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1 EMCV RT-PCR
Table 1 Oligonucleotide primer parameters of EMCV for RT-PCR amplification

Primer Primer sequence Position for amplified fragments Length
ER-1F. ATTGTATGGGATCTGATCTGGGG 603-625 1 513bp
ER-1R: GTGTTGGATGCCTCAATGTAGGG 2 093-2 115
ER-2F. GTATTCTACTCTGCCAGACAGCAC 1 948-1 971 1 575bp
ER-2R: CTAAACAATCTAACCTCCAAACCTC 3 498-3 522
ER-3F: CTGATTTCGGCACTCTGTTCTTT 3 258-3 280 2 097bp
ER-3R: CATCTGTCGCTTCCTGTCTTGTT 5 332-5 354
ERAF. TGGCTAGGATTGAAAGGAAGAAG 5 226-5 248 1 050bp
ER-4R: TTTTACGTGGTACGTGAATACGG 6 253-6 275
ER-5F: GTAGTGAATGCCTTTGAGCCACA 6 200-6 222 1 314bp
ER-5R: TTCCTGCTTACCAGAATGAACGG 7 491-7 513
5'GSP1 GAGGAGGAGTTATTCTTGTCTGAGG 942-966 5'-UTR
5'GSP2 GGGGCCTAGACGTTTTTTAACCTC 659-682
5'-RACE outer primer CATGGCTACATGCTGACAGCCTA
5'-RACE inner primer CGCGGATCCACAGCCTACTGATCAGTCGATG
3'-GSP1 ATGTTGTCATACTATCGTCCAGG 7 430-7 452 3'-UTR
3'-RACE outer primer TACCGTCGTTCCACTAGTGATTT

UTR. Untranslated region.
Based on the sequence of EMCV strain BJC3 (GenBank accession number DQ464062).

4 RNA s s o
TRIZOL , RNA, 6 DNA Star
5 RT-PCR , MegAlign R 17
RNA cDNA, NCBI GenBank EMCV
cDNA PCR , )
o PCR : 95 C MEGA 5. 05 o
4min;95 ‘C45 s,57~60 C 60 5,72 °C 1 min, 35
;72 °C 10min, 5' 3!
5'-Full RACE 3’-Full RACE Core Set
Vet 2. 0 o 1
1% . pMDIg- 1
T , DHb5a, PCR EMCV, HNXX13 . 48 h
o (CPE), 3 , 24 h
DNAStar Chromas2. 33 CPEC D,

A. CPE of EMCYV isolate;B. Normal BHK-21 cells.
1 EMCV BHK-21 (X20)
Figure 1 CPE of EMCV in BHK-21 cells( X 20)
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Figure 3 Identification of the EMCV isolate HNXX13 in BHK-21 cells by IFA(X200)

4

Figure 4 Cardiac tissue of mice infected with EMCV isolate HNXX13(H. EX400)

(H E X400)

(X200)
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3 708bp,3'-UTR 138bp, ORF
, DNAStar (6 879bp) 2 292
Chromas2 33 , 1
HNXX13 (GenBank (L 11 (IA~1D,2A~2C
KF771002), 7 725bp, 5'-UTR 3A~3D)(  5),
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Figure 5 Fulllength genome features of the EMCV isolate HNXX13
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Table 2 Comparison of nucleotide and deduced amino acid sequences between the HNXX13 strain and other EMCV isolates

Strains Nucleotide and amino acid sequence identity with HNXX13 (%)

(Accession) Genome ORF L VP4 VP2 VP3 VP1 2A 2B 2C 3A 3B 3C 3D
GXLC 99.9 99.9 99.5 100 99.9 100 99.9 99. 8 99. 8 100 100 100 100 99.9
(FJ897755) 99.8° 98.6 100 99. 6 100 99. 6 99.4 99. 3 100 100 100 100 100
GX0601 99. 7 99.8 99.5 99.9 99.9 99.9 99. 8 99.8 100 99. 8 100 100 100 99. 4
(FJ604852) 99.7 98. 6 99. 6 99. 6 99. 6 99.6 99.4 100 99.7 100 100 100 99.6
BJC3 99.7 99. 8 100 100 99.9 100 99.3 100 100 99. 8 100 100 99. 8 99. 6
(DQ464062) 99.7 100 100 99. 6 100 98.9 100 100 99.7 100 100 99.5 99. 6
HB1 99.5 99. 6 100 99.9 99.7 99.9 99. 3 99. 6 100 99.7 100 100 99.7 99.5
(DQ464063) 99.5 100 100 99.1 100 99.3 98.7 100 99. 4 100 100 100 99. 4
NJo8 99. 6 99. 7 100 99.9 99.9 99.9 99.4 99. 6 100 99. 8 100 100 99.7 99. 6
(HM641897) 99. 7 100 100 99. 6 100 98.9 99. 4 100 99.7 100 100 100 99. 6
CBNU 99.7 99.8 100 100 99.9 100 99.5 100 100 99. 6 100 100 99. 8 99. 6
(DQ517424) 99. 6 100 100 99. 6 100 98.9 100 100 99.4 100 100 99.5 99. 6
K3 99.5 99. 6 100 99.9 99. 6 99.9 98. 8 100 100 99.5 100 100 99. 8 99. 3
(EU780148) 99.3 100 99. 6 99.1 99. 6 97.8 100 100 99. 4 100 100 99.5 99. 4
K11 99.5 99.6 100 99.9 99.6 99.9 99.4 99.6 100 99.5 100 100 99.5 99. 4
(EU780149) 99. 2 100 99. 6 98. 7 99. 6 98. 6 98. 7 100 99.1 100 100 99.5 99. 2
PV21 99. 2 99.5 99.5 99.5 99. 7 99.5 99.4 99. 6 99.5 99.5 99. 2 98.5 99.7 99.9
(X74312) 99.2 98. 6 98.8 99. 6 98.8 98.9 100 99. 3 99.1 98.8 95.5 100 99. 6
EMCG-D 83.5 82.3 80.5 80. 6 81.5 80. 6 81.9 77.9 92.2 81.9 79.8 74.2 80 84. 8
(M22458) 95.6 95.7 98.4 98.7 98.4 97.8 86 96. 3 97.2 93 86. 4 92.2 95.3
D variant 83.6 82.4 80. 5 80. 5 81.5 80. 5 81.9 78.3 92.2 82.1 80. 6 74.2 80.7 85
(M37588) 95.7 95.7 98 98.7 98 97.8 86 96. 3 97.8 91.9 86. 4 92.7 95.7
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Strains Nucleotide and amino acid sequence identity with HNXX13 (%)

