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AL A K3 H] EATHEARCDNA = 18 78 ¥ % 3,
3 oa > 4 s (D

%ﬂ%&‘%« 2) D 5%73\7[( (3)

W I - 9654 H1SH + #E2 HI - 9657H2H

EES

A3 H AR EIT LY AR BB ZZRTEK (myostatin propeptide ) cDNA 7 5525 Bl H 2R 5
RS AR A R R SR - 38 DURBUMEE A A R ISR AT ED) - BBk
21128 bp WAL RINHI R AL FRZELIE (cDNA) fER AR » ISR S EBE
J& (Nest PCR) 3#JH - 5828 bp Z AL KINHIZRATHEIKPCREY) - A HIERFIEEEY] > KA
A RANFIRATIE K DNAFES > {2 5% ApGAPZ a At » SERRIHEEE (pGAPZ a A Myostatin-
propeptide ) ZEEHE o [RIRFF FHEINE 7R vk BL PRI R Y] ~ BT RR S5 oA Bl LY - WERB LA A R 3
3R B K & B GRREHE AR e  RE BE A R 58 e RIS Y ERE REMIIE > FfESDS-
PAGEEL PG J7 s8R0 4T - MRS 2R B B AR B AN B R L PR A R SR AT I 2 1 R o
273

FRSERA ¢ EE  BUTERK - RIS

B

RIS SRS — R R S B MR RE R - ST B o S A A OB AL AP R B
A ky10.1 ~ 7.9826.88H » HH/ERGE R 1.2720.25 kg (£55F > 2003) -~ BUR&ABFAET 52 000
IS BRI AL P A B R R & BREIFER BN Z I - TR IR IR 52 A7 4 Hi 28 e EE (R AT 7
FERFERTEL > KL S il H 2R B A N AP R AL A 5 - ME TR BT A S R s S -
Shaoqan et al. (1998) SCRKfEH - FrAE#e ERS LA FEASE - FENINERIIFIZAMRNARE &
HEgaBlg - BURNAAE RGN AN B AR EAR - M > EILAA RS
FmRNARH BRI > MIKMEREREEIANREZIEM (Jennifer er al., 2002) - FEHIHIILA

(1) 1TERbeRsEs Bga A BT e 5 25 137057 -
(2) 1TEbeRsEZ A m e 78 -

(3) BITZHEURER A BT -

(4) @EFAfEZE > E-mail : fcliu@mail tlri.gov.tw
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A RITIRENERE Tk > i DUG G R N Ze 8 7 R8I AN EH 2 HBY (Szabo
etal., 1998) o STFARMIEEB - /NELZNAERANHFZ G (N-terminal ) £ 276 {lllz A EEIEIK
(MAERIH R ) - BAMHHERIIEZER (Bogdanovich e al., 2005) -« At » A&
AR R FH UL D 26 = 00 1 38 1 PG 0 5 RTS8 A D B AR L P 2B R ) SR i R R e - (o
QB RERFEE LM > KRR IMEE LA A FANRISRATIERK - 307558 F ELFA LA A R SR A A
KU $ETH SRR AE A L AR - BRI B W FLRE

MEERTIIE

L. LA S BHIE cDNA 2380

N CEEFANA L RIGI R cDNA {ERBR - &EHEH EcoR 1 F1 Xba 1 mafE R Y)
frizEze@y ¥ (E1) > 25 RETES |5 -TGAATTCATGCAAAC TG C-3 B EL|[FS’
-TCTAGAGGATCTTTTGG-3" » FI| ] X B S W [ e /535 » 3#JH 828 bp WA R HIHIZA{HE
JIk ¢cDNA » PCRIZJEMR:F594°C ~ 253 SR 77 BiEEE e DNA - BEREHETT30TRER L34 - BefF o3y
94°C ~ 308 > 63°C ~ 30808 72°C ~ I3 EELIR IR ZT2C ~ TR MEER - & R4 RIIHISE
HIENK cDNA - K585 .2 PCR EY) » FII] T4 #EGEEEAS pGEM-T Easy ##8 (#4M[E2 ; Promega
, Madison) - FF|AI42°C IR Fe4STHEITEVE B (heat shock) - KEZ#EBX AKRIGIERE » #
FEATRIVKIE 15 o FEBREBHRCEHRI 74 L IPTG (20%; isopropyl-b-D-thiogalactopyranoside;
Sigma) ~ 40 ¢ L X-gal (2%; bromo-4-chloro- 3-indolyl-b -D- galacto-pyranoside ; Sigma) Eid 50
pmole/ i L ampicillinizZ LB agar ( Luria - Bertani agar ; Difco, Detroit, MI, USA) - A 37 C @&
BEEE o RRZES R IAF A 4°C UkFE -

