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Cancer Immunity Cyclical Evolution (E?)
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Excursion

Prostvac increases intra/peritumoral immune infiltrate in patients with localized prostate cancer
undergoing radical prostatectomy (n=27)
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Importance of PD-1/PD-L1 blockade

T-cell mediated
immune res ponse
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Experimental algorithm for immunotherapy for mCRPC
Biomarker (MSI-H; TMB)
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Madan and Gulley Nature Rev. Urology, 2018



Prostvac (+ Ipilimumab) + Nivolumab (NCT02933255)

 Eligibility (n=12)
* mCRPC
* No prior chemotherapy

* Treatment
 Prostvac Vaccine

* Immune checkpoints

* Nivolumab 240 mg

NCT02933255
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Vaccine, anti-CTLA4, antiPD-1 4/11/17 6/22/17
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Prostvac + Nivo (+ipi)
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NIH

Multi-layered immunosuppression

Lysis and apoptosis resistant
tumor cells (e.g. SPI-6, IAPs)

Hostile metabolism
(e.g. acidic, hypoxic, ROS, peroxynitrite)

Disordered vasculature
(e.g. FasL+, no ICAM)

Lack of co-stimulation and antigen
presentation (e.g. tolerogenic APCs)

Suppressive cytokines
(eg. IL-10 , TGF-p) -

Nutrient-degleting enzymes
(e.g. IDO,H
(e.g. anti-CTLA-4) T cell checkpoint
ligands (e.g. PD-L1) -

- Tumors insulate themselves with dense layers of immunosuppressive stroma

» Overcoming the many layers of interconnected and often functionally redundant
immune suppressive mechanisms represents a daunting challenge for tumor-specific T cells

« Immunotherapy can “peel back” the layers of local immune suppression, GE)
thereby restoring the capacity of T cells to eradicate the tumor NATIONAL
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QuEST-1 (Quick Efficacy Seeking Trial)
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Leveraging the unique strengths of CCR, study that can’t easily be done elsewhere
CRADAs with 3rd party clause
Involves 4 companies, 4 agents, targeting different essential aspects of TIC


Ongoing study (QUEST1)
- CRPC
« ORR/ sustained PSA |
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Redman et al., JITC Sept 2018



Bintrafusp alfa preclinical work

N

M7824 anti-PD-L1 mAb moiety
blocks PD-L1 interactions with PD-1

TGF-B*

) ) k/ M7824 TGF-B trap moiety sequesters \I Fibrosis and i ired
Suppression of immune response TGF-B to inhibit downstream signaling ! rodsr'jggcégza”e

4 Tumor angiogenesis EMT (leading to metastasis and resistance -

3 E 5 to therapy [including checkpoint inhibition])

*Tumor cells are also a major source of TGF-B in the microenvironment
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Collaborative preclinical work in CCR
BA with non-functional PDL1 binding site
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Bintrafusp alfa in HPV Associated Malignancies

2004 « ORR was 18/59 (31%)
» Total Clinical Response rate
w1 (included 3 delayed
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About 50% of our patients had cervical cancer (second-line or beyond)
To put this in context, pembrolizumab is approved for PDL1 positive cervical cancer and has a response rate of 14%.


Targeting Brachyury

= Brachyury (TBXT)
= Overexpressed in tumor vs. normal tissue

* |nvolved in EMT / drug resistance / cellular
plasticity

= Expression associated with NE markers
and PTEN loss in prostate cancer

= T-cells specific for brachyury can Kill
brachyury expressing cells in an MHC
restricted manner

NATIONAL CANCER INSTITUTE
Center for Cancer Research
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Nov 2017

Cancer Therapy: Clinical

Phase | Study of a Poxviral TRICOM-Based
Vaccine Directed Against the Transcription
Factor Brachyury N\,

Christopher R. Heer},ﬂ, Claudia Palena', Sheri McMahon?, Renee N. Donahue’,

Clinical
Cancer
Research

Lauren M. Lepone', Italia Grenga', Ulrike Dirmeier>, Lisa Cordes?, Jenn Marté?, \\

William Dahut?, Harpreet Singh?, Ravi A. Madan?, Romaine |. Fernando’,
Duane H. Hamilton'!, Jeffrey Schlom', and James L. Gulley?

 Well tolerated (no DLT)

o 28 of 34 (82%) patients developed brachyury-specific CD4 and/or CD8 T-cell
responses after vaccination

NATIONAL CANCER INSTITUTE
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Multifunctional T cells (i.e., a more stringent analysis of T cells positive for two or more of the following: interferon gamma [IFNg], interleukin 2 [IL2], tumor necrosis factor alpha [TNFa], or CD107a) against at least one of the tumor‐associated antigens tested were generated after vaccination in 38% of patients. The Oncologist 2020


N-803

= Improved affinity for IL2/15R- (CD122) expressing
immune cells (NKs and T cells)

= Longer serum half-life than native IL15 (25 h vs. 40
min) in mice

Increased NK function
on a per-cell basis

Anti-metastatic activity
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4T1 tumor bearing Balb/C mice
injected with IL-15/IL15RA-Fc
(1ug/IP) on day 7. Tumor
metastases counted on day 26.
-dependent on CD8 and NK
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Balb/C mice injected with IL-
15/IL15RA-Fc (1ug/IP). Purified
NK cell activity tested on day 3.

Kim et al, Oncotarget, 2016
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Context with ICI expect about 2.5% response (PSA/ORR) in unselected patients
46%
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-Radium-223 + Niraparib (Trial)
-Adenoviral vaccine targeting
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Anterior superior iliac spine / iliac crest AND Sacrum
Abx dental infection rash solumedrol Trunk and extremeties
Rash  prednisone
Call for more selective options for irAE than steroids


Conclusions

* Immunotherapy can be powerful, and can lead to complete responses which
are durable

= Despite the impressive results seen in subsets patients in some cancer,
unselected patients with prostate cancer rarely have objective responses to
current immunotherapy monotherapy

= |n order to harness the potential power of immunotherapy in prostate cancer,
one must address the critical elements that are necessary for an immune
response

= Approaches that (a) stimulate a relevant immune response, (b) expand
number and function of those immune cells and (c) facilitate functionality in the
TME may be essential for “immune deserts” like mCRPC.
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Clinical Cancer Immunotherapy Program
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