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ABSTRACT OF THE DISCLOSURE  

Provided herein are chimeric switch receptors (CSRs) comprising an ectodomain 

and/or transmembrane domain derived from an inhibitory receptor (e.g. PD1 or TGFR2) 

fused to the transmembrane domain and/or intracellular signaling domain derived from one 

or more costimulatory proteins (e.g. CD2, CD28, MyD88, DAP10 or ICOS), or variants 5 

thereof. The chimeric switch receptors are designed to convert a signal e.g. an inhibitory 

signal such as an immunosuppressive signal in the form of PD-L1 or TGFβ into a 

costimulatory signal. Also provided are engineered immune cells engineered to functionally 

express a chimeric switch receptor and/or a CAR and optionally also a chimeric cytokine 

receptor (CCR), and populations thereof, methods of making and using the engineered cells, 10 

compositions and kits comprising them, and methods of treating e.g. cancer (e.g. solid or 

hematologic tumors) by administering the cells and the compositions. 
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1 

CHIMERIC SWITCH RECEPTORS FOR THE CONVERSION OF 

IMMUNESUPPRESSIVE SIGNALS TO COSTIMULATORY SIGNALS 

CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] The present application is a divisional application of Australian Patent Application 

No. 2023244350 which claims the benefit of priority to U.S. Provisional Application No. 5 

63/325,069, filed on 29 March 2022; and U.S. Provisional Application No. 63/453,936, filed 

on 22 March 2023, the contents of each of which are hereby incorporated by reference in their 

entireties. 

SEQUENCE LISTING 

[0002] This application contains a Sequence Listing which has been submitted electronically 10 

in XML format and is hereby incorporated by reference in its entirety. Said XML copy, 

created on 24 March 2023, is named AT-050_03_SL.xml and is 294,461 bytes in size. 

FIELD 

[0003] The present disclosure relates generally to chimeric polypeptides, engineered immune 

cells (e.g., T cells) comprising the same, polynucleotide encoding the same, and use of the 15 

engineered immune cells in therapeutic applications.  

BACKGROUND 

[0004] Adoptive transfer of immune cells genetically modified to recognize malignancy-

associated antigens is showing promise as a new approach to treating cancer (see, e.g., 

Brenner et al., Current Opinion in Immunology, 22(2): 251-257 (2010); Rosenberg et al., 20 

Nature Reviews Cancer, 8(4): 299-308 (2008)). Immune cells can be genetically modified to 

express chimeric antigen receptors (CARs), fusion proteins comprised of an antigen 

recognition moiety and T cell activation domains (see, e.g., Eshhar et al., Proc. Natl. Acad. 

Sci. USA, 90(2): 720-724 (1993)). Immune cells that contain CARs, e.g., CAR-T cells (CAR-

Ts), are engineered to endow them with antigen specificity while retaining or enhancing their 25 

ability to recognize and kill a target cell. 

[0005] Improvements in CAR-T cell therapy, e.g. to improve efficiency and/or accuracy of 

treatment, will benefit the patient community. 

CHIMERIC SWITCH RECEPTORS FOR THE CONVERSION OF

IMMUNESUPPRESSIVE SIGNALS TO COSTIMULATORY SIGNALS

5

entireties.
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SUMMARY

receptors, which are fusion proteins comprising an ectodomain and/or transmembrane domain

5

10

or TGFb). Second, the intracellular signaling domain provides additional costimulatory

signals that may potentiate CAR T cell activity and potency. Third, signaling by chimeric

switch receptors is activated in the presence of the ectodomain's ligand. Consequently, it can

be preferentially turned on in suppressive tumor microenvironments (e.g. where the

15

tumor microenvironment, demonstrate potentiated activity, while secret acceptable levels of

20

25

[0009] In one aspect, the present disclosure provides a polynucleotide encoding a chimeric

polypeptide comprising an extracellular domain, a transmembrane domain, and one or more

