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Characterization of recent Getah virus isolates from South Korea
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Getah virus, a member of the genus Alphavirus in the
family Togaviridae, was first isolated in Malaysia in 1955
from Culex gelidus mosquitoes (I). Getah virus is widely
distributed throughout much of southeast Asia and northern
Australia and has been frequently isolated from mosquitoes
(2-6). Getah virus infection, which is characterized by fever,
rash, hind limb edema, and lymph node tumescence, appears
to be a mild and self-limiting illness in horses (7-9). Getah
virus is also pathogenic in swine, where in a few cases, fetal
deaths were reported after natural and experimental infec-
tions of sows (6, 10, 11). Epidemiological studies indicate that
the virus is widespread but information on the molecular
epidemiology or phylogenetic analyses of Getah virus in
Republic of Korea (ROK) has not been reported in peer-
reviewed journals. To investigate Getah virus prevalence
in mosquitoes and understand the genetic characteristics
of Getah virus currently circulating in ROK, we performed
molecular screening in mosquitoes collected in horse farms
and a rural area.

As part of mosquito-borne disease surveillance, mos-
quitoes were collected biweekly at 6 localities from June to
October 2010 in the ROK. After identification using mor-
phological techniques on a cold table using standard keys
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(12, 13), culicine mosquitoes were sent under dry ice to the
Animal, Plant and Fisheries Quarantine and Inspection
Agency (QIA, Anyang, ROK), where they were assayed for
Getah virus. Mosquito pools were homogenized and used
directly for RNA extraction. The prepared RNA was used
as the template for cDNA synthesis using the Maxime™
RT PreMix (Intron Biotechnology, ROK) according to the
manufacturer's protocols. PCR reactions were carried out
by previously described methods (14). After cloning PCR
products into pLUG® Multi TA-cloning vector (Intron
Biotechnology, ROK), the sequences of purified clones
were analyzed by Macrogen (ROK). Nucleotide sequence
homology searches were analyzed by the National Center
for Biotechnology Information (NCBI) BLAST network
service and aligned using the MegAlign software package
(Windows version 7.1; DNA-STAR, USA). The Getah virus
partial nspl gene sequences determined in this study have
been deposited in Genetic sequence database (GenBank)
at the NCBI under IDs: J]N410944 to ID: JN410946. To
clarify genetic relationships, phylogenetic analyses were
performed using the available published sequence data for
9 alphaviruses, 6 non-Korean Getah virus strains and 1
Korean Getah virus strain. The culicine mosquitoes used in
this study were distributed into 371 sample pools, of which
2 pools of Aedes vexans nipponii, collected on 24 June 2010,
were positive for Getah virus RNA [KorL915 (GenBank ID
JN410944) and KorS1010 (GenBank ID JN410945)]. Of the
alphaviruses sequenced, the Getah virus strains detected
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Figure

A phylogenetic tree illustrating the genetic relationship based on partial nsp1 gene nucleotide sequences

from the ROK were most closely related to the Sagiyama
virus (98.2% nucleotide sequence identity and 100% amino
acid sequence identity with the sequenced Sagiyama virus,
GenBank ID SVU94601) as seen in Figure. Phylogenetic
analysis of the partial nspl gene showed that the Korean
Getah virus strains had 58.9-98.2% nucleotide sequence
identity and 62.7-100% amino acid sequence identity when
compared to other selected alphaviruses.

Nucleotide sequencing confirmed close phylogenetic
relationships with reported Getah virus sequences. Overall,
the Korean Getah virus strains demonstrated 96.4-100% and
98.4-100% identities at the nucleotide and amino acid levels,
respectively, when compared to non-Korean Getah virus strains.
The nearest homologies between the non-Korean and Korean
Getah viruses were observed with Getah viruses from China
and Mongolia, which demonstrated 99.4-100% identities at
the nucleotide level, and the derived amino acid sequences
were totally conserved. Compared with the nucleotide se-
quences of previously reported Korean Getah virus strains,
the Korean Getah virus strains detected in this study had 100%
nucleotide and amino acid sequence identity with each other.
This is the first report comparing the Getah virus partial nsp1
genes derived from Aedes vexans nipponii mosquitoes in the
ROK with other non-Korean Getah virus strains and selected
alphaviruses. This work provides data about phylogenetic analy-
sis showing that the partial nspI gene sequences demonstrated

high homology with Korean Getah viruses from pigs and that
the amino acid sequences were the same as deduced earlier for
the Korean Getah viruses from pigs. These findings also indicate
that the highest homology was observed with Getah viruses
from China and Mongolia in comparison with the several se-
quenced Getah virus strains from other geographical regions
that are currently available. It is interesting that the strains from
2010 in ROK have 100% nucleotide identity to a 2004 ROK
strain (AY702913), an ROK strain of unknown date (Jin-Ju),
and a 1964 strain from China (M1). At present, experiments
on phylogenetic analysis for whole genome sequences of the
Getah virus genes obtained from this study are underway to
determine whether any phylogenetic differences or changes
occurred compared to other strains isolated in different times
and regions. These results provide insight into the genetics of
Getah virus strains, which is necessary for understanding their
molecular epidemiology and genetic diversity.

