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1997 McPherron



TGF -3 transforming growth factor-13

McPherron 1997 TGF -3 DNA
PCR
cDNA cDNA
cDNA 376

growth and differentiation
factor-8 GDF-8 myodatin TGF-I3
N
2 ? C RSRR

Arg-Ser-Arg-Arg 9 cysteine



TGF-RR GDF-11 McPherron et al., 1997

Nakashimaet al., 1999

9.5

2

McPherron et al., 1997

25

McPherron and Lee, 2002

20.32.2 7.7kb Gonzaez-Cadavid et al., 1998
127.8cM Szaboetal., 1998 20.11 Smithet al.,
1997 1592.3 Sonstegard et al., 1998
3
exon 2 intron  Gonzalez-Cadavid et al., 1998
C

McPherron and Lee, 1997 Maccatrozzo et al., 2001
Ostbye et al., 2001 Rescan et al., 2001  Roberts and Goetz, 2001

4



Rodgers and Weber, 2001 Rodgers et al., 2001  Kocabas e al.,

2002

Grobet et al., 1997, 1998 Kambadur €t al.,

1997 McPherron and Lee, 1997

McPherron and Lee, 1997

MRNA
Sharma et a., 1999
Jetal., 1998
Rodgers et al., 2001
TGF-I3
N 24 ? Signa peptide
240 243 RSRR
Arg-Ser-Arg-Arg 27 kDa

N 12kDa C



25 kba C homodimer  McPherron et al.,

1997 CHO Chinese hamster ovary

RSRR furin protease
N C C Lee and McPherron, 2001
C
N propeptide
propeptide TGF -3 propeptide
100-500 pM
Thomasetal., 2000 Tayloret al., 2001
propeptide C
propeptide
40 21 Leeand McPherron, 2001 Yang et al., 2001

Wolfman et al., 2003



knockout

2-5

McPherron et al., 1997

9
agouti yellow lethal
Ay obese Lep ob/ob
McPherron and Lee, 2002 dominant negative
creatine kinase

promoter cDNA
RSRR GLDG

23-40

35 Zhu et al., 2000
nude mice
recombinant

Overexpression



16 33

35-50

25
Zimmers et al., 2002

MCK muscle-specific creatine kinase

promoter MCK-3E muscle-specific creatine kinase promoter with
triple E-box mutation h-MSTN  human-myostatin
42
20 10
MCK-3E 17

Reisz-Porszasz et al., 2003

double-muscled Belgian Blues

Piedmontese

Whedler et al., 2001



DNA coding sequence 938 G

A
Smith et al., 1997
Bery et al., 2002 Kambadur
et al., 1997 DNA
3 exon3 1 ? 937 ? A7
? frame shift mutation
275 102

McPherron and Lee, 1997 Grobet et al.,1997 Kambadur et al.,
1997

24

Wegner et al., 2000

Casas et al., 1998

TGF -3

type  type type  andtype

seringl threonine kinase receptors type



type type type

Smad Smad
TGF -3 Massgu' eet al.,
1998 cross- linking
activintype Act R ActR A AcdR

B Lee& McPherron, 2001  Rebbapragadaet al., 2003
ActR B dominant negative

ActR B

Lee and McPherron,
2001 ActR B ALK4 activin
receptor-like kinase 4 or ActRIB ALKS5 TRRI
Smad2/ Smad3

Rebbapragada et al., 2003

C2C12
MRNA antisense
C2C12 proliferation
differentiation p21
Cdk2 Rb
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Thomas et al.,, 2000 R’ioset al., 2001
MyoD myogenin Myf-5
Langley et al., 2002 R’iosetal.,2002 Jouliaet al.,

2003 satellite cell

cel cycle

McCroskery et al., 2003

Zimmers et al., 2002

propeptide
Lee & McPherron, 2001 Yanget al., 2001 Wolfman et al., 2003

follistatin
(Follicle stimulating hormone)  activin

TGF -3 BMP Bone
morphogenetic proteins  Linet al., 2003
follistatin 327 Lee &
McPherron, 2001
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Zimmers et al., 2002 follistatin
follistatin

Amthor et al., 2004

Food and Agriculture Organization,
FAO 1999 9.1
11.4 8,843
2004
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L andrace

Land races
1895
type
16 17
9.4 15.7
270
Yorkshire

13

Large White

1900

bacon



14.5 370 340

Duroc Duroc-Jer sey

Jersey Duroc

Medt type

1960

8.7 14
300 450 2/0 315
Taoyuan
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1974

1877

1887

71 83

Meishan

15

1910

32 37
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Lanyu
1980
4 16 1987
15 45
1135
176.34 173.93 175.54
256.51g/d gram/day 263.05
g/d 259.46 g/d 1.79
1.68 1.78
42,65 cn’ 43.12 cn? 43.20 cn?
Chen et al., 2003

Lietal., 1994 2001
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110
1030g 970g 10009

140cm 1.37cm 1.36cm

1083g 9919 1038 g 1.36cm 142cm 136
cm 2001
Cassady
et al., 2002
50
2.68 cm 340 g
2003 122.6 kg
3.7cm 34.1
2004 65.2 kg 22
cm 40.0 1993
896 898
8.90 2001 11.6
2004
115 /

94 |/ Young, 1995
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Young, 1998

DNA
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1.2 kb

5
DNA
1
LYD
4
2 1
2 genomic DNA
InstaGene™ Whole Blood Kit
genomic DNA

EDTA 200 m 2 mi
800 m Lysis Buffer 8
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Bio-Rad



200 ml lysis buffer 100 M InstaGene

Matrix 70 8 1 A 4
1 12,000 rpm 1
genomic DNA
1
NCBI [3-actin AJ312193
Seq Web Verson 2 PCR [3-actin

pig-b 60 (5 -CCACTGGCATTGTCATGGAC-3) pig-b 417 (5 -
AGGAAGGAGGGCTGGAAGAG-3
(AY 208121) 5
myo-prom-1184 (5 -TTCTCTGCTCCCAGACCTTACC-3) myo-prom

186 (5 -TAGGA GCTGTTTCCAGGCGAAG-3)

10 uM
2 ?
1
[3-actin pig-b 60 pig-b 417 PCR
3B7bp  PCR % 1 5 05 72



0.5 25

myo-prom-1184

myo-prom 186 PCR 1394 bp PCR
% 1 55 15 72 15 25
2 PCR

genomic DNA

vector

primers  dNTP dATP dTTP dGTP

dCTP DNA Tag Tag polymerase
DNA
PCR
50ul PCR
dNTP 02 mM MgClL, 1.5 mM 0.2 nM
Tag DNA polymerase 2.5 unit DNA 50 ng
3

1 X TAE 40 mM Tris-acetate, 2mM EDTA
1% agarose ge
55-65
1 X TAE PCR 6 X gd loading dye
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DNA marker 125

30 5 pg/ml
EtBr Ethidium Bromide Solution TAE 5
DNA DNA 2-3 kb
0.8 0.2-15kb 1.0-2.0
4
QIA quick Gel Extraction Kit QIAGEN
DNA
3 QC 50 10
isopropanol QIA
quick spin column 13,000 rpm 1
0.5ml QG 13,000 rpm 1
0.75 ml PE QIA quick spin column 1
13,000 rpm 1 1
PCR
3 Ligation
PGEM-T Easy Vector Systems Promega
PCR 1m
pGEM-T Easy Vector 50 ng/m 5m 2 X ligase buffer 1



m T4 DNA ligase 3 U/m 10 m
4 18 2
4
1 ( Competent cell )
Library Efficiency® DH5 Competent
Cdls Invitrogen

Luria-Bertani LB

extract  0.5% NaCl
LB 15
55
CaCl,
-70°C
37°C
50 mi
10
CaCl,
4000 X g 10
10ml 0.1 M CaCl,
400X g 4 10
0.1M CaCl, 10

