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WHATIS CEAIMED IS:

1. A nucleic acid comprising a polynucleotide encoding a chimeric antigen
receptor {CAR}, wherein the CAR comprises:

a figand binding domain capable of or configured to specifically bind to CD171;

a polypeptide spacer having a length greater than or equal to 120 and less than
or equal to 230 consecutive amino acid residues;

a transmembrane domain, and

an intraceliular signalling domain.

2. The nucleic acid of claim 1, wherein the polypeptide spacer comprises an 1G4
hinge-CHZ-CH3 domain comprising an L2350 substitution,

3. The nucleic acid of claim 1 or 2, wherein the polypeptide spacer comprises an
amino acid sequence having at least 95% sequence identity to the amino acid sequence of SEQ
D NG:0Z.

4. The nucleic acid of any one of claims 1-3, wherem the ligand binding domain
15 derived from a CE7 monoclonal antibody.

S. The nucleic acid of any one of claims 1-4, wherem the ligand binding domam
15 comprises an scFv encoded by a nucleotide sequence having at least 93% sequence dentity
1o the nucleotide sequence of SEQ ID NG:0O1.

6. The nucleic acid of any one of claims 1-5, wherein the transmembrane domain
comprises a { D28 transmembrane domain.

7. The nucleic acid of claim 6, wherein the CD28 fransmembrane domain
comprises an amino acid sequence having at least 95% sequence dentity to the amino acid
sequence of SEQ 1D NO:064,

8. The nueleic acid of any one of claims 1-7, wheremn the intracellular signalling
domain comprises a costimulatory domain selected from the group consisting of CD27, CD28,
4-1BB, 0X-40, CD30, P40, PD-1, ICOS, LFA-1, CD2, CD7, NKG2C, and B7-H3, n
combination with a3 CD3-zeta domain or functional portion thereof.

9. The nucleic acid of any one of claims 1-8, wherein the intracellular signalling

domain comprises a CD28 cytoplasmic domain.

-39-



WO 2021/252358 PCT/US2021/036171

10. The nucleic acid of claim 9, wherein the CD28 cytoplasmic domain comprises
an ammo acid sequence having at least 95% seguence identity to the aming acid sequence of
SEQ ID NG:1&

11 The nucleic acid of any one of claims 1-8, wherein the intracellular signaliing
domain lacks a CD28& cytoplasmic domain.

12. The nucleic acid of any one of claims 1-11, wherein the intracellular signaliing
domain comprises a 4-1BB costimulatory domain.

13. The nucleic acid of claim 12, wherein the 4-1BB costimulatory domain is
encoded by a nucleotide sequence having at least 953% sequence identity to the nucleotide
sequence of SEQ 1D NO:07.

i4. The nucleic acid of any one of claims 1-13, wherein the CD3-zeta domain or
functional portion thereof 1s encoded by a nucleotide sequence having at least 95% sequence
identity to the nucleotide sequence of SEQ 1D NO:08.

15, The nucleic acid of any one of claims 1-14, further comprising a constifutive
promoter operably hinked to the polvnucleotide encoding a chimeric antigen receptor,

16, The nucleic acid of claim 15, wherein the constitutive promoter comprises an
EFla promoter.

V7. The nucleic acid of any one of clawos 1-14, further comprising an inducible
promoter operably linked to the polynucleotide encoding a chimeric antigen receptor.

18 The nucleic acid of any one of claims 1-17, further comprising a polynuclectide
encoding a cell-surface selectable marker.

19. The nucleic acid of claim 18, wherein the cell-surface selectable marker 1s
selected from a truncated EGFR polypeptide (EGFRY) or a truncated Her2 polypeptide (Her2t).

20.  Thenucleicacid of claim 18 or 19, further comprising a ribosome skip sequence
located between a polymucleotide encoding the intracellular signalling domamn and the
polvaucleotide encoding a cell-surface selectable marker.

21. The nucleic acid of claim 20, wherein the ribosome skip sequence is selected
from the group consisting of a P2A sequence, a T2A sequence, an HZA sequence, and an FZA
sequence.

