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EiERE4L (EX) Characterization of Neutralizing Epitopes Varicella-Zoster Virus
Glycoprotein G
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WFZER R OBEE (3530) : Varicella-zoster virus (VZV) gH is a target of neutralization of viral
infectivity. The neutralizing epitopes of gH are conformational and it is difficult to characterize the
epitope mapping. As gH is not detectable by western blot, the neutralizing epitope of gH is
conformational. Human monoclonal antibodies to gH were isolated from a combinatorial library
of human antibodies using a phage-display system. Eight kinds of Fab-protein A (pp) form with the
concentrations showing 50% inhibition of plaque formation ranging from 0.12 to 400 nM were
used for the characterization of neutralizing epitopes of gH. Fixed infected cells were treated with
each pp form and then with each Fab form with His-tag and finally with anti-tag antibody
conjugated with peroxidase for visualization of blocking of the antigenic epitope. Blocking of
secondary antibody reaction indicated the presence of five groups in the recognition of gH epitopes.
Combinational neutralization efficacy with two epitope groups were not synergistic and additive or
more than additive. The first antibody binding modify the conformational structure of gH, which
might have interfered with the second antibody binding. Another possibility was that a single
functional region was the target for neutralization for each epitope group and no synergism was
observed. Thus VZV gH had at least five neutralization epitope groups and no enhancing activity in
neutralization was observed in the combination of different epitope groups.



(BHHHAL - 1)

[ERS T R & i
2007 fEJE 2,200, 000 660, 000 2,860, 000
2008 EE 1, 300, 000 390, 000 1, 690, 000
AR
AERE
R
woEt 3, 500, 000 1,050, 000 4,550, 000
RTS8« [ 3
BHFEOSEL - HiEH @ FEES - 74 LR
¥F—U—F: 7ALA, VZV, glycoprotein, gH
1. WFIERHAR S D1 5 EREETHD, 4 ppform & avitag

KIE - HRIEZ 7 A LA (VZV) 6i$ﬁ’=@f\/v
NX?%WX%MELE%F%@%U
EWA ., HSV DR AIZ AR glycoproteln
D(gD) & VZV I :l—]*L'Cb\fafb‘ HSV gD %
glycoprotein H(gh) &R EIERR L, f5E
HORRRE B ICAFEES D HVEM L REATD 2 & T
IBRAT B3, VIV D gl OFENT F 2R 208
ML\, F£72VZV gB 1L HSV gB [AIRE~ YT
MERICHEA T 5728, Fe L7 ¥ —iGtE 2 A4
% gb LHEAKREE L THIH CTEDORERESL
%“Dﬁﬁi‘ﬂfoﬁéa S HIT gB, gE, gH IFHUA

ZEDHRIEMEE VD R D ERIRESIC
%E%ﬁéf%@ PEEAEY 7 F 383
FKERCFITESNAEERHE STV D, gl
1T el EBAERERRL, gL 1T g D51+
Nl LTHERELTWD, VZIVEE &R L
W%wX®¢ﬁ%ﬁwﬁ@m%®fﬂD%
M 4 5%+ & LT insulin degrading
enzyme {[Z DWW THE D72 ST, ARBFZETIX
HSV CiEEIERICER ST s = Nm—
THEEFAEICER L, VZV gl OREREA BT ell
E 7 —F PRI L0 RN & R A T2,

2. WHEOHBY
mﬁﬁ4wz@gH@?4wx®@%K£m
ThRD CHEE/ZREE 2172 L Tk ks
OB L THLERSINTWS
% Z T HSV & VZV OiE W %Ebﬁﬂ%\
HSV CTHirER SN TWA X —7
EHE &mwmvt7& DIFGE % 55\
VZV O E OB EN 2R+ 5 = &%E%k
L7,
v NUPUKRT A 7T ) —Z2HNTERA 7 U —
= TN Lo T8 FEED P RIHUIA & HRE L
oo THUHDOHRD 50% K Y PH. 11 72 B 1T
0.12-400nM CHFIEMEDTRFFIZ L > TRk
SNDHTE N—TOMBEEMHT L, FR2H R
BEOmWTE h—7fEEREL T =

form &£V 2@*@0)#@‘ > AEERLL PR
MEOTay X ZhREfir+25 2 &1
LoT= N—7OMBEEMIT Lz, 61
2FEDHUR DA E LI LD HFREMED
E”E“%ﬁ% L7,