30

In some embodiments, the encoded chimeric polypeptide's extracellular domain comprises a
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PD-1 (programmed cell death protein-1) extracellular domain. In some embodiments, the PD-

1) extracellular domain (e.g. the amino acid sequence of SEQ ID NO:9). In some

embodiments, the PD-1 extracellular domain comprises the amino acid sequence of a variant

5 of a wild-type hPD-1 extracellular domain (e.g. the amino acid sequence of a variant of SEQ

ID NO:9 such as an amino acid sequence that is at least 90% identical to SEQ ID NO:9). In

some embodiments, the PD-1 extracellular domain variant comprises one or more amino acid

insertions, deletions and/or substitutions relative to the wild-type PD-1 extracellular domain

e.g. relative to SEQ ID NO:9. In some embodiments, the encoded chimeric polypeptide's PD-

10 1 extracellular domain variant comprises the amino acid sequence of a high affinity ("HA")

hPD-1 extracellular domain (e.g. an exemplary HA hPD-1 extracellular domain comprises or

15 [0010] In some embodiments of the polypeptides and encoded polypeptides disclosed herein

in which a second amino acid sequence is at least 90% identical to a first amino acid sequence,

one or more (e.g. all or 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10) of the amino acids in the second amino

acid sequence that are not identical to the corresponding amino acid in the first amino acid

sequence, e.g., amino acid substitutions. In some embodiments, the amino acid substitutions

20 are conservative amino acid substitutions.

[0011] In some embodiments, the encoded chimeric polypeptide's extracellular domain

comprises a TGFß receptor (e.g. TGFBR2) extracellular domain. In some embodiments, the

TGFß receptor extracellular domain comprises the amino acid sequence of a wild-type

hTGFß receptor extracellular domain (e.g. the amino acid sequence of SEQ ID NO: 12). In

25 some embodiments, the encoded chimeric polypeptide's extracellular domain comprises a

variant of a TGFß receptor (e.g. TGFBR2) extracellular domain. In some embodiments, the

encoded chimeric polypeptide's extracellular domain comprises a variant of the amino acid

sequence of SEQ ID NO:12 e.g. an amino acid sequence that is at least 90% identical to the

amino acid sequence of SEQ ID NO:12). In some embodiments, the extracellular domain

30 comprises a hTGFb receptor extracellular domain variant comprising one or more amino acid

insertions, deletions and/or substitutions relative to the wild-type hTGFß receptor

extracellular domain e.g. relative to SEQ ID NO:12. In some embodiments, the variant

3
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receptor and comprises the amino acid sequence of SEQ ID NO:13.

domains of, for example, avelumab, durvalumab or atezolizumab. In some embodiments, the

encoded chimeric polypeptide's extracellular domain comprises an anti-TGFß scFv. In some

embodiments, the encoded chimeric polypeptide's extracellular domain comprises an anti-

25

domains, some of which are the same as each other and some of which are different from the

30 intracellular signalling domains, of which all are the same as each other, none of which are

the same as each other, or some of which are the same as each other.

4
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[0014] In some embodiments, the one or more intracellular domains of the encoded chimeric

the one or more intracellular signalling domains are selected from the group consisting of a

CD28 intracellular signalling domain, CD2 intracellular signalling domain, MyD88

5 intracellular signalling domain, ICOS intracellular signalling domain, DAP10 intracellular

signalling domain, OX40 intracellular signalling domain, BAFFR intracellular signalling

domain, and CD40 intracellular signalling domain, any variants thereof, and any

combinations thereof. In some embodiments, the one or more intracellular signalling domains

comprises a CD28 intracellular signalling domain. In some embodiments, the one or more

10 intracellular signalling domains comprises a CD2 intracellular signalling domain. In some

embodiments, the one or more intracellular signalling domains comprises a MyD88

intracellular signalling domain. In some embodiments, the one or more intracellular signalling

domains comprises an ICOS intracellular signalling domain. In some embodiments, the one

or more intracellular signalling domains comprises a DAP10 intracellular signalling domain.

