Towards Optimized DC-based Cancer Therapies:

Targeting the Induction and Effector Phase of
Cancer Immunity

No Financial Disclosures
aDCl1s, one of the DC types discussed in this presentation,
is a subject to issued and pending patent applications



Preventive versus Therapeutic “Vaccination”
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Targeting the Induction and Effector Phases of Immunity
in Cancer Immunotherapy

Suppressive environment of cancers a) promotes the
development of inappropriate forms of immune
response, and b) excludes the desirable killer cells and
suppresses their antitumor function by preferential
attraction and activation of suppressive cells

1. Instruct dendritic cells (DC) to induce killer-type
immune cells (type-1 immunity; CTLs, TH1 and NK cells)

2. Condition cancer microenvironment to become
permissive to immune attack

a. Promote the attraction of CTLs, Th1l and NK cells

b. Counteract the accumulation & function of Tregs and
MDSCs




oDC1: High-IL-12-producing Mature DCs
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Mailliard, Kalinski et al. Canc. Res. 2004, 64: 5934

*IL-12 production by DCs is needed for the induction of tumor-specific CTLs ex vivo
(Mailliard R.B., Canc. R es .2004, Butterfield L.H., J. Immunother. 2008 ; Watchmaker P., JI 2010;

DeBenedette M.A ., J. Immunother .2011)

* |L-12 producing DC needed for activation of NK cells (Gustafsson K., Canc. R es.2008)
* IL-12 producing DC needed for Th1 cell induction (Kalinski P., J| 1997, Wesa A. J.It 2007)
» DC-produced IL-12 predicts prolonged TTP in cancer patients (Okada H., JCO 2011)



Polarized DC1s Induce GrBhigh Effector CTLs

Conditions of DC maturation
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Watchmaker, Berk et al. 2010; J. Immunol. 184: 591-597
Berk,Watchmaker, et al. in preparation




aDC1 Vaccines: Preferential Interaction with Naive,
Effector and Memory Cells, but not Tregs

Chemotaxis of blood-isolated CD4+ T cells
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oDC1-induced CTLs Express

High Levels of CCR5 & CXCR3
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UPCI 05-115 (H. Okada): Phase I/l Study in
Recurrent High-Grade Glioma (22 patients)
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oDC1-produced IL-12 Predicts Delayed Time to
Progression in aDC1-Vaccinated Patients
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Directing CTLs to Tumors: Intra-Tumoral CXCL10 & CCL5
Levels in Metastatic CRC Correlate with CTL Infiltration
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Variable Response of Different Cancer Lesions to Individual
Factors & Uniform Response to Combination Treatment
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COX Inhibition Helps to Optimize the
Chemokine Production Patterns in Tumor Tissues

N= 3
CCL5 (ng/ml) CXCL10 (ng/ml) CCL22 (ng/ml)
B. 0 2 4 0 8 16 0 1 2

=

—_—
o
e

O | m
I

P



Combination of IFNa., Poly-:C &COX2 Blockade
Uniformly Induces CTL-attracting CCLS&CXCL10, Blocks
T -attracting CCL22 in Tumor Lesions
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“Conditioned” Tumors Selectively Attract o DC1-induced
CTLs and Spontaneously Arising TILs and, but Not Tregs
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Tumor-selectivity of the Pharmacologic Induction of
Teff-attracting Chemokines
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Tumor-selectivity of the Pharmacologic Modulation of
Teff-attracting Chemokines: Role of NF-«xB
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Phenotype and CTL-Suppressive Function of OvCa-

isolated CD11b* MDSCs
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PGE, Is Needed Both for CXCR4 Expression by MDSCs
and for Local Production of CXCL12 in Cancer Tissues
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Positive Feedback between COX2 &PGE, Is Required for
Functional Stability of MDSCs in Ovarian Cancer
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Directing Vaccination-Induced T Cells to Tumors

e Type-1 DC polarization can be used to preferentially
activate naive, effector and memory T cells (T and

Tven)s ratherthan T, cells

e aDC1s loaded with peptide- or cell-associated Ags induce
20-70 fold more tumor-specific CTLs than non-polarized
DCs

e aDC1s induce CTL functions and responsiveness to
tumor-produced chemokines (CCRS- and CXCR3 ligands)
In naive and memory CD8* T cells

« Combination of IFNs with TLR-ligands and COX2 blockers
selectively enhances the production of T .-attracting
chemokines in tumor lesions and counteracts T, /MDSC
attraction and function

* Ongoing and upcoming combination trials in colorectal
cancer UPCI 10-131 and UPCI 11-123) and ovarian
cancer (UPCI 11-128)



Conditioning Tumor Microenvironment for
Effective Inmune Attack
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