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Abstract

The aim of this paper was to develop diagnostic reagents and
subunit vaccine for strains of equine herpesvirus 1 (EHV-1), EHV-1
causes respiratory disease, abortion, and neurological disorders in
horses. EHV-1 gD is a conserved major glycoprotein that protects
horses from clinical EHV-1 infections. One Korean isolate, strain
LCl1, was isolated from the aborted fetus of an imported horse in
Cheju. The similarity of the restriction enzyme patterns with those
of EHV-1 strain AB4 suggest that EHV-1 in Korea may have come
from England. To compare the genetic characteristics of strain LC1
and reference strains, the gD gene was cloned and sequenced. The
LC1 gD gene contains an open reading frame of 1380 nucleotides and
encodes a protein with 453 predicted amino acids. The nucleotide
sequence of the LC1l gD gene was 99.8% identical to that of strain



AB4. The gD gene was inserted into the genome of Autographa
californica baculovirus to replace the baculovirus polyhedrin gene.
Protein gD was produced in Spodoptera frugiperda (Sf9) cells
infected with the recombinant baculovirus. The gD protein reacted
with anti-EHV polyclonal antibody, and had apparent molecular
weignts of 43 and 58 kDa. v

Key wards : Equine herpesvirusl, LC1 strain, gD, baculovirus, Sf9
cells
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3 Uy & 2 Equine Herpesvirus Type 1
TZARA S FAAF{E gD FAAY
cloning ¥} 23

(AERF : o F4)

¥ & 5

AZYSE gt
49 ot 3}

Equine Herpesvirus Type 1& @AM ZEF714 AW, 4 L AA3ZAS
TEste Ad9AYeold. EHV-19 gDE & HEHE FzuwWAoln o
ol L9 oA PAlN £FFEL Wol¥ 4 A AFNA Ryg EHV-1
LC1FE 9L 74 dHoloA E5en, o] vojgiArg AxrAZ A
O F FFe A A YT oA EeY EFFQ ABIF S wj$ SAF
FEE HEAR, FUEY vlolgre FTPAM FUY volg 2o 94
HA%. o A4 FAs FEF9 FUYRYF 4 EHL v 23
A, gD FrHAE cloning® ¥ F7/INFE EXNSAY. gDRAAE 13807
9 9712 FAH o o] PrEL 453709 opn AL FASHE o
el

LCl gD #AA9 47IMEE 248 F F&599 454 L vay I
99.8%9 #HAHEE dEAT. agE: gD fAAE ¥y 98

- il -



baculovirus®] polyhedrin # 39 =zl gD H#HAAE  homologous
recombination& %3} AU, oA TEN AxF uolRrE 23
ME Sf-99) FAANA AZY gD GHAS LUSHA LAd gD @A
anti-EHV-1 94 2&4 %A 988 & Yeluyglon, ¢dd gh a¥W a9
A %L 43kDa# 58kDal 2 Estt

E AY9 23e FUEed EHV-19) gDUHA L 2AdHA o|F ol &3
ey /g @ subunit BN AW 7 xA8E HFHuzx o

B4 8o : EHV-1, LC1F, AZ% gD @9 A, AZ¥ baculovirus
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I. M&

% HAY(equine rhinopneumonitis:ERP)¥}o] 8 A=  Herpesviridae®)
Alphaherpesvirinae®] equine herpesvirus(EHV)ol 7] 5= Aguo g o]
Y o FAAE dAY 2dn vRE FFozHE 5§/ AWL Y
i, G e FAANE 4 AR, BF7] AR, AAF) 5L YEEA
e AW F Y FAF AYo 2 gTyo ¢4,

Herpesviridae= AtgE& A& A9 RE FEol ZFIA%Fs Hvy,
equine herpesvirus= Shimizu 5(1959)¢] A& o2 F YA zlo]F B o]
#H FAE 4F9 subtypelZ EFHUOH, Zo]A EAAHE subtyped
EHV-1 subtype 1(EHV-1), EHV-1 subtype 2(EHV-4), EHV-322 ¢3#
A9 (Vail, 1993).

EHV-1& 29 3, v3 2 g7y g A¥s sz, ¢ E7 ¢ g2
B9 d3dA f@d AEAM FNEn, cytopathic effect(CPE): /] 24
Azt oldo] #&¥ 4 AH(Purdy 5, 1977).

EHV-1& Z7]|& 150-170nmEZH  capsid® A7 ¢} 100 nmo]x 16274 9]
capsomerZ T4 5 3, 29 dWATZE JIA AH20WAMolH, FAA9
¥2% & 92x10° kDY linear double stranded DNA ulo]l8) 22 A short
unique sequence(Us)$} long unique sequence(UL)E T4 5 o] 1.2 m(Henry
&, 1981; O’Callaghan® Harty, 1992), pseudorabies virus(PRV)$}
varicella-zoster(VZV)9t  fAI& 51, G+C @30l 56-57%, HAAE7}
CsCllA 1716 g/cm32tx B 519 u loh(Soehner 5, 1965 Telford %,
1992). EHV-19] 7}A 3 QlE genomic DNAYIE Aol = 767019 open reading
frame(ORF)°] o] Qo ol ORFE U¥HAL Yssd:= Aoz
B} EHV-19] #da 2&8& 3789 kinetic classesd] 98 HAIS =4
°] €& immediate-early(IE), early, and late genes®. 2 739 4 it}

EHV-1, bovine herpesvirus 1(BHV-1), 28 3 pseudorabies virus(PRV):
aE A 2FH 549 Al 98 herpesvirus D-type®] ulo]z
2 FE ¥ Roizman ¥, 1982). ©]1E¢] genomic DNAS 7x9 EAL A
2 o FAtY MZ & herpesvirusEto] FPH O T mApukgo] Yo
g ¥ USE vehdda dch(Honess ¥, 1977). EHV-1 genome® Us
region] = 9712 Open Reading Frames©] €A% ¥ 315 Y 32 (Audonnet
5, 1990; Colle &, 1992), ol& % 47/1= HSV-19 gG(Colle 5, 1992),
gD(Audonnet &, 1990), gl 283 gE(Audonnet 5, 1990)%} A9 $A}3to)



u3 Ao

Glycoprotein D] QA7 2%& HSV-1¢] Z4 3% flo|A anti-HSV-1 gD
FAE uol2|&rt MEA A]dste AL ooz uvtolzgj2o FEA
€ Fadgda B n3 Yt (Cohen F, 1984). 28]x 0|9} FAIY FEFAL 7}
A1 A= pseudorabies virus(PRV) gp503# IBR(Infectious bovine
rhinotrachitis virus) gVl Z$-oj= wlojgixel Hiz JPol BT
B S At (Peeters 5, 1992). 123 glycoprotein D7} wiolgi A7t R4 &
dodled g AHAHA o]f+ HSV-19 glycoprotein DE AAF AZXY
ol 28 TEOA o]F AHE FAANZ AHY uwtolg 2 NI HAEHA
oy AIE dodA &= Aol 9 HOZA glycoprotein D7} Al X 9
Zde JdolM 7HF "B+AHQA proteind S B Qoh(Johnson T, 1988;
Ligas %, 1988). #¥, ZuUjelA EHV-19 Eagd AFsddx, =W £
utolgl 29 FFPPAHA EAH QA @ AF B v Y (E F,
1995a, b, ¢).

2 59 338 AFzH Fuhide Aol EHV-19 9L 4 5
7t Azd AAH £4& o71sa l3, EHV-19] 9 o] 1 &3
7t ABAog, AAAA HAMNEE sl EHV-1 gl Hdrjda) gt

S 477 87 HA, £F Wo] ZlHMY FoY Hiolg Ao Fx Tl
of d¥ WA ¢ B A7 279

o] 439 EAHLE JUdA &e¥ EHV-19 A& 713 "
HAZ FH}E gD FAAE SATA SFo) A aAFHQ
=¥ 4 = subunit vaccine/ld R WY MLy Jx AEE F
Zt o] A¥E FP3A.
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I. A5 9 94y

1. 4% 9 ulo]gx

EHV-1 Sy &2+ strain LC-1& MDBK(Marbin Darby Bovine Kidney)
Cell LineolA wi¥atyom M ¥uj¥odL alpha minimal essential medium
(a-MEM, Gibco, USA)dl fetal calf serum(FCS, Hybriserum, Austria)g
10%5 A A7t A3, nonessential amino acid(0.0lmM, Gibco, USA) 2
gentamicing 50xg/mle] HA A7} st A8

Spodoptera frugiperda (Sf9, ATCC CRL 1711)€ Grace's medium (Difco,
USA)3#} fetal calf serumo] 10%7} H7}g TNM-FH medias A& 3l 28T
AN A gl

Wild type baculovirusql Autographa Californica nuclear polyhedrosis
virus(AcNPV) % recombinant baculovirus: Sf9 cello] A Z 4] A 71t}

2. Vector 2 E. coli

FAAE cloningdt= #AR oA o] &%= competent celle DH5e (E. coli
» Gibco, USA)& A-83 29 cloning vector: pBR322(Pharmacia, USA)&
¥y pBRHN, 12811 pGEM-T easy vector(Promega, USA)S ©] &3 %1
baculovirus expression vectort pVL1393& o] &3 %t}

3. vlold~ ¥4 % DNAS 3%

EHV-1 DNAS| %<& Nishmori 5(1987)9] ¥ $ 839 ulojzjx 2t
AMES} 35 4A genomic DNAS F23: $9e AH&s %)
k€3 MDBK MEE FHANA BFAE/ 48 ¥ 200 TCIDw/mlo



EHV-1& H%F3td g3 e, M EX¥AE A} (cytopathic effect : CPE)7}
80~90% #&" o HNEE FH39 TBSIOmM Tris-HC], O.ISM NaCl,
pH7.42 1,500rpmol A 5&3 33 W4AM A5, ©]§ TBSAH /A 3
06% SDS (sodium dodesyle sulfate; Sigma)®} proteinase K(400 ug/ml,.
Gibco, USA)E #H7leto 37TAA 2/t 5t HA&Aqd. 2 F o] lysates
% %9 phenol/chloroform/isoamylalcohol(25:24:1)& A} g3t g AL A A3t
Hom, 25 volumed ethanol# 1/10 volume®] 3M Sodium Acetate(pH5.2)&
7beted -70TCelA 2417t %A F microcentrifuge(Heraus, Scientific, Vs
15,000) 91 A 12,000rpmo.2 20¥ %<t DNA ¥ RNAE AAAHY. z83
QA9 EE dxA0 F TE buffer(10mM Tris-HCI, ImM EDTA, pH8.0)d
€3 A4 RNase(100 ug/ml, BRL, USA)$} proteinase K(200 pg/ml)E 7}3t 2
37TAA 1A3F Adted RNA AEE AANID & A& us} go] oA
1 volume® phenol/chloroform/isoamylalcohol2 23] ZF&sQon, oA
chloroform/isoamylalcohol(24:1)2 13] ¥ #F% 39 ethanol® sodium acetate
2 -70ToA 2412t &A F 12,000rpmo] 1587 94339 DNAS AAARA
o ol ¥ JWd DNA H¥& 70% ethanolZ 13] washing ¥ AZ AT
q7]e] 0.1XTE buffer(lmM Tris-HCI, 0.ImM EDTA, pH8.0)2 £ &3
-20TCo| B@sAAN Adol o] &3y,

4. A¥a L A @ B4

r U

DNAY A#&EA AHe ¥ £X L Maniatis 5(1982)9) $H & $& Qo
o, XY AIEALE Kpnl Pstl, Smal, Dral, Hpal, Sacl S(NEB, USA)S
AHE3tAT AeEgHe AFAAE 37CTAM 1~2A43 wrgA £ 1/10
volume loading buffer(0.25% bromphenol blue, 0.25% xylene cyanol, 30%
glycerol, 1% SDS, 100mM EDTA, pH8.0)& 7}3 < ug& W3 % etidium
bromide (EtBr, 0.5 pgg/ml)7} # 7€ 0.6% agarose gelol A 20mAo) A 16A) 2+
71953ttt A71YF buffers= Tris-acetate EDTA buffer(TAE: 40mM
Tris-acetate, ImM EDTA, pH8.0)8 A}€3% 3, molecular size marker&=
1kb ladder(Gibco)E ©°l&3& %t A7I9F pattend JIFLS v
(short-wave length) UV illuminater(Spectroline, USA)AFoll A A A) 3} ¢}



S. Agarose Geldl A 53 DNA9Y F&

Agarose gel2 FE ZA3s %= DNA band® 3%& Geneclean I kit(BIO
101, USA)E ol &3t AxAZ} A oz 2234}

FEHA agarose geldlM AH7IFL & F target bandd =0
ependorf tubedl &7 @+t 2 ¥ 6M Nal(Sodium Iodide) solution® 1ml
Wi 55T @A Aok 97)9) silica matrix? glassmilk S 5~10u4
A7kt A&l 583 AXNFY. YAY F A42H4 HeD new wash
solution® 2 23] HMH ¥ AAEZ AZH ¥ glassmilk 10~1549) =84
€ ¥ STCAAN 5% AN F 9489 42Re By o] 2Ag 20T
oA 2@3e Alg3 o).

6. Polymerase Chain Reaction

PCR& Mullis 5(1987) ¥ Saiki 5(1988)2] 442 o] 239} Primers:
glycopretein Dol C-terminal regiong& %3 33t: P71 9L DNA 4 7)
(ABI 392)& ol&3d #A4a%o9, primers sequence= ¥ 1o) eI
1=

& 1. Nucleotide sequence of primer

Forward primer 5'-CCGGATCCGTCACAATTI TTATGCCTGC-3’

Reverse primer 5'-CGGGATCCAAGGCATTTGTCACAACGCA-3'

PCR condition® X 29 yeld us} o] 3s93m PCR buffer final
concentration®] 1mM dNTP, 10mM MgCl;, 25mM primer, 2.5unit Taq
polymerase, Template DNAZ+ %% EHV-1 DNAS Al&3 Yt PCRE



Perkin Elmer 9600(USA)E Al&&gon, WAL 94TolAN 183
denatureA] 7] 31, 54T A 183 annealing, 283 72T A 187 elongation
time2 ¥t} Final extention® 72TCoA 587 AYPHF=E sn £ 30
cycleg W83 <% programingdth. PCR product® 3uE 0.7% agarose.
gelol loading3td #9189 d. PCR product® purificaton® Geneclean kit III
g o] &3 '

# 2. Condition used in PCR reaction

Denaturation Annealing Elongation
Glycoprotein
Temp(T) Time(secs) Temp(T) Time(secs) Temp(T) Time(secs)
D primer
94 60 4 60 72 60
Equine herpesvirus type1
genomic structure
UL IRs Us TRs
gC gB
e % 8 %

Fig. 1. The structure of the viral genome is shown with the UL
and Us segment



7. Cloning Vector9] #A

Cloning vector®= pBRHN# pGEM-T Vector(Pharmacia, USA)S o] &
stflos AR fHzY AYY + e AFAA(NEB, USA)Z Had &
Vector DNAS9 self ligation® 97] 9&l calf intestinal alkaline
phosphatase(CIAP, Pharmacia, USA)& 37ToA 3022 M2 a:, Vector
DNAE phenol2 F&3}3l, ethanol2 FAAIA 01XTE bufferd] £ &34
-20TodM 2@ ALg8 .

8. Ligation, E. coli ¥ A A 8 (Transformation) 2
cloning

8-1. Ligation

Ligation# transformation& Maniatis $(1982)9) 2 & @3 sPon
ligation® HA<E® agarose geldlH 2% 0lugdEe 24 DNAS FAd
Vector DNA 1ugdj ImM ATP 14, 10XT4 DNA ligase buffer(0.5M
Tris-HCI, pH7.6, 0.1M MgCl;, 0.IM dithiothreitol, 0.5mg/ml bovine serum
albumin)¢} 2~4 units®] T4 DNA ligase(10 unit/gf, NEB)& %31, total 10ut
HA FHTE HAME T 15T A 18413 g A AT}

8-2. E. coli®l 3 A4 A @ (Transformation)

Transformation& A3 7] YsiM= E coli DHSa #3 % competent cell
2 FAM8A. Competent cell®] FH]E= Pebal(1988)9] WS $835q nts
2™ Lauria-Bertain agar(LB agar : 1% Bactotrypton, 0.5% Bactoyeast
extract, 1% NaCl, 1.5% Bactoagar) platedl ¥ 2L A3t 5mlo
LB broth(1% Bactotrypton, 0.5% Bactoyeast extract, 1% NaCl)oll HE3s 1,
37T A 18A1Ft competent celle A% WY Act. 13 wiFd 5mie LB
broth 500mlo] d7}3te] thA] 37ToA 342 S+ A8 wjFata 600nmol A

_7_



9 F3E7H 040~0557F HAH F dLolM 2087 YAANAY. dLY A
¥X& 800g=2 WY U4 F 43L& AAHL, pelletd 30mlo ¥4 TFB
I(30mM KoAc, 50mM MnClz, 100mM RbCly, pH5.8 with 10% acetic acid) ol
PRt dSol 158 ASAYG. o] RHAL 800gE ¥ QAR A
Z29& AAsa, pelletd 30mlel TFB I(10mM MOPS, pH7.0 with 75mM
CaCl, 10mM RbCl, 15% glyceroDel ¥#A1A 300u% B3¢ F ofs"s
g °l839 &BHoz FTHANY F -70TH RBAA ALaa.
Transformation2 -70TCo B #¥E competent cell® Y&F A =9 %=
ligation® DNAC 1004E& AH7l3t A&l 3087 B3 % LB broths
A7}ste] 42TolM 90x7t heat shockg 7H3tgdth. ae: YLoM 587
AA® F LB brothE Iml 718t 37ToIA 1A A wFsd 3 6000
mmoj A 3023t ¥4dsd 34 800utE HlE R, 2005 ampicillin(50 ug
/ml)o] @€ LB agar plates] HF3t] 187412 v} & Ygte Musyo).

8-3. Plasmid DNA 5%

gD #AHAE cloning3td FAAJE E coliz 2H cloning® HE &9l
871 $13 o] Maniatis 5(1982)9] plasmid 4 %32 (mini-preperation) & A&
A LB agar plateo]l 47 &g Awata ampicillin(50 ug/ml)o] 49
Iml®] LB brothol HFata 18412+ siFatgich WIFd HFL 12,000rpmol
AN 283 938 4398 AMASRIL lysozyme(100 pg/ml)o] #4¥ STET
8 4[8% sucrose, 50mM Tris-HCI(pH80), 50mM EDTA, 05% Triton
X-100] 300 E H7tetd A F{HAND F B B 1823 APdstn, 24
d&dl 58 AA T 12000pmolA 1283 9334 pellet® AAWT 4
&9l isopropanol 200uE M7l -70TelM 202 FAA I3,
12,000rpmel A 1083 AN F F3 A ZAAYA AAS & AxA
9. AZA1Z DNAE 30 BZFFFS Sastd HAY APEAS AF_3
o cloning® plasmid DNAE #da A, #W, AF22yoz oy gD
cloneg & maxi-preperationdtdth. & 200ml®] LB broth(ampicillin &) &
AAGE E coli§ 37TAA 18X g ¥ F 3000rpmol A 2087 93
¥ ¥ pelletgd @3€ Pl buffer(100 gg/m! RNase A, 50mM Tris-HC],
10mM EDTA, pH8.0) 4mid]l B #A1# A& 10837 AR A, A7) P2
buffer(200mM NaOH, 1% SDS) 4ml& #A7}3sty ZAAYHA ERT 0L A
94 1082 $8A0 ¥ ¥3d P3 buffer(3M kAc, pH55) 4mlg 2o &
¥, 1083 A F4A2 e 4000pmol M 2087 AYsn A=

_.8_



A& 1739 A#A2 o#sAdt. ¥, Sephadex colume(QIAGEN, USA)L
QBT buffer(750mM NaCl, 50mM MOPS, 15% ethanol, pH7.0, 0.15% Triton
X-100) 4mi2 F3E o9& 7)o 3P DNA £9L columedl 718 F
QC buffer(IM NaCl, 50mM MOPS, 15% ethanol, pH7.0) 10ml2 F¥ A3 35}
i, QF buffer(1.25M NaCl, 50mM Tris-HCl, 15% ethanol, pH85) 5mlZ
DNAE #&34%d. F%9¥ plasmid DNA} 0.7 volume® isopropanol&
7t8te] -70TelA 308z JAA ¥ 12,000pmol M 2057+ A3 AT}. o
F 4% AASRT 70% ethanol2 13] AlHdd Azsn 200~300¢0 0.1
XTE bufferd] &si&F -20Tol B ALY}

9. gD+ AA Subclone 4 2 GI/AY B4

Elizabeth 5(1992)°] 2 23 EHV-1 AB4 strain®@ 9 g71M Q& H} i &} 7]
A8 FEHA subcloned 2A4& At EHV-1 LC19) BamHI D ¥3o] &
¥ pBR-BamDE& PCRE ©]439 gD gened ZZ3U. ZEQ gDE
Geneclean II kitZ %% DNAE EcoRIC 2 Aelsti pGEM7zf(Promega,
USA) vectorg& EcoRI/BamHI®.2 A& 38, CIAPHEd t& gD §4x29)
EcoRI/BamHI fragment 860bp$} 500bpE Z}Zt pGEM Vector$} ligation} &}
pTgD8003% pTgD500S 2A&JtH 2. 2). Cloning® gD §AAt9 74
€ ¥4<& ABI PRISM Dye Primer Cycle Sequencing Kit(Perkin Elmer,
USA)E AH&3td 2™, DNA template ¥ premix reagent® T {3t oy
DMSOE 10%& =7t H =% #H71sar Tag DNA polymeraseE ©) &3
PCR(Gene Amp PCR system 9600, Perkin Elmer)® t}2, 4% acrylamide
gelol A 3,000 volts2 25X A719% & AH377 Autosequencer, Perkin
Elmer). DNA9 71 ¥ #%& DNASIS(Hitachi, version 7.0) program2 A}&
3t ot



BamHI/EcoRI double degestion
ligation with pGEM-T

BamHI_EcoRl BamHI EcoRI
l l

N
on
pT-gDE00 BamHI

EcoRlI

Fig. 2. Construction of subclones pT-gD500, pT-gD800 from the pT-gD
cloning vector
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10. Baculovirus expression system2 ©o]£&3%
EHV-1 gD A A9 a3

10-1. gD/ A A9 expression vector cloning

gD #+3A ¢¥ vectorZE baculovirus expression systemZ o] pVL 1393
baculovirus transfer vector(Invitrogen)E AM&3tgtt. pGEM-gD clones
Bam HIS2 H93td gD fdz9 13kb 24L& F&sU3, Ban HICZ
Ao pVLI393 vector$t ligation A7 F  ¢9  transformation
mini-prep¥ Y& o] &3t cloned MW Y} (2Y. 3).

10-2. gD FAA7 3749 AZH Baculovirus? IA

gD #AAE baculovirus expression systemol A 2&AA7)7] & SO
(ATCC CRL 1711) AI¥%} linear baculovirus DNAZ A ¥ transfection
kit(Clontech, USA)E A&ttt 2@ & $3 cotransfectiond T3} 7o)
AA3t 3. Culture flask(25c)ol SP MEEF 2X10° cells/mle Y3 8A|ZH
WYF SP AE HAYHY o A AASRT FAAY Ho] SolglA
% & Grace’'s mediumo 2 33] AMHaAct AFEY 15ml tubeSE F 7| Zw|
3t A tubedl = 439 HHF 83 =849} 5u£9] plasmid DNA(100 ug/ut)
R 248 linear baculovirus DNAS E¢3l:, B tubedl= Z 84 92uL
lipofectin(l mg/ml, Gibco. BRL) 84 & &3 g}t 15837+ A2X A tube
g W3 ¥ B tubed) EFA 50uE A tubeol 7bato] 303 WAz
o o] whgol EuR oM Fuld SP MET EFAEL sEIT free
Grace's media Imlg 7}3t wjx7} 2% HAA ESo|F 1, 27CHA 342
Mg F 10% dHH FAAZ SolUE Grace's medium 1.5mle H7tatdd
27CAAM 543 wj4F F recombinant baculovirus(Bac-gD)oll <)@ A ¥
AEIA EHRY 43 AL FHe] I¥E 70T 2@y, IB= 29
A iFetd seed vlolZ 22 AL QoW seed vlolel 2o HrjEFe |
X10°5 9 SP HMEE 96 well microplate(Nunc, USA)e] 0.1mi¥ 2Za g
i, "ol AL 100 ©A AN HF F 33U wFsY 1 Qe BE

st
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PCR amplification
BamHI BamHI

BamHl
p cut (CIAP)

BamHI

Fig. 3. Strategy to construct the recombinant baculovirus transfer
vector containing the gD gene of LC1
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11. EHV-1 gD FAZA9 43 dW4d g9l

11-1. Indirect fluorescence test

Cell culture petridish(Costar, 60mm)el cover slide$} SPA ¥(2x10°
cells/ml)-& %3, recombinant virusE ImoiX Al HEso] 44 WY T A

39& AAs, PBSE 13 AAE oS 80% acetoneo 2 58z 1%y I
cover slideg 7ZWo] AZA]J|3, EHV-1 anti-horse¥@ ¥ 02 30837t 8134
A% 223 PBSE 33 A A1, FITC-conjugated goat anti-horse IgG
(Sigma)e} 30&3 wt&AI) ¥ oA PBSZ Al¥3 3 UM mounting buffer
g "olz ¥FuP oz wAs Y.

11-2. Immunocytochemical Stain (ICS)

Immunocytochemical staining< recombinant virus(Bac-gD)& 103 © 3
M SP MEZ MYE petridish(60mm)d] HEST 15% low melting
point agaroseE overlayAlH 2% F 80-100%9 =& SR UAM 27T A
3-5Uzt Mg At MY F gel& AMASL PBSZ 13) M3 80% cold
acetoned] S¥ nY F AAS) BzAHTD. 9] blocking solution(1-2%
foetal calf serum in 10ml PBS)& 7}8ta A 2olA 3027 wgagon,
anti-horse serumg& 30&3F %-g ¥ PBSZ 33 AAsAd. 23 QA
horse redish peroxidase-conjugate anti-horse IgG(Sigma)E 7}8t:, tA
PBSZ 33 A&, 7]AOml PBS, 6 mg 3',3'-diaminobenzidinetetra
hydrochloride dihydrate, 30% H202) 104 #7133t wral A7t}

11-3. SDS-PAGE

Laemmli 5(1973)9] & &85 gD ¥d 43 g FAsux SHYA
¥7} %€ petridish(60mm)ol recombinant virusE® HEs1 dzz:

_13_



AcNPVE HF3td 547 Mg ¥ MEE F£33dd. 89 AEE 6,000
mmAA 28I 44 F AXE PAGER YR A8 Y1, thA] cell pelletd
PBSZ 33 94 A A3d 3, cell pellet& 1% NP40 cell lysis buffer(1%
Nonidet P-40, 10mM Tris pH 7.4, 150mM NaCDE Iml 7}3td dgolA 30
B A# £ 433 PAGEZE o2 o]gdyr. 18xn gz ggos
T ACNPVH Y 43d& o&8dd. o5 4L SDS reducing sample
buffer(0.5M Tris-Hcl, 10% SDS pH 6.8, 2-mercaptoethanol 0.4ml, 0.05%
bromophenol blue, H2O 4ml: Total volume 10mi) 300u£S A7l5d A LA
1023 ¥Asta, 583 #9 F, 12000mpmol A 1083 94 2edd 9L 4
F9& Mgl ol83sdd. SDS-PAGE gelg€ w=itd Al4HE 30%
acrylamide= 27.6% acrylamide®} 2.4% N’N’-bis-methylene-acrylamide& %
F 100mlol > o3z F 4T ddod 23 AE8YR, gel running
buffer(0.3% Tris, 1.44% glycine, 0.1%SDS, pH 83)& o|&39 A%
kit(bio-rad)At-8-3 %l t}. SDS-PAGE gel® %E7] 93 10% separating
gel(H20 82ml. 1.5M Tris 11.4ml pH 80 30% acrylamide/bis 10ml, 10%
SDS 300¢¢, 10% Ammonium persulfate 150x¢, TEMED 1540)% qA 23
¥ 5% stacking gel(HzO 6.1ml. 0.5M Tris 2.5ml pH 6.8, 30% acrylamide/bis
1.3ml, 10% SDS 1004, 10% APS 50u¢, TEMED 1040)& 7}53 comb& A
A § 234 AU gel running buffer§ A&t 70Vl M 5-6A1 7
7199 &3t bromophenol blue7l gel®] 3¢ Zo =98 o A/YFTL Y
FAd. A FE £437] Y98 prestained protein molecular weight marker
(Gibco-BRL, USA)& A&3dx, A7|9d%c] 42d gel wujo] JA o
(50% methanol, 50% H20, 0.2% Coomassie brillant blue, 7% acetic acid )l
3A 9 ¥ @M H(15% methanol, 10% acetic acid, 75% H.0) 0 & € A A]
A dF3A

11-4. Western blot

Western blot& Towbin 5(1979)2] electroblotting =& L8314
Hoefer blot system(Hoefer, USA)& A3 %3, enzyme immunoassay:
vectastain ABC Kit(Vector, USA)E o] &35 Blottinge F7 £ filter
paper 2%& transfer buffer(0.3% Tris, 1.44% glycine, 20% methanol, pH
83 AAM  AMA ddo] ¥, Nitrocellulose(NC) membrane® transfer
bufferd]l HA 2 9o 2§ F, A719Fo] ¢824 gel® NC membrane
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o ¥31, filter paper 2%3-& transfer bufferdl A 2 9o Lt} 139
A 3 Aol 7] E &AE AAGRTY I g ST F2oz o 40mA
XA over-night transferA]Zlth. NC membrane® 7ulo} blocking
solution(10% skim milk, 5% lactoalbumine hydrolysate in PBS)o] 97} 37T
Ax 2412t W&k, 283 washing buffer(0.05% Tween 20, 0.01%
BSA in PBS)Z 5%¥3t 33] washingdli, 1 ©& anti-EHV horse serum®.
21N BH3A7 R, 9 YT HPo g washingd g 23k FAQ
anti-horse IgG HRP conjugate(Sigma)2 1At wkg A7) 3, thA] o} e
gog MA@ wx%og 7jA(9ml PBS, 6mg 3'3'-diaminobenzidine
tetrahydrochloride dihydrate, 30% H20:) 10L& #H7}std w2 A A}
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m. 2 3

1. genomic DNA 9] Restriction enzyme mapping

FTHED EHV-19] LCI1F 9 LC2F 9 fAAY AFEALENS Y& o5
4920 MDBKAIZZ ¥ E DNAE Fadn, o8 759 Adasrz g
& o] agarose gel’dolA H7|GE3te AT 3 F /9 EPFE Agd
EE ARRLAN F e e EAE YeElYo2M olE nlojgiase
2E Fdol FHHANRMIHY. 4). °olE F gD FAAE cloningdt’] Y3l
genomic DNAE BamHICSZ A1 olg A/NAEFsA 484 2AS
pPBRHN vectordl cloningd 2z} A® R A Z(Smal, Hindll, EcoRI, Ndel,
Pstl, Dral, BspHI, Sacl, Kpnl, BamHI, BspMI, BstX]) £43% v 13 5
¢} o] SmalAME 08, 40 57kbel 3719 A2 AIHUR, EcoRIL 6.2,
7.3kbe F A2 YHAUY. a8 Hindll= 1.1, 12, 4.1, 6.3kbs Yl 719
A2 YAUTG. EF NdeloZ A 2% 06, 30, 4.1, 5.1kbe} ¥ M9
22 JUHAAYG. a8 BspMIe2 AHYdQL ASAdE on genomic
sequence’t &2 2 AB4F ¢ v ¥ @ 6719 enzyme site/l O AAWOW
3 A7) 04, 07, 12, 25 46kbAE HE EAESo #|ALAJY. zdx
BspHI® 2 A3 S 49 EEFAAME enzyme site’t oY LCIAA =
el enzyme siteZ7t AAG A& & F AUGY. £ BstXIoZ N A
T BEFAAE enzyme siteZt & Al EAGIA oY EHAFHAE enzyme
site7} AtEbd & B ¢ AAHZH. 5).
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Fig. 4. Cleavage pattern of LC1 and LC2 DNA with various restriction
endonucleases

lane M : 1kb DNA ladder

LC1 LC2
lane 1 : Kpnl, lane 2 : Kpnl,
lane 3 : Pstl, lane 4 : Pstl,
lane 5 : Smal, lane 6 : Smal,
lane 7 : Dral, lane 8 : Dral.
lane 9 : Hpal, lane 10 : Hpal
lane 11 : Sacl, lane 12 : Sacl
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Fig. 5. Cleavage pattern of BamHI D fragment of LC1 strain DNA with
various restriction endonucleases

lane M : 1kb ladder, lane 1 : Smal, lane 2 : HindM, lane 3 : EcoRI,
lane 4 : Ndel, lane 5 : Pstl, lane 6 : Dral, lane 7 : BspHI, lane 8
* Sacl, lane 9 : Kpnl, lane 10 : BamHI, lane 11 : BspMI, lane

12 : BstXI
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EHV-1 - by U
N
genome ab
'“y Pk 86 g gl g |Bamm
I
BamHI-D
. 1.0 20 30 40 50 60 70 80 9,0 100
size(h) —r—r———i 1 I 1 1
08 41
S.al I 1 1 1 1 1. i 1 1 1 =
39 50 63
HindMl pb— b
5.1
EcoRI :; 1 1 i A A 1 4 L A 1 4
0.6 5,86,4
.del F { A A . i I 1a 1 i 1 -
11 2 87 103
psﬂ = | L I I N 1 i 1 [ 4 111
24 S.4 1218 97
Dm’ b A N i N o1 1 1 L:
10,4
Bsp"l ! ) L A L 1 i 1 1 1 1 !
sacl H 1 1 i 1 i 1 1 1 1 ‘{
0.
0.46 44
Kpnl [LLI A 1 L 1 l | 1 1 I i :

Fig. 6. Restriction enzyme cleavage sites in the cluster of

glycoprotein genes in the unique short(Us) part of LC1
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2. PCRE &8 gD ##dA9 FZ3} cloning

EHV-1 gD #3429 FF& gD #FAAe Eo]AHQ primerg o] &34
gD #AAU3Kb)E FZ3#H9 2w LC1# pBR-BamDA A= Eo] band7t Y
eyt i, nested PCRS 3 Z 3 lane 394 9 o] 500bpe) E0] band?} e
$oH(2d. 7). o) PCRE® %& ZFZd gD #4325 pGEM-T vectors}
pVL1393& o] &3t cloningdti, AZzFPH HAY o8& pT-gDY
pVi-gD2}t ddor, 223 cloning®d FAAE A3 7198 BamHISZ
A28t 1% agarose geldl A A7]gFste] BAd Ay 4zt vector 5
9] A% 1.3kbe gD AR} A71GFAAA Jergoh (Y. 8).

N Lot

. 1.3(kb)

| 0.5(kb)

(kb)

Fig. 7. Amplification of gD gene by polymerase chain reaction
lane M : 1kb DNA ladder, lane 1 : LC1 genomic DNA, lane 2 :
pBR-BamD, lane 3 : nested PCR
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N Wh

(kb)

Fig. 8. Cloning of gD gene
lane M : 1kb DNA ladder, lane 1 : pT-gD (gD gene cloning vector),

lane 2 : pVL-gD (gD gene transfer vector)
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3. Subcloning of the gD gene for sequencing

AR d7IME ¥HE 8t pT-gDE BamHI# EcoRIS.Z double
digestionstd  Z}zte]  F-A(05kb, 0.8kb)& dAi, olE pGEM-T7zF
sequencing vectorell cloning® < 2t2} pT-gD5S00, pT-~gD800} e & A tH(
d. 9). °I& competent cellel ¥ A A AA Qiagen mini kit(Qiagen)= DNA
g 74N FE3A PUIME S EHa=d A S

. 1.3(kb)

Fig. 9. Subclones for sequencing
lane M : 1kb DNA ladder, lane 1 : pT-gD500 / BamHI & EcoRI,

lane 2 : pT-gD800 / BamH I & EcoRI
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4.gD #AAY A7AL B4

Glycoprotein D #Hzt9) H7IMA& EXNF Ay ¥xF2 TAY Abd
straind ¥ w3to)E o FFAo] 99.8% U]l FW HAR(ZY. 10), F AR g
ZINEEHE AAY P 392UA T 4717 C 9712 g AL & 5 g
U™, 11). =G opmxit BMA3 12784 alanineo] valineo 2 3t
A& & T ANoH BPE oA BT 25 ENG 1A AL o

T AAH(2H. 12).

13

L3

45
144

61
192

2 3

KOREAN I SOLATE EQUINE HERPESVIRUS 1

GLYCOPROTEIN D DNA TRANSLATION

start —
1 Met Pro Ala Val Leu Leu Val Leu Tyr Val Asn Pro
1 ATG CCT GCT GTG CTG CTT GTA CTG TAT GTT AAC CCG
288
Pro Pro Ser Val Cys IleLeuThrGlnLysLeuSerLeuGlyLeuTyr
CCC CCG AGC GTC TGT ATA TTA ACT CAA AAA TTA TCC CTT GGC CTT TAC
3%
Asn Gln Trp Trp Arg Val Cys Arg Ser Val Pro Pro Pro Trp Tyr Val
AAC CAG TGG TGG OGT GTA TGC AGA AGC GTG CCA OCG COC TGG TAC GTG

Phe Phe Asn Lys Arg Ser Met Ser Thr Phe Lys Leu Met Met Asp Gly
'I'IT'I'ICMTAMG}AAGCATGTC'I'A&'I'I’CAAGC’ITATGATGGATGGA

Arg Leu Val Phe Ala Met Ala Ile Ala Ile Leu Ser Val Val Leu Ser
CGT TTG GTT TTT GOC ATG GCA ATC GOG ATC TTG AGC GTT GTG CTC TCT
283 88

Cys Gly Thr Cys Glu Lys Ala Lys Arg Ala Val Arg Gly Arg Gln Asp
TGT GGA ACA TGC GAG AAA GCC AAG CGT GOG GTT OGA GGA OGC CAG GAT

thasolal A4
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93

109

125

141

432

157

173

528

189
576

205
624

221
672

237
720

253
768

269
816

285

301

912

317

Arg
AGG

Arg
AGA

Lys
AAA

Ile
ATA

Ala

GCC

ATG

Asn
AAC

Trp
TGG

Gly
GGA

Arg
CGT

Thr
ACT

Asn
AAT

Phe

ATG

Val
GTG

Pro
CCA

Tyr
TAC

Asn
AAT

Ala

Ala

Pro

CCA

Pro

Gln
CAA

Val

Ile

ATT

Pro

ACA

Thr
ACA

Gln
CAG

Lys
AAG

Asn
AAC

Ala

Thr

ACG

Lys
AAG

Ala

Val

GTA

Ile
ATA

Pro

Asp

GAT

Arg
CGT

Trp
TGG

Glu
GAG

Ala
GCG

Asp
GAC

Ile
ATC

Gln
CAA
(234
Cys
TGT

Leu
CTA

Ser

Leu

Glu

GAA

Ser

AGT

Arg
CGG

Arg
CGG

Leu
TTG

Phe
TTT

Thr
ACT

Ala

Lys
AAA

Ala
GCA

Ser
TCA

Leu
TTA

Ala
GCA

Ile
ATC

Glu
GAA
3%
Cys
TGT

Phe
TTT

Lys
AAG

Phe Tyr Glu
TTT TAT GAA

Pro
CCA

Ala

Arg

Lys

AAG

Thr
ACT

Thr
ACG

Ile
ATT

Ala

Asp

GAC

Arg

Lys

AAA

Leu
CTT

Phe
TTC

Ala

Pro
CCA

CTA

Ile
ATT

Thr
ACA

Tyr
TAT

Pro
CcCT

Ala
GCA

Thr
ACT

Pro
CCT

Gly
GGA
s

Cys
TGT

Thr
ACT

Gly
GGT

Trp
TGG

Gin

Pro

Ala

GCA

Val

Asn

AAC

Ser
TCC

Ile
ATA

Met
ATG

Met
ATG

Ala
GCA

Arg
AGG

Pro

Pro

CCA

Glu
GAA

Phe
TTC

Ala

Arg Tyr Asn
CGC TAT AAC

Ser Pro Phe
TCA CCG TTT

Thr Ala Thr
ACT GCT ACG

Ile Asp Ser
ATA GAC TCA

Ala Arg Leu
GCC AGA CTC

His Asp Val
CAC GAT GTT
88

Cys Asp Glu
TGT GAT GAG

Ala Ala Glu
GCT GCT GAA

His Ser Ala
CAT TCT GCC

Arg Ile Tyr
CGA ATT TAC

Ile Ala Phe
ATT GCC TTT

Glu Gln Tyr
GAG CAG TAC

Phe Asn Phe
TTC AAC TTC

Val Tyr Asp
GTC TAC GAT

Phe Ala Arg

Tyr Thr Ile
TAT ACA ATT

Ile
ATT

Arg
CGC

Ile
ATC

Thr

ACC

AGT

Arg

AGA

ACT

Thr
ACG

Glu

GAG

TCG

Pro
CCA

Gly
GGT

Pro

Asn
AAC

Pro
CCA

Leu
CTG

Trp
TGG

Tyr
TAT

Ser
TCA

Asp
GAC

Gly
GGA

Asp
GAC

Gln
CAA

Arg

Gln

CAA

Gly
GGA

Val

Asp
GAC
122
Cys
TGT

Lys
AAG

Met
ATG

Asp
GAC

Asp
GAT

Asn
AAC

Gly
GGA

Gly
GGA

Asn
AAC

Pro

GCC CAG GCA TTC GCA AGA CCC GTG CCT

thEsfolx] A%

- 24 -

Leu
TTA

Gln
CAA

Glu
GAA

Glu
GAG

Lys
AAA

Lys
AAA

Ile
ATA

Glu
GAA

Tyr
TAT

Ser
TCT

Glu
GAA

Glu

GAG

CTA

Pro
(001}

Thr
ACA

Val
GTA

Met
ATG

Leu

Ile

ATT

b2 2

Cys

TGC

CTA

Leu

Arg

Val

GTA

Gly

Val

GTT

His
CAT

Pro
CCA

Asp
GAT

108
335

124

140

431

156
479

172
527

188

575

623

220

671

719

252

767

815

g ¥

911

316
959

1007



333 Asn His Pro Gly Phe Asp Ser Val Glu Ser Glu Ile Thr Gln Asn Lys 348
1008 AAC CAC CCT GGA TTT GAT TCT GTT GAG TCG GAG ATT ACA CAA AAT AAA 1055

349 Thr Asp Pro Lys Pro Gly Gln Ala Asp Pro Lys Pro Asn Gln Pro Phe 364
1056 ACA GAC OOG AAA CCA GGC CAG GCG GAC CCC AAA OCC AAT CAG CCT TTT 1103

365 Lys Trp Pro Ser Ile Lys His Leu Ala Pro Arg Leu Asp Glu Val Asp 380
1104 AAG TGG CCC AGC ATC AAA CAC TTG GCC CCA AGA CTC GAT GAG GTG GAT 1151

381 Glu Val Ile Glu Pro Val Thr Lys Pro Pro Lys Thr Ser Lys Ser Asn 39
1152 GAG GTC ATA GAG CCC GTA ACA AAG OCC CCA AAA ACG TCT AAG AGC AAC 1199

397 Ser Thr Phe Val Gly Ile Ser Val Gly Leu Gly Ile Ala Gly Leu Val 412
1200 TCT ACG TTT GTG GGC ATC AGC GTC GGT TTG GGT ATC GOC GGC CTA GTA 1247
ses
413 Leu Val Gly Val Ile Leu Tyr Val Cys Leu Arg Arg Lys Lys Glu Leu 428
1248 TTG GTG GGC GTC ATT CTA TAC GTC TGC TTG OGT CGG AAG AAG GAA CTG 1295

429 Lys Lys Ser Ala Gln Asn Gly Leu Thr Arg Leu Arg Ser Thr Phe Lys 444
1296 AAA AAG TCT GCA CAG AAC GGC TTG ACT CGC CTA OGC TCG ACC TTT AAG 1343

stop
445 Asp Val Lys Tyr Thr Gln Leu Pro ssx
1344 GAT GTT AAA TAT ACC CAG CTT OCG TAA

Fig. 10. Nucleotide and deduced amino acid sequence of the gD gene
of LC1 strain. The numbering of the gene sequence starts from A of
the initiation codon of the gD gene as 1. cystein residues are marked

with asterisk.
370 380 390 400 410 420
AB4 GD CACCGTTTATTAACGACCAAGTAAAAAATGTTGACTTGCGGATTGTTACTGCTACGOGC
LC1 GD CACCGTTTATTAACGACCAAGTAAAAAATGTCGACTTGOGGATTGTTACTGCTACGOGC

FIG. 11. gD sequence homology search those of reference
(AB4 )

strain



AB4 gD

LClgD

120 127

Ser Pro Phe Ile Asn Asp Gln Val Lys Asn Val Asp Leu Arg Ile Val
t £ & = s s 32 $ * x 2 £ 3 s 3

Ser Pro Phe Ile Asn Asp Gln Ala Lys Asn Val Asp Leu Arg Ile Val

Fig. 12. gD amino acid homology search those of reference strain

(AB4)

5. gD + A A9 Expression vector &4

gD #+A29) expression vectord #HA4L 1Y 3¢ = 5sgn}.

6. gD +HAE X843 A %% Baculovirus9
PCRE 5% g9

A= vol2]2(Bac-gD)l AZ¥E EHV gD FAANF Zwar] 94

PCRE %3 &3FaAct. 29 139 Yebd uis} go] pBR-BamDSt A= g
vpol 2] 2 (Bac-gD)I M= 1.3kbe) £Ho] PCRE a8l ZEZ5Aon], AcNPV

A= Z& BAo SR gpH(ay. 13)



Fig. 13. Detection of gD gene by PCR in recombinant baculovirus
lane M : lkb DNA ladder, lane 1 : AcNPV genomic DNA, lane 2 :
PBR-BamD, lane 3 : Recombinant baculovirus genomic DNA



7. AZXFH vlolY 2 (Bac-gD)oA 23" A=F
gD 98" A XA}

Baculovirusol M 4 € gD ©% A9 #U49 HZe HIJHAY 7
% 2AAYHG YN (Fig. 14 Fs AZsAd. gesw Az g
baculovirus seeds& Sf9 celldl H%3to) CPEZ/I @A% AL TAR} £ 80%
cold aceton® 2 31A3sta, o]F A TY g anti-EHV horse serumO. 2 X
glatal, 22k ¥ AMZE= anti-horse FITC conjugate £ anti-horse HRP
conjugate (Sigma)E& A7) R EZL WHO 2 wild type ACNPVY 7+
€ voleAg B AA dnjPsoN v BASFAYG. A= baculovirusol
A EdE Az gD @A [FAS} ICSol 98l EHVY epitopeo) A28
A 4o glgol TFHUAS. ol AH/E EHV gD #A2A7} baculovirusol
s JE¥Heoz LAHAYo WEY AZY vWAdL 44 T A EEA
SdEHE Aol wHATHY. 14).

Fig. 14. Immunocytochemical staining (A) and Indirect fluorescent
assay(B) of Sf9 cells infected with recombinant baculovirus using

anti-EHV horse serum



8. Immunodotting & ©°] &3 Recombinant gD
protein®] %9l

Recombinant virusel Zd € SO cells 8%std TBSZ 33 AH¥s 3
o] & sonicated3t] dot-blot apparatusE ©] €& dot blotting- & 4 A] 3} ¢t}
A7IME AZY baculovirusd] ZFPE MEAME w1 YEWoL wild
type ACNPVS 33 Ao MNE whg2 Holx k(1Y 15).

Fig. 15. Immunodot assay for detection of recombinant gD in Sf9
cells infected with Bac-gD.

lane 1 : gD expressed by Bac-gD infected cell, lane 2 : AcNPV
infected cell lysate, lane 3 : cell lysate, lane 4 : culture supernatant
(Bac-gD infected), lane 5 : Sf9 cell lysate (Bac-gD infected), lane 6 :

Sf9 cell lysate (AcNPYV infected)



9. Western blotting & o] &3 A =X gD
g ol 39l

ddd 9A) RAFLS AZXF baculovirusol ZPH SO celldl A 23
39 10% SDS-polyacrylamide gelsslX #A7195so o] JMan
western blot analysis& %3 immunoactivityS #A& At} o)l g ¥ cell
<& sonicationdt ©]& SDS$9} 2-mercaptoethanol& ©] €34 denatureA] 71tk
% 10% acrylamide gellX A7|9F3t] A% A 43 kDa, 1)1 58
kDa Bx9] size7t FAHAT. o] AAE AZY baculovirusoll Al A &3] A
A5E A& Y= R, western blottingl X HA VAL 712 band=
43 kDa® 52 kDao 2 uJElron wild type AcNPV X = &z gt
(14. 16).



% A ' B

200

Fig. 16. SDS-PAGE (A) and Western blot analysis (B) of
recombinant gD protein expressed in Sf9 cell by recombinant
baculovirus (Bac-gD)

lane 1,6 : Normal cell lysate, lane 2,5 : Bac-gD infected cell lysate,
lane 3,4 : AcNPV infected cell lysate, lane M : Prestained protein
molecular high marker (Marker size 200. 97. 68. 43. 29kDa)
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AE7hA EHV-19] 8 3adWAZ = gD, gE, gB, gl, gHS¢) 2aA
oy ol5F 53] gD GWAL g AEo] dd wolgre A o
3t FHYAE AU T FLY 9L d= Aoz Jduxy g
(Johnson &, 1988; Ligas &, 1988). 2822 & AYPME 24 gzl
LC1F& &A3ta] olo di3t genomic mapping® HASAR, tjio] 238
A %ol e gD FHAE cloningdtn AN IL BAMsgon npx u}
LR AxY AL Yusto oo Y EFL FHHAYG. £8 pG-gDS
baculoexpressin vector(pVL1393)9l cloning® < homologous recombination&
Tl Az vlolgf 28 5o TR MEA expressionst A},

=W £2¥ EHV-19) LC1#% LC2& o8 7Hx ABEAES ol &3 Aa
¥ AH o] F vpolgdrt FYW ulolz2o] =Wt} genomic DNA
mapping& # A%} IU EdFE FFEFZ FAY AB43(Elizabeth g,
1992)9k Wi $- fAR Fele $AE YeWAO Y BspHI, BspMI, 18l
BstXI°l A enzyme site®) W37l AL 4 F AUY. o= TyRazs
BETT4 vust 2 9 A Wolst dolPYg Ao Q= Roz we
=3

FUWESFES BamHIOZ 123t o] & pBRHN vectord] cloning3dtd] o)
€ 98 oY AFALZ ALY AF BspMISE APy A 6749
enzyme sites7} © A% o0 BspHIOZ A HALE: g&= H] 37 &)
= o EEFAE enzyme sitet QoY TURYFNE 179 enzyme
site7t BAG A& & F AU T BstXI0Z ANal§ F$E BEFo|A
= 109 enzyme site7t AAAT W BeFME enzyme site 7} Ababa
AE ¢ F A

EHV genomic DNAE BamHI®Z Agstd 4dx BHL =239
pPBRHN vectorl cloningdte] o] & PCR® template DNAZ o] &3] u]Eo)
Ho2 g #4447 F29 N54S 2L AT 5 AL, gD 5o
A<l primerg °] &3 olg FEaRY. FEY SHAE 13kbAEY size
7b FEHY O, olF ol &3] fHAY Pr/IMIL BEMan mErFTo
4E4E v . '

B7IMNLDE £ A 98%9 F7INDY 45 LS el £ ofn)
e EMFE3 12784 alanine©] valinee2 W# QL o & ANeH, o] A
€ 3928A T 9717t C 2 point mutationg Y038 7|0 Ro|x, o2 o
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Moj7t uholg 2o GaAo] g FUAQe Wols Yot u Y7ty @
T, olAL ICSU IFANY o2 U4 AYL S8 299U 7] gTolu}
A7 AN EH straint® =& homology: Feenstra 5(1990)9] x 51
d 3E¥A gD 99 EHVY %4 2 AES}Y 7)5L Sss y 1
7 G543 BARAN 9r1Mde & BEW A Addg. a5
cloning® #da}o] MEo HEA ¥+ transmembrane domain-e Al A
A dfome UYHY GWALS MEERUNN 42A0Z Hugge R
22 B4 dot blot analysisol A M X9 AZ&B3} infected cell lysate® %
Aol 493 A} cell lysatedl e e BH4E Yetyoy 7y 4% Bl A
= ¥4l w9 A uelgc wHY 9wAL A/YESHS western
blotting$ ¥ A3} Flowers 5(1991)¢] triple-pattern®] band’} ®.olt: W
A Ao vla o] APolME 27k4 9 & band(43 kDa, 58 kDa)7} B
223 gD SHAE FAHSFE ofnlxete) 24 FAFE 52 kDaREAY o]
€9 ExF9 o)t Matsuura $(1987)0] B ms} o) T A F A9
23 glycosylationdl 7]Q% Roz @}

Baculovirusell 4 HSV-13# HSV-2 gD # A=A & expressiondt B3zl 9o
"(Ghiasi %, 1991; Krishna 5, 1989), 83 BHV-1 gV (vanDrunen
littel-van den Hurk, 1991), PRV gp50(Thomsen %, 1990), 18]l1 EHV-1
gD + A3 (Love §, 1993) & baculovirusoll A 2@ 117} A, o 7]
A EEE Azd 9WALE X3 AYFRA WAL AUy Age =
At ol Bol5 YL 2= AL BEWHGhiasi S, 1991; Krishna F,
1989). °|& vlg o2 $dE EHV-1 AZH gD 9 A L 23520 "o
A EHV-19] gD subunit &8 B4 4 gloajat Aztgy).

€ 43435 7122 EHV-1 gD9 subunit vaccine’/l'?3 EHV-17+ =
AeEy e Mg AT 7x2A224 2 Q704 2dg Az gD @ Ao
°]&d & sleode Azd),



v.4d &

19959 AlFolA -2 vat HAx=2 B¢ EHV-1, LCIF9 2z} &84
473-& w7l 98 EHV-19 9% #4219 Aoasr 2L AAsAey, =
HWedlF 8 44U subunit HAMNEE % 7|2ABE HSsna 92
2 Ax2R71E& g ol83d EHVY 2 $ol394 gD §Ax= cloning & 4
3, baculovirus systemo 9% AxF FHY WAL ANLaPW v ey
e ARE AU

L. FHEE] EHV-19 LC1FE ®EE3F9) AB4F= 9E2A BamHI D
fragment} A BspMIo 2 AHZAY A9 6719 enzyme sites?t © AARO
W, BspHISZ A A= ZURaFoA 1709] enzyme site’} o
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