Acknowledgements. This work was supported through the joint
partnership between the Korean Horse Racing Authority, Seoul,
ROK, the Uniformed Services University, Bethesda, MD, the Armed
Forces Health Surveillance Center-Global Emerging Infections
Surveillance and Response System (AFHSC-GEIS), Silver Spring,
MD, and the National Center for Medical Intelligence. This work
was supported by Animal, Plant and Fisheries Quarantine and
Inspection Agency grant number N-AD13-2011-13-01.



LETTERS TO THE EDITOR

267

References

1. Berge TO, Getah, 2 ed: US Department of Health, Education and
Welfare, pp. 278-279, 1975.

2. Chang CY, Huang CC, Huang TS, Deng MC, Jong MH,
Wang FI. Journal of Veterinary Diagnostic Investiga-
tion: official publication of the American Association
of Veterinary Laboratory Diagnosticians, Inc. 18,
156-161, 2006.

3. Fukunaga Y, Kumanomido T, Kamada M, Vet. Clin. North Am.
Equine Pract. 16, 605-617, 2000.

4. Sugiyama I, Shimizu E, Nogami S, Suzuki K, Miura Y, Sentsui
H, J. Vet. Med. Sci. 71, 1059-1061, 2009. http://dx.doi.
org/10.1292/jvms.71.1059

5. Turell MJ, O'Guinn ML, Wasieloski LP, Jr, Dohm DJ, Lee W],
Cho HW, etal., ]. Med. Entomol. 40, 580-584, 2003. http://
dx.doi.org/10.1603/0022-2585-40.4.580

6. Zhai YG, Wang HY, Sun XH, Fu SH, Wang HQ, Attoui H, et
al,, J. Gen. Virol. 89, 1446-1456, 2008. http://dx.doi.
org/10.1099/vir.0.83607-0

7. Kamada M, Ando Y, Fukunaga Y, Kumanomido T, Imagawa H,
Wada R, et al., Am. J. Trop. Med. Hyg. 29, 984-988, 1980.

8. Kumanomido T, Kamada M, Wada R, Kenemaru T, Sugiura T,
Akiyama Y, Vet. Mikrobiol. 17, 367-373, 1988. http://
dx.doi.org/10.1016/0378-1135(88)90050-8

9. Sentsui H, Kono Y, Res. Vet. Sci. 29, 157-161, 1980.

10. Kumanomido T, Wada R, Kanemaru T, Kamada M, Hirasawa
K, Akiyama Y, Vet. Microbiol. 16,295-2301, 1988. http://
dx.doi.org/10.1016/0378-1135(88)90033-8

11. Shibata I, Hatano Y, Nishimura M, Suzuki G, Inaba Y, Vet. Micro-
biol. 27, 385-391; 1991. http://dx.doi.org/10.1016/0378-
1135(91)90162-9

12. Tanaka K, Mizusawa K, Saugsad E, Contrib. Am. Entomol. Inst.
16, 1-987, 1979.

13. Lee KW, A revision of the illustrated taxonomic keys to genera
and species of female mosquitoes of Korea. In Army Dot
(Ed.): 5th Medical Detachment, 168th Medical Battalion,
p. 40, 1998.

14. Pfefter M, Proebster B, Kinney RM, Kaaden OR, Am. J. Trop.
Med. Hyg. 57, 709-718; 1997.



http://dx.doi.org/10.1292/jvms.71.1059
http://dx.doi.org/10.1292/jvms.71.1059
http://dx.doi.org/10.1603/0022-2585-40.4.580
http://dx.doi.org/10.1603/0022-2585-40.4.580
http://dx.doi.org/10.1099/vir.0.83607-0
http://dx.doi.org/10.1099/vir.0.83607-0
http://dx.doi.org/10.1016/0378-1135%2888%2990050-8
http://dx.doi.org/10.1016/0378-1135%2888%2990050-8
http://dx.doi.org/10.1016/0378-1135%2888%2990033-8
http://dx.doi.org/10.1016/0378-1135%2888%2990033-8
http://dx.doi.org/10.1016/0378-1135%2891%2990162-9
http://dx.doi.org/10.1016/0378-1135%2891%2990162-9

