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Abstract: Calpains are the key proteases involved in muscle growth, protein transformation and meat tenderization.
In this study, CAPN7 cDNA of Wild boar was cloned by RT-PCR, its sequence analysis, expression characterization and
polymorphism analysis were performed. The results showed that the full-length coding sequence of Wild boar CAPN7 is
2442 bp long, and encodes a protein of 813 amino acids with the catalytic site of calpain family, whose catalytic triad
residues is located at amino acids 290, 458 and 478, respectively. RT-PCR expression analysis indicated that CAPN7
mRNA was ubiquitously expressed in the 12 tissues examined, but the relative abundance was unevenly distributed in
tissues. The CAPN7 mRNA levels in muscle of 6 and 9-month-old crossbred pigs were higher than those of Yorkshire
pigs at the same ages. In addition, a missense mutation was identified by PCR-SSCP and its distribution in wild boar, Min
pig and Duroc was significantly different. The results lay the foundation for further studying the function of CAPN7 gene.
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FI, MRHELEN LA A IR SO, IX S840 H i v]
ORI RIE K Ccalpainsly 24 5. 7+ 10, 12, 14
F15) FHZUFRR (calpain 3); A4 45 K% i
T4y R A Ccalpainsl. 24 3+ 8. 94 11 Fl 12)
FAEM#AY) (calpains5+ 6. 7+ 10 A1 15). #AYf
B ER IR 2T AT 4 AN SR, DA I i 2R i
warah Ty 10, 1L IV, FFHA#HES calpaind 41
FSSUR ERAA s RS R g AN AT G Rk
IV, HAh 3 M IEBAETRFERINS, Aeh
calpaind 21 .5 — 28 4R (Goll et al, 2002) . Calpain7
&N LR 5 8 (¥ (Franz et al, 1999; Futai et
al,2001), A calpain7 2[5 (CAPN7) 4 46 kb,
T 21 MINE, AT 3p24, (ERUAR N IR IA
W CAPN7 BEDSI () 7 517 S e AR A 0 i o LA T

PFHE (Sus scrofa ussuricus) 23 F B E 1 ZE
WKL —, LT A T . VB R M
TF e B 3t A% S AIE FORE v 1] s 7 A e B R A
PR R R o AR b T
KM CAPN7 LR 3EAt I, FIFH RT-PCR FA4)15
BT R CAPN7 2K 4T 910 73 45
FIH € B RT-PCR Jj VLR GU ik R [ 4 2R 4k
W, P AR AR R B R MR A B
FRR A A SR AT LA 2L 23 ) ZRIB G DL A
] PCR-SSCP J5 {25 AT AR 0T 97 . WFFT 4 Rt
hift— 7R calpain? [ DhRESR AL 7+ A4 2 ok
filh, ABEPRSAL TR ORT . S BRI R AR FH R 4K
P .
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K AT 2 BRI E Y, B Ass ik AR
JEITA AR E A, %R B SR 22 ph B
T o BEAT v B N EAK I3 M N, RS R B I3 (3
6+ 9. 12 Hi®) HIK AR R A5 3 Sy B
IR 1 Sk, SEJRSERIICE L B MRS il O T
K Mg YRR FE. BB DLAZEAZ, K
TEBE TR s BEAT AR 72 o3 I, SRAEEFHE (14 30
[0 (23 o). kg (20 ) KIHALE, Bl
T 70% ks, EE R A S .

