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Sipuleucel-T: approved 2010

OS advantage! without rPFS delay
or objective responses

Mechanistic support: product
parameters?, CD8 lytic T cell

phenotype induction?

OS benefit supported in crossover
analyses* and PROCEED registry,
esp AfrAm?

Cityof Cellular immunotherapy in mCRPC: past

-
o

B. Any Line Use of Agent
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Sipuleucel-T

Median line

Oral Treatments
[no sipuleucel-T]

Surivival Probability

HR: 0.55 (0.498, 0.603); P<0.0001

Numbers at risk ! :
5203 4427 3621 2896 . 2320 1844 + 1503
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McKay et al, GU ASCO 2020; abstr 42
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Time to radiographic/clinical progression

0.75

Change from baseline (%) in PSA

HR 0.26 (0.11-0.61)
P=0.0011

---------------------------------- Cox Modet HR $85% CI)

20 40 60
Time from Randomization (Weeks)

B SipT + Ra-223 (11 events): median 9.3 mo
0 SipT (14 events): median 3.1 mo

PSA Best Response

Sip-T: 0/14 = 0%
Both: 5/15 = 33%
) P=0.04
‘ WSipT + Ra-223

Ilnni M SipT

Future directions: SipT + Radium?223

Marshall CH et al. GU
ASCO abstr 2020

Wilcoxon, p = 0.0071 Wilcoxon, p = 0.037 Wilcoxon, p=0.02  Wilcoxon, p=0.86

WKO06 WK10 WK14 WK26

@ SipT + Ra-223: median (IQR) at week 6 = 7 (16)
SipT: median (IQR) at week 6= 25.3 (12)



Vaccine approaches

Examples: ProstVAC, GVAX GVAX vs 20.7 months 1.03 (0.83, 1.28)
Docetaxel + 21.7 months P=0.78

Advantages: B
12.2 months 1.7 (1.15, 2.53)
P=0.0076

- Easy administraton e 14.1 months
" : Docetaxel
- Specific (less toxic)

Above: outcomes of phase 3 trials with GVAX

D] Sadvantag €S Below: outcome of phase 3 trial of ProstVAC
- Single antigen (ProstVAC)

- ? Overcome immune suppression
Future:

- McNeel (U Wisconsin) AR target w/ GM-CSF =~ ¢ - et

- Oncoimmune (PSA/IL2/GM-CSF) e

Overall Survival (Months)



Cityot Immune checkpointinhibitor therapy in
Hope mCRPC: Pembrolizumab (KEYNOTE-199)

« mCRPC * mCRPC

« 21 prior targeted endocrine « 21 prior targeted endocrine Cha From Baseline i U
therapy therapy 1%t:°e1w% B Cohort 1 (PD-L1+)

* 1-2 prior chemotherapy * 1-2 prior chemotherapy
regimens, including docetaxel regimens, including docetaxel -30% to -100%
0% to +100%

+ ECOGPS 0-2 » ECOGPS 0-2
0% to +19%

* Measurable disease per * Bone mets with no
RECIST v1.1 measurable disease per
RECIST v1.1

* Any PD-L1 status

Cohort 1: PD-L1 positive Cohort 3
Cohort 2: PD-L1 negative

B Cohort 2 (PD-L1-)

Change From Baseline, %

-1% to -100%
-50% to —100%

Top right: objective response -90% to~100%

. 0% to +100%
Bottom right: PSA changes 0% to +24%

DeBono JS. ASCO 2018; oral
present

Change From Baseline, %




Cityof Immune checkpoint inhibitors in
Hope mMCRPC: selcted by MSI

Patient No.

