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IY—0FFIR, BREFERT LT, @REES
LLTHEETS. NOD2{E, &< X D@tk D
RENEHR X L TS5 TV PGN OMBRS
THHLFINIRTFF (MDP) ¥B#T 5
LBRENA.

F¥7-THRIBERE

1. ¥5—THiR (CD8*T #ia)

CDE B AWt I 77/ ) V/RETFS TAP
BEF/ 2277 I ATRABEREEN+2T
i, BHRECTS. Thbdbb, BEICBUS
CDS*T it =7 A CHEBREICEETHS
(E 3)212=1m,

FS5—=TO—208BLLTIFN-y #7WL T
VEEEEICFS 58, RICHESSEEBER M
LT, BEEOMMOBL R LEERYET
BHOHHSPEETHS. CD*THEBEEE TR
#u | 7= M¢ % Fas-independent, granule-dependent
OBWMTE,L, BEOCHBEREZRTZLOHE
HFEhTWS. ZOT AL CDl-restricted T 3
=1—)VK&, LAM, phosphatidyl inositol mannoside,
glucose monomycolate, isoprenoid glycolipid (Cdlc
LESA) SO lipid » lipoglycan #EMT 5.
COFS5—TOENAOEHTH S granulysin i1
HEMRAOBEEYRT. COBRFISEEMR
BAFRELTREBICT S Lick 5. granulysin (i

11

=73

TNF-a

H b’
IL-10 \
MgiEtE L
IL-18 -2 98 INOSTRIN

B3 f#@geglru7y—9, AUA—T, 5T
il ieqe 31

179

AREEE, HE, FLhofsfrEbEEs. 26
ENR—7x UV EDRFFTTM HOBEELE
TEEZGNTWA. Thid/i—=72V LD Mg
ICABE, Mo AOESEEICHE granulysin 23(F
ATa-0rBEbnsd. RARBERE, BicaH
HESEEETHFS—TY /8RO mRNA DR
BEURAORABMETLTWAZ L #B6MICL
3, Fihbb, BRaiid5— T HMED granuly-
sin (4T 9000) EXETHASAMESERIEL
AEMERSLOTRAEVVLLELXZ TS, —
#, ¥5— TOTRAIL :13—7 U v HEEER
FCEETHLIMREVERE/L (K3).

—7%, MHC 7 5 A 1 BE#E O#B# O 38 kDa
B, HSP6S EHZEBT ATV ACDB* £5—
T % 19kDa Z 3, Ag85, CFPI0 (Mtbll) # &
TA5L L CD8* F5—THEEZHh TS,
ESAT-6 iR Ic%f+ 5245 — T THLA-A2 kil 82
~90 fir) 9 BT I /K AMASTEGNV, A&
LTFo—THEAChGZERTS. Ml
Rk THIL:, EFEGEREBRRRTER
$1E 7)1 SCID-PBL /hu |2, @ ESAT-6 X7+
Fa#EL, ChICHRMNTHLA-A2 #)5#E40R
TErFS—TZEEATERAT LS LICTDT
ML 7.

2. ¥5-THRMEEYA MDA (7T
M {EERF)

HfEE G CD8* 55— THIM (Tc) OBENICIE
A8~ T ke (Th filg) HoEEShHYA |
DA VHBLETHAE L LDTHLMICLE.
7S5ANRELXBRLF5— THRSLAFLE
44 % Th B2t CD4*CD8~ CHhH, 75 A1H
FAB#L+5—T Ml cEFXEE TS Thill
Bt CD8* TH 5. ¥/, E/70—F 4 IL-2
fikrAWT, IL-2d+5— T MRERICLFT
HFO—2THAET LERELEYW (R4).

E6IT, IL-2 LIZREAYA P44 TR
GtBERCLETHLCLEFS— THRS{EA
FRELETHLF THENL 7Y F—<, BLU
IL-2 (kFHEL F Th 70—V et RICERGT TH
LM GAIC L. TORITOER, IL-6, IFN-y
HF¥EF—THRAEAFLLTENIZFS—TH
LA FERT A LEHLGMICLAW), EEGI
IL-6 25 Tc BBOBMOSEEBICIERT A b
UL (E4). SAMERSEESE PBL ICH
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[T ]
gy |, s
TRALR '@ W
45 -TEROAHE FasUHAF o
(e n-2 L6
< ¥
un l 1] 0 —_—FEr=L2
N © ; sEBES
S TaRNn I I A 94 AiBREAREE
g Nyt =72 ERSoENEY
7391 LAB
L=1.7,12.13,15
IFN- o/, TNF- &

4 +#5—THEEERL: ENETER

%2

wiLvBE 75

. ¥ /29209
Mtb 72f fusion B
8.5B-ESATS6 fusion E
a{if (Antigen B5B), Ag 85A, MPB51, ESAT-6, Hsp65
19Kd lipoprotein