15 In some embodiments, the one or more intracellular signalling domains comprises an OX40

intracellular signalling domain. In some embodiments, the one or more intracellular signalling

domains comprises a BAFFR intracellular signalling domain. In some embodiments, the one

or more intracellular signalling domains comprises a CD40 intracellular signalling domain.

In some embodiments, the one or more intracellular signalling domains comprises any

20 combination of CD28, CD2, MyD88, ICOS, DAP10, OX40, BAFFR, and CD40 intracellular

signalling domains.

[0015] In some embodiments, the encoded chimeric polypeptide's one or more intracellular

domains comprise the amino acid sequence of, or two or more copies of the amino acid

sequence of, any one or more than one of SEQ ID NO:18, SEQ ID NO:19, SEQ ID NO:20,

25 SEQ ID NO:23, SEQ ID NO:24, SEQ ID NO:15, SEQ ID NO:29, SEQ ID NO:27, SEQ ID

NO:33, SEQ ID NO:31, and SEQ ID NO:35, set forth in Table 1. The corresponding

polynucleotide sequences are set forth in Table 2. In some embodiments, the encoded

chimeric polypeptide's one or more intracellular domains comprise any combination of the

amino acid sequences of (e.g. any two of, any three of, any four of, or any five of, or multiple

30 copies of any two of, any three of, any four of, or any five of) SEQ ID NO:15, SEQ ID NO:18,

corresponding polynucleotide sequences are set forth in Table 2.
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comprises a CD28 transmembrane domain, CD2 transmembrane domain, PD-1

5

intracellular domain comprises a CD2 intracellular domain having the amino acid sequence

of SEQ ID NO:23. In some embodiments, the encoded chimeric polypeptide's intracellular
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domain comprises an amino acid sequence that is at least about 90% identical to the amino

acid sequence of SEQ ID NO:23.

[0019] In some embodiments of the polynucleotide disclosed herein encoding a chimeric

polypeptide comprising an extracellular domain, a transmembrane domain, and one or more

intracellular domains, the intracellular domain comprises a truncated CD2 intracellular

domain. In some embodiments, the truncated CD2 intracellular domain comprises the amino

acid sequence of SEQ ID NO:24. In some embodiments, the truncated CD2 intracellular

domain comprises an amino acid sequence that is at least about 90% identical to the amino

acid sequence of SEQ ID NO:24.

10 [0020] In some embodiments of the polynucleotide disclosed herein, the encoded

transmembrane domain comprises a CD2 transmembrane domain. In some embodiments, the

CD2 transmembrane domain comprises the amino acid sequence of SEQ ID NO:22. In some

embodiments, the CD2 transmembrane domain comprises an amino acid sequence that is at

least about 90% identical to the amino acid sequence of SEQ ID NO:22.

15 [0021] In some embodiments of the polynucleotide disclosed herein, the encoded polypeptide

comprises a signal peptide. In some embodiments, the encoded polypeptide comprises a

CD8 signal peptide. In some embodiments, the signal peptide comprises the amino acid

sequence of SEQ ID NO:1. In some embodiments, the signal peptide comprises the amino

acid sequence of SEQ ID NO:2.

20 [0022] In some embodiments of the polynucleotide disclosed herein encoding a chimeric

polypeptide comprising an extracellular domain, a transmembrane domain, and one or more

intracellular domains, the polypeptide further comprises a hinge domain located between the

extracellular domain and the transmembrane domain. In some embodiments, the hinge

domain comprises the amino sequence of SEQ ID NO:36. In some embodiments, the hinge

25 domain comprises an amino acid sequence that is at least about 90% identical to the amino

acid sequence of SEQ ID NO:36.

[0023] In some embodiments of the polynucleotide disclosed herein encoding a chimeric

polypeptide comprising an extracellular domain, a transmembrane domain, and one or more

intracellular domains e.g. chimeric switch receptor, the polynucleotide comprises the nucleic

30 acid sequence of any one of SEQ ID NOs: 118-158 (set forth in Table 4) and the polypeptide

comprises the amino acid sequence of any one of SEQ ID NOS:75-115 (set forth in Table 3).