22, The nucleic acid of any one of claims 1-21, further comprising a polynuclectide

encoding a suicide gene system.
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23. The nucleic acid of claim 22, wherein the suicide gene system is selected from
a herpes simplex virus thymidine kinase/ganciclovir (HSVTK/GCV) suicide gene system, or
an inducible caspase suicide gene system.
24. The nucleic acid of any one of claims 1-23, wherein:
the ligand binding domain 15 encoded by the nucleotide sequence of SEQ ID
NO:01; the polypeptide spacer consists of the amino acid sequence of SEQ ID NG:02Z;
the transmembrane domain comprises the amino acid sequence of SEQ 1D NQG:04; the
intraceliular signalling domain comprises: a 4-1BB costimulatory domain encoded by
the nucleotide sequence of SEQ D NG:07, and a CD3-zeta domain or functional
portion thereof encoded by the nucleotide sequence of SEQ ID N(G:08; and
further comprising: an EF1 promoter operably linked to a polynucleotide
encoding the ligand binding domain, a polynucleotide comprising a T2A ribosome skip

sequence, and a polynucleotide encoding an EGFRt polypeptide.

25 A polypeptide encoded by the nucleic acid of any one of claim 1-24.
26. A vector comprising the nuclewe acid of any one of claims 1-24.
27.  The vector of claim 26, wherein the vector 1s selected from the group consisting

of a viral vector, a transposon vector, an integrase vector, and an mRNA vector.

28 The vector of claim 27, wherem the viral vector 15 selected from the group
consisting of a lentiviral vector, a foamy viral vector, a retroviral vector, and a gamma
retroviral vector.

29. The vector of claim 28, wherein the viral vector 1s a lentiviral vector.

30. A host cell comprising the nucleic acid of any one of claims 1-24.

31, The host cell of claim 30, wherein the host cell i3 a3 CD4+ T-cell or a CD8+ T-
cell.

32 The host cell of claim 30, wherein the host cell 13 a precursor T-cell, or a
hematopoietic stem cell.

33. The host cell of claim 30, wherein the host cell s a CD8+ cytotoxic T-cell
selected from the group consisting of a naive CD&+ T-cell, a CD8+ memory T-cell, a central
memory CD&+ T-cell, a regulatory CD8+ Tocell, an IPS derived CD&+ T-cell, an effecior

memory CD8+ Tecell, and a bultk CD8+ Togell.
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34 The host cell of claim 30, wherein the host cell is a CD4+ T helper cell selected
from the group consisting of a naive CD4+ T-cell, a CD4+ memory T-cell, a central memory
CD4+ T-cell, a regulatory CD4+ T-cell, an IPS dertved CD4+ T-celi, an effector memory
CD4+ Tecell, and a bulk CD4+ T-cell.

35, The host cell of any one of claims 30-34, wherein the cell is allogenic to a
subject, preferably a human or autologous to a subject, preferably a human.

36, A pharmaceutical composition comprising the host cell of any one of claims
30-35 and a pharmaceutically acceptable excipient.

37 A method of treating, inhibiting or ameliorating a cancer in a subjyect,
COMprising:

administering the host cell of any one of claims 30-35 to the subject.

38. The method of claim 37, wherein the subject is administered a dose comprising
a plurality of the host cell sufficient to treat, inhubit or ameliorate the cancer that is less than a
dose sufficient to treat, inhibit or ameliorate the cancer of a plurality of cells comprising a CAR
comprising a polypeptide spacer having a length less than 120 consecutive aromo acid residues.

39 The method of claim 37 or 38, wherein a dose comprising a plurality of the host
cell tess than 5 x 10° cell/kg is administered to the subject.

40.  The method of any one of clanms 37-39, further comprising admunistering
cetuximab to the subject.

41. The method of any one of claims 37-40, wherein the cancer comprises a CD171
expressing cell.

42 The method of any one of claims 37-41, wheren the cancer 1s selected from a
neuroblastoma or a ganglioneuroblastoma.

43, A host cell of any one of claims 30-35 for use m treating, mhubiting or
ameliorating a cancer in a subject.

44, Use of the host cell of any one of claims 30-35 m the manufacture of a
medicament for treating, inhibiting or ameliorating a cancer in a sebject

45 The host cell of any one of claims 30-35 for use as a medicament.
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