin

2.4 Western blotting i 45 &R

PG BEAT 1) NC BRAE7E T K s vk, el A
DAB WA, K% 45 s BRNS5HE, s BIA
TBST W P21k b . feZa5 R LA S,
3 b

AkRE T A LI E N W ae R 5, 4
PR PR 3 DA RE A A AT R, A 000 4 5 P 0 B 1) B e
B AN L G A E AT R Z — o AR IR
IR R R A B ILRE R L . A USRI 2 R AR
R =i I Ve o8 1 7 N 1)) U S a1 2 o S P e e
PLS5 o WA/ sl A 43 05 SR B A LA AR L AR
iz shoige, F&E DU R AE 25 N 43 1 5 =R 5 Bl

38.59kD

5 Western blotting #&i] GST-Musclin & & H
Fig. 5 Identification of the purified GST-Musclin by
Western blotting

W E ALY, HIbiEs THRRE T
(myokines) AR, H AT ELIE S L4 00 14 41
K ¥# IL-6. TNF-a. IGF-1. Myostatin 2§47,

Nishizawa H 2£(2004)" & 38 345 4% £ “musclin”, H
SARTENLA 2R k" B A ML X - . Thomas
G %5(2003) VB B 44U R4S — 1S M2 K,
% °h “osteocrin” , HEMT] HE & AN E AN M B9 — FpJE
TRF . B IFEEE musclin 5 osteocrin [ 4 [6] — 3
I, HOEAAremt s Rk 22 20, 7E IG5

AR E S E AR, AR BN A
KiK.

A K musclin AP FINEERM A T 0 IE
Nishizawa H 2:(2004) "BF5EIESE, #EEF20H musclin
RN, 25 48 h 5, /NEHENLF musclin ()
mRNA £ X JLFiH %k, FAPTHEG 24 h, nRNA £k
VKA ; STZ 55 19 R &% 2R R B /N BUHE I UL musclin (9
mRNA ik W 2 FEAL; 78 9 5 & H Pt/ B Al
musclin [ mRNA k¥ W27, BRscg b k 3t
JBe By A IGF-1 Sy AR A9 T+ LA musclin
) mRNA ik, ME FIRE. FHAE LRER
forskolin MJH & %X musclin B mRNA Fik; £
C2C12 4, musclin B A 00 B 5 25 0 A 7 4
BERIEE N S e & . R, musclin 7] G252 L4
JH ) e & R 5 R PPARy 385 troglitazone 7] 75
FANAIAE musclin (YRI5, HIHAF 54 FER M
AN,

A A RT-PCR HARFERE 4% musclin
PR, BT A5 1 1y 4 v B 2R ABL T I R R SR Y 22 2
R B TR D)7 2 -KKKR . FH G T e, HorTag S8
TR R ESRIEA —EMX R IrliE—2
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