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prime/boost immunization with p53-based
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® Melero,l et al.: Therapeutic vaccines

for cancer: an overview of clinical
trials. Nature Reviews, Clin. Oncol.
1. 509-524 (2014)
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® Class Il
CD4 T

Class 11

® Novak,E.J. et al. MHC class Il
tetramers identify peptide-specific
human CD4+ T cells proliferating in
responseto influenza A antigen. J Clin.
Invest. 104, R63-69 (1999)

® Cecconi,Cecconi,. et al: Use of MHC
Class Il Tetramers to Investigate
CD41 T Cell Responses: Problems and
Solutions. Cytometry, Part A 73A:
1010-1018, 2008
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(tuberculin, etanus,
diphtheria, Streptococcus, Candida,
Trichophyton, Proteus) DTH
DTH

DTH

® Schiffman K et al.: Breast Cancer Res
Treat. Delayed type hypersensitivity
response to recall antigens does not
accurately reflect immune competence
in advanced stage breast cancer
patients. 74(1):17-23. (2002)

® Turner-Cobb JM. et al: The
interaction of social network size and
stressful life events predict
delayed-type hypersensitivity among
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[ J

° BAGE GAGE MAGE NY-ESO-1

° CEA gpl00 Melan-A PSA Tyrosinase

® Overexpressed antigen HER2 hTERT p53 survivin

® Oncogene-associated antigens: p-catenin-m HSP70-2/m KRAS Shared antigens with unique
mutations

® Glycans: GM2, MUC1

® (Cytokine/endogenous immunmodulators: GM-CSF 1112

® Microbes and microbial derivatives BCG CpG Detox MPL polyl:C

® Mineral salts Alum

® (il emulsions or surfactants ASO2 MF59 Montanide™ [SA-51 QS21

® Particulates ASO4 polyactide co-glycolide virosomes

® Viral vector Adenovirus vaccinia fowlpox
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® PGE2 Treg

® TGF3 T CTL

T
® VEGFA VEGF-A  VEGF
VEGF-A PD-1

1) Opitz CA, et al.: An endogenous tumour-promoting ligand of the human aryl hydrocarbon
receptor. Nature 478, 197-203. (2011)

2) KM, Gao W, et al. Adenosine generation catalyzed by CD39 and CD73 expressed on regulatory T cells
mediates immune suppression. J Exp Med. 204, 1257-1265. (2007)

3) Mizumoto N, Kumamoto T, Robson SC, et a. CD39 is the dominant Langerhans cell-associated
ecto-NTPDase: modulatory rolesin inflammation and immune responsiveness. Nat Med.;8:358-365. (2002)

4) Baratdli F et a.; Prostaglandin E2 induces FOXP3 gene expression and T regulatory cell function in human
CD4+ T cells. JImmunol. 2005 Aug 1;175(3):1483-90.

5) Sharma S et a.: Tumor cyclooxygenase-2/prostaglandin E2-dependent promotion of FOXP3 expression and
CD4+ CD25+ T regulatory cell activitiesin lung cancer. Cancer Res. 2005 Jun 15;65(12):5211-20

6) Waker,M.R. et d.: Induction of FoxP3 and acquisition of T regulatory activity by stimulated human CD4+. J
Clin. Invest. 112, 1437-1443 (2003)

7)  Voron T et al.: VEGF-A modulates expression of inhibitory checkpoints on CD8+ T cells in tumors.

J Exp Med. Feb 9;212(2):139-48. (2015)
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0OS: 25.1 mo vs. 16.6 mo (HR 0.56; P=0.0061)

Kantoff, P. W. et al. J.

Metastatic,
GM-CSF + Clin. Oncol. 28,
PSA castration-resistant prostate 125 PFS: 3.8 mo vs. 3.7 mo (HR 0.88; P=0.60)
fowlpox co-stimulators 1099-1105 (2010).
cancer
NCT01322490
No detectable antibody responses to PSA
Increase in PSA doubling time in 64% of patients Lubaroff, D. M. et al.
Recurrent/hormone-refractory
PSA Vector 44 Cancer Res. 72, Abstr
prostate cancer
T cell response: 100% (recurrent disease) and 67% 2692 (2012).
(hormone-refractory disease) of patients
mRNA: PSA + PSCA +
PSMA + . i
CV9103/9104, CureVac® Metastatic, Prolonged stabilization of PSA levels for individual patients Kibler, H. etal. J.
STEAP1
mMRNA castration-resistant prostate 38 Clin. Oncol. 29 suppl.,
cancer Abstr 4535 (2011).
T cell response: 79% of patients, 58% with multiepitope responses
Peptide: High-risk breast cancer, in Mittendorf, E. A. et al.
nelipepimut-S (E75), HER2 GM-CSF remission after standard 182 Cancer. 118,

NeuVax™

treatment

2-yr DFS:

23

2594-2602 (2012).




