25

DNA
GMP
pVAX/HSP65 DNA+ IL- 12 DNA MCB
( )
DNA
DNA pVAX- IgHSP65- hiL12 DNA GMP
GMP
DH5a
DNA
DNA
1
300
pVAX- IgHSP65- hiL12(DH5a )
DNA
DNA GMP
PMDA
GMP DNA
GMP PVAX/HSP65 DNA+ IL-12 DNA 100 (1
pVAX/HSP65 DNA+ IL-12 DNA 70

26

AMBIS

DNA

DNA



(DNA
4 6w
ELISA
DNA

GLP
GLP

HVJ
HVJE

PMDA
PMDA

21
PMDA

20 XDR-TB

2006 1 2012 12

45

2011 9 14
(XDR- TB) XDR- TB

in vitro

25 11 18

HSP65

) Cb57BL/6 DBA/1 25u g 280pg
Hsp65 invitro IFN-y IL-2 IL-6 TNFa T
DNA 25p g IFN-y
1 3 6
HVJ
HVJ E DNA HVJ} E
HVJ E
2013 10
2013 10 22
I first in human
7 55 MDR-TB
10 40 (MDR- TB) MDR- TB
12 10
NHO
70.9%
WHO MDR-TB
MDR- /XDR- TB DNA
in vivo
DNA
IL-12



(3)(4) PVAX/HSP65 DNA+ IL- 12 DNA

DNA

pVAX/HSP65 DNA+ IL- 12 DNA MCB
AMBIS
GMP pVAX/HSP65 DNA+ IL- 12 DNA 100 1 )
pVAX/HSP65 DNA+ IL-12 DNA 70
26
(DNA ) C57BL/6 DBA/1 25u g 280y g
4 6w Hsp65 invitro IFN-y IL-2 IL-6 TNFa T
ELISA DNA 25ug IFN-y
DNA 1 3 6
PMDA 2013 10
21 2013 10 22
GMP pVAX/HSP65 DNA+ IL- 12 DNA
MCB AMBIS
DNA
DNA pVAX- IgHSP65- hiL12 DNA GMP DNA
GMP
DH5a
DNA
DNA DNA
1
300
pVAX- IgHSP65- hIL12(DH5a )
DNA
DNA GMP
PMDA
GMP
DNA
pVAX/HSP65 DNA+ IL- 12 DNA ICQ/Q5D

MCB ICH Q5B Q5D
GLP

PMDA



HVJ HVJ

HVJ} E HVJ
HVJ E
PMDA
NHO MDR-TB 3 2 XDR-TB
2006 1 2012 12 NHO
70.9%
45
26
25
25
2004 2013 10
40
2004 2013 NHO 40 33 7 9
1 7 10 8 3 1
4
NHO
2
2002 1 2013 10 231



DNA

PMDA

HVJ

CEO

PMDA

/HSP65 DNA + IL- 12 DNA






A.

() HVJ
/HSP65 DNA + IL- 12 DNA

NHO
()
() DNA
() first in human
() NHO
()
50 HVJ
/HSP65 DNA+ IL- 12 DNA
BCG
BCG
()
first in
human
() 200 /
() DNA
2013
DNA

first in human

25 DNA
GMP
DNA
PMDA
HVJE
MDR- /XDR- TB DNA
NHO
NHO

25



DNA

1.
HVJ- /HSP65 DNA+L-12 DNA a0 ) s
§ pVAX1-H /IL-12 H
2. IL-12 | sor6 7259 bp “'“7///,/
( )
(XDR-TB
3
1
@ ™ ﬁﬁ @ﬁﬁ
50 200
@
3) [PMDA | ( ) 130
2013 5 31 PMDA
2013 6 20 PMDA
_ Y,
®)
@) 65 ( ) 50 -
S e —C
2.
3
4
[ ] GLP
. GMP
1. GLP
PVAX/HSP65 DNA+ IL-12 DNA
MCB AMBIS
( ) PMDA
GMP pVAX/HSP65 DNA+
1. PMDA
IL-12 DNA 100 @ ) 2013 10 21
2013 10 22
2. PMDA
pPVAX/HSP65 DNA+ IL-12 DNA 70
[ first in human
26
1.

