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ABSTRACT

This study was carried out to find out PSS(Porcine Stress Syndrome) with the PSE(Pale, Soft,
Exudative) in different piglets. These experiments were accomplished with the aid of PCR-
RFLP(Polymerase Chain Reaction-Restriction Fragment Length Polymorphism). The samples were
collected and examined from umbilical cord blood of piglets of Yorkshire, Landrace and Crossbred. And
then, the PCR products were digested by restriction enzyme, Hha 1.

The results obtained were as follows;

The PCR products of the blood genomic DNA of ryanodine receptor gene were length of 1.8kb in
umbilical cord blood. Normal type(NN), heterozygous type(Nn) and recessively homozygous type(nn,
PSS) as a result of digestion of restriction enzyme, Hha I, were 90.0%, 10.0% and 0.0% in Yorkshire
piglets, 76.2%, 19.0% and 4.8% in Landrace, 69.1%, 23.8% and 7.1% in crossbred, respectively.

As already showing the above results, the blood from piglets umbilical cord can be availably used
for the determination of genotypes of PSS because of easiness of blood collection without stress in live
piglets.
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(Pale, Soft, Exudative)=&-& Al HAE &
(et £, 1997; Maclennan 3} Phillips, 1992).
PSSES] $27]0 ¢ AR, AEWAN Ca”
o] 29 FrxAS @i, 289 75 # At
2 233 FE Ca¥' release channelq] ryano-
dine receptor S+ AHRYRI gene)= 1843 Aol ¢
)8t Cytosine®] Thymine® 2 GYEHAMo|E A
oA oluxAE FAY w HAAHA HAAME=
Arginineo] AX =& uwhd, PSS HA A= Cy-
steineo] @4H o] Ca”'0 9] ALH Wl o
st A EY o] Bay A4S
lignant hyperthemiaMH)¢| FAH2 7159, &3]
TEA AEHQ ZFY FF0 A 2
yehus], Fardeide sigae-g S3AIA
thkel Ak Ao ogk pH A3t 5ol YeuA
#HrKFujii ¥, 1991; Maclennans} Phillips, 1992;
7 =, 1998). o]z 3d PSS A= FX o] Sk,
PR AFHFE wo] AAstE Aol U @
FAE0| olo] g AFE FY}IE FTHA
= 1998; Pomnier 5, 1992). 1z}, PSS A=
A2 Ao Hlste] dFFHF H kg =2
d#o] ojx|7] Y B AlEH| 9 F7F & HALE
Z7t2 Q13te F7rel BAH] gHe d3A
I, Aol BHsly, AEAAY &4l A
d, #ZuAo] B, $Fo) WA AFEF
& 3% ok HAL FAde A-2o] 41THA
L E JRAQY LS FukEE @tk o] o
Fo 2ol EolA FrlolME PSS HAE H3
A EElAA WEl 2 gl AAFolokd &, 1997).
PSS SIAE Fohl7] At B AFAEC]
dA1E FysA HUeH, HXE Webb and
Jordan(1978)¢] &J3ted 3 A] w3 AIQl halothane
gasE o] &3l 8~10F% ) FEE 3I~587 v}
ANA 259 AAAY ARG ZASY #58E
HE ol gty ATt FAHARAT 2B,
Ze vy SEA ] 9lolA 95 % oY F&
A A & Yok BugoiA T glo, A4
HJAMH H) HANAE & 4 F dth= &
A3} heteroSAAHH™ )9 #Fo) ojA-& Ao &
Aol &, 1997; v =, 1996; d &, 1997).
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Aestd B
isopropanol ]

zard purification kit(Promega, USA)=
& protocold] wa} FE3IH oM,
DNAE AZAZ) & TE buffer(10mM Tris-Cl, pH
8.0, ImM EDTA)dl| =<1 & PCR ZZAI7}A] -20
Tl 2 Bastgth

3. Primer2| H|Z

2 A7olX AHE-E primers Fig. 164 vehd
wps} e,

Primer= @9 genomic DNAS] RYRI gene %
# % exond} intrond F I 1881bpE FE3}7]
$)3ted Harbitz $(1992)¢] E .23} primerS 42}
(TaKaRa BioTechnology, Japan)oi] §}/\4£ RIS
o FASHTE FAH primer® FZ+ sence
primer  5-GCCAACTGTGCCCTTTTCTC C-3'¢}
antisence primer 3'-TCGTCTCCCGTGGTGTGTC-
AT-5'¢] 322 o]Fo]x 3tk Fig. 1-& ryanodine
receptor-‘l] dqrBEozA UE F HEL primerd]
FES YehiL glom, sHEE 28-S mutation
&S WERA ZIR1H], 1666bpe cytosineo] try-
psine 2. 2 mutation’g © 2] PSS H 2|7} A
gog, o] RES IFe FEY F JYEF
417bpoll 5E  437bp(2lmer)9] sense primers}
2297bpoll A 2277bp(21mer)7}A) €] antisense primer
g o) &¥E vERi itk