Fm, ZZTERILZe Ml I —F L
Prik % T, VZV EGSHIRIC B HARIEH =
BDHZEICEY, AN RGO &
RIEGLIRREIZHEE T 5 Z ERHAL T
TEXTOTING OBEEFEICRETT 5,

3. WHEDTTiE

(1) VZV g DR & KSR B8 Of#T
VZV gH ORERNZITHT gH £/ 7 1 —F L HiR
EREA ST B W, BRI gl
EHEEZ 7 AEESE gl 77 0=+
7J7A%1’F§<Lto ZHUZ B G AR A
(HEL) FERRYSHNE ., VZV AR D lysate
T 7TA4 L., PiE L=k, &% buffer T

AR T2,

(2) VZV g LUz 33 % pFgiE o= v b
— SIRHT

9 FEEH O HPEHUAR 7 v — > @ pp-form,
avi—tag form ~D LWL B FHH 2 12 L -

TiT->7-, 24 well plate |Z HEL flifja% 4
B H, KEVANVAERSE, Zh

LEEEL. ENEND pp—form il CTHLER
%, bl avi-tag FURAEH &, WL
7205, Streptavidin-HRP % s & % POD 3§
é%ﬁoto$ﬁﬁri 2 L OPUR % Bl
LA E DRI FRFEE A2 e L7,
(3) VZVgH! *H‘é%/ 7 v —F Rl
X BIRGEHN A L A DRI & BRR
LOFHE

HEL (2 VZV % J& Y S8, W EE G 2 IRl 5%
BRITHL HHUR (Z o—2 94) ZHETeksHh
THEE L, BRI Y % FE s



WCHERE L., 1% 77— 7 HEHE L=,
WICHUATFAE T T2 8 HIEIEE® L%, &1
DALER « JEYZ X DL AT, VZV O FFHE
FEDOF WA RET LTz, 51T, VIVFI Vv
X+ —¥ (1K) @tz BRFLAV AL AE
HHUR (HBs) BinFICE &L -/ z v
A LA (VZV-HBs) 25 VZV BF ARk DGR K&
S THBET MOV TG Lz,

4. WFZEEE

(1)

i gl HUUK T T 20T VZV EYskfaihik 2 7
TIABEEH L, Pt gl PR L RIGEDH D
EHEZMER U, Wm0 ELIKE) ¥
— B FEK) 100kDa T gl & B
HAY ¥ —s K& 16kDa fHFICHERE
DRH S, 26561% gl EEAEREZKT
%l EEZONT, ZOBYEyE LY
WA SY gl 7740 =T 4 T 2 &ERL
77

VIVeH EFBEAERHOH D U A NV AHFRDEH
B D5y

VZV &Y% HEL M o fhiik 2 g 7 7 4 =7 «
5T M7 FF4 L, IMNaCl, 1.5MNaCl, 2
<2 HCl (pH2.8), 50%=F L > 7Y a—/
%G e kR ETIR CVR A& 372 7=, SDS-PAGE D fif
Hriz X v . 50kDa~80kDa |2/ T THEE D E B
BoNRy R Enz, oo xx 7
0T ¢ VDN 60k, 65k, 80k DAL RN
FiEZER L, ZNBNRTA LV AHEKEEARY
(gB, gF) THH et Rm2Iniz, X5
INHOEAEILS-SHATEAEREZEKL.
FEBICIRBE TIT 200kDa & \W\Wo 2 KX RS
REFERH L TWNDZ EnbhroTz,