) (DNA ) C57BL/6 3 MDR-TB 2
DBA/1 25149 280p4g XDR-TB 10 40
4 6w Hsp65 in vitro MDR-TB
IFN-y IL-2 IL-6 TNFOI T ELISA

DNA  25pg  IFN-y 9
DNA 1 3 25 11 18
3 6 DNA



PUC ori e P CMV .
? o
BGH pA BamH 96

Hsp65
151

pVAX1-H /1L-12

HVJ- /HSP65 ~ 7259 bp M “
DNA+IL-12 DNA w o

BGH pA

1.

Kanamycin

HVJ Hemagglutinating Virus of Japan
DNA




WHO 2013
Global Tuberculosis (TB) Control

20 32%
/

10



(1) BCG
(2) BCG

(3)

(4) BCG

I

IO

@
(3) PMDA ( )

2013 5 31
2013 6 20

4
65 () 50

11



DNA

()

() 15
( ) PMDA (
) 80 300
pVAX1-
2013 5 31 PMDA IgHSP65- hIL12 / DH5a
()
2013 6 20 PMDA
()
ICH Q5D
65
( ) 50
873
12 14
()
DH5a ICH
Q5D
DNA
DNA ()
pVAX1- IgHSP65- hiL12 DNA
MCB
GMP
DNA DNA pVAX1-
pVAX1- IgHSP65- hiL12 IgHSPG5- hiL12

MCB
12



RNA DNA
DNA
) DNA
DNA
DNA
(HVJ E)
ICH Q6B
571 13
4.
ICH Q6B 4.2
421 422
4.2.3 4.2.4
425 426
16
DNA
A260/A280 DNA

RNA

pH

DNA

( )DNA

WHO DNA
[Annex 1 Guidelines
assuring the quality and nonclinical
safety evaluation of DNA vaccines (WHO
Technical Report Series No 941, 2007)]
WHO

[Annex 1 WHO guidelines on
nonclinical evaluation of vaccines
(Adopted by the 54th meeting of Expert
Committee on Biological Standardization,
17- 21 November 2003.)]

DNA
DNA
ICH S6
326 12
22
DNA
FDA
DNA

[ Guidance for Industry: Considerations
for Plasmid DNA Vaccines for Infectious
Disease Indications (U.S. Department of
Health and Human Services, Food and
Drug Administration, Center for
Biologics Evaluation and Research,
November 2007)]



( ) PMDA

DNA
DNA
PMDA
PMDA
25 31
25 20
HVJ E 26 13
HVJ E
PMDA
22 5 27
0527 1 GL
ICH
24 3 23 0323 1
ICH S6 GL
7 11 15
1062 14 3 29
0329004 16 12
28 1228004
PMDA
WHO DNA

14

DNA
DBA/1
2
ELISA 3
*H- TdR
)
() CTCAE
(2)
HVJ
HVJ E ATCC Sendai virus

Z (VR-105 parainfluenza 1 Sendai/52)
(99mjoule/cm?)
HVJ E
HVJ F

CMV- luc
48

HVJ E
100
HVJE 1 2
HVJ
CMV- luc HVJ E
MDR- TB NHO
2002 1
2013 10
25

GMP



10

10

25

MDR- /XDR- TB

15

2000
MDR- TB

2004
MDR- TB

11 NHO 2006
1 2012 12
55



() HSP65 IL- 12

(3)(4)
PVAX/HSP65 DNA+ IL- 12 DNA

DNA
() PVAX/HSP65 DNA+
IL- 12 DNA MCB
AMBIS
GMP
DH5a RDB108 ME9088
DH50 LB
LB
80
DH50
RDB108 DNA
pVAX1- IgHSP65- hiL12
DNA
LB
LB
DNA
GMP