1. DLAAE EHIHISERTNEIL cDNA 2 REH Y & SR B 5

AL BRI ERTEIL C KRIG AR E R LB B5ERT - #£ 37°C BSEERGE 16 /NEF
ZEIHE RS DNA » FIH] EcoR 1 Fl Xba 1 Wi{EFRHIREETY] A A= 828 bpZ LA A KHNHI A AT IENIL
cDNA - {fERIIH I FEEES71H » 2R Pichia & pGAPZ a ATER LA A FHNHI SRR IE K & FRETH
#8 (Invitrogen Cor., California, USA) - [ERFFIA EcoR 1 #1 Xba 1 FREFRFIEFEY) pGAPZ a A &
Tidde - FAIH TAERGHR16°C TR 24 /N EHm#F# G » SeRBIER 22 (pGAPZa A
Myostatin-propeptide ) ° i EESE R 2 pGAPZ a A Myostatin-propeptide s » FIFH 25 ¢ g/ml
Zeocini4E# (Invitrogen Cor., California, USA ) HYfX, ampicillin x5 RS Bl Fijul B 7= 4HHA -
HETTERENH pGAPZ a A Myostatin-propeptide I #E < PHEAINIEIE £k -

1. DNA J#51 73 Ea L

(i) WALEEHIHIZE cDNA Py Bl g A F 30 ke 2 FLPA A= 5 00 34 510 R K -2 B Tk G A A 2
(open reading frame ) 43 HTEL L TENLAA: BHIHIZE cDNA JEH5 4T » B 5T R I
HEEEEE FEAREEE - KHBKES 50 pmole/ 1 L ampicillin §{4: 381 LB #&#gH; 25
Ho AR 37 °C M REEREE I8/ » HY 1.5 mIERA I EHELE + - DI QlAprep plasmid
(Qiagen Inc., Chatsworth, CA, USA.) #EUE % DNA - i) dideoxy chain termination
method ¥ TREEFFH B » LI FIFIBasic Local Alignment Search Tool (BLAST) #f7
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M PSS o TRt A RIS LA A RANHI R AT IR PR GEEESE (open reading
frame) J3ATELLEES - BRETAEFGEN 25 1 g/ml Zeocinz Hb - HAREFELIL A A RANHI R EHE
JiEEAHE -

(i) R HEMANAL RPN RAIE IR R EIE R 8T - BRI R R IR AIE IR SR
S - RIS 22L& (electroporator; MicroPulser Electroporator, Bio-rad ) & Hi#fE 2=
FERF A - AR 2 100 1 g/ml Zeocinfi4E 3% YPD Agar fifi i ARG R AINEIL 2 B
BIREETER - I8 BB ETEARR P 5 ~ 10LUR205% Zeocindfi4 32 YPD Agar » fx
eI R o U MR YPD BRI 72 /NREER - BB HUE HIEW - A 15%
SDS- PAGE (Sodium Dodecyl Sulfate Polyacrylamide Gel Electrophoresis) F174 /7 22Bh7E
G3HT - EiEEARBUNE M EANLA 4 RG22 B R ET AR -

