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Abstract

Pigs with mutated CRC gene have genetic disorder which can result in porcine
stress syndrome (PSS). The purpose of this study was to establish polymerase chain
reaction (PCR) and restriction fragment length polymorphism (RFLP) techniques for
detecting mutation of calcium release channel (CRC) gene among pigs. All genomic
DNA extracted from pig blood and semen samples were provided as PCR templates.
The forward primer used in PCR amplification was corresponding to nucleotides 1614
to 1633, whereas the reverse primer was complementary to nucleotides 1957 to 1976
of CRC gene. A 363-bp nucleotide fragment was amplified by PCR method. Being
restricted with Hha | and gel electrophoresis, the CRC genotypes of pigs were
determined by their DNA fragment patterns. The fragment length consisted of (231,

132 bp), (363, 231, 132 bp) and (363 bp) represented normal homozygous,



heterozygous and PSS homozygous genotypes, respectively. By analyzing CRC
genotypes of pigs sampled from one of the farms located in I-Lan, it was found that
there were 60 %, 35 % and 5 % of pigs determined to be normal homozygous,
heterozygous and PSS homozygous genotypes. The PSS gene frequency was 22.5 %.
The PCR method for amplifying CRC gene could be used for rapidly detecting the PSS

and distinguishing heterozygous from homozygous genotype of normal pigs.

Key words: Polymerase chain reaction, Calcium release channel, Porcine stress

syndrome



© 00 N O 0o b~ w DN

N NN N N N N NDN R R P B B R R R R
Lo N o oo M WON R O ©O 0N OO0 dD WOWDN - O

[ 1]

(pal e, soft, exudative meat
PSS [ 2]
[ 2] PSS
PSS PSS
PSS
(hal ot hane test) PSS
3 % 3 [ 3]
PSS Webb and Tordan (1978)
( AB ( AA)
PSS 1843 C
T ( 1) 615 (arginine)

(cysteine)][ 5]

PCR DNA
DNA (denaturing)
(extention) DNA

[ 2]

DNA

(pri mer)

PSS

20

(anneal.i



© 00 N O 0o b~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

2 ml

coat

DNA
DNA
EDT
0.9

150 mM NacCl; 10

(proteinase K

(i sopropanol)

1 mM

Andereon@l1986)

Na Cl

EDTA)
DNA

200

proteinase K(

DNA
DNA

A280

20 %

Tris-acetate

30
DNA

DNA 3

(agar
DNA

Fi col

A 3000 rpm 10
% NaCl 2 1 ml TNE (10 m
mM EDTA) 10 % SDS( 0
100pug/ ml) 55
12000 rpm 15 DNA
DNA 500 pl TE (10 mM Tri s-
55 12-16 DNA
[ 6] 1 ml 10
g 2 2-mercaptoet hanol 10 mM
10 mM EDTA(pH8.0) 0.5 % SDS 50
200 pg/ ml) 2
DNA TE
0 il TE 570 pl
1 OD=50 pg/ ml DNA
ose gel)
l oading dye(0.25 % bror
| 400 0.1 mM EDTA 1 % D0 mM
2mM EDTA) 0.8 % 100\
(ethidium bromide, Et hBr)
CRC
DNAOO ng (1997 [ 7] CRC



© 0 N oo o b~ w N P

e~ = < e
oo b W N B O

16

17

18
19
20
21
22
23
24
25
26
27
28
29

1614-1633 1957-1976

0.5 uM PCR 200pM dNTP 1 pl (
pol ymer ase|( ) 21106 mWM T™MqgiCsl - CI 50 mM KCI
50 pl PCR DNA (PE2400 Perkin EI me
95 5 DNA 35 DNA
95 6 0 72 1 DNA DNA
72 5 DNA PCR 2 %
DNA 363 bp
CRC
16 pl PCR Hhe UBsi HKA Hhhk
37 2 Bsi HKA 6 5 3
2 % CRC (genotyp
60 PCR
(AA AB BB) (1971) [ 8]
DNA 2 DNA 23 k&
DNA gDNA 3
g DNA DNA ( 2 )
DNA 4 23 kb
PCR
g DNA 4 PSS gDNA/hlaPCR
Bsi HKA CRC PCR 363bp
Hhla CRC 1843 231
132 bp DNA 1843 H@8 k T
363 bp 363 231
132 bp DNA Bsi HKA PSS
DNA (233 130 bp) (363 23