DNA

DNA

DNA pVAX1- IgHSP65- hiL12
DNA

LB

15
300
80
pVAX1- IgHSP65- hiL12 / DH5a
pVAX1- IgHSP65-
hiL12 / DH50

DNA

GMP
80

GMP

ICH Q5D

873 12



14

DNA

DNA

DNA

DH5a

GMP

ICH Q5D

DNA

DH5a

DH5a

17

DNA

DNA

DNA

GMP

1mL 1000

MCB

DNA GMP

pVAX1- IgHSP65- hiL12

GMP

GMP

DNA

DNA
GMP
GMP

GMP



DNA

DNA
DNA
ICH
Q6B
571
13
4.
42.1
422 423
424 425
4.2.6
pH
DNA
A260/A280 DNA RNA
DNA
DNA
DNA
25

18

DNA

WHO DNA
[Annex 1 Guidelines assuring

the quality and nonclinical safety evaluation
of DNA vaccines (WHO Technical Report
Series No 941, 2007)] FDA

DNA [ Guidance
for Industry: Considerations for Plasmid
DNA Vaccines for Infectious Disease
Indications (U.S. Department of Health and
Human Services, Food and Drug
Administration, Center for Biologics
Evaluation and Research, November 2007)]

2

WHO
[Annex 1 WHO guidelines on
nonclinical evaluation of vaccines (Adopted
by the 54th meeting of Expert Committee on
Biological Standardization, 17- 21 November
2003.)]

DNA

ICH S6

326 12 22



GLP

PMDA DNA
GMP
PMDA
DNA
DNA PMDA
HVJ E
HVJ E
26 13
PMDA
HVJ E
GMP
PMDA
DNA
DNA
PMDA
DNA
PMDA
25 31 ( ) GMP pVAX/HSP65 DNA+ IL- 12
25 20 DNA 100 (1 )
0527 1 22 5
27 ICH () pVAX/HSP65 DNA+ IL- 12 DNA 70
0323 1 24 3 23 () 26
1062
7 11 15 14 3 29
0329004 16 12 28
1228004 () (DNA ) C57BL/6
DBA/1 25u g 280p g
4 6w Hsp65
WHO in vitro IFN-y IL-2 IL-6 TNFa T

19



IFN-y

()

( ) PMDA

10 21

( YHV}E

30

Preimmune serum

10%
HVJE
HEK293

HVJ

(10)

(11) NHO

1 10
9 1

XDR-TB

DNA

ELISA DNA 25u g
3 6
2013
2013 10 22
15
HVJ E 37
HEK293

Preimmune serum

90% F
0 4
F
HVJ} E
48
HVJ E
MDR- TB 9
57.2 34 86
30 1
2 1 1
5
MDR-TB 6
4
221

20

150 71
47.8 range 18 99
164 25
10 16 6
XDR-TB 32
XDR 189 2013 11
107 3
1 =
27 10
2 51
10 15 2
(12) 25
PET
(13) (2006 1
2012 12 ) 55
58.9 37 18
26 29 55
XDR-TB 20
22 17 3
9 2
70.9 XDR-TB
45 14
92.9%
(14)

et 7 LV —ENR Y 2 — KT R

2000 2001 45
2011 15
2004 2009
MDR-TB 13
5 XDR-TB 2004 7
2008 1 2009 0



DNA

ADL

(15) 2004 2013

XDR-TB

10

15

21

33

10

40



1. PVAX/HSP65
DNA+ IL-12 DNA
MCB
AMBIS

PVAX/HSP65 of AV
DNA+  IL-12 o 20 2 )
DNA 100mg
( )

22



3. pVAX/HSP65
DNA+ IL-
12 DNA

T Apal 2441

BGH pA

70mg oo
BamAl 4551

Kanamycin

23



2013 10 21

2013 10 22

DBA/1
C57BL/6
6

24



2w

f—%

2

]

2w

4w 6w

| spleen

pDNA 280ug

70, 280, [1120]mNAU

pDNA 100ug

100,400/ 1600 mNAu

pDNA 25ug
100, 400, 1600 mNAu

25



5><106/well

HSP65 20pg/ml
PPD 20pg/ml
20ug/ml

Linbro 24well

_ Assay

3H-TdR
60h 1uCi / well

EEE — EE.

