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« Having the “right” kind of T cells in the tumor microenvironment is
associated with better long-term outcome

« The ability of vaccines to activate T cells, and augment cytolytic T cells,
should have anti-cancer activity

« Clinical activity of single-agent tumor vaccines has been underwhelming

 Animal studies demonstrate vaccines have greater efficacy in tumor
prevention and/or minimal residual disease

 Therapeutic cancer vaccines may best be used in combination with
methods to block tumor resistance mechanisms
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Mechanism of generation of CTL, Th, Ab
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« Expression essentially restricted to prostate tissue in humans
* Nearly identical prostate-specific rat homologue

* Permits evaluation of serum PSA as an independent assessment of
response in human trials

* Previous experience targeting this antigen in rodent models and
human clinical trials — same target as FDA approved sipuleucel-T
vaccine
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« PAP-specific T-cell immune responses elicited P
« CD8+ T cells — IFNy-secreting
« Thl bias, no PAP-specific IgG

* No significant adverse events

« Development of persistent PAP-specific
IFNy-secreting T cells associated with N

favorable change in PSA doubling time Days from beginning DNA immunization

« Development of PAP-specific IFNy-secreting T cells McNeel (2009) J Clin Onc 27:4047

also associated with PD-L1 expression on circulating Becker (2010) J Immunoth 33:639

McNeel (2014) Clin Canc Res 20:3692
tumor cells Rekoske (2016) Oncoimmunology 5:€1165377

Serum PSA (ng/ml)
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* Immunization elicits T cells secreting IFNy
« This leads to increase in PD-L1 expression on tumor cells

« Encoding epitopes with increased MHC class | affinity elicited CD8+ T
cells with increased and persistent PD-1 expression

« Blockade of PD-1 or PD-L1 with vaccination led to improved anti-tumor
responses

Smith (2014) Vaccine 32:1707
Rekoske (2015) Canc Imm Res 3:946
Zahm (2017) Can Imm Res 5:630
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Timing of PD-1 Blockade with Vaccine T-cell Activation:
New Model
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T cell
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Timing of PD-1 Blockade with Vaccine T-cell Activation:

New Model
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PD-1 blockade at the time of T-cell activation with vaccination should be
more effective than blockade of PD-1-regulated T cells previously elicited
with vaccination

Arm 1 ok kR ow % (§= Pembrolizumab)
§ §&§ § § (k= pTVG-HP)
Arm 2 * % % %x % % § § § §
Week: -6 01234567 89101112131415161718192021222324
X X X X Immune/peripheral blood analyses
X X X CTscans / bone scans
X X X Quantitative bone imaging
X X Tissue biopsy

Funding Sources: Prostate Cancer Foundation (2014 Challenge Award); Madison Vaccines Inc.
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Primary:
« Safety

« 6-month progression-free survival and median time to radiographic
progression

 To evaluate the anti-tumor response rates (objective response rate
and PSA response rate, using PCWG2 criteria)

Secondary:

 Impact of treatment sequence on response, PFS, and PAP-specific
Immune response
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- Patients with metastatic, castration-resistant prostate cancer (IMCRPC)
« Evidence of disease progression
* No exclusion for prior abiraterone, enzalutamide, or chemotherapy

« Planned enroliment of 32 patients

(Pilot trial design — to detect a 65% 6m PFS rate in Arm 1 relative to
anticipated 25% 6m PFS in Arm 2 with 80% power at 0.10 significance
level)
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Grade 2-3 events:

Fatigue (27%), hypothyroidism (15%), hyperthyroidism (8%), diarrhea (8%),
increased AST (8%)

<5%: weight loss, adrenal insufficiency, abdominal pain, constipation, hepatitis,
nausea, pancreatitis, hyperglycemia, arthralgia, pain, hot flashes

Grade 4 events:
None
Grade 5 events:

Multi-organ failure — 1 patient
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Radiographic Time to Progression
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Best Objective Response —
3m or 6m

HE

CR PR MR
0/8 1/8 2/8
(n=13) (not
confirmed)
2 0/6 0/6 0/6

(n=13)

Total 0/14 1/14 2/14
(of 26)
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Baseline Post-Treatment Baseline Post-Treatment
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Best Response from Baseline over 6 months

p=0.013

Arm 1 - Combined

Arm 2 - Sequential
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IFNy Granzyme B
PAP peptides PAP protein PAP peptides PAP protein
Arm1 Pre-T6we12w 24w 36 we48week Pre-16 we 12 we 24 w36 we 48 week Arm1 Pre-T6we12wi24wi36 we48week Pre-Ti6we12 we24 wi36wi48 week
D001 D001
D003 D003
D005 D005
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D021
D022
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1D027

D008
D009
IDO11
ID015
D018
D021
1D022
D023
D025
D027

Arm 2 Arm 2
1D002 D002
D004 1D004
1D006 D006
D010 ID010
D012 D012
D013 D013
D016 ID016
D017 D017
D019 D019
D020 D020
D024 D024
D026 D026

Ellen Wargowski
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Best Response from Baseline over 6 months
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Immunization with PD-1 Blockade Elicits
Tumor-Infiltrating CD8+ T cells

Pt 17 Vaccine Alone Pt 26

12 weeks

Chris Zahm, PhD
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Immunization with PD-1 Blockade Elicits
Tumor-Infiltrating CD8+ T cells

Vaccine + anti-PD-1

12 weeks

Chris Zahm, PhD
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Immunization with PD-1 Blockade Elicits
PD-LI Expression in Tumors

Vaccine + anti-PD-1

Pre |

12 weeks

Chris Zahm, PhD
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Vaccine Vaccine Vaccine Vaccine
+ anti-PD-1 alone + anti-PD-1 alone
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Change in Tumor FLT Change in Axillary Node FLT Change in Spleen FLT

Baseline 12 weeks Baseline 12 weeks

P =0.009
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* Plasmid DNA vaccines elicit antigen-specific CD8+ T cells
« DNA immunization can increase PD-L1 on tumor cells, mediated by T cells
« PD-1 expression increases on CD8+ T cells following vaccine activation

« Blockade of checkpoint molecules with vaccination can lead to improved anti-
tumor responses, including radiographic and PSA responses in patients with
advanced prostate cancer

« Anti-tumor vaccines can elicit tumor-specific CD8+ T cells needed to
enable PD-1 blockade to work

« This has implications for choice of vaccine approach, antigen, and
timing of PD-1 blockade
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(* = pTVG-HP + anti-PD-1)

* % * * * * * K * * * * * * * *

Week: 4 O 246 8101214 16 18 20 22 24 26 28 30 32 34 36 35 40 42 44 46 48
X X X X X X Immune/peripheral blood analyses
X X X X X CTscans / bone scans
X X FLT PET scan
X X Tissue biopsy
(§=pTVG-AR (100 pg) + anti-PD-1)
(* = pTVG-HP (100 pg) + anti-PD-1)
AmM 1 * % % % % * * * * * % * * * * * ...
ArM2: § *» 8§ » § * § * § % § % § * § % ...
- 0_0_0_0000000___]
Week: 4 0 2 46 81012 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
X X X X X Immune/peripheral blood analyses
X X X X X CT scans/ bone scans
X X NaF PET/CT

ePrimary endpoints:
*ORR
e6-month PFS
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