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Characteristics on Equine Herpesvirus Type 3 from Korea
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Equine coital exanthema caused by equine herpesvirus type 3 (EHV-3) is a venereal disease which
seriously drops horse reproduction rates. Here, we isolated EHV-3 from infected horses and inves-
tigated their biological characteristics. Initial cytopathic effects such as rounding of cells were detected
48 hours post infection of the virus into RK-13 cells. The infected cells were going to detach from
the surface of culture flasks 72 hours post infection. The type of isolated viruses from swabbed sam-
ples was EHV-3 by PCR analysis. Glycoprotein G (gG) of isolated EHV-3 has a 99.25 percent similarity
rate to that of EHV-3 334/74 control strain. The isolated EHV-3 was named Georo strain. Georo strain
consisted of four major proteins including 145 kD, 60 kD, 45 kD and 40 kD, as shown by SDS-PAGE
analysis. We hope the newly isolated Georo strain of EHV-3 can be used for studying various aspects

of Korean equine coital exanthema.
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nonessential amino acids, 1.5 g/1 sodium bicarbonate”} 3 7}
¥ o-MEM, E&t2~H v % (Corning, Mexico)S o] &3}
5% COp #5F, 37°C 87 stol A wjFatAct.
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PCR 24

QIAamp DNA mini kit (QIAGEN, Germany)& ]%’5‘}04
A g3 A 0 2 EHV-3 DNAS F&39th ad s 9
&to] EHV-1 ¥ EHV-49] primer= Borchers$} Slater [1]9]
o A3 glycoprotein B (gB)2] Eo]&<l
tide sequenceE AH&-3FAth 123 EHV-3E &33}7] 93}
o] primere Hartley 5[9]9 WHo=Z A&etA L glyco-
protein G (gG)2] 5°]& <) nucleotide sequenceS A}-8-3}9
T}(Table 1). PCR primer x (25 mM MgCly, 0.2 mM dNTP,
0.5 uM Taq polymerase, 0.5 unit, Bioneer, Korea)e] PCR

nucleo-

grade sterile water, 04 uM<] forward primer®} reverse pri-
merE 217} 1 1, 5 ul DNAS 373t F-&30] 50 w7} 5%
£ 3t Cyclinge GeneAmp PCR system 2400 (Perkin
Elmer, USA)S o]&-3fo] 488319t} Initial denaturing2 95T
ol A 10 7t WF$-A)7] 1L denaturation 95T A 1 &, an-
nealing> 60 Coll A 1 &, extension 72Cll4] 1 #4 40 cy-
cles 319121 final extension 72l A 10 27+ A A3}
PCRZ F% 4 products 10 ulE TAE (0.04M Tris-acetate,
0.001M EDTA, pH 8.0) bufferg running buffer2 a}= 2%
agarose geldl 29 % 100 mV, 30 #7t mini-gel electro-
phoresis unit(MUPID-2)4l| 4] %1 7]%&3}2 ethidium bro-
mide (EtBr, 0.5 ug/ml)Z @43} UV transilluminator2
EHV-39| gG gened W3 SF4HE9) 2715 dEs3ih

DNA 17| M2

Cellol| A £2]3 EHV-3 ¢G9] DNA 7]+ ¥ 4 ABI
3730XK (Big Dye Chemistry, USA)E o] &-3tHom W= g1
749 GenBank (http://www.ncbi.nlm.nih.gov/BLAST/)l
S25)0] QlE EHV-3 334/74 strain®} ] 3}3ch.

CHHT 244(SDS-PAGE)

SDA-polyacrylamide gel& A|Zx3t7] 3 A%
SDS-PAGEE $15 Laemmli [14]¢] %3-S o] 83}¢] Table 2
o} Zo] FHI8H4 ). Separating gel Table 37} o] £43}

Table 1. Nucleotide sequence of primers

Primer (P) Sequence (5-3) Position
EHV-1 TCTACCCCTACGACTCCTTC 1869
EHV-1 GCTTTCTTTTCCTGCTTTTC 3749
EHV-3 GCGCTCTCTCGGCCTTGCCAG 792
EHV-3 GCGTCTCGAAAAGCGAGAG 1309
EHV-4 TCTATTGAGTTTGCTATGCT 1974
EHV-4 TCCTGGTTGTTATTGGGTAT 2906
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o APS9} TEMEDE &33}1 gel plated] #5311 th. Palte
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T8I welle 7|2 0] YL== FoJ8k] combe A3t