23

24

25
26
27

28

(363 bp) 4

b p DNA

1843
132 DNA
1842 1845
AA
AA BB

(21 / 60) B

BB

BB

10 % 5.
PCR

22.5 % 0 %

1843

130 bp 132 bp DNA
uvVv
PCRAMRE
363 231 132 bp DNA
AB 4 363
PCR DMAR CRC
T 1842 1845 Hh&TGC
AB 5 6 231
PCR 363 bp DNA
GC Gla
60
60 % (36 / 60) 5 % (3 / 60 )
22.5 % (Hardy- Weinbe
18.42 % 15.55 % 1
3.39 % 2.42 % 1.81% B
B
PSS B (AB BB)
B AA B 1
(BB)
(AA) (AB)



O o ~NOoO U WN -

NNNNRPRRRERRRRR R R
W NP ODOUOO~NOOOLPd,WNNEO

1.

2.

3.

4 .

5.

6 .

7.

8 .

Harbitz,!1., B. Chowdhary, P. Dn, THh.onksreann,, W
Gustavsson, K. Christensen and J.tCGhe Hoaourgcei n e
calcium release channel gene, ardardindat £ ofca
to the 6pl1-gq21 segment of chrom@ad8me 6", C(
Simpson, S.P. and A.J. Webb (I&a&<)e, ofGBowt h

Landrace pigs heterozygous at t he Vhoall.o4toh a me

503-5009.
(1991) I
p. 4
Webb, A. J. and C.H. Jordan (1978), d" Halsdat h
stress-susceptibility in the pigl68Ani m. Pr
Fujii, I ., K. Ot se, F. Zorzat oWebBbl ebelLPoda,

OBrien and D. H. MacLenan (1991),n"pdeaimneé.i

ryanodine receptor
pp. 448-451.

associat ed wietntt ema IViod na @ E

Ander son, L., J. Bohme, L. Ras k mowndi cP.
hybridization of bovine class | Il .maHxotre rmhd isu e
pol ymorphism of DQaand DQP genes. ", Anim. C
(1997)
274-282
(1971) 372-424



B w N Bk

5
6

7

8

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

1843
l

- GTG- GCC-GTG-CGC-TCC- AAC-C

1. CRC

Fig. 1.

2

Fig. 2.

bl ood.
M:

!
- TGC-

1843

Sequence of nucl eotidestwiomhat pbei €K
1843 ( Fautj ial/ 1991)

DNA
The electrophoresis

ADINATdmar ker .

ma p

e momwi ggwhehe



O© oo ~NO O WNPE

WWWWNNNNNNNNNNREERRRRR R P PR
ONPRPOOAXANOUTRWONRPOOWOMNOUDNMWNERO

®

ﬁhhhhwwwww
WNPFEP O OONO O

Fi

g.

3.

The

DNA
el ectrophoresi s

M: ADWNATdmar ker .

PSS PCRAhA Bsi HKA
4. Restriction map of
restriction enzymes in

M: 100 bp | adder marker .

gene.

map GMmomwi ¢h gs gm@a&

PCR/hpdr oaBwd tHIK Aaf t e
di fferent PSS ger

P: PCR porfo cCRCCt .



O© oo ~NO O WNPE

[
= O

5.

M:

PCR Hh A
Restriction map of
restrictidngestymes

PCR pplods caH#stad mr om

100 bp |l adder marker.



