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A porcine endogenous retrovirus (PERV) strain, PERV-A-BM, was isolated from a Bama minipig in Guangxi, China. This is the
first entire genome sequence of PERV isolated from Guangxi Bama minipigs. The isolate is closely related to isolates from Wu-
zhishan miniature pigs and distantly related to isolates from large white pigs.
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Porcine endogenous retroviruses (PERVs) are a major con-
cern when porcine tissues and organs are used for xeno-

transplantation (1), because there are reports that they can
infect human cells in vitro, and their pathogenic potential is
unknown in cross-species transmission. Guangxi Bama mini-
pigs are potential organ donors for xenotransplantation in
China. So far, however, information on the molecular charac-
teristics of PERV from Guangxi Bama minipigs has not been
sufficient. We therefore investigated characteristics in the
Guangxi Bama minipigs in order to further characterize the
risks associated with PERV transmission.

A PERV strain was isolated in 2010 from peripheral blood
mononuclear cells of a Bama minipig in Guangxi, China, which
was designated PERV-A-BM. To clarify the characteristics of the
virus, total RNA was extracted from the peripheral blood mono-
nuclear cells by using the TRIzol LS reagent (Invitrogen, Carlsbad,
CA). Three pairs of primers and one pair of nested-PCR primers
(rapid amplification of cDNA 3= ends [3= RACE]) for amplifying
the whole PERV genomes were designed based on the genomic
sequence of strains (GenBank accession numbers AF435966 and
HQ540592) (2, 3). PCR products were purified using the Aqua-
SPIN gel extraction minikit (Tiangen, Inc.) and cloned into a
pMD18-T vector (TaKaRa, Inc.). The cloned DNA fragments
were then sequenced by Sangon Biotech (Shanghai Co., Ltd.) The
genomic sequence was assembled via the SeqMan software
(DNAStar, Inc.).

The complete genome of strain PERV-A-BM is 8,774 nucle-
otides in length, with a G�C content of 50.17%. The lengths of
the coding sequences are as follows: 1,575 nucleotides (nt) for
gag, 3,438 nt for pol, and 1,965 nt for env. The 5= untranslated
region (UTR) was nucleotides 1 to 1070, consisting of a leader
sequence and long terminal repeats (LTRs), and the LTRs con-
sist of U3, R, and U5 regions, which have been identified in
previous research (4). The length of the 5= LTR was 553 nt, and
the 3= UTR was 642 nt. Three replication-competent classes of
PERVs (PERV-A, -B, and -C) have been identified in the
genomic DNA of pigs and porcine cell lines (5, 6). A sequence

comparison indicates that the isolate belongs to the subgroup
class A, which includes strains isolated from South Korean na-
tive pigs (3). The isolate is closely related to the strain isolated
from Wuzhishan miniature pigs in Hainan Province, China
(homology, 97.1%) (7) and distantly related to strains isolated
from large white pigs (GenBank accession numbers EU789636
and AJ279057) (homology, 90.0 to 90.7%) (2). Although the
virus was isolated from a Guangxi Bama minipig, the analysis
and identification of its complete genome will be of help to
further reveal the characteristics of the retrovirus genus of
PERV from different Sus scrofa breeds.

Nucleotide sequence accession number. The complete ge-
nome sequence of PERV-A-BM is available in GenBank under the
accession no. HM159246.

ACKNOWLEDGMENTS

We thank Shaoqiang Ruan for editing the manuscript.
The study was supported by a grant from the National Natural

Science Foundation of China (grant no. 31260613) and a grant from
the Natural Scientific Fund from Guangxi Province (2013GXNS-
FBA019123).

REFERENCES
1. Moalic Y, Blanchard Y, Félix H, Jestin A. 2006. Porcine endogenous

retrovirus integration sites in the human genome: features in common with
those of murine leukemia virus. J Virol 80:10980 –10988. http://dx.doi.org/
10.1128/JVI.00904-06.

2. Niebert M, Rogel-Gaillard C, Chardon P, Tönjes RR. 2002. Character-
ization of chromosomally assigned replication-competent gamma porcine
endogenous retroviruses derived from a large white pig and expression in
human cells. J Virol 76:2714 –2720. http://dx.doi.org/10.1128/
JVI.76.6.2714-2720.2002.

3. Jung WY, Kim JE, Jung KC, Jin DI, Moran C, Park EW, Jeon JT, Lee JH.
2010. Comparison of PERV genomic locations between Asian and Euro-
pean pigs. Anim Genet 41:89 –92. http://dx.doi.org/10.1111/j.1365
-2052.2009.01953.x.

4. Scheef G, Fischer N, Krach U, Tönjes RR. 2001. The number of a U3
repeat box acting as an enhancer in long terminal repeats of polytropic

crossmark

Genome AnnouncementsMay/June 2015 Volume 3 Issue 3 e00620-15 genomea.asm.org 1

http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.00620-15&domain=pdf&date_stamp=2015-6-11
http://genomea.asm.org


replication-competent porcine endogenous retroviruses dynamically fluc-
tuates during serial virus passages in human cells. J Virol 75:6933– 6940.
http://dx.doi.org/10.1128/JVI.75.15.6933-6940.2001.

5. Le Tissier P, Stoye JP, Takeuchi Y, Patience C, Weiss RA. 1997. Two sets
of human-tropic pig retrovirus. Nature 389:681– 682. http://dx.doi.org/
10.1038/39489.

6. Takeuchi Y, Patience C, Magre S, Weiss RA, Banerjee PT, Le Tissier P,

Stoye JP. 1998. Host range and interference studies of three classes of pig
endogenous retrovirus. J Virol 72:9986 –9991. http://dx.doi.org/10.1097/
00042560-199904010-00025.

7. Ma Y, Lv M, Xu S, Wu J, Tian K, Zhang J. 2010. Identification of
full-length proviral DNA of porcine endogenous retrovirus from Chinese
Wuzhishan miniature pigs inbred. Comp Immunol Microbiol Infect Dis
33:323–331. http://dx.doi.org/10.1016/j.cimid.2008.10.007.

Tang et al.

Genome Announcements2 genomea.asm.org May/June 2015 Volume 3 Issue 3 e00620-15

http://genomea.asm.org

	Complete Genome Sequence of a Porcine Endogenous Retrovirus Isolated from a Bama Minipig in Guangxi, Southern China
	Nucleotide sequence accession number. 
	ACKNOWLEDGMENTS

	REFERENCES

