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The modern, natural history of prostate cancer — evolving diversity

Increasing frequency of AR lethal mMCRPC after
FDA approval of abiraterone and enzalutamide

1998 - 2011 2012 - 2016
, — Castration
o ' Next-generation : sensitive _
T ! AR therapy | Patients
2 : | — Castration
% i Castration : S
3 . therapy ! — Acquired By
@) : : resistance
! I == AR  mm AR/NE" AR/NE*
' Time | i i
N-terminal AR PSA Synaptophysin  Chromogranin
g % e 3 A S 1
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Disease heterogeneity A
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Adapted from Watson PA, Arora VK, Sawyers CL. Nat Rev Cancer. 2015. (ARTINE*) 7
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Bluemn E, et al. Cancer Cell. 2017.
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Cell surface phenotypes and molecular subtypes of cancer

Cell surface phenotypes reflect specific differentiation states in normal development

: @ Chen Q, et al. Sci Rep. 2015.

CD56 CD56- CD56low CD5gMian
CD36" CD36 CD36* CD36"
CD33* CD33* CD33* CD33
CD34* CD34* CD34 CD34-
NKG2D- NKG2D- NKG2D- NKG2D*
NKp46- NKp46- NKp46- NKp46*

Molecular subtypes of cancer have been defined by distinct differentiation or activation states
Breast cancer (Luminal A, Luminal B, Basal-like, etc.)
Diffuse large B-cell ymphoma (GCB, ABC)

Cell surface antigens are amenable to Ab-based therapies: ADCs, BiTEs, CAR-Ts

Are distinct cell surface markers expressed in subsets of CRPC?
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Cell surface phenotypes and molecular subtypes of CRP

Unsupervised hierarchical clustering of a CRPC gene expression dataset based on
the expression of a bioinformatically derived set of genes encoding cell surface
proteins distinguishes subtypes of prostate cancer

Human cell surface Beltran 2016

o e, 7 A () ATIT] 1 3 T
Gene Ontology TMHMM r'?l'_“_rl] F:EL' ﬁ

Cell surface genes

GPl-anchored

B NEPC W PrAd 5 0 +5

Beltran H, et al. Nat Med. 2016.
Lee JK, et al. Proc Natl Acad Sci USA. 2018.
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Nominating cell surface antigens in prostate cancer subtypes

Integration of RNA-seq gene expression and
cell surface proteomics of a diverse prostate
cancer cell line panel by rank-rank
hypergeometric overlap
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Lee JK, et al. Proc Natl/ Acad Sci USA. 2018.
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Six transmembrane epithelial antigen of the prostate 1 (STEAP1) in
prostate cancer

- STEAP proteins are metalloreductases

- STEAP proteins form a homo-/hetero-trimeric
structure

\‘:, H T Cancer cell proliferation
TROS Na T Tumor invasiveness

Sma":j;wles T Intra- and intercellular communication ° STEAP1 IS expressed In >80% Of mCRPCS
Gomes IM, Maia CJ, Santos CR. Mol Canc Res. 2012. and demonStrateS limited expression In
normal tissues except the prostate

- STEAP1 has been the target of therapeutic
development for prostate cancer for many
years:

1. Vandortuzumab vedotin — ADC

2. AMG 509 - bispecific T cell engager, under
_ investigation in a phase | clinical trial for
Cryo-EM structure of STEAP1 as a homotrimer bound to
Fab fragments of vandortuzumab MCRPC

Oosterheert W and Graus P. J Biol Chem. 2020.
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Engineering STEAP1 CAR-T cell therapy for prostate cancer

Nik Kamat, MD

Medical Oncology Fellow

Tiffany Pariva
Research Technician
MS1 at Loma Linda
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Second-generation CAR construct

Spacer Transduction
scFv domain Signaling domain marker
: |} i | : —
5 MNDU3p 3
LTR ] B | | | B ] ] | B — LTR
Leader VH Linker VL CD28tm 4-1BB CD3¢ T2A EGFRt

sequence

Transduction of
human T cells

Variants based on scFv and
spacer length

Clone # scFv Hinge/Spacer
1 IgG4
IgG4 CH3
IgG4 CH2-CH3
9G4
IgG4 CH3
IgG4 CH2-CH3
lgG4 ;
IgG4 CH3 5 g?::? ngz
IgG4 CH2-CH3 "

EGFR (FITC)