In some embodiments, the polypeptide comprises an amino acid sequence that is at least 90%
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amino acid sequence of any one of SEQ ID NOS:75-94. In some embodiments, the encoded

polypeptide comprises an amino acid sequence that is at least 90% identical to the amino acid

5 sequence of any one of SEQ ID NOS:75-94. In some embodiments, the encoded polypeptide

is a TGF-beta R2 (TGFBR2 or BR2) chimeric switch receptor and comprises the amino acid

sequence of any one of SEQ ID NOS:95-115. In some embodiments, the encoded polypeptide

comprises an amino acid sequence that is at least 90% identical to the amino acid sequence

of any one of SEQ ID NOS:95-115. In some embodiments, the encoded polypeptide further

10 comprises a signal peptide. In some embodiments, the signal peptide comprises the amino

[0024] In some embodiments of the polynucleotide disclosed herein encoding a chimeric

polypeptide comprising an extracellular domain, a transmembrane domain, and one or more

15 intracellular domains, the chimeric polypeptide is a first polypeptide, and the polynucleotide

20 [0025] In a further aspect, the present disclosure provides a vector comprising the

25 [0026] In a further aspect, the present disclosure provides a chimeric polypeptide encoded by

the polynucleotide disclosed herein. In another aspect, the present disclosure provides a

chimeric polypeptide encoded by the vector disclosed herein.

[0027] In a further aspect, the present disclosure provides a chimeric polypeptide comprising

an extracellular domain, a transmembrane domain, and one or more intracellular domains,

30 wherein the extracellular domain comprises the extracellular domain of an inhibitory protein

such as an inhibitory receptor e.g. the extracellular domain of an inhibitory transmembrane

receptor. In some embodiments, the chimeric polypeptide's extracellular domain comprises a

8
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PD-1 extracellular domain. In some embodiments, the PD-1 extracellular domain comprises

the amino acid sequence of a wild-type hPD-1 extracellular domain (e.g. the amino acid

5

10

has the amino acid sequence of SEQ ID NO:10).

[0028] In some embodiments, the chimeric polypeptide's extracellular domain comprises a

embodiments, the chimeric polypeptide's extracellular domain comprises a variant of a TGFß

receptor (e.g. TGFBR2) extracellular domain. In some embodiments, the chimeric

polypeptide's extracellular domain comprises a variant of the amino acid sequence of SEQ

ID NO:12, e.g. an amino acid sequence that is at least 90% identical to the amino acid

20 sequence of SEQ ID NO:12). In some embodiments, the extracellular domain comprises a

hTGFb receptor extracellular domain variant comprising one or more amino acid insertions,

deletions and/or substitutions relative to the wild-type hTGFb receptor extracellular domain

e.g. relative to SEQ ID NO:12. In some embodiments, the variant comprises a 25-amino acid

deletion and comprises the amino acid sequence of SEQ ID NO:13 (TGFßR2 ECD AN25,

25 also referred to herein as TGFßR2 ECD dN25).

[0029] In some embodiments, the chimeric polypeptide's extracellular domain comprises an

antibody or an antigen-binding portion of an antibody that specifically recognizes and binds

to an inhibitory ligand, such as PDL1 or TGFß or one or more than one specific TGFß

isoform. In some embodiments, the chimeric polypeptide's extracellular domain comprises a

30
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chimeric polypeptide's extracellular domain comprises an anti-TGFß scFv that binds to and

recognizes only one TGFß isoform, such as a TGFß isoform selected from TGFß1, TGF2

5 or TGFß3, e.g. an anti-TGFß scFv that binds to and recognizes only TGFß1. Anti-TGFß

isoform antibodies e.g. anti-TGFß isoform scFvs and methods of making them are disclosed

in, for example, US 20190071493, which is incorporated herein by reference in its entirety.

