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ABSTRACT

Xenotransplantation of porcine organs has the potential to overcome the severe shortage of human tissues
and organs available for human transplantation. The swine represents an ideal source of such organs because
of their plentiful supply and their numerous anatomical and physiological similarities to the human. However,
this procedure also carries with a number of safety issues relating to the zoonotic infections. Porcine
endogenous retroviruses(PERVs), which are germ line transmitted and persist without symptoms in the pigs, are
most concerning zoonotic viruses. In order to analyze the prevalence of PERV in domestic pigs, four kinds of
pigs’(Landrace, Berkshire, Yorkshire, and Duroc) genomic DNA were isolated from their hair follicles. PCR
analysis was carried out for detection of PERVs using subgroup A/B/C and E pol sequence primers. All pigs
(20 heads) tested had high copy number of PERVs within genomes. Subgroup A/B/C and E pol gene
sequences from 20 isolates were determined by direct sequencing. Sequence analysis showed pol sequences are
highly conserved among intra- and inter-subspecies(99.1 and 98.8%, respectively). As a first report of PERV
prevalence in Korea pigs, our data would be the basic concepts of PERV transmission study in
xenotransplantation.
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Fig. 1. PCR analysis of PERV pol proviruses
in genomic DNA from four kinds of
domestic pigs(L; Landrace, Y; York-
shire, D; Duroc, and B; Berkshire).
YK, Yorkshire fibroblast cell line con-
structed in our lab, and Hela, human
cell line, were used as a positive and
negative controls, respectively.

PERV A/B/C or E pol genes were am-
plified from all pig isolates.
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PERV A/B/C GGAGTAGCCC GAGGAGTITTT AACCCAAACC CTAGGACCAT GGAGGAGACC TGTTGCCTAC CTGTCAAAGA AGCTYGATCC

Landrace R W-- -===C
Yorkshire R -—-C
Berkshire R -—==C
Duroc R -===C

PERV A/B/C TGTAGCCAGT GGTTIGGCCCG TATGTCTGAA GGCTATCGCA GCTGTGGCCA TACTGGTCAA GGACGCTGAC AAATTGACTT

Landrace -—==C
Yorkshire -—-C
Berkshire -—==C
Duroc -—==C

PERV A/B/C TGGGACAGAA TATAACTGTA ATAGCCCCCC ATGCATTGGA GAACATCGTT CGGCAGCCCC CAGACCGATG GATGACCAAC

Landrace

Yorkshire

Berkshire

Duroc

= = = =

PERV A/B/C GCCCGCATGA CCCACTATCA AAGCCTGCTT CTCACAGAGA GGGTCACTTT CGCTCCACCA GCCGCTCTCA ACCCTGCCAC

D

Landrace

R
Yorkshire G
Berkshire R
Duroc G

Fig. 2. Alignment of PERV-AB, and C pol gene sequences

isolated from domestics pigs

from Korea. Five isolates of each subspecies were analyzed with direct sequencing.
Variation regions were written with IlUB DNA codes(R: A or G, W: A or T, Y: C or T).
PERV A(AJ133817), PERV B(AJ133818), and PERV C(AJ293567) were used as a

reference strain.
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MQe6Q@Q=MLGTERIEKQAVCAIPVERVETFPT
TCATGCAGGGCCAATGAATGCTGGGGACTGAAAGAAAGCAGGCAGTTTGTGCCATTCCTGTCCCTACCATCTGCCGGRAT
G-CR Y-Y K
G-CR Y-Y G
G-C Y-Y K
G-C Y K
R

I CRNVREFLGAAMETFCWIWIPRTEFSTDTLA

GITCGTGAGTTCCTAGGGGCAGCAGAATTCTGCTGGATATGGATCCCCAGGTTTTCAGACCTGGCTAGGCCTCTGTATGA

G C G C
G C G C
G C G C
G C G C
PLYEALTIKGEEI KAPLIE XWGPSQETAFOQT
GGCTCTAAAAGGAGAAGAAAAGGCTCCCCTTAAATGGGGACCARGCCAGGAGACAGCGTTTCAGACAATCAAAACTAAAC
RR
RR
RR
RR C-——-

I ¥ TKLTEAPALGLZPDVTRETFNLTFVHEHK
TCACTGAGGCTCCAGCCTTGGGACTTCCTGATGTAACCAGAGARTTTAACCTTTTTGTTCATGAGAAAAATGGGGTGECT

R
IiY

R
IiY

B

IiY

Fig. 3. Alignment of PERV-E pol gene sequences isolated from domestics pigs
Korea. Five isolates of each subspecies were analyzed with direct sequencing.
Compare to the reference PERV-E(AF356697), variation regions were written with IUB DNA
codes(R: A or G, K: Gor T, Y: C or T). Deduced AA indicated the amino acid sequence of
PERV-E pol open reading frame.

from

Table 1. Nucleotide sequence homology between PERV pol(partial) genes from domestic pigs
in Korea

(%)
bType-E Landrace Yorkshire Berkshire Duroc
95.3 95.3 95.9 96.3 Type-E
*AIB/C 97.2 97.2 97.8 97.2 Landrace
Landrace 98.1 98.8 97.5 97.2 97.2 Yorkshire
Yorkshire 98.4 98.8 99.1 97.8 975 Berkshire
Berkshire 98.4 98.8 99.1 99.1 98.8 Duroc
Duroc 98.4 98.8 99.4 99.1 99.4
A/B/C Landrace Yorkshire Berkshire Duroc

Percentage of nucleotide sequence identities are presented in the lower(subgroup A/B/C) and upper(®subgroup E)

triangle, respectively. Bold letter indicates the nucleotide sequence homology among Intra subspecies.
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