TALEN®-edited Inducible Dual CAR T-cells Aimed at Safe and
Effective Targeting of Solid Tumors
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Cancer-associated Fibroblasts inhibit T cell infiltration and Fibroblast Activation Protein (FAP) expressed on CAFs is

Introduction: The Solid Tumor Microenvironment

CAR T-cell cytotoxicity against solid tumors predominantly localized to the TME

Adoptive cell therapy based on chimeric antigen receptor-engineered T (CAR T) cells has been
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patient TNBC-derived CAFs. (d) Quantitation of Mesothelin CAR; TRAC,, T cell anti-tumor cytotoxicity

transformational for selective heme malignancies. However, its therapeutic efficacy in solid
tumors is severely hampered by several factors. Prominent among these is a complex tumor
microenvironment (TME), the components of which subvert immune clearance by inhibiting

intra-tumor T cell infiltration and establishing an immunosuppressive milieu. Furthermore, o
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tumor antigen heterogeneity as well as low level expression of CAR-directed tumor-associated C
d
antigens (TAA) in normal tissues can result in antigen-escape and “on-target off-tumor”

. : .. L : Day 0 Day 6 ,
cytotoxicity respectively, raising significant concerns about therapeutic safety and relapse. Y D\a.i?' ] Sklr% 20
Lo 2, reas
(a) Pictorial representation of the solid tumor microenvironment. (b) Schematic representation of ®se .—'> ; Q Spleen
| ®e T cel A Skeletal muscle normal
heterogenous antigen expression in normal and cancer cells. e addition UCa‘:j'zTit“i'(‘;SO ! mé *m N i , Lung normal
Tucell +/ Tumor o MDAMB-231LUC Tumor HER P .7 e Liver normal
a Cytokines CAF spheroid assessement +/- OAF spheroid Cytotox Stomach body normal
(TGFb, IL-10, CXCL12..) o St-"'","i‘,,‘,h.,-,,.. Colon normal- 15
2 ;- ..-,3 Kidney, cortex
Extracellular b d ,;'._ lfg\ % (; ug }éldn?yt medullall-
= (- o \‘.' ?’aﬂ .*e,,g roState normai =
(IhCAF el e 3@ Placenta norrial -}
= 150- Em (+)hCAF-1 i »,;,. Nn m. w*}n Brain, white matter=
S 40~ =1 ()hCAF : .8"‘,,, AL Brain, ray matter-
5 > = (+)hCAF-2 : D e -
© = (Oh = M; Sl erebellum
= | (+)NCAF-1 S » | .i LI R Lymph I[llodet- 10
»n _ 30 © 1 eart=
o 043 (+ - -
33 (+)hCAF-2 ; o 100 * EndorTu'e'trlum Sallvary gland-
c C 5 Pancreas =
s« 2091]... o & Tonsil =
T o - o E B 50— Esophagus=
=< 0 - S E Small intestine, jﬁjuqum- 5
= 7 T S ectum= -
= S Urinary bladder=
S o ok UCARTMeso Erdomefin-
MDAMB-231 NCI-HCC70 Ovary =
Adrenal gland =
Thyroid=
Thymus = L

MesoCAR expression and activity is stringently regulated by

FAPCAR engagement Donor-1 Donor-2 Donor-3

(a) Schematic of Dual Inducible FAPCAR_APD1,, cagr UT cell activation with FAP protein. (b) Flow
cytometry analysis of cells from (a) for FAP-CAR and Meso-CAR expression (c) Schematic for assessing
MesoCAR activity against MesothelintFAP- H226LUC tumor cells upon FAP-CAR activation and

subsequent disengagement. (d) Quantitation of cytotoxicity of MesoCAR elicited in (c).
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expression of TAA-CAR can increase solid tumor targeting efficacy while limiting off-

tumor toxicities.
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