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Herpes simplex virus(HSV):= Herpes simplex 13 w}o]z]
22 (HSV-1)9} Herpes simplex 23 ujo]2] A(HSV-2)Z 1}¥
W, ol % uleleiase wdetdos Fdshu e
50%2] DNA fAH& A3 9l7] s}A e, sk, A3}
Y, f21H, bl Al AolHE Az glrh22).
HSV-12 A2} AR 9 7hdo] edabe] 9lz, HSV-2&
A7) Zhdsh skl el e gkl 9lowl(s), XA,
FoFAd WS o o71c}(19,29,30). 27| 7 Fo] HSV-
2& FFAAAL o 7)o gk A7y g
A wlolel2rt AR FO 24 AECkS)

27] ) e 85%sh AR AN 7Rl 95%
ol4bo] HSV-2¢l 2@ Ao thehta, A7) el
£ {9l wle]g]art HSV-22bE Rt glow(7), 24 5uf
v olape] |5 Flo] HSV-29 7hgsle] 9lo] Aloht
ARAA vlole A% ST A9 b ch2.21). ma
v A7) 16%7} HSV-2e] BATH P hehhel,

F 2Abell whEwl HSV-2& Qlawied A gulole] 2 (HIV)
o] Aapell fefshs FEAARA AAlgol & F2 ulo]?]
2

A A Fo] sz wousta glek(le).

HSV= A& ] o]%7bet DNAS A1\ cores} AJav]ol 2
o] Feixl Ao} wduly Adle]mR o] ezl
nlole{zo|ti(10,23,31). HeblAS DNAS 83 744
=b SFAES At whAe o) YRTEZE8) E 11
7o) webd-gB, gC, gD, gE, gG, gH, gl, gl, gK, gl
23 gM-Fo] 9%he] x| "o)ute) $A]5tw glrh(1, 17).
olE BMAE 3 gB, gC 122, gD HSVel 7heddl
A ZAA T = FQ ulole]ad] gdoz, 7k S54)
2 AN wedubs, wAA w) Agube 227 A%
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WA HPRSES Yo7 wEe] ISV WAL
4% B9 A7

F2 o5 HehAdEe] EE7} F o
gD HSV-13} HSV-2 A}o]ell4] 86%
FANS el UREAG,20 2tk
Heje] AGTo 21853 glch HSV-2 gBst gDe| £3
WAlg o] 43k HSV-2¢] wle](3), HSV-2 recombinant gD 4
¢ WjAlS o] 43k genital herpes®] WM f-5(4,9,33)
Skl ] i A7 AZE AL Bl 2 ol
g MAlA 13y} Ao gon, ANzF gDo) in-
terleukin-2 §-3F whilAl-g 143k el WA(24) 5 ek
3 gele] HSV-2¢) o MALoh s T gl
o1 A HSV-2¢l| gt WAl Aol & o] glo] gho
. olzl WA Slo] WA Aasolol @ Al WAl
o B} H PR L) Aol Heb B QdFE
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SN ZEHLT} Herpes simplex 28 H}O|2{AQ| =4

S A E wokel] AR2-E 7] Ew)2] Minimum Essential
Medium(MEM : Gibco, Inc., Grand Island, N.Y., U.S.A)ell
0.2% sodium bicarbonate S~ A 7}s}o] Al-&alelom, AE §
212 9% b wiR]= 7]E wlR]el] 5%2] fetal bovine
serum(Gibceo, Inc., Grand Island, N.Y., U.S.A)3} 50 pg/mle]
gentamycin reagent solution(Gibco, Inc., Grand Island, N.Y.,
USA)E Este] A4tz vlolzls 2412 918 9bA
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WA= 7]l A]oll 2%9] fetal bovine scrum¥} S0 pg/mle]
gentamycin reagent solution-2- &3Fs}o] Al&sledr].

HSV-29] ZA18 9ialA) 75 cm® 24 wiof 47 h3o
2 A%+ A|ZE phosphate buffered saline(PBS :pH 7.4)°.3
A Z3gk b ok 3 mle] PBSe| 0.1-0.01 Multiplicity of
Infection(M.O.1)7} = A vlo]g] A Z 7+ le] 37°C, 5% CO,
271004 & A7E Fek FHAR F 2% MEME H7tet
o] 359 gk 37°C, 5% CO; &-27|d4 Ax sta)ds
(cytopathic effectyo] vhepd wj7bx] wioFstoict. 4 zujx) sl
AFg #]ldh & - 70°C deep freezer(Ultra-low Temperature
Freezer, Operon, Seoul, Korea)oll4] g+ A7} A1z &l c}e-
Ab-g-of| 4] $+H3] el Fof| S0 ml cornical tubedl] 423 F}o]
1,700 gofl oF 158 A A fgsieic) dAalie] & pel-
leto 2 dot ol MES AAG el Aty wotx
UHE HSV-28 4°Cef ARt w7bx] WA e stsbodc),

