ENE

Vol St No,1 209

®e IRF /&ﬂwk BLLT ABIR ?ﬁ‘fiﬂﬁmﬁﬁl\Q

S HE R L TR 0T UM Lk
Ve TaG BOHEIRE), Hfhovy — v S is
DB A FIRT 5 ORI TH 5.
EYFIY 4 RARGBCA VT RT 2Ty
PRSI A R S L k&L, RS
&mt@:tr®4wzmﬁﬁKW“f%%ﬁ
WP A BmERTiEch Y, B
ﬁ&bﬂ/vxv4wxifmny%mv4w

AEGETAY. PCRIETAV T AI4 M RE
iy Fuyd W AOBETERNTHS L

Wohd.
LY TR FEBES VB SR
TRAET D R4E THRIERE

AT RAT TRl AR A LT
SRR FIRIBAR % S L2, A7 A0
TR A YT AVASRECHY, AVTA
MATITHE A YT AR L HIRTH
5. xiXﬁﬁ%VKWﬁ%%ﬁmﬁﬁﬁv
peFURMETFYINHEeIER D, B
B L TAT 2 F P BL 27 ARDD
% 3 L7 2 v R4 {primary vaccine
failure T PVE) ERABHTVRY, FOKO
PN £ OO AR S S, VE WO
B RBBLOBER L L 2R 2 F R e
{secondary vaceine f'uhn @l HVM ChHI L

FURER WY Ay, BRESR L
Ak, SVEH a>m,&-y>; mm £ A SR
HERTH Y, WD O A4 b ARG R 8,
BAO BRSSO Tw Y,

BT APYE & SVE Ofiib i y— %K 6

T3 Pedk (RE B4 .
PRI &g o valug
’ SRH
1 pt %)
{4 { 7

R AR

PVEF ¥
Ay LFIMCH DA
2 ETA-TeM SUHRba: 3 7=k 2.5 Sofkib kil

b4 VT A NSO AR
SVF #¢lah 7
OFIBE, BIA-1gG bifk 25 8EIA BAZBL Lo
BHThaY AR LB EO%ED
LAY B avidity 5L BRI H 2R ﬁ‘ &
H32 v e RREoIReECRIETEO
HHAER TgGs A B3 % Ptk A B ‘}]L.H\
l..sé B2 avidity RICHIRRL, 9295«
O IRYR AT %¢¥%beth%ﬁ
1Mﬁw%ﬂdﬁm B 2PN B
¥ avidity N ERY, &b, avidity Dk
15 T B T B AN = S 3k D oE A QL DR Fi
X

SMEHTRBEOBENSBDADLY TR
TR ORIEE THRIERE
LS i??ﬁ»%wuz&‘)t 3 TR RO R

fRiE A T ADTTREANEL, & 7 R IRHEAT
Bl it h BT IR ﬁ'lii < AR O
Aty E 28 B oA TR
HoaTH A ST AW, S S5l
SEEEE, BEA T A DA B RAREITE
Kb f/\ T Z? AT i f"t" 3 Jlfin. LBy
A, %}}*k}wu Sf i b A BIA-TeM Hi ki
T, BIA-TgG PUBHIEICH H, MSkois
WSVE &R LIRS s — 22 B LTw S,

A/”D’Xu.u?iqﬁo)ﬁi)\@%ﬁg?ﬁmﬁﬁﬁ
w\//X‘FfE’{fif F& by bIRER
4 VRAER L, Hn 1%' Wh T ARRET S

SEMNHL, RALAYTAPTCIEIIESEFL

—372—



AT Vol 30 Ne.d

HoAkoS 7 YRR HLE SVR & [l Uitk
b — W BRSPS H B, EIA-Ig6 Bk o
SYF Bt & — ¥ %31 b MR TS
Y # 2 GRTWAEY. SVRHifkny - %
RPN, DSk s — VR Lzfl L
YR ICRERT B, BBAY VA TIRBKE
iwﬁﬁxﬁ{ﬂ;b%%wbaﬁwm*hn

5 A4 W R RSB R ORAERT L LB,

S T BRIERIEN B A 7 %7 2 F Y HH
BRANE TRERE R T WOBK AL AV
T ARATH IR T P BRI SRR P B
FBH A YT AL OWEERBYT S HHEILOWT
BB, M EIA-TeM Bk, EIA-IgG Hufk
Wer b, WERP SR & DDA W A5
74 N ARETRE, A ¥ AHEERORE
1, XIXFLHBOENY FIREHNS A

TAEBWT A TRESHRAEHETH B,

1) AR SETTIR T (L T R).
£ A 2007 3 65 (S3) + 53805383

2 MAHN R % ALY 2
0 BIBS LT A ¥ T A RIS O e AT
% WTRBCEY AR 2003 )4 107-10%

3) MR o A W A RIEO B, RSB
2005368 ¢ 1992-1999

AY BERNUES S TR DR IER (ASM) @
A NAGEHBRRT 4 K54 2 = dodsfE
T N T ROREC OB, AREYE
1999311 5 103-107

5) BRI - Ao
DR RN T 5

RErRE

7‘7:'.*‘.‘14’-.;1»,7\;0;», d\ ﬁ*&%f‘* i% zm) R
237241, _
B SEHEEES CE, BOE, Al A2 TRRNM

TR L RO B
2000 T4 1 670674

TR ¢ A 2 7 A KGRI S B BRI

8)

@

10)

11

S

12}

—373—

‘induced immunity. J Infect Dis 1994.:.169::

2000

%1111 R S Sl gy 257
2215-2321

e 3R WS VIR ES AV TN
O (M P - TaG Mo gt b RAIRR
2007 £60 ¢ 501-506

B D AT T AR & o RIFHEE
R 30 DN OBEETFRIBEMROSH,. AR
FHERER 2008 5 61 + 805-800

BRI D 2 AV LA T 2 F 7 BRI 4
ML P BRI B 20 - PO R
HeedE 1009 11 1 264-266

Rashiwagi ¥ et alt Detection of toumps virus
genome directly from c¢linieal samples and a
simple methad for genetic differentiation of the
Hoshing vaccipe strain from wild strains of
mumps: virus. ' Med Virol 19975 521 195-1499
Okafuji P et al : Rapid diagnostic meihiod for the
detection. of ‘mumps virus gename by Wop-
meiliated isothermal amplification. J Clin Miero-
hiol:2005 : 43¢ 16‘?*)"16'31

A RFHBEER 2007 160

) AR A !ti’un')fi'ﬁbf..u T X MR 3 1
—EOFAEREOMF SO T, A RE
1999 5 2 5 23-97

W A4 AR LA, FIRIESRE

20065 4228 1 1-6

Napai ‘T-et al A comparsative study of the
mcidence of: dseptmmenmvms in sy mptonmuc
natural mumps patienis-and monovalent mumps
vaeeine recipients, Vaceine 2007 ¢ 251 2742-2747
Briss PA et al. Sustained transmisston of niamps
n a highly vaccinated population + Assessment
of primvary vaecine failure and waning vacéiné-
7782
Dayian GH et al ? Recent Fesurgence of mumps in
the United States: N Engl T Med- 20085 258 1 1580~
1589 ' ;
mm@mtkjfzvafyﬁmﬁ@Ayvzm
BURC B 20 LR OMTRL AR 2001
$27 11441149 )

HERMRIRE A 07 F v HOA U AR LR
B A v 7R 1gG Bk k& @avidity OHE, B
W&o A4A 1996 + 24 1 389-393

e g DB P H IS Vaccine Fails
ure NI BREEL 24 W2 2008 5 36 50-54
YoxindaN et al -t Mumps vivuy rem[u,uon isnota
rarg-event conﬁxmr.d by reverse transer iptation
Ioop*medmted mthenml amplificatjon. J \4ed
Virol 2008 : 802 517-623




,@&ﬁ'%%ﬁﬁu&

AN LR

"K- T lgg #$ -

TN e

m&;’»}‘t:it,( iff;“'?? *74} m‘«‘%w‘ 7 A D&
Iy TR {w,\ ~ & B 75 715 ,axxtfmﬁ,llz%!

