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A street rabies virus (RV) isolate, GXHXN, was obtained from brain tissue of rabid cattle in the Guangxi Zhuang Autonomous
Region of China in 2009. GXHXN is the first isolate from cattle in China with its entire genome sequenced and is closely related
to BJ2011E from horse in Beijing, WH11 from donkey in the Hubei Province, and isolates from dogs in the Guangxi and Fujian
Provinces, with homologies of 97.6% to 99.6%. It is more distantly related to isolates from domestic cat, pig, Chinese ferret bad-
ger, and vaccine strains, with homologies of 83.1% to 88.0%.
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Rabies is a cosmopolitan zoonotic disease, which causes a fatal
infection of the central nervous system. It results in acute,

progressive, irreversible lethal encephalomyelitis and extremely
serious psychosocial panic; globally it is responsible for more than
55,000 human deaths annually (1). In recent years, the reported
human rabies cases reached a peak in 2007 (3,300 cases) in China
(2), where the Guangxi Zhuang Autonomous Region is one of the
traditional regions with high numbers of rabies outbreaks (2–4). A
total of 4,031 human rabies cases were reported in Guangxi be-
tween 2000 and 2010, with peaks of more than 500 cases in 2003,
2004, and 2006.

Rabies virus (RV) belongs to the genus Lyssavirus in the family
Rhabdoviridae. Its genome is a single-strand and negative-sense
RNA of approximately 12 kb, encoding five structural proteins:
nucleoprotein (N), phosphoprotein (P), matrix protein (M), gly-
coprotein (G), and RNA-dependent RNA polymerase (L) (5).

The street RV GXHXN was isolated from rabid cattle in
Guangxi in 2009 by intracerebral injection into adult Kunming
mice. Then, total RNA was extracted from infected mouse brain
using TRIzol LS reagent (Invitrogen, Carlsbad, CA). Thirteen
pairs of primers were designed based on the genomic sequence of
the ERA strain (6) and used to amplify the whole genome of the
isolate GXHXN. The PCR products were purified using an aqua-
Spin gel extraction mini kit (Watson Biotechnologies, Inc.) and
cloned into a pMD18-T vector (TaKaRa). Cloned DNA fragments
were sequenced by the Sangon Biotech Co., Ltd. (Shanghai), and
the genomic sequence was assembled by using SeqMan software
(DNAStar Inc.). The complete genome of GXHXN has 11,923
nucleotides (nt), with a GC content of 44.75%. The coding se-
quences are as follows: 1,353 nt for the N gene, 894 nt for the P
gene, 609 nt for the M gene, 1,575 nt for the G gene, and 6,387 nt
for the L gene; the L gene has a double start codon (ATGATG).
Sequence comparison indicates that the isolate GXHXN belongs
to “group II” (7) and is closely related to BJ2011E isolated from

horse in Beijing, WH11 isolated from donkey in the Hubei Prov-
ince, and isolates GX219, GXLA11, GX074, and FJ008 from dogs
in the Guangxi and Fujian Provinces, with homologies of 97.6% to
99.6% (7, 8). However, the isolate GXHXN also shares homolo-
gies of 83.1% to 88.0% with isolates from domestic cat, pig, Chi-
nese ferret badger, and vaccine strains (6, 9–12).

The viral G protein is a major contributor to RV pathogenicity
(13, 14). The G protein of isolate GXHXN is the same as in other
virulent strains, with amino acids Ala242, Asp255, Ile268, and
Arg333 involved in viral pathogenicity (15, 16). Although
GXHXN was isolated from cattle, the complete genome analysis
revealed that it is possibly derived from dog, and this finding will
help in the exploration of the molecular mechanism of interspe-
cies transmission of rabies.

Nucleotide sequence accession number. The complete ge-
nome sequence of GXHXN has been deposited in GenBank under
accession number KC169986.
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