proof of concept POC
HLA

CTL
2 HLA

CRPC 15
HLA-A2 A24
A3 A26 20
20
KRM-20 3
5
KRM-20
1 6
PSA
4 8
CRPC 46
PSA
CRRC 1:1 KRM-20
KRM-20
CRPC
10
6
KRM-20
PSA
50% 12

proof of concept POC 18



H23 H24 H25 H26 H27

First in human ’—>
| 1 > 11

PSA50%

46

(0.3mg/peptide, Total 6mg) | | (1mg/peptide, Total 20mg) (3mg/peptide, Total 60mg) :
GCP
PMDA
IRB
UMIN JAPIC
GCP
PMDA
KRM-20
PMDA
23 8 26
23 11 28
24 1 30
KRM-20

@

30

@
1 CRPC

CRPC

KRM-20

GLP

PMDA

25 5

24 2 17

IRB
24 4 16

IRB
IRB
PMDA

30
6 CRPC 15

24

PMDA

GLP

KRM-20

24

IRB

24

28

24



HLA-A2 A24 A3

A26 20
KRM-20 KRM-20
25
1 16

0.3mg
0.3mg/peptide 1mg 1mg/peptide  3mg

3mg/peptide 5
KRM-20 1 6

PSA

A 5
0.3mg/ 0.15mL
B 5
e m— =
CRPC img/ 0.5mL

7 7 7 6 1
3 3 3 2 1
3 3 3 30
4 4 4 4 0
17 17 17 15 2
17 KRM-20
15 2
SAE 1
1
17
13
CTCAE Grade 1
CTCAE Grade 2
1mg
PSA 1mg
1mg/peptide

25 2 24

KRM-20

PMDA

PMDA

@

®

PMDA
€Y

&)

1mg/peptide

31

25 11 15
27 1

IRB

25 5 22

25 6
25 4 3
€Y)
5
PSA 50
PSA 50
®
KRM-20
25

26 5 13 9

23

IRB

18 7

14

PMDA

IRB
19



8§ 2 8 20
9 10 9 13
10 29
26 2 27
IRB
IRB 25 6
10 PMDA
8 8
9 17
11 5
26 3 3
25 7 CRPC 46
KRM-20
PSA
11 KRM-20
2 KRM-20
1mg/0.5mL 0.5mL 1 6
6
70mg/m? 10 7
10 3 1 3
5
3
1
Img 1 1
KRM-20
/ KRM-20 2 =
= |
46
) -
KRM=20, ==+ : o ABER2AE

v

| 9
~ | | | |

, & & & &
g ¥ T ®v w |

w

|
I

.

12 46

12
18 55 51
49 26 12 22
9 9 8 7 2
6 6 6 4 2
5 5 5 3 2
7 7 6 6 1
3 3 3 30
5 3 3 1 4
3 3 3 21
2 2 2 11
7 7 7 6 1
8 6 6 3 5
55 51 49 36 19
27 3 18 KRM-20
PSA
50% KRM-20 56.5% 13/23
53.8% 14/26
12
SAE
49 26 KRM-20
16 10
CTCAE ver4.0 Grade 1-2

CTCAE Grade 1-2

27 3 8
KRM-20

PPS

IRB
5 PMDA

ITT

27



2
12
PMDA
4 26
24 6
25 1 3
25 7
IRB
10
IRB 26 3
26 12
2
KRM-20
PSA
50%
KRM-20
2
100%

1) Yoshida K, Noguchi M, Mine T, Komatsu N,
Yutani S, Ueno T, Yanagimoto H, Kawano K,

Itoh K, Yamada A. Characteristics of severe

2)

3)

4)

5)

6)

)

24 3 10
8 24 25

adverse events after peptide vaccination for
advanced cancer patients: analysis of 500
cases. Oncol Rep, 25: 57-62, 2011.

Noguchi M, Uemura H, Naito S, Akaza H,
Yamada A, Itoh K. A phase 1 study of
personalized peptide vaccination using 14
kinds of vaccine in combination with low-dose
estramustine in HLA-A24-positive patients
with castration-resistant prostate cancer.
Prostate 71:470-9, 2011.