RS S—

MSI Is present in p-o01155 | [ *¢

P-0008682

3% Of prOState r-0025952 | N > PR

cancers p-0000755 | [T
p-0018147 | NN PD
. . Treatment duration
pP-0012928 _—. Inevaluable (toxic effects)
—& Death

P-0000964 _ PD —3 Treatment ongoing
& Anti-PD-L1

P-0024650 | [ 0> PR O Anti-PD-1

Response to
P-0021355 | C——-= FD -

Combination

p e m b ro I i Z u m ab P-0024660 | [N —> Inevaluable (bone-only metastases) Monotherapy

P-0001071 E—i Inevaluable (clinical progression)

abo Ut 50% (PSAj Cll ll[]l EIU 3IU 4'0 - SID E-IU ?ID SIU QID
RECIST)

o7 'aul@seq Lol  asuodsay ysd 1599

Abida W et al, JAMA Oncol 2019; 5:471-8




Cityof COmbinations: checkpoint + checkpoint
Hope (Ipi + Nivo)

\

NIVO &-primary endpoints:
+ Investigator-assessed ORR

Cohort 1: Asymptomatic or
4 \ minimally symptomatic patients

: : who progressed after 21
Patients with . 1 mgikg v (per RECIST 1.1)
mCRPC second-generation hormone NIVO » rPFS (per PCWG2 criteria)

I: an d ive

<1/3 received all 4 * Sy b Chseahiraay  fha WGRPO

testosterone level setting (N = 45)° Q3W for up

IPI
480 \'}
3 mg/kg IV QTV?I Secondary endpoints:

<1.73 nmol/L to 4 doses
induction doses Erotpm G Folepmee
. ohort 2: Patients who + PSA response rate
Sggf Sp1erformance rogressed after cytotoxic « Treatment continued until progression « Correlation of biomarkers
chemotherapy in the or unacceptable toxicity (PD-L1, HRD, DDR, TMB)
) mCRPC setting (N = 45)2 « Treatment beyond progression was with efficacy

permitted®

Chemo naive: 25% objective

response Wlth 2 (6%) CR = gg:z:;; } On treatment OFirst response ’ Ongoing response M Off treatment

— PSA response 17.6% >

Chemo pre-treated: 10% objective

Responders

response, 2 (6.7%) CR
— PSA response 10%

HRD+ had greater

response

Sharma P et al, Cancer Cell 2020; 38:489-99



Cityof  Cabozantinib + Atezolizumab
Hope

N=43 CRPC Cohort

&l -

W Confirmed complate responsa (N=44)

: E.‘;';,'LT;;’;’"“' responss Any Grade Grade 2 Grade 4

| : fgf;fﬁg‘f;rm Any AE, n (%) 42 (95) 25 (57) 1(23)%
B PD-L1 CPS=1% Fatigue 22 (50) 3 (6.8 (W]
Do) e Nausea 1943) 0 0
Diarrhea 17 (29) 3 (6.8) 0
Decreased appetite 17 (39) 0 0
Dysgeusia 15 (34) Q W]
% o PPE 1432) 123) 0
& AST increased 11(25) 2(4.5) 0
5 Vomiting 1125) 1(2.3) 0
g 50 ALT increased B(18) 2 (4.5) 0
é Platelet count decreased 818 1] (W]
E Weight decreased a8 Q W]
£ —40 White blood cell count decreased 716) 245 W]
& TS — 7 (16) 123) 0
Headache 711&) 0 0
Meutrophil count decreased 614 245 W]
Hypertension & (14) 1(23) (]
PD-L1 status Stomatitis &4 1(23) W]
| Dysphonia 6(14) 0 0
Hyponatremia 5111} 3 (6.8) (]
Arthralgia 5111 1(23) 0
A Oral pain 5011 0 0

garwal N et al. GU ASCO 2020 abstr 139

Rash maculo-papular 511 0
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T cell strategies: BITE and CarT

I Recobinant protein comprised of
A (4 two linked scFvs: one targets
PSMA on prostate tumor cells
and the other binds to CD3.

\ cD3 PSMA
W\

Antr PSMA Passive distribution of BIiTEs “ T "
§ " occurs and is dependent on fluid T Ce" '{w T celkmediated Killing umor ce
— flow rates, diffusion across the / *d Rl
vascular endothelium and the / Capable of Serial Killing

i interaction with PSMA.

Anti-CD3
Pasotuxizumab

C' CAR Tcell Chimeric antigen

receptor (CAR)
] Antigen-

Insert gene for CAR \(%_ recognition
domain

%)\ Signaling
domains

CAR transgene encodes a synthetic receptor comprised of an scFv
against PSMA linked to activation and co-stimulatory endodomains.

Active trafficking of CAR T cells occurs and involves interactions
between multiple molecules and various cell-cell interactions.

CART

| CAR PSMA

cell | carRTcelkinduced | TUMOT cell

| Cytotoxicity

{_:'I @ Capable of. Serial Killing

/) LS e o

J °© o0 ©

=

@
Killing Mechanisms: Perforin and Granzyme B,
Fas/FasL, TNF/TNF-R




2 PSCA as a target

* |dentified by Dr. Reiter in Dr. Witte’s lab

* Membrane expression

* Expressed in 80% of prostate primaries
and 90% of metastatic deposits

 Downregulated by AR suppression, but
overexpressed in castration resistant
prostate cancer

» Additional cancers: Pancreatic, bladder

'« Gu Z et al. Oncogene 2000; 19:1288-96




PSCA-CAR T Cells Home to PSCA* Bone
Metastatic Disease in NSG Mice

— 1003 - Mock . S
S8 e PSCA(ACH2)BB{ 0
N s oh
o = B

1 m s
™M a

& O 10
PC-3 (wt) PC-3-PSCA a &

58 6
o7 ?
g2 1 o
//ﬂ x's ¥
| | | | | 8

T cells (ffluc+) 0 24 48 72 96

Hours post T cell infusion

Priceman, et al. Oncolmmunology.
2017; doi.org/10/1080/2162402X.2017.1380764

H Cityof
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Phase | Clinical Trial to Evaluate PSCA-BB{ CAR T Cells iIn mCRPC

PSCA+ metastatic castration resistant prostate cancer
(Clinical PI: Tanya Dorff, MD, Research PI. Saul Priceman, PhD) — enrolling

Apheresis e [j —
H * K
9 @ T Cell I\/lanufacturing> l Infusion

Prostate Cancer
Foundation
Curing Together.

LTFU
at1yr

monthly

J

PB

MRI target bone/

* Patient 14-21 days
: Consent Sfcresgicr}\g ' 4 -3

] . m Y4 /7 /7 ./f 7t

Or:?)éhival MRItarget PB PB PB PB CT!(
bone \
—
Disease Staging and Correlatives
Table 1. CAR+ Cell Dose Schedule
Starting

Dose -1 Dose Oa Dose Ob Dose 1 Dose 2

50M 100M 100M +precond. [ 300M +precond. | 600M + precond.

Cy* = cytoreductive
chemotherapy

Bx = biopsy

PB = peripheral blood

H Cit}’of
d Hope



Toxicities with CAR T for
prostate cancer

e Cytokine Release Syndrome in
about 1/3

* Variable onset but typically day 3
* Have needed tocilizumab

e Cytopenias, infection (from
lymphodepletion)

* On target, off tumor
* PSCA: cystitis
* PSMA: TBD

* Macrophage activation

* Responses are being achieved!

Published criteria Components of criteria Centres
(%)
HLH-2004 (for Molecular diagnosis consistent with HLH or 5/8 of the following: Fever, 43

HLH) (29

H-score (for all
SHLH/MAS) (25)

Takagi et al. (for
SHLH/MAS post-
HSCT)

PRINTO (for
sHLH/MAS m sJIA)
MD Anderson (for
sHLH/MAS post-
CAR-T cell therapy)

Combination of the

above

splenomegaly, bi or tri-lineage cytopenia, hypertriglyceridaemia =

hypofibrinogenaemia, haemophagocytosis on bone marrow biopsy, no diagnosis

of malignancy, low/absent NK cell activity, raised ferritin, raised sIL-2r

Known underlying immunosuppression, fever, organomegaly, mono-, bi-_ or tri- 16

lineage cytopenia,

ferritin, triglycerides, fibrinogen, AST, haemophagocytosis

on bone marrow biopsy. Overall score predicts likelihood of sHLH/MAS

2 major or 1 major and all 4 minor criteria required. Major criteria: (A) 10

engraftment delay, primary or secondary failure or (B) histopathological

evidence of haemophagocytosis. Mmor criteria: fever, hepatosplenomegaly,

elevated ferritin, elevated LDH.

Ferritin = 684 ug/L and 2 of: platelets <181 x 109, AST =48 U/L, triglycerides 1
»256 mg/dL, fibrinogen <360mg/dL

Ferritin of > 10,000 pg/L and 2 of: grade > 3 increase in serum transaminases or 7

bilirubin; grade > 3 oliguria or increase in serum creatinine; grade > 3

pulmonary oedema; or histological evidence of haemophagocytosis in bone

MAarrow or organs

[S]
=)

Percentage of responders using feature

What features do you use to help (o]
differentiate sHLH/MAS from CRS following

90%
80%

70%
60%
50%
40
30%
20%
10%

0%

ES

Ferritin

CAR-T cell therapy? (N=14)

Fibrinogen  Triglycerides Bone marrow NK cell slL-2r/CD-25

biopsy findings  acitivity



Generations of CarT Cells

CAR T vs BITE

* Cost/scalability -
e CAR NK or other allo

[ v [_F]

1 scFv 1
methods may improve ‘ ' v -
(CRISPR) oo — oot L oot | =

VL 24

[cosaH | D28 | co3c | [ Gen

[cD8a H Ta-188] €D3C ]‘

* BiTE still pricey,
depending on
hospitalization
requirements and
supportive medications

SSSESEE

3M
F Gen

.
@
®
Q
O O NOWL B WN =D

e Durability of remissions

* CarTis a very flexible Strohl et al. Antibodies 2019;
platform doi: 10.3390/antib8030041




BiTE antibody
therapy

(Bispecific T-cell Engager) Immunotherapy

- @ ’~.
Cytokines
redirected Activation signals promote

lysis

Contact with
cancer cell leads to

AMG 160 T-cell activation?

8 anti.cD3

: T cell >y
: —> | activation v
Fc fragment ”anti-PSMA K/

T-cell proliferation?®

Through serial lysis,
— individual T cells can
induce apoptosis of
multiple cancer cells*
* Only approved BIiTE is blinatumomab for ALL.

* AMG160 is half-life extended dual-targeted antibody to PSMA and CD3

* Dosed every 2 weeks

* AMG509 is 3-headed (2 for target antigen)




+ PSA reductions (best response) were dose dependent and occurred in 24/35 (68.6%) evaluable

patients (20 July 2020) .
+ PSA reductions > 50% occurred in 12/35 (34.3%) evaluable patients Eﬁ R It
ICaCy ReSUItS
Q2W Maintenance Dose
::“ o [] Cohort 1 (0.003 mg)

J0s [Z] Cohort2 (0.01 mg)
80- [ Cohort 3 (0.03 mg)
60~ 004 1) Cohort4 (ooemg')

. dose escalation

M Cohot6 (osmg)

Change from Baseline, %
23

=120+ PSAS0, 34.3% of patients
Individual Patients

PSA = prostate-specific antigen; PSAS) = PSA decroase of 2 50%; Q2W = evory 2 woeks
* Bost PSA reductions at any time point in evaluable patients included those who had received Z 1 dose of AMG 160 and had measurable baseline PSA

' Chockered bars ind t? e ych ¥ megi Words
- lnd»ca:s ozgo:t w;\?:odc?:; :nr;ﬁl;sx:?e;:n;:w sl ::(;ﬂgg;':m — = 30 L—I @
=== :
PSAI/CTC Responses (n = 13-35) cann2 (I — r 0
001 ng) - - uso H
Response All, n (%) s [ = —— W PIAS =
: > 23 mg) = = PR PSAY)
PSA response, confirmed* Sro &0 -2 B ———
PSA response, unconfirmed? 4(11.4) Coens | SN ! bt
3(23.1 :
CTCO responset 3 (23.1) S e
Cobvont 5 :
03 mg)
RECIST Responses (n = 15)
8 Endol Teeshment
Response All, n (%) : 3 On Trotment
S oz ' ¢ o
Tran, Horvath, Dorff et al. Partial response, confirmed 28(183) ; G Masanance Do
s 09 mg) : [ Cobert2 (001 mg)
ESMO 2020 Partial response, unconfirmed 18(6.7) . 8 Conont3 DG ma)
LAY : 00 Conort 4 00 m")
Stable disease 8 (53.3) : BE Coner 5 ;:{;
._! cme qowm
L P N A P
Days on Tosatment
* 2 30% reduction based on 29 patiants with 2 postbaselne PSA results CTC = crculating tumor coll; DLT = dosa-imiting foxicities; NE = not evaluable; PSA = prostate-
T 2 30% reduction based on 35 patients with measurable PSA at specific antgen, PR = partial response; Q2W = every 2 weeks, RECIST = Response Evaluation
baselina Critorin In Soid Tumors; SD = stable disease; (u) = unconfirmed
' Based on 13 pationts with baselne CTC > 0 and postbaseline CTC * PR occcurmed bofore but reported after 20 July 2020 data cutoff; PR (u) reported after 20 July
0s3058ment 2020 dota cuto

V1 PR{u) and 1 PR confirmation occurred after 20 July 2020 ! Checksred bars indicate cohorts with oplimised cycle 1 paming sirategies 10



TRAES in 2 20% of patients (N = 43)°

Cytokine Release Syndrome

All Grade, Grade 3,
TRAE, n (%) n (%) n (%) "
LY N— N and other AEs with AMG160
Fatigue 19 (44.2) 1(2.3)
Yomiting! 19(¢4.5) 8 .0,0) * CRS most severe in cycle 1
Nausea! 17 (39.5) 0(0)
Pyrexia! 16 (37.2) 0(0) * 60% had grade 2 CRS at worst
Hoadache} (oG O I 0.(0) * 25.6% had grade 3 CRS
Diarrhoeat 14 (32.6) 2(4.7) o . .
Dry mouth 13(302)  0(0) * Mitigation strategies have helped reduce rate
Rash! 12 (27.9) 4 (9.3)
Hypophosphataemia  11(25.6) 4 (9.3) of grade 3 CRS
Hypotension? 10(233)  5(116) . 9.3% of . . bl o
Chills! 10(233)  0(0) .3% of patients experiences reversible atria
Dysgeusia 10 (23.3) 0 (0) T . . . .
S et 505 S0 fibrillation in setting of CRS/tachycardia

* 8 pationts expononced gracde 4 laboraiory abnormaites that were
clinicaly non-significant. * CRS-related

* Dry mouth is on-target PSMA side effect

CRS = cytokne release syndrome

Prophylactic Mitigations in Cycle 1 Priming Cohort

Tran, Horvath, Dorff et al.
ESMO 2020

Dose priming Dexamethasone premedication Prophylactic IV hydration
1L normal saline

after AMG 160 dose

Lower run-in dose before
maintenance target dose

8 mg PO and 8 mg I\ before
AMG 160 dose”



STEAP-1 as a target (AMG509) .

DSTP3086S: ADCC with
MMAE payload

e 18% with PSA 50 when
dose was >2 mg/kg IV g3
weeks?

* 6% RECIST PR, 59% CTC
conversion

* DLTs: grade 3 transaminitis,
grade 3 hyperglycemia,
grade 4 hypophosphatemia

1. Kelly WK et al. GU ASCO 2021. TPS abstr 183
2. Danila DC et al. JCO 2019; 36:3518-27

Relative STEAP1 mRNA Expression
(Arbitrary Units)

Log (STEAP1 mRNA)

== Median Fluidigm

© O @ Normal Tissues
© Primary Tumors
4}’ Metastatic lesions

I I
Primary Metastases
(n=288) (n=22)

Prostate
Cancer

/

Mitral Smooth Prostate °
Bladder Larynx Valve Muscle Gland . Bronchus Liver

('13)-{ I

(@) (&)
b S O @ too mo ado ‘:,Qafhoc.

NORMAL TISSUES PANEL 1 PROSTATE NORMALTISSUES

PANEL 2



Conclusions: immunotherapy for advanced prostate cancer

Sipuleucel-T
- Still an option. OS benefit when used early

Immune Checkpoint inhibitors

- Selected patients only (ex: TMB, MSI)
- Will likely require combination (ex: cabozantinib)

BiTE: AMG160 (& AMG509)

- Clearly effective
- CRS is very common, limits dosing
- Anti-drug antibodies may limit efficacy

CarT: PSCA, PSMA, klk2

- Promising early results with objective responses
- CRS very manageable (even MAS can be...)
- On target, off tumor toxicity

Combination studies. Active
Surveillance

Radiopharmaceutical partners

Additional targets, additional
modifications to reduce toxicity

Optimize dosin)g strategy, possible
combinations, “off the shelf”, dual
targets