-/0°C

1 tryptone 0.5% yeast

LB
Bacto-agar
LB
37 OD¢o 0.4
5-10 4000X g 4
1/3 0.1M
30 4

30

1/25
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2 (transfor mation)

30
42°C 0 heat shock
1ml LB 37°C 1
100 pg/ml ampicillin LB 40
m X-gal 80 pg/ml  5-bromo-4-chloro-3-indolyl-3-D-galactoside
N,N"-dimethylformamide IPTG Isopropy|-beta-D-thiogal acto-
pyranoside 0.1 M 37°C 12~16
DNA
5
Gene-Spin™  Miniprep Purification Kit  Protech
Technology
ODg 0.6 1.5 ml
6000 rpm 2 200 m
Solution | 5
200 m Solution 1 3
200 m Solution 111 12,000 rpm 5
spin column 12,000 rpm 1

700 M wash buffer 12,000 rpm 1

12,000 rpm 3 spin column 42
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10 spin column 1

12,000 rpm 1 DNA
6
1 DNA
Applied Biosystem Big Dye™ Terminator Cycle
Sequencing Ready Reaction Kit DNA
200 500 ng plasmid DNA 3.2 pmol

M13R 5-GTAAAACGACGCGGCCAGT-3  M13F
5-AACAGCTATGACCATG-3 2 Big Dye
10 pl PCR 90 10 5 5
60 4 25 2 W
sodium acetate 3M pH 5.0 50 gl 100
15 12,000 rpm 5 DNA
Hi-Di™ Formamide  ABI
genetic analyzer 310 DNA
2
Seqweb
Verson 2
3
The Biolnformatics &
Molecular Analysis Section (BIMAYS) WWW Signa Scan
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C2C12

C2C12
C2C12 ATCC ATCC® no.
CRL-1772
C2C12 1 PIS penicillin-streptomycin

GIBGO Cat. N0.15140-122 10% FBS feta bovine serum Hyclone
Cat. No. Sv30014.03 DMEM Dulbecco’'s modification of eagles
medium GIBGO Cat. No. 12100-046 37
5% CO, 70%
0.25 trypsn-EDTA

GIBCO 15400-054 HBSS Hanks' Balanced Sdt Solution

2 37
DMEM
trypsin-EDTA 1300 X ¢ 5
trypsn-EDTA
DMEM DMEM
37 5%CO,
C2C12
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CAGATCTGATTTTAAAATCAATACAATCTTTC-3)

myo-prom-Bg|

Mlu 1184 (5 -ATAACGCGTTTCTCTGCTCCCAGACCTTA-3)

1184bp myo-promMlu 400 (5 -ATAACGCGTTTTAAA
GTTTCACTAATAAAG-3) 431 bp pig-promyo-Mlu
800 (5 -ATAACGCGTTTAATCTGCAACTTTAG-3 )
10 uM
2 ?
1
myo-prom-Mlu 1184
myo-prom- Bgl PCR 1195 bp PCR
% 1 50 1 72 1 25
pig-promyo-Mlu 800 myo-prom-Bgl PCR
833bp  PCR % 1 50 1 72 1
25 myo-prom+MIlu 400  myo-prom-Bgl
431 bp PCR % 1 50
2 1 25
50 ul PCR
DNA NP pGEN-T Easy
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(5 -CGC

myo-prom-

831 bp

PCR



dNTP 02 mM MgCl, 15 mM 0.2

nM  Tag DNA polymerase 2.5 unit DNA 10ng
3 DNA
Mlu Promega Bal
Promega pGL3 promoter Promega
PCR
DNA 05m  Miu 10u/pl  Bgl 10
u/pl 2m 10 X D buffer 20 37
1
chloroform phenol 30
1/3 3M sodium acetate ethanol
-80 1 13,000 X g 30
200 m 70% 13,000X g5
60 5

5m  2X ligase

buffer 1ml T4 DNA ligase 3U/m 10m
4°C 2 DH5-a
PCR
4

QIAGEN Pasmid Midi Kits QIAGEN
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6,000 rpm 15 4ml P1
4 ml P2
) ) 4 ml P3 5
15 4 20,000 rpm 30

4 20,000 rpm 15

QBT QIAGEN-tip100 QBT
QIAGEN-tip 100 QIAGEN-tip
100 10ml QC QIAGEN-tip 100 QC
5ml QF QIAGEN-tip
100 DNA 3.5ml 4
15,000 X ¢ 30 2 m 70
15,000 X g 10 DNA
5
Invitrogen Lipofectamine™ 2000 Transfection
Reagent C2C12
C2C12 60-80  confluence
lipofection



DMEM Lipofectamine 2000

DMEM
Lipofectamine 2000 30
DMEM DMEM
FBS
37 6
10% FBS P/IS DMEM 37 48
C2C12

Protein Assay Dye Reagent Concentrate Bio-Rad
3-Ga Reporter Gene Assay, chemiluminescent Roche Luciferase

Assay System  Promega

1 C2C12
48 phosphate buffer

solution PBS 2 Luciferase Assay System 1 X lyss
buffer 300 pl lysis
buffer 15 10
12,000 X g 2 -70

2

Bradford Bradford, 1976

BIO-RAD bovine serum albumin  BSA
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0.1-50 ug Bradford
Solution 4 1 5
595nm

3 [R-galactosidase

C2C12 70 ul 100 pl Substrate Reagent b-ga
Substrate Assay Buffer 1:99 37
1 Initiation Reagent 50 ul Enhancer Initiation Solution
15
OPTOCOMP™ | Luminometers 20

4 Luciferase
100 pl Luciferase Assay Reagent Luciferase
Assay Substrate  Luciferase Assay Buffer
50 pl C2C12 OPTOCOMP™ |
Luminometers 10
5

Sgwin one-way ANOVA
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Myostatin

GenBank
4 cDNA
AF188638 AF188637 AF188636
AF188635 cDNA
375
Myostatin
genomic DNA AY 208121 ?

myo-prom-1184 (5’ -TTCTCTGCTCCCAGACCTTA
CC-3) myo- prom 186 (5 -TAGGAGCTGTTTCCAGGCGAAG-3)
PCR 1371
bp 3-actin
(AJ312193) [3-actin pig-b 60
5-CCACTGGCATTGTCATGGAC-3  pig-b 417 (5 -AGGAAGGA
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GGGCTGGAAGAG-3)  PCR 358 bp

genomic DNA 1 ug DNA
pig-b60 pig-b417 myo-prom-1184  myo-prom 186
PCR
pig-b 60 pig-b 417 B -actin

358 bp A genomic DNA

myo-prom-1184  myo-prom 186 PCR
1 kb 15kb
1.4 kb B
PCR
PCR
pGEM-T Easy Vector
heat-shock DH5-a
ampicillin  IPTG  X-gal
16 Lac Z
myo-prom-1184 myo-prom 186 PCR

DNA



Sart

codon 808 796
698686
AG GA
LYD AA
698686 AG
AG GA
AG GA GA
AG GA
AG LYD AA
AG
genomic DNA
GA

Inr initiator

A



genomic DNA

trandation initiation Site 110 bp CA
1.7kb 73
NP GA The Biolnformatics &
Molecular Analysis Section BIMAS WWW Signal Scan