©oOo~NOOOPA,WN
WWWMNDNN-=2 2

CD3 (APC-Cy7)
Kamat N, et al. In preparation. 2021.
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Screening STEAP1 CAR clones for antigen-selective activation of modified
T cells

Isogenic 22Rv1 cell lines Co-cultures with STEAP1 CAR-T to evaluate
with defined STEAP1 expression for antigen-selective IFNy release

22Rv1 48 hour co-culture, E:T ratio 1:1

20004 mm 22Rv1 STEAP KO
mm 22Rv1 STEAP KO + STEAP1 addback

Parental
STEAP1 ko
STEAP1 ko
+ rescue

STEAP1 i

t

Significant activation
pattern only seen with
1 of 9 clones

GAPDH 0-

|

Untransduced T cells

STEAP1 CAR (clone 8) T cells
STEAP1 CAR (clone 9) T cells

Kamat N, et al. In preparation. 2021.
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Further validation of the antigen-selective activation and cytotoxicity of
STEAP1 CAR-T cells in vitro

24 hours 24 hours AR-
AR+
3000- 5000-
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25009 W9 STEAP1-BBCCARTcells 40009 0 w8
= o = 8
£200 £ 3000 % s g % - g Q2 T
£ 15004 e = § 9 z Y 2 ¢ g
> 3 2000 = N > — o [a] = z
£ 10004 £
5004 1000+ - STEAPT | s -
0 N T T 0.—.;—‘.:_ GAPDH ~,,_,.--—----—---ns—.m-—'
53 3 o S &
v «@?‘ é{‘/t&%@o Q b?;é&
O D S
I il 6000+ B Untransduced T cells
Enumeration of target cell killing by e e
: H : 50004
live cell imaging
= 4000
STEAP1-BB{ CAR T cells co-cultured with STEAP1-BB{ CAR T cells co-cultured with 2 3000
22Rv1 cells 22Rv1 STEAP1 ko cells pe
1.2 o 1.2 z
- ET(12) = 20004
v ol - ET(11) 101
) -+ ET(2:1) = 10004 I
_ | E -4
g g " ol—, : : : A
3 | T o6 Q & Q & &> © & BN
g 0.6 g 0.6 Vedb rﬂgﬂ <& eoff,? < Ny 490@ 0&
B 04 B 041 © e S
Q Q
2 @
0.2 0.2 . .
Discrepant co-culture result relative
0.0 00

0 8 16 24 32 40 48 56 64 72

e R R to STEAP1 expression in PC37?

3 Kamat N, et al. In preparation. 2021.
7 I [ FRED HUTCH © Fred Hutchinson Cancer Research Center

(J
(I

N
Q
4

N
S
N



STEAP1 CAR-T cells are responsive to very low STEAP1 expression in PC3

PC 40001 B Untransduced T cells
3500+ W8 STEAP1-BB; CAR T cells
‘c—) %‘ ‘g — 3000+
X x x £ 2500-
oo %2000-
P n @EgE
o O g g = 1000+
N o nnon 500+
R '» - "x'»;» 2 ; 0-
e F o
e | STEAP1 S S
: q‘} Q\ Q\ Q\
&K & &
GAPDH A A
- w Qonﬁ QC;? Qc;?

Potential “double-edged sword” of potency vs. off-tumor, on-target toxicity

Kamat N, et al. In preparation. 2021.
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STEAP1 CAR-T cells significantly inhibit disease progression in a mouse model of
disseminated 22Rv1 with native STEAP1 expression

Week 2 Week 0

Week 6 Week 4

Q
q
(4

SN
»,
P33

Randomization and

Intravenous inoculation of intravenous injection
prostate cancer model of 5x 108 T cells at a balanced
in NSG mice CD8:CD4 ratio

@\,ﬁ @\/ﬁ Endpoint
(death or morbidity)
I S S S N
| : : : | | "
Week -X Week 0 Bioluminescence
imaging, mouse body condition
scores and weights,
retroorbital bleeds
Disseminated 22Rv1 (STEAP1'ow/med) Disseminated 22Rv1 (STEAP1'ow/med)
Intravenous T cell therapy Intravenous T cell therapy

Untransduced T cells STEAP1-BBZ-CAR T cells

Weekly bioluminescence
imaging

== Untransduced T cells

{ FRED HUTCH

=k= STEAP1-BB(-CAR T cells

100
g 80 I-
Weekly and additional imaging 2 6o
timepoints after week 6 =
are not shown for brevity g 407
& 204
p=0.0021
0 || || ||

1 1 1 1
0 20 40 60 80 100 120 140
Days post-treatment

ﬁ 4x104
uuu

Kamat N, et al. In preparation. 2021.
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Potent activity of STEAP1 CAR-T cells also observed in mouse models of
disseminated PC3 and C4-2B with native STEAP1 expression

Disseminated PC3 (STEAP 1vevlow) Disseminated C4-2B (STEAP1"ih)
Intravenous T cell therapy Intravenous T cell therapy
Untransduced T cells STEAP1-BBZ-CAR T cells Untransduced T cells STEAP1-BBC-CART cells
o
o X
X 3
0]
9] =
=
X
P 3
s 2
()
; AN
X
3
N
x =
(O]
()
= )
X
3
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L 4
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2 Disease also not detectable
§ by ex vivo bioluminescence

imaging of harvested organs/tissues

Kamat N, et al. In preparation. 2021.
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Generation of a human STEAP1 knock-in (hRSTEAP1-KI) mouse on the C56BI/6J
background to study safety and efficacy in the immune-competent setting

hSTEAP1-KI/+ mouse tissue survey

Targeted knock-in strategy

Mouse Steap1 allele

Relative STEAP1 expression
(normalized to 18S)
- - N N
un o un o )]
o o o o o
1 1 1 1 ]

1 2 3 4 5 04 # » - ﬂ * U »
Targeting vector \\5\9\4@‘ Qfof\b&\\\e@(\@& 6'\\00(9-\\00\@&%0@&6\%6&\& ;o\c}eeé‘@q'bb@@%@d
P 1 2 P VN ‘z\‘l_\ %Q \'06\ (.\\0 (,\\0 \0 @0 @Q}QQQOQAQ o\ <(6\ ¥ O
A— & = . OIS NN
) SERO & ©
P Yer e

Targeted allele be

—aH -

| i ~ Wildtype C57BI/6J prostate hSTEAP1-Kl/+ C57Bl/6J prostate

S X ) . S TR TR T T =
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I = I §_H | }/v ,. . ‘ ‘: ‘ . 4 7 ".‘ ﬁ : gy —
§ FRT site == Homology arm Mouse KO region == Human Kl region

N
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ez

Mouse Steap1 exon Mouse Steap1 UTR I Human STEAP1 exon

Unpublished data.
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Generation and validation of a retroviral murinized STEAP1 CAR construct

MuLV

5LTR JLTR
—— W | STEAP1 scFv | Hinge/spacer | TM | m4-1BB CS| mCD3Z | P2A | mcD19t 4 WPRE }——

Co-cultures of murine splenocytes with RM9 cells

— Untransduced T cells + RM9-hSTEAP1 (1:1)

—— hSTEAP1-mBB.-CAR T cells + RM9-hSTEAP1 (1:1)
== hSTEAP1-mBB.-CAR T cells + RM9 (1:1)

== Untransduced T cells + RM9-hSTEAP1 (5:1)

== hSTEAP1-mBB.-CAR T cells + RM9-hSTEAP1 (5:1)
== hSTEAP1-mBRE.-CAR T cells + RM9 (5:1)

Relative target cell viability

Hours

In vivo studies in hSTEAP1-KI/+ mice with disseminated RM9-hSTEAP1 treated
with mouse STEAP1 CAR-T have just commenced

» Unpublished data.
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An example of ongoing efforts to convert the “cold” tumor microenvironment of
prostate cancer to a “hot” state as an adjunct to CAR-T cell therapy

COOH

Collagen-binding domain (VWF A3)-IL-12
fusion cytokine

HN
o COOH

CBD CBD

Mansurov A, Ishihara J, et al. Nat Biomed Eng. 2020.
HN

2

Treatment of syngeneic subcutaneous tumors in C57BL/6J mice
n=7-8 mice/group
CBD-IL-12 25 ug iv every 5 days
Anti-PD-1 (29F.1A12) ip every 5 days

1800- RM9 1200- Myc-CaP
1600-
1000+
% 14004 A
IS IS
£ 12004 3 8004
o —— Vehicle o —— Vehicle
e 1000+ ) IS )
=) - Anti-PD-1 =) 6004 - Anti-PD-1
<>3 8004 <>3
— —+— CBD-IL-12 d —+— CBD-IL-12
S 600 . 2 400+ -
£ . Anti-PD-1 + £ . Anti-PD-1 +
F  400- CBD-IL-12 = CBD-IL-12
2004
2004 .
0 1 1 L L 1 0 1 T L 1 L 1 L T L
0 3 6 9 12 0 3 6 9 12 15 18 21 24
Days Post-Treatment Initiation Days Post-Treatment Initiation
i Unpublished data.
'2[71‘ FRED HUTCH Collaboration with Jun Ishihara, Imperial College London. © Frod Hutehinson Gancer Research Genfor "



Increased intratumoral T cell (CD8*>CD4*) and monocyte and macrophage
frequencies with CBD-IL-12 treatment of RM9-bearing mice

T cells

CBD-IL-12 Vehicle

154

5
/ ¥

7 g ;
g ¥4

I cbaiLiz
2- . vehicle
B cells

DC 1-
Endothelial cells
Epithelial cells

10 1

Percentage

Fibroblasts 0- [
ILC

Macrophages cbd IIL1 2 veh'icle
Monocytes
Neutrophils
NK cells
NKT

Stem cells
Stromal cells
T cells

Tgd

.

R ik oy

41

L

Aggregate data from 5 tumors each, >30,000 cells per condition RM9 tumor

treated with CBD-IL-12

Unpublished data.
FRED HUTCH Collaboration with Jun Ishihara, Imperial College London. © Fred Hutchinson Cancer Research Center 15
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CBD-IL-12 treatment is associated with enhanced TCR signaling and
antigen presentation in the RM9 tumors

Monocytes and macrophages,

T cells, CBD-IL-12 vs. Vehicle
CBD-IL-12 vs. Vehicle
204 200+
o Nkg7
o B2m
159 o Cols 150 o H2K1
® H2-D1
@ o Cd74
E e Gzmb E ®
<= 104 Rplp19 N <= 1004 o °* AW112010
> o o)
o ° o
T o ©® 0
RpsZQ.\ °
[ ]
M 1 1
2 3 2
logyo(FC) log1o(FC)
Adaptive Immune System | Adaptive Immune System | ]
(R-MMU-1280218) (R-MMU-1280218)
TCR signaling — Antigen processing-Cross presentation
(R-MMU-202403) (R-MMU-1236975)
Costimulation by the CD28 family _: Cytokine Signaling in Immune system
(R-MMU-388841) (R-MMU-1280215)
Immunoregulatory interactions between a Lymphoid and a non-Lymphoid cell Toll-like Receptor Cascades _:I
(R-MMU-198933) (R-MMU-168898)
Downstream TCR signaling MHC class Il antigen presentation
(R-MMU-202424) (R-MMU-2132295)
Frrrr1r rrrr 1 rrrr1 T Trrrrrrrrt Trrrrrrrrt 1
0 5 10 15 0 10 20 30
-log4o(FDR) -log4o(FDR)
Unpublished data.
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Understanding NE transdifferentiation as a resistance mechanism in
mCRPC

ARPC NEPC  NEPC is made up of transcriptionally distinct subtypes
(AR+/NE-) (AR-/NE+)

Anti-androgen therapy Labrecque M, et al. JCI. 2019.

NEPC is not an obligate clinical outcome of the
loss of TP53 and RB1 in prostate cancer

Loss of TP53 and RB1 Loss of TP53 and RB1 in human prostate cancer
MYCN amplification . . . . T
Loss of REST cell lines does not induce fulminant NE differentiation
Neuronal transcription factor expression
Others Nyquist MD, et al. Cell Rep. 2020.
Association ------------- » Function ?
Beltran H, et al. Cancer Discov. 2011. Loss of AR expreSSion/SignaIing, even in the
Lee JK, et al. Cancer Cell. 2016.
Dardenne E. et al. Cancer Coll. 2016. context of PTEN, TP53, and RB1 loss, does not
Bishop JL, et al. Cancer Discov. 2017. enforce a NEPC phenotype but rather a DNPC
Mu P, et al. Science. 2017. ) )
Ku S, et al. Science. 2017. (AR INE ) phenotype
Park JW, et al. Science. 2018.
And many others! Brennen WN, et al. JCI Insight. 2021.
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Defining the contribution of defined factors to in vitro reprogramming of
AR*/NE- to AR/NE* prostate cancer

Shan Li, Ph
Post-doctoral Fellow
DoD PCRP EIRA

l‘/.‘ FRED HUTCH
L/ ®

Candidate Factor LV Pool

shRB1

Scheme for AR+/NE- to AR-/NE+ prostate cancer reprogramming

Day 0
TPﬁYlgN?SH 300K cells per well
ASCL1 in RPMI + 10% FBS and
SRRMA transduce with LV pool Refresh media
NROB2 | . every 3-4 days . }
BCL2 ' I |
KRAS G12V Day 3 Day 14

Split cells, seed in 10 cm
plates in N-SCM

Collection of cells

for analysis

3 S Histogel-embedded cell clusters
& ‘>3- % ;‘ C4-2B GFP C4-2B LV pool LNCaP GFP LNCaP LV pool
os 4 AR AR AR
oo T - K%
Yy 80 : R XY
(3 Er) 5 5 3 :!'.,_ 5 :‘}i
[= = I~ |8
<5 50 um ->
[F = o |53 —
SYP syp SYP
o ) ) > v ‘i
[ W wW]sv g e i
I:l POUSF2 H&E AR PSA SYP
.
o©
<
o Tumor xenografts 2100um_ PR 8 S S
III P in NSG mice _[H&E 1ar PSA SYP
m
N
3
Unpublished data. — = e e
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Leave-one-out and factor reconstitution analyses identify ASCL1 and NeuroD1 as
critical factors involved in the modulation of AR and NE programs

C4-2B leave-one-out C4-2B factor C4-2B
T reconstitution PRNB = TP53 R175H
o shRB1 F
_ ‘_E(D‘_N < _ < - MYCN N Do N
S on?Az0iazZ S = 5123 BCL2 D50
=R EEREE ZolglE g o|0|8E -
&o_o_o_ao_o_o_o_o_ &58&:8555” SmmmE
G e e e e e Cal<go<a|n|a Y S22 928
o m oo
|___ - ‘".'lAR m§ |‘ - - - |AR %g &EEE%
[ e - ~Nkxa-1 (< E | e} o | NKx3-1 |~ & Ola o o ,
o= = | Foxaz | [~ [ JFoxa2 |, [~ I x
) | C T ISCEEC S | LS -
| WeWNEee |- 8 | T || Ncawmt |E [_[==t] Foxa2
e L
[Lomed fome|veam (B [ [ S inswn |2 [ |l se |5
| Tl L I . ||NSM1 % |._.. - |REST |: =§| NCAM1 g
. oo | rousr2 | - ] | scL1 [ [ ==]Nsm1 |y
| |
| - e | sox2 [~ e ) o | — | GAPDH EE pPOU3F2
L1 ~w | 5OX2
|0 LD resT [a= i (| REST
| sl s |AscLi [ [==vad] AsCL1
I o S |Rb1 I:El NeuroD1
| - ---—~—|p53 EE GAPDH
| LT —-|N—Myc L. . .
---d=pas=|.e2  Neural transcription factors may coordinate AR downregulation
= | B2 and induction of a neuroendocrine differentiation program
| o o o et o s o | GAPDH
] Unpublished data.
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NE reprogrammed C4-2B cells are functionally AR independent and are
transcriptionally similar to NEPC

+R1881 +AP20817

FUS|on protein .— . . . N .
oy Partial least squares regression analysis projecting
—> [N PP aspa ] —> nuced NE reprogrammed samples onto CRPC samples

and caspase

activation
causing apoptosis
Beltran
-o— CRPC-Ad
100 -
-o- NEPC
—> FKBP- Casp8 —> detrlmental
effect
Type
N O C42B_GFP
LV GFP control + LV pool + £ -
ARE-FKBP-Casp8  ARE-FKBP-Casp8 R S . o C42B_PRNB
i : S8 % 0.8+ A C42B_PRNB_ASCL1
g $ 06- + C42B_PRNB_NeuroD1
£ 3
T S X C42B_PRNB_SRRM4
2 © 0.4 B B
o | = & C42B_PRNB_SRRM4_ASCL1
2 ©
 0.2- 1004 v C42B_PRNB_SRRM4_NeuroD1
,\ T T T T
o2 -100 0 100 200
2R 1
xro comp
z3 &
- = Beltran H, et al. Nat Med. 2016.
Collaboration with Graeber Lab at UCLA
Collaboration with Yong Tao, Nelson Lab at Fred Hutch. .
il Unpublished data.
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L1 cell adhesion molecule (L1CAM) in cancer

* Increases cancer cell motility and invasion

Interactions Protein domains
N|H2> I *Augments cancer resistance to
neurocan—»|1 1 |g1(35-125) Chemotherapy
2 1g2(139-226)
HICAM= 3 1g3(240-328)
R i) *  Promotes epithelial-to-mesenchymal
1g5(425-507 agn
Integrins (a5,av) —» g I26(518-607), with RGD motif (554-556) tra nS Itlon (E MT)
FNII-1(615-712)
FNII-2(717-810) . .
ol s * Expression in a number of cancer has been
NI4(20.4015) associated with progression and poor
FNIII-5(1016-1115) prog nOSGS
} Exon 25(1121-1143)

| - L1CAM is negatively regulated by AR and
s Wl con s REST - explains expression in NEPC?

Ankyrin (Y1229) —»
Erk (T1247, 51248, N1251) <~

COOH

van der Maten M, et al. Int J Mol Sci. 2019.
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L1CAM expression associates with NEPC

UW Tissue Acquisition Necropsy data Prostate cancer cell line models
o LAPC4 LNCaP 22Rv1 VCaP LNCaP95
21 r=082 p<22e-16 eet® o
®
= [ ]
9o 1
[72]
4
80
[45]
=
< -1 o
O 3
Y £
-2 % IgG control
oo . t;% L1CAM
-05 0.0 0.5 £ el e I e e
NE score z PE PC3 DU145 MSKCC EF1 NCI-H660
L1CAM
10 I & ]
| Patient-derived xenograft models
e
E% . ARPC SCNPC
= e {° < N
X X * ~ n wuw ™
E o ., S §8Rg2gIIL
S S LICAM e e
s R _ &ﬂ - (CE7) -
A
NI 3 carDH [
-10 L.
ARPC SCNPC DNPC
i Unpublished data.
vll; III‘ FRED HUTCH Collaboration with Nelson Lab, Fred Hutch. © Fred Hutehinson Cancer Research Conter 2



Repurposing L1CAM CE7 CAR T cell therapy for NEPC

CET7 recognizes a glycosylation-dependent, tumor-specific epitope of L1CAM CO-Cultu res Wlth L1 CAM CE7 CAR-T
S Transduci . . . -
CE7 e doman Signaling domai wmacon guggest selective T cell activation/killing of NEPC
F { | it | —
5 EF1p 3 9000+
LTR ~ | B B ] B | ] ] B B — LTR 8000 W Untransduced T cells
Leader VH Linker VL 1lgG4-CH2-CH3 CD28tm 4-1BB CD3¢ T2A EGFRt 1 " L1CAM CE7 CART cells
sequence 70004
— 6000
£
S 5000
[ Apheresis } Currently under evaluation I 4000
. . [T
Fool to in the ENCIT-01 phase | trial for = 3000
isolate PBMC 1 childhood neuroblastoma 2000
Isolation of CD4* gt Seattle C'hlldren S 1000+ 5 .
and CD8* subsets Hospital (PI: Navin Pinto, MD) 0 — s N - - - - - -
L ? q?:\ \\0@ ész L o\v é( Qg"b
N N & o 9 5% &
cp4 CD8 N N3 o S
IL7 +1L15 IL2 +IL15 © NS
Stimulation on Stimulation on
CD3/CD28 beads CD3/CD28 beads - MSKCC EF1-RFP
>
l >16 Hours later 1 % -# 22Rv1-RFP
[
s ~ s ™ < -+ LNCaP-RFP H
Transduction with Transduction with % Phase | tl’la.| for NEPC
lentivirus ) L lentivirus O currently being planned
(0]
S wanilinlie E at _SCCA/Fred I-_Iutch
12-21 days < (P1: Michael Schweizer, MD)
s N - N o
Cryopreservation Cryopreservation ) T -
\ J \ J 0 24 48 72
. Hours
Kunkele A, et al. Clin Cancer Res. 2019.
i Unpublished data.
'7171‘ FRED HUTCH Collaboration with Nelson Lab, Fred Hutch; Navin Pinto, Julie Parks, Michael Jensen, Seattle Children’s. ¢ rred utchinson Cancer Research Center 23
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NeuroD1 and SRRM4 drive L1CAM expression during NE reprogramming

and susceptibility to CAR-T cell therapy

Enumeration of target cell killing by
live cell imaging

*kkk

eren C42B_GFP
ko 67 e L1CAMCE7 CAR T cells
ool 2 97 } m  Untransduced T cells
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Conclusions and questions

1. CAR-T development for subtypes of prostate cancer

2. Understanding determinants of transitions in mMCRPC disease state may help frame effective
CAR-T therapies

3.  How do we target prostate cancer heterogeneity (ie. subtypes and subtypes of subtypes)

arising with disease progression with CAR-T? Combinatorial immunotherapies?

N
Q

N1
#74‘ FRED HUTCH © Fred Hutchinson Cancer Research Center
a0/

=

&



Acknowledgements

Lee Lab, Fred Hutch
Nik Kamat, M.D.
Shan Li, Ph.D.
Diana Delucia, Ph.D.
Vipul Bhatia, Ph.D.
Ailin Zhang, Ph.D.
Gerardo Javier
Huiyun Sun

Li-Ting “Tina” Wu

PPCR, Fred Hutch

Peter Nelson, M.D.

Valeri Vasioukhin, Ph.D.
Michael Haffner, M.D., Ph.D.

GU Cancer Research Lab, UW
Colm Morrissey, Ph.D.

Mark Labrecque, Ph.D.

Eva Corey, Ph.D.

¥
s

[IRC, Fred Hutch

Jen Casserd

Fred Hutch Shared Resources

Experimental Histopathology
Genomics and Bioinformatics
Flow Cytometry

Funding:

&’w JJJ 19 ) 2::.'83{‘ N Prostate Cancer
Department of Defese INSTITUTE s Foundation
K Curing Together.

WI M FRED HUTCH
LUNIVERSITY of WASHINGTOMN
/\ pttClinklorsitol il A L sl i Sl el
CROSS AMERICAY G (cer consorTIUM D
% MAKING WAVES TO FIGHT CANCER %
OVEMBER®

R .
g2 Immunomedics



	Slide Number 1
	The modern, natural history of prostate cancer – evolving diversity
	Cell surface phenotypes and molecular subtypes of cancer
	Cell surface phenotypes and molecular subtypes of CRPC
	Nominating cell surface antigens in prostate cancer subtypes
	Six transmembrane epithelial antigen of the prostate 1 (STEAP1) in prostate cancer
	Engineering STEAP1 CAR-T cell therapy for prostate cancer
	Screening STEAP1 CAR clones for antigen-selective activation of modified T cells
	Further validation of the antigen-selective activation and cytotoxicity of STEAP1 CAR-T cells in vitro
	STEAP1 CAR-T cells are responsive to very low STEAP1 expression in PC3
	STEAP1 CAR-T cells significantly inhibit disease progression in a mouse model of disseminated 22Rv1 with native STEAP1 expression
	Potent activity of STEAP1 CAR-T cells also observed in mouse models of disseminated PC3 and C4-2B with native STEAP1 expression 
	Generation of a human STEAP1 knock-in (hSTEAP1-KI) mouse on the C56Bl/6J background to study safety and efficacy in the immune-competent setting
	Generation and validation of a retroviral murinized STEAP1 CAR construct
	An example of ongoing efforts to convert the “cold” tumor microenvironment of prostate cancer to a “hot” state as an adjunct to CAR-T cell therapy
	Increased intratumoral T cell (CD8+>CD4+) and monocyte and macrophage frequencies with CBD-IL-12 treatment of RM9-bearing mice
	CBD-IL-12 treatment is associated with enhanced TCR signaling and antigen presentation in the RM9 tumors
	Understanding NE transdifferentiation as a resistance mechanism in mCRPC
	Defining the contribution of defined factors to in vitro reprogramming of AR+/NE- to AR-/NE+ prostate cancer
	Leave-one-out and factor reconstitution analyses identify ASCL1 and NeuroD1 as critical factors involved in the modulation of AR and NE programs
	NE reprogrammed C4-2B cells are functionally AR independent and are transcriptionally similar to NEPC
	L1 cell adhesion molecule (L1CAM) in cancer
	L1CAM expression associates with NEPC
	Repurposing L1CAM CE7 CAR T cell therapy for NEPC
	NeuroD1 and SRRM4 drive L1CAM expression during NE reprogramming and susceptibility to CAR-T cell therapy
	Conclusions and questions
	Acknowledgements