Noguchi M, Mine T, Komatsu N, Suekane S,
Moriya F, Matsuoka K, Yutani S, Shichijo S,
Yamada A, Toh Uhi, Kawano K, Azuma K,
Uemura H, Okuno K, Matsumoto K, Yanagimoto H,
Yamanaka R, Oka M, Todo S, Sasada T, ltoh K.
Assessment of immunological biomarkers in
patients with advanced cancer treated by
personalized peptide vaccination. Cancer
Biol Ther, 12:1266-79, 2011

Matsushita H, Kakimi K, Tomita Y,
Tatsugami K, Naito S, Suekane S, Noguchi M,
Moriya F, Matsuoka K, Itoh K, Kobayashi H,
Eto M, Takahashi W, Kawano Y, Wada Y.
Exploring immune therapy for renal cancer.
Int J Urol, 18:412-21, 2011.

Matsumoto K, Noguchi M, Satoh T, Tabata K,
Fujita T, lwamura M, Yamada A, Komatsu N,
Baba S, Itoh K. A phase 1 study of
personalized peptide vaccination for
advanced urothelial carcinoma patients who
failed treatment with methotrexate,
vinblastine, adriamycin and cisplatin. BJU
Int 108:831-838, 2011.

Yamada A, Noguchi M, Komatsu N, Suekane S,
Yutani S, Moriya F, Mine T, Momozono K,
Kawano K, Itoh K. Phase I clinical study of
a personalized peptide vaccination available
for six different human leukocyte antigen
(HLA-A2, -A3, -Al1, -A24, -A31 and
-A33)-positive patients with advanced
cancer. Exp Ther Med, 2:109-117, 2011.
Noguchi M, Moriya F, Suekane S, Matsuoka K,
Arai G, Matsueda S, Sasada T, Yamada A,
Itoh K. Phase Il study of personalized
peptide vaccination for
castration-resistant prostate cancer
patients who failed in docetaxel-based
chemotherapy. Prostate 71:470-479, 2011.

3) . 8: 432-438,



2011.

9) Sasada T, Noguchi M, Yamada A, ltoh K.
Personalized peptide vaccination: A novel
immunotherapeutic approach for advanced
cancer. Hum Vaccin Immunother, 8: 1309-1313,
2012.

10)Komatsu N, Matsueda S, Tashiro K, loji T,
Shichijo S, Noguchi M, Suekane S, Moriya F,
Matsuoka K, Kuhara S, Itoh K, Sasada T. Gene
expression profiles in peripheral blood as a
biomarker in cancer patients receiving
peptide vaccination. Cancer 15: 3208-3221,
2012.

11)Yoshiyama K, Terazaki Y, Matsueda S,
Shichijo S, Noguchi M, Yamada A, Mine T,
loji T, Itoh K, Shirouzu K, Sasada T,
Takamori S. Personalized peptide vaccination
in patients with refractory non-small cell
lung cancer. Int J Oncol 40: 1492-1500, 2012.

12)

. MVAC

74: 176-183, 2012.

13)
1
2 74,
107-117, 2012.
14)
74: 184-189. 2012.
15)

74: 203-210, 2012.

16)
74: 272-278,
2012.
17)
89:

252-256,2012.
18)

; 70: 2118-2123, 2012.
19)Noguchi M, Sasada T, Itoh K. Personalized
peptide vaccination: a new approach for
advanced cancer as therapeutic cancer

vaccine. Cancer Immunol Immunother 62:
919-929, 2013

20)Yamada A, Sasada T, Noguchi M, Itoh K.
Next-generation peptide vaccines for

advanced cancer. Cancer Sci 104: 15-21,
2013.

21)Takahashi R, Yoshitomi M, Yutani S,
Shirahama T, Noguchi M, Itoh K, Sasada T.
Current status of immunotherapy for the
treatment of biliary tract cancer. Human
Vaccines Immunother 9:1069-1072, 2013.

