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Abstract : The purpose of this study was to investigate the Cytochrome P450 (CYP2A6) gene as a candidate gene for
the traits related with meat fatty acid composition traits in pigs. Porcine CYP246 polymorphisms were detected and
PCR-RFLP was performed for genotyping of Korean native pig (n=14), Landrace (n=3), Duroc (n=3), Berkshire (n=3),
Yorkshire (n=8) and F2 population composed of 202 individuals from an intercross between Korean Native pig and
Yorkshire. PCR primer set amplified a 612 bp fragment of CYP246 and digestion of the PCR products was performed
with the restriction enzymes Schl. The CYP2A6 Schl polymorphism was only found in the KNP breed. The genotype
frequencies of TT, TC and CC genotypes were 0.36, 0.56 and 0.08 in the KNP respectively and the other pig breeds
were fixed with CC genotype (Duroc, Landrace, Berkshire and Yorkshire). Statistical association between genotypes and
fatty acid composition traits were tested in the Korean native pig and Yorkshire crossed F2 pigs. The CYP2A6 Schl
polymorphism was associated with only fatty acid composition C20:3n3 level (cis11,14,17-Eicosatrienoic acid, p=0.0252).
The ‘T’ allele was associated with lower C20:3n3 level. Further study is required to validate the genotypic association
and biological consequence of the CYP246 gene polymorphism in pigs.
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el et HER ol d HYLHChol 5. 2009).

Cytochrome P450 S-AAEL L2 AEZHT Y &%
S A7) AEE o= AHAHexpoxy—modified arachi—
donic acids)of] EWEso2 FJFS FH(Ayajiki 5,
2003), AYeA &4 Az TAgEo] ofebrlE A4t
(hydroxy—modified arachidonic acids) ThAl B
= Aow d4¥A QtHChuang 5, 2004). Cytochrome
P450 A2 ZREEol A ZhollA AAt Alskis] &
&5 THEo] Wil Qletl, CYP2A6 72t At A5 &
A7)= Skatoled} A of| Al A E]= Androstenone} 2
Fste] SRRl 24 HEA $1 WA 5
+© A0 2 B3It Chen &, 2007), & ¢tol|lA & g
AR} a3 FFolA T Apol= YEhfE
Cytochrome P450 A&} 71t 349l CYP2A6 414k
71 gl 2AFSHAL, EZF CYP2A6 F-AAF 2] Ho]
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Z249 Duroc(4%), Landrace(45), Yorkshire(4F) 2

Rl ox

Table 1. Primer sequence information for PCR.

Berkshire(45)E AME 39tk DNAS] =22 %3] 300
mg O ZHE] DNeasy Tissue kit(Qiagen, USA) & ©]-83]
o] genomic DNAS H&]3}%Ith DNA A EA-2 spec—
trophotometer(Pharmacia Biotech, England)& ©]-&3}
o] 260 nm~280 nmoJA SH=E =%5to] DNAS] =
& SEE RISk
2. XPit 23 24
A 27| AFAE 2442 200 mg9] FAH AHEA
< 10 ml chloroform/methanol(2:1)- &M O &2 ZA|5t %]
HFALO] methyl esterS 7} 2 0kE 121 of(PT-MR3100,
Polytron, Switzerland) $¢3to] E2|H A|HARS 72
208 FAS FEEEY Blaste] A 2495 54

Eipi=g
3. Cytochrome P450 §%X}0] 27|AY B

B A] Cytochrome P450 SHA= JMA] €2 9
genomic DNA @7|AHo] Y&A QUA| o} Pig EST
mRNA ¢7] A< (GenBank accession no, AY280866.1)
& 0]83}0] NCBI databaseo]|A] BLAST AML o] 83}0]
Human Exon 6, 7, 8, 99 97|48 FHIG L
genomic 7|4 G5 S| Qfaf 2TtA =R LhrolA A
718 B4 235}tk Primer+= Oligo 6(Molecular
Biology Insights, Cascade, Co, USA)2 ©]-85}9] Primer
setS A|AFsk¢ItH(Table 1),

Primer Name Primer Sequence(5’-3) Temp;)lelzrrl;ifelg(‘t) SIi);ZdFl::;)
CYP2A6-1 F ATGCGCTACCGCTTCC 58 612
CYP2A6-1 R GTCCCGAAACTTGGTATCCTT

CYP2A6-2 F GCCCGAAGAGTCACCAAGGAT 58 658
CYP2A6-2 R AAGCCTCGGGGGTTGGA

CYP2A6-3 F GTGCTGAGAGACCCCAAGTTC 58 630
CYP2A6-3 R ACCTTCTCCGAAACAGTACCG

CYP2A6-4 F TCCTCCCCTCCCGCAGCCAAA 58 610
CYP2A6-4 R GCGGGGGCGGGGTCCTGTTG

CYP2A6-5 F ATCCCCCTCCCCTGCTATGG 58 624
CYP2A6-5 R CTTGGTGGTTATGGGGGTTGC

690 SHTSIAT H38H M4AZ, 2011, 12



Kwan-Suk Kim / Effect of the single nucleotide polymorphism from cytochrome P450 (CYP2A6) gene to fatty ---