(Accession) Genome ORF L VP4 VP2 VP3 VP1 2A 2B 2C 3A 3B 3C 3D
EMCV-30 85.2 84.2 80.5 82.3 83.7 82.3 85 77.9 94. 4 83.5 81.4 81.8 82.6 86. 8
(AY296731) 96.4 97.1 97.7 99.1 97.7 99. 3 86 98.5 98. 8 91.9 90.9 95. 6 96. 7
GX0602 99. 6 99. 7 100 99.9 99.7 99.9 99. 6 99. 6 100 99. 8 100 100 100 99. 3
(FJ604853) 99. 6 100 99.6 99. 6 99. 6 99.3 98.7 100 99.7 100 100 100 99.4
PEC9 99.5 99.6 100 99. 6 99.7 99. 6 99. 6 99.4 99.5 99. 6 99. 6 100 99.7 99. 6
(DQ288856) 99.4 100 99. 2 99. 6 99. 2 99. 6 99.4 100 99.4 98. 8 100 99 99. 6
RzpMwt 81.1 79.9 77.1 78.8 79.5 78.8 80. 5 70.9 90 80. 8 72.5 66. 7 75.6 83.6
(DQ294633) 93.5 97.1 97.7 97.4 97.17 97.1 75.2 97.1 95.7 90. 7 86. 4 88. 8 92.3
EMCV-R 99. 2 99.4 99.5 99.3 99.9 99.3 99. 2 99. 2 99. 8 99.5 98. 8 100 99.7 99. 6
(M81861) 99 98. 6 98. 8 99. 6 98. 8 98. 2 98.7 100 99. 4 96.5 100 99 99. 4
Mengo-M 81 79.9 77.1 78.8 79.5 78.8 80. 5 70.9 90 80. 8 72.5 66.7 75.6 83.7
(L.22089) 93.5 97.1 97.7 97.4 97.7 97.1 75.2 97.1 95.7 90. 7 86. 4 88. 8 92.3

» The percentages of amino acid sequences shared with HNXX13 are illustrated in bold.
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AThe isolate in the study.
6 HNXX13 (A).ORF(B)

Figure 6 Phylogenetic trees based on the complete genome of the HNXX13 strain (A) and ORF (B) nucleotide sequences
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Isolation, Identification and Full-Length Genome Sequence Analysis of
Encephalomyocarditis Virus from Local Aardvarks

CHANG Hong-tao', LIU Hui-min"?,HE Xiuyuan', ZHAO Jun', CHEN Lu',
WANG Xin-wei' , YANG Xia', YAO Hui-xia' , WANG Chuan-Qing'*
(1. College of Animal Husbandry and Veterinary Science , Henan Agricultural University » Zhengzhou 450002 ,China;
2. Institute of Zoology » Chinese Academy of Sciences, Beijing 100101,China)

Abstract: Encephalomyocarditis virus (EMCV) is a natural epidemic zoonotic pathogen. However, no re-
ports have been published regarding the isolation, identification and fulllength genome of EMCV from a
local aardvark population. In present study, an EMCV isolate HNXX13 was isolated from aardvarks
named Huainan-pig in Henan Province. The systematic identification, full-length genome sequencing and
molecular characteristic analysis of the isolate HNXX13 were conducted. The result showed that the iso-
late was spherical with a diameter of 24-30 nm, neither heat-nor acid-resistant, sensitive to trypsin, insen-
sitive to chloroform, not protected by bivalent cationic, and the specific fluorescence was observed in the
cytoplasm of BHK-21 cells infected with the isolate by using indirect fluorescence assay. The full-length
genome of EMCV HNXX13 generated a 7 725bp sequence (GenBank: F771002), with 81.0%-99. 9% nu-
cleotide identity to reference strains from different animals, and 99. 5% with a Chinese reference strain iso-
lated earlier from a commercial pig herd. The phylogenetic tree based on the full-length genome and ORF
sequences identified that all EMCV strains were divided into three groups Gl, G2 and G3, and strain
HNXX13 belonging to the G1 group with other Chinese reference strains. The result also identified that
this EMCYV infection could cause severe clinical signs in a local aardvark population, and enriches the mo-
lecular epidemiological data of EMCV in China. Regional differences exist in EMCV genome and transmis-
sion is limited within a certain area. However, the cross-infection and transmission of EMCV between
aardvark and mice appears most likely. Mutations have occurred in some amino acids of EMCV strain
HNXX13 during the transmission in local aardvark herd and these mutations might make the virus easier to
infect the aardvark

Key words: Encephalomyocarditis virus; Local aardvark population; RT-PCR; Fulllength genome; Mo~

lecular analysis
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