AR WA P RS,
TRIZOL (invitrogen A r]) #2HUE RNA, DNase |
A FE R ZH DNA (1)) 25175 50 W, Huo et al (2009).
1.2 SI¥MRITS &K

FR 48 AL % ve FE ) KM CAPN7 IR 73]
(GenBank No: EF026106), Wil 5 %514 (K1,
K2. K3. K4. K5) HTHJ% CAPN7 cDNA i [#;
K1 Ml C1 FITHEERERE 4, C1 NS B-actin K
(GenBank No: U07786) ¥ X454, AR4EHT
v % B3 CAPN7 JP ), it P1 I T
PCR-SSCP 7341 Fr i 5143 H primer5.0 84 FAT
wit, BALEN G R RER BB A A R A7 &
B GBS P AR FE T s B I CAPN7 ¢cDNA
FEA I A B LK 1

* 1 AHRFAZHGIYFT
Tab. 1 Primers used in the study

519 Primers J¥%1 Sequence (5'-3") {7 ‘& Location Y HKJE Length (bp)

Ki S: TAAGCAAGGACCTGTGAAAGA 1670 404
A: TTGATACGGTGTATGGTGAAG 2073

K2 S: TACTCAGCGTGCAGCTTTACT 2019 516
A: CATTTGGAGGGATTGATGTTT 2534

K3 S: GTTGGCTCGACAGGCACTA 419 1329
A: CCCTGTGGACACTGCACCT 1747

K4 S: GACCACGAAGGCCGCTA 66 410
A: GGCTTTGTTAAAGGCTCA 475

K5 S: ATGGACGCGGCGGCGCT 6 101
A: TTGTAGTAAAACACCGCCCCTGA 106

cl S: CGGGACCTGACCGACTACCT 181 412
A: GGGCCGTGATCTCCTTCTG 592
S: TAACTGTTTCTGTGGTGGGA 2236

Pl A: TGCTGGGAATGATGTTGTAG 2367 219
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RNA$k4F. RT-PCR X W% JHOKIE 5 A9 T4 R
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KHEAT, ST Oligo(dT)g. 373 Ik 28 e
[Flcalifb o, EH T pMD-18TEA, oAb K i
IM109, Bzt FH 1 B % il Invitrogen 23 =) BEAT I
¥
1.4 F5I5H

FIH DNAStar #4745 Rt T3 . f
B, FHRTFRCSEAAE, S0 S R P 4 A0 [ Y5
58 s FH ExPASy #2401 4l TR
(http://www.expasy.org/tools) H[1] ProtParam X {f:
BT R IERRA ORI 55 B 20T, SOPMA A HEAT
YEERY ST, ProtScale BUFREAT K ME T A
M & @ i ¥h B 7 & % ¥ & Prosite
(http://www.expasy.org/prosite) HE17 2 [ H LR 5 45
PSR T BE TR0 o
15 HLAREFESH

LLB-actinfE % e, FHAHXT € SRT-PCRJTV2%)
P45 CAPN7 FERI A R IR AT e A7, LUK M
FNEY AT E WL A AL ZA TR CAPN7 R R IA TS I o
RT-PCR % # ] BcaBEST™ RNA PCR Kit, Ver.1.1
RGN EREAT, WL TR0 52 9 1 CAPN7/B-actins
AR R B 28/23, (RUEFEF $ K 8047 4
M. B B KK FE 4y BT SR Alphalmager
System, R4 H (LK 5 W SHFKEZ L, i
FE b H 2RI mRNA R IA AR & 5, HSASAHN

