Abstract #6109

Combined targeting of cancer cells and tumor stroma by C ]
Bngineered dual-specific T cells expressing a TCR and a CAR kr] |fe

aul Najm, Kathrin Skibbe, Mikhail Steklov, Panagiota A. Sotiropoulou, Marleen M van Loenen

-knife Therapeutics Inc., San Francisco, USA

Cancer-associated fibroblasts: a key barrier to solid tumor therapy ldentification of anti-FAP CARs optimally co-expressed In Combined FAP-CAR and PRAME-TCR mediated cytotoxicity leads to
combination with an engineered TCR on T cells elimination of heterogeneous multicell 3D tumor spheroids
Generate heterogenous spheroid tumors
A _ B combining FAP+ and PRAME+ cells
. Candidate scFvs . Killing of FAP+ and
Immunosuppressive Clinical stage 985 PRAME+ tumor cells
barrier formed by cancer- | FAP sckv | FAP4 _ FAPS | FAP10 HE CAR Generate differentially labelled .FF’EQME (F:AA';
associated fibroblasts - Fie e [T | L TCR FAP+ and PRAME+ cells
> RE 18 | =
9 £ control scFv CDI9 41— FAP+ . % PRAME Killing of PRAME+
- Clinical stage = SW480 cells TCR tumor cells only
- S{a FAPscFy AP ——
T_.l : o caps B PRAME+ e
& Cancer cell S Dual-targeting of CD8 . 7 — NCI-H2030 cells
- - Candidate
PRAME+ cancer cells i 3170  soa FAPS .
PRAME : ; | scFvs — -
@& Dead cancer cell and FAP+ fibroblasts o1 No killing of FAP+ or
TCR 01 EAP1O = Control PRAME-+ tumor cells
_ Cancer-associated LL = T cells
fibroblast % N LI BN NELEN BELEN
- Dead cancer-associated N '_ 23.0 o0 1 2 3 . 4 9
fibroblast dMFI (x10
VB TCR 00 A FAP+ SW480 Cells B PRAME+ NCI-H2030
3_
Background | | . | - | . > > -+ PRAME TCR
Fig. 2: Antigen-binding capacity of dual FAP/PRAME-specific T cells using HLA multimers and fluorescently ? 5 2 5 FAP scEv 4
Engineered T cells have so far achieved durable responses only in hematopoietic malignancies, labeled protein. Three selected FAP-specific CARs were co-expressed with a PRAME-specific TCR in T cells. Dual 2 g 2 gz_ e PRANE TCR
: : : : ST : specificity of engineered T cells was assessed by staining the TCR with MHC multimer or specific TCR VB-chain 5 = 5 =
melanéma ar_]d sarcoma. -I_—he I_mm_unosuppress.,lve tmor mlcrqenwro.nment (TME), V\_/hICh.Impal_rS antibody and the CAR with FAP or CD19 protein. (A) Representative flow cytometry plots. (B) Background-corrected = e = E control FAP CAR
T-cell infiltration and function is Wldely reCOgnlzed as the main barrier to therapeutlc efflcacy 1 mean fluorescence intensity (dMFI) values from n = 2 donors + SEM. qE)') < 05)3 ) 1‘ a EgﬁgﬂgggR
other solid tumors. Cancer-associated fibroblasts (CAFs) are a key TME component forming a §§ E§ | Comtrol T cel
: : : : : : : : g O by < O = Control T cells
physical and immunosuppressive barrier. CAFs express fibroblast activation protein (FAP), o " /) o ) + No T cells
- = . . . - 1 1 I I 1 I 1 1 I
\C/lvhosle eljvdateld exprfessmn I(I:orrelatles with Ipoor prognosis. To aI(I:Idress these challeng:ces, we Dual FA P/PRAI\/IE-SpeCIfIC T cells mediate 1 5 3EI %D 5 6 7 1 RN
eveloped dual-specific T cells simultaneously targeting cancer cells via a PRAME-specific TCR 11 - apsed Days apsed Days
ped EHaeh b Yy ATIEtne P concurrent killing of cancer and fibroblast cells
and CAFs via a FAP-specific CAR.
C PRAME TCR PRAME TCR PRAME TCR
Methods No T cells CD19 CAR  Control FAP CAR  FAP scFv 4
: : e : . Simultaneous detection of two cell lines co-cultured with
We screened ten FAP CARs with different scFvs for compatibility with our proprietary PRAME- T cells expressing PRAME TCR and different FAP CARs
specific TCR. T cells expressing selected dual CAR/TCR constructs were tested for cytotoxicity / \ (cF;feF;;)
against cancer cell lines expressing either PRAME or FAP. T-cell-mediated killing was assessed A PRAME+ cancer cell line B EAP+ fibroblast cell line .
by time-lapse live-cell microscopy in 2D cultures and 3D tumor spheroid models. all constructs effective PRAME TCR best combines with FAP4 scFv
' PRAME+
= = (Red)
% IS : Eﬁgg Candidate
> 5 Fap10 | °TYS
. . - = — ‘ 5 -
Engineering of dual FAP/PRAME-specific T cells 3 3 . rel N
0 O T"%"""""‘.“‘ o FAP Clinical stage scFv
© = / 3 « CD19 Control scFv
0 [
A PRAME TCR scFv 1-10 C = oY D
28 21 NI +f 1 x g ool eels Fig. 4: FAP CAR- and PRAME TCR-mediated cytotoxicity
Control scFv CD19 0 1 5 3 4 5 6 1 : 5 IFN-y IL-2 TNF-a in 3D spheroids composed of two cancer cell lines
Clinical stage pap - Elapsed days Elapsed days 150+ 100+ 150+ expressing distinct target antigens. Tumor spheroids were
B Ginical stage Candidate scFvs Control scFv FAP sckv EAPT — generated using the cancer cell lines SW480-FAP (green) and
FAP scFv EAP1 FAP10 CD19 NCI-H2030 (HLA-A2-transduced, red) in a 1:1 ratio. Tumor cell
: : Joo1 507 FAPZ = C killing by dual-specific T cells was assessed by two-color time-
: FAP3 = IFN-y TNF-a Granzyme A Granzyme B lapse live-cell microscopy. E:T ratio was 1:1. (A, B)
FAP4 - 15- 300- 15- 8- B FAP4 _ Cytotoxicity results are from n = 3 donors + SEM. Arrows and
5 | & Candidate | _, . _ 0 . []paps | Candidate asterisks indicate time points at which fresh tumor cells were
ol 1 | ol 1 sckvs ° 6- W rrpol VS added, and supernatants were collected for cytokine analysis,
Lm e L:%., e FAPG - : _, 104 ° B ° B FAP  Clinical stage SCEv respectively. (C) Representative microscopic pictures of the
VB TCR VB TCR FAP7 — I = E . g B PRAME TCR [ PRAME TCR [] Control T cells spheroids at the coculture initiation and at the end of the
_ _ , = S 4 o Il CD19 Control scFv _ _
| | FAPS — . c 2o S - . FAP scFv 4 Control FAP CAR o T cells second tumor challenge. Scale bar is 1 mm. (D) Cytokine
O 1 -apo ! o 57 2 5 % ﬁO”T”O' I cells B PRAME TCR secretion was measured using a multiplex cytokine bead array
T 1 ' S . o 01 Cels CD19 CAR from n = 3 donors + SEM.
o FAP10 -
E : I | I | I | | I O- - O- -
R a4 | _ | _ 0 5 4 6 1st 3rd 1st 3rd 1st 3rd 1st 3rd
>\7TCR S T T >\7TCR o dMFI CAR X103 Tumor challenge Tumor challenge Tumor challenge Tumor challenge .
: ’ 099 Conclusions
Fig. 1: Screening of CAR constructs containing different FAP scFvs for optimal co-expression alongside a Fig. 3: CAR-mediated cytotoxicity following repeated stimulation with a mix of two target cell lines. To model * Synergistic T cell engineering: Construct design combining selected CAR and TCR in one vector
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Cytokine secretion was measured using a multiplex cytokine bead array from n = 3 donors + SEM. stroma provides the potential for deep and durable responses in hard-to-treat cancers
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