Plaque assay0f| 2/t HjO|2{AQ] I} AHA

A A2l S $i3h upelef 9] ok AAs] 9al plague
assayS =3l wlolg] o] ov}E AAsidct 75em’ 24
feF §7]ell HE0 R ARt HEE 3]4ako] 60 mm I =2
tlgl drde] ok 1x10°) HAE7} SolZ £ EE 5%
MEMo.% 8148 the 2} sfee] c4lel ¥3al 37°C,
5% COp 527104 wleksleln). o] & A Zv) nlEow
Zebd PBS(pH 7.4)2 ool 3|43k 2+ ujole] 4 100 ul¥-<
g AlZE Fob A7l = 1-1.5% low melting point aga-
rose(Sigma Chemical Co., 9‘[ Louis, M.O., US. Ay} i
2% MEM 5mlg ¥53le] shxl3] #£3 o} sjEe] t]4
S el R g2 239 4 37C, 5% €O gL7]ellA]
plaquee] 3Ad wf7pA wleFslgict. Plaguee] #helo] =wi
0.01% neutral red(Gibco, Inc., Grand Island, N.Y., US.A.)7}
43 2% MEMS 253l0] 247 oA 447 A o M3t
F plaquee] H5-F Alo) ulole) el oj7be A staiey.

HSV-29| =&

Polyallomer ultra-tubeel] sucrose cushion --¢4(5 mM Na-
Cl, 10 mM EDTA, 25% sucrose) 3 ml-& #53F o} 4°C
o BE|o] ?\lt 33 mle] HSV-25 ZAAgdA $33kc},
vlolel a7} BFE ultra- tubeﬂ SW28 rotore]l 31 4°C,
1()0,000><g°1]H 277k X B ﬂ/“-‘j‘y;al,ﬂ(l(omron In-
struments, Ttaly)ol] 41 l"'%‘ialﬂ i x| AFZ=ol 3} sucrose
cushion g-o88 Al ~217 Hal vlg ulola}~9] 2w} |
migt 1010747} %22 PBS(pH 7.4)2 8] 415} c}

CIEESH A2 2I5 oA BYA 2|

Wel el 918 FEE 679 U7 Balbfe o} of
S3ledch. x-eul gk HSV-2(1x10* virus/ml) 0.25 mlz}
Complete Freund's Adjuvant(GIBCO, Inc., Grand Island, N.
Y, USA)Ys 53F 4lo) Brlo g 1 FAlsla 35 $of
12} wje} 7+-& 422 wlolel el E2k2| Incomplete Freund's
Adjuvant(GIBCO, Inc., Grand Island, N.Y., US.A)E 4]
vhA] Brlo g 2z} Falsle] wed Aelsieit). vhxe v
2] F 10-145) vh-20) me|oa] AHFale] AL o
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¥ 24FAH G PAY (ELISAYS o]-4-8}0] ®eduks A

= Falsloich. WA H vhg-a Felld sl FS W
g5 el vheag AddEie] Ax vﬁ‘a}ﬂ 39
Aell 100 ple] HSV-2(1x10% virus/mlyg ob$-~ mejo] )
= Al FAbab).

Thymocyte-conditioned media®] M=

2-35=% Balb/c v}-$-~2] FA1S FoHog A3k 10
mle] HAT 4 (10% DMEM w7, HAT supplement: GIB-
CO, Inc., Grand Island, N.Y., US.A Y7} ¢l =g o]4iy)
wire mesh screen $lol| FAE =3 FAl7)e 2oz 3
7L0}H vl R 2 .g-k]x—]] 7], L ety =2 sledch HAT
wiA]oll 2 Helsl FAHAEE 50ml cornical tubeol] A
400x gol] 10%-7F ﬂ”-“%E](Bmshlesq D.C. Motor Centrifuge
V§-6000, Vision scientific Co., Seoul, Korea)d} i 7] ulj %]
2 28] A" 3 HAT wix]Wel]l 2x10° cells/mlo] Sol7bm
E "EAA 37°C, 5% CO; 3h-27]oll4] 484)7F wiokgr 3
0.22pm®] vlAFodapr| 2 of gate] AL23F wzbx] - 20
Coll ®3speict.

53 MELL HIE NE
9% Al E(myeloma cel)Z A E 3 157U ARE 75
cm” ZAujoks s [(GIBCO, Inc., Grand Island, N.Y., US.A.)

off cizk wiefsl] Fdchrt AE $3F 1 Aol b uz)
2 wstdon, AE $34] 400xgeld 1087+ 7)1 % )
A2 23] A& ste] ARg-sleict. u) Akl F (splenocytes)y= AL
A m AL &34 g dol] vlgas FFHoR
3ol 10 mle) 713 wix]7} gl sHEZ W wire mesh
screen 9ol ¥]ARS =7 Bl 2 A AE B Falr|
BoE FA gopr] 7l wiAZ A AEE F8]8Hy
t}. 50 ml cornical tubeel] @ERE A FZ &7 400x goll 4]
10:27F Al elslar oA 7] 8 wjx] 2 23] A Fslo] A4
shateh