[0030] In some embodiments, the chimeric polypeptide provided herein comprises one or

only one intracellular signalling domain. In some embodiments, the chimeric polypeptide

comprises more than one intracellular signalling domains. In some embodiments, the

than one intracellular signalling domains, all of which are different from each other. In some

embodiments, the chimeric polypeptide comprises more than one intracellular signalling

15 domains, some of which are the same as each other and some of which are different from the

intracellular signalling domains, of which all are the same as each other, none of which are

the same as each other, or some of which are the same as each other.

In some embodiments, the one or more intracellular signalling domains comprises a CD28

domains comprises a CD2 intracellular signalling domain. In some embodiments, the one or

30 some embodiments, the one or more intracellular signalling domains comprises an ICOS

intracellular signalling domain. In some embodiments, the one or more intracellular signalling

domains comprises a DAP10 intracellular signalling domain. In some embodiments, the one

or more intracellular signalling domains comprises an OX40 intracellular signalling domain.

10
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In some embodiments, the one or more intracellular signalling domains comprises a BAFFR

intracellular signalling domain. In some embodiments, the one or more intracellular signalling

5

10

disclosed chimeric polypeptide's one or more intracellular domains comprise any

combination of the amino acid sequences of (e.g. any two of, any three of, any four of, or any

15

[0033] In some embodiments, the intracellular domain comprises a CD2 intracellular domain

and/or at least one GYF binding domain, and optionally the variant CD2 intracellular domain

20 is a truncated CD2 intracellular domain. In some embodiments, the SH3 domain comprises

the amino acid sequence of SEQ ID NO: 168 or 169 and the GYF binding domain comprises

the amino acid sequence of SEQ ID NO: 176, In some embodiments, the intracellular domain

comprises the amino acid sequence of at least one, at least two, at least three, at least four, at

least five, at least six, or all, of SEQ ID NOs: 170, 171, 172, 173, 174, 175 and 176, and

25 optionally the variant CD2 intracellular domain is a truncated CD2 intracellular domain. In

that comprises SEQ ID NO: 170 and 176, and optionally the variant CD2 intracellular domain

comprises a variant CD2 intracellular domain that comprises SEQ ID NOs: 174 and 175 and

30
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intracellular domain. In some embodiments, the truncated CD2 intracellular domain

comprises at least about 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,

5 22, 23, 24, 25, 26, 27, 28, 29, 30 or 31 amino acid deletion from the full-length CD2

intracellular domain, and optionally the truncated CD2 intracellular domain comprises one or

more GYF binding domains and/or one or more SH3 domains. In some embodiments, the

full-length CD2 intracellular domain comprises the amino acid sequence of SEQ ID NO:23.

[0034] In some embodiments, the presently disclosed chimeric polypeptide's intracellular

10 domain comprises a CD2 intracellular domain or a variant thereof. In some embodiments, the

domain comprises a CD2 transmembrane domain. In some embodiments, the presently

disclosed chimeric polypeptide's intracellular domain comprises a CD2 intracellular domain

15 having the amino acid sequence of SEQ ID NO:23. In some embodiments, the encoded

chimeric polypeptide's intracellular domain comprises an amino acid sequence that is at least

about 90% identical to the amino acid sequence of SEQ ID NO:23.

[0035] In some embodiments of the chimeric polypeptide disclosed herein, the intracellular

20

OX40 transmembrane domain, BAFFR transmembrane domain or CD40 transmembrane

transmembrane domain comprises the amino acid sequence of SEQ ID NO:17, SEQ ID

30 [0037] In some embodiments, the transmembrane domain optionally comprises amino acid

residues from the adjacent extracellular domains. In some embodiments, the transmembrane

domain optionally comprises 1-20, 1-19, 1-18, 1-17, 1-16, 1-15, 1-14, 1-13, 1-12, 1-11, 1-10,