(2)
9QFHDOPUAD 5 B IS (Y v —2 10, 120,
192, 431) 1IAHHAEIC avi-tag FURDOFES N T
oy SN o sa—r (7 a—11, 24,
36, 60, 94) IXIARFETOLT T v T N0,
ANTRTIET Ry 7 ENgholz, ¥, 0
THNOHEOMAA S FRIEMEIZE L
THEMIZERT 2 HOIXROT, FME
TR EACER LT,

X 151 gH Hilk D47 o — 12 Xk 5 VZV %
Ye DYERPHE

2. Pp-form & Avi-tag form TOF v L

Y7 assay

INHLoRER LY, Zr—2r 10, 120,
192,431 OTE b —T13MD THEIHT L TV D
tEZOND M7 —r (Fr—2 11, 24,
36, 60, 94) IZARETORIZT T v 7 BH))
D, ~TaTIE7 ey INLholzZ &
b, INLOMKEORFEH Y h—T 13825
HONRENT, TV N—=TRT D, gl EIT
D LHL 5 FEEO Y = NIFIEL T
Wb Z EWRENT,

ConA(-)
Zoster

ConA+11

ConA+60

ConA+34 ConA+TI-57

X 8. ConA IZ L 2 Bk & &= 58k
7 —2361XConA Ty av s Inghotz




ST, FREESHEICER L2z &

NH, ZThHDTE h—71IFE e AT
% domain ZFRF L CWA Z ERRIB S LTz,
DEDZ b, KEFRVANVAD gH @
PFIOAER) domain (X1 WA T, D7l b
SAFTOZE h—7XoEREh Wb Z
EM TN,

X 4. bt gH Btk AAE DRI LD T T —
VAEEE S

(%) real plaque no./ expected plague no.

—_— I T 4= th
= = =] (=] = =

=a)
= = = = = =
—

1

10x10
10z11
10x24
10x36
10zED
10x54
105120
10x1892
10x431
11x11
11x24
11x36
IRE
11x54
11x120
11x182
11x431
24x24
24x38
24xE0
24x94
24x120
24x192
24x192
24x431
J6x38
36x6D
JGxhd
J6x120
J6x192
daxd3l
G0xi4
603120
60x192
60x431
4xid
42120
H4x192
A4xd31
1205120
1205192
1202431
1925192
1922431
431 %431

(3)
VZV iYLt | ﬁ@tkm%/ﬁn—fwfw
PRSI 2 Lzl M1ERT
JRYPERERTH Z & 75§z§>é° kol
PURTAE T CIX VZV FrA OMIIRZE M G Y
fBH@%}&@tmm LR Te, HICTRIREIE
DOFES, Y 3 B % £ TIZaigE - F18 -
%%%E IRBT 5600, 5 AR
ﬁi@iﬁ/}\ (l: )EJII/IE $®ﬁ1hﬁ‘utu &5 %ﬂ gJ‘B
74 Y —LIRETDH LD Lo, K
(2, Y 2 8 HAR IS KRR & it L7=23, VZV
@ﬁﬁﬁimb%ﬂ&wokoik JEYe 2
8 HERIZHIARZBRE L, 5122 » HIFk#
L7=s, UANRT ) NI Ens Lon
LML Y VIV OB A DL o Tm, L
L. VZV-HBs [&¥L 2 8 HLIZ VZV BpAERE % K
PeXH, —HIUA NV A I -1,
cell-free virus Z HEL FICERE L& Z A,
T aENAFEFCVIV-IBs 12X 57T —
TR Bz, T DI & 1% VZV-HBs
BRI L T2 2 & BRI T 5,
@%ﬁ%%ﬁgH*ﬁ#WTkﬁﬁé e

SOMN TG TR L, g D
W&T%ﬁ% @%L&wﬁ E~ERITL

DARREN T AW FTHE Fe > & RS FH

PLLRIETH D Z LSRR S iz, %zh@
Z\ BU gl PRI ARG B X OIS DT B -

BIFICHRD CTH A TH D nfiett 2 Fo, AHF
ZEMPL el PLIRIC K DIYSHIEN 7 A L A D
S G = PN R A (AN SR ON =2 X (AP E-S
MHEDMRP DR NN L5 2 LN EIRE
nb,

\_o —

5. FreRFIRLE
(WA EE . WFoE
=)

(MERSRm L) (Bt 6 1)

Gy HE o ONEEERT 8812

(DKuramoto T, Daikoku T, Yoshida Y,
Takemoto M, Oshima K, Eizuru Y, Kanda Y,
Miyawaki T, Shiraki K.

