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Prostate Cancer Immunotherapy:
Current Research Approaches

* Immune Checkpoints
* Bi/Tri-specific Antibodies

e Car-T Cells
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— *Cytokine-release syndrome are a toxicity to be minimized.
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Prostate Cancer Immunotherapy:
Current Research Approaches

Immune Checkpoints

Bi/Tri-specific Antibodies -

\\,

Car-T Cells

Can Cytokines be an opportunity rather than an obstacle?

National Cancer Institute



Why has Immunotherapy in Prostate Cancer been less
Successful than Other GU Tumors?

Current 1/O Strategies are T-cell Centric

Adapted from Binnewies M, et al Nature Med, 2018 5



Many other Components to the Tumor
Immune Microenvironment
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Immune Analysis of 688 Prostatectomy samples
with a median follow up of 10.2 years
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Immune Analysis of 688 Prostatectomy samples
with a median follow up of 10.2 years
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Standard of Care Therapies in Prostate Cancer Enhance
Numbers and Activation of NK Cells

* Enzalutamide without ADT (biochemically recurrent study )

—
—~——

e Enzalutamide with ADT (15t line mCRPC trial)

* Docetaxel with ADT in metastatic castration sensitive prostate cancer

Madan RA et al. JITC, 2021
Madan RA et al. ESMO, 2022 Collaboration with Dr. Rene Donahue, CIO, NCI

Chandran E at al. ASCO GU, 2023 National Cancer Institute
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Cytokines

e Cytokines have the potential to induce immune
responses (historically in RCC and melanoma)

o~

e Cytokines can convert pleiotropic components of the
tumor microenvironment from immune-suppressive to
anti-tumor

* Immunocytokines can minimize system toxicity

y, National Cancer Institute



*Induces differentiation
of naive CD4+ T-cells
to the Thl phenotype

*Increases proliferation
and lytic capacity of
CTL and NK

*Promotes IFN-y
production by NK and T
cells

Systemic IL-12
hampered by severe
systemic toxicity
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Immunocytokine: PDS0301

NHS-76 antibody binds to DNA
exposed in necrotic regions of
tumors

8 hr 24 hr 48 hr
Location of o

SC injection

NHS -mulL12
by SC route

SC tumor

Dorsal imaging of SC Lewis Lung Carcinoma
tumors on right rear flank

National Lancer Institute



PDS0301 Phase 1 Study

* Enrolled 59 patients

* Established safety and 16.8 ug/kg as the monthly dose

Strauss J et al, Clin Cancer Res 2019 14 National Cancer Institute
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Immune Responses
are Dose Dependent when
Used as Monotherapy

Most Common Toxicity:
* Fevers (~48 hours)
« Fatigue (peaks w/in 48 hours)

National Cancer Institute



PDS0301 Phase 1 Study

* Enrolled 59 patients

* Established safety and 16.8 ug/kg as the monthly dose

NK-Tim3+ 0.07 (0.02-0.024)  0.49 (0.09-1.42)

NK-Mature Tim3+  0.07 (0.03-0.021)  0.93 (0.25-1.53)

NKT-PD1+ 0.08 (0.03-0.013)  0.22 (0.08-0.35)

S
o

o
o

®
o
=
o
o
)
B3

% of PBMCs
=] o
] IS

o
o

Strauss J et al, Clin Cancer Res 2019

Increase

Increase

Increase

NKT-PD1*

0.0059
0.002

0.002

19

Immune Responses
are Dose Dependent when
Used as Monotherapy

Most Common Toxicity:
* Fevers (~48 hours)
« Fatigue (peaks w/in 48 hours)
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PDS0301 Phase 1 Study: Prostate Cancer Patients

PSA Responses NK Cell Subpopulations
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PDS0301 Phase 1 Study: Prostate Cancer Patients

PDS0301 Enhances Systemic Cytokines c/w Immune Activation NK Cell Subpopulations
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How Best to Develop A Necrosis Targeting
Immunocytokine?

5.