1173 bp DNA

cis-acting element 2 TATA box
1 CCAAT box 10 E-box
1 MEF21 MEF2-2 2

CACCChox 4 GATAbox 1 HINF-A bindingste 1 IgPE-1l
binding ste 1 LF-Al binding site 1 TFE3 binding site 1
Enhancer 1 PEA3bindingsite 1 H4TFlbindingste 1 NEF

bindingsite 1 YY1lbhindingste 5 POU protein binding site

SNP
GA SNP ? 698 ?
686 AA
698 ? G A PEA3 binding site
AG 686 ? A G 1



enhancer

Inr 698 686
GA AA AG 1.2kb

firefly luciferasegene  pGL3

PGEN-T easy SNP
? myo-prom-Bgl Bal
myo-prom-Miu 1184 Miu PCR 1195 bp
PCR
? Bdl Miu
pGL 3-enhancer ? Bal Miu
PCR SNP

myo-GA1l.2 myo-AAl.2 myo-AGl.2

myo-prom-Miu 400 start codon
431 bp pig-promyo-Mlu 800
start codon 833 bp



myo-0.4 myo-0.8

pCH110 [3-galactosidase L6
rat myoblast L8 rat myoblast C2C12 mouse myoblast
[3-galactosidase

pCH110 pGL3-control 1 g

C2C12 A
C2C12
C2C12
C2C12 B
35 C2C12
pCH110 1ug myo-0.4 myo-0.8
myo-GA1l.2 myo-AAl2 myo-AG1l.2 pGL-control
g
[3- galactosidase luciferase
[3-galacto- sidase
luciferase pGL-control
one-way ANOVA myo-0.4
myo-GA 1.2

P>0.05
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MS DN
MS THN
MS IWN
MS IWN

MS DN
MS THN
MS IMWN
MS IWN

MS DN
MS THN
MS IMWN
MS IWN

MS DN
MS THN
MS IMWN
MS IWN

1 100
ATGCAAAAGTCATEGGCAAARAAGATTATAGCTGEGAGTGTCCTGTGGAGEAGAGACGAGBAAGAGG

ATGCAAAABTATGGAAARAGATTATAGCTGEGTGTCCTGTUGGAGEAGAGACGAGBEAARABAGG
ATGCAAAABTATGGAAARAAGATTATAGCTGESEGTGTCCTGTUGGAGEAGAGACGAGBEAARABAGG
ATGCAAAABTATGGAAARAGATTATAGCTGEGTGTCCTGTUGGAGEAGAGACGAGBEAARABAGG

01 200

AAAAAGAGGEGGEGTGCGGTSGTGTEBAGAAGGAGAAGATTAGTEBABTTEAEAAAARACACTTEAGTEASBGA
AAAAAGAGGEGAEGTGCGGTUGSGTGTEASGAAGGAGAAGAIIL TAAIGCACATAAARCALTTCTAGTEAABGATTCH
AAAAAGAGGEGGEGTGGTSTGTEBAGAAGGAGAAGATTAGTEBABTTEAEAAAARACACTTEAGTEASBGA
AAAAAGAGGEGAEGTGCGGTUGSGTGTEASGAAGGAGAAGATTAGTABAMAMGCACATITCARAARBCCTTAGCCT G

201 300
AACAGCTCGTAAABCBGATGSGEABTTAAGSGCCTEBEBAGTCTCCGEGGAACAGTAAGSESAGATGAC

AACAIGATAACATTAGTATAAGGSGAGEBLEAAGT TCGCCGGEACTGCAGTGATGAGTAAGAGAGAY
AACAGCTCGTAAAECBGATEBEABTTAAGSEGCCTEEAEAGTCTCGGGAARACAGTAAGGEGEBAGATGAC
AACAGCTCCA MMV AIATTTGCABTTAAGBSCATEBAGTCTCGGGAACAGTAAGEBSEAGATGAC

301 400
AGCAGTGAGGAGLAGETGATGATATAGEEAEGSEAAACCGATGUIGGAAITCATG TACTBEBBEBAGLGGGHBAAGT

AGCAGTGAGGAGLGETGATGATATAGEBEAEGSESAAACCGATGTCCTEBEAGTATGTEBEBAGGEAA
AGCAGTGAGGAGLAGEAETGATGATATAGEAEGEAAACCGATGTCT 68 MAATTAGICCATA GT GGAAGH
AGCAGTGAGGAGLGEAETGATGATATAGEEAGSESAAACCGATGTCCTEBEAGTATGTEBEBAGGEAA



MS DN
MS THN
MS IWN
MS IWN

MS DN
MS THN
MS IMWN
MS IWN

MS DN
MS THN
MS IMWN
MS IWN

MS DN
MS THN
MS IMWN
MS IWN

401 500
AACCCAAATGBGTCABGBETTTAGAAATABAAAGAESAAEBAGGGCGEARAATBTGTGAAGBGACTCC

AACCCAAATGBGTCAGBETTTAGEAETACAAABSGARAAGGGCGTEEAEAATAGTGGGASGGAEBCTGTCTAC
AACCCAAATGBGTCAGETTTABCA BTABAAARAAAGGGTEGAATAGTGGGAGSESBCTGTTACA
AACCCAAATGBGTCAGBETTTCTAGEAETACAAABSGARAAGGGCGTEEAEAATCTAGTGGGAGGEBCTGTCTAC

501 600
AACAGTGTTTCGTGEGABTCATGCAAAGGGGAETACCAGGABTGEGSGACTTTCTGEELSTGGAEBT

AACAGTGTTTCGTGEGBABTCATGCAAAGSEGEGATACCAGGALTGEABACTTTGEEAESGGGART
AACAGTGTTTCGTGEGBABTCATGCAAAGSEGGATACCAGGALTGEABACTTTGEEAESGGGART
AACAGTGTTTCGTGEGBABTCATGCAAAGSEGEGATACCAGGALTGEABACTTTGEEAESGGGART
700
601
GGTATTTGGGAAGGEGGGAAGEBEBAAGCGAGTGACTTBSBAAATEBCAATGAAGTGCBAARAGAEAGAARAG
GGTATTTGGGAAGGEGGGAAGEBEBAAGCGAGTGACTTBSBAAATEBCAATGAAGTGCBAARAGAEAGAARAG
GGTATTTGGGAAGGEGGGAAGEBEBAAGCGAGTGAECTTBSBAAATEBCAATGAAGTGCBAARAGEAEGAKRAG
GGTATTTGGGAAGGEGGGAAGEBEBAAGAGTGACTTASEBAATETAG GCARAGEAARATAGGATGAG

GTCATGATEAETCTGTCTGTAGSAGACAGGATTGAAAGCELGTEGSAGSTAACCEAEAGSBAGATGA

GTECAATTICT TGCTGTAGGECTTEGGEGAGSATTCAAGTTAAGGTAABCABABAGATGACCAGH
GTCATGATEAETCTGTCTGTAGSAGACAGGAGTTGAAAGCELGTEAEGSAGSTAACCEAEAGSEBAGATGA
GTCATGAGTCAATACIGGCITTCGGAGGSBAGACAGGGTTGAAAGTAAGTEGAGSGATCCEAGBAGAG,

39



MSITIN TTTTGGACATGGAGUSGTGCABGAAGBETGTCGEGAACAT GIAAACTITITITITGGGHEATGGHEATTGCA

MSTHN TTTTGGACATGGAGUSBTGCABGAAGBETGTCGEGAACATGABGATTTTGGGAEAGGBEBATGEGGA
MSIMN TTTTGGACATGGAGUSGTGCALGAAGBEATGTCGAACATGABGAT TGATTGAGEGGACT GAGATTA®
MSIWN TTTTGGACATGGAGUSGTGCABGAAGBETGTCGEGAACATGABGATTTTGGGAEAGGBEBATGEGGA

901 1000
MSTIN CCCAAAAGEBAAACTTACAGIGCT GGAGAGGGAGTATTALSCEABALSTCGCATCAAGGAGAACC

MSTHN CCCAAAAGEARAAATAAGGGGTGTGGAHBAGAAGAAARAARAATTATCEATCATAGTCGEACCEEBSGGAG
MSTIW CCCAAAAGEAAATAAGTAXATAIIGTG ARATTAGAAARAARAAATBTCEATCATGTAGEACCEBSAGA
MSIWN CCCAAAAGEAAATAAGGEGGGTGTGGCGAHBAGAAGAAARAARAATTATCEATCATABTCGEACCEEBSGGAG