T
Fo0,00

%ﬁ?ﬁ?ﬁf‘_g i

iu‘»f

L,

f}i e

(.47

0,07

—374—



R A

PN U

AAP  Infestion prevention and contral i

1y
i}

_irie an*x‘l;uiatory se tum:s;. Pediatricy 2007
120 8504

TR

A

QI Uf;date«tl recomnmendations Tor dsclation

) Qk;fsfuji T et al * Rapud diggnostic methind fr

Hon of mumps virus o

2 ';:; 5&1 S 3*“ "

Kra S

¥ il ampi
Bk, 2008143 1 1625-1631,
e

pire m\..:i?jt}{)ﬁ 4} Bigko RH, et a @ Tetection of BN

fleation . !

Pl vitny during an outhreak i a popuist
# high level of meagies, mumpsand rubeili
7 Cline Microbiol 2008 7 48 ¢

S0
A Jlﬁ*”d.

VEERORIE 2004

203 24

L 107=108,

1
SHR-I2, 20N

—375—



B 5505 (200948 5 )

I %A% ERIEE

() LVTRA

TR ¢ B i S O BB

S AL TAYARAR RV SAE T, GaF R, BTG, Y

HT L OEEBS G sinall hydrophobic O#{ET

Lol RS & D AETRASHRE LTSN, Ah

Ay TR PRHORENRESE? A VR M ECO RBIROBETHIMS TS,
RAGETH Dy DEETHATRHTIRE, B2 FE R, TAYY, A FYATREHTLT
S BB TGS, W T4 A WO GICH DL, BV TXT 2T v nBik
AT A RARICBT AR VT ATA VALK EhAEO L ¥ 7 RO BE Ao WTRE
Ih, B bk R L, AVTIIA BEAO B

BRI M EThY. 7T R - , e
o TAD £33
w&:kfﬁﬁmwwbﬁﬁ,@%%wMﬁ@m 1 TADBRIER ()

%o Ky T AGL WADIY ST~ T Ay Lo P AOREEEERL L ~ 70 SRR
TINFEY -2 4 FI=4—¥ HN) L 72— 75~ 86%THh BRI 12~ 25 B (i
Vay (B OHEOWNs v 2 b i H16~ 18 BB CTHB Ve AT ABHGROW

OB (LET IR TR BEOWAL B2 B R B AR TIRBIRTSH D, 1
ADPREHE LT VA Y A v FAY AN A, SHIESEET 5. FTHIERS 25501

AT AHBRBEOERE T 7 F > OBIRE

ww B A VIR K TAI G S
5 70% 3%
50% ENGE
3~ 1% 12000~ 10600
(02 0.3 * 441,060,000
12400~ 1000 16000000
s T HEALELL

Brarhu

ﬁil’) 15 - 30
i gl A

S380- & B, BRI

—376—



Eix ):z:k‘ 14 ¢

;*e&?»§¥®b%f$*
nbm% =% Q0% B2 SHEW
&zﬁ@gyma LA BT
5 % 2 MW&%M@@%T%ua#bnwg
,ﬁ@K?m@ I H RS SR ST A
tmuwﬁﬁﬁlﬁmkﬁwéﬁon##m@&
AFB. IS ERT 5.

LY TADEHE (3

SR SNSRI OB VR IRETH D,
EOMIEIONS % 40 7 ARES TR

S R g DR Hfﬁ%‘(i i 0% CH S,
AV S ARTRECRE TR BO LA Y
TR A R AR E AR e o s o X 7'15
é{‘)':{‘<*‘ #’5\3’711 ‘3' 4R AT J;f.xfi@;m‘i»i’ﬁﬁ‘

ﬁi‘*ﬂ“ © % B
fxwfﬁauziaﬁﬁw“'

%
b
W
X
&
2]

H g
-
.I

"-o«
N-
o
t
¢
\—M

‘*sw (H%ﬁ&h\ﬁ
I mm KPR LY
REREABTEILFS %%wAm~‘
BUAT 4 1420000 & B dut w‘ M RO RHK
wﬁ%fﬁ»ﬁm«qmmkw&w~. 505
Vikmw%‘unbwwm*ﬁb%way
"f®<%JU‘ &ﬁ%ﬁi%ﬂﬂy} g

f‘; l‘l {
§:~$"3‘av B

X
A,:}?}x Sy

4 v

‘?"FL

i, *i*‘jr,*“h%r,‘{,}}: AL &

(SO SH ]

3. WY TAD0F VDR

BEMHINTVAAY TR PP
BTG T By ilf‘ Feeid, Jervl Lyoan
e Urahe SmOF Jeryl Lynn BBt RITIS8S
e X N B Tl Y . Lealngrad-Zagreh 3.
Leningrad: {S . Rubini b XN B
BREMTEINTY, wf
hothd 7 2 5 EOMEBRENE 0 ~ 9% ¢

By F R ﬁ-*i‘ {vaccine faiima CVER
ORI WLET f'i“‘“(}\ﬂ; P /E‘
VE) B¥ R L RTWRA,
M S S i
Y THLHIER 1
uﬁ‘l‘?lff) VI @JG’) HERP R, 70% 48 SV,

f cHE: VESRET S

BORIEOWECTH B, 72 F ik
s%%)‘r FS?’:&&M Wili Y ‘w%@f % *“‘dm

(p; mary

& & vy K NP @ )" < [N G0

k4 _}1,‘«\ N

o 3
EAy =4 ).?:;\{ 3§bn §

9N Ig(: Mok is

25 P
N

VI BRI & 0 of W ASHERE, W7

—377—




FET IR ey nusE s MY

AR L B EIRTHRY. ﬁ*:‘
HIMHCH B, L, B
U VE RO A 6 x4 X5
By BRIFEHROL A S
{uzwﬁﬁﬁﬁ
KL . 5'3;)'5 {‘"o.

4. LYTRAODOFDEHE (#)

Ayvxva¢y%mﬁrm@m$m3%@m
o BT TS ‘wﬁzfzﬁﬁz 17~ 20 F S s
mI{ FRRIBERS A & 7 20 A HESTRE S b 3y
[SEa o A V)ﬁstﬁrﬁt*’wmm'c%rm@z.» G ST
Bl v oStk RN S St S s i,
Nagai B 172700 SHELLWE Y, vosw
Pz & B AR BOE HF o R ikt e d
Do BYFATE P AR SR 51
BT B DA

TR S T, HIMR
PIBEOTAEL, HIEARD TR AL DA

5. WY TRDOFVEBORR

4:75 m“"i&\' PRy 2
, B0 &M Sivky
3{31'22:-’1,‘ lfu}a“%iff?’}‘ ThILTE D, ik
PRI F DR T T WHRE
PRFTH S DR RT ﬂ.-ﬁi{ﬁﬁi’iﬁﬁni{'%-ﬂz’&
HA~ 6T U WHER DRI T oW
BRLTWHOHT ﬂcf)}fm AR m‘y@] 3, 1
‘i“#»i»f’s;;{ w‘w« %i:i‘“ RO

ST E (R 1\ *~0 593, ¥s§ B f\m

—378—

SRR

N
ALk D'P ft et 100 TR 7o W
30%., YRR 70% &9 % L oA
g .'*i -t“* I;z f\”ii;«{: ROFRERw
RS ?fiif‘%‘?a 1490 As B
-%Q){Jh’hk‘*‘ ‘}6\ E-u LIEL CABE SR

BIVIS%E TS Y, W3
CHBERTAE RS — f;i._\ PR S 5 (o
90 % {ff‘f CRASIEE R 172700 L 3:‘ W45
Yk ARIEARSEENR IR ALY, e

N’%, FHik

400 A 3

ISR R IR A X Y % i: BT D,
BANGL I L B P RDEWSIHED SRR .
ZF L ESFROBGSRETHL MBS

REBOBRNVRESENODREBIHEL
3:\ B TG R RN HU ”hw}f&?‘uh‘l’\x
B R B *;?&;zz;{,

AURTTRISNTOR LAY TR F 24,
¥ hc?)imfzt ,z.xu EAHEPLEME S
%ﬁ‘%*¥3ﬂ®
K& w)ﬁiﬁm :L, 2 tnlé s S ST
T Ty AV TAPHETTH &,3,7?3’&
WU RSN ERLCSE R A R R
ARl S 1 us By T

AL B4 wfﬁ?i‘ s 9 13{).