YavEF /4 A4y (BRA - EM) (HIFN, ZE)

FiLVEERS AN S Mbs.8, Mb9.9, Mtb32, Mtb39, Mtbl1

2. DNADOF

Hsp65 DNA, IL-12 BT, Hsp70DNA, ESAT-6 DNA, IL-6 85T, IL-6 RETF +1L-6 L7/ # —REEF +gpl30 85T,

y-IFN RE=F, Mb72i REETF, IL-15 REETF, IL-18REETF. M-CSFREETF, 38kd

DNA, #5— THESESRET,

CD40L, R=F, MPT64 DNA, MPT63 DNA, Kat G DNA, FREOFL W EERAARRET

3. YaveEFvIFBCGTIFY
@ Mib 121 RET

@ Antigen 85A-, 85B-, 85C-, MPBSI-RE&F, MDP-1 R{EF, ESAT-6:R{ETF, HSP6S BIETF
@ IL-6RETF, y-IFNRET, IL-28EF, IL-R2RET, IL-1BRET

@ ¥5—-THBRBEORET
4. attenuated BSEH
attenuated ¥L-E X5 W ICEE QNS DNA B A
attenuated ') A7 ) 78 IC RS REEMM DNA A
5. ¥S5—THRBA

T, ChoOF5— TR {EETFI by IL-2,
IFN-y, IL-6 OF AL ETEZREDHI68~10, Fi,
WRFAEOBGEREAE Tl PPD BRI+ S —
T O EBEROEL WET 28 Splc L Ases~10,

3. U4 MDA LRBRE
HiRS R EPIC IFN-y, TNFa, IL-6, IL-12 SEE
TH 5 LRMITEN TV 5 (HESEIRYER).

IV. BCG7F>

1. &W77F-MKkELTOBCG

1) BCGDRER

Pasteur BF%EAT @ Calmette & Guerin (3, Pasteur
OFBEERERLERIC, B IC k- TR~
NETALE/ETHLSHBHN6, 13 5MH230

180

R L, 19214, BHICHEEEOZVWEK
BCG (Bacille de Calmette et Guerin:BCG) :
Mycobacterium bovis strain BCG % §7:. BEHR
THEME | fEAIC BCC BEMEhTWAY,

2) HHEICKITS BCG OBALER

EUEIT, KIE 144 (1925), AV =LA
HPHBCC BEHLB--. TOE, HIo4HG
(KBA%E) ICk->TBCC OBMHER, AfkEM
BELICfThbh.

1942 - CEFAEMEATHH, BEE, Tokyol72
¥ (BCG Japan) (1960 I T h & TR MERE
BEHTHAINTOAST 172 R0%) KRS
+#, primary seed lot (fifi#k) L L-bD%®T 7
FUELTAHVWTW A,
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3) BCGOEHEBETER

BCG DR#KIZ/SAY—VHRFBRTH 54,
HRAEICEE VBRI TW(MicA LRz 5
Hizo7:. HREBTEFOERHS 2T 6N
FM7% BCG HIZ 2%, XIZ 1S6110 & mpi6s %
I=A—ICL TRALER, BRBEPOYTHIZ2
IV —D 186110 & mpt6d #H T 5 5T BCG Bk
{=3f <, Denmark (Copenhagen) #% Glaxo k/x
Yit 1 a¥—D 186110, mpt64(—) CHE LIiTRZ
5. TCIC#E SN M. tuberculosis H3TRv #E%*
) LADERFIHXAMIC, M.bovis % BCG DB\ %
DNA R4 707U 4 TR~=REOREIC Lh
i, iz kb 11 OFE (RD: Deletion Regions)
B Mbovis iCiFZBH T, E6I1 Mbovis ICiE A&
b3 5§ 2OFEEA AN D BCG Tii k&L TWwW5.

B (2004 8) ChooOfli4 D BCG El%E M
—EECHERNL, BW@EF2AKERT
ERMBUFLVWEBET7 77/ OMBWE, BEE
A~oFmigosBMA WHO IC LD ahi
(WHO U. Fruth, i@ aRfEsty 72— HE
47, Staten BFFFT P. Andersen, X [E FDA M.
Brennan, B CDC M. F. Iademarco 5).

4) BCG OHFM

BCG 77 F/OFBIEBTHS. BEHHIR
HETORRETHY, MIcF STk B ik
MENTWEP- 70 ESHih GIRMICAW
bh, EL{OEEETRZTORA LEZEOMPITT
TGRS AbN /Al L, BRERTIFV/THBHC L
LD, BTSRRI LRSS 2 0%
PHRBHETEVWETIC, BFAVWOhTREAI LS
TOBBETHS.