James W. Hodge, Ph.D., M.B.A,,
Senior Investigator, CIO

b National Cancer Institute



Docetaxel induces necrosis and PDS0301 retention in MC38
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In-Progress -- Preliminary Data
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Docetaxel + PDS0301

Phase | Trial Design

PDS301
Safety Cohort Dose Levels

Metastatic Docetaxel 75 mg/m? 8 mcg/kg

Prostate PDS0301 Starts Cycle 2

Cancer 12 mcg/kg

(Cohort 1) Safety 3+3 Design

16.8 mcg/kg
Eligible patients include both mCSPC and mCRPC

Atia M. et al. ASCO GU, 2032 b, National Cancer Institute



Category
Age Range (yrs)
Median Age (yrs)
Race

White
Black

Hispanic

Atig M. et al, ASCO GU, 2022

Docetaxel + PDS0301: Phase | Study

Baseline Characteristics

Value

Category

Disease State
CSPC
CRPC

CSPC Volume
Low

High

25

Value

61% (11)
39% (7)

55% (6)
45% (5)

National Cancer Institute



Docetaxel + PDS0301: Phase | Study

Adverse Events

Toxicity ~ PDS0301 16.8 mcg/kg ~PDS0301 12.0 mcg/kg | PDS0301 8.0 mcg/kg
N=6 N=6 N=6

Grade 2 Grade3 Grade4|Grade2 Grade3 Graded4 Grade2 Grade3 Grade4
Fatigue 3 (60%) 0 1 (17%) 1 (17%) .
Anemia 0 1(20%) 2(33%) 1 (17%)
Lymphopenia 0 0 4 (67%) 0
Diarrhea 1(20%) 1(20%) 1 (17%) 0
Neutropenia |1 (20%) 0 0 0 1 (17%) 1 (17%)
Leukopenia |1 (20%) 0 0 1 (17%) 0 1 (17%) 0

Febrile 0 1(20%) 0 0 0 0 0
Neutropenia

Number of patients experiencing AEs of interest separated by M9241 dose and AE grade. The
percentage of patients experiencing an AE per dose level is in parentheses.

Atia M. et al. ASCO GU, 2022 . National Cancer Institute



Docetaxel + PDS0301: Phase | Study and PSA Responses

Max PSA Decline from Start of Docetaxel (%)

S WA W v I oo

All mMCRPC pts on study beyond 6 months

Atia M. et al. ASCO GU, 2032 o National Cancer Institute



Adding PDS0301 to Docetaxel at Day 22 Increases Immune Activation
in a Dose-Independent Fashion
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Addition of PDS0301 decreases Treg subsets and ki67+ NK
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Treatment Schedule

D1: Docetaxel
D22: Docetaxel + PDS0301
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Adding PDS0301 to Docetaxel at Day 22 Increases Immune Activation
in a Dose-Independent Fashion
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Adding PDS0301 to Docetaxel at Day 22 Increases Immune Activation
in a Dose-Independent Fashion
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Adding PDS0301 to Docetaxel at Day 22
Decreases Regulatory T-cells

Treg Treg HLA-DR
0.0021 0.0021
0.2744 0.0006
2.0 —_— 054 0.4307, <0.0001
o 157 :\'\ 0.4}
o
3 = 0.3
o 1.0 aQ
5 S 0.2
= 054 ®
0.1
0.0 T T T
1 22 43 00 T 1 )

1 22 43

Black: PDS0301 8 mcg/kg; Blue: PDS0301: 12 mcg/kg; Red: PDS0301: 16.8 mcg/kg

Treatment Schedule

D1: Docetaxel
D22: Docetaxel + PDS0301
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Comparison of Changes Induced by the Addition of Docetaxel Followed by
Docetaxel + PDS0301 (By 3 Dose Levels)

All Dose Levels 8 ng/kg 12 ug/kg 16.8 pug/kg
PDS0301 Combined PDS0301 PDS0301 PDS0301
0.0296 0.6875 0.3125 0.0391
| |
0.4749 0.0094 >0.99990.5625 0.6875 0.2188 0.9453 0.1094
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There are not obvious differences seen in the levels of IFNg and Granzyme B among the different dose levels of PDS0301
32



Preliminary Conclusion of Immune Analysis of
Docetaxel and PDS0301

.

 Consistent with pre-clinical synergy, increasing necrosis
with chemotherapy leads to consistent immune activation
at all dose levels

b National Cancer Institute



Docetaxel + PDS301: Phase | Study

Adverse Events

Toxicity ~ PDS0301 16.8 mcg/kg ~PDS0301 12.0 mcg/kg | PDS0301 8.0 mcg/kg
N=6 N=6 N=6

Grade 2 Grade3 Grade4|Grade2 Grade3 Graded4 Grade2 Grade3 Grade4
Fatigue 3 (60%) 0 1 (17%) 1 (17%) .
Anemia 0 1(20%) 2(33%) 1 (17%)
Lymphopenia 0 0 4 (67%) 0
Diarrhea 1(20%) 1(20%) 1 (17%) 0
Neutropenia |1 (20%) 0 0 0 1 (17%) 1 (17%)
Leukopenia |1 (20%) 0 0 1 (17%) 0 1 (17%) 0

Febrile 0 1(20%) 0 0 0 0 0
Neutropenia

Number of patients experiencing AEs of interest separated by M9241 dose and AE grade. The
percentage of patients experiencing an AE per dose level is in parentheses.