HHOIC

I C R E T -';r,uwvtn
2 e ‘w")\f’"f?’z L’}Jg‘&"fx t* ‘Af}fb ’éﬁiﬁ’
H“T’i\m}" 7 wk TR VT f; e bV

B TR

T Héd AL Rubiiy 8 Mublemidng K, Mumps
Lancet, 371 (06161 © 922-044, 2008




~

R

%

il

. Inen ¥,

Nakavama T. alk
Mblecdlar epidemiology. of mumps virug in
Japan and Di‘Opt‘zS'dl of two new geanivpes, [
Med Virsl, 78 113 57104, 2004

Santos CL. Ishida MA, Poster PGoel al,
Detection 6f & new pmns vires gesotype
durmg pmouns epidemic of 2006:2007 in the
¢ of Sao Paule, 1 Med ¥irol 80 (23 1323
329, 2008

18 fff&m wM, FURDERIPES LTl sk

: w’l‘i 008
LRI (A3 7 A R,

Yoshids N, &t

b\)(“f‘}} v 5‘&)-"83‘ 2007
RN T oo R R 3 Bl -
SREBR LAY TR 2Py
22152220 AT

HEBTESHR [ 22 o
;ﬁf:‘l FHHEBRHB

B

VRGN
PMBEISEE so{ii

. Dayan GH, Rubin S, Mumps outhreaks-in

cinpted popwlaiions Are availible miumps
varoines. eff ”cCi‘*\;x;: envugh to pr w"m suibiraak?
Clin Infecy Dis, 47 (1132 145

Ve B [ 4 s}zm.»n LT O R E Vi
S AR SN

ageine
EH }“xl ty

FPativre GHL BRIRE

BUHARE TR FVHEHN "”F@’
B 60 {?. .4_&% O 2007

Rubin SA, Qi L, Aadet' SA, et al, Antibody
induced by innmmiz:ﬁibn with Jeryl Lynn
MUREs vancine strain sifectively- ey t:aix!e\ E]

heterologos - wild-type mumps virus associated

£
e

7

—379—

Gl a barge outbresk, §lnfest Dis 108 {43
5, 3008

A, Kyaw ML Rue AM, et sl Long-term
persistence of mumps antihudy affer receipt of
2 measlesanumos-rubelfa (MMR) vacclutions
snd sntibedy respoense after a thivd MME
vaceination amiong § university population, |

Infect Dig, 197 (12} ¢ 1662~ 1608, 2018 _
ot BEARW, BEEM [ar 7R
ik R 30 B RNOSER TR
BRSO ARFEE 61 ) - J0e-800,
2008

Nagal T, Okafuii T Mivazaki Coatal A

gomparative study of the: jocidence of aseptic
meningitis b symptomatic natural mumps
patients and movovalent mumps vaccing
v 3742

recipients i Japan, Vaccine 25 (04}
:L?é'f < "‘0&‘)6

‘;&2}'}'\ i3 x

34
fak. 81 (81 o S.w .)bl{ ’00”
Davan GH, Quialisk MP, Parker A4Q, et al,
Recent resurgence of miunips # the Unfted
States. N Engl ] Med, 358 {15} 1 1580-1580,

. (mtu se. MM, Jordan W7 Cueng AT, et al,

Mumps vaceine performance ameng university
students durlng a mumps gutbreak, Clin Infece
Dis, 48 {81 1172-1180, 2008
Paltols L Kuikarni PS Kapre SV, et al Mumipk
outbeaaks in Canada and: the United States:
Fime forngw thinkisg on yumps vacging, Clin
Tufect Diis, 45 (1} ¢ 469-466, 2007

.

&



[Rrvea———

S ke b BELUCALY ! B RE - KE- LV TR

by A PG & vaccine failure

RER{RER
Toshinti o
KU
Ky FANADTE 2V A VAR T I9 4 A
RBRBFB AV TR IA VAL LG, wBEY
4V AT H B, BHRMIBIEHEE 16~18 B
=H Y, 2 AT 3 SEETIRIEIR Y K
HORTD %, TRIE 2 B & D R L /s
AW TR A VR, FEE ML YA
AMER & P RFOBRNERS (HFIR, SR,
ERIR, FIBL ONBL PINAER, AL EE
BElE, FLIRZ X)) EBEL, 2oL OB
FORAMNBIT B,
REL L, PRSI Y OBy 4 AR

DPPEHEG EINTWEY, Ay 7 AFERS
L% vaccine failure. (VF) OIS & OFIREC
DGTIRRT A,

|, BEREES LT vaccine failure DESHT

BRI, (GRS IR, MEFESR &,
L ZABSHC & ST TIREIR % & 7o B Dt
Hh, EERIRETTAY T AOBE L EEECH
B, WA, BRSETAVTAOHNHB L
EOARETREROEERE, $RLAVITRT
Hi, 2y TAOWFMEG L EOSLE TIRE
BOBERE L TABSNTH RS, LAy TAR Y
F B VI L, 92 F VB asgines

* EL BT S RN
(F514-025 Ml KR Emwy 367)
TEL 059-232~2531 PAX 059-232-54994
E-mail ¢ thara@mie-m.hospigo.jp.
XSS h WERLBGY

R et
;gf = {——v
Hiteshi ekini

ot I EHIR A Y PRI 522k VR
(primary VE : PVE) &, 729 28005
Liht, #OBmoREOMENLEZOICERL YT
RIHEET AR VP (secondary VF 3 SVF) &
BB,

LAY TFAFRBRP R EZ A TAR 2 F o BEO N
Yy PABRERET DR, T AENER
BB TH B, P4 N ZBGEBW O - P
Ay — Rk, BRSSO A NAGET
HH, AV PACEWTRIREDS S D4 A5
WETdb B, A RASTEEEES & X2, poly-
merase chain reaction (PCR) & 724X loop-medi-
atéd isothermal amplification (LAMP) B2 W,
WEE A 577 A A A RNA 2T 5L B
359, E, AVTR PCR B X U7 LAMP 4,
~—HOPIENRRC L DRI ST, Je—vy
AT RCOBEIFTF bRk,

SRS EIEE S & v TAHEBYE LU VF
DBBHCECH B, ] 1 12 AT IRIEIRG]
DU 1M Hildds L0 TG Hifb L =~ b B &
NBAYTRAORREER L, FLDAY T AW
KR L O PVE O RUEIINGE g S — 3,
IgM Pifes & oF 1gG Pidk & & BT, 1gM Hifk
2.5 P fEE Lol Lo, w6 W
ABI2,0 FUBHI L7 5. 25.8 BHARIRTS OB )
SHESEOBMEERLTWS, —F, AV/AHE
s L O SVF o BIEHITE S 7 — v i,
TeM FRbhiRih E /o b (<25 PifiRR), 1eG
iz 258 BLARMRLEOEE R L Cw Y, &
B, by 7ATHSECHNT 59 AV R R
fpvato s, BEERER: (BIA) ¢l@Eshall
W 1eG UG, BRSO & HeR B LT H
kN

1012 ARME Vol 41 No. 7, 2008-7

—380—



L % | hoe T AE
i FL o i et Lo aerREEet
%, &L - et B L e L AR
L HH N + PVF*

AW By o e R0 O S Y

&l Jas) - 4 A TR LB O R
&5 gL - o+ AT RBBROER
b L g sporkeope Lo P AEBRS

PVF L =0 5 RS (primary vacgine failure) , SVF L URMET 75
A {soecondary vaccing failure)
* S oM ER 25 MIIEE, B gs <5 R0A E
U AP ROSESRER R
PORTEM oM FR<2s IR RN 106 Mibu2s.aua §
CREEY 2008 & b —BRe0s)

