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ABSTRACT

This study was conducted for the identification of pure Landrace, Large White and Duroc breeds
which are mainly maintained in Korea using DNA markers. We used known KIT and MC1R mutations,
which were related coat color in pigs, and pig mitochondrial DNA variations. The KIT mutation was
used to distinguish white and colored animals. Duroc breed could be discriminated from other colored
breeds using the MC1R mutation N121D. Discriminating Landrace and Large White was possible using
the 11-bp duplication of D-loop region and alternative initiatio
identification of Landrace, Large White and Duroc breeds was might be possible using the procedure

designed in this study.
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Table 1. Identified RFLP types and their frequencies (f) for the splicing mutation in the
boundary between exon 17 and intron 17 in KIT

Breed Number of Type A* Type B**
samples tested No. (%) No. (%)
Landrace 20 20 100 0 0
Large white 20 20 100 0 0
Duroc 20 0 0 20 100
Berkshire 12 0 0 12 100
Hampshire 14 0 0 14 100

* White animals, which have one of I/, I/17, or I/i genotypes.

** Colored animals, which have i/i genotype.
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Table 2. Identified MC1R RFLP types and their frequencies (f) among Duroc, Berkshire, and
Hampshire pig breeds

Breed Number of Type A* Type B
samples tested No. (%) No. (%)
Duroc 20 20 100 0 0
Berkshire 12 0 0 12 100
Hampshire 14 0 0 14 100

* MC1R N121D variant.
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Table 3. Identified 11-bp duplication types and their frequencies (f) between Landrace and
Large White pig breeds

Breed Number of Type A* Type B
samples tested No. (%) No. (%)
Landrace 20 0 0 20 100
Large white 20 20 100 0 0

* 11-bp duplication

Table 4. Identified ND2 start codon variation types and their frequencies (f) between
Landrace and Large White pig breeds

Breed Number of Type A* Type B**
samples tested No. (%) No. (%)
Landrace 20 0 0 20 100
Large white 20 20 100 0 0

* Start codon of ND2 gene is ATA.
** Start codon of ND2 gene is ATT.
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The splicing mutation in the boundary
between exon 17 and intron 17 of KIT

Yes | No
\4 \ 4
|L, L.Wal |D, H, B"|

11-bp duplication/ MCIR N121D
ND2 start codon Yes
No/ATT ——>|E|
E . y No
Yes/ATA
H, B
! [k 8]

LW

®L: Landrace, L.W: Large White

bp: Duroc, H: Hampshire, B: Berkshire

? proper mutations to distinguish these breeds are
unknown

Fig. 1. A strategy for pure breed identific-
ation in pigs. The splicing site muta-
tion of the KIT exon 17 was used
for distinguishing white and colored
breeds. The 11-bp duplication of D-
loop region and AIC of ND2 can
discriminate Landrace and Large White
breeds. The MC1R N121D mutation
was also used for the identification of
Duroc breed.
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200 bp—
100 bp—

Fig. 2. A result of the blind test by the splicing site mutation in the KIT exon 17. The
Nlalll restriction enzyme was used. White animals(l/_) were expected to show a
particular 50 bp fragment. M, 100 bp ladder and 1 to 25, animals used for this

blind test.
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7 10 11 13 14 15 16 19 22 23 24 25

Fig. 3. A result of the blind test by the MC1R N121D mutation. The BspHI restriction
enzyme was used. The mutant animals who were not cut by the enzyme (Lane 4,
5, 15, 16 and 23) were inferred as Duroc breed. M, 100 bp ladder and 4 to 25,
animals were decided as colored ones by the KIT mutation.

M 1 2 3 8

200 bp —

Fig. 4.

A result of the blind test by 11-bp duplication in the mtDNA D-loop region. Four

percent of agarose gel electrophoresis was sufficient to discriminate the duplicated
and non-duplicated. The animals having the duplication (Lane 2, 8, 12, 18 and 21)

were inferred as Large White breed.

500 bp —
300 bp —

200 bp =

100 bp ==

Fig. 5. A result of the blind test by AIC of ND2 start codon. The Vspl restriction enzyme
was applied. Animals having ATT as start codon (Lane 1, 3, 9, 17 and 20) were

inferred as Large White breed.
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