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YN R =B R e, PUIHEZ 625014)

ME: (B0 ARBAREEREERLE - FHERE A E B (CystatinB, CSTB) I B XA %5
mmm KR R LR R et . (7 : ] RA RT-PCR 60 F 977 %, NBALAA
ZK RNA B\ 5 CSTBHH cDNA 77, iS5 H o e &AM F 5. KA PCR-RFLP J7 ik, 24T T 84 k4%
CSTB3:H % MR ESHE MR X T, [£R]) CSTBEFEF A TIEAK 294 bp, 5 98 NAKEE., FIE
M EREWR, HE A B 4t CSTBHEE cDNA a5 X (CDS) [ JEMA 51 4 81%. 85%Fu 89%, EMEAKBF
FIE JEME A 830, T6%fn 85%. A E MAMEIREESNER, Z&A5A. R Cystatin B XL, BA stefin £
BV BN R Yy SR s () S5 A, BLEE S AT B -sheet Fufi T S HATHIBE A S WML %, & CSTBREE =
WEF A Prull B S TZ] T AA. AB o BB ix 3 AFSRBI AL, X EXME TR WA AA kI BLAMA oy B TR 4647 34
WEEMT A 2 MEEANAMKR(P<0.01), TAFIIHH 5. 11 kg, BEMAA 19. 31 kges. FHI Y H A 3. 26 ke,
(£ CSTBEREFRMMEARARB RN, % CSTBARZ M5 BABEEREEHX.

KBEIA: H&; Cystatin BIPE; RXEWE; WE

Cloning, Characterization and Polymorphism of the Porcine
(Sus Scrofa) Cystatin B Gene

CHEN Lei, LI Xue-wei, ZHU Li, LI Qiang, LI Ming-zhou

(College of Animal Science and Technology, Sichuan Agricultural University, Ya’an 625014, Sichuan)

Abstract: [Objective] The effects of the porcine cystatin B (CSTB) gene on postmortem tenderization of pork were studied in
order to understand genetic mechanism of tenderness traits. [ Method] Utilizing technique of RT-PCR and sequencing, the nucleotide
and deduced amino acid sequence of the porcine CSTB gene were obtained in this study. And the polymorphisms of porcine CSTB
gene was detected in 84 pigs by PCR-RFLP. Based on the polymorphism detection, the influence of CSTB genotype on tenderness
traits were analyzed. [Result] The open reading frames of the CSTB gene were 294bp in length (encoding 98 amino acids). The
nucleotide sequence identities of porcine CSTB Complete Coding Sequence (CDS) were 81%, 85% and 89% compared to that of
human, rat, and bovine CSTB CDS, respectively. The deduced amino acid sequence identities of the porcine CSTB protein were 83%,
76%, and 85% compared to that of rat, human, and bovine CSTB proteins, respectively. The structure of CSTB protein predicted by
homologous modelling was similar to the results observed previously in humans and mouse. The five-stranded antiparallel B-sheet
and the wedge shaped edge were found in the model structure. The genotype AA in CSTB gene Pvull locus had significantly lower
shear force (5.11 kg), toughness (19.31 kg's) and mean shear force (3.26 kg) than genotype AB and BB (P<<0.01). [ Conclusion]
These results indicated that the homology of CSTB was high between species. There were significant correlation between the
polymorphisms of porcine CSTB gene and the tenderness traits.
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0 35

CWFF0R Y 0% 2 A S ) o a2 1) 2 P o
2 s TR B R E M ZR B Fa b « B IR 78%
(10925 R 90 9% 2 Ak B 2 e s L S i) — AN A
£, LUBRUVSIRS A 83%F0 77%!M . 4% P 5 4
e 35 5 M PR TR Bz 82 B TR AT AR R A G M
(r=0.81) , Lt T 1K (r=0.67) « Mk (r=—0.43)
M2y (r=038) P, KIPLUK, W% —HEFRE
T 0 PR A2 I 0 A0 P 1) AR, 3 e ki i A
TR FTE PR 0 3ol A A LG 2 o R4 S 5 1 J
AR S LT ABFF ) 1Cystatin BCXFRA stefin
B, fiiF#K CSTB) & -t 24 2 25 1 i ( cysteine proteinase)
) — R N, T A T2 A
H B, R e (1 P A R (IR 2 — 1 2R
AR BN KR AL HE stefin, cystatin Al
kininoge iX 3 2% 515, CSTB J& T 45 k4 5 4 #L 11 stefin
KW, B4 KL 100 N IERR 1 2 IREER Y,
AN CHRERREL, > 7R 11~12 kDY, CSTB
R A—MHLE AN B (Cathepsin B) F4: 30
R i e R R, B S RRE 9 B X A R T
B. D. H. S H-EAEY PN A RE B BB 1)
P RS 7E PR E R R K TR s AR
KL, R Russo 26U H RCKE CSTB 1 4 M A
B VIR (B FE DI LA T S8 2 ), LT 4
AR R, BR KR ZVE (S, 045 Cathepsin
B. H. K. L. S%, ‘EAIX LA A FA T 2 /KR
EHT, BERRMRNLERE A WSS A BUILERE AR
A, g A 4LEVE A RN T, XL
TFRILE 5 A P BB AP 40 B S 2 AN 24 19 2R F1 /K AR A
(20, ZEAN AT T REAT R PR AR A SR (I
PE, IV E A K. CSTB %5 kN £ f: 3
R, SO IR AR I, IRt et 4% . CSTB
HASAE 1982 fEA 1984 420 5 AR AR R0 T
JEC ST e gtk ok, 1983 4E 1 5EI5E T Bl CSTB [
H@ )y yUY, B EWEITRIE TN CSTB MR )T
FIMT eDNA JEAIUILL R 251 g5k, BT stefin &K
AR RS, RIS R CSTB HItT
REEFHEENSENE. [RTFRUIAL] AR
MAE CSTB ] cDNA ZwhfFHINTF-, RHZEED 1) [R5
P BB 4 R DL J0 A 22 A 1 S Y 2T T WFA. LA
PR ) G () ] TR R A AT S 2 AT, A E
—BHRE CSTB Itk N 42 LR IR A 4

1 MBS

1.1 R

ARIGE 8 kMLl (Meishan pig, M) . 8
JKB¥ (Landrance, L) . 62 SLAHETEX (KA X
KAT) M=J6HH (DLY pig, DLY) PAK 6 k
KM —TeA88E (LXM, LM) , 2 AMgdf. 2 e
BEfSL 84 JREE ARG S, FEARRISAE MR
L, ARG EE R, SR R4l 1I)E
VHRRTE 5~6 AWk, JESERELE 55~100 kg 2.
P FEA SR A DY N AME K 2= B R 3 -

A RNA #hi#2347) TRIZOL I Invitrogen 23 ) ;
S HE S ReverTra Ace I H TOYOBO A #]; PCR il
TR Master Mix 1 H Tiangen Al B4R &G
H TAKARA A,
1.2 EST EFRMEFDH

LA CSTB A:PAF%1] (NM_000100) 4y Ff,
FIH Blast #2/%, & Tigr 2% (http://compbio.dfci.
harvard.edu/tgi/tgipage.html) 52, #JHLE] 38 4 1E
TWAARNFRIEIMTS . I T L BT HGE, KX
Lep AR A —2, SRIGFIH Cap3 AELPHEZRMIAT
P, 1921—41K 588 bp 1 H 1)F 41 Contig. R 5+
Contig #2442 ORF finder(http://www.ncbi.nlm.nih.gov/
gorf.html) , Z3#r A HEHJ ORF.
1.3 B FrebERFFI#Y RT-PCR 3GiE

PA Contig J¥Hh 27, 11 BILHERC 4R B 05 1 FI £
1R RSP B v —X 5 1% CSN1UL CSNIL (% 1),
51491 i Invitrogen 23 7] & ¥

DAFEHL ) RNA it HI TOYOBO ReverTra
Ace [ SEMEA A cDNA, 4 8875 5K B-actin
PUIGIE. R85 LAiZ% ¢DNA h#itR, CSN1U. CSNIL
NGIREATY . AR R 100 ul: Master Mix 50
ul, 1% 1l (20 pmol-pl™) , B cDNA 7 ul, 3L
AP K B Al KA KR . PCR RN 444 95°C il
A 4 min, HEANLCLUFAEIR, 94°CARTE 305, S8°CIE K
30 s\ 72°CHEfH 45 s, fGFR 35 RLLJE 72°CAEAH 10 min
SRR N P2 R RIOR ) G A T A4k [,
SR IM109 KA B 5 26 _Eifg Invitrogen 23 &) o

DL CSTB AER4mts X v Bl 745 5 h 5%, it
—4 L SRS |9 3RACE (% 1), JII T4 4 CSTB
FED 3% P4 . DABRECAY S RNA AR, Oligo
dT-adaptor A 51#E& 1 cDNA. #RJG L% cDNA A
#, 3RACE. MI13 Primer M4 45 | W3k TH 54 . 418



2122 R &R W B % 41%:

WHRR L, NN 95 CHIANE 4 min, HEALL
NEIR, 94°CARME 30 s, 55°CIE/k 30 s, 72°CHEM 45
s, IR 35 RLLG 72°CHEAH 10 min &5 V. =44l
el s, [FRESCFES] IM109 Kk, % Ll
Invitrogen 2 7l 5
1.4 MNEFEERSH

W 25 L 5 0 0 B 25 G AT ARON A IE X
iz i\ Bioedit # A, AR HRIT T80 1SLAE B 2 2
SRR . [RVETE BT IE R NCBI (1) Blast 4551
Clustal W . R4 5 HeWRitb 5, 2% A
AINEL CSTB ZEM mRNA (W21 %45 9L, e % 1 8Y
VIRL s o ZIERRT YIS R PR, oy R T
KJH Expasy i 7% (http://au.expasy.org/tools/) FH%
A
1.5 FERREEANSREHTN

4 F41$248 3 EXPASy ScanProsite. HNN . SWISS-
MODEL fil 255, 43 5l T Fir 1) 2 5 2 11 194 2y R4k A0

F1 CSTBEREIIMERR
Table 1 Primer pairs designed for CSTB gene

e TR
1.6 SEMEDH

W% A CTSB K41 DNA ¢4
(AJ315562, AJ315563) EAT/rHT, KI—ib G—A
FARNL T CSTB RS W ETW, =T —1
Pvull BRI PIEIL7 53, W AR PCR-RFLP (1) J77%
R4 23 Wit 519 CYS-2F 5 CYS-2R (%
1), PCR [JWAKZ N 10 pl: Master Mix5 pl, 5[4 1 pl
(20 pmol-pl™) , A DNA 1 pl, 4K # Al
IKAMEAEFR . PCR W41 R 95 C TR 4 min,
HENCUFAEH, 94°CARE 30 sv 56°CIE-K 30 s. 72°C
ZEfH 45 s, JEH 35 REAJG 72°CLEH 10 min 45K

PCR N =) (i DT Pvu LT AL 4 ho SN AA
ZON 10 ul, ARy = 1 ul, WIEE 1 pl, Buffer 1
pl, KEHADK 7 wle BEUIF=YIH 12%5 A IR
J ARG W 35 PR 7Y

TR SIS (5-31 GIEY oo S E

No. Sequence of primer (5'-3") Primer usage Primer position
CSN2F  CACCGCCACGATGATGT P14 CDS X Amplify CDS EF397605 1~17
CSN2R  GCCTGCTTTTGTTGGTCTG ¥4 CDS X Amplify CDS EF397605 266~284
3RACE  GCTGGAGGAGAAGGAGAATAAGAC 14 3'UTR X Amplify 3'UTR EF397605 88~111
Oligo dT CTGATCTAGAGGTACCGGATCCTTTTTTTTTTTTTTTTTTVN  Je#%:3% mRNA Reverse transcription

3-site 3'CTGATCTAGAGGTACCGGATCC 1 3'UTR X Amplify 3'UTR

CYS-2F  GAAGGCTGGGCGTGTCATC Y12 &5 H B Amplify polymorphism fragment ~ AJ315562 1~19
CYS-2R  GGTCAAGGGCTTGTTCTCGTG ¥ 12 5 F B Amplify polymorphism fragment ~ AJ315562 209~229

EF397605, J# CSTB %[l mRNA J¥41 (AR%); AJ315562, ¥ CSTB H:K4M Gty =#E43/741 (10)
EF397605, Sus scrofa Cystatin B gene mRNA (this study); AJ315562, Sus scrofa partial CSTB gene for cystatin B, exon 3, allele 1 (10)

1.7 SEMERNE

W IESEG 45 min PCORAEIRDUFE S, T34k 3~4
Ak, A IUARGE MBI 12 em FIRIER, Ik
BEV) RN KT 16 em?, GnHR WIES V) AR AS 2 16 cm?,
MK FEABE DR « IRUUEA S RSE R = f5, T 4°C
Vs 72 h AT A . AEFRSERE, BRI R 0~
ACHIRFE, TRNIZhZE N 1 500 W IEHE/KB 8 80°C
I, TR) i AR A (TES-1312 2, ZRA4HHF,
AL W RO . FRRFE OISR E] 70°C
I, B FEI A H RO 0~4C . JHEA AN
1.27 em B TEERFER 0 S5 LA HEFAT I 7 4k D) A
FE, FLREKEARDT 2.5 em,  HUREAL BN B R i

GADT 5 mm, PN S A EE A>T 5 mm,
SBRAT W Sk B LA, DUEFE i AT 3 A
H TA-XY2i B4R (Microstable system, 5% %)
Jn#% Warner-Bratzler Shear JJ & AFEEIY) 11, id
SN RIFE B K BY ) J) (shear force) i & {H (toughness )
FIPF-¥)89Y] J) (mean shear force) o
1.8 CSTBERE S AR REXIE S 47
i ZAMETEE RS 4N 84 SKAMARTH IR AL
HEETEAR, NN G B AT ORI A T
Yig=p + Pi+ G+ by X X + e
T, Y RS PERIREIUAE s p A S TRIR B AR 35 5
Py M5 1 AN (i=1,2,3,4 43 I K 8 B LL G
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DLY FERKAMEIED ¢ G j MHERAEN. (5=1,2,3
AR, AAL AB. BB IX 3 FIERAL) 5 X hAME
(18 SEAR T by N B SRR R RE (B IERIAIR
B A5 S PP BN AT A (3G I P SE AR ZE RO, AR
Pt ARG = 1) J 5 D B 1A T = A o 5 25 M
RAE TR BT T2 B0 e g BEALIS 2 500
K H SAS 9.0 G vt 73 i AL 1) PROC-GLM R 7 1EAT
A HORSE 7 22 i 2 E L,

2 HRESH
2.1 RT-PCR

DI 41Z] cDNA A, CSN1U. CSNIL
HGIEATY S RS B 4K 284 bp 4% (K]
1) o BL CDS D745 B vt w5 e 1 5 | #3317 3'RACE
PR — 4 KJEL 0 500 bp 14 (K 2) .

bp
100 —

250 —
500 —

1000 —
2000 —

M: Marker DL2000; 1: CDS [X PCR /"4
M: Marker DL2000; 1: PCR product of CDS

1 CDS [X PCR =4 TR A5 #E SEAR FLIK 45 SR
Fig. 1 Agarose gel (1%) result of CDS

2.2 FIISH

AR PRl e 45 S I E & 7 41, R bioedit 4K
PRSI IX A B 3'RACE F Biiti:, 83— 44K
541 bp ¥4, FFHEEHE 11~307 bp, JLgafd 98
AN AR (B3, 5 AL B4 CSTB K
G [FUEME T EE R L], 5N . B CSTB
FEH cDNA ZfigIX. (CDS) [A 5k 81%- 89%
1 85%, Fx YA N 83%. 85%F1 76% (K] 4) .
A 5 L SE R 81 contig 7E CDS X Y AR %
99.8%. Z:7% NFI N &1 By DI, NS CTSB

1 M bp

— 250
500

1000
2000

M: Marker DL2000; 1: 3RACE ;=¥
M: Marker DL2000; 1: PCR product of 3’RACE

2 3" RACE P=H)ImAs#i SR R IAEE R
Fig.2 Agarose gel (1%) result of 3’'RACE

R HA 3 AMMNE . R Expasy HR%5#84) CDS [X.
Gt 10 2 1 U AU HEAT 08, TN N 11.1296
kD; S 6.27: (eI 134 30 h
oLk
2.3 ERITMMEN

B 7542 3 PSORT AR 150040 Jfd s 1 AR 4%
2% (http://psort.nibb.ac.jp/form2.html) , Tl 45 K21
ZE AN T A BT R AT B 56.5%, 1 S AN
17.4% 0l Befr TAn Ny, AT e g e s b i)
REVER /I
2.4 FEHEINEEETUN & D

K712 3] ExPASy ScanProsite Chttp:/www.
expasy.org/tools/scanprosite/) 45 ¥4k 7 B £ 4k 2, ik
ITER AR AR 45 REW], /£ CSTB
H ) 45~58 IR IEIEAT EH (SQVVAGRNLAIKVQ)
A1 P 2R 8 VR0 167 20 (Prosite 450
PS00287) . HH1 46~50 iz (QVVAG) , &TE Cystatin
FIeh BRSO s, FLDhRe e S IG5 &
2.5 EARSREHEIRER

#4751 # A5 ] ExPASy ScanProsite Chttp://www.
expasy.org/tools/scanprosite/) 45 ¥4k 7 B £ 4k 2, ik
AT 8 A s R U A R A o b, AR EE R S
CSTB &AM HIAH AR = 751 B3k B — 4%
SLIR FIETE A 82% A1, 4 1stfl (A CSTB
HED , KO PDB 25 iR E AR, FIHEE
BV Mg NS 4590 (least squares superposition) ,
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ATC
Ile

CAG
Gln

GCC
Ala

ATC
Ile

92
28

GAG
Glu
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AAT
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Ser

CAG
Gln

GTG
Val

GTC GCT
val| ala

182
58

CARA
Gln

GTT
Val

GAC
Asp

GAT
Asp

GAC
Asp

ARMC TTC
Asn Phe

227
73

CTC
Leu

CCG
Pro

CAC
His

GAG
Glu

ARC
Asn

ARG
Lys

ccc
Pro

272
88

ARC
Asn

ARA
Lys

AGC
Ser

AGG
Arg

CAC
His

GAT
Asp

GAG
Glu

317
376
435
494

AT ATG M L3107 TAG J FRIZbr,

GCG
Ala

GCC
Ala

TTC
Fhe

GGC
Gly

GTG
Val

TTG
Leu

CTG
Leu

GAAGAGAGCCCGTCGCCTGCGCGGGTCTGTCCGCCGCCAGCGCGTGTCGGGGACCCTCC
GAGGTGCCCCGGGETGGGEGGACGGGACGCCCCTCTCCTGTGTCTAACTTTTATCATGTTC
ATTCCTTTCCTCCTGCGATGATCTCAACCGAGTTACTTTCAAGAAGAACCAGCGTGATC
CTTAAAGATAAATATATTTTCAGTCTTTGCGAAAAAAARARAMARARRR

C 1
CCC GCC 46
Pro Ala 12

ccc
Pro

TCC GCC
Ser Ala

ACG
Thr

CAG
Gln

GAC
Asp

ARG
Lys

TCC
Ser

CAG CTG
Gln Leu

91
27

Y.Xe] [elive]
Lys Val

CCG
Pro

GTG
Val

TTC
Fhe

AAG
Lys

GCC
Ala

GTG
Val

GAG
Glu

136
42

181
57

AGG
Arg

AAC
Asn

CTC
Leu

TTC
Fhe

ATC
Ile

ARG |GTT
Lys Val

226
72

CAC
His

CTT
Leu

CGG
Arg

GTG
Val

TTT GAA

Glu

AGC
Ser

ACC TTG

Leu

TCC
Ser

AGC
Ser

TAC
Tyr

CAG
Gln

ACC 271

87
ACG 316
Thr

TAC
Tyr

TTC TAG
Phe *

GCC TGA GCT

375
434
493
541

FEDUTRI T Ak 7 F 8 b 1

Start codon ATG and stop codon TAG are underlined, the boundaries of speculated exons are showed by vertical lines

3 ¥ CSTBEE cDNA [FFI R FFRATHIER

Fig. 3 The full length sequences and putative amino acid sequences of the cDNA of CSTB gene

ATQPATAETC Iﬁl.ﬂ D

'@ TQrATAETQ

Sus scrofa
Homo sapie
Bost taurus
Rattus nor

Sus scrofa: ZXJ%; Homo sapie: A; Bos taurus:

WFEISLPHENKPLELS

49
49
1 49
T 49

QLEEKENEKKF
LEEI"EIIKKE‘

+ 0§
198
: 08
HI

B QT DKJYKHDELTYF

4, Rattus nor: /M

Sus scrofa: procine; Homo sapie: Human; Bos taurus: Bovine; Rattus nor: Mouse

E4

8 N HFh CSTB S EELF

FI LR

Fig. 4 The multiple sequence alignment of CSTB with homologous proteins

ATH CSTB & B m R &5 kTl (&l 5) o
2.6 PCR-RFLP Z 7549 #h
514 CYS-2F.CYS-2R ¥ #94& L A 41 27 i DNA
Jaf 2| —4 229 bp M=) (K 6) , ZFRGIVEN VIR
PvullBgV)JE L 3 ORI B, e 50T 2
A=229 bp. B=142 bp+87bp (& 7)
2.7 % CSTBERAL_NEF Pl BB R EME
B 57

CSTB F:NZE & F Pvu Il BEUIAL s 3 PR 7R 55
%ﬁ%ﬁﬁﬁﬁ$ﬂ%2,ﬂﬂﬁﬂﬁ%ﬁaﬁ5%

TCAACHE DLY BEARN B S50 B8 ARy, A&
ﬁﬁ%ﬁ%,AWﬁomﬁO% T AEHb 75 %8 Rt L
TR AR R B AL SE N IAAAE, A SEARLEER 43
ATAFE A 1,000 2 KHPE AN K B 2547 5L DK 40 A
AR 0.67, JE TN S 5 R TR .
2.8 ZHEMSWEMKE KIS



7 3 Mk #&5%: J#% Cystatin B JE[X cDNA v % J2 st f: 2 25 1E 53 iy 2125

I T BRI APIRIE 7R, Forh 3 Bt AH G IR B i 2 SR I 0 1 2
BRIR . o T 415 I o-BRIER 5 2% R PATI B-Hr 8 i p,
TOURS 1) 5K FCAR T 30 25, 5 BTl I 1 JER A 45 5 T R v R L
Ribbon representation of pig cystatin B. Sidechains for the active site
residues are shown in black. The main body of the molecule consists of a
five-stranded antiparallel B-sheet, wrapped around a five-turn a-helix, and
the active site peptides form a wedge shaped edge which quite
complementary to the substrate-binding cleft of the enzyme

5 JCSTB ZEEAFEREHMNE
Fig. 5 Predicted backbone structure of pig cystatin B mature

protein

2 3 4 S 6

1~10: 5% CYS-2 " #4/#); M: Marker DL2000
1-10: PCR product of primers CYS-2; M: Marker DL2000

B 6 514 CYS—2 F=4HY 1%FRASHE AR FL ik
Fig. 6 Agarose gel (1%) image about CYS-2 product

1,2: AA LN, 3~5: BB FE[N AL, 6, 7: AB FE[NAY; M: Marker DL2000
1, 2: AA genotype; 3-5: BB genotype; 6, 7: AB genotype; M: Marker DL2000

B 7 Puull BEYIF-4ET 129%58 T MG B AR EEA B K
Fig. 7 Polyacrylamide (12%) result of digest product with Pvu I

*2 CSTBERE Pl BBV R BERE R FMEREREIERATHSH
Table 2 The distribution of the genotypes and the allele of CSTB gene in different pig populations

PEZIN FEASL FLR ISR Genotype frequency FERHHR Gene frequency
Populations Sample size AA AB BB A B
KA L 8 0.13(1) 0.13(1) 0.74(6) 0.20 0.80
% M 8 1.00(8) 0.00(0) 0.00(0) 1.00 0.00
KM LM 6 0.17(1) 0.33(2) 0.50(3) 0.33 0.67
DLY %% DLY 62 0.00(0) 0.34(21) 0.66(41) 0.17 0.83
it Total 84 0.12(10) 0.28(24) 0.60(50) 0.26 0.74

55 W BT AR AR R R PR A A4

Bracket means the number of different genotypes

AT 3 DA 2R 25 PR o /s — 3R 4 K 2 T L AL 3R
3o AEHR LR T3 i, ARG B 73 A (¥ 3 MR bR R
SR S, O AA BERITIAMA ) & AR

e B2 ST AB 1 BB M BUAMA (P<<0.01) , T
AB Al BB JEEIANMA ] 545 b5 22 7 AN B35, (HR I
 AB MAET BB MARIEH



2126 R &R W B % 41%:

#3 CSTBER Pl IR REREEMEHRARNZ
ESSESEIES:Hr
Table 3 Least square means and standard errors for tenderness
quality traits as altered by Pvull locus genotype

AR Traits AA AB BB
FEAH Sample size 10 24 50
BRI 5.11£1.61 A 7.13+221B  6.76x1.69 B
Shear force (kg)

B {8 Toughness (kg's) 19.3126.21 A 26.4249.17B  24.95+7.37B
eI 326+1.14 A 521+229B  4.70+1.86 B
Mean shear force (kg)

ik A b “ IR HER, [FATThAR R ORI R (P
<0.01)

Score values are LSM+standard error (SE). In rows, individual genotypes
bearing different capital letters differ significantly at P<<0.01

3 itig

Cystatin B J& T~ T 28: )t 20 W2 & G0 177, 55 ]
AR SEALLVE (R By SR, s R
BRI ARG K IV 2 BB A T2 IR E AT,
L mRNA JPHIFEA R R A EOR T o A WF R
A~ Bt CSTB ZE[A CDS X K& 294 bp, &4 3 4
SAET, AW E T, 3umdEgiL X N HAT PloyA
24 AR A3 5 (1% CSTB JE A mRNA 7°41] CDS
X5 e YR B AR, KB IR 294 bp,
B4 PloyA R E45K), {H 3undEgmid X K JE AR
U 34 ML

CSTB R4 E I = ZEAR AT 0] 2 2 E 1 g 4
b, il A TR AT, DR CSTB 82 Ak
Jei 0 25 )0 JCA I F 0 R ¥ A 2 O B 5
Riccio 2PVl WAL AT R I, A CSTB 7E4)
A Z A N R AR A A% T, A O A
R B T A S B, XS AR R T T A
CSTB V.41 fitd i for &5 R — 3.

AT S0 Ik I e 2 [ RS A T A B
W) CSTB A 5 M@ (B-sheet) 114
5 FEMIBIE Co-helix) 41, 20 FWAE ok,
B 2~5 JEHGHAS 3 P A JEIR Chairpin loop)
gity, JFHSEN 1 AR PATHS, 7EA8 R EA
— BB G302, o-helix 5 IRBE IR BE 0 ) 43 5]
P ZBIE SRR S0 (B 6) , X Rhe [l 4h
5 Stubbs 5" FHRIE ) A . Pennacchio 252 prfiiE
1 E CSTB 25 [ sy R 45 1) i B — 3. Cystatin B [/ IE
S A AR B 1 S s A TR v R E AN,
o (R A] LU S IR S A, B R 45 &

NIOE e ST eSnr

fi-J- CSTB JEHHE — & F WK Pwll B2 23S
B85, & Russol! 45 T 2002 4F ¥ 56 RILH, ZHFFTR
& BB AMAR H I E R E =T AB /MA; 2004 5907
JOEEPOR 27 Skrp M7 R PR S %A s AT TR
I, FRE H BT RR L pH AR AE A5 55 D8 R ) G
FHZES . AR AR T 2 B, 3
FREEDRIRY, ORICME TS R, AA JERIBAMA,
P A U Fib XA 8 R T L e A e B IR 7 1y
AN (P<<0.01) o 3 B Ph 22 57 1) JsU DK ml REAT 45 75 1
el TAEDS R B 25 1 DLY BEAR A B K AA
FEDR T AN A, AT ot P 0 15 3 DR 78 558 7 A
Wty vt AT ASREHERR SRR RN T k4
4 CSTB (MAEBLDIRE MY, HEN AA BEDRIALANMAT
CSTB X} Z4HZVE ARG AR 55, d s s
JULPR PN B P K AR B 5 v, AT 9 SO B A P B

4 i

(1) ARRIAERE WA A e 3 B — 4 KR
541 bp [¥) mRNA 741, Hh 85— 58201 CDS X,
PRt — N 98 B RRTRIE 1 I BE o 127 ST AL IR
AN 4= Ve BN 20 (AN 4 & BV o AR TP
KI5 N B 441 CTSB A K B 1 5 i e R ARAR
P, DL n] DA 2 1781 A 8 CTSB 2K mRNA J7 471,
41878 #) GenBank H#s 2, sk '5 4 EF397605.

(2) {1 CSTB JEREE & F NI Pvull Bigt)
22250 i, FEFTRLIN R AA R R I A I 2 A
LRI Y 2 FRESEAT LN, 3 FPSEpAIY . JLrh AA JEPHTY
(AR L e PP DR 2R P A B A B L PR UL PR R
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