SR B R

I. DA RN RATIEIL cDNA (& 355H

HERER A 1128 bp NIA4RHIFIZE cDNA & Il KGR EEIE K - £ LB RrSikhs s
FA<HIL DNA » {E R EIENLA A: RAHIHI 20T IR 2 B0 » R Sgesd ] |7 T £ AR SR
JEETE Y 828 bp Z LA RHIFIZERTIEAR cDNA (& 2) - FiHIETZE DHS a BRI - FLL
LB FFEIRET R Z<HUDNA » 65 b EfEDNAF]FHERHIAE EcoR 11 Xba 1 #UJELF 0.8%3E /5%
vk 0 WESY PCR EY NI KNSR ATEIZ cDNA ([E3) - [FRG Lalt DNAETTEH %
TR » WS HF R EFERF] A NCBI (National center for biotechnology information ) #guLHg it
A -1 HR-BLASTELE Y1) » TR PCR EVIRTH EcoR 11 Xba 1 FRFIEGYIAL LS LA A
FHIHIZZATERR cDNA 855 LA A4 RANHI A% RSB 100% (Yu et al., 2005; Accession
number NM214435) -

IT. (LA RA SR i IR A B G i R SR B T

i EcoR 1 M1 Xba TR {H PR B # Y] Ll PHEMIN 2 E#E DNABL pGAPZ a Al RIS -
FIFH0.8% HIHEHE Ik A AT LA L RANH SRATHEK cDNA (insert DNA) BlpGAPZ o AR #IHE
([E4) - FERTAR G IR R 2o e LA A RANR SR T PE KRS (pGAPZ a A Myostatin-
propeptide ) Z 1 - FEEESELZPGAPZ a A Myostatin-propeptideZR BTk s - FHEHE 2 P -
FIF & ZeocinPi A= 3R 55 2 T TAHE H EE - UK RV I MR LBES B S B 18 UL B B
DNA - FIfi EcoR 1 F1 Xba T FR 1B EL Y1 E BEDNA AR FEZEN LA RINHISRATIEIL cDNAERE
BIRpGAPZ o AZHHIHE - ([ES) - WKL E BEDNAMEITRL IR P51 04T - TEFENL A R RADHI R
AT EIR < BHBGRRAEZR Se B A R (R 1 Yu et al., 2005) - BZREGREEEZ LA A R ANHIZE AT
WERR RIS - DIREING Bal IHEYLETTHREIE (linearization) & > FLIFEZEfLEEHG LAk IS D
ERERIHIAE - SEATHAERIN100 ¢ g/ml Zeocinf U ASRESEEML » BN RN SRR LK B R E P
k> [FIFE R ZeocinIE RIS E201% - LIS ZIRNLARANHSRRTMEIC R EH B > &S
RAGEAREIE IR - FRFELAPREE PR Y YPDES BRI 28 72/ NRF 1% > HUH: B3 WG] A SDS-
PAGE VG5 SR BREMT - 5 SRR H o 20k B B B Pk o SEREL A 28 SR A1 SR AT A 23
fm ([E6) - AR PR BRI SN L WA L RIS SRl EIKED -
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(A) pGAPZoA expression vector
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(B) Mutagenic primer set sy spitaps
peTvestac=-propeptids excoding region(E2Ehg)
EcoR. 1 Xkal

GCTGAAGE £AATTLATGCAAAAACTGCAAATCTA ....... GACTGTGATGAGCACTCT CTAG.LACAAAAA
CGACTTCGACTTAAGTACG TTTTGAACG TTTAGAT....... CTGACACTACT OGTGAGAGATCT TGTT TTT

A EA EFM LTLLVWV EREDIULWVTF

Ste 13 signal cleavage

1. HEEENL A A A SR AR A Fe T e < s -

Fig. 1. The scheme of myostatin propeptide expression vector.