TR U S 7] BlolE 2ARSE| f18te] Skl
A % 859 Yorkshire ££ 859 DNA AES +3
DNA 2 o]-85}3itt, DNA 355 Jsff AR PCR 7|Al=
PTC—200 themocycler(MJ Research, Watertown MA,
USA)o|H, DNA £3ta 4L h—Taq polymerase(Solgent,
Korea) & AME3I9IT) PCR HFS-Z AL template DNA 25
ng, primer 0,01 uM, dNTP 5 mM, 10XPCR buffer 2.5
ul, 71221 h—Taq DNA polymeraseE 0.625 unitsE 4
o] 2% Whg 25 ulg o83t ¥R X% 95C
ol A 1587 elm|7kE g F 95°Cell A 20% <k A7
11, Z+ Primer®] t}-3-3}= annealing -2%=(Table 1)°]JA]
20z 12]11 72°ColA] 302 THA(extension)A|7]= & 40
Aol WHEZ-EakaL 72°Coll A 54 wkx|et T T (final
extension) & 438}l DNA $&Z STt S&3H
AHEEL 4ulE Folo] =% 2% agarose gelol|A] 100mv
AolA 207 A7 952 Fl Eskqiet

ZFEXFE-L Geneclean turbo kit(MP Biomedicals, USA)
£ o|&35}o] At & Applied Biosystems 3730 DNA
sequencer(PE Applied Biosystems, USA)E o]&5}o] &
NQRAE Saysteet doldl §7AASL BLAST
HAS B3l &2l AL, Sequencher ver 4,7(Gene codes,
version 4.7, Ann RBOR, M) ARE3lo] = &5 Afo]of|
A Hehes dda7IHelE 2AREITH

4. PCR-RFLPE 0|83 QXIx}d B

Cytochrome P450 -+7#}H0]¢] &5 4 e} Y
Ao} e wEs7] el CYP2A6-intron6 7514+

Fig. 1. PCR-RFLP analyses of CYP2A6-in6-C>T.

A71-Eol s PCR-RFLPYHS o]-&3te] CYP2A6—
intron6 3+ 7J¢] SNPE A5}t Aldtas Scals &
RARZA] oA, 612 bp FEZMIE R
A CY W= 97 bp, 210 bp, 305 bp fragment® -] =
H A4 TY o] 402 bp 210 bp fragment’} 2] o]
Y UHFig, 1),

ZAHE BAFAE SRl ok AR o] a4
317] 913}l SAS 9.1 Package/PCE o|-g5}o] Ut my
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Table 2= CYP2A6-in6—C)T Ho]|9] Z2 o173
242 yehd #o|t}, Landrace, Duroc, Yorkshire,
Berkshire + &5 CC Fo.2 1T o] QA =)
A (KNP)= TT type 55, TC type 8%, CC type 24

Table 2. CYP2A6-in6-C>T genotypic and allelic frequencies in
eight breeds.

Breed TT type TC type CC type

Landrace (n=3) 1
Duroc (n=3) 1
Berkshire (n=3) 1

KNP (n=14) 0.36 0.56 0.08
Yorkshire (n=8) 1

KY F1 (n=44) 0.02 0.68 0.30

KY F2 (n=306) 0.10 0.57 0.33
PIC commercial pigs (n=50) 1
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Table 3. Association analyses of in6-C>T polymorphism of CYP2A6 gene with fatty-acid composition among Korean native pig

x Yorkshire crossed F2 pigs.

Fatty-acid n=202 CcC TC TT p-value
C16:0(Palmitic acid) 200 21.3345(0.2228) 21.3664(0.1756) 20.9737(0.4138)  0.6797
C16:1(Palmitoleic acid) 202 3.7059(0.2075) 4.0566(0.1640) 4.0045(0.3882) 0.4082
C18:0(Stearic acid) 202 11.0191(0.1908) 10.9028(0.1509) 10.5633(0.3570) 0.5303
Cis 9-C18:1(Oleic acid) 202 31.4038(0.6539) 32.1004(0.5170) 31.7944(1.2234) 0.7054
C18:2n6(Linoleic acid) 201 12.6428(0.7953) 12.8061(0.6316) 12.6318(1.4879) 0.9847
C20:0(Eicosanoic acid) 195 0.2401(0.01508) 0.2443(0.01198) 0.2043(0.02853) 0.432
C18:3n3(Alpha-linoleic acid) 165 0.5667(0.2041) 0.6584(0.1630) 0.4765(0.3886) 0.8822
C18:3n6(Gammalinolenic acid) 169 0.8171(0.05367) 0.8014(0.04142) 0.7416(0.0914) 0.7774
C20:1(Eicosenoic acid) 165 0.3795(0.03711) 0.3233(0.02885) 0.3756(0.06313) 0.4413
C20:2(Eicosadienoic acid) 197 0.5739(0.05762) 0.5620(0.04476) 0.5779(0.1082) 0.982
C20:3n6 (cis8,11,14-Eicosatrienoic acid) 183 0.5737(0.04920) 0.5157(0.09132) 0.3666(0;09132) 0.1368
€22:0(Behenic acid) 133 1.4173(0.2904)  0.9987(0.2173)  0.6799(0.4705) 0.335
C20:3n3 (cis11,14,17-Eicosatrienoic acid) 181 2.6778(0.2531) 2.3649(0.1993)a 1.2459(0.4572)b 0.0252
Significance level: “°0.05.
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