@ Darolutamide potentiates the antitumor efficacy of a PSMA-targeted thorium-227 conjugate (PSMA-TTC)
~~ in a hormone-independent prostate cancer model
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INTRODUCTION

e Targeted alpha therapy (TAT) consists of a tumor-targeting molecule, a chelating agent, and an
alpha emitter and it delivers alpha radiation with high linear energy transfer selectively to tumors.’

e The TAT prostate-specific membrane antigen (PSMA)-targeted thorium-227 conjugate
PSMA-TTC (BAY 2315497, #*’Th-pelgifatamab corixetan) targets radiation to PSMA-positive
cancer cells. It consists of a human PSMA-specific antibody covalently linked to a 3,2-HOPO
chelator moiety radiolabeled with the alpha emitter thorium-227 (Fig. 1).

e Darolutamide is a novel androgen receptor inhibitor:

e Approved by the FDA for the treatment of non-metastatic castration-resistant prostate
cancer (CRPC) based on the results of the phase Illl study ARAMIS, as reported in the NEJM
in 2019.°

e Darolutamide in combination with androgen deprivation therapy (ADT) and the
standard-of-care docetaxel significantly improved overall survival (primary endpoint), with a
reduction in risk of death by 32.5% compared with ADT and docetaxel alone (HR 0.675;
95% CI 0.568-0.801; P<0.0001).4

® Although most patients initially respond well to ADT, eventually the disease becomes
androgen-independent.

® We have previously demonstrated that PSMA-TTC has potent
antitumor activity in PSMA-expressing prostate cancer
models.>>® Moreover, we have shown that PSMA-TTC in
combination with darolutamide shows synergistic antitumor
efficacy in androgen-dependent in vivo prostate cancer
models with no overlapping toxicities.’

e Here, we evaluated the antitumor efficacy of PSMA-TTC in
combination with darolutamide in androgen-independent
prostate cancer xenograft models with low or high PSMA
baseline expression.

METHODS

® The in vitro effect of fixed-ratio combinations of PSMA-TTC and darolutamide was assessed in
human 22Rv1 and C4-2 prostate cancer cells. Cell viability was assessed after a 5-day exposure
to PSMA-TTC (CellTiter-Glo®, Promega). Darolutamide was added 3 days before PSMA-TTC. IC,
values, isobolograms, and combination indices (Cl) were calculated according to the
median-effect model of Chou-Talalay® with Cl<0.8 defined as synergistic effect.

Figure 1. Structure of PSMA-TTC
(BAY 2315497, 22"Th-pelgifatamab
corixetan).

e Cell surface PSMA expression was determined by flow cytometry using the murine
PSMA-specific mAb J591 (prepared in-house) after a 7-day treatment with 5 pM darolutamide.

o XRCC2, XRCC3, and CDKN1A gene expression in 22Rv1 and C4-2 cells was analyzed by
gRT-PCR after a 48-h treatment with 2 pM darolutamide, 5 kBg/mL PSMA-TTC, or their
combination.

® The in vivo antitumor efficacy of PSMA-TTC in combination with darolutamide was evaluated in
two androgen-independent prostate cancer models: low PSMA-expressing 22Rv1 and high
PSMA-expressing C4-2. Male nude mice (n=10-12/group, 22Rv1: nude (nu/nu), C4-2: Balb/c
nude) were treated with a single injection of PSMA-TTC (150 or 300 kBg/kg, i.v., total protein dose
0.14 mg/kg) and/or darolutamide (100 mg/kg, BID, p.o.) starting from day 10 or 15 after 22Rv1 or
C4-2 tumor cell inoculation, respectively.

o PSMA expression was determined by immunohistochemistry (IHC) using the murine
PSMA-specific mAb GCP-04 (Novus Biologicals) in formalin-fixed, paraffin-embedded (FFPE)
tissue sections of isolated 22Rv1 and C4-2 tumors.’ In addition, 22Rv1 tumors were analyzed for
PSMA expression in dissociated tumor cells by flow cytometry using the J591 antibody.