828 bp myostatin propeptide

2. 5E Bz [T IR LA A= R IIFIZE AL 828 bp cDNA -

Fig. 2. The 828 bp cDNA of myostatin propeptide was amplified with mutagenic primer set.
M represented 1kb of DNA marker. Lanes 1 and 2 represented the PCR product of myostatin
propeptide, respectively. Lane 3 represented H>O.
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828 bp myostatin propeptide

3. HEZSWLAAE RANHISRATIEKZ 828 bp cDNA 25/ pGEM-T Easy #if -

Fig. 3. Confirmation of pGEM-T Easy vector being ligated with myostatin propeptide cDNA (828 bp).
M represented 1 kb DNA marker. Lanes 1 and 2 respectively represented the plasmid DNA-extracted
from competent cells being ligated with myostatin propeptide cDNA which was confirmed by EcoR I
restriction enzyme digestion. Lane 3 represented H>O.

Linearized pGAPZoA vector

828 bp myostatin propeptide

4. 3] EcoR 1 1 Xba 1 [RHEINFE G EAIETE Pk E#S DNA B pGAPZ o A #(#% °

Fig. 4. Digestion of plasmid DNA from competent cell transformant and pGAPZ «a A vector.
M represented 1kb DNA marker.
Lane 1 represented the digestion pattern of Plasmid DNA from competent cell transformants, which
inserted 828 bp cDNA of myostatin propeptide. Digestion measurement was performed by using EcoR
I and Xba I restriction enzymes.
Lane 2 represented pGAPZ a A vector which was digested by EcoR I and Xba 1 restriction enzymes.
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828 bp myostatin propeptide

5. 38 EcoR 1 Fl1 Xba 1R NG 2 #iY) 734 pGAPZ a@ AMyostatin-propeptide IR &S

Fig. 5. Construction determination of pGAPZ a AMyostatin-propeptide vector by using digestion analysis
using EcoR I and Xba I restriction enzymes.
Mr. represented 1 kb DNA marker. Lane 1 and 2 respectively represented the 828 bp cDNA of
myostatin propeptide ligated into pGAPZ a AMyostatin- propeptide vectors which was digested by

EcoR 1 and Xba I restriction enzymes

+=A
moaf

SERERE LA RANHISRATIE IR RS - AR LI ERFREIIER - FILL Zeocin HT4E5R
B ~ BINEFEVK ~ BHBRFS LIS SDS-PAGE Eipg J7s8Bih /T AT - MERB A2k BRI
HANAERIH R ICZ BRI - aTRBINEE AR R AT EY) -
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1 AT pGAPZ a A KBS L WA R AIHIZEATIEIL (828 bp cDNA) BiFAL AL KA cDNA
(Accession number NM214435) i#{T BLAST LL¥0 47

Table 1. The 828 bp of Myostatin propeptide cDNA has been ligated with pGAPZ a A vector applied to align
with sus scrofa myostatin cDNA (Accession number NM214435) for BLAST analysis