12
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1-9, 1-8, 1-7, 1-6, 1-5, 1-4, 1-3, or 1-2 amino acid residues from the adjacent extracellular

domains.

chimeric polypeptide comprises a CD28 transmembrane domain comprising the amino acid

sequence that is at least about 85%, 90%, 95%, 96%, 97%, 98%, 99% or 100% identical to

amino acid sequence that is at least about 85%, 90%, 95%, 96%, 97%, 98%, 99% or 100%

20 identical to SEQ ID NO: 24. In some embodiments, the chimeric polypeptide comprises the

amino acid sequence that is at least about 85%, 90%, 95%, 96%, 97%, 98%, 99% or 100%

identical to SEQ ID NO: 76, 79, 85 or 88.

[0040] In some embodiments of the chimeric polypeptide disclosed herein, the chimeric

polypeptide comprises a signal peptide. In some embodiments, the signal peptide comprises

25 a CD8 signal peptide. In some embodiments, the signal peptide comprises the amino acid

acid sequence of SEQ ID NO:2.

further comprises a hinge domain located between the extracellular domain and the

30
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[0042] In some embodiments of the chimeric polypeptide disclosed herein, the chimeric

polypeptide comprises the amino acid sequence of any one of SEQ ID NOS:75-115. In some

5 embodiments, the polypeptide comprises an amino acid sequence that is at least 90% identical

to any one of SEQ ID NOS: 75-115.

[0043] In a further aspect, the present disclosure provides an engineered cell e.g. an

engineered immune cell comprising the polynucleotide encoding a chimeric polypeptide

disclosed herein. In some embodiments, the engineered cell e.g. the engineered immune cell

10 expresses the encoded chimeric polypeptide e.g. the engineered immune cell functionally

signal peptide, the signal peptide of the chimeric polypeptide is cleaved and the chimeric

polypeptide lacking the signal peptide is expressed on the engineered immune cell's surface.

15 In some embodiments, the engineered immune cell comprises and/or expresses the chimeric

polypeptide without its signal peptide e.g. on the engineered immune cell surface. In some

embodiments, the engineered cell e.g. the engineered immune cell comprising the

polynucleotide encoding a chimeric polypeptide disclosed herein does not express the

25

the signal peptide of the chimeric polypeptide is cleaved and the chimeric polypeptide lacking

embodiments, the engineered immune cell comprises and/or expresses a chimeric polypeptide

without a signal peptide e.g. on the engineered immune cell surface. In some embodiments,

30 the engineered cell e.g. the engineered immune cell comprising the polynucleotide encoding

a chimeric polypeptide disclosed herein does not express the chimeric polypeptide.

14
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[0045] In a further aspect, the present disclosure provides an engineered immune cell

comprising the chimeric polypeptide disclosed herein. In some embodiments, the engineered

immune cell comprises the chimeric polypeptide. In some embodiments, the engineered

immune cell comprises the chimeric polypeptide lacking a signal peptide.

5

immune cell comprises the chimeric polypeptide. In some embodiments, the engineered

immune cell comprises the chimeric polypeptide lacking a signal peptide.

10

variant thereof. In some embodiments, the intracellular domain comprises the amino acid

sequence of SEQ ID NO:19, SEQ ID NO:20 or SEQ ID NO: 24. In some embodiments, the

15

domain. In certain embodiments, the extracellular domain comprises a PD1 or TGF receptor

20 extracellular domain. In some embodiments, the cytokine is GM-CSF, INF, TNF or IL2.

In some embodiments, the engineered immune cells comprising or expressing the chimeric

polypeptide of the disclosure secret reduced levels of cytokine and exhibit acceptable or

improved safety profile when used in adoptive cell therapy. In some embodiments, the

engineered immune cells are CAR T cells.