AR5 seditv B D “i”iﬁ’-*f"" S Lo PR ‘3{ o
FUSBELI VPR SR L ?‘- =4 :"‘,.7\»*.‘,2 -ﬁf o
““i;» LN ) it S et '
11{;1 s A IgG ?!Lﬁ* B
e(i3 S féi"-'”'I“Z;iig'*;! @ 1838y (as’xdm ‘}*3 ;i»’ ’x M ?’ A B
Gy TR S, I, BERERSE SVF K é
LU B AP, TG A ! ¢
B Lavidity 2500 W ¥, & ‘fﬂ,l ll“r‘ii‘mﬁw'\"’ ~3 (IgM ¥
; A5Y 5 TG HUE STABIA ) des A R

-t

avuhty %I:y 2 R

o,

s Lafibht
'Et{)‘il?" ﬁ) f& - } ;Z. r:]

I, BEROBRE

;m%i. A/ ,2 x""#&c#&u) sa t ’m Unii:iﬁ

«é,u;@mﬁf@,. %i LS 4 . 9‘)-s‘x¥i-vu SERETT DT (HEE
J:r,. B G AT 11 &als;ﬁ&F Zog 2y Lﬂ?)l!ﬁil?r‘ﬁmﬂs/\/ww fIgM
‘ TgG REK S3.0RIA M 252

V“ﬁ%t‘ «H ¥l r‘)[l'iﬂf{*yf[nj?iﬁ <

)

5. )éﬁiﬁl‘!i%ﬂ’ L H
Hetl & FIRER T 1 1A

:&Luq <& ‘«l‘{»?}l 2 {‘ﬁ}"&‘f%’}f\“& E ‘;7 L L e,),». Fa 2 7 At :

S1 e, 32000 1018

—381—



% 2 BERAMOLYFAODHE CREEE

B (B #eF 2 (R)
W (4 ’D 2 EE (65D ME R 2@E 48

1. B
RO Y B Hil By
RiEORE Y 5L B4 £
& of U8 Atk et Bads ik
S B BTy REBRE - ey TREgss -
P 0] B3 HY &

2. BEEEE ,
EFIRBIRAGL | iy i (&) K & KGR
HEFReiRmm 7 B 3 B 588 2 BR
RINOHE &) (39C) &l HY (376 L
TEALHER 4 B 0 B i 85 0 B™

* IgM % : 2,86 USIERL, 196 ik 1 57 1EIA TH
t g HiAE 1.2 JUSISER, loG Hids T33.0EIA )

Hofb LTS, A¥YTABRTLTHBEL I
SR 7 AUEE T IR JA L b v A& ) VTR

b,

2 4 A ABENRE SBECH S

. vaccine fallure CD BRI

r’x& CHERTYS
B Dy

AR 8()""90%
Urabe 320 R

Ayfxv9+/®ﬁw
S I o I PR 875 5
Bl &, Yo Teryl Lynn

FRT

ok o0, —F, bABETCHMEN T LA
/;xvyfzw%ﬁ${m~%w@bgnﬁm,
HHER T I & BRI 0T B S,

AT

BHENT W,

CBHTRY 2 LBRDARA ST ARG A
M2 — /ﬂ&ﬁ‘%ﬂck& L, BYTAVED
70048 SVE TH D, 0% PVE ¢H B, v

7 X SVE OISR & LG

R 3 RN

/fz%ﬁi wwmwﬁmsmrmaw,Wu

8 SVF 1o

gg«\o)ra%m*)xmmmwa%, .%fi? .
RBHY A2 B RH LS TR, v 2 VY

1014

A WERBTCIE 21 fiH 20 Bl BN IR A R
BTWHDREN L, T2 FVENDH B REORE
MRS 4 ik 2 (e D, %ﬁﬁﬁ%Ux

2 HENSr (RR=053) KERLCwEP,

VF A ORIRFEHE, t&JﬁilETﬂM{!ﬁ{i’ez BT
BHEEAME S, IFIRMEIERbEC, Bt ak
LAEL, SEAINMID L % B ETRELL Ty
B OUBMIAYTR), £, MEHHON S Gy
%ﬁ&é@?ﬁx@ﬁ%m1ﬁ0uwmufm"
¥, BEFRBRRED D LY TADERYE
MR E TIREIRSHAT 2 £ TTh 5 UL

SO mT&/VZ#ﬁﬁLL 2 ORI
i, UF RS o AT 77225 BT
Bofediitl, 7 2F VNS BT 52E
Zﬁﬁkzsﬂémﬁtfkbm 7 oF DR
Wby 7 ARBRANELT 22 L% ERLTNS,

VIS VRORBLY TARBN R T, §

HEh B0 AV ARG i»;-?’ﬁé;%%‘}};@"?‘[&tﬁ"& LT,

LAY Y FrROBREMREENCNE

(3 3), BAILOh SR TONBICERT L,

SRR L DA A =y 5% COIE
Db b RETH iﬁ@:ﬂ’{ D 4L
AEFEES A% T s R DR L, SIS

DY RADWEE 806% (RR=17) &, 7.

A WRREDWR T 7, e, WHEEE

LTS, BRSO 5 AR
TR LR ¢, BHRIEIRICERRD B

ANREIEE Vol 41 No.7,2009~7

—382—



R FHFIRTEOEBLY TR

SBEFD Y 1 )L AR & BRRIR

& o LA SR 44 <))
B0 30,2 40,9949 ns.
gn SRS 45 {808} £.60359
E7R% BN 30 8
EIA-igM Bk < 8.0 HiERN O 28 {933} 7 {8755 8.
EIA-Ig@ ki FRHRIHE' 233E 27 224We | 000206
SR g 41 13
B34 1 (9% 12 {28.3) 8 (h1.5} 0.030975
MNETREE #y (5) 18 {438 9 B892} n's.
BV IRERRIEES [$244 417286 5.69:k 2,66 1.04538

* oaFoEs S H TRBIE TOU tRIA 8 CRIES 2008 3 O - SRaE)

T 01 VARORSD |

[ A~ 0BT | | snosst | | MEsANEoRT |

1] Az?X?Q?z&@@%&¢7xﬁ%@w B RE
GREED 2001 % O 1R

fo Lt G, BRI e TR
& 1;;}‘3;5»3;1[_,‘“ ST TpA BRERAS R B
o BUST Lok,
L

W, e
i (A

TUSE, Al ~RIRANTA SYWE
3\;3‘ v '} A ?))‘ ’fﬁk NE él Qgﬁ‘{fﬂﬁl z‘:.l.
Ay ‘Eivf”\ﬁ»ﬁj@d‘lm&) STV iy

i1, ’f»?‘ﬁ P BT S REI
A ORISR TS

BHRPE LU vaceine failure RT b,
KHFBBRIELOEE

wrf WA BRI R T,

R «'té «f f.it‘»ix i%m
A IS : *

s‘;, ’/'"

1R *za}i

—383—



X
1 Yochida N, Fujine M, Mivama A, ot 2l L3baps vivgs

reinfaction 18 ot a rare event confirmed by veverse
trapserptation. Joopibedizied isothésmal amplification.
FMied Vieol BO ¥ 317523, 2008
2 Gur PR Lablache ©, Belw §, et al ! Syrptomatic
ATps vires romk\tmm 3 Mind Vieal 45 7.17+23, 1945
R 8 18

T AN
i3y hn.i

Y e

'y\ 1 T B

£ ! B, AR IR
12 : ‘J?f?“.&il. 2000
Kashbwag Y Kawashiog B, Takebma Koot @17 Detee-
Hon of HOMPS ¥ioas gonwme - dirgstly Komeclinical sam-
ples and # stple methed for genctic differentintion of
the Heshine vacoing avain from vild straing of mamps
virns. | Moed Vired 52 £ 165149, 1997
53 Ckadug T Yoshide N, Pujive M, et al ¢ Ripid disgrnstic
sopbad for the deledtion of dmumpy virgs: genome by
oap-riadisted Tsatbermal amplification. J Chn 3
A3 1 1885631, 2005
Wik *’ ‘w{ PSR Y Vaecine Falure ©
X R6 VR0, 2008
e BRI A v ARG Y
%, RENAZ  Ned-1349,

