CLAIMS
e
1. A chimeric polypeptide comprising, from N-terminus to C-terminus:

a) an extracellular ligand-binding domain having a binding affinity for a selected ligand,
b) a hinge domain from CD8aeapable-of prometing-oligomerformation-of the-chimerie
| e via i leeular disulfide bonding:
¢) a transmembrane domain from a Notch receptor comprising one or more ligand-
inducible proteolytic cleavage sites; and

d) an intracellular domain comprising a transcriptional regulator, wherein binding of the
selected ligand to the extracellular ligand-binding domain induces cleavage at a ligand-inducible
proteolytic cleavage site disposed between the transcriptional regulator and the hinge domain,

and wherein the chimeric polypeptide does not comprise a LIN-12-Notch repeat (LNR)
and/er a heterodimerization domain (HD) of a Notch receptor.

2. The chimeric polypeptide of claim 1, wherein the transmembrane domain further comprises
a stop-transfer-sequence.

3. The chimeric polypeptide of any-one-ofclaims 1-to-2, wherein the extracellular domain
comprises an antigen-binding moiety capable of binding to a ligand on the surface of a cell.

. The chimer | ide-of claim 3_wherein o 11 ] .
54. The chimeric polypeptide of claim 3, wherein the cell is a human cell.

65. The chimeric polypeptide of claim 53, wherein the human-cell is a tumor cell.

7 The chimeric nol ide-of claim-S_wherein the 1 ol difforentiated
eel:

86. The chimeric polypeptide of any-one-ofclaims 1-te-7, wherein the ligand comprises a protein
or a carbohydrate.

97. The chimeric polypeptide of any-one-of claims ++t6-86, wherein the ligand is selected from
the group consisting of CD1, CD1a, CD1b, CDlc, CD1d, CDle, CD2, CD3d, CD3e, CD3g, CD4,
CDs5, CD7, CD8a, CD8b, CD19, CD20, CD21, CD22, CD23, CD25, CD27, CD28, CD33, CD34,
CD40, CD45, CD48, CD52, CD59, CD66, CD70, CD71, CD72, CD73, CD79A, CD79B, CD8&0

(B7.1), CD86 (B7.2), CD9%4, CD95, CD134, CD140 (PDGFR4), CD152, CD154, CD158, CD178,
CDI181 (CXCR1), CD182 (CXCR2), CD183 (CXCR3), CD210, CD246, CD252, CD253, CD261,
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CD262, CD273 (PD-L2), CD274 (PD-L1), CD276 (B7H3), CD279, CD295, CD339 (JAG1),
CD340 (HER2), EGFR, FGFR2, CEA, AFP, CA125, MUC-1, MAGE, alkaline phosphatase,
placental-like 2 (ALPPL2), B-cell maturation antigen (BCMA), green fluorescent protein (GFP),
enhanced green fluorescent protein (EGFP), and signal regulatory protein o (SIRPa).

108.  The chimeric polypeptide of any-one-ofclaims 1-t0-9, wherein the ligand is selected from
cell surface receptors, adhesion proteins, integrins, mucins, lectins, tumor associated antigens, and
tumor-specific antigens.

139.  The chimeric polypeptide of any-one-ofclaims 3-to+2, wherein the antigen-binding moiety
is selected from the group consisting of an antibody, a nanobody, a diabody, a triabody, a minibody,
an F(ab'): fragment, an F(ab)v fragment, a single chain variable fragment (scFv), a single domain
antibody (sdAb), and a functional fragment thereof.