Sequences’name site Sequences producing significant alignment site
Mstn/Propept. 38 ATGCAAAAACTGCAAATCTATGTTTATATTTACCTGTTTATGCTGATTGTTGCTGGTCCC 97
Sus scrofa 1 ATGCAAAAACTGCAAATCTATGTTTATATTTACCTGTTTATGCTGATTGTTGCTGGTCCC 60
Mstn/Propept. 98 GTGGATCTGAATGAGAACAGCGAGCAAAAGGAAAATGTGGAAAAAGAGGGGCTGTGTAAT 157
Sus scrofa 61 GTGGATCTGAATGAGAACAGCGAGCAAAAGGAAAATGTGGAAAAAGAGGGGCTGTGTAAT 120
Mstn/Propept. 158 GCACGTATGTAGAGACAAAACACTAAATCTTCAAGACTAGAAGCCATAAAAATTCAAATC 217
Sus scrofa 121 GCACGTATGTAGAGACAAAACACTAAATCTTCAAGACTAGAAGCCATAAAAATTCAAATC 180
Mstn/Propept. 218 CTCAGTAAACTTCGCCTGGAAACAGCTCCTAACATTAGCAAAGATGCTATAAGACAACTT 277
Sus scrofa 181 CTCAGTAAACTTCGCCTGGAAACAGCTCCTAACATTAGCAAAGATGCTATAAGACAACTT 240
Mstn/Propept. 278 TTGCCCAAAGCTCCTCCACTCCGGGAACTGATTGATCAGTACGATGTCCAGAGAGATGAC 337
Sus scrofa 241 TTGCCCAAAGCTCCTCCACTCCGGGAACTGATTGATCAGTACGATGTCCAGAGAGATGAC 300
Mstn/Propept. 338 AGCAGTGATGGCTCCTTGGAAGATGATGATTATCACGCTACGACGGAAACGATCATTACC 397
Sus scrofa 301 AGCAGTGATGGCTCCTTGGAAGATGATGATTATCACGCTACGACGGAAACGATCATTACC 360
Mstn/Propept. 398 ATGCCTACAGAGTCTGATCTTCTAATGCAAGTGGAAGGAAAACCCAAATGCTGCTTCTTT 457
Sus scrofa 361 ATGCCTACAGAGTCTGATCTTCTAATGCAAGTGGAAGGAAAACCCAAATGCTGCTTCTTT 420
Mstn/Propept. 458 AAATTTAGCTCTAAAATACAATACAATAAAGTAGTAAAGGCCCAACTGTGGATATATCTG 517
Sus scrofa 421 AAATTTAGCTCTAAAATACAATACAATAAAGTAGTAAAGGCCCAACTGTGGATATATCTG 480
Mstn/Propept. 518 AGACCCGTCAAGACTCCTACAACAGTGTTTGTGCAAATCCTGAGACTCATCAAACCCATG 577
Sus scrofa 481 AGACCCGTCAAGACTCCTACAACAGTGTTTGTGCAAATCCTGAGACTCATCAAACCCATG 540
Mstn/Propept. 578 AAAGACGGTACAAGGTATACTGGAATCCGATCTCTGAAACTTGACATGAACCCAGGCACT 637
Sus scrofa 541 AAAGACGGTACAAGGTATACTGGAATCCGATCTCTGAAACTTGACATGAACCCAGGCACT 600
Mstn/Propept. 638 GGTATTTGGCAGAGCATTGATGTGAAGACAGTGTTGCAAAATTGGCTCAAACAACCTGAA 697
Sus scrofa 601 GGTATTTGGCAGAGCATTGATGTGAAGACAGTGTTGCAAAATTGGCTCARACAACCTGAA 660
Mstn/Propept. 698 TCCAACTTAGGCATTGAAATCAAAGCTTTAGATGAGAATGGTCATGATCTTGCTGTAACC 757
Sus scrofa 661 TCCAACTTAGGCATTGAAATCAAAGCTTTAGATGAGAATGGTCATGATCTTGCTGTAACC 720
Mstn/Propept. 758 TTCCCAGGACCAGGAGGAGATGGGCTGAATCCCTTTTTAGAAGTCAAGGTAACAGACACA 816
Sus scrofa 721 TTCCCAGGACCAGGAGGAGATGGGCTGAATCCCTTTTTAGAAGTCAAGGTAACAGACACA 780
Mstn/Propept. 817 CCAAAAAGATCCAGGAGAGATTTTGGACTCGACTGTGATGAGCACTC 861
Sus scrofa 781 CCAAAAAGATCCAGGAGAGATTTTGGACTCGACTGTGATGAGCACTC 828
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(A) SDS-PAGE

— pMyostatin-propeptide

(B) Western blot
M 1 2 3 4

6. 1] 15% SDS-PAGE Bilpy 752 Blik At B AL RIVHI SR ATIE KB R R AR -
Fig. 6. The analysis of the levels of recombinant myostatin-propeptide from yeast transformants
(A) SDS-PAGE
M represented protein marker. Lane 1 and 4 respectively represented higher secretion of
recombinant myostatin propeptide of yeasts transformed-clone.
Lane 2 and 3 respectively represented lower secretion of recombinant myostatin propeptide of
yeasts transformed-clone.
(B) Western blotting
M represented protein marker. Lane 1 and 4 respectively represented higher secretion of
recombinant myostatin propeptide of yeast transformants, which were hybridized by anti-myc
antibody at the diluted ratio 1:3000, and the same diluted ratio of anti-myc-HRP antibody.
Lane 2 and 3 respectively represented lower secretion of recombinant myostatin propeptide from

yeast transformants, which could not hybridize with anti-myc antibody.



258 BiEA 167

\

B2ERR

A FIEE - BN - BORIE ~ BRRET - BRI - BRI - HERE - RS - BREHE - e
2003 - FH IR RFERIAVERE S A RMERECIRET - RAERTE 36(4) 1 317-325 -

Bogdanovich, S., K. J. Perkins, T. O. B. Krag, L. A. Whittemore and T. S. Khurana. 2005. Myostatin
propeptide-mediated amelioration of dystrophic pathophsiology. FASEBJ. 19:543-549.

Jennifer, J. H., M. V. Davies, A. A. Pearson, J. H. Wang, R. M. Hewick, N. M. Wolfman and Y. Qiu. 2002.
Themyostatin propeptide and follistatin-related gene are inhibitory binding proteins of myostatin in
normal serum. J. Bio. Chem. 277(43):40735-40741.

McPherron, A. C. and S. J. Lee. 1997. Double muscling in cattle due to mutations in the myostatin gene. Proc.
Natl. Acad. Sci. USA. 94:12457-12461.

Shaoquan, J. I., R. L. Losinski, S. G. Corenelius, G. R. Frank, G. M. Willis, D. E. Gerrard, F. F. S. Depreux
and M. E. Spurlock. 1998. Myostatin expression in porcine tissues: tissue specificity and developmental
and postnatal regulation. Am. J. Physiol. 275(44):R1265-R1273.

Szabo, G., G. Dallmann, G. Muller, L. Patthy, M. Soller and L. Varga. 1998. A deletion in the myostatin gene
causes the compact (Cmpt) hypermusclar mutation in mice. Mamm. Genome 9:671-672.

Yu, Z., Y. Li, Q. Meng, J. Yuan, Z. Zhao, W. Li, X. Hu, B. Yan, B. Fan, S. Yu and N. Li. 2005. Comparative
analysis of the pig BAC sequence involved in the regulation of myostatin gene. Sci. China, C, Life Sci.
48 (2):168-180.



168 FENL A A R SR AT Ik cDNA & S5 Bl FEBR i s s

Cloning myostatin propeptide cDNA and

construction of its expression vector
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Abstract

The objectives of this study were to clone porcine myostatin propeptide cDNA and to construct its
expression vector, so as to transfer the expression vector into yeast cells to generate recombinant myostatin
propeptide. The 1128 bp of myostatin cDNA being used as DNA template were used for performing nest-
PCR to amplify the 828 bp of the myostatin propeptide cDNA. The amplified cDNA and pGEM-T Easy
vector were ligated by T4 ligase, which transformed those vectors into competent cells afterward. The
transformed competent cells of plasmid DNA and pGAPZ o A expression vector were cleaved by using
EcoR 1 and Xba 1 restriction enzymes, and both of them were ligated by T4 ligase to achieve construction of
pGAPZ a AMyostatin-propeptide expression vector. Those constructed vectors further were transferred to
competent cells, and the transferred competent cells were cultivated in LB broth and their DNA was extracted
to determine nucleotide sequencing. The above-mentioned results demonstrated that open reading frame of
myostatin propeptide cDNA in pGAPZ o AMyostatin-propeptide vector was complete. Those confirmed
expression vectors were further transformed into yeast cells by using the electroporator.

We picked out 2 yeast transformed-clones because both had shown higher secretion of recombinant
myostatin propeptide into supernatants, which was confirmed by using SDS-PAGE and western blot. From the
results mentioned above, we were certain that these yeast transformants could be used to yield recombinant

myostatin peptide.

Key words: Plasmid, Propeptide, Expression vector.
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