NZ 28

Fulgl Bl Ao} 4% Axe AA AZ5E 34
t}e- 50 ml cornical tubeol] 1x 107:1x 10%F5E A £ 0]
AZ=1:10)2] AlZ vl g5 E3tslo] 400 < goll A 1057}k
dalEesigdc). AFEdS s3] AlA& ¥ Polyethylene
Glycol 1500(Boehringer Mannheim GmbH, Germany) 1 ml<-
1570 & wheRr "As) 7hgk £ 1827 Axshr oA 7|8
WA 20miS 487k & g AHe Wolele] AE §3
& AT T, 300xgol A S Al el slo] AL A
718} thymocyte-conditioned media® ¥A7) 3 24 well
ZApjofdol] 1 ml¥ 2F3le] 37°C, 5% CO, 3F-27]of|4
af eFahodct.

s
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A E §3F 2441 7F 43 T HAT viA| & 2 welldd 1 ml%
bk, % 72, 9dAlsk 1Al 7k welle] i)
lml“‘ AAstT HAT viz] 1 ml2 w8ks)] 9 ouf
3dA = 7F welle] wix| S 25 AlAsta HT ef=](10%
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DMEM wjz], HT supplement: GIBCO, Inc., Grand Island,
NY., USA) 2ml& YoiFgdoh 2 ¥ 2 P42 & HT
WA S 1 mid o, AZANE Bl slo]uelE
ole] Az-e- gelsigint. AZHEE Hol welld] wix|4}
Zalg 7ol ELISAC] o3 3] 94 ¢ s o8
#l% well2 37434 (limiting dilution)ol] 23] Z24

& AAssich.

FEMZO 224

~72YE Fall sl Ao Aol gld sjolne]
SubE 96 well A alokgtol] ghAIS| AW 22 27} A A
229¢ AAsgl. F24YE welle] AXLE mo} 7]E
AR AHe T R A= HEEEs}h 1-1.2x 10° cells/
mle] A 2Hstdch A z&d=d 0.1 mi(10° cells/ml)z} g
A A 45 mlE AHrlste] 96 well ZAufoFd 3 A Aol
100 pl® B-F3ko] welld 22702] Al 27} Soi7bA sha ¢
< 1mio)) opA] gk wlA] 4 mlg o3te] vk Al Dol 100
W EFale] welld 44782 A2/t o7 slsich &
< L4mio] A A w7 1.5 mlE tlsted 96 well 23
ofe] & F el 100 uy T3] welld 12749
AE7} Bol7HA| ko] 37°C, 5% CO; 27114 whokslsd
o} AZwEE Bole welld] ME A3z ELISAE
Alsgate] ghae] Bnlz} gelo] =W 24 well ZA ] okao
2 7 AEE vigaidct.

EAEEHARMB(ELISA)

sjolnelEabzl HSV-20 it SAE Aakshen] gl
8l7] ¢lste] ELISAE Alsslsic). -2 1 migd 1071074
7} % EZZ coating buffer(Na,CO; 1.59 g, NaHCO; 293 g,
NaN; 02 g, 23 2855 1L, pH9.6)2 343t ulolg]nE
200 watte]] 2F 3027F 2-&ub¥-45le] 96 well EIA plateol]
100wl B-F-3to] 4°Cellx] 182417 <k AA XAt 1%
BSA/PBS Tween 20 £ o2 37°Cel|A] 2417} E4F A =] 4]
7l % PBS Tween £ & 33 A3} % sjo]He|xeo}
weppE o SgsE sgon, Gy HET
2& HSV20 W9 ohese] $8YS, o4 HEToE
= Al upgse] 33838 ARE-3skelt). HRP(horse-radish
peroxidase)-goat antimouse IgG+IgM+IgA(Sigma Chemical
Co., St. Louis, M.O., US. Ay} EFX|¥ 23 A& 05%
BSA/PBS Tween 9o 1:4,0000.2 3]A{3}e] 37°Col|A]
247} b uke-Al7l & PBS Tween o2 3H A3 3}
o1 7]A8-4(0.1 M citric acid 2.43 ml, 0.2 M Na,HPO, 2.57
ml, 22} 25 5 ml, o-phenylenediamine 50 mg, 30% H0,
S5u)E Yar 37°CellA 3087 uk3-A]9) t}& 25 M HaSO,
Lol-s Arlsle] HE-S A X]A]7]1 ELISA Reader(Mole-
cular Devices Co., Menlo Park, California, U.S.A. )5 A}4-3}
of 34 490 nmell A FFEE A sl

sto|E2|cofe SAHARE

F 2kl AR F2YE Sl U3 A gate] gqld
slol e xuts FARESY] Y&l N vk ok, 50
ml cornical tubeoll A|ZE o] 7|8 wx]Z 400x gollA]

Herpes simplex 28] ulole| ol W3t wHE-23ha] Akt ¢

A 99

M

1087 QARelste] AR s AZohe A 5
4 wA2 1 mlg 1x10748) A7t §52 =5t ayo-
genic vial(2 ml RB/SS Cryogenic vial, Comning, N.Y., CA-
NADA)o| 1-1.5 ml¥ EF3leict. $44 vz 7|2 v
o] 10% DMSO(Sigma Chemical Co., St. Louis, M.O., US.
A)e} 40% FBSZE o] ur5gir}. Cryogenic vial g styro-
foam freezing boxol] @1 & A o} - 70°C deep free-
zerol| 2427} BHIEE Fof —185°C A A4 #3(Loca-
tor, JR., ThermoLyne, Dubuque, lowa, U.S.A)ell &7 B3
shedrh.