Microsoft excel 34T AH X 214 & 11 2 Hs 0 M A&
233 o

16 TR

XFPL SIS 1 45 KA ] PCR-SSCP J5 %33t
AT AL IR 2 A TR AN SE R B o3 b7, HARTTVE WL
Yang et al (2007, 2008).
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ZPH B4 322 3] GenBank _ (GenBank Accession
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Fig. 1
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FCDRCGELPLIPEQEKANFSKUVRPEDLTNNP THIYTVSSFSIKQTIVSDCSFVASLATISA
AYERRFNEKLITSIIYPQNKDGEPEYNPCGEYNMVKLHLNGVPREVIIDDOLPVDHKGELL
COYSNNESELTVSLIEKAYHEVNGGYDFPGSNSNIDLHALTGWIPERIATHSDSQSFIED
NSFRMLYOQRFHEGDVLITASTGVHTEAEGEEKWGLYVPTHAYAVLD IREFEGLRF IQLEIFU
SHLRWEGRYSEDDVENUTPELQEYLNFDPRTAQKIDNGIFWISWDDLCQYYDVIYLIWNP
GLFEKESTCIHSTUDAKQGPVEDAYSLANNPOQYKLEVQCPQGGAAVIVLLSRHITDEDDF A
NNREF ITMVVYKTDGKKVYYPADPPPYIDGIRINSPHYLTKIKLTTPGTHTF TLVVSQYE
KQNTIHYTVRVYSACSFTFSKIPSPYTVIKQINGKUSGQIAGGCGNFQETHKNNF ITQFH
IEKSGPLLIELRGPROYSVGFEVVTVSVVGDPGPHGFQRESSGDYRCGFCYLELESIPAG
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Fig. 2 Predicted amino acid sequence of the wild boar calpain 7
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Tab.2 Domains in CAPN?7 of the wild boar predicted by PROSITE
ZE R Domain 5 Number £ & Location
TYR_PHOSPHO_SITE 3 20-26; 25-32; 320-326
48-51; 123-126; 205-208; 373-376; 393-396; 410-413; 445-448;
CK2_PHOSPHO _SITE 13
490-493; 523-526; 551-554; 594-597; 657-660; 761-764
PKC_PHOSPHO_SITE 7 215-217; 251-253; 281-283; 422-424; 594-596: 668-670; 710-712
CAMP_PHOSPHO _SITE 1 759-762
MYRISTYL 6 201-206; 390-395; 453-458; 630-635; 698-703; 702-707
ASN_GLYCOSYLATION 1 366-369
AMIDATION 1 614-617
2.2 HEHThEEE DR 23 ZREHMSHEIKES T

FIH B A D REA s BLHE i Prosite X BT 4
CAPN7 WR SRR T AT ik el o b, KIRAE
Z JIEER) 260~540 ZIEMRAL, fF{E4G calpain F %K
AL SRR, AT PE O 2 BIAE T 290 Rk
ZAMR, Cys). 458 (=R, His) M 478 fii (K&
Bkf, Asn) EIERRAL. AL, EAEEA BRRIRIL
IR ALAY iy CK-2 BRI 5. PKC BEIRALAL

M CAMP BERRAAL R GEIALAT AL BlEEEAGAY
SRR AT RS . FEAIIS DL 1.
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THBE ) & BRI 30.14% . 3.94%. 46.86% Al
19.07% (& 3D, BKPESHTERM, ZAKEERSE 23
e iR (Glw) 193 Ak, SRR RS 2 290
R (Ala) 30 8Em (B 4), Bk,
M4 TTUUE A3 2 I oK M 2 R I
W2 THUKMEIER, JHIS 00, BAHEmN
HK X ER, B R CAPNT oK k&R A
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Fig. 3 Predicated secondary structure for calpain7 of the wild boar by SOPMA
Wl o-lBE: S0 BFeA. O, TR, 6. T

Blue: « helix; green: B turn; purple: random coil; red: extended strand.
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Fig. 4 Predicated hydrophobicity/hydrophilicity for the
wild boar calpain7 by PortScale
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Fig. 5 Expression pattern of CAPN7 gene in tissues
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M: JrFREArid DL2000; 1: 5 2: B 3: B 4: Jili; 5: 0 6:
B 70 Kigs 8: /M 9: PRI 10 78 11 LA 12: .
M: Marker DL 2000; 1:
6:liver; 7:large intestine; 8:small intestine; 9: gonad; 10: uterus; 11: muscle;
12: fat.

AR A RIS AR 2250, AT IR T 420
fiRkis (E5) .

stomach; 2: kidney; 3: spleen; 4: lung; 5:heart;

242 K EARE RN Z A8 K WL IR AL 21 b (1) R ik 1
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Pl 503 87~ 4 SSCPA I s, 7531 3 Fh k4]
T, sy ldn4a NAA. AB. BB (& 7). MF)E &I
PARREIGFAEd B =I5 192 bpbAE{EAE A/GH
AR, AZEATIEINAE %A B AL AL A G, B3
UM A . BRSO A, S8 RZ K
R 779 MR IER tHAla” A Thre AL T AR SE A
RIERPRE . RAERALIE T 3 ANJER I3 A, 543
DR RAS: H G JEPR . Z28RFE RS E (PIC) 5F
G BEUE WL 3. MO PER SR, 3 Rt

b 2a 2b 3a 3b 4a 4b

M

la

6 CAPN7 3EINTER ARG AT 5

CAPN7

F-actin

DA 284 5 AN [) 4 poeb 190 20 A A2 A2 G W 5 1) 22
(P<0.01),
3 it

B ER IR — RS EOE T E ER G, EEAREALE
TILEF 4 Z B T ST |, 2 3 Bt ah 5 A
fENBEE A AeidEE . DUnEe. DEER-T %
Z VLB 2T o B R ) OGBS ( Koohmaraie,
1994; Huang et al, 1998)., KN EMIFFTLE LK, 15
A v B AR LR £ 2 B 1 1) B3 A 22 mT LA gk L PR A
K, ®EE VAR, SRR mIURET
Y I B R B IS AL AR R 854, ] LUERE

i

ERPNCE PR AR

CAPN7/B-actin

ARSI LA AL EA R (R ARG D LA

Fig. 6 The comparison of CANP7 level between muscles from Yorkshire and Crossbred
M: 43 THEhRid DL2000; a: KP4 b: TPERAACH: 1: 3 Ald: 2: 6 e 3: 9 A% 4: 12 A%, *RRZREF (0.01<P<0.05),

RN RN B (P<0.01).
M: Marker DL 2000; a: Yorkshire; b: Crossbred; 1:
significant difference, * 0.01<P<0.05, ** P<0.01.

3-month-old; 2:

6-month-old; 3: 9-month-old; 4: 12-month-old. Asterisk indicates

F 3 3 MmiE CAPNT 2R S S SMSEITTSEIE
Tab. 3 Statistic value of CAPN7 gene among the wild boar, Min pig and Duroc

BE DR, 8 EISETES
i Breeds Genotype number Gene frequency LA 45 PIC
AA AB BB A B
4% Wild boar 4 9 0.6072 0.3928 0.3632
K% Min pig 19 0 0913 0.0870 0.1461
L% 7€ Duroc 20 0 0 1 0 0

AB

AA

BB
Bl 7 CAPN7 JEIN 1 2 25 VA DI 45 R
Fig. 7 Polymorphism analysis of CAPN7 fragments

it . DL, 7R85 RN TR, SN JE Tk

AA

(1) 4 LA TR I B R0 S B S

Iy BT A) . A LA R IR R AT )
Rt FUII IR, AR ) W E XK CAPN7 %
DR () 3t _|, R F RT-PCR J7¥2%, vo % T ¥4 CAPN7
LR cDNA. @415 HT R B R CAPNT HAAH
T A 5% I D R U A2 5 A ol ——— {4 A 45 ) SR A
WEPETL, iR CAPNT B HARSS & AR —kE H
AR fRRe

TEAIR SR P RAE BTG 12 MG, #HfH
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CAPN7 Rk, H A WA R e ) —0
(Franz et al, 1999; Futai et al, 2001), #t—JUFsE T
calpain7 Wi FIAME AN, ZH5IUERMAK
R RE; RIS EAA R AR R, I
JIEFIRR 12 IR IE, BEB CAPN7 JEPRffERIL
ZRRE S, N AMUTHER] T calpain7 75
KR E SR EZEER.

Calpains 1 16 L5 2T 4 1 304 T4 5 100 JR 3
Fefgmoxs gt DhedbAries, HREEH5IN
AR WEAEAE— B AHOCTE (Morgan et al, 1993;
Doumit et al, 1999) . ATHIF 5 LA A= K35 FE RN Pobk
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