Atia M. et al. ASCO GU, 2022 o National Cancer Institute



Chemo-Immunotherapy in Metastatic
Prostate Cancer

Cohort : Docetaxel x 6 cycles :
Abiraterone Daily
PDS0301
n=up to 32
End Point: 8 month PSA

Metastatic
Castration
Sensitive
Prostate Cancer

Docetaxel
Cohort : PDS0301
Metastatic (n=24)

Cast-ratlon Key Correlatives:

Resistant End Point: increase PFS
Prostate Canceg « 150+ circulating immune cell subsets (CIO
Collaboration)

* Pre and post treatment biopsies

» Evolution of Neuroendocrine Prostate
Cancer Cells (UO1 Grant with Mass
General and Daniel Haber, MD, PHD)

35




PDS0301 Enhances Radiation Anti-Tumor Impact
and Survival

Survival [%]
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Il 12 I13 114 II15 10 20 30
IR IR NHS-IL12 IR + NHS-IL12 IR + NHS-IL12 Days after treatment start
contralateral ipsilateral contralateral ipsilateral

Anti-tumor effect and survival was greatest in the mice treated with radiation (IR) and PDS0301 (group Ill; note
group |14 evaluates the tumor contralateral to IR and the group 1115 evaluates the tumor ipsilateral to the IR.)

Eckert F et al Oncoimmunology, 2017 36 National Cancer Institute



Definitive Radiation + PDS0301 in Intermediate and
High Risk Prostate Cancer

Phase Il portion

Prostate SBRT
(7.25Gy x 5)

ADT +
I

NHS-1L12

Study Now

Baseline Pre-SBRT [/ Post-SBRT
MRI + Biopsy MRI + WE | W MRI +
Biopsy | | Biopsy

Enrolling at
the NCI

Randomize

(all patients)

_ 2 months é 2-3 weeks _ 2 months

Primary Endpoints:
« Safety

« Changes in T-cell Clonality
ROB Collaborators:
Dr. Deborah Citrin

Secondary/Exploratory Endpoints: ;
Dr. Krishnan Patel

« Changes in Immune Cell Subsets

« Changes in T-cell Clonality (periphery vs. tumor) Nationa llCancer Institite
S



Can Cytokines Make an Impact in Prostate
Cancer?

Preclinical data supports potential synergy of PDS0301 in combination
with necrosis-inducing therapies

\‘ i

Clinical data demonstrates the safety of PDS0301 with dOE:étaxel

Correlative immune data suggests immune synergy of docetaxel and
PDS0301

On-going and planned studies at the NCI will further evaluate
PDSO0301 in prostate cancer

h National Cancer Institute



Acknowledgments:

Clinical Trial Patients & Their Families

Genitourinary Center for
Malignancies Branch ImmunoOncoloqy
— William D. Figg PharmD Molecular Imaging Program -
— Fatima Karzai MD — Peter Choyke MD — James L. Gulley, MD PhD
— Philip Arlen MD — Baris Turkbey MD — Jeffrey Schlom PhD
— Anna Couvillon CRNP — Liza Lindenberg MD — James Hodge PhD "
— Amy Hankin PA — Esther Mena MD — Julius Strauss MD
— Nikki Williams CRNP — John Greiner PhD
— Megan Hausler RN — Claudia Palena PhD
— Kathy Lee-Wisdom RN Radiation Oncology Branch — Renee Donahue PhD
— Elizabeth Lamping RN — Deborah E. Citrin, MD — Sofia Gameiro PhD
— Lisa Cordes, PharmD — Krishnan Patel, MD

— Moniquea Smith

b National Cancer Institute



	Slide 1
	Slide 2: Prostate Cancer Immunotherapy:  Current Research Approaches
	Slide 3: Prostate Cancer Immunotherapy:  Current Research Approaches
	Slide 4: Prostate Cancer Immunotherapy:  Current Research Approaches
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23: Docetaxel induces necrosis and PDS0301 retention in MC38
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35: Chemo-Immunotherapy in Metastatic Prostate Cancer 
	Slide 36: PDS0301 Enhances Radiation Anti-Tumor Impact and Survival 
	Slide 37
	Slide 38: Can Cytokines Make an Impact in Prostate Cancer?
	Slide 39