361 cctgttgggt ctgacccctc tttccaccct
421 actgtgccct tttctccaac aacttggatt

Sence primer

1621 ctggatgtcc tgtgttccect gtgtgtgtge

4. PCR 5%

Wizard purification kite] ¢]3le FZF DNA
sampleS template 24 PCRE 83 _:_Zﬂ% o
3 7} g oz HE F&¥ Pig genomic DNA
1ug3} sense primer$} antisense primerE Z4z} 1iM
< EYEL Taq 25U 41& F, Thermal Cy-

cler(PCR)ell gof, 95CoA 15, 60TAA 17+
9] annealing ¥+2-& A 3T, 72CAA 28719

extension{t-g-5 AAE F HFHo =2 72T S£7
o} AAHS-& 2 A5t RYRI gene B-EOE of
35 DNA 288 S3&83th 558 DNA &
HE 1.0% agarose gel A719FE& AAstd 1 24

o) ZRah

5. Enzyme X2| ¥ E=

PCRe| 9J3te] FZg TR §AxFE &3l
317 9l A& A Hha [(GCGC sequence <l
222 digestAlA FUTH yHEY o] A2 PCR
AE S, 10xbuffer 14 (100mM Tris-HCL. pH 7.5,
100mM MgCl,, 10mM DTT, 500mM NaCl), dDW
454, 283 Hha10.54(5 uni)S A7}8+ 37°C
ANA 2A7E o) BEEAIA A 3] digestAAH FA
t} 2 A3= 1.0% agarose gel A71Q 5L HA) 8
of A4 band(N/N), hetero band(N/n) ¥ PSS
band(n/n)& SHQ) BT

cagcctctet gatcecgtgge aatcgtgeca
ggctggtcag caagctggat cgactggagg

aatggtgtgg ccgtgcgctc caaccaagat
T mutation t

1681

2221
2281

2341

ctcattactg agaacttgct

cctcectette tgteccattt

gagggcacca cacagtacag
Antisence primer
ttcctgacag ctcaggccac

ccctggecge

ctecctgeage
caaatggtac

ccacctgegg

gagcttctge

atccgeccca
tttgaggtca

gtgggctggg

tgcagacaaa cctcatcaac

acatctttgt gggccgagca
tggtggacga agtggttcca

ccectcaccga aggctacage

Fig. 1. Partial sequence of ryanodine receptor(RYR1) gene. The site of sence primer and antisence
primer sequence is underlined, and the point mutation site is shown by an vertical arrow.
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Fig. 2. The length of 20kb and over from blood
genomic DNA of pigs.
(M: Size marker, digested with A-Hind
m

m #zt o
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o Hx] g genomic DNAE F£3 Z 3+ Fig
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20kb ©]A+e] ¥ genomic DNA7} #&EHU LS
& £ AT olst 7 A ol 23t F
Eail genomic DNA7} PCRO| AHLE 2= 9128 &
Astd F Ut

Fig. 3. PCR products of 1881bp fragment in-
cluding mutation point in ryanodine
receptor(Lane 1: size marker, digested
with A-Hind I, lane 2~9: PCR pro-
ducts from umbilical cord blood).
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= Fig. 3914 Yehd wieh Zth
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2 SEZHALE T F At ol 2Fd=
Fig. 1A AAJE primerE S8t o]/4E RYRI
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T Yok
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A EA #&8 DNAY PCR T d#HE
7} 3 Hha I A& AE digestsle]F 2 3+ Fig.
4o A Ve vie} 2t
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A3E Fig. 404 He uie} 2ol AAsHAE
1,881bpe} 4HEo] Akz]o] 1,250bpe] band ¢} 631
bp<} 270 9] band7} VreERES ™, hetero SHA| A
2 FAA e} PSS FAHAE FAl AU $i7]
w) Zoj 1,881bpe] PCRAMHE 3} Hha [& 4l &3}
A 1250bpe] band, 18X 631bpe] band Al
7o) MEst 2984 Eoh 283 PSS HA=

MR} HM
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Fig. 4. Band patterns of different genotypes in
1.0% agarose gel following digestion by
PCR products with Hha I restriction
enzyme. The normal genotype(N/N)
shows two digested fragments(1,250bp,
631bp: Lane 2, 3, 5~7 and 9), heter-
ozygous genotype(N/n) shows two diges-
ted fragments and one undigested frag-
ments(1,881bp, 1250bp, 631bp: Lane 4
and 8) and PSS genotype(n/n) shows one
undigested fragments(1,881bp: Lane 10).
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Table 1. Distribution of genotype and gene detected from umbilical cord blood of different breeds

Genotype frequency

Gene frequency

Total Total
N/N N/n n/n N n
Yorkshire ?108())0 1?2'())0 0((;))0 1?200())0 0.950 0.050 1.000
Landrace (7166;9 1(9:))5 4('17)6 1?201())0 0.857 0.143 1.000
Crossbred (6299?5 (21302)31 7(31)4 1?‘?2())0 0.810 0.190 1.000

(' ): Number of piglets.
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