RESULTS

Darolutamide shows differential effects In combination with
PSMA-TTC in 22Rv1 and C4-2 prostate cancer cells in vitro

e The combination of PSMA-TTC and darolutamide showed synergistic antitumor efficacy in low
PSMA-expressing 22Rv1 but not in high PSMA-expressing C4-2 cells in vitro (Fig. 2A-B).

e Darolutamide induced cell surface PSMA protein expression in 22Rv1 cells and, despite high
baseline levels of PSMA, also in C4-2 cells (Fig. 2C-D).

® Darolutamide reduced the expression of the DNA damage response (DDR) gene XRCC3 in 22Rv1
but not in C4-2 cells (Fig. 3A-B).

o PSMA-TTC decreased the expression of XRCC2 and XRCC3 (Fig. 3A-D) and increased the
expression of CDKN1A, a p53 pathway gene linking DNA damage to cell cycle arrest, in both
22Rv1 and C4-2 cells (Fig. 3E-F). Adding darolutamide to the treatment regimen had no additional
effects on the expression of these genes.
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Figure 2. Differential effects of darolutamide and PSMA-TTC combination treatment in 22Rv1 and C4-2 prostate cancer cells
in vitro. Isobolograms for the combination effect of PSMA-TTC and darolutamide on the proliferation of (A) 22Rv1 and (B) C4-2 cells.
Cell surface PSMA expression as determined by flow cytometry in darolutamide-treated (C) 22Rv1 and (D) C4-2 cells. DMSO served
as baseline control and is depicted with a dashed line. Cl, combination index.
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Figure 3. Expression of DNA damage response genes and cell cycle-related genes upon darolutamide and PSMA-TTC
treatment in 22Rv1 and C4-2 prostate cancer cells. Relative RNA expression of the DNA damage response genes (A-B) XRCC3
and (C-D) XRCC2 and (E-F) the p53 pathway gene CDKNTA in 22Rv1 and C4-2 cells treated with 2 uM darolutamide and/or
5 kBg/mL PSMA-TTC, as determined by gRT-PCR (n=3). Statistical analyses were performed using one-way ANOVA combined with
Dunnett’s test. *, p<0.05; **, p<0.01; **, p<0.001 vs. untreated cells.

Darolutamide induces PSMA expression in low PSMA-expressing
22Rv1 prostate cancer xenografts

® In line with the in vitro results (Fig. 2C-D), 22Rv1 tumor xenografts were shown to express only
low levels of PSMA (Fig. 4A), whereas high PSMA expression levels were detected in C4-2 tumor
xenografts (Fig. 4B).

e Darolutamide treatment resulted in a 4-fold increase of PSMA expression compared with the
baseline control in 22Rv1 tumors (Fig. 4C).
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Figure 4. PSMA expression in 22Rv1 and C4-2 tumors ex vivo. PSMA expression in (A) 22Rv1 and (B) C4-2 tumor xenografts
detected by IHC using the PSMA antibody GCP-04. Brown color indicates PSMA staining. Scale bars indicate 50 pm. (C) PSMA
expression in dissociated 22Rv1 cancer cells obtained from 22Rv1 tumor-bearing mice treated with vehicle or darolutamide for
18 days before sacrifice (n=2), as determined by flow cytometry.

PSMA-TTC in combination with darolutamide shows additive
antitumor efficacy in the low PSMA-expressing 22Rv1 prostate
cancer xenograft model

e PSMA-TTC monotherapy at 150 and 300 kBg/kg showed dose-dependent antitumor efficacy with
T/C ratios of 0.54 and 0.30, respectively, on day 19 (the last day of the vehicle group) (Fig. 5A-B,
Table 1).

e In contrast, darolutamide was not efficacious at 100 mg/kg (BID) compared with vehicle on day 19
(Fig. 5A-B, Table 1).

e PSMA-TTC (150 or 300 kBag/kg) in combination with darolutamide showed additive antitumor
efficacy compared with the respective monotherapy groups on day 19, with T/C ratios of 0.30 and
0.14, respectively (Fig. 5A-B, Table 1).

e Combination treatment with 150 or 300 kBg/kg PSMA-TTC and darolutamide markedly extended
the time for tumors to reach a volume of 500 mm?® compared with the respective monotherapies
(Fig. 5C, Table 1).

e All treatments were well tolerated as indicated by body weight loss of less than 5% (Fig. 5D).