1001 1100
MSITIN GTTCAGCAGGTCBCTTGCACABCAGBATGAATATGACAAGEEBARAGAAATATGGEGAEAT

MSTHN GTTCAGCAGGTCBCTTGCACABCAGBATGAATATGACAAGEEBARAGAAATATGGEGAEAT
MSIW GTTCAGCAGGTCEBCTTGCACABCAGBATGAATATGACAAGEEBARAGAAATATGGEBGAEAT
MSIWN GTTCAGCAGGTCEBCTTGCACABCAGBATGAATATGACAAGEEARAGAAATATGGEBGAEAT

1101 1128
MSITIN GGTAGTAGBGTCGCTGAGGA
MSTHN GGTAGTAGBGTCGCTGAGGA
MSIWN GGTAGTAGBGTCGCTGAGGA
MSIWN GGTAGTAGBGTCGCTGAGGA



cDNA MSTN-D AF188635 MSTN-H
AF188636 MSTN-M AF188638 MSITN-Y
AF188638
Fig 1. Alignment of myostatin cDNA sequences from different breeds of porcine. MSTN-D represents Duroc (GenBank accession number
AF188635); MSTN-H represents Hampshire (GenBank accession number AF188636); MSTN-M represents Meishan (GenBank accession

number AF188638); MSTN-Y represents Y orkshire (GenBank accession number is AF188638).
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M1 2 3 45 6 7 8 9 10111213 14 15 16

400bp
300bp

M1 2 3 45 6 7 8 9 10111213 14 15 16

1.5kb
1kb

B -atin 5 PCR

A B -atin 3FBWp B
1371bp M lave 1-4 lane 5-8 lane 9-12 lane
1316
Fig. 2. Agarose gd dectrophoress of 3 -actin and myodatin PCR products from different
breeds of porcine. (A) Amplification of g3 -actin from fragement. The 9ze of the amplicon
1S 358 bp. (B) Amplification of the myodatin 5’ regulatory region Theexpected Sze of the
amplicon is 1371 bp. M: DNA molecular marker; lane 1-4: Duroc; lane 5-8: Landrace; lane

9-12: Yorkshire; lane 13-16; Tawan Lanyu.

42



-1184
AY20812TTCTCTGCTC

MSIDNUr oTTCTCTGCTC
MSTLNaNdTACTCTGCTC
MSTYNor KSMCTCTGCTC

CCAGACCTTA
CCAGACCTTA
CCAGACCTTA
CCAGACCTTA

-1085
CCTGCCAGGT GTCTGCCCTC TGGTCA

CCTGCCAGHGIG GATEET QAA\A\CTCA ATGEG\T A
CCTGCCAGGT GTCTGCCCTC TGGTCA
CCTGCCAGGT GTCTGCCCTC TGGTCA

CCCCAAAT.
CCCCAAAT.
CCCCAAAT.
CCCCAAAT.

O o000

MSTLNynu TCTCTGCTC CCAGACCTTA CCCCAAAT.C CCTGCCAGGT GTCTGCCCTC TGGTCAA
MTSMei sMAaGBTCTGCTC CCAGACCTTA CCCCAAAT.C CCTGCCAGGT GTCTGCCCTC TGGTCA
CCAGACCGTBAGGTCAABTGCCCTT TGGTCAAATG AGAAACTGGC AA

MSITNR oy TAQGTCTGCTC

MS TN TTCTCTGCTC
-1084
AYZQ2 AAACAGAAAA

MSIDNur oAAACAGAAAA
MSTLNan dAABCAGAAAA
MSIYNor KAAACAGAAAA
MS ILNaynu AAACAGAAAA

CCAGACCTTA

ATGGGCACCC
ATGGGCACCC
ATGGGCACCC
ATGGGCACCC
ATGGGCACCC

CCCCAAATGC CCTGCCAGGT GTCTGCCCTC TGGTCA
-985
TTTATGEI ATT@GA CTAGAC TACCC TTTTASIG GCCTATTTIATAA TTATT ACAGAGA
TTTATTATGG TGCTCCTTCT CTTTTATGTG TTTACA
TTTATTATGG TGCTCCTTCT QAIMATGIAATAERTTG TCATTAJA
TTTATTATGG TGCTCCTTCT CTTTTATGTG TTTACA
TTTATTATGG TGCTCCTTCT CTTTTATGTG TTTACA

MTSMei sAAACAGAARBBGCACCC TTTATTATGG TGCTCCTTCT CTTTTATGTG TTTACAATAC
MSITNaoy AAACAGAAAA ATGGGCACCC TTTATTATGG TGCTCCTTCT CTTTTATGTG TTTACA

MS IHN
-984
AY20812TTTCACCACT
MSIDNUr oTTTCACCACT
MSTLNaNdTATCACCACT
MSIYNor KSMTCACCACT
MSILNaynu TTTCACCACT
MTSMei smMaMCACCACT

GGAAATCTGA
GGAAATCTGA
GGAAATCTGA
GGAAATCTGA
GGAAATCTGA
GGAAATCTGA

AAACAGAAAA ATGGGCACCCTTTTATTATGGGTGUTUTACAATAC TTGGGCATAA TTTAC

-885
GGCAAACTGC ATTATCAGTC ATAAAATTCA TTATCT

GGCAAMAJTTAC CAITTITACTTC AAGTTCC TAATAM\GATATA TATTT CT AAGCT
GGCAAACTGC ATTATCAGTC ATAAAATTCA TTATCT
GGCAAACTGC ATTATCAGTC ATAANAALCATATAGA TITCATCAT
GGCAAACTGC ATTATCAGTC ATAAAATTCA TTATCT
GGCAAACTGC ATTATCAGTC ATAAAATTCA TTATCT

MSTTNMOYTAMCACGBEAATCTGA GGCAAACTGC ATTATCAGTC ATAAAATTCA TTATCTTTCT

MS THN

TTTCACCACT GGAAATCTGA GGCAAACTGC ATTATCAGTC ATAAAATTCA TTATCT
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-884
AY2081ZACATTATCC

MSTDNur o0@GACATTATCC
MSTLINan dBACGATTATCC
MSTWNo k sSBACATTATCC
MS TLNaynu GACATTATCC
MT SMle i sGAGATTATCC
MSTTNa 0o YyGAGATTATCC
MS TFN
-784
AY2081EATTTTCACG
MSIDNUr OGATTTTCACG
MSTLNa N dg RACTTTCACG
MSIYWo r KGATTTTCACG
MSILNynu GATTTTCACG
MT SMe i sGRAMTTTCACG
MSITNa 0o yGRAMTTTCACG
MS N GATTTTCACG
-684

TCTTGGTAAT
TCTTGGTAAT
TCTTGGTAAT
TCTTGGTAAT
TCTTGGTAAT
TCTTGGTAAT

-808
TACATATCGAATTAATA AAAACACATC TTCTGAGC

AAACAATGAA AAAACACA
AAACAATAGA M AR CAAC ICAM

AAACAATGAA AAAACACAI

A

CAATRET BV
KTATAT TAK

G\AFGAl GTAAGTCTAACA
GAGCAC

AAACAATGAA AAAACACA

AAACAATGAA AAAACACA

AAACAATGAA AAAACACA

GACATTEBTTGGTAAT AAACAATGAA AAAACACATC TTCT

-685

TGAATAAAAG ATATTATTTA AAAATAATTC CATGTGTAAT ATAACA
TGARTAAAASAATAATAC CATGTGTAAT ATAACAGAAT AAGTATGAT
ATATTATTTA AAAATAATTC CATGTGTAAT ATAACA
ATATTATTTAARAAAGRARATGEGRAT CATGCSTAATGATAGTA

TGAATAAAAG
TGAATAAAAG
TGAATAAAAG
TGAATAAAAG
TGAATAAAAG
TGAATAAAAG

ATATTATTTA
ATATTATTTA
ATATTATTTA

AAAATAATTC
AAAATAATTC
AAAATAATTC

CATGTGTAAT ATAACA
CATGTGTRAAGT GAGALA
CATGTGTAAT ATAACA

ATATTATTTA

AAAATAATTC

CATGTGTAAT ATAACA
-585

AY20812ACAAGTTTC TCAAATTATA GCTGAATATA TTTTACTAGT ATCACAATCT TAAATT
TCAAATTATA GCTGAATATA TTTTACTAGT ATCACAATCT TAAATT
TCAAAT TTATAAC TAGITG AAATTCAATCAA ATTTCT TAAATTTTAA TTCAGGTCTT C

MSIDNur oRKACAAGTTTC
MSTLNa n dAACAAGTTTC
MSIYWo r KEBACAAGTTTC
MSIlNeynu AACAAGTTTC
MT SMe i shAARAQAAGTTTC
MSNIT a 0o YANRAQAAGTTTC
MS TN AACAAGTTTC

TCAAATTATA
TCAAATTATA
TCAAATTATA
TCAAATTATA
TCAAATTATA

GCTGAATATA

GCTGAATATA

GCTGAATATA

GCTGAATATA

GCTGAATATA
44

TTTTACTAGT ATCACAATCT TAAATT
T TATGIGACCTTAIG TC CA TAGAT T AT AATAC TA TTCATAGATTAT
TTTTACTAGT ATCACAATCT TAAATT
TTTTACTAGT ATCACAATGAT TRACAATT
TTTTACTAGT ATCACAATCT TAAATT



-584

-485

AY2081ACAGGACTAA AAATAATTTA AAACAGCAAA TAAAATTCTT TTTTCCTCAA ATGTTT
MSIDNuUr oKCAGGACATAAATAATTTA AAACAGCAAA TAAAATTCTT TTTTCCTCAA ATGTTTGTCT

MSTLNa h dA@QAGGACTAA
MSTWN r kSGAGGACTAA
MS TLNeynu ACAGGACTAA
MT SMle i SA@GAGGACTAA
MS TTNa 0 YAI@QAGGACTAA
MS TFN ACAGGACTAA
-484
AY2081ATTTCAACTT

AAATAATTTA
AAATAATTTA
AAATAATTTA
AAATAATTTA
AAATAATTTA
AAATAATTTA

TTTAAGTATG

AAACAGCAAA
ATATATCTACET ACAAAA
AAACAGCAAA
AAACAGCAAA
AAACAGCAAA
AAACAGCAAA

AAGTGTAAAA

TAAAATTCTT

TTTTCCTCAA ATGTTT

TAAACGAATTIGAOTTIT AAATAATGTA AAATC,

TAAAATTCTT

TTTTCCTCAA ATGTTT

TAAAAPRPRPRAMTICATITIITITIC QMMAAA TATTGIAT T

TAAAATTCTT
TAAAATTCTT

GAATTACTTA

TTTTCCTCAA ATGTTT

TTTTCCTCAA ATGTTT
-385

TTTAAATTAC AATTTT

MSIDNUr oRTTTCAACTT TTTAAGTATG AAGTGTAAAA GAATTACTTA TTTAAATTAC AATTTT
MSTLNa n dATRTT CAACT TT G TATAMGATGGITAAAAA GAATTACTTA TTTAAATTAC AATTTTAAAG TTTC
AAGTGTAAAA GAATTACTTA TTTAAATTAC AATTTT
AAGT G&T AAMATAT TG AAAATATGA ATTTTAC ATCTTTAAAATA TATAAA GATTAAT
AAGTGTAAAA GAATTACTTA TTTAAATTAC AATTTT

MSTYNor ksSThTTCAACTT
MSTLNaynu ATTTCAACTT
MT SMe i shARMTCAACTT
MSTTNa o YATRTMT CAACTT
MS TFN ATTTCAACTT
-384
AY2081ATTATTGTTA
MSWIDur oKTTATTGTTA
MSTINA N dABRTATTGTTA
MSTYNor KEThTATTGTTA
MSTLNaynu ATTATTGTTA
MT 8Mei sARMATTGTTA
MSTTNa 0o YARTMATTGTTA
MS TR ATTATTGTTA

TTTAAGTATG
TTTAAGTATG
TTTAAGTATG
TTTAAGTATG
TTTAAGTATG

ACATAGATTT
ACATAGATTT

AAGTGTAAAA
AAGTGTAAAA

TAATTTTTCA
TAATTTTTCA

GAATTACTTA
GAATTACTTA

AATGTCACAT
AATGTCACAT

TATATTAAATAITTTAAAG A AGTCTATGT
TTTAAATTAC AATTTT
-285
ATATCTTTAAATCTATTT
ATATCTTTCA TTATTT

ACATAGATTT TAATTTTTCA AATGTCACAT ATATCTTTCA TTATTT
ACATAGCGATAATGABATAT ATATCTTTCA TTATTTGTAG ATTTATTTC
TAATTTTTCA AATGTCACAT ATATCTTTCA TTATTT
TAATTTTTCRABAAGT CACATCATAT CATGRAAGTTAGTCT
TAATTTTTCA AATGTCACAT ATATCTTTCA TTATTT
TAATTTTTCA AATGTCACAT ATATGATATGAGCRACAC

ACATAGATTT
ACATAGATTT
ACATAGATTT
ACATAGATTT
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-284

-185

AY20812CCTTGACTGT AACAAAATAC TGTTTGGTGA CTTGTGACAG ACAGGGTTTT AACCTC
MSTDNUr ocCCTTGACTGT AACAAAATAC TGTTTGGTGA CTTGTGACAG ACAGGGTTTT AACCTC
MSTLNa n d rCacT GACTGT AACAAAATAC TGTTTGGTGA CTTGTGACAG ACAGGGTTTT AACCTCT
AACAAAATAC TGTTTGGTGA CTTGTGACAG ACAGGGTTTT AACCTC
AACAAAAGAGATSETAGSEGATTTT AACCTCTGAC AGCGAGATTC AT
AACAAAATAC TGTTTGGTGA CTTGTGACAG ACAGGGTTTT AACCTC
CTAGAGACAST AGRAGGSGTTAABAGCCTA
CTTGTGACAG ACAGGGTTTT AACCTC

MSIWor k sOOTTGACTGT
MSTLNaynu CCTTGACTGT
MT SWlei s hCaOTTGACTGT
MSTTNa Oy UCBOT TGACTGT
MS TN CCTTGACTGT
-184
AY20812GACGACACTT
MSTDNUr 0o GACGACACTT
MSTLINan d rGGACCGACACTT
MSTYN r k SAICGACACTT
MSTLINay u GACGACACTT
MT SMlei s GAAICGACACTT
MSTTNa oy UGAICGACACTT
MS TFN GACGACACTT
-84
AY20812TAAAATTTTG
MSTDNUTr o CTAAAATTTTG
MSTLINan d rTaACAAATTTTG
MSTIWNor k STTAAAATTTTG
MSTLNaynu TAAAATTTTG
MT SMlei s TAAMAAATTTTG
MSTTNa oy UTBAPAAATTT TG
MS TFN TAAAATTTTG

AACAAAATAC
AACAAAATAC

GTCTCATCAA
GTCTCATCAA
GTCTCATCAA
GITG3GTACAATTACTAAA
GTCTCATCAA
GTCTCATCAA
GTCTCATCAA
GTCTCATCAA

CTTGGCGTTA
CTTGGCGTTA
CCTTTCGAGACAGATGTCAA
CTTGGCGTTA
CTTGGCGTTA
CTTGGCGTTA
CTTGGCGTTA
CTTGGCGTTA

TGTTTGGTGA
TGTTTGGTGA

GTGGAATATA
GTGGAATATA
GTGGAATATA

-85

AAAAGCCACT TGGAATAGBSGGBARAA
AAAAGCCACT TGGAATACAG TATAAA
AAAAGCCACT TGGAATACAG TATAAA

AAAAGCCACT TGGAATACAG TATAAAAGAT TCACTG

GTGGAATATA AAAAGCCACT TGGAATACAG TATAAA
GT GGA A TTAATAAA AIGAAATA @CQALCA TG GITGT A AGITGACAAMAGS TITAGT  C°
GTGGAATATA AAAAGCCACT TGGAATACAG TATAAA
AAAAGCCACT T aEAGRALRA G TIGATAAACA

GTGGAATATA

CTCAAAAGCA
CTCAAAAGCA
AAAGTAAAAG
CTCAAAAGCA
CTCAAAAGCA
CTCAAAAGCA
CTCAAAAGCA

-1
AAAGTAAAAG GAAGGAATAA
AAAGTAAAAG GAAGGAATAA
GAAGAAATAA GAATCAAGGAG
AAAGTAAAAG GAAGGAATAA
AAAGT AAAATGI AGAA AACAGTACA T A A
AAAGTAAAAG GAAGGAATAA
AAAGTAAAAG GAAGGAATAA

GAACA/
GAACA/

AAAGA
GAACA/
GAACA/
GAACA/
GAACA/

CTEAARARAGCGHBAAEBAGGSESABAGBABGBEABGGGTA TTGATTT
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5 start codon 808 796 SNP AY 20812
MSTN-Duroc MSTN-Landrac MSTN-Y orkshi
MSTN-Lanyu MTST-Meishan MSTN-Taoyuan MSTN-F
Fig. 3. Alignment of myostatin 5" regulatory region from different breeds of porcine. SNPs were found at position 808 and 796 upstream of the
start codon. GenBank accession number AY 20812 was used to design the primers. MSTN-Duroc, MSTN-Landrac, MSTN-Y orkshi,
MSTN-Lanyu, MTST-Meishan MSTN-Taoyuanand MSTN-F represented the breeds of porcine analysed.
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5 Inr 698 686 start codon 808 796 SNP
Table 1. SNPs combinations of myostatinS regulatory region at the position 698 and 686 upstream of Inr from different breeds of porcine

individual sampleresult nt 698/nt 686

Breed Sample Repeat genotype
N N No. 1 No. 2 No. 3 No. 4 ratio

AG GA AA |AG GA AA |AG GA AA | AG GA AA| AG GA AA
Landrace 4 13 2 1 0 2 2 0 3 0 0 2 1 0 9 4 0
Duroc 4 12 0 4 0 1 2 0 1 2 0 1 1 0 3 9 0
Yorkshire 4 9 3 0 0 3 0 0 3 0 0 3 0 0 9 0 0
F 4 12 1 0 1 2 0 1 0 0 3 3 0 1 6 0 6
Lanyu 4 12 0 3 0 0 3 0 0 3 0 1 2 0 1 11 0
Meishan 1 0 2 0 N/A N/A N/A 0 2 0
Taoyuan 2 0 1 0 0 1 0 N/A N/A 0 2 0
Sample N Repeat N N/A gerotype ratio SNP ? 698

? 686

Sample N: numbers of sampling; Repeat N: times of repeats; N/A: did not get sample ; gene type: the combinations of SNPs at position 698,
and position 686.



-1073 -985
MSTN-pro-hum AAAAGCTCTA TTCTCTGCTC CCAGACCICITIGAC CBCIACCTA AGAGITAA AAATAG GC AAGEATARA T T G C

MSTN-pro-pig =~ ~~~~~~~~~~ TTCTCT GICTACA ACTACAOG AICTAGICTCAA GIXTT G TCTGCCCTCT GGTC. AAATC
MSTN-pro-mou AAAAGCACCA TTCTCTGC.C CTAGACTCTA GCCCAGATCC CTGCCAGGTG TCT
-084 -885
MSTN-pro-hum CAGTATTGGG AAACAACAAA AXSIGITCTATGICTC GC TTTTTTTAATTGGATTAGG AC TTOA TAATAT TCTG
MSTN-pro-pig CAGAATTGGG AAACAGAAAA ATGGGCACCC TTTATTATGG TGCTCCTTCT CTT
MSTN-pro-mou CAGTA. TGGG AACGCAACAA AGGACACCCC TCTAAC ...COCTAG ATOGACTGCAAC TTTTGOA CTAGS
-884 -807
MSTN-pro-hum CACTTTTTAC TCTCTGGATA TTTACTGCTG GAAATCTGAG GCAAACTGTA AT/
MSTN-pro-pig CATTTTTTAC T......... TTCACCACTG GAAATCTGAG CRACTATAAATCCTTACTA CITTAL
MSTN-pro-mou CAC. . TTTAC T......... GTCAGCCCTG GAAGTCTGAG TCAAACTGAA ATA
-806 -712
MSTN-pro-hum .TGTTCAGAG ATTTTTCTA. ......CTAG CTGGCATTAC CCTCTTGGTA AT.
MSTN-pro-pig TTATTCTAAG CTTATTCTAA GCTCAGATAG CTGACATTAT CCTCTTGGTA AT.
MSTN-pro-mou .. GTACAGAG CCTGGCCT.. .....CCTCG CTGACAGGAT TCTGTTGGCA ATC
-711 -626
MSTN-pro-hum CTTTAGAATA GGGBATTCAAGACAAAAGTT CAGTATAATT TTCATATTAA TAA/
MSTN-pro-pig CTTTAGGATA GGAGAA...A A......TCA GTTGAAAACT GAGCACGATT TTC
MSTN-pro-mou CTCTGTAATA GAAAATAGCA ATACTTATAAGGTAGAALAALGEALAGTATAGGTTAT.
-625 -526
MSTN-pro-hum TATGTTATAA TAACAATGAC TTCCAATATT TACTAAGAAT TTAGTCA. GA AA/Z
MSTN-pro-pig TATAACAGAA TAAGTATGAT TTTCATTATG TACT A GATAGAATA TTATTA GATTCTATGGMC TAAG.
MSTN-pro-mou AGAAACGTCC CAGGACTGGT TTGTAATATG TCCTGACAAA TAAGCCATGA AA/
-525 -434
MSTN-pro-hum TTAACTT. .. .....TTAAT TCAGGTCTTC CTAATT. ... . .TTTATATATTTT
MSTN-pro-pig TTAAATT. .. .....TTAAT TCAGGTCTTC CTAATTTAAA TCTGTATTTC TCI

MSTN-pro-mou TCAGCTTTCT TTAAATTAAG TCAGCTCTARTAAMANIEXALCT....... .....TTTAITATAC CGC
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MSTN-pro-hum
MSTN-pro-pig
MSTN-pro-mou

MSTN-pro-hum
MSTN-pro-pig
MSTN-pro-mou

MSTN-pro-hum
MSTN-pro-pig
MSTN-pro-mou

MSTN-pro-hum
MSTN-pro-pig
MSTN-pro-mou

MSTN-pro-hum
MSTN-pro-pig
MSTN-pro-mou

MSTN-pro-hum
MSTN-pro-pig
MSTN-pro-mou

Fig. 4. Alignment of the5 regulatory region of myostatin in human, mouse and porcine. The DNA sequence was humbered according to the sequence

-433

-338

TCTACTATTAAACAT TGCCT AAACAATATA AAATCATTTT A. GTTTTTGA GGAAGTA.
AAATAATGTA AAATCATTTT ATTTTTTTGA GG/

T. TTCCTCAA
TTTCCCTCAA

-337

TTATTTAAAT
TTATTTAAAT
TAACTTAAAT

-237
CAAATATCTT

CATATATCTT
CATATATCTT

-137

CAGACAGGGT
CAGACAGGGT
CAGACAGGGT

-39

ATGTTTGTCT
ATATTTGTTTC

TACAA. . TAA
TACAATTTTA
GATA. . GCAA

TTATTATTTG
TCATTATTTG
TCATGATTTG

TTTAACCTCT

TAAMGGITACATCTAAAMA - AGTAAGICTAACATCAA T T T T.

GAGTT.

.CTAT TT

-238
.G TGTGAGGATT AGTAAGATTT AAC

AAGTTT CACCATG TATA TTAAATAAGIATTATT TAGA TTATAATAACTATTTA GAAA (

GAGTT.

TAGATTTATT
TAGATTTATT
GGGATTTATT

GACAGCGAGA

-138

. T TACAGAGATT AATAAGCTTT AAC

TCTTTTAT G AA GTAACG TGICATATAG GTI' G/

TCTTTTATGA AGTAGTCAAA
TCATTTATGA AGTAGTCAAA

-40
TTCATTGTGG AGCAAGAGCC

TTTAACCTCT GACAGCGAGA TTCATTGTGG AGCAAGAGCC
TTCABAGEATTTCBHBATEGGG AGCAGGAGCCAATCATAGAT CCTGACC

-1

T GA
T GA

AAT
AAT

CCACTTGGAA TACAGTATAABAG\'IGI’AGIICCI’ACCITC GOEIACTTCEICAACA TGCATTAAAA TTT
CCACTTGGAA TACAGTATAABAG\'I’GTAGIICCTAKIEI'CCM’AGSI’GIGACI'ATAAAA TTTTGCTTGG
CCACTTGGAA @@“@GCEDA’CGBCGTGGCAG GTTGTCTCTC GGACGGTACA TGCA

AAAGTAAAAG GAAGAAACAA GAACAAG.
AAAGGTAACA GAAGAAATAA GAACAAG.

A TAAAAAAGA TTATATTGATTTTA
. BAGSAAGA TTGTATTGATTTTAAAAT

. AAAAA GAAGAAATAA GAACAAGGGAA AIAAAAAAAGA TTGTGCTGATTTTT

start codon ATG
Inr

5!

of porcine myostatin. The location of -1 nucleotide specifies the transcription initiator (Inr).
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EBox
A073 TTCTCTGCTC L CAGACCTTACCC CAAATCCCTGL CASGTRTCTGCCCTET
EBox

1023 GETCAAATGAGAAACTEGLAAAG GGG TECAAACCTAGCACAGAATTGEEA
073 AACACAAEAATGGGCACCCTTTATTATGETGCTCCTTCTCTTTTATGTET

9723 TTACAATACTTGGGLATAATTTACAGAGAATAGATACTACATTTTTTACT

POU-protein FOU-protein

873 TTCACCACTGGAAATCTGAG G CAMACTGCATTATCAGTCATAAAATTCAT

823 TATCTTTCTATTCTAAGTTATTCTAAGCTTATTCTAAGCTCAGATAGLTG

J73 ACATTATCCTCTTGGTAATAAACAAT CAAAAALCACATCTTCTEAGLAAT

E Box
J23 ATTAATCTG CMCTTTAGGATAGGA@AAAATCAGTT CTGAG CACE

EBox MEF2-1

H73 ATTTTCAL GTGAATAMAGATATTATTTAAMATMTTC CATGTG TAATA
PO protein POU-protein

623 TAACAGAATAAGTATGATTTTCATTATGTACTAGAAATTTAGTCAGGAAA
A3 ACAAGTTTCTCAAATTATAGCTGAATATATTTTACTAGTATCACAATCTT
D23 AAATTTTAATTCAGGTCTTCC TAATTTAAATCTGTATTTCTCTEATTACA,
MEF2-2 E Box
473 CAGGACTAAAAATAATTTAAAACAGCALATAASATTCTTTTTTCCTCAAA
423 TGTTTGTCTAAATAATGTAAAATCATTTTATTTTTTTGAGGAAAAAGACA
ST TTTCAACTTTTTAAGTATGAAGTGTAALAGAATTACTTATT TAAATTACA
3 ATTTTAAAGTTTCACTAATAAAGATTAATAATATTITAAGTGCAGTTTATA

E Box
273 TTATTGTTAACATAGATTTTAATTTTTCAAATGTCACATATATCTTTCAT

E Box
23 TATTTGTAGATTTATTTCTTTTATGAAGTAGTCAAAT GAATCAGCTCACC
AT3 CTTGACTGTAACAAAATACTGTTTGGTGACTTGTGACAGACAGGGTTTTA
FOU-protein CCAAT Box
A23 ACCTCTGACAGC GAGATTCATTGTGGAGCAAGAGCCAATCATAGATCCTG
E Box TATA Box E Box
J3 ACGACACTTGTCTCATCAAGTGGAATATAAAAAGL CACTTGGAATACAGT
TATA Box

1
23 ATAAAAGATTCACTGGTGTGE CﬁlﬂGTTGTCTCTCAGACAGTG CAGGCATT

ABAATTTTGCTTGGLGTTACT CAAAAGL AAAAGTAAAAGGAAGAAATAAG
AACAAGGAGAAAGATTGTATTGATTTTAAAATCATGCAAAAACGTGGATC

5 WWW Signal Scan
2 TATAbox 1 CCAAT box
10 Ebox 1 MEF2-1 1 MEF2-2 5 POU protein binding site

Fig. 5. WWW Signal Scan analysis of the myostatin 5 regulatory region of the porcine. In
the sequence with the GA SNP combination, 2 TATA boxes, 1 CCAAT box, 8
E-boxes, 1 MEF2-1, 1 MEF2-2 and 5 POU protein binding sites ( labeled underline) in

the 5 regulatory region.
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5’

Table 2. Cis-acting element of myostatin 5’ regulatory region

conserve binding

Element sequence  factor position

TATA hox TATAAA TBP 1924, 42/48

CCAAT box CCAAT CBF 85/89

E-box NTCANG MRFs -33/38, 6469, 1867191,
2417246, 422/ 477, £529/634,
£63/668, H87/692, -1015/-1020,
103471039

MEF2-1 TTAAAAATAA  MEF2 638/ 647

MEF2-2 CTAAAAATAA  MEF2 459/ 468

CACCC box CACCC sSpi 730177, 955/959

GATA box (AT)GATA{A/G) GATA family  651/656, -701/706, -F77/782,
887/892

HiNF-A AAACACA HiNF-A A37/743

IgPE-1 TGTGGCAA IgPE-1 11

LF-A1 GGGCA LF-A1 -1027/-1031

TFE3 CATGAG TFE3 £29/634

POU-protein (AT, TNCAT Pit-1/GHF-1 1037110, 600/ 607,632/640,
824/831, 843/ 850

Enhancer TITCCA Nuclear factor £83/688

H4TF1 GATTTC H4TF1 858/4863

NEF CTGTC NFI family 13117, 1317135, 1357139

Y1 ATCATTTT bl g -395/402

PEA3 AGGAAA PEA3 £96/701
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-713 674

(GA) AACTTTAGGA TAGGAGAAAA TCAGTTGAAA ACTGAGCACG
Identified Element Sequence Position(s) in Transcription Site

N/A

(AA) AACTTTAGGA TAGGAAAAAA TCAGTTGAAA ACTGAGCACG
|dentified Element Sequence Position(s) in Transcription Site

PEA3 AGGAAA +701/4696

(AG) AACTTTAGGA TAGGAAAAAA TCAGTTGGAA ACTGAGCACG

|dentified Element Sequence Position(s) in Transcription Site
PEA3 AGGAAA +701/4+696
Enhancer TTTCCA -683/-688
5 SNP 698 686 ?
GA AA PEA3 binding site AG PEA3 binding site

enhancer

Fig. 6. The different SNPs arrangements of at the position 698 and 686 upstream of the initiator myostatin 5 regulatory region were predicted to
have different cis-acting elements.There is no cis-acting element predicted with the GA combination. If the association is AA combination
led to a PEA3 binding site AG combination was predicted to have a PEA3 binding site and enhancer.



Synthetic pol¥(A) signal/
transcription pause site
(for background reduction)

Ml

ori pGL3-enhancer int L
Vector ‘:GCGTTTMT L L ITTAGTCTAG)
{5‘[’64'1]3} Bell BelTT

luc,

SV40 Enhancer
SV40 late poly(A) signal
(for fuc, reporter)

B

6kb
5kb

A pGL3 enhancer

PCR B Mstn
M lane 1 myo-04 lane 2 myo-0.8 lane 3

myo-GA12 lane4 myo-AAl2 lane5 myo-AGl2 lane6 pGL3 control
lane7 pGL3 promoter lane8 pCH110

Fig. 7. Construction of reporter plasmid. (A) Map of pGL 3 enhancer ligated with PCR
products of myostatin 5 regulatory region promoter. (B) different lengths of
myostatin 5 regulatory region promoter and internal control vectors. M: DNA
molecular marker; lane1 myo-0.4;lane2 myo-0.8;lane3 myo-GAl.2; lane
4 myo-AALl2; lane5 myo-AG1l1.2; lane 6 pGL3 control; lane 7 pGL3 promoter;
lane8 pCH110.



A

5 1| Lipofectamine™ 2000
and 29 pCH110
and 2 g g pGL3 control

10 | Lipofectamine™ 2000 |
and 1z g pCH110
and 1 g pGL3 control

10| Lipofectamine™ 2000 2
and 2 g pCH110
and 24 g pGL3 control

B
300bp
200bp
A L6 L8 C2C12
6 42 X-gal [3- galactosidase C2C12
B C2C12 RNA
lane2 289bp band M lanel R-actin lane2 myostatin

Fig 8. Transfection of myoblasts with reporter plasmid. (A) L6, L8 and C2C12 cells
were transfected with pCH110 plasmid. Cells were transfected and incubated for
42 hrs, [3-galactosidase activity was assayed by using X-gal. (B) Detection of
myostatin RNA in C2C12 cells. RT-PCR was used to detect myostatin RNA . The
size of 289 bp myostatin cDNA was found in C2C12 cells. M: DNA molecular

marker; lane 1: 3-actin; lane 2: myostatin.



pGL3-

Myo-0.4 Myo-0.8 Myo-GA 1.2 | Myo-AG1.2 | Myo-AA 1.2 control
mean 1.294 1.106 0.575 1.076 1.003 1.000
S.D. 0.481 0.390 0.464 0.769 0.351 0.000

luciferase assay
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1
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—

-2

Myo-0.4 Myo-0.8 Myo-GA 1.2 Myo-AG1.2 Myo-AA 1.2 pGL3-control

=

plasmid construct
C2C12 myo-0.4 myo-0.8
myo-GAl1.2 myo-AAl2 myo-AGl2 pGL-control luciferase assay
pGL 3-control one-way ANOVA

Fig. 9. Activity assay of Luciferase dderived from constructs with different regulatory
region The myo-0.4, myo-0.8, myo-GA1l.2, myo-AAl.2, myo-AGl.2 and the
control vector pGL-control were transfected into the C2C12. The luciferase
activity of extracts prepared. The luciferase activity were normalized by the
activity of pGL3-control and analyzed by the one-way ANOVA method. No

significant different was observed between different constructs.




Inr

genomic DNA AC 073120 5-RACE

Inr

Inr

GGCAAGTTG

21

Maet al., 2001

110 bp

Py2 CA Py5 Py pyrimidine CorT

CA 110 bp
11 bp 90
genomic DNA AY 204990 23
79 Inr
51
181 21

33
PCR-RFLP polymerase chain
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reaction — restriction fragment length polymorphism

363 bp SNP ? Dral
T 92 A
A 93 T
2001
1 27 T 888
2002
363 bp Inr 254 bp
T A
SNP 686 698
DNA
SNP GA
GA AG
NP



GA AG
LYD NP AA
LYD
686 698 SNP hot-spot
5 ds-acting
element
TATA box GC box CCAAT box
5 Inr 3.3kb
glucocorticoids glucocorticoid response
dement GRE androgen response element  ARE

dexamethasone C2C12 L6
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Ma et al., 2001

TATA box
TATA box
-42/-48
Inr 25 bp

box binding protein TBP
DNA

TBP

Hochheimer et al., 2003
TATA box

CCAAT box

CCAAT box

Inr 80-300 bp

HAP

Edwards et al., 1998

CCAAT

dexamethasone

TATAAA -19/-24

TATA box TBP TATA
Pol I RNA polymerase |1
Pol 1l

MRNA

Inr 25 bp

-85/-89  TATA box
CCAAT bhox
CYC1 cytochromec-1

CCAAT box

CBF CCAAT-binding factor

CBF-A CBF-B CBF-C

CCAAT-box

Coustry &



al., 1995
E-box
E-box 10 NTCANG N A TG C
-33/-38  -64/-69 -186/-191 -241/-246 -422/-427,
-629/-634 -663/-668 -687/-692 -1015/-1020 -1034/-1039
MyoD myogrnic detendnation gene bHLH basic

region helix-loop-helix

MyoD MyoD
myogenin  Myf5 MRF4 E-box MyoD
MRFs myogenic regulatory factors Coustry et al.,
1995
MEF2-1 MEF2-2
MEF2 Myocite enhancer factor 2 2 MEF2-1
MEF2-2 TTAAAAATAA  CTAAAAATAA MEF2-1
-638/-647 MEF2-2 -459/-468 MEF2 MADS-box
MyoD MEF2
MEF2A MEF2B MEF2C MEF2D MEF2
Nayaet al., 1999
CACCC box
CACCC box 2 CACCC -173/-177

-955/-959 CACCC box ?-globin
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?-globin

CACCC box

Zincfingers Sp/KLF

Mantovani et al., 1988

Spl Stimulating Protein 1
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The Single Nucleotide Polymor phism of

Myostatin 5’ regulatory Region in Different Breeds of Porcine

Abstract

Myostatin gene is a negative regulator that controls skeletal muscle
growth and differentiation. In myostatin-mutated animals, the dramatic
increase of skeletal muscle mass and relatively decrease of lipid
proportion are observed. The objective of this study was to investigate the
deoxyribonucletide polymorphism of myostatin 5 regulatory region and
its effect on myostatin expression in different breeds of porcine. The PCR
method was used to amplify the 1.2 Kb fragment of myodatin 5
regulatory region from different breeds of porcine, and DNA sequencing
was used to confirm the PCR products. Comparison and anaysis of
sequence data showed that there were two single nucleotide
polymorphisms (SNPs) located at the -698 bp and -686 bp, respectively,
among different breeds of porcine examined. The SNPs for Duroc, the
breed of lessbody fat, were G and A at -698 bp and -686 bp, respectively.
The SNPs for Yorkshire and Landrace, the breeds of high body fat, were
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G and A a -698 bp and -686 bp, respectively. In addition, the SNPs of
Taiwan Lanyu breed were the same as Duroc. The SNPs of hybrid breeds
were found to be A and A a -698 bp and -686 bp, respectively. Three
genotypes of regulatory region with different SNPs were inserted at the
upstream of the luciferase reporter gene, and the constructs were used to
transfect C2C12 cells. The results showed that there was no significant
difference among these constructs. The results in this study suggest that
the SNPs of myostatin 5 regulatory region at -698 bp and -686 bp may
associated with the myostatin expresson in the pigs of Yorkshire,

Landrace, Duroc and Taiwan Lanyu breed.
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