Micro-

TR Sy e A

) mi Pk - g
S0, 2007

Hd g% 3 Avidity
mn‘a R W 24 : 380 Hog
10) e f'§ SHR L B A e TR Lo, ARRLEL

A3 2AT-282, 002
11 Heiid A, Buobin §,
371 5 932~ 044, 4008
12) Bonpel B, Dutly A, Weinheeger C, Plotkin 842
Mumps vacelne it :
Vaceine 24 1 7037
T MEEE,

Miubleownn K D Munmps. Lancet

raimg ad aseplic Teningitis,

44, 2007
143 Beiss PA, Febrs L], Parker RA, ot &) ¥ Rustained g
mission of mumps i 3 Wighly wao
Auseasment of privaary

el population

e fhsee and waning yacoi-
weitduced ounuaity | Infest Dis 160 1 778, 1994

158 Davan GH, Rolin % 3 Mineps outbresks ko vacoinatiad
paptlations T g availakile by xmm\ vaccines. effaciive
endugh to prevent outbreak 7 Cline lufect Phs 471 ¢
1458~ 1467, 2008

Epi}epsy exposure course ('CA, ﬁ‘ﬁﬁﬁ%@]ﬁﬁ

VAR PR R S8
A s f)ﬁi‘ﬁ"v!’"" L E
HTEBRIRE ms: LTy

—-2X) B %I’q

a3 L‘ AL R e A e B '&l}tt it Fwneswhosp.gojps szec2 07 EpilepsviixposursCourseshtm) %
; prd Fos jp pilepsy

{41 (B HNPIE RIS, TEL ¢ 054-245-5446

1016 I RUNE

Volo4l  No. 7, 2000-7

—384—



Vaccine 27 (2008) 966-971

Immunogenicity of newly constructed attenuated vaccinia strain LC16m8A that

expresses SIV Gag protein

Hajime Suzuki?, Minoru Kidokoro?, Ismael Ben Fofana®!, Takashi Ohashi?, Tomotaka Okamura¢,
Kazuhiro Matsuo <2, Naoki Yamamoto¢, Hisatoshi Shida®*
3 Institute for Genetic Medicine, Hokkaido University, Kita-15, Nishi-7, Kita-ku, Sapporo 060-0815, Japan

b Department of Virelogy Ill, National Institute of Infectious Diseases, 4-7-1 Gakuen, Musashimurayama, Tokyo 208-0011, Japan
© AIDS Research Center, National Institute of Infectious Diseases, Shinjuku-ku, Tokyo 162-8640, Japan

ARTICLE INFO ABSTRACT

Article history:

Received 14 August 2008
Received in revised form

23 November 2008

Accepted 6 December 2008
Available online 7 jJanuary 2009

We developed the method to efficiently construct recombinant vaccinia viruses based on LC16m8A strain
that can replicate in mammalian cells but is still safe in human. Immunization in a prime-boost strategy
using DNA and LC16m8A expressing SIV Gag elicited 7-30-fold more IFN-y-producing T cells in mice than
that using DNA and non-replicating vaccinia Dis recombinant strain. As the previous study on the DNA-
prime and recombinant Dis-boost anti-SIV vaccine showed protective efficacy in the macaque model
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humoral responses by a prime-boost vaccine encoded with simian immunodeficiency virus gagfpol. ]
Immunol 2006;176(3):1784-95], LC16m8 A would have potential as a better recombinant viral vector for

© 2008 Elsevier Ltd. All rights reserved.

1. Introduction

As vehicles for delivering antigens of HIV-1, replication-
defective viral vectors have been extensively studied because of
their safety. For example adenovirus and vaccinia virus-based vec-
tors expressing Gag, Nef, and other components of HIV-1 have been
evaluated in monkeys [1,3] and human trials [2,4,5]. They, how-
ever, generally have not induced sufficient level of immunity nor
protected human from HIV-1 infection although they elicited con-
siderable anti HIV/SIV immunities in animal models [6]. Moreover,

controversial results have been reported on containment of chal- -

lenged viruses depending on SIV or SHIV, a hybrid virus between
HIV-1 and SIV, in monkey models [1,7]. Therefore more effective
vehicles may be needed for HIV vaccine development.
Replication-competent vaccinia virus that has been proven to
be safe in human vaccination against small pox could be a good
candidate for a better vehicle. Vaccinia LC16m8 strain has been
shot to 100,000 people without any serious adverse effects [8].
The LC16m8, however, has been found to be genetically unsta-

* Corresponding author. Tel.: +81 11 706 7543; fax: +81 11 706 7543,
E-mail address: hshida@igm.hokudai.ac.jp (H. Shida).
! Present address: Microbiology Division, New England Primate Research Center,
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? Present address: Research and Development Department, Japan BCG Laboratory,
3-1-5 Matsuyama, Kiyose, Tokye 204-0022, japan.

0264-410X/3 - see front matter © 2008 Elsevier Ltd. All rights reserved.
doi:10.1016/j.vaccine.2008.12.015

ble and to generate spontaneously more virulent revertants from
stock of LC16m8 viruses. To improve LC16m8, we identified the
B5R gene responsible for the reversion, and constructed geneti-
cally stable LC16m8 A, which is essentially as same as LC16m8 in
antigenicity and safety in mice, and approximately 1000-fold more
immunogenic than non-replicating vaccinia, MVA strain. In partic-
ular, LC16m8A never elicited any symptoms in severe combined
immunodeficiency disease mice even at 107 pfu dose [9]. Therefore
LC16m8A could be a better vehicle for vaccines against HIV and
other human diseases.

Gag proteins of HIV-1 and SIV are major antigens to elicit cyto-
toxic T lymphocyte (CTL) responses. Activity of anti Gag CTL in
HIV-1-infected people inversely correlates with their viral loads
[10]. In some monkey experiments of SIV infection, the strength of
anti Gag CTLhas beenreported to correlate with the containment of
SIV[11]. Therefore, we constructed LC16m8 A that expresses the gag
gene of SIVmac239 to compare its ability to elicit anti Gag immu-
nity with replication-defective vaccinia virus DIs strain, which has
been reported to be immunogenically similar to MVA [12}], and
to evaluate its potential as a recombinant vector for HIV vaccine
development.

During the course of constructing LC16m8 A -based recombinant
viruses, we encountered a drawback, such as inefficient incorpo-
ration of the foreign gene by conventional method in which an
in vivo recombination process is involved. Therefore, in this paper
we firstly describe our new device including construction of a new
strain m8 Avnc110, which prompts construction of m8A express-
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ing the gag gene of SIV by in vitro ligation of the vaccinia genome
with foreign DNA.

2. Materials and methods
2.1. Cells and viruses

Rabbit RK13 cells were cultured in RPMI1640 supplemented
with 10% FCS. Human Hela, mouse 1929, NIH3T3, hamster BHK, and
primary chicken embryo fibroblast (CEF) cells were maintained in
DMEM supplemented with 10% FCS. Canarypox virus (a kind gift of
National Institute of Animal Health) [13}, and LC16m8A [9] and DIs
[14] strains of vaccinia virus were used. Viral titers were calculated
on the basis of the number of plaques on CEF. The titer of LCI6m8A
was similar when titrated on RK13 and CEF monolayers.

2.2. Construction of pJWSIVgag

To construct the plasmid that expresses the SIV gag gene
under the cytomegalovirus promoter, the gag coding region was
amplified with a pair of primer SIVGAGF1 (GCCAAGCTTGCCACC-
ATGGGCGTGAGAAACTCCGTCTTGTCAGG; the underlined sequence
is Hindlll site) and SIVGAGR1 (CGCGCCCGGGCTACTGGT CTCCTC-
CAAAGAGAGAATTGAGGTGCAGC; the underlined sequence is Xmal
site) using pSIVmac239 [15] as a template under the condition:
2 min at 94°C, 20 cycles of 30s at 94°C, 60s at 60°C, 2min at 72°C,
and a final extension for 5min at 72°C. The gag fragment gener-
ated was digested with HindIll and Xmal, and then ligated with
the enzyme-digested pJW322, which harbors the cytomegalovirus
promoter derived from pJW4303 [16] (a kind gift of Dr. Y. Takebe).