22)Yutani S, Komatsu N, Yoshitomi M,

Matsueda S, Yonemoto K, Mine T, Noguchi M,
Ishihara Y, Yamada A, Itoh K, Sasada T. A
phase 1l study of a personalized peptide
vaccination for chemotherapy-resistant
advanced pancreatic cancer patients. Oncol
Rep 30:1094-1100, 2013.

23)Ueda K, Ogasawara S, Akiba J, Nakayama M,
Todoroki K, Ueda K, Sanada S, Suekane S,
Noguchi M, Matsuoka K, Yano H. Aldehyde
dehydrogenase 1 identifies cells with cancer
stem cell-like properties in a human renal
cell carcinoma cell line. Plos One 2013 Oct
8;8(10):e75463. doi:
10.1371/journal .pone.0075463.

24)Noguchi M, Moriya F, Suekane S, Ohnishi R,
Matsueda S, Sasada T, Yamada A, ltoh K. A
phase 11 trial of personalized peptide
vaccination in castration-resistant
prostate cancer patients: prolongation of
prostate-specific antigen doubling time. BMC
Cancer 13:613, 2013. doi:
10.1186/1471-2407-13-613.

25 Noguchi M, Arai G, Matsumoto K, Naito S,
Moriya F, Suekane S, Komatsu N, Matsueda S,
Sasada T, Yamada A, Kakuma T, Itoh K.
Phasel trial of a cancer vaccine
consisting of 20 mixed peptides in
patients with castration-resistant
prostate cancer: dose-related immune
boosting and suppression. Cancer Immunol
Immunother. 2015 Apr;64(4):493-505.

26)Yutani S, Ueshima K, Abe K, Ishiguro A,
Eguchi J, Matsueda S, Komatsu N, Shichijo
S, Yamada A, Itoh K, Sasada T, Kudo M,
Noguchi M. Phase 1l study of personalized
peptide vaccination with both a hepatitis
C virus (HCV)-derived peptide and peptides
from tumor-associated antigens for the
treatment of HCV-positive advanced
hepatocellular carcinoma patients. Journal
of Immunology Research (2015, in press)

27)Sasada T, Yamada A, Noguchi M, Itoh K.
Personalized peptide vaccine for treatment
of advanced cancer. Current Medical
Chemistry 21: 2332-2345, 2014.



28)Mohamed ER, Noguchi M, Hamed AR, Eldahshour
y Mz, Hammady AR, SalemEE, Itoh K. Reduced
expression of erythropoietin-producing
hepatocyte B6 receptor tyrosine kinase in
prostate cancer. Oncology Letters. 2015
Apr;9(4):1672-1676.

29)Onishi R, Noguchi M, Kaida H, MoriyaF,
Chikui K, Kurata S, Kawahara A, Kage M,
Ishibashi M, Matsuoka K. Assessment of
cell proliferation in renal cell carcinoma
using dual-phase ®F-FDG PET/CT. Oncology
Letters (2014, in press)

30)

. Pharma Medica

3:55-58, 2014.

31)

NAVIGATOR 11 32-34, 2014.
32)
13: 691-695,
2014.
33) .
. Prostate Journal 1:215-218, 2014.
34)
27:597-600,
2014
35)

72:2147-2151, 2014.
36)
14: 475-479, 2014.

1) Noguchi M, Moriya F, Suekane S, Matsuoka K,
Arai G, Matsueda S, Sasada T, Yamada A, Itoh
K. Open-label phase Il study evaluating the
efficacy and safety of personalized peptide
vaccination (PPV) in patients with
castration-resistant prostate cancer(CRPC).
2011AUA Annual Meeting, May 15-20, 2011,
Washington DC

2) Matsueda S, Sasada T, Komatsu N, loji T,
Shichijo S, Noguchi M, Tashiro K, Kuhara S,
Itoh K. Gene expression profiling in cancer
vaccine: A new tool for cancer vaccine
development. The AACR 102nd Annual Meeting,
2011, Orlando, Florida

3) Sasada T, Matsueda S, Shichijo S, loji T,
Komatsu N, Noguchi M, Yamada A, Itoh K.
Identification of Predictive Biomarkers in
Cancer Patients Receiving Personalized
Peptide Vaccination. 26th Annual Meeting of

Society for Immunotherapy of Cancer, 2011,
Bethesda, MD, USA

4
32
2011.
5)
63
2011.
6)
63
2011.
n__
49
2011.

8) Noguchi M, Moriya F, Suekane S, Matsuoka K,
Matsueda S, Sasada T, Yamada A, Itoh K.
Delayed PSA responses in personalized peptide
vaccination for castration-resistant
prostate cancer: Phase Il study. 2012 AUA
Annual Meeting, May20, 2012, Atlanta, USA

9) Suekane S, Noguchi M, Moriya F, Sasada T,
Matsueda S, Itoh K, Matsuoka K. Phase 11 study
of personalized peptide vaccination for
standard therapy-resistant urothelial
carcinoma patients. 27th Annual EAU Congress,
2012, Paris France

10)
I T
10
2012.
11)
25
2012.
12)
100
2012.
13)
71

2012.
14)Suekane S, Noguchi M, Moriya F, Sasada T,
Matsuoka K Itoh K. Phase Il study of
personalized peptide vaccination for



cisplatin-based chemotherapy resistant
advanced urothelial carcinoma patients. 2013
AUA Annual Meeting, Sandiego, USA
15)Noguchi M, Arai G, Matsumoto K, Naito S,
Moriya F, Suekane S, Sasada T, Yamada A,
Itoh K. Phase I trial of a novel cancer vaccine
consisting of 20 mixed peptides in patients
with castration-resistant prostate cancer.
The Congress of the Soci Internationale
d’" Urologie (SIU), 2013, Vancuva, Canada
16)

11
2013.
17)

78
2013.
18)
16

2014

19)Noguchi M, Moriya F, Suekane S, Matsueda S,
Komatsu N, Sasada T, Yamada A, Itoh K.
Randomized phase Il study of personalized
peptide vaccination in patients with
advanced bladder cancer progressing after
chemotherapy. 12Th CIMT (The Association for
Cancer Immunotherapy) Annual Meeting May
6-8, 2014, Mainz, Germany

20)Noguchi M, Matsumoto K, Uemura H, Arai G,
Eto M, Naito S, Ohyama C, Nasu Y, Tanaka M,
Moriya F, Suekane S, Matsueda S, Komatsu N,
Sasada T, Yamada A, Itoh K. Randomized phase
11 study of personalized peptide vaccination
in patients with advanced bladder cancer
progressing after chemotherapy. 2014 ASCO
Annual Meeting, May 30-Jun 3, Chicago, USA

21)Noguchi M, Mohamed ER, Itoh K. Low
expression of erythropoietin-producing
hepatocyte B6 receptor tyrosine kinase in
prostate cancer. 34th SIU, Oct 12-15, 2014,
Glasgow, Scotland

22)Noguchi M, Arai G, Matsumoto K, Naito S,
Moriya F, Suekane S, Komatsu N, Matsueda S,

Sasada T, Yamada A, Itoh K. Phase 1 trial of
a cancer vaccine consisting of 20 mixed
peptides in patients with
castration-resistant prostate
cancer :-dose-related immune boosting and
suppression. 2014 WCC, Dec 3-6, 2014,
Melbourne, Australia.

23)Suekane S, Noguchi M, Ueda K, lIgawa T, Sasada
T, Itoh K. Feasibility study of personalized
peptide vaccination for platinum-based
chemotherapy resistant metastatic upper
tract urothelial patients. 30th Annual
European Association of Urology Congress,
Mar 20-24, 2015, Madrid, Spain

24)
I . 52
2014.8.28-30,
25)
73
2014.9.25,
61/500816 23
6 24
PCT/JP2012/065993
24 6 22
61/821348 25 5
9