selv

4510. The chimeric polypeptide of any-one-ofclaims3-teo+4 1, wherein the antigen-binding

moeiety-speetfically-bindsteligand is a tumor-associated antigen selected from the group consisting
of CD19, B7H3 (CD276), BCMA (CD269), ALPPL2, CD123, CD171, CD179a, CD20, CD213A2,
CD22, CD24, CD246, CD272, CD30, CD33, CD38, CD44v6, CD46, CD71, CD97, CEA, CLDNG6,
CLECLI, CS-1, EGFR, EGFRVIII, ELF2M, EpCAM, EphA2, Ephrin B2, FAP, FLT3, GD2, GD3,
GM3, GPRC5D, HER2 (ERBB2/neu), IGLL1, IL-11Ra, KIT (CD117), MUC1, NCAM, PAP,
PDGFR-B, PRSS21, PSCA, PSMA, ROR1, SIRPa, SSEA-4, TAG72, TEM1/CD248, TEM7R,
TSHR, VEGFR2, ALPI, citrullinated vimentin, cMet, and Axl.

1811. The chimeric polypeptide of any-ene-ofclaims 1-te+7, wherein the one or more ligand-
inducible proteolytic cleavage sites comprises a gamma secretase cleavage site.




2012. The chimeric polypeptide of any-one-ofclaims 1-to+9, wherein the intracellular domain
comprises a nuclear localization sequence and a transcriptional regulator sequence selected from the
group consisting of Gal4-VP16, Gal4-VP64, tetR-VP64, ZFHD1-VP64, Gal4-KRAB, and HAP1-
VP16.

21+13. The chimeric polypeptide of any-ene-ofclaims 1-t6-20, further comprising an additional
proteolytic cleavage site, a signal sequence, a detectable label, a tumor-specific cleavage site, a
disease-specific cleavage site, and combinations thereof.
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3214. A recombinant nucleic acid comprising a nucleotide sequence encoding a chimeric
polypeptide according to claims 1-te-3+.

3716. The recombinant cell of claim 1536, wherein the recombinant-eel-chimeric polypeptide is

expressed from a recombinant nucleic acid that has been transduced into the cellis-a-eukaryotic-ceH.

3817. The recombinant cell of claim_15-37, wherein the eukaryetiecrecombinant cell is a
mammalian cell.

3918. The recombinant cell of claim 1738, wherein the mammalian cell is an immune cell, a
neuron, an epithelial cell, and endothelial cell, or a stem cell.

4019. The recombinant cell of claim-39 18, wherein the recombinant cell is an immune cell

selected from the group consisting ofis a B cell, a monocyte, a natural killer cell, a basophil, an
eosinophil, a neutrophil, a dendritic cell, a macrophage, a regulatory T cell, a helper T cell, a
cytotoxic T cell, erand other T cells.

20. The recombinant cell of claim 19, wherein the T cell is a CD4+ T cell or a CD8+ T cell.
o oy b Lof ¢ elaims 36-to-40. ino
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21. The chimeric polypeptide of claim 1, wherein chimeric polypeptide comprises the full-

length CD8 hinge domain having the sequence of SEQ ID NO: 12.

22. The chimeric polypeptide of claim 1, wherein the chimeric polypeptide comprises a
truncated CD8& hinge domain.

23. The chimeric polypeptide of claim 22, wherein the truncated CD&8a hinge domain has the
sequence of SEQ ID NO: 13.

24. The chimeric polypeptide of claim 22, wherein the truncated CD&8a hinge domain has the
sequence of SEQ ID NO: 39.

25. The chimeric polypeptide of claim 22, wherein the truncated CD8a hinge domain has the
sequence of SEQ ID NO: 40.

89



26. The chimeric polypeptide of claim 1, wherein the CD8a hinge domain has the sequence of
SEQ ID NO: 41.

27. The chimeric polypeptide of claim 1, wherein the transmembrane domain is from human
Notch 1 receptor.

28. The chimeric polypeptide of claim 1, wherein the transmembrane domain is from human

Notch 2 receptor.

29. The chimeric polypeptide of claim 1, wherein the transmembrane domain is from human
Notch 3 receptor.

30. The chimeric polypeptide of claim 1, wherein the transmembrane domain is from human
Notch 4 receptor.
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