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Abstract: The current study was undertaken to study the infection status of EMCV from different
pig breed. Modified “cell inoculation and RT-PCR” technology was used,and the 5 EMCV strains
were isolated from local pig,domestic boar and improved breed pig. The full length genome of the
EMCYV strains were acquired and sequenced,and their molecular characteristic were analyzed. The
results showed that the fullgenome sequence of 5 EMCYV isolates were 7724-7735 bp in length,
and shared 99. 3%-99. 8% nucleotide identity ecach other,79. 9%-99. 9% identity with reference
EMCYV strains from different animal sources,and 99. 4% with Chinese strains from pig and mice.
Among all gene fragments, VP1 and 2A are easy to mutation, VP2 and 3D are most conserved.

The phylogenetic tree based on the full length genome, ORF and VP 1 gene sequences showed that
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the EMCV were divided into G1,G2 and G3 groups. The isolates from pig belong to G1 and G2

groups,the ones from mice distribute in G1 and G3 group,5 isolates strains in this study belong to

G1 group with other Chinese reference strains. The results identified that the EMCV infection

could cause severe clinical symptoms in local pig and domestic boar, which remind us of taking

fully consideration of the zoonosis ecology in the course of Wild animal breeding activities. Mice

may play an important medium role in incross infection of EMCV at the different pig breed. A big

regional difference exists in EMCV and the transmission is limited in a range of area, moreover,

some mutation may occur in EMCV infection to adapt new hosts.

Key words: encephalomyocarditis virus;different pig breed; RT-PCR;{ull length genome;molecu-

lar characterization analysis
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1 EMCV

RT-PCR

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

(5'—>3") /bp
Primer Primer sequence Position for amplified fragments  Length(bp)
ER-1F ATTGTATGGGATCTGATCTGGGG 603-625 1513
ER-1R GTGTTGGATGCCTCAATGTAGGG 2 093-2 115
ER-2F GTATTCTACTCTGCCAGACAGCAC 1948-1 971 1575
ER-2R CTAAACAATCTAACCTCCAAACCTC 3 498-3 522
ER-3F CTGATTTCGGCACTCTGTTCTTT 3 2583 280 2 097
ER-3R CATCTGTCGCTTCCTGTCTTGTT 5 332-5 354
ER-4F TGGCTAGGATTGAAAGGAAGAAG 5 226-5 248 1 050
ER-4R TTTTACGTGGTACGTGAATACGG 6 253-6 275
ER-5F GTAGTGAATGCCTTTGAGCCACA 6 200-6 222 1314
ER-5R TTCCTGCTTACCAGAATGAACGG 7 491-7 513
5'GSP1 GAGGAGGAGTTATTCTTGTCTGAGG 942-966 5'-UTR
5'GSP2 GGGGCCTAGACGTTTTTTAACCTC 659-682
5-RACE ) ) )
) CATGGCTACATGCTGACAGCCTA
outer primer
5-RACE
) ) "GCGGATCCACAGCCTACTGATCAGTCGATG
inner primer
3'-GSP1 ATGTTGTCATACTATCGTCCAGG 7 430-7 452 3'-UTR
3'-RACE
] TACCGTCGTTCCACTAGTGATTT

outer primer

UTR. Untranslated region

Based on the sequence of EMCYV strain BJC3 (GenBank accession number DQ464062)

2 EMCV

Table 2 The EMCYV reference strains for comparison and analysis of the sequence

GenBank /bp
Origin Host

Accession number Isolate name Nucleotid(bp)
FJ897755 China Pig GXLC 7 725
FJ604852 China Pig GX0601 7729
PDQ464062 China Pig BJC3 7 746
DQ464063 China Pig HB1 7 735
HM641897 China Pig NJ08 7724
DQ517424 Korea Pig CBNU 7713
EU780148 Korea Pig K3 7 731
EU780149 Korea Pig K11 7 744
X74312 Germany Pig PV21 7 861
M22458 Canada Pig EMC-D 7 829
M37588 Panama Pig D variant 7 842
AY296731 USA Pig EMCV-30 7678
FJ604853 China Mouse GX0602 7725
DQ288856 USA Mouse PEC9 7722
DQ294633 USA Mouse Rz-pMwt 7 765
MS81861 USA Chimpanzee EMCV-R 7 835
1.22089 Uganda Monkey Mengo-M 7761
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45
48 h (CPE), 3 s
2 24 h CPE,
2.1 EMCV 2.1.2 TCIDs, s 5
5 EMCV, Jz1201,  JZ1202 HNXX13 2
JZ1202,YM13.YY13 HNXX13C 3), ’ °
3 5 EMCV
Table 3 Informations related with 5 isolates of EMCV
Isolate name Date,origin Host Tissue origin for isolation
JZ1201 2012, Jiaozuo Pig Spleen
J71202 2012, Jiaozuo Domestic boar + Heart+lymphonodus
YM13 2013, Yima Pig +  Heart+spleen
YY13 2013, Yuanyang Pig +  Heart+spleen
HNXX13 2013, Xinyang Local pig Heart
JZ1201 J71202
JZ1201 and JZ1202 were isolated from the same farm
4 5 EMCV TCIDs, (0.1
mL)
Table 4 TCIDs, (0.1 mL) of 5 isolates of EMCYV at different
passages
JZ1201  JZ1202 YMI13  YY13 HNXXI13
Passage
1 6.12 6.32 5.98 6. 25 6.21
2 6. 44 5.90 6.22 6.39 5. 86
3 7.39 7.42 6.73 7.01 7.39
4 7.50 7.63 6.96 7.58 7.60 1 BHK.21
Fig. 1 Ultrastructral morphologic features of isolated
2.1.3 5 strains-infected BHK-21 cells (Collections of pi-
cormavirus particles)
, 25~29 nm (L 1 (1A~1D,2A~2C  3A~
C D, 3D), 5'-UTR (709 ~ 724 bp) 3~
2.1.4 5 UTR(131~137 bp) o
BHK-21 2.3
C 2, )
2.2 99.3% ~99.8%
.5 79.9%~99.9%,
7 724~7 735 bp, GenBank( 5), 99. 4% y
ORF 6 879 bp, 2 292 99.4%~99.8%  82.3%~
, 1 99.7%, .
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A. BHK-21 ;B. EMCV
A. Normal BHK-21 cell; B. EMCYV isolates infected BHK-21 cell
2 5  EMCV (200X )
Fig. 2 Identification of 5 isolates of EMCV by IFA (200X)
5 5 EMCV
Table S The full length genome information of the 5 EMCYV isolates
GenBank
) 5'-UTR/bp ORF/bp 3'-UTR/bp
Isolate name Accession number Full length genome
JZ1201 KF836386 7 735 724 6 879 132
J71202 KF836387 7 735 724 6 879 132
YM13 KF836389 7729 713 6 879 137
YY13 KF836390 7724 714 6 879 131
HNXX13 KF771002 7725 709 6 879 137
99. 4%~99.7% 79.9%~99.6%. 3 2.4
99. 3% ~99. 5%, ORF
. 99. 4%~ C 3 LEMCV G1.G2 G33
99.9%  83.5%~99.6%, JZ1201 171202 EMCV G1.G2 . EMCV
s 99.8% ., JZ1202 G1 G3 .5
99. 5% ~99. 9%, Gl
0
HNXX13 99. 6% EMCV ) EM-
, CVv EMCV
0/ 0 0/ 0
99. 2%~99.7%  83.5% ;9. 2%, ., . » HEB1 EMCV
99. 6 80.80~99.5,
’ ’ GXLC . VP1
ORF N
5 C 3, 5
’ . GXLC :
. VPl VP2 ; . EMCV-30 Gl1
. 2A .3D . VP1 ’ EMCV
7~63 ,JZ1201
171202 7 K—>R,YMI3 13 T 3
A,63 , HNXX13 Q.JZ1201
R,JZ1202 YY13 G,YM13 E. s N ,
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3 EMCV (A).ORF(B) VP1 (C)

Fig. 3 Phylogenetic trees based on EMCV complete genome (A),ORF (B) and VP1 gene (C) nucleotide sequences
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