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Antigen presenting cell T cell
GITR ligand =
4-1BB ligand .
OX40 ligand = .
CD70 =
Activation

g 2 Inhibition
B7-H3 ==

B7-H4
43

Activation

SRR

Nat Rev Drug Discov. 2015 Aug;14(8):561-84.
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Dying tumor cell with
release of antigens
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Uptake of antigens by antigen-
presenting cells (APCs)

ore =

Presentation of
antigen to T cells

J

CTLA-4

PD-1

Activated T cell that produces cytokines and
acts to kill tumors but also upregulates
inhibitory molecules such as CTLA-4 and PD-1

Immune
checkpoint
therapy

(For example,
anti-CTLA-4
and anti-PD-1

antibodies) Memory

T cells

T cells attack tumor cells

Cell 2015 Apr 9;161(2):205-14.
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anti—PD-1
anti-PDL1
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adenosine,
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GEM
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Blood )
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1. Antigen
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MHC-
peptide

Adaptive immune
resistance

Immunological
ignorance

suppression
pathways

I Non-PD-1/PD-L1 |-

Tolerance
(other suppressors?)

/ Blood
* vessel

APC

Tl k
'3 Oncogenic
pathway induction
of PD-L1

Intrinsic
Induction
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transfer
anti-CTLA-4
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Michele W.L. Teng et al. Cancer Res 2015;75:2139-2145
Mario Sznol, and Lieping Chen Clin Cancer Res 2013;19:1021-1034
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Common Vaccines

No memory cells = Slow and week
immune response (primary response)
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Time

Personalized Vaccines

Antigen-specific memory cells — Quick and

Peptide A .
+ Peptide B strong immune response (secondary response)
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Clin. Can. Res. 2005:5900-11(Yajima, et al.)
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Post-32  Post-35 Post-37

Glioblastoma multiform

Anaplastic astrocytoma

Glioblastoma multiform

Anaplastic astrocytoma



Comparison between Personalized vaccination and
chemotherapy against recurrent GBM

Agent and dose

Response

n 6month PFS Median 0S Study
rate

TMZ 150-200mg/m?, 5days every 112 5% 21% 7.3months | Yung
4weeks
Procarbazine 125-150mg/m? for 13 5y 8 5 8months Yung
28days every b6days
CCNU 80mg/m2 day1-3 40 15% 17. 5% 1. bmonths Brandes
PCV  (procarbazine/CCNU/ vincristine) 86 3. b% 38% 1.9months | Schmidt
PPV (Personalized peptide vaccine) 12 16. 7% 18% 11.9 months dg:; .

GBM: glioblastoma multiforme

*Yajima et al., Clin Cancer Res. 2005; 11(16):5900-5911.




Terasaki M, et al. J Clin Oncol, 2011 Jan, 29(3):337-44.

Phase | Trial of a Personalized Peptide Vaccine for Patients
Positive for Human Leukocyte Antigen-A24 With
Recurrent or Progressive Glioblastoma Multiforme

Mzuivits Tooak, Sewharo Shing, Taukitaks Nang, Takamtis Fuzmaky, Tomobezy Aok, Xox Kawwera,
Yataks Srvamara, Kasru Ko, Tasbakore Minda, Abn )’au.ﬁ.ad(npfub
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Clinical effects of Personalized Peptide Vaccine

A E Noguchi et al., Cancer Innumol Immunother, 2010
> 100+
)
= EMP (h=29)
0 - . —
s 80 Peptide + low EMP (n=28)
g Median Peptide + low EMP = 8.5 months
i 60- Median EMP = 2.8 months
Log-rank test: p = 0.0012
g,’ Hazard ratio: 0.28
Lt 40- 95%CI (0.14 - 0.61)
c
2
o 204
»
(]
ul
go 0 I I I I
a 0 6 12 18 24
Months
g
B 5, 1007 C 3 EMP (n=29)
x Change to EMP (n=11) = Peptide+low EMP (n=2)
'-g 80 Change to Peptide + low EMP(n=19) 3 g0l
'8 Median change to EMP = 2.3 months ?
nL_ 60 Median change to Peptide + low EMP = 1.8 months L& §0-
o Log-rank test : p = 0.741 —
2 Hazard ratio; 1.15 _g
w 401 95%Cl (0.49 - 2.70) 2 40 Median Peptide + low EMP = undefined
c 3 Median EMP = 16.13 months
9 @ 204 Log-rank test : p = 0.0328
o 201 - Hazard ratio: 0.303
a & 95%Cl (0.102 - 0.907)
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Phase Il randomized controlled study of personalized peptide vaccine for
patients with early stages of castration-resistant prostate cancer

IR FEAER., RABRRANNBUREOXRHR

Vaccine
+
Dx 1mg/day
CRPC N=36
HLA-A any
PSOorl
<
PSA <10 e el PD Vaccine
> — +

N=35

Dx 1mg/day

Number of Participants: 71

Dx: dexamethasone

. _ Vaccination schedule
Peptide selection

\

3mg/peptide X 4 (at maximum)

Endpoints

1. Anti-tumor effects
(PSA-PFS, ORR)

2. Immune responses (CTL, Ab)

3. Safety (AE), QOL

Re-selection

\{

Wash —y | | | | | | |
out 1 o 2 4 6 8 10 12 (w)
Original protocol *
evaluation

4  Peptides with Incomplete Freund’s adjuvant (ISA51VG) are s.c. injected every 2-weeks.



Time to PSA failure (PSA-PFS)
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Physical Social/Family Emotional
CI)120 o 120 CD120
(D 80' U-) 80' mgg‘ T é
Q 60 1 o 60 1 T 2 60
> a0 | I | L 40 l T I Spl T T 4
i i 20_
28 n.s. 28 n.s. 0 n.s.
Pre  3rd 6th  12th Pre 3rd 6th 12th Pre  3rd 6_th 12th
vaccine vaccine vaccine
Functional PC Scale
120 120
4007 - | @l00]
T80 | ©g0y T | + [
60 (260*
40 l — T | R40] T = _
28_- n.s. 207 n.s.
Pre 3rd 6th 12th Pre 3rd 6th 12th
vaccine vaccine

Noguchi, et al. Prostate 2005
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100+ 100,
-— PPV +BSC . —— PPV +BSC
o 80- BSC S BSC
TE HR, 0.62 (95%Cl, 0.36 - 1.1) E HR, 0.53 (95% CI, 0.29 - 0.98)
S = 60- P =.081 T 9 P=.042
B = @
@ Z 40- = 401
27
pus - 20
o 20 = . 5
D 1 1 LI L] I 1 u 1 L) LI LI L] L]
0 6 12 18 24 30 0 6 12 18 24 30 36
MNo. at risk No. at risk
PPV + BSC 35 11 4 2 2 0 PPV +B3C 35 20 11 7 6 3 1
B5C 29 2 0 BSC 29 9 7 4 2 0
100- L . 100- L
-~ positive immune response Q) -— positive immune response
2 80- negative immune response % 80 negative immune response
2 _ ES _
N - -
N o= ]
@ > 401 = 40+
23 :
= 207 S 20-
D LI L] I T 1 0 LI 1 L] L] L] T
0 6 12 18 24 0 6 12 18 24 30 36
- Time (months Time (months)
N;'oastitzixs; 13 9 { 2 )0 No. at risk
negative 18 5 5 y positive 13 13 7 5 4 1 1

negative 18 6 3 3 1 0 0
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