Overall: 94.3% vs. 86.8% (P=0.08) NCT01479244

Low HER2-expressing tumours: 94.0% vs. 79.4% (P=0.04)

High HER2-expressing tumours: 90.3% vs. 83.3% (P=0.44)

Peptide:
High-risk breast cancer, in Trappey, F. etal. J.
GP2 Recurrence rate: 4.3% vs. 11.6% (P=0.41)
HER2 GM-CSF remission after standard 172 Clin. Oncol. 31, Abstr
treatment 3005 (2013).
DTH: 21.5 vs. 6.0 mm (P<0.01)
Peptide:
CIMAvax EGF 0Os:
O Il i . trol): 6.5 .53 P=0.098
verall (vaccine vs. control) mo vs mo ( ) Neninger Vinageras E.
EorR Montanide Stage llIB/IV NSCLC, after " Good vs. poor immune responders: 11.7 mo vs. 3.6 mo (P=0.002) et al. J Clin Oncol. 26,
ISA51 + CYC  chemotherapy 1452-1458 (2008).
Good immune responders vs. control: 11.7 mo vs. 5.3 mo
NCT01444118
(P=0.0024)
Good antibody response in 51% of patients
Peptide:
GV1001 0S: 28.8 mo
Brunsvig, P. F. et al.
Unresectable stage IlI PFS:
Clin. Cancer Res. 17,
Telomerase GM-CSF NSCLC; after 23 Overall: 11.7 mo;

chemoradiotherapy

6847-6857 (2011).

Immune responders vs. non-responders: 12.2 mo vs. 6.0 mo
NCT01579188

(P=0.20)
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T cell response: 16/23 patients (69.6%)

Viral vector (vaccinia):
TG4010 6-mo PFS: 43.2% vs. 35.1% (P=0.307)
0OS: 10.7 mo vs. 10.3 mo (P=0.59)

TTP: 5.9 mo vs. 5.2 mo (P=0.070)
Quoix, E. et al. Lancet
Stage IV NSCLC, with ORR: 41.9% vs. 28.4% (P=0.082)
MUC1 Vector + IL-2 148 Oncol. 12, 1125-1133

chemotherapy Outcomes worse than control in subset of patients with high levels
(2011). NCT01383148

of activated natural killer cells.

No significant differences between study arms in cellular

responses to MUC1

Allogeneic tumour cell: Nemunaitis, J. et al. J.
Stage II-IV NSCLC; after Clin. Oncol. 24,
belagenpumatucel-L, Tumour cell Anti-TGF-8 75 OS: 14.4 mo; longer survival with higher (19.1 mo) vs. low (8.3
front-line chemotherapy 4721-4730 (2006).
Lucanix™ mo; P=0.0186) dose immunization
NCT00676507
0Os:
Morris, J. C. et al. J.
Allogeneic tumour cell: Stage lIB/IV NSCLC; Overall: 11.3 mo
Clin. Oncol. 30 suppl,
tergenpumatucel-L, Tumour cell aGT progressive or relapsed after 28 IFNy responders vs. non-responders: 21.9 mo vs. 5.5 mo
Abstr 2571 (2012).
HyperAcute® Lung chemotherapy (P<0.001)

NCTO01774578

Increased IFNy responses in 61% of patients

Macias, A. et al. Ann.
Anti-idiotype: Stage llIB/IV NSCLC; after
Idiotype Alum 176 Oncol. 23 suppl 9,
racotumomab primary treatment 0S: 8.3 mo vs. 6.3 mo (P=0.02)
Abstr 1238PD (2012).
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NCT014604722

os:

Overall: 9.1 mo
Becker, J. C. et al.

Metastatic, Immune responders vs. non-responders: 19.6 mo vs. 8.6 mo;
Montanide Cancer Immunol.
Peptide survivin treatment-refractory stage IV 61 P=0.0077)
ISA51 + CYC Immunother. 61,
melanoma PFS:

2091-2103 (2012).
Overall: 2.8 mo

T cell responses in 13/41 (32%) patients

Peptide
gp100 + GM-CSF + 0OS: 13.4 mo Tarhini, A. A. etal. J.
MART-1 + Montanide Metastatic melanoma 22 PFS: 1.9 mo Immunother. 35,
tyrosinase ISA51 Immunologic 359-366 (2012).
T cell responses in 9/20 (45%) patients
OS:
gp100 +
Overall: 13.6 mo (vs. 7.3 mo matched controls) Oshita, C. et al. Oncol.
MAGE-A1, A2,
Dendritic cell KLH Metastatic melanoma 24 Immune responders vs. non-responders: 21.9 mo vs. 8.1 mo Rep. 28, 1131-1138
A3 + MART-1 +
(2012).
tyrosinase
T cell responses in 18/24 (75%) patients; multiepitope responses
in 13/24 (54%) patients
gp100 + Aarntzen, E. H. et al.
Dendritic cell KLH Stage ll/IV melanoma 33
tyrosinase Cancer Res. 73, 19-29
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(MHC-1/11)

(2013).
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Pk MIBERAE (B2 (2. BRI RUBEERMICEET S,
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NAT A AFATREDIF2 B9 aHR B BiRpR AR
Racotumomab(1E10) NeuGcGM3 Breast Cancer Phase 1
NSCLC Phase III (NCT01460472)
TriGem (4B5) GD2 Melanoma Phase 1/11 (NCT00004184)
MK2-23 HMW-MAA Melanoma Phase 1/11
BR3E4 EpCam Colorectal Cancer Phase 1
3H1 (CeaVac) CEA Colorectal Cancer Phase III
105AD7 CD55 Colorectal Cancer Phase I/II (NCTO0007826)
11D10 (TriAb) HMGF Colorectal Cancer Phase II (NCTO0033748) *3H1 4
Abagovomab CA-125 Qvarian Cancer Phase II/1II (NCT00418574)

Ladjemi MZ. Front Oncol. 2:158 (2012). https://clinicaltrials.gov &2 (C/ER
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