1940 FERE¥ 0 6 BCC OB FIHYHRICEHT S
FAREORESZOND (N, HITI0FA
FEIEAVFREAHR L L TEESh- AR
7z controlled trial (Chingleput study) Tit, £ ¢
AAURSBEShERR L. CORBRETE
WHO i1 BCG 77 F /HRBAOKEICED TH S
EERPicHELAE. BAkd WHO OBEICR -
7o, MRERRICHE~NERERRE CI—BNIC
BCG DR NMEVER A 1950 S H Sl h T
£, BEFICSVIER[SEERMEIC LD B REE
AMEFT A0 TR Vd LV AR, AV
BCG FOABOMEDRVIC L BZHEOES R E
BHEShTWAS. —F, PRICHT AE5EERR
HLERBER BN LOICR+ 22 TR
b5, BHERTIE, 2L OHRABERYE
(MfTHEEEE 7)) o8 L TR Ty B S
HBRESBohS.

V. SiILLEET7FMR

1. BCGII7F &Y 1 FERNBEETHT
i
BCG77F kN | HEENTRETH T 75
vEMR : B2 BRI Est v
Z—BEREE Y7 —5, ENTREOHL WY
7F /BB L. T AORBTH{TOBCG 7
7FUERBZ DO TEN AN (1 FiEoE)
EHRL:. v AOREERRTILBCG V7 F
VERADPICERTAFLOBET 7F/EDHT
Alrve. o« i HSP6S DNA +IL-12 DNA (HVI-
IURa—FR7E—) OF7FViLBCG T 7 F
VYEDL | BERNRREETH 7 s+ THH L

%3 BCC BMOBENPHREICMT 2 EEFAMERLR

— o e BERESH s
*@E BCGEH M®N BCGH
hta 1949 303 306 29 6 80
7 AN 1958 1,451 1,541 n 108 75
M77Un 1968 17,135 20,623 74 48 37
*E= 1969 2,341 2,398 3 5 0
4 F (Madanapalle) 1973 5,808 5,069 46 28 31
nA F 1973 629 2,545 15 25 80
JTAFYa 1974 27,338 50,634 141 186 31
*E 1976 17,854 16,913 32 26 14
*m 1977 12,867 13,958 93 56 7
A4/ F (Chingleput) 1980 79,398 272,455 93 192 0
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HRCERGTHLMICLA. COTZ2F/Tw
YARREL TRHERYRST DL, <7 AROR
EESENBCG 775/ BED I FFO 1L T LR
St Th¥ 1 HERDEVD. ChHOPRSE
PIsL & DR T < PRIl S h MR ¥ —id
WHO (it 74288 L H WHO STOP TB Par-
tnership IZBiEhA (1), £/, KEAERF
B (BRI - EMAERICLEThA.

2. HLLEED 77

BBV 7+ /RBOY T2z 2 2F v, @
DNA 2%, @Uav¥+v | BCG77FV
(BBLREELEL), TOMICKNEThD(FE2).

XYATHBCG 77 F v ADICEBRTAH
LWV rs+vit@snTtdixvw. bhbhid
HSP65 DNA +IL-12 DNA “FEf7 7 F/i2 T BCG
T7FVD 00 fEENET 7 FOMBICES L
(F 1, ®2)s19m,

1) DNA 9%

b bhit IL-12 DNA + HSP65S DNA ©)'7 7
VHHEMRETRL, genegun FAVWRETE
ETBCG £ LEHTHDE (W00 BET
BorsFvTtHAS LERLLICLA (BBERKX
2EENLLOFAWE). IL-20p3s BLU
pd0 # CMV 7O E—F —THIRICHEA L - RHRT
SAIFEFMLA. 612, EFREEE
H37RV f13 HSP65 DNA 7 7 F v OEMIZRTI L
= (FEDW,

HVI URY —AZxRZ2 F—ICHWESHE,
HSP65 DNA Hifh (HV] Uiy — A /HSP6S) T
BCG LN LAV THALA LEITIVAORTHL S
iC L7 (KRASES 8 M8+ L OkEHE)
(B2 ES).

=6z, HSP65DNA L IL-12DNA i # O
DNA 7 7 F % # 5 |7z, HSP65 DNA +IL-12
DNA 779 < AT, BCGERT7F U/~
2 Z0M, ., BROBEEED 100 SO H
Baoht-. +i2bb, HSP6S DNA+IL-12 DNA
7741k BCG IZHEL T 100 S LA LA D r i
FoivoF HRERLAE (BS). E6K, CO
HSP65 DNA +IL-12 DNA 7 7 /i1 HSP65S % »/
232 SUBIC R B w7 SERURE S A T YN
L7 (BCG 7 7F v/ ENIXAMICEVCHMRIL) .
¥ 7-, KS-Elispot Assay EHE)EtJl# (ELISA Assay
@ 200 fELL EOREEE) # VT, HSP6S DNA +I1L-

182

12DNA 7 7 F /i RO IFN-y B4 Sl # O
M b IFN-y B4 HROE L W {tlmt2BH T 5
CEEHOAICLAM.

Thic, BEWicE TS CDS BiE+5— T Ml
OHEEB WML 7=, £, BERAFEOXEL
HE# /7 TH 5 HSP6S 7 /37 HRIC/T 5
CDS [+ — T MO S BB L FHICHEL
. =, BCC77F/iIRE#I- T AF+5—
T #B8% HSP6S # /7 Icxd 5245 — T A%
WEEILFLA LB OS2 (BS)™.

COLBI, HVI-URY — A /HSP65 DNA +
IL-I2DNA V7 F /I BERICHT53+5—T#
BaSHEES®, IFN-y B4 MBas-{cis3, T b
Gl % /LT, BCG 775 k1 100 5L L
WGBTS Y 7 F /R ERMT 5 LHTRS
hi-e1s,

TF/ T4 WARY & —IZ#HA L IL-6 R
fEF (IL-6 REETF+IL-6 Lt 77 —R{ETF +
gpl30REF) 77 Fid, BCG LD L@ N
W77 F BRIz,

ko7 7588k, 55— T flz$ Thl @
ROGELHEREMBET S ik TRMENSS
LHhTRENA (E6).

FLOWRET 7+ OMBRREYHE { FHli = h,
WHO STOP TB VACCIENE GROUP MEETING
ICEH s hi.

—7, Huygen 51}, Ag8SA D DNA 77 F %
v, =7 ATHESRNFS— T (CTL)
HHEBEhAC L, BCCRELASOHHME

ML A LEBHOMICLA.

2) Ya¥r-bBCGI2¥

M 300 L EOF 2 BEFUWT B,
afilf Ag85B L XD 7 7 3 1) — (BSA, Ag8sC)
DNA®# 1) a4+ BCG icERL 7229,

ChOOREFEPNN2 Y x PR ZF— (X
BEeFBE) CH2A%LBCC ¥NEIC, RET
WAL, bhbhil BAS] (AgBSA+ Ag8SB+
MPBS1) Yaw K+ BCGIEBCG X h LiEh
AT FVTHLHC L BRERORRU S HRY
OFRTHOEMIZILAYY, SHICHlE, Y721z
FI7F O MDT G F /7RO DNA ¥
WALATA VI VEF F BCG OEMICIIL
7=. @ 72f tBCG I¥ BASI 1BCG L RIEEOEYD
TR BERICHRNE IFN-y B4 T #liEo
s » M+ % C b % Elispot Assay THIGHIZL
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1.0E+8

1.0E+T4

Il BCG Tokyo

3 Empty vector/vl

[] Hspes+miL-12/HVS

1.0E+87

1.0E+5

mean + 8D, n=§

5 Prophylactic efficacy of HVI-liposome/HSP65 DNA + IL-12 DNA vaccine in TB-infected mice (Sweeks after TB infection)

MNumber of M. tuberculosis

y ol
3) BEF/ v 277h attenuated (BHL) @
ERWRET 77
HOREERETEREASHTHBMEL BEHE
7 7FVETHHERSS. Reit (REEX
PIHEEL) 2610, akt BETERESH/HE
{£U A5 1) FHEIC Ag8SA—, 85BB—, MPB51-DNA
RRALFLOEE7 7F/2RRLE. COT Y
FUREQT7F L TRATESFISSH5Y.
4) RAIVBRLE, FLOEEDVF-
FUrsF AL, HidRom<, BEEO HSPSS &
WORARSHERBEN RO LIMEDH LA/
g—04%/-12 #{F5RETF (DNA) 2EMHT
LADNATZF/EBEINAELOTHS. HVI
AW ADOEFFIFL T DNA #EROMRAICED
RAATINGORARCREELE, BWRERG
OFBEE-7=. COFLVWY 7 FUitEEREC
BAEELEZChTWS (BEEICHT5) CDS
B+ — THROSEELMEL /-, T6IC IFN-
yEETHROS{EEHEL A
TYADERR  TVALHTI I/ F U EEML
B, BEEYRLY, SHMBOREEON YN
Ntz THE, FII7FVEEEL 227 AOEE
it BCG BEBOT I ADH 1 T4D | TRERXIAL
HbhoBERE -7z, 61, 6, LHBCG ¥
HLTo6H7I7F /e I8, BHIY I FHG0
1l ETH2IERT W,

183

3. FiLLE FPEGERRBERERITET L
SCID-PBL/hu
bhbhHttRicERI>THIEL /- SCID-PBL/
hu OFRTEEBRE) /K% SCID =7 AlZ4#H
4, BEEY VAZHECBREZEFFS-T
HlRES R ez, £HAL FRERITTT
v (e REVZ7F/HERITET V) HBARL

7=6.1.9)

VI. 775 -DR2

1. HLLEED 7 F -OEEGHA

H =27 A (cynomolgus monkey, |bE D
Bligs%Ic 30V &5 )b, Nature Medicine 2, 430, 1996
BR) *AVWBCG LD LR EPICEHBETET 7
FoHR (EFR, mit, FE HoEKk) LRT
ToFV/_EEYMBLAY. $habb, BERLE
Hfx b ok LCHVI YRy — A /HSP65 DNA +
IL-12 DNA 7 7 # VR, r12f BCG 7 7 F v/ H
HFehs (B2). +hbb, A=74H¥INIC3
B7 7 F 5% 3 AR TT - 7o, BEERELD,
4MMEICE FRBEIIVF /B SXI0CFU &
SHEAEALK, ¥R, H=7 AT TEBEERE
14T, aviro—)UE (EARE5E) Cii4pEd
4TEFETS (0% 47FF). HSP65 DNA+I1L-12 DNA 7
sF SRR, b2 mERF (S0%4EFH),
172f BCG 77 F/TARPIEF (75K 4FF),
EFEBS, ChoDT 7F/HRERAFLOLN)
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(A)
Efecior Treatment of
lrom mice vaccinated with  Ellscior cfls 0

?"lrﬂ-q-'uql'm'unug

IgHSpB5+mIL-124V)
IGHSPAS+mIL-124V)
IghspB5+miL-12MV)
IgHSOBS+miL-12HV)

i

Bl 6 Induction of CD8* CTL against M. tuberculosis in the spleen cells from HV)-liposome/HSP6S DNA +1L-12 DNA vaccine

#4 HVI-UY—A/HSP6S DNA+IL—12 DNA FE7
75 /B LARBERA =7 A FIVEFRAEHR

+S HVI-UMRY—L/HSPES DNA+IL-12 DNA FF"7 7
FAC L ARERRN =7 A FLOMEHWH T

& 2 EEETF R XETE
HV J-liposome/HSP65 4 2 2 50%
DNA+IL-12DNA
BCG 4 2 2 50%
S 4 0 4 0%

TRHAY (R4). kbbb, HVI VRV —A/
HSP65DNA +IL-12DNA FHi7 7 F v/ #5IcL B
BEER L 7 AFNVETRAEHRAB (F
4). ¥f-, HSP6SDNA +IL-12DNA 7 7 F /i1
UHEDREFEEL L TRLA (ES). 26
I, COPI7FV/ERELIA=I7A4FIVTi}E, o
VEO—BICEFELAEEE (P<0.01) 4T,

HSP65s fiICx L, MAMERIGE =LA (B7,
8). Ag8SB-ESAT-6 Md& % //%7H (Anderson {§
+6) bBEIhTWEY, TWVEY F, $LTiE
HREFRHTHS5. —J Huygen O Ag85A DNA
TI2F/RITA FIEy FTHEBTH IHY
WORERBETHICH LAY TEr v,

RAMEZ/NIYTA1 9 P IIFY, TV
T4 IAICBSADNA % BALALD Z7F /%
r85B BCG (Horowitz &) (1% 1 # clinical trial »
> TwWBW, A HIllDL 677794
A—8SADNA D ZF ik, T7VATOHE—A

184

L, an LaReuC
ThFy Fig+S.D HTLAHEEME
(mm/hr) (Student t test)
]
HYVJ-liposome 6
/HSP6S DNA 35419 P<0.01
+IL-12DNA 4
2
2
BCG 2: 11.25+11.3 HAEEZL
1
50
$f :: 29.75+18.1
40

clinical trial CiL, 85A DNA WA ICH T 5 % RF 15
EMMOSEH LN BAYN%ROT S E VKL
H7 75 /BEHO%HE L L T HSP65 DNA +1L-12
DNADZF/HdFoNb. VavEdr /b
NMBCG b HFWHTHA. 26K, bhbhit
HSP65 DNA+IL-12DNA 7 752 yavE+
YENRABCG V7 F v/ (lABbE, BOTHED
7 7F/MBETEEL TWAD,



EHE - HLVWBET7 75/ OB

365

Protocol

TB Erdman §x10?

intratracheal
instillation

fszawT aw |

=%

Hsp65/IL-12

UMIREL L § 17 s

2 a 8 8

0%y

HSPES DNA +
-1 20NA

avka=-iL

BE VrFvBEN=2 ATLORRY v RMREE

2, T4 -7 -25—% (¥R BCG-
A HVI/HSP65 DNA +IL-12 DNA 77 F
>)

EHICBCGI 7 F % TFAALL, FILWIZ
FURT—AZ—F5hEEAVWE. COF/543
I —T—AZ—ETI0%OEFERLAR (¥
9). —7%, BCG 77 F /My 58Il BXRDERF
BTH-72. TOLEIIC, L FOBEERICRL
WA= A FINEBCAERRT, @NTHLY
BEV7F/ERARERICEETCHMRBLA. T
fthb, XA TIHALRIC BCC BHiS/ BB T L
NTWAZEILLD, ISA3IvFI7F/ELT
BCG 7 7F V&AW, BRAT7F v (h¥EE, R

*HVJ-liposome-

185

=

1 year —/

ESR

Body Weight

Chest X-P
Immune Responses

Survival

A, EAN) ELTUNKROTASE VR ASHMRELA
CODNATZF R T—AZ—9 7%/ L LTH
WBS EIZED, BHEHLVWEET 75/ OK
CHMSTTHE L 2 AR EHERTHS (K 10).

VIl. Stop TB Partnership

TB VACCINE PIPELINE (New TB Vaccine
Working Group, November 2007) & L T, Stop TB
Partnership (WHO) (%2008 462 A 7 B IcH
T, LrbEBRCHICREZFLVWEET 757
VMRBOY A M EREELI:.

2 4« @ HV] /HSP65 DNA + IL-12 DNA 7 7 F
VHEMO—2 L L TExOPICHRENTWS (&
5,6, 7),

2006-2015 4 Global Plan to Stop TB & L T#HL
WHEET 7 F MR

2050 £ TICRSER®. S WHO OHBTH 5.

ChoOT 7F/IC20WTHRET 5.

1. BED7F-0FE
(1)
(2)
(3)
(4)

Prevent infection

Prevent disease

Prevent reactivation of latent TB infection
Shorten the course and improve the response
to chemotherapy
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(A) TB Erdman 5x10°
J_zs— |  mMmMAZA
] 1 year "}
[Monkey] DoFy
(H) — 01 BCO Tokys + M- bpasmmaiapdS DNA » i1 ONA

— 1 HVlipossmeHepSieiL 12 DNA

— G1HViEpotsmantapsd DHA » iL-12 DNA « BCOTovyoitcew

w— G4 BCG Tokye
— G Sk
100 ﬁ? BCG—HVJIDNA
80 1
; | i HVJDNA
# e I I Saline
@ HVJIDNA—BCG
] BCG
204
I‘l |I‘I Il.. I.I' l.lll al’l i B n

H9 EFrORBERRICBELIVAZZAFVERAGAOK Hp6s RE%®3— F+5 DNA 2V /2. HVI-UH0) — L /HSP-65

DNA+IL-12 DNA 7 7 o O T 231

- mm.n.;:

—_—

RA
17
INEE
=iz
Bk 13
10 HILVEBETFH Y29 () (DNATZFY)

2. =Zo0ATIdN—CRET7F - I9HEEhHh
-]

(1) Priming, Pre-Exposure

(2) Boosting, Pre-Exposure

(3) Post Exposure-Immunotherapy

VIIL &5 Y (C

HSP65 DNA +IL-12 DNA/HV] T/~Xa—77
Z2F/BRSHIETFSNTWAILIZLD, SOT
7 F/ BREOREFHCHERICRIOBHBRS
5.

ChOORWRER, WESEE FEFRPFHE
RMBHEFR - FREIEFRER, LRHFRE

186

2)

3)

4)

5)

6)

7)

AREETHSFIC LD LEBEZL.
X ®

FEB£E : && "o FFIRRNES : £4&%H
EMEOTY - REEE~ORE" (FFFH
REEFHRER) . KORHE, pp. 150-161,
2003.

MEER, AhEE, BEFET  SERY -
FLORED 7F VOB [RMEREDS
TRE —EEXLER&EOFT FO& .
Molecular Medicine 39 : 144-154, 2002.

Flynn, J. L., Chan, J. : Immunologyof Tuber-
culosis. Annu. Rev. Immunol. 19 :93-129,
2001.

Schluger, N. W., Rom, W. N. : The host im-
mune response to tuberculosis. Am J Respir
Crit Care Med. 157 : 679-691, 1998,
BELE: HLVWBEV 75 . BRFEES
57 : 1942-1952, 2002.

EE£7 : B4 EpEmaRmeEME
&8 WRESE "BEEEOREMTICE
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We have developed a novel ruberculosis (TB) vaccine; a
combination of the DNA vaccines expressing mycobacterial
heat shock protein 65 (HSP 65) and interleukin 12 (TL-12)
delivered by the hemagglutinating virus of Japan (HVI)-
envelope and -liposome (HSP 65+ IL-12/HV]). This vaccine
provided remarkable protective efficacy in mouse and guinea
pig models compared to the BCG vaccine on the basis of
CFU of number of TB, survival, an induction of the
CD8 positive CTL activity and improvement of the
histopathological tuberculosis lesions. This vaccine provided
therapeutic efficacy against multi-drug resistant TB (MDR-
TB) and extensively drug resistant TB (XDR-TB) (prolonga-
tion of survival time and the decrease in the number of TB
in the lung) as well as protective efficacy in murine models.
Furthermore, we extended our studies to a cynomolgus
monkey model, which is currently the best animal model of
human tuberculosis. This novel vaccine provided a higher
level of the protective efficacy than BCG based upon the
assessment of mortality, the ESR, body weight, chest X-ray
findings and immune responses (IFN-y, IL-2, IL-6 produc-
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tion, and lymphocyte proliferation of cynomolgus monkey).
All monkeys in the control group (saline) died within 8
months, while 50% of monkeys in the HSP65-+IL-12/
HVJ group survived more than 14 months post-infection
(the termination period of the experiment). Furthermore,
the combination of HSP 65+IL-12/HV] and BCG by the
priming-booster method showed a synergistic effect in the
TB-infected cynomolgus monkey (100% survival). In contrast,
33% of monkeys from BCG Tokyo alone group were alive
(33% survival). Furthermore, this vaccine exerted therapeutic
efficacy in the TB-infected monkeys. These data indicate that
our novel DNA vaccine might be useful against Mycobac-
terium tuberculosis for human clinical trials.
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2. BCG vaccine trials in South Africa

South African Tuberculosis Vaccine Initiative, University of Cape Town  Gregory HUSSEY

The South African Tuberculosis Vaccine Initiative, located
within the University of Cape Town, has been involved in a
number of BCG vaccine trials over the last few years and in
this presentation 1 will highlight results from some of our
studies.

A randomized trial comparing the efficacy of percutane-
ous versus intradermal BCG in the prevention of tubercu-
losis disease in infants and young children

Intradermal BCG vaccine is currently recommended by the
World Health Organization (WHO). Prior to this study, no
randomized trial comparing the relative incidence of tubercu-
losis following intradermal as opposed to percutaneous BCG
vaccination had been conducted. 11680 South African new-
bomns were randomized to receive Tokyo 172 BCG vaccine
via either the percutaneous (n=5775) or the intradermal (n=
5905) route within 24 hours of birth and then followed up
for 2 years to document and investigate adverse events and
suspected tuberculosis (TB) disease. The cumulative incidence
of tuberculosis over two years of follow up was 6.13% [95.5
%Cl: 5.52-6.79%]) in the intradermal group and 6.49%
[5.86—7.18%] in the percutancous group. No significant
differences were found between the routes in the cumulative
incidence of adverse events. Our results suggest that the WHO
should consider revising its policy of preferential intradermal
vaccination to allow national immunization programs to

choose percutaneous vaccination if that is more practical.

Determining BCG-induced immune correlates of protec-
tion against childhood tuberculosis disease

This study aims to determine what we can measure in the
blood of a BCG-vaccinated baby to tell us whether that infant
has either been protected, or not protected, against future
tuberculosis disease. Defining these “immune correlates” is
critical for studies of new tuberculosis vaccines. 5675 infants,
routinely vaccinated with BCG at birth were enrolled. Blood
was collected, processed and cryopreserved at 10 weeks of
age, and the infants were followed for at least 2 years. 45
infants developed culture-positive lung tuberculosis over this
period (i.e., not protected by BCG). 91 infants did not develop
tuberculosis disease despite exposure to adults with bercu-
losis in the households (i.e., protected by BCG). We are now
in the process of retrieving blood products stored at 10 weeks
of age, to compare BCG-induced immunity in the 2 groups.
Our comprehensive approach to analysis includes: determin-
ing cytokine levels in plasma, evaluating cytokine expression
and the memory phenotype of specific T cells, determining
specific T cell proliferative and cytokine-producing capacity,
assessing the pattern of mRNA: expression, and determining
whether BCG-induced antibody production patterns may
correlate with protection. Results will be presented.
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The effect of BCG strain and route of administration on
the immune responses caused by the vaccine in infants

Al present, we do not know whether BCG strain or route
of administration determine efficacy. We evaluated antigen-
specific immunity after percutaneous or intradermal adminis-
tration of Japanese BCG or intradermal administration of
Danish BCG. Ten weeks after vaccination of neonates, percu-
taneous Japanese BCG had induced significantly higher fre-
quencies of BCG-specific IFN-gamma (-producing CD4+
and CDB+ T cells in BCG-stimulated whole blood; signifi-
cantly greater secretion of the T helper 1-type cytokines
IFN-y, tumor necrosis factor (TNF)-alpha and interleukin
(IL) 2; and significantly lower secretion of the T helper 2-type
cytokine IL-4; and greater CD4 + and CD8+ T cell prolifer-
ation than did intradermal Danish BCG. Thus, BCG strain and
route of vaccination confer different levels of immune activa-
tion, which may affect the efficacy of the vaccine,

Immune response to BCG vaccination in HIV-infected
newborns

We have evaluated the risks and benefits of BCG vacci-
nation in HIV-infected infants. However, we do not know
whether BCG does protect HIV-infected children against the
discase; rather BCG may itself cause disease in this popula-
tion. Sequential BCG-induced immune responses were deter-
mined in 22 HIV-positive infants compared with that in 25
healthy infants born to mothers not infected with HIV and in
25 HIV-negative infants bomn to HI'V-positive mothers. Results
will be presented in the near future.
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3. Present and future of TB vaccine development research

Department of Infectious Disease Immunology and the SSI Centre for
Vaccine Research, Statens Serum Institute, Copenhagen, Denmark

Tuberculosis (TB) kills 2—-3 million people every year.
The current tuberculosis (TB) vaccine Mycobacterium bovis
bacillus Calmette-Guérin (BCG) is the most widely used
vaccine worldwide, but it does not prevent the establishment
of latent TB or reactivation of pulmonary disease in adults,
The development of subunit vaccines has now reached the
point where single antigens as well as poly-protein fusion
molecules have been evaluated in animal models and found
to provide efficient protection against tuberculosis. The
most advanced of these vaccines such as the fusion between
ESAT6/TB 10.4 and Ag85B are now in clinical trials. Cur-
rently the focus is on evaluating the influence of different
adjuvants, live delivery systems, routes and prime-boost
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regimes for optimal expression of immunity in the lung,
boosting of BCG and maintenance of immunological memory.
Subunit vaccines can be used to boost BCG immunity either
administered together (Tandem administration), shortly after
BCG (early boost) or in adolescence when BCG immunity
starts to wane (Late boost). A late BCG boost would frequently
be administrated post-exposure to latently infected individuals
and ongoing efforts are focused on understanding the impact
this would have on existing vaccines and for the design of
efficient booster vaccines.
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Mycobacterium tuberculosis is one of the most successful
bacterial parasites of humans, infecting over one-third of the
population of the world as latent infection without clinical
manifestations. Over 9,2 million new cases and nearly 1.7
million deaths by tuberculosis (TB) occur annually (http://
www.who.int/tbfen/). TB poses a significant health threat to
the world population. Global tuberculosis control is facing
major challenges today. In general, much effort is still required
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to make quality care accessible without barriers of gender,
age, type of disease, social setting, and ability to pay. Coinfec-
tion with M. tuberculosis and human immunodeficiency virus
(TB/HIV), and multidrug-resistant (MDR) and extensively
drug-resistant (XDR)-TB in all regions, make control activitics
more complex and demanding. Treating and preventing TB
is challenging, even in developed countries where there
is a modern health care system and infrastructure. Current
treatment regimens last six to nine months, and erratic or
inconsistent treatment breeds MDR (490,000 new cases/year)
and even XDR-TB (40,000 new cases/year), which means that
this pandemic could become even more difficult to control
throughout the world. TB is a leading cause of death among
people who are also infected with HIV, according to the
World Health Organization. One-third of the 33.2 million
people living with HIV also suffer from TB. The coinfection
causes 230,000 deaths annually worldwide. Without proper
treatment, approximately 90 percent of people living with HIV
die within two to three months of contracting TB (http:/fwww.
stoptb.org/wg/ftb_hiv/default.asp). The goal of this symposium
is to understand the current situation of research and develop-
ment of novel TB vaccines and the future perspective.



To win the fight against TB, 2 comprehensive approach is
needed that includes new and more effective vaccines as well
as improved diagnostics and treatment. The bacillus Calmette-
Guérin (BCG) vaccine, created in 1921, is the only existing
vaccine against TB. Unfortunately, it is only partially effective.
It provides some protection against severe forms of pediatric
TB, ly di inated and i I berculosis occurr-
ing in the first year of life, but is unreliable against adult
pulmonary TB, which accounts for most of the disease burden
worldwide, Although BCG is the most widely administered
vaccine in the world, there have never been as many cases
of TB on the planet. There is therefore an urgent need for
a modem, safe and effective vaccine that would prevent all
forms of TB, including the drug-resistant strains, in all age
groups and among people with human immunodeficiency
virus (HIV).

Strategies for the research and development (R&D) are
included 1) pre-exposure (prophylactic) and 2) post-exposure
(therapeutic) vaccines. Based on the preparation, there are 4
types, such as 1) improved BCG, 2) attenuated M. tubercu-
losis, 3) subunit/component vaccines, and 4) DNA vaccines.
Speakers have presented and discussed "R&D of novel
vaccines against TB” better than current BCG.

To control TB and overcome the issues, such as drug-
resistant TB and HIV-TB coinfection, we hope the presen-
tation in the Mini-symposium promotes a more adventurous
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approach to develop a novel, effective and safe TB vaccine.
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