Novel anticytomegalovirus activity of
immunosuppressant mizoribine and its
synergism with ganciclovir.

J Pharmacol Exp Ther. Z&&FeA. 2010
Jun;333(3) :816-821.

@1Iwai M, Yoshida H, Obara M, Horimoto E,
Nakamura K, Takizawa T, Kurata T,
Mizuguchi M, Daikoku T, Shiraki K.
Widespread circulation of echovirus type
13 demonstrated by increased
seroprevalence in Toyama, Japan, between
2000 and 2003

Clin Vaccine Immunol.
May; 17 (5) : 764-770.

A, 2010



(@Hama Y, Shiraki K, Yoshida Y, Maruyama
A, Yasuda M, Tsuda M, Honda M, Takahashi
M, Higuchi H, Takasaki I, Daikoku T,
Tsumoto T.

Antibody to varicella—zoster virus
immediate—early protein 62 augments
allodynia in zoster via brain—derived
neurotrophic factor.

J Virol. #&®&if. 2010

Feb;84(3) :1616-1624.

@®Abaitua F, Souto RN, Browne H, Daikoku
T, 0’ Hare P.

Characterization of the herpes simplex
virus (HSV)-1 tegument protein VP1-2
during infection with the HSV
temperature—sensitive mutant tsB7.

J Gen Virol. &&iA. 2009 Oct;90 (Pt

10) :2353-2263

(®Akahori Y, Suzuki K, Daikoku T, Iwai M,
Yoshida Y, Asano Y, Kurosawa Y, Shiraki K.
Characterization of neutralizing epitopes
of varicella—zoster virus glycoprotein H.
J Virol. 2009 . &HA

Feb;83(4) :2020-2024.

®Tanino T, Nawa A, Kondo E, Kikkawa F,
Daikoku T, Tsurumi T, Luo C, Nishiyama Y,
Takayanagi Y, Nishimori K, Ichida S, Wada
T, Miki Y, Iwaki M.

Paclitaxel-2’ -Ethylcarbonate prodrug can
circumvent P-glycoprotein—mediated
cellular efflux to increase drug
cytotoxicity

Pharm Res. #Hif. 2007
Mar;24 (3) : 555-565.

(PR Grafr)

ORAREE, gARFGL, RIEdE, KIFEE,
HHEERE, KB & BARAKE

VZV gHiZxtd 2 & NMIlE /7 7 m—F LHiRic
X DY N 7 A L A D RIEAL & BRI
YeFE, AR A )VAEE 2009 4 10 H
25-27 H. I

QIRIEAR, g ARTIHL, RIBF EiE, & H 5,
RE L 8REE T, AARAKE

KIE T A VA gHBEH R (I RIFUA D~
v~ =TT, HARD A VAR 2007 4F
10 H 21-23 H, ALig

@ Shiraki K, Daikoku T, Takemoto M,
Yoshida Y, Suzuki K, Akahori Y, Kurosawa
Y, Asano Y.

Role of anti-gH neutralzing antibody in
varicella-zoster virus infection.

The 34th  International  Herpesvirus
Workshop, July 25-31, 2009 Ithaca, New
York, USA

@Shiraki K, Akahori Y, Suzuki K, Asano Y,
Daikoku T, Kurosawa Y.

Characterization of Neutralizing Epitopes
of Varicella-Zoster Virus Glycoprotein

gH.
The 32nd International  Herpesvirus
Workshop, July 7-13, 2007, Asheville

North Carolina, USA

6. WFITHLR

(D MFgEREE

RE fA (DAIKOKU TOHRU)

B LIRS « KPR E R 58
o WeHIR

s« 80291409

A LA

(2) WFFEs5 184

C )
WHIeH &>
(3) HLHETIEE

C )
WHIeH &>