2.3. Construction of m8 Avnc110

To generate a transfer plasmid pVNC110, the vnc/KE sequence
(5'-GGTACCCGCCCGGGCCGGACCGGCCGGCCGAATTC-3')  contain-
ing four restriction enzyme sites (Srfl, Sfil, Rsrll, and Fsel), which
are not present in the vaccina virus genomes, was inserted between
Kpnl and EcoRl sites of pSFJ1-10, which harbors a strong comnposite
promoter consisting of the cowpox A-type inclusion body (ATI)
and multiple mutated-p7.5 promoters (PSFj1-10 promoter), which
are sandwiched with the segments of the vaccinia hemagglutinin
(HA) gene [17,18]. pVNC110 resultant was verified by sequencing
to harbor these sites downstream of PSFJ1-10 promoter, which is
sandwiched by the segments of the vaccinia HA gene.

Next, we transfected 1.5 pg of pVNC110 to 1 x 10° BHK cells,
which had been infected with LC16m8A at 0.05moi, to construct
m8Avnc110. After the culture at 33°C for 2 days, the progeny
viruses were harvested and their plaques were formed on RK13
cell monolayer. The candidate viruses were selected on the basis
of HA~ phenotype [19]. To ascertain whether the virus contains
the expected sequences of pVNC110 in the HA gene, the virus-
enriched fraction was prepared by disruption of the infected cells
by repeated freeze and thaw followed by clarification by low speed
centrifugation and concentration by centrifugation at 15,000 rpm
for 30min in microcentrifuge at 4°C. Then, it was used as a
template for PCR with a pair of the primers vwHA867s (GGATC-
TACACATTCACCAGA) and vvHA1009as (CTAGTGTATGTGACGGTGT),
the sequences of which were presentin the HA gene, under the con-
dition: 2min at 94°C, 30 cycles of 30sat 94°C, 60s at 54°C, 60s at
72°C, and a final extension for 5min at 72 °C. Virus containing the
sequence of VNC110 produced a 1kb fragment of PCR product.

2.4. Construction of m8 ASIVgag

Viral particles of m8 AVNC110 were purified by method includ-
ing banding in sucrose gradient centrifugation [20], and then

viral DNA was isolated by phenol extraction method. The vac-
cinia DNA was digested with Cpol and Fsel followed by purification
with phenol extraction and ethanol precipitation. The gag region
in SIVmac239 genome was amplified by PCR using pSIVmac239
[15] as a template with a pair of the primers CPO-SIV gag f2
(TTTCGGACCGCCACCATGGGCGTGAGAAACTCCGTCTTG; underlined
sequence is Cpol site) and FSE-SIV gag r1 (TATGGCCGGCCTAC-
TGGTCTCCTCCAAAGAGAGA; underlined sequenceis Fsel site)under
the condition: 2 min at 94°C, 20 cycles of 30s at 94°C, 60s at 60 °C,
2min at 72 °C, and afinal extension for 10 min at 72 °C. The gag frag-
ment was digested with Cpol and Fsel followed by purification with
PCR purification kit (Qiagen, Hilden, Germany). The digested vac-
cinia genome (5 pg) and gag fragment (0.3 pg) were ligated using a
ligation kit (Takara, Otsu, Japan) according to the manual, purified
by phenol extraction and concentrated by ethanol precipitation.
The ligated DNA was transfected with lipofectamine LTX (Invitro-
gen, Carlsbad, USA) to 3.5 x 10° BHK cells that had been infected
at 10 moi with canarypox virus. Usage of avipox viruses as a helper
virus has beenwell established [21]. After 2 days cultureat 33 °C, the
progeny viruses were harvested by repeated freeze and thaw and
titrated on the monolayer of RK13 cells. m8 ASIVgag was cloned
from single plaque and its homogeneity was evaluated by staining
the plagues with sera of monkey infected with SIVmac239 and alka-
line phosphatase-conjugated anti monkey IgG antibody followed by
NBT/BCIP coloring reaction. All plaques were positively stained.

2.5. Construction of rDIs/PSFJ/5IVgag

To construct a complementary transfer vector for the deleted
region of DIs, we used a pDlsgptmH5 plasmid (a kind gift
of Dr. K. Ishii) that possesses both the modified H5 promoter
and the E. coli guanine phosphoribosyltransferase (gpt) gene
driven by a P75 promoter, which are sandwiched with the
DIs fragments adjacent to the deleted region [22]. A vaccinia
synthetic PSF]1-10 promoter sequence [17] was amplified by
PCR at 52°C of the annealing temperature using a pair of the
primers: PSFJ1-10s (ACATGCATGCATGAAGTTGAAGATGATG: under-
lined sequence is Sphl site) and PSFJ1-10r (GATATCCTCGAGCA-
GCACACCGTGCAATAAATT: underlined sequence is EcoRV and
Xhol sites). To substitute the PSFJ1-10 promoter for the mH5
promoter, the PCR product was inserted into the Sphl-and
EcoRV sites of pDIsgptmHS5, generating pUC/DIs/PSF] that could
express the foreign antigen gene under the control of the
PSFJ1-10 promoter. A DNA fragment encoding the full-length
gag gene of SIVmac239 was amplified by PCR at 55°C of
the annealing temperature using a pair of the primers: gag-
s (CCCCCCGGGATGGGCGTGAGAAACTCC: underlined sequence is
Smal site) and gag-r (CCGGAGCTCCTACTGGTCTCCTCCAAAGAG:
underlined sequence is Sacl site), and inserted into the Smal
and Sacl sites of pUC/DIs/PSF] to generate the transfer vector,
named pUC/DIs/PSF]/SIVgag. This plasmid (10 g) was transfected
by Gene-Pulser (Bio-Rad Laboratories, Inc. Hercules, USA) to CEF
infected with DlIs at 1.0 moi. Recombinant DIs clones expressing the
SIV gag gene were selected in the presence of gpt [23].

2.6. Western blotting

m8ASIVgag and rDIs/PSF]/SIVgag were infected to various cells
at 3 or 5moi and cultured for 24 h at 33°C, Then the infected cells
and culture medium were collected and their protein amounts
were quantified by BCA assay. Appropriate amounts of the cell
lysates and medium fraction indicated in the figure legends were
subjected to 12% SDS-PAGE and immunologically detected using
500-fold-diluted sera from SIVmac239-infected monkey and alka-
line phosphatase-conjugated anti monkey IgG antibody (Promega,
Madison, USA) followed by NBT/BCIP coloring reaction.
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2.7. Immunization

Seven-week-old female C57/BL6 mice were purchased from
CLEA Co. Ltd. (Tokyo, Japan). Fifty microgram of pJWSIVgag was
intramuscularly injected into the right and left quadriceps, and
1 x 108 pfu of vaccinia viruses were inoculated intrademally accord-
ing to the schedule indicated in Figs. 3A and 4A. All mice were
maintained according to the institutional animal care and the
guidelines of Hokkaido University. The study was conducted in a
biosafety level 2 facility under the approval of an institutional com-
mittee for biosafety and in accordance with the requirements of the
World Health Organization.

2.8. Assay of cellular immune response by IFN-y ELISPOT

SIV Gag specific IFN-vy producing cells were quantified 2 or 3
weeks after the final immunization using an ELISPOT kit for mouse
IFN-y (R&D Systems, Minneapolis, USA). The excised spleens were
disrupted with a syringe plunger and passed through a cell strainer
(Becton Dickinson, Franklin Lakes, USA). Isolated spleen cells were
suspended at 10° cells/ml in RPMI 1640 medium supplemented
with 10% fetal bovine serum, penicillin and streptomycin. Aliquots
(100 pl) were plated into wells that were coated with anti-mouse
IFN-y antibody and stimulated with SIV Gag-specific 15 mer over-
lapping peptide pools (0.5 g of peptides/10° cells) (A gift of AIDS
Research and Reference Reagent program. Catalog #6204). Cells
mock-stimulated with medium alone served as a negative control
while cells treated with 50 ng/ml of phorbol 12-myristate (PMA)
and 0.5 pg/ml of calcium ionomycin were used as a positive con-
trol to ascertain the number of viable T cells. After 24 h incubation,
IFN~y secreting cells were detected according to the manufacturer’s
instructions, Numbers of spot forming cells (SFC) were determined
using the ImmunoScan Plate Reader with ImmunoSpot software
(Cellular Technology Limited, Cleveland, USA).

2.9. Proliferation assays

Lymphocyte proliferation was measured by incorporation of
BrdWinto the stimulated-lymphocytes using cell proliferation ELISA
BrdU kit (Roche Applied Science, Mannheim, Germany). Isolated
spleen cells (1 x 10%) were cultured in a 96-well assay plate (BD
Falcon, Franklin Lakes, USA) in the presence or absence of recombi-

LC16m8A

lnfectlcn

pVNC'HO

)
Sl S Cpol Fael
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nant SIV Gag protein (SIVmac251 p27; Advanced Biotechnologies,
Inc., Columnbia, USA) at 5.0 jug/ml for antigen-specific stimulation.
The plates were incubated for 2 days at 37 °C, and then another 24 h
in the presence of BrdU (100 j.M). Uptake of BrdU was determined
using luminometer (Wallac 1420; PerkinElmer, Branchburg, USA).
The results were expressed as the stimulation index (SI), which was
calculated as aratio of relative light unit per second in the presence
to that in the absence of the antigen.

2.10. Statistical analysis

Data were expressed as arithmetic meandstandard error of
means (mean=+S.E.M.). The data analysis was carried out by using
Student’s t-test (EXCEL version 11.5, Microsoft). A P-value of <0.05
was considered significant.

3. Results
3.1. Construction of m8ASIVgag

Fig. 1 illustrates the outline for construction of m8ASIVgag.
Firstly we constructed m8AVNC110 strain by usual method in
which pVNC110 was transfected to BHK cells that had been infected
with LC16m8A. Resultant m8 AVNC110 harbors PSFJ1-10 pro-
moter followed by the multi-cloning sites containing the restriction
enzyme sites which are not present in the vaccinia genome. To
construct m8 ASIVgag, the genomic DNA extracted from AVNC110
virions was digested with Cpol and Fsel, which do not cut the other
part of the vaccinia genome, and ligated with SIV gag fragment in
vitro. Then the ligation mixture was transfected to BHK cells that
had been infected with canarypox virus, which cannot replicate in
marnmalian cells. A clone, named m8ASIVgag3, that was isolated
from one among six plaques formed by the progeny viruses pro-
duced SIV Gag protein judged by staining the plaques with sera
derived from a SIV-infected monkey.

3.2. Comparison of Gag production by LC16m8A and DIs-based
recombinants

Previously Honda’s group constructed replication-deficient vac-

cinia DlIs strain-based recombinant, which had immunogenicity
similar to MVA-based recombinant {12]. We now compared by

VNC110 vaccinia geniome

Digestion with REs
SiV gag

\(vitro figation

: Canzgyg virus

Transfection

ASIVgag

s |

Fig. 1. Schematic presentation for construction of m8ASIVgag.
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Fig. 2. Western blotting for p55 Gag produced by vaccinia recombinants. Appro-
priate fractions (1/50-1/10,000) of the cell lysates and medium prepared from
m8ASIVgag- or rDIs/PSF)/SIVgag-infected cells were subjected to Western blotting.
One hundredth of the cell lysates contains approximately 1 g of proteins.

Western blotting the amount of Gag protein produced by LC16m8 A
and DIs, both of which used the same promoter for expression
of the foreign gene (Fig. 2). In mouse L cells, where DIs is not
able to replicate, approximately 100-fold more amount of Gag
protein was detected in both medium and cells infected at high
multiplicity with m8 ASIVgag than that in the cells infected with

DIs/PSF]/SIVgag, whereas m8 ASIVgag produced Gag protein just
several fold more than rDIs/PSFJ/SIVgag in CEF in which both
viruses replicate. In human Hela, mouse NIH3T3, and rabbit RK13
cells m8 ASIVgag again produced Gag protein 100-fold more than
rDis/PSF}/SIVgag (data not shown). These results suggest that pro-
duction of Gag is affected by not only the promoter just upstream
of the foreign gene but also the replication capability of the vector
virus.

3.3. Immunogenicity of LC1I6m8A and DIs-based recombinants

Next, we evaluated the immunogenicities of these recombinant
viruses in mice by priming with plasmid pJWSIVgag expressing
the gag gene followed by boosting with these recombinant viruses.
Considering the preceding reports that viral vectors failed to elicit
enough immunities in human although they were nicely antigenic
in mice under optimal immunization schedule [4,24], we com-
pared their immunogenicities under the suboptimal condition that
includes two or three priming with pJWSIVgag followed by boost-
ing once with 1x 108 pfu of the recombinant viruses. We have
assessed the number of [FN-y producing cells by ELISPOT assay 2
weeks after a shot of the recombinant viruses, and found that sev-
enfold more cells were induced by prime-boost vaccination with
pJWSIVgag and SIVm8Agag than that of rDis/PSFJ/SIVgag (Fig. 3).
We also evaluated the induction of Gag specific IFN-y produc-
ing cells by single immunization with pJWSIVgag, SIVm8Agag or
DIs/PSF}/SIVgag. In contrast to prime-boost regimen, significant
positive spots were not detected by ELISPOT assay(data not shown).
When assayed 3 weeks after final immunization with the viruses,
differences were more prominent in that only one among four
mice immunized with rDIs{PSFJ/SIVgag were ELISPOT positive com-
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Fig. 3. Comparison of booster effect by m8ASIVgag and rDIs/PSF)/SIVgag. (A) Schematic drawing of experimental design for immunization. Mice were immunized twice
with SIVgag DNA followed by one boost with rDIs/PSF|/SIVgag (group 1) or mBASIVgag (group 2). (B) Frequency of SIV Gag-specific IFN-+y-producing cells in immunized
mice. Spleen ceils were stimulated with pooled SIV Gag peptides, and IFN-y-producing cells were detected by IFN-vy-specific ELISPOT assays. Data are expressed as the mean
number of SFC per 10° splenocytes + S.E.M. (C) Induction of SIV Gag-specific lymphocyte proliferatives response. Spleen cells were cultured in the presence or absence of SIV
p27 antigen, and incorporation of BrdU was measured as described in Section 2. Proliferative responses were presented as the value of the stimulation index (SI). Data are

mean + 5.E.M. N.S. means not significant.
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three times with SIVgag DNA foliowed by one boost with rDisfPSF)/SIVgag (group
3) or m8ASIVgag (group 4). (B) Frequencies of SIV Gag-specific IFN-y-producing
cells in individual immunized mice were presented as the number of SFC per 10°
splenocytes. SFC of individual mouse was counted in triplicate and presented as the
means £ S.EM.

pared with all positive mice with m8Agag and average of ELSPOT
was approximately 30-fold more in mice immunized with m8 Agag
than rDIs/PSF}/SIVgag (Fig. 4). To monitor the sensitivity of ELISPOT
assays, we always included positive controls that were splenocytes
stimulated with PMA and ionomycin, and ascertained that they pro-
duced 300-500spots/10° splenocytes in every experiment (data
not shown). .

Proliferation capacities of the lymphocytes derived from the
immunized mice were also compared based on BrdU incorpora-
tion. Splenocytes from both immunized groups showed low levels
of T-cell proliferation in response to stimulation with SIV Gag pro-
tein (Fig. 3). But we did not find significant difference between the
miceimmunized by either virus in contrast to the results of ELISPOT
assay described above.

4. Discussion

In this study, we devised a new method involving in vitro ligation
to efficiently construct recombinant vaccinia viruses expressing the
foreign genes. We could construct SIV Gag expressing m8 A only by
this technique but not by the conventional method, which involves
in vivo ligation. Moreover, we have successfully constructed two
additional recombinant viruses expressing the chimeric genes,
which contain rat MHC class [ with an epitope sequence fused
with 32 microglobulin. Approximately 60% of the progeny viruses
expressed the transgenes even when no methods were used to
enrich the recombinants (They will be published elsewhere.), sug-
gesting that this new technique is generally applicable to construct
m8A-based recombinant viruses.

Here, using the same promoter in both recombinant DIs and
LC16m8A strains of vaccinia, we have demonstrated a much more
efficient expression of SIV Gag transgene by the latter in several
mamrmalian cells, which were infected at a high dose of inoculum.
In contrast, less difference was observed in the level of Gag protein
expression in CEF probably because both recombinant viruses prop-
agated at comparable level in this cell type. These results suggest
that vaccinia viruses, which propagate better, could provide more
efficacious expression of immunogens of interest.

The propagation capability and related efficacy of Gag pro-
duction by these recombinant vaccinia viruses may reflect their
immunogenicity. IFN-y producing T cells evaluated by ELISPOT
were more efficiently elicited by m8 ASIVGag and lasted longer than
those by rDIs/PSF]/SIVgag. Since several non-replicating vaccinia
virus vectors including DIs, MVA, and NYVAC have been shown to
be similarly immunogenic in mice [12,25], replication-competent
vector such as LC16m8A may be more immunogenic than gen-
eral non-replicating vectors. Since anti-SIV vaccination comprising
the DNA-prime and recombinant Dls-boost has been reported to
elicit protective immunity in the macaque model [26}, it may be
expected that m8 ASIVGag would confer better protection against
SIV challenge.

Our results are in contrast with reports by Hirsch et al., that
showed similar level of immunogenicity between SIV Gag recom-
binant MVA and a replication-competent vaccinia vectors when
a very high dose of vaccine was applied {27]. However, it should
be important to evaluate the immunogenicities of vaccinia recom-
binants under the suboptimal immunization schedule, including
a single boost with a low dose of vaccinia recombinants, which
was adopted in this study, given that unsuccessful outcome of the
human trials by the vaccines [2,4] that had been appreciated based
on protective immune responses elicited by optimal immunization
schedule in model animals [24,28].

Mucosal immunity has been suggested to be important for pro-
tection against HIV, because it sexually transmit in most cases.
Since history of exposure of replicating virus in mucosal tissues
has been reported to prime the mucosal immune systern and
lead to the induction of secretary IgA [29}], it is expected that
LC16m8A vaccination via the mucosal route may induce effective
mucosal immunity. Moreover, replicating adenovirus vector has
also been reported to be more effective than non-replicating one
[30].

In contrast to the more efficient induction of IFN-y producing
T cells by m8 ASIVGag, the Gag-specific lymphocyte proliferation
responses were similarly elicited by both recombinants. Vaccinia
viruses produce various kinds of immunomodulatory factors, which
may tend to elicit uneven immunities [31]. Therefore, it is con-
ceivable that quantitative and qualitative differences of the factors
produced by LC16m8A and DIs strains may cause the diverged
immune responses.

In summary, we devised an efficient method to construct a
recombinant virus based on LC16m8A and evaluated it as a vac-
cine candidate. This replication-competent virus vector showed
merits for further development in the viewpoint of its ability to
elicit enhanced cell-mediated and hopefully humoral and mucosal
immune responses.
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Varicella-zoster virus (VZV) glycoprotein H (gH) is the major neufralization target of VZV, and its neu-
tralizing epitope is conformational. Ten neutralizing human monoclonal antibodies to gH were used to map the
epitopes by immunohistochemical analysis and were categorized into seven epitope groups. The combinational
neutralization efficacy of two epitope groups was not synergistic. Each epitope was partially or completely
resistant to concanavalin A blocking of the glycomoiety of gH, and their antibodies inhibited the cell-to-cell
spread of infection. The nentralization epitope comprised at least seven independent protein portions of gH

that served as the target to inhibit cell-to-cell spread.

Varicella-zoster virus (VZV) glycoprotein H (gH) is the
major target for neutralization (4, 5, 7, 9, 18), and it plays an
important role in viral entry and cell-to-cell spread of infec-
tion (1, 3, 11, 12, 15). We isolated human monoclonal anti-
bodies (MAb) to gH using an antibody library called AIMS4
constructed from B-lymphocyte-rich tissues of several dozen
people (6, 19). Nine clones were selected for their neutral-
izing ability and their Fab sequences of heavy (H) and light
(L) chains and used, in addition to TI-57, an anti-gH human
MAD from a hybridoma, to characierize the neutralization
epitopes of gH (18). Our system makes it possible to use the
Fab form, which has about one-third the molecular weight
of immunoglobulin G (IgQG), in order to eliminate the spa-
tial interaction between the Fc or other unreacted Fab of
IgG molecules on one gH molecule. The neutralizing
epitopes of gH are conformational, making gH hardly de-
tectable by Western blot or enzyme-linked immunosorbent
assay, and therefore, the conformational epitopes were
mapped immunohistochemically. The combinational neu-
tralizing activity between two species of Fab protein A (Fab-
pp) forms and the inhibition of cell-to-cell infection were
characterized, and the neutralization domain of gH was
found to comprise a cluster of the seven neutralization
epitopes and to prevent cell-to-cell infection.

Human embryonic lung cells were used to propagate Oka
varicella vaccine, and cell-free virus was obtained by soni-
cation of infected cells in SPGC medium (phosphate-buff-
ered saline [PBS] containing 0.1% sodium glutamate, 5%
sucrose, and 10% fetal bovine serum) followed by centrifu-
gation (13, 14, 16).

Except for TI-57, each MAb was expressed in two forms:
Fab-pp and Fab with an avidin tag (Fab-Avi-tag). Fab-pp cor-
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responds to an Fab molecule fused with two domains of the
Fe-binding protein A from Staphylococcus aureus (8) and pu-
rified on an IgG-conjugated column (19). Fab-Avi-tag is com-
posed of an Fab bearing a 23-amino-acid-long peptide tag that
can be biotinylated by the bacterial BirA biotin ligase (1).
Fab-Avi-tag antibodies were purified by using SoftLink soft
release avidin resin (Promega, Madison, WI).

To map the neutralizing epitope by Fab-pp, VZV-infected
cells in 24-well plates were fixed by air-drying and then with
50% methanol and S0% acetone. The Fab-pp form (5 pg/ml in
0.5 ml of PBS with 3% skim milk) was used to block gH
epitopes for 24 h at 4°C, and then 0.1 ml containing 110 10 pg
Fab-Avi-tag was added and incubated at 4°C overnight. After
incubation with streptavidin conjugated with peroxidase, com-
petition for the gH epitope by the first Fab-pp and the chal-
lenging Fab-Avi-tag reaction was visualized by using a Dako
liquid diaminobenzidine substrate chromogen detection sys-
tem (17).

To assess the relationship between the glycomoiety and
epitope, VZV-infected cells in eight-chamber culture slides
were fixed by air drying and 50% methanol and 50% acetone.
Then, the cells were treated with 0.5 mlfwell of 200 pg/mi
concanavalin A (ConA) (Wako Pure Chemical Industries Ltd.,
Osaka, Japan) in PBS for 1 h and with bovine serum for 1 h.
After being washed with PBS, the cells were incubated with 1
wg/ml Fab-pp from each clone or 1:50-diluted zoster serum at
37°C for 1 h, washed with PBS, and incubated with fluorescein
isothiocyanate (FITC)-conjugated anti-human IgG (H-+L)
rabbit serum (Wako) at 37°C for 1 h. The cells were observed
under a fluorescence microscope.

The cells in six-well plates were infected with 50 PFU/0.05
ml of cell-free virus for 1 h and incubated for 1 h without
antibody after washing the cells and then in the medium
containing 500 pg/ml of the Fab-pp of clones 10, 11, 24, 36,
60, or 94 for 4 days without a change of medium (19). After
fixation with 5% formalin, the cells were stained with meth-
ylene blue.

Blocking with PBS failed to inhibit the staining with each
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