1><10%well

HSP65 10ug/ml
PPD 20pg/ml
20ug/ml

Linbro 96well

26



(pg/ml)
120000

10000.0

8000.0

6000.0

4000.0

2000.0

0.0 —
HSP10 PPD

27



HSP20 PPD

28



XDR- TB ( )

50
DNA
DNA
GMP
MCB
GMP
PMDA .
l
MCB DNA GMP
l
GMP DNA
HVJ
/HSP65 DNA+ IL- 12 DNA
10 T
PMDA HSP65 IL-2
Vaccine 2009 Human Vaccine 2013
PMDA
XDR- TB
4 6w Hsp65 in vitro Vaccine 2009, Human Vaccine 2011 2013
IFN-y IL-2 IL-6 TNFa T
ELISA DNA 25p g PMDA DNA
IFN-y 6
100p g DNA HVJ
DNA
GCP
HVJ
RNA
200 RIG- | T NK
T
200 () GMP

29



( YHV}E HVJ

HVJ E INH
Pre- incubation

XDR-TB

0.7%

2
HVJ E
HVJ
human
HVJ E 1 2 6
NK 4
NK
2 2 6 NK
HVJ
HVJ E
15
GLP GMP
AMBIS 3 GCP
PMDA INH RFP
DNA
9.8%
1 IRB

3 NHO

30

RFP

DNA

29%

first in

DNA



10

2012;87:783- 787)

3%

6%

DNA

4%

31

11



Survival rate (%)

DNA+IL-12 DNA

T HSP65

—_

— sline
—  HSPE5 + IL-12HVIE

IHSP65
IL-2

Vaccine 2009 Human Vaccine 2013

HSPB5+L-12HVI-E

11 weksafter
T8 infection 1 weeks after

TB infection
o sine

Proliferation of PBL

WHO WGND Working Group of New TB Drug

32



/Hsp65 +IL-12 DNA

B
challenge

Cynomolgus
ﬂ 7 day PANE :

L T O A A

Therapeutic Vaccine

H37Rv HSP65 + IL-12 DNA

5x1 05 E=
BCG Sacrify

el | )

33



Extensively Drug Resistant (XDR-TB)
Extremely Drug Resistant (XDR-TB)

R
R
R
R
R
R
R
S
R
R

XDR-TB

Vaccine 2009, Human Vaccine 2011,2013

(CFU) Number of M. tuberculosis 4 weeks after TB inj.
1.0E+10-

HGL

G2

mean == SD, n =4-5
p<0.05 G1 vs G2, Student's t-test

spleen

2012
2008

ICAAC

34

(XDR-TB)

Survival Rate

o

| N - -

2
3

T T T T
160 170 180 190
Survival (days)

Log Rank 0.0157
Wilcoxon 0.0359

2010 Therapeutic vaccine




. Okada M, et al. Human Vaccines and Immunotherapeutics. 2013

. Kita Y, et al. Human Vaccines and Immunotherapeutics. 2013.

. Okada M, et al. Clin Dev Immunol. 2011

. Kita Y, et al. Human Vaccines. 2011.

. Okada M, et al. Human Vaccines. 2011.

. Okada M, et al. Human Vaccines. 2010.

. Okada M, et al. Vaccine. 2009. 8. Okada M, et al. Vaccine. 2007.
. Yoshida S, et al. Vaccine. 2006. 10. Kita Y, et al. Vaccine. 2005.

1
2
3
4
5
6
7
9

35



36

]

(Cyclel)




first-in-human

DNA DNA

37



GMP
PVAX/HSP65 DNA+
IL- 12 DNA
MCB  AMBIS (

DNA

DNA  pVAX-IgHSP65- hiL12

DNA GMP
DNA
GMP
DH50
DNA
DNA
DNA
1
300
pVAX- IgHSP65- hiL12(DH50 )
DNA
DNA GMP

PMDA

GMP
DNA

GMP PVAX/HSP65
DNA+  IL-12 DNA 100 (1

)

pVAX/HSP65 DNA+ IL- 12 DNA 70
26
(DNA )
C57BL/6 DBA/1
25u g 280p g 4 6w
Hsp65 in vitro IFN-
y IL-2 IL-6 TNFa T
ELISA DNA 25u g
IFN-y
DNA
1 3 6
GLP
GLP
HVJ
HVJ E
HVJ
HVJ} E
PMDA

PMDA



2013 10 21

2013
10 22
PMDA
| first in human
3
MDR-TB 2 XDR-TB
10 40 MDR-TB
25 11 18
DNA
HSP65 IL-12
(3)(4)
pVAX/HSP65 DNA+ IL- 12 DNA
DNA
pPVAX/HSP65 DNA+
IL- 12 DNA
MCB AMBIS
GMP pVAX/HSP65

39

DNA+
)

IL-12 DNA 100 (1

pVAX/HSP65 DNA+ IL-12DNA 70
26
(DNA ) C57BL/6
DBA/1 25u g
280u g 4 6w
Hsp65 invitro IFN-y IL-2 IL-6
TNFa T ELISA
DNA 25u g IFN-y
DNA
1 3 6
PMDA
2013
10 21
2013 10 22
ICH Q5D GMP

MCB pVAX- IgHSP65- hiL12(DH50)

MCB
ICH Q5B Q5D
MCB DNA
pVAX- IgHSP65- hIL12 ~ GMP
ICH WHO
DNA
PMDA



HVJ

HVJ E

HVJ E

HVJ E

NHO

XDR-TB

25

HVJ

HVJ

PMDA

MDR-TB 3 2

26

PET

40

25
2004 2013 10
40
2004 2013  NHO
40 33 7
9 1 7
10 8 3
1 4
2
NHO
2002 1 2013 10
231

10



DNA

PMDA
PMDA

Masaji Okada, Yoko Kita, Toshihiro
Nakajima, Satomi Hashimoto, Hitoshi
Nakatani, Shiho Nishimatsu, Yasuko Nishida,
Noriko Kanamaru, Yasuhumi Kaneda,
Yasushi Takamori, David McMurray,
Esterlina V.Tan, Marjorie L Cang, Paul
Saunderson, E.C.Dela Cruz.: The study of
novel DNA vaccines against tuberculosis:
Induction of pathogen- specific CTL in the
mouse and monkey models of tuberculosis.
Human Vaccines and Immunotherapeutics.
9(3):515- 25. 2013.

41

Yoko Kita, Satomi Hashimoto, T oshihiro
Nakajima, Hitoshi Nakatani, Shiho
Nishimatsu, Yasuko Nishida, Noriko
Kanamaru, Yasuhumi Kaneda, Yasushi
Takamori, David McMurray, Esterlina
V.Tan, Marjorie L Cang, Paul Saunderson,
E.C.Dela Cruz, Masaji Okada.: Novel
therapeutic vaccines [ (HSP65 + IL- 12)
DNA-, granulysin- and Ksp37- vaccine]
against tuberculosis and synergistic effects
in the combination with chemotherapy.
Human Vaccines and Immunotherapeutics.
9(3):526- 33. 2013.

(1/6): DNA
Q&A 3
45 :281- 283. 2013.
72(12):

1336- 45. 2013.

- . 68(11):2437-

2438. 2013.

(1/3):

. 68(11):2439- 2450.

2013.

- . 68(11):2479- 2487.
2013.

(3/3).
T . 68(11):2488- 2495,
2013.

Okada M, Nakajima T, Kaneda Y, Tan E.V,
McMurray D, Inoue Y, Tomono K, Kumanogo
A, Tuyuguchi K, Shoji S, Mikami R,
Matsumoto T, Saito T.: A novel therapeutic
vaccine against tuberculosis in the
cynomolgus monkey model and clinical trial.



7th Vaccine ISV Congress. p.40- 41.
Sitges, Barcelona, Spain. October 27- 29,
2013. Oral presentation in Breakout Session,
Japanese Society of Vaccine (JSV) joint
session.

Okada M, Kita Y, Hashimoto S, Nishimatsu S,
Nakatani H, Kioka Y, Nakajima T, Kaneda Y,
Tan E.V.: Novel therapeutic vaccines against
tuberculosis and their synergistic efficacy.
p.156. 44th Union World Conference on Lung
Health. Paris, France. October 30-
November 3, 2013.

15K granulysin WO
03/070268 Al
2002

42

HVJ liposome/Hsp65

DNA+IL- 12 DNA

MED- A0504
50501768464
2005- 280379
2005 9 27
DNA
2005
15K granulysin
2008 7 4
4149713
2008
2012 10 31
2243489
2012