Tumor volume on day 19 in 22Rv1

A Tumor growth in 22Rv1 B
—~ 2000

)

9) 4 Vehicle C% :
+ 20001 & AT
. A
g Darolutamide 100 mg/kg g 1500
”é 1500- = PSMA-TTC 150 kBa/kg mE* Ala .
£ = PSMA-TTC 300 kBq/kg £ 1000+ P
@ 1000 £ L0 :
= ' S a
E @ Darolutamide 100 mg/kg, 5 m
3 + PSMA-TTC 150 kBg/kg 9 500-
s 500- - Darolutamide100 mg/kg, E - ;%i .ﬁ
5 + PSMA-TTC 300 kBo/kg E " o

Vehicle Daro- 150 300 150 300
lutamide povATTC  PSMA-TTC
100mgkg  Bg/kg) (kBarkg)

+ darolutamide
100 mg/kg

0 5 10 15 20 25 30 35 40 45 50 55
Time after start of treatment (days)

O
O

Relative body weight change in 22Rv1

22Rv1 @)
120- CQ 10-
o (e .
= , & 4 Vehicle
% 9\_0, 100 — Vehicle CIE) |
Sz Darolutamide 100 mg/kg & 5 Darolutamide 100 mg/kg
o . )
¢ £ 80 PSMA-TTC 150 kBqg/kg > = PSMA-TTC 150 kBa/kg
C
5 O 60- — PSMA-TTC 300 kBa/kg s = PSMA-TTC 300 kBa/kg
c N # — Darolutamide 100 mg/kg o .
o » ] c Darolutamide 100 mg/k
= 40 * 188§ PSMA-TTC 1 kBa/k £ © Daroluta 9/Kg
5 g * +PS C 150 kBa/kg 2 + PSMA-TTC 150 kBa/kg
8- S o0 — Darolutamide 100 mg/kg =
£ F 0 + PSMA-TTC 300 kBa/kg Z - Darolutamide 100 mg/kg
o) + PSMA-TTC 300 kBg/kg
0 “ 10

0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50 55
Time (days) Time after start of treatment (days)

Figure 5. Antitumor efficacy of PSMA-TTC and darolutamide in the low PSMA-expressing, androgen-independent 22Rv1
prostate cancer xenograft model. (A) Growth curves of 22Rv1 tumors treated with vehicle, darolutamide (100 mg/kg, BID, p.o.),
and/or PSMA-TTC (150 or 300 kBg/kg, single dose, i.v., total protein dose 0.14 mg/kg). (B) Volumes of individual 22Rv1 tumors
shown in (A) on day 19. Statistical analysis was performed using one-way ANOVA and Sidak’s test. ***, p<0.001 vs. vehicle. (C) Time
to reach a tumor volume of 500 mm? in the 22Rv1 tumors shown in (A). The darolutamide group was stopped on day 19, the
PSMA-TTC 300 kBg/kg and PSMA-TTC 150 kBg/kg + darolutamide groups on day 33, and the PSMA-TTC 300 kBag/kg +
darolutamide group on day 51 with 1, 3, 2, and 4 mice with tumor volumes < 500 mm? at the time of stopping, respectively (indicated
with * in the graph). Statistical analysis was performed using the log-rank test. #, p<0.01 vs. respective PSMA-TTC monotherapy;
88, p<0.01 and %8, p<0.001 vs. darolutamide monotherapy. (D) Relative body weight change of the mice shown in (A). BID, twice dalily,
l.v., intravenously, p.o., per os.