Atk Gelo] ZOAEE 30-35 £ Ax AL FAE F
combs #olA well W& DDWE 33] M 43}aL gel casters
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A7) 4% sample
ol ko] lanert} 20 pgol HA A% & 47 4x sam-

ple buffer 1:3 A=< H&=Z 1oo°c ol 3 &1+ FQ ¥ 719
otk ol & dAE st FA FHE F5715 Lol

samples FHISFA THIE gel/] 19 wellol = standard
marker (Biorad, USA)E 5 ul, Y™ A welldl &= 7} samples
6 ¥ loading3l .

A7 dF
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Table 2. Compositions of reagents used for SDS-PAGE

Medium Contents Quantity
. 38.67 g
40% Acrylamide stock ﬁcrylarrlude' 4 133 g
1sactylamide In 100 ml DDW
15 M Tris 90.855 g
@iwii;%fl buffer 0.4% SDS 10 ml of 20% SDS
pH 8.8 adjust with HCl Total 500 ml
05 M Tris 3077 g
[if(picf‘%el buffer 04% SDS 10 ml of 20% SDS
( ) pH 6.8 adjust with HC] Total 500 ml
10% APS Ammonium persulfate 100 mg/ml
100% glycrol 5ml
4X loading dye 4X UGB 44 ml
0.5% bromophenol blue 0.4 ml
4X loading dye igg Ui
Loading bulffer 20% SDS 14 pil
2% MESH Total 490 ul
Coomassie blue lg
Coomassie gel Methanol 450 ml
staining solution Acetic acid 100 ml
DDW 450 ml
C . | Methanol 100 ml
docin.la.sme gel i Acetic acid 100 ml
estaining solution DDW 800 ml

Table 3. Compositions of reagents used for SDS-PAGE gel

Medium 12.5% separating 15% separating 4% stacking
40% Acrylamide 9.35 ml 9.38 ml 500 ul
4X LGB 6.25 ml 6.25 ml
4X UGB 125 ml
DDW 9.07 ml 9.04 ml 3.18 ml
10% APS 300 ul 300 ul 60 ul
TEMED 10 ul 10 ul 3l
10744 =2 898 5 YATH(Fig. 4). Tl AS B3 A3} 145 kD, 60 kD, 45 kD 2 40 kDol A
W WES B
H7IME
S 28 BHV-39) gG 54%5l0] g 47142 L Fig o
59 veRfdTh 4007H8 @7IA FuiEE] EHV-3&
EHV—3 334/74 strain¥} 3977H 7} 918t 99.25%9] AEA Herpesvirus §-glol& AlE-& 233t 550 28 3
S B £ volg &= EHV-3 A2 F(Georo strain) Hes do7l= H}O] 131 o] v A ERFE[ER Bl
a} B L= Mg @AM F 9 FF7F A= ATH7). EHV-1914 EHV-5
A& Lol 24 2 %‘%0}3_7, EHV-6, 7 & 8 asinine her-

CHHA 2A(SDS-PAGE)
27195 Aol ME EHV-37F EHV-1R T 32 49 Wle
£ 9% 5 At(Fig. 6). FH £2F EHV-3 A=+

Aol W9 5o B4

pesviruses (AHV) 1, 2 % 32}a1 % st B9 A4]7]
A7) vl meke 27
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. Pustules on urethral process and ulcers on a glans of penis of

the stallion with equine coital exanthema.

. Cytopathic effects by equine herpesvirus type 3.
. PCR products of EHV-3 gG gene from RK-13 cell inoculated with

specimen.

. PCR products of EHV-3 gG gene after serial dilution of template

DNA purified from field specimen.

. Comparison of the nucleotide sequences of gG gene from EHV-3

Georo strain with those of EHV-3 334/74strain.

. SDS-PAGE of EHV-3 purified from RK-13 cell.

Fig. 1. Pustules on urethral process and ulcers on a glans of penis of the stallion with equine coital exanthema.

..

Fig. 2. Cytopathic effects by equine herpesvirus type 3. A: Normal RK-13 cell. B: Day 2 after inoculation, C: Day 3 after inoculation.

Fig. 3. PCR products of EHV-3 gG gene from RK-13 cell
inoculated with specimen. lane M: DNA ladder,
Lane 1: EHV-3, Lane 2: EHV-1, Lane 3: EHV-4.
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31[23] 1968'd N TH8] 9k = el A A5 202 EHV-3E £
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Fig. 4. PCR products of EHV-3 gG gene after serial dilution
of template DNA purified from field specimen. lane 1
to 5; dilution rate of 10" to 10°

EHV-3& 150 nm®] Z7]¢} 16271 <] capsomersZ T4 5
o, U3 F20H A2 envelope Hiolg 2ot} MALEAE
o QgAY 56T 3087 =E3EH 243 283
HTH23,24]. EHV3& 2 &5 50l4$ 7IA1 d=d|[23],
Pascoe 5[16] primary fetal equine kidney (EK) cell, equine
embryo fibroblasts, fetal bovine kidney, calf testis, chicken
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Georo 1 CAATGAGGCCGATGAGGAGACACACTCCCA 30
334/74 1234 1205
Georo 31 AGATGAGAAAGCCGATACCCGCGTAGTTGG 60
334/74 1204 e 1175
Georo 61 TCCCCTTCTGCTGTCCGCACTCAGGACCGG 90
334/74 1174 1145
Georo 91 ACACGAGAATGCCGCCGGTGTACCACGGAG 120
334/74 1144 e 1115
Georo 121 ATCCGTCTCCGGCGGCAGGTGCGTCTTGCT 150
334/74 1144 Lo T.. . 1115
Georo 151 CGTCGCATCCCGGGGCCGGTGGCGCTGGGG 180
334/74 1084 e 1085
Georo 181 TTGGCTCGTTATCCCCGTTTTCCTCTTCTT 210
334/74 1054 1055
Georo 211 CTTTCTCCTCGTCATCGGTGGGAGAAGCGG 240
334/74 1024 1025
Georo 241 GGGTTTTTTCCGAAGGCTTTTCTTCGGGTT 270
334/74 994 965
Georo 271 CTGTTACGTCGGCCGCGGATTCCCTGTCTG 300
334/74 964 935
Georo 301 CGCCGCGGGCAGACCCTCTGGAATTTTGCC 330
334/74 934 905
Georo 331 TCAGCTGGTCGTACGTCTCGCCCGGCAGCA 360
334/74 904 G ... ... 8 875
Georo 361 TGTACCAGCGCTGGCTCAGGATGCGAAGTC 390
334/74 874 845
Georo 391 CCAGGGCGCC 400
334/74 844 L 835

Fig. 5. Comparison of the nucleotide sequences of gGgene from EHV-3 Georo strain with those of EHV-3 334/74strain.

(Accession number AF(081188).
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Fig. 6. SDS-PAGE of EHV-3 purified from RK-13 cell. M:
Molecular marker, Lane 1: EHV-1, Lane 2: EHV-3.
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5 ZUHEE| LR IHIH|(Equine herpesvirus type 3)2| E2
oS - el
(A=opALe], AFR e olae 2 £o7ed Ta)

Equine herpesvirus type 3 (EHV- )E LG TS st B AH A AT
T+ Fa% WAA oItk Tl A Ao Z BP0 BA s}
Aol g2 FE o F3tArt. 101] %QH}OWLA AE S
EHV-3E RK-13 cello] AE3 23 HF 48 A|7HEH AXHAYE37} Uﬂi}‘;}%

A xEE] 7t doldth AEE F83te upolgl2 DNAE 28 & PCR HALS 33ttt 1 A3 EHV-39 5
%FA1o)1al EHV-1 ¥ EHV-4ol= 240 th Swabol A Blo]#] 2 DNAS FZ35}¢] 108]4 serial dilutionS 3t
3 PCR #AAHE A& A3 10744 ES 8918 & gIich F & e EHV-3] oG S4%9 o B d7]elA
¥ FF91 EHV-3 334/74 strain?} 397707} 13ke] 99.25% 9] 4542 Yeh FHEYFE EHV-3 AZF
(Georo strain)2} WH At 171%9% ZAFo M= EHV-37F EHV-1R T & 9] =S gl 4= 99t} =
) 8% EHV-3 AZF9 weldS B8 A} 145 kD, 60 kD, 45 kD, 40 kDol A vl wi=2 #2a¢ich

}1.