[0048] In a further aspect, an engineered immune cell disclosed herein further comprises

extracellular ligand-binding domain, a transmembrane domain, and an intracellular signaling

comprises an extracellular ligand-binding domain that specifically recognizes and/or binds to

15
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5 domain (truncated), 4-1BB (TNFRSF9, CD137) cytoplasmic domain, and CD3 cytoplasmic

domain. In some embodiments, the CAR comprises the following components: rituximab

mimotope, 2G1 scFv (specifically recognizes and binds to DLL3), rituximab mimotope,

CD8 hinge, CD8 transmembrane, CD8 cytoplasmic domain (truncated), 4-1BB

(TNFRSF9, CD137) cytoplasmic domain, and CD3 cytoplasmic domain. In some

10 embodiments, the CAR comprises the amino acid sequence encoded by the nucleic acid

sequence of SEQ ID NO:116. In some embodiments, the CAR amino acid sequence is the

in Table 4.

15 [0049] In a further aspect, an engineered immune cell disclosed herein further comprises

and/or expresses a chimeric cytokine receptor (CCR). In some embodiments, the CCR is an

inducible CCR. In some embodiments, the CCR is a constitutively active CCR (CACCR).

CCRs are disclosed and described in, for example, WO2019169290, WO2020180694,

WO2020180664, and WO2021041806, each of which is hereby incorporated herein by

20 reference in its entirety. In some embodiments, the CCR is one that is disclosed and/or

described in any of WO2019169290, WO2020180694, WO2020180664, and

25 encodes a CCR comprising the amino acid sequence of SEQ ID NO:162. In some

peptide comprises the amino acid sequence of SEQ ID NO:1. In some embodiments of the

polynucleotide or vector encoding a chimeric polypeptide disclosed herein e.g. a chimeric

30 switch receptor, a second polynucleotide or vector encoding a CAR e.g. a DLL3 CAR, and a

third polynucleotide or vector encoding a CCR. In some embodiments of the engineered cell

e.g. engineered immune cell disclosed herein, the cell comprises: a first polynucleotide or

16

20
26

20
18

94
   

   
12

 M
ar

 2
02

6

1
2
 
M
a
r
 
2
0
2
6

2
0
2
6
2
0
1
8
9
4

1
6



receptor, a CAR e.g. a DLL3 CAR, and a CCR, and a second polynucleotide or vector

encoding whichever of a chimeric polypeptide e.g. a chimeric switch receptor, a CAR e.g. a

DLL3 CAR, and a CCR that the first polynucleotide or vector does not encode. In some

embodiments, one polynucleotide or vector encodes a chimeric polypeptide disclosed herein

5

embodiments, the polynucleotide encodes a CCR and DLL3 CAR that comprise the amino

10

amino acid sequence of SEQ ID NO:1. In some embodiments, a first polynucleotide or vector

encodes a chimeric switch receptor as disclosed herein and a second polynucleotide or vector

15 cleaving peptide e.g. a 2A peptide between the CAR and the CCR. For example, in some

embodiments, the second polynucleotide or vector encodes a CCR-P2A-CAR polypeptide,

e.g. a CCR-P2A-DLL3 CAR polypeptide comprising the components CD8 signal sequence,

TpoR (thrombopoietin receptor) (S505N W515K), IL2Rb-YY, P2A,CD8 signal sequence,

rituximab mimotope, 2G1 scFv, rituximab mimotope, CD8 hinge, CD8 transmembrane,

20 CD8 cytoplasmic domain (truncated), 4-1BB (TNFRSF9, CD137) cytoplasmic domain, and

CD3 cytoplasmic domain, e.g. a CCR-P2A-DLL3 CAR polypeptide comprising the amino

sequence of SEQ ID NO:117 or a polypeptide e.g. a DLL3 CAR-P2A-CCR polypeptide that

comprises an amino acid sequence that is at least 90% identical to the amino acid sequence

25 of SEQ ID NO:74.