PSMA-TTC shows antitumor efficacy in the high PSMA-expressing
C4-2 prostate cancer xenograft model with minimal additional
efficacy in combination with darolutamide

e PSMA-TTC monotherapy at 300 kBg/kg showed potent antitumor efficacy in the high
PSMA-expressing C4-2 model with a T/C ratio of 0.29 on day 19. Combination treatment with
darolutamide did not result in further enhanced antitumor efficacy (T/C 0.33) (Fig. 6A-B, Table 1).

® The combination of 150 kBg/kg PSMA-TTC and darolutamide resulted in only slightly better
antitumor efficacy than PSMA-TTC monotherapy (Fig. 6A-B, Table 1).

e Combination treatment with 300 kBg/kg PSMA-TTC and darolutamide did not extend the time for
tumors to reach a volume of 500 mm?® compared with PSMA-TTC monotherapy. A small benefit
was observed with 150 kBg/kg PSMA-TTC and darolutamide combination treatment compared
with the respective monotherapies (Fig. 6C, Table 1).

e All treatments were well tolerated as indicated by increasing or stable mean body weight in all
groups throughout the study (Fig. 6D).
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Figure 6. Antitumor efficacy of PSMA-TTC and darolutamide in the high PSMA-expressing, androgen-independent C4-2
prostate cancer xenograft model. (A) Growth curves of C4-2 tumors treated with vehicle, darolutamide (100 mg/kg, BID, p.o.) and/or
PSMA-TTC (150 or 300 kBg/kg, single dose, i.v., total protein dose 0.14 mg/kg). (B) Volumes of individual C4-2 tumors shown in (A)
on day 19. Statistical analysis was performed using one-way ANOVA and Sidak’s test. *, p<0.05; ***, p<0.001 vs. vehicle. (C) Time to
reach a mean tumor volume of 500 mm? in C4-2 tumors shown in (A). Statistical analysis was performed using the log-rank test.
#, p<0.015 vs. respective PSMA-TTC monotherapy; §, p<0.05 vs. darolutamide monotherapy. (D) Relative body weight change of the
mice shown in (A). BID, twice daily, i.v., intravenously, p.o., per os.

Table 1. In vivo efficacy of PSMA-TTC, darolutamide and their combination in the low PSMA-expressing 22Rv1 and the high
PSMA-expressing C4-2 prostate cancer xenograft models on day 19.

Vehicle 1 1 12 12
Darolutamide 100 mg/kg 0.76 0.66" 14 14
PSMA-TTC 150 kBag/kg 0.54* 0.53*** 14 12
PSMA-TTC 300 kBag/kg 0.30*** 0.29*** 31.5 26
PSMA-TTC 150 kBg/kg + darolutamide 100 mg/kg 0.30*** 0.39*** 28 19
PSMA-TTC 300 kBg/kg + darolutamide 100 mg/kg 0.14*** 0.33*** 50 21

Statistical analysis was performed using one-way ANOVA and Sidak’s test. *, p<0.05; ***, p<0.001 vs. vehicle.

CONCLUSIONS

e Darolutamide induces PSMA expression in the low PSMA-expressing,
androgen-independent 22Rv1 prostate cancer model in vitro and in vivo.
Combination treatment with PSMA-TTC and darolutamide shows synergistic
in vitro antitumor efficacy and additive in vivo efficacy in this model.

e Monotherapy with PSMA-TTC was highly active in the high PSMA-expressing,
androgen-independent C4-2 prostate cancer model. Antitumor activity was only
minimally increased in combination with darolutamide in vitro and in vivo.

® These studies provide a strong rationale for further investigation of the
combination of PSMA-TTC and darolutamide in patients with androgen-
Independent prostate cancer.

e PSMA-TTC is currently under clinical investigation in combination with
darolutamide in patients with metastatic CRPC (Phase |, NCT03724747).
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