CHEESA|Q isotype A

slolue|Erlr} AAbsh= w239 isotype> mouse
monoclonal antibodies subisotyping kits(American Qualex,
San Clemente, California, U.S.AYS Al&3te] AR slgdct.
Plate coating solution 10 mlol|] goat anti-mouse immunoglobulin
100 plZ A Alo] 96 well EIA plate2] 7+ wellell 100 pl4
Bglo] 4°CollA 24417} E3F A x| A7 PBS-surfactant
2 plate2 A 3lgir}. Blocking serumg- PBSZ 1:4 34
atod 7} wellell 200 pl¥ E5sta A-Zol|A] 147 Fo+ A
2)A7] % c}A] PBS-surfactant® plateS A 2s}lgict. 8 well
column®] 7+ welle] 7ZHz}e] slo] B wr} wfjokrtel 50
wE F7hste] 72k columnsl] 77| o} sfolHe|wot i
Azdlo] So7leE sl om oA tHETFEA] 1:5000-2
343 A ok FAE o] §-8le] w] a3t Plate
Aol 4] 147} gk A2 A]7] Fo] PBSE 3¥ A M3
plate®] 7} Zol| rabbit anti-mouse IgA, IgGl, IgG2a, 1gG2b,
IgG3, IgME F wheH riste] A4 3 A7 F<b
ubeA ek ol A WlR TR sloluz|mol okt
Ho] E0]9)A] 92 wello]] PBS-surfactant 100 plE g o]
v)3kelrt. Isotyping antisera® g3 HR3-A171 plateE PBS
2 A ¥ AH3 3 peroxidase7} ZEA|E goat anti-rabbit
1gGE PBSZ 1:4,000 3A15ked 7} welle] 100 pl¥ 253
Foll AgellA & A7 Fok vFAIAE vRAl7] plates
PBSE A ¥ A|H3le] 7+ wello] TMB 7] A& 100 pl-&
ol 5-10%- F<k Aaukgo] Ay wj7hx] A=A} o
A U E2T welle] Ao g wishd wbe-g FA]A17]3L Mi-
croplate Reader(Molecular Devices Co., Menlo Park, California,
US.A)Z 655 nmel|A] 452 =931},

Sodium Dodecyl Sulfate-Polyacrylamide Gel Electrophoresis

553 HSV-2E sample buffer(1 M Tris-HCl 3.1 ml; pH
6.8, 50% glycerol 5ml, 10% SDS 2 ml, 2-mercaptoethanol
0.5 ml, 1% bromophenol blue 1 ml, 22} ZHF< 0.9 ml)el| 3]
Asled 100°Cel 4] & 5E7F Feksle] SDS-PAGEE $J3t
Al R & 28315t} SDS-PAGE= 10%2] separating gel3} S
%°] stacking gelZ FAE B 9% Al2HE o] &
3ted 100 voltel] 4] 2k 327k 308 A= 2 W3t #aje
ZA)-& 9l8] A8-%5l standard marker(Bio-Rad, Hercules, Cal-
ifornia, U.S.A. &= broad rangeZ AFE-3lgict. A7) 3 kﬂ%
Coomassie brilliant blue R-2502.2 3087t wylalA] o4
8l &4 ol (methanol 100 ml, glacial acetic acid 100 ml,
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27} FF4 800 mi)el] 24470 Eob ksl gag F
HSV-2 a21e] $17)sh $Abere shalafalc}.

Western Blotting

Western blotting kit(NOVEX, Japan)& A}-g-3le], #7]¢d
&3t A& nitrocellulose membrane(Hybridization transfer
membranes, HybondTM-C, Amersham Life Science, Little
Chalfont, Buckinghamshire, U.K.)©. & 250 mAo|4 14]7}
<t transfer buffer(Trizma base 1.93 g, Glycine 9 g, 23} =

4= 1 L)ellA] o] XAt} Standard marker?} Ho]= nitro-
cellulose membraneE- amido black JHejo 2 1H7F A
gk o5 &gl (isopropanol 25 ml, acetic acid 10 ml, 2}
THT 6Smh)e® FAste] chMa Holg sHqld ofg
western-blot-2- Z18§3}odch. Hol%l nitrocellulose membrane
£ 3% BSA/TBS(Tris-Buffered Saline, 2 M Tris-HCI 5 ml, 4
M NaCl 375 ml, 223} 254 957.5 ml) §Ho] Solgl= &
7lell oy Ab&ollA] 24217k ol wkAl7l ¥ TBSE 33
AlAsta stolHelwol wjofalele 3417} Bk wWukA])
A wkg-A17]l & TBSE 33 A &bt} 0.5% BSA/TBS
2 1:2,000 8438t horse-radish peroxidase conjugated anti-
goat mouse IgG+IgM+IgA7} Ex|%l 23} 83 E 37°Col| A4
147k F<F vk-gA17] a0 TBSZ 33] A1 43k 7 whadAek(100
ml PBS, 50 mg diaminobenzidine, 10 ul. 30% H.0,)& o
WA E A% PR o] dehpr] Adshd 2
Fr2 Azste] uhe-& A} clZ 2319 western
blotting2 sto]He2]xv} wjokrAbZzalo @ 13} wi3-g 3
GAle] thezse] Aoyl AT WHS 05% BSA/
TBSZE 1:100 3]4 3o Alg-3led o, 7 o] 9] )& o}
Z-23}4|9] western blotting 2 2} 5ol 5}c}.

2ty ooy ?,"?Ji{lﬂ (Indirect Immunofluorescent Assay)

HSV-2el] 7+edsl 3 39)o] wo] 3] cfal A £ (mul-
tinuclear giant cells) EéﬁHg 3 AI3E Vero cellsg &efo]l=
ek 9ol Esla 37Cel| 4 oF 3087 AR ofg
10°C H 2] acetone &2 158 ZF wAs|IGc}. 37°C 8&
7]ollA] oF 408 A% GZFE2F A2 w27l o}S PBSE
384 33] M)2sbe] FITC(fluoresein-isothiocyanate)7} o]
9l goat anti-mouse IgG+IgM+IgA(Sigma Chemical CO.,
St. Louis, US.A.) 23 8412 PBSol 1:1,0002.8 3|4 s}o]
Fefolo Febs 9o BFEla 37°C d-7]e A oF 204
Ax "kg-Al7ch PBSE 334 33] A|&3F 3o mounting
buffer(PBS : glycerol=5:1)5 12'@3-8]o 1424 Wojrcg]
aAN Fepag g2 ol 7|25 k3] AlAske] ¥
1|74 (Olympus BH-2, Japan)©. 2 77dslgicth ofA] djx-
o2 HSV-20.8 WdHelgh vpg-0 gAS §A dx
O A A 9L Vero M EE AR

2 o

Herpes simplex 28 HI0|2{AQ| 2t M
thzo g ujoksl Vero A E(Fig. 1A)0] HSV-2E

A A7bEE gEwt A e F 122070 o] 7R A2

4]

Kor. J. Microbiol.

Fig. 1. Intact and infected Vero cells with Herpes simplex virus
type 2 under a light microscope (x 100). Intact Vero cells were
cultivated with 5% MEM in 5% CO, incubator at 37°C (A). Aft-
er 72 hours of infection with 1x10° HSV-2, Vero cells were
found dead and formed multinuclear giant Vero cells (B).

Aol aF o] 7kl 24417k Hojx = HlE iAol HAR
grisle] Alzel Helw HA BoAl AfetAEEe] ¥
Hejo cbs) Az R wAsknh H 364 7ke] AuA =
) £.7] (cytopathy)®] #Ae] Freiz]A w9l on, 484
kol HojalE o] Alxye] ado] AbHAH R oy
A Az 24 ok r| 2rE wkelEo] A E ufoFlol
Rt MeAel Az WS dehda 9gich 604]7)e)
AiA] Aol wE AEE MEF Aol A=,

Al ek Holda] 24 wjekgr|24E "ol v}
ob Alx UH% Aol n-?'f}dtlrv A 722)7ke] wojA= B
T AzEe] HulE ool 4 gl Holon, dolgle Al

2% 33 4 lsichFig. 1B).

SEEHA A
v Q) HAT wjxe] Hgoe

—

Qlstol ol e

2SS wS5HA dezt Webaln, gl 433 AE
T 4 7Y FEH B 71E e 22vE d4e
A stk 24 well A ulefgtel] 1707] wellell 53¢

AEE Fola] 15970e] wellol4] sho]we]mebrl 4 b
ehllel 94%e] §EE Btk solrEob) Aok
welle] w7 AERO % ELISAS A|shsle] welA2)eh HSV-
2 &9el] Bhgk S sk stoluel ek dleuoral
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EIEESHQ| isotype

ELISA HPY-& o|&3}e] sfo|Ha] ulrl AJatgt w223}
A2 subisotype-2- AA 3}t Mouse monoclonal antibody
subisotyping kitZ o] 8-3}o] ELISAS A3t Az} ofAdchx
74l th2Ee Aol IgA, 1gGl, IgG2a, IgG2b, IgG3, IgM
°l aJ_—r Egs5]o] 9l oZ epgon, IgGle] 713
2o g2 EAslyict 28l SEEIA C2E IgMal
Ao Z e}

SDS-PAGE0]| 2J8t 8lalE4]

HSV-2E 10% polyacrylamide gelol4] A7|d-E3 Ax}
chefgt i ael S B2E 5= 9lgir}. 30 Kilodalton(kDa)e}
159 kDa Afolellx] 257H] Wl=Fo]| Fel¥glen, Atk
Z+7} 159, 112, 109, 96, 88, 81, 72, 69, 64, 62, 60, 59, 57,
55, 54, 51, 47, 46, 43 38, 36, 35, 34, 32, 30 kDao]git}. ©]
Z 159, 112, 109, 96, 81, 69, 47, 46, 43, 36 kDa2] H-#}=F
£ AW #sle] Feiz e veptrk(Fig. 2).

Western Blotting0f 2|8t QIAJEIRIO| £4A
HSV-22 ®odz|2)gh nhAg2 e e FEH T west-
em blotting&t 23} S4e] F1slol A7 Agsgch

A B

kDa

200

116
97

66

45

3

Fig. 2. Sodium dodecyl sulfate-polyacrylamide gel electrophoresis
of Herpes simplex virus type 2 antigens. The 15 ul concentrated
viruses were subjected to electrophoresis on 10% polyacrylamide
slab gel in the presence of 0.1% sodium dodecyl sulfate. The pro-
tein bands were stained with Coomassie Blue. The proteins of
HSV-2 were saperated into about 25 bands between 30 kDa and
159 kDa. Lane A: Standard molecular markers. Lane B: Herpes
simplex virus type 2 Strain G (ATTCCVR 734, Rockville, MD).

Herpes simplex 28 ulolezo] cth 2 ERA A3 G ¥4 101
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Fig. 3. Western blot analysis of Herpes simplex virus type 2
(HSV-2) antigens using polyclonal antibody. Viruses were pre-
pared from HSV-2-infected Vero cells and were concentrated by
ultracentrifugation. Viruses were then electrophoresed under dena-
turing conditions, transferred to nitrocellulose membrane, reacted
with polyclonal HSV-2 antiserum, and then reacted with horse-
radish peroxidase conjugated anti-goat mouse IgG+IgM+IgA.
Lane A: Standard molecular markers. Lane B: Herpes simplex
virus type 2 Strain G(ATTCCVR 734, Rockville, MD).
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Fig. 4. Western blot analysis of Herpes simplex virus type 2
(HSV-2) antigens using C-2 monoclonal antibody (mAb). Viruses
were prepared from HSV-2-infected Vero cells and were concen-
trated by ultracentrifugation. Viruses were then electrophoresed
under denaturing conditions, transferred to nitrocellulose mem-
brane, reacted with the supernatant of hybridoma cell line secret-
ing mAb against HSV-2 antigen, and then reacted with horse-rad-
ish peroxidase conjugated anti-goat mouse 1gG+IgM+IgA. HSV-
2 antigens of 134, 86, and 43 kDa were recognized by mAb C-2
as indicated by arrows. Lane A: Standard molecular markers.
Lane B: Herpes simplex virus type 2 Strain G (ATTCCVR 734,
Rockville, MD).
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Fig. 5. Immunofluorescence of Vero cells infected with Herpes
simplex virus type 2 (HSV-2); A multinuclear giant cell formed
after infection of HSV-2 was stained with C-2 monoclonal an-
tibodies specific to HSV-2 in a humid chamber at 37°C for 40
mins and then reacted with FITC-conjugated goat anti-mouse
IgG+IgM+IgA in a humid chamber at 37°C for 20 mins(x 1000).

o s F9e slgthFig 3). metd, o) 2ahee
A absle] HSV-2e] 44| ST Helnkgo] o]
skt 995 29 shbal Aolch,
e R gdQaee BT A 227, 112, 53,
43, 40kDas) ciopat ¥elol4l Rel-gAubee melon
3), B3] 112KkDa shilzl shglo] 713 b ﬁou-ﬂxﬂ
§8 nojFodon], 1 Bgow 53kDao] il
DA neiFc) chEER el ol AAE B
53 kDa2} 40 kDa2> SDS-PAGE/‘OWIH“ F2 West o}
3o 2

M LRLUACES
°l= J"—‘.‘”*”*O] in vlvo/\]—o{]k]‘— 7l5} uﬂo_il ‘_L%% ER
3 9lee o 4 9l AAE HEEEE C-2E 134, 86,

43kDag QlAlsld ond, Al QlAlMie Z 43 kDao) A 7}
544 7-3.{%} ]'*L: d%f?i vieh(Fig. 4), o] s}<lo] 7psh 3
she Ao ehgeh G222 QA
=R Zo{m sns PAGE/"'O?WL vhehdz] oobd 134 kDa
3} 86 kDa5o] western blotting#Atell 4] ¢lAl%l ez wol
ol& —rx}‘j’wl chil A el 50 Ao oko B jn viveAtol|
%—3— °E3}°:1 A "ol 7| 2ol 7)o
i Z2A 7L 3709 GdE sk A
o5 FelEe] TE FYANIE A gl 4 &
v}

HSV-20l] efsl At HZ2A7F HSV-20| s &

A g EUR wlolel FRE AT Yo
Soh 244 2 FAPALE AL A3 Ay ol A
Mg G 2 &5 Axol SFEAY) Agtele] 7

gk gl A2 L}E1'LH° thFig. 5). o= A Ee] o
Aol 7hed A} Fol ik wF EAshs STAE A
T} 7ked Foflut Zast wlo] Je] AA whul Al o] %Zﬂﬁ}ﬂ
wl ol u(12), w3k whelaz 4 F £F Aze| shid
&4 3} glycosylationo] % 5=51 nlolz] A4l whulale] ghAds)
glycosylation ©. 2 chA|=|e{(15) &5 A FExdel cjake] n}
ofeisAd whwlalZo] FH Y| “H ot wulolz| 2] Aj&

o°"



Vol. 33, No. 2

Apell 4] @ 4 ¢)5o] HSV-22 7+aisle] 13129] c}al A A%
2 YA3 £FA TS HSV-20l| 3t HE 2347} IAE
3 9w AL SFAE7L HSV-2¢l| ZHedo] Hoj $FAE
o} 1A ate ‘e}% njoleg| 24 FUdEo] FTHEHSY| oL

gk el Al o 4 gl%]
A4 ﬂai%owl C-2%= HSV-2 7}9S way Zh;hs]-ﬂ]
A 5 gle Al klgxm 8 Jge 2 2+ 9k
28] 3, HSV-2¢] EHSL s+l haale) Az AMEJ oz
2o o3k gl whAde] mdy AR HSV-2 AN
o] Exskile] He gl AEel 7120t 2 4 dg AL
2 A"t

AL @

£ dre dasehaete) £407]297(96-0401-11-01-

3) Yo o] FojH 0w o]of ZMI=FH Y
#uES

1. Baines, J.D. and B. Roizman. 1993. The UL10 gene of
herpes simplex virus 1 encodes a novel viral glycoprotein,
gM, which is present in the virion and the plasma mem-
brane of infected cells. J. Virol. 67, 1441-1452.

2. Brown, Z.A., J. Benedetti, and R. Ashley. 1991. Neo-
natal herpes simplex virus infection in relation to asymp-
tomatic maternal infection at the time of labor. N. Engl J.
Med. 324, 1247-1253.

3. Burke, R.L. 1991. Development of a herpes simplex virus
subunit glycoprotein vaccine for prophylactic and thera-
peutic use. Rev. Infec. Dis. 13(Suppl 11), S906-911.

4. Burman, P.W., P.E. Vogt, T. Gregory, L.A. Lasky, and
E.R. Kern. 1988. Efficacy of recombinant glycoprotein D
subunit vaccines on the development of primary, recurrent,
and latent genital infections with herpes simplex virus type
2 in guinea pig. J. Infec. Dis. 157, 897-902.

5. Campadelli-Fiume, G., S. Qi, E. Avitabile, L. Foa-Tomasi,
R. Bragndimarti, and B. Roizman. 1990. Glycoprotein D
of herpes simplex virus encodes a domain which precludes
penetration of cells expresing the glycoprotein by su-
perinfecting herpes simplex virus. J. Virol. 64, 6070-6079.

6. Chandler, R., M.D. Dawson, and T. Birgitta. 1976. Herpes
simplex eye Infections: Clinical manifestations, pathogenesis
and management. Sur. Ophthalmol. 21, 121-135.

7. Corey, L., H.G. Adams, Z.A. Brown, and K.K. Holms.
1983. Genital herpes simplex virus infections; clinical man-
ifestations, course and complication. Ann. Intern. Med. 98,
958-972.

8. Corey, L. and P.G. Spear. 1986. Infections with herpes
simplex viruses. N. Engl. J. Med. 314, 686-691, 749-757.

9. Fleck, M., J. Podlech, K. Weise and D. Falke. 1994. A
vaccinia virus-herpes simplex virus glycoprotein B1 re-
combinant or an HSV vaccine overcome the HSV type 2
induced humoral immunosuppression and protect against va-
ginal challenge in BALB/c. Med. Microbilo. Immunol. 183,
87-94.

10. Furlong, D., H. Swift and B. Roizman. 1972. Arrangement

Herpes simplex 23 njolz{ol thgh w28 Aaka} bl 34

1L

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

of herpesvirus deoxyribonucleic acid in the core. J. Virol.
10, 1071-1074.

Glorioso, J., M.S. Szezesiul, S.D. Marlin, and M. Levine.
1983. Inhibition of glycosylation of herpes simplex virus
glycoproteins: Immunogenicity and antigenicity of partially
glycoslyated glycoproteins. Virology 126, 1-18.

Heine, J.W., P.G. Spear, and B. Roizman. 1972. Pro-
teins specified by Herpes simplex virus. VI. viral proteins
in the plasma membrane. J. Virol 3, 431-439.

Heineman, T.C., B.L. Connelly, N. Bourne, L.R. Stan-
berry, and J. Cohen. 1995. Immunization with recombinat
Varicella-Zoster virus expressing herpes simplex virus type
2 glycoprotein D reduces the severity of genital herpes in
guinea pig. J. Virol. 69, 8109-8113.

Honess, RW. and B. Roizman. 1973. Proteins specified
by herpes simplex virus. XI. Identification and relative
molar rates of synthesis of structural and nonstructural
herpes virus polypeptides in the infected cell. J. Virol 12,
1347-1365.

Honess, R.W. and B. Roizman. 1975. Proteins specified
by Herpes simplex virus. XIII. Glycosylation of v1ra1 po-
lypeptides. J. Virol. 1308-1326.

Hook, EW. III.,, R.O. Cannon, and A.J. Nahmias et al.
1992. Herpes simplex virus infection as a risk factor for hu—
man immunodificiency virus infection in heterosexuslﬂ J.
Infec. Dis. 165, 251-255. ‘
Hutchinson, L., K. Goldsniith, D. Snoddy, H. Ghosh, F.
L. Graham, and D.C. Jonson. 1992. Identification and
characterization of a novel herpes simplex virus glycopro-
tein, gK, involved in cell fusion. J. Virol. 66, 5603-5609.
Johnson, R.E. A.J. Nahmias, L.S. Magder, F.K. Lee, C.
A. Brooks, and C.B. Snowden. 1989. A seroepidemiologic
survey of the prevalence of herpes simplex virus type 2 in-
fection in the United States. N. Engl. J. Med. 321, 7-12.
Kern, E.R. and L. Glasgow. 1984. Treatment of genital
herpes simplex virus infections in guinea pigs. In Rapp, F.,
ed., Herpesvirus, New York, Alan R Liss, p. 617.

Lasky, L.A. and D.J. Dowbenco. 1984. DNA sequence
analysis of the type-common glycoprotein D genes of
herpes simplex virus types 1 and 2 DNA. 3, 23-29.

Mertz, G.J., J. Benedetti, R. Ashley, S.A. Selke, and L.
Corey. 1992. Risk factors for the sexual transmission of
genital herpes. Ann. Intern. Med. 116, 197-202.

Mindel, A. 1989. The bloomsbury series in clinical science:
Herpes simplex virus, Great Britain: Springer-Verlag Berlin
Heidelberg, p. 1-4.

Morgan, C.,, H.M. Rose, M. Holden, and E.P. Jones.
1959. Electron microscopic observation on the development
of herpes simplex virus. J. Exp. Med. 110, 1148-1150.
Nakao, M., M. Hazama, A. Mayumi-Aono, S. Hinuma,
and Y. Fujisawa. 1994. Immunotherapy of acute and re-
current herpes simples virus type 2 infection with an ad-
juvant-free form of recombinant glycoprotein D-interleukin-2
fusion protein. J. Infec. Dis. 169, 787-791.

Norrild, B., S.L. Shore, and A.J. Nahmias. 1979. Herpes
simplex virus glycoproteins: participation in immune cy-
tolysis and their correlation with previously identified glyco-
peptides. J. Virol. 32, 742-749.

Norrild, B., S.L. Shore, T.L. Cromeans, and A.J. Nah-
mias. 1980. Participation of three major glycoprotein an-



104  Choi et al.

27.

28.

29.

3

—

tigens of herpes simplex virus type 1 early in the in-
fectious cycle as determined by antibody dependent cell-
mediated cytotoxicity. Infect. Immun. 28, 38-44.

Powell, K.L. and R.J. Courtney. 1975. Polypeptides syn-
thesized in herpes simplex virus type 2 infected HEp-2
cells. Virology 66, 217-228.

Roizman, B. and D. Furlong. 1974. The replication of
herpesviruses. In Fraenkel-Conrat, H., R.R. Wagner, eds.,
Comprehensive virology Vol. 3. New York, Plenum Press,
p. 229-403.

Schlitt, M., A.P. Bucher, and W.G. Stroop ef al. i988.
Mortality in an exprimental focal herpes encephalitis re-
lationship to seizure. Brain Res. 440, 293.

. Sheridan, P.J. and E.C.J. Hermann. 1971. Intraoral le-

sions of adults associated with herpes simplex virus. Oral.
Surg. Med. Pathol. 32, 390.

. Stannard, L.M., A.O. Fuller, and P.G. Spear. 1987.

32.

34.

Kor. J. Microbiol.

Herpes simplex virus glycoproteins associated with different
morphological entities projecting from the virion envelope.
J. Gen. Virol. 68, 715-725.

Strand, B.C. and L. Aurelian. 1976. Proteins of Her-
pesvirus type 2: 1. virion, nonvirion, and antigenic po-
lypeptides in infected cell. Virology 69, 438-452.

. Straus, S.E., B. Savarese, M. Tigges, A.G. Freifeld, P.R.

Krause, D.M. Margolis, J.L. Meier, D.P. Paar, S.F. A-
dair, D. Dina, C. Dekker, and R.L. Burke. 1993. In-
duction and enhancement of immune responses to herpes
simplex virus type 2 in humans by use of a recombinant
glycoprotien D vaccine. .J. Infec. Dis. 167, 1045-4052.

Wason, R.J. 1983. DNA sequence of the herpes simplex
virus type 2 glycoprotein D gene. Gene 26, 307-312.

(Received April 30, 1997/Accepted June 15, 1997)

ABSTRACT: The Production and Characterization of a Monoclonal Antibody to Herpes simplex Virus

Type 2

Kyoung Eun Choi, Hyung Hoan Lee and Myung Hwan Cho (Department of Biology, Kun-

Kuk University, Seoul, Korea)

Herpes simpex virus type 2 (HSV-2) infects the genital and oral mucosae of human and other animals. HSV-2
infection is a widespread health problem causing various clinical syndromes including oral, genital, and ocular le-
sions, viral encephalitis, and recurrent diseases. Hybridoma cell lines secreting a monoclonal antibody (mAb)
against the HSV-2 were produced by fusing spleen cells of HSV-2-immunized mice with Sp2/0O-Agi4 myeloma
cells. One hybridoma cell line was established and its monoclonal C-2, IgM, recognized the antigens of 134, 86,
and 43kDa in western blot analysis. In SDS-PAGE analysis of HSV-2 antigens, 25 bands were separated
between 30 kDa and 159 kDa. In indirect immunofluorescent assay, mAbs exhibited binding to the virus antigen

expressed on Vero cell infected with HSV-2.