[0050] In a further aspect, the present disclosure provides an engineered immune cell that

sequence of SEQ ID NO:73 or 165, and a CCR that comprises the amino acid sequence of

30

engineered immune cell wherein the engineered immune cell comprises and/or expresses a
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5 NO:73 or 165 and a nucleic acid that encodes a polypeptide comprising the amino acid

sequence of SEQ ID NO:162. In some embodiments, a single nucleic acid (e.g. a vector,

expression vector, retroviral vector) comprises the nucleic acid that encodes the amino acid

sequence of SEQ ID NO:73 or 165 and the nucleic acid that encodes the amino acid sequence

10 of treatment using an engineered immune cell wherein the engineered immune cell comprises

and/or expresses a DLL3 CAR that comprises the amino acid sequence of SEQ ID NO: 73 or

immune cell is a T cell, tumor infiltrating lymphocyte (TIL), NK cell, TCR-expressing cell,

embodiment, the population of engineered immune cells comprises between about 1x10 and

[0053] In a further aspect, the present disclosure provides a composition comprising a cell

25 e.g. an engineered immune cell disclosed herein. In a further aspect, the present disclosure

pharmaceutically acceptable carrier.

[0054] In a further aspect, the present disclosure provides a method of treating a disease or

condition in a patient comprising administering to the patient a cell e.g. an engineered immune

30 cell disclosed herein. In a further aspect, the present disclosure provides a method of treating

a disease or condition in a patient comprising administering to the patient a population of cells
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disease or condition in a patient comprising administering to the patient a composition

disclosed herein. In some embodiments, the patient is a human. In some embodiments, the

patient is a non-human mammal.

[0055] In some embodiments of a method of treating disclosed herein, the patient is a human

syndrome (MDS), non-Hodgkin's lymphoma (NHL), and multiple myeloma (MM). In some

tumor, breast cancer, cervical cancer, colon cancer, colorectal adenocarcinoma, colorectal

cancer, desmoid tumor, embryonal cancer, endometrial cancer, esophageal cancer, gastric

15 neck squamous cell carcinoma, hepatic cancer, lung cancer, malignant melanoma,

osteosarcoma, ovarian cancer, pancreatic cancer, pancreatic ductal adenocarcinoma, primary

astrocytic tumor, primary thyroid cancer, prostate cancer, renal cancer, renal cell carcinoma,

rhabdomyosarcoma, skin cancer, soft tissue sarcoma, testicular germ-cell tumor, urothelial

cancer, uterine sarcoma, and uterine cancer.

20 [0056] In a further aspect, the present disclosure provides a method of making an engineered

immune cell disclosed herein. In some embodiments, the method comprises the step of

immune cell. In some embodiments, the cell is a T cell, tumor infiltrating lymphocyte (TIL),

NK cell, TCR-expressing cell, dendritic cell, or NK-T cell. In various embodiments, the

25 method comprises the use of any gene editing technology, such as TALEN, zinc fingers, Cas-

CLOVER, and a CRISPR/Cas system, and/or the use of any known gene knockdown methods

e.g. those that employ any of various RNA-based techniques (e.g. shRNA, antisense RNA,

miRNA, siRNA; see, e.g., Lam et al., Mol. Ther.-Nucleic Acids 4:e252 (2015),

30

TIGIT, or A2AR.
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comprises introducing into the genome of the cell e.g. immune cell one or more genomic

5 modifications of one or more of an endogenous CD70, CD52, PD1, TIM3, CISH, cbl-b,

TIGIT, and TCRa gene. In some embodiments, the one or more genomic modifications

disrupts and/or prevents, wholly or partly, the functional expression of one or more of an

endogenous CD70, CD52, PD1, TIM3, CISH, cbl-b, TIGIT, and TCRa gene. In some

embodiments of the method of making an engineered immune cell disclosed herein, the

10 polynucleotide or vector is integrated into the immune cell genome. In some embodiments,

the vector is a viral vector, for example, a lentiviral vector. In some embodiments, the

polynucleotide or vector is integrated into the genome by random integration. In some

embodiments, the polynucleotide or vector is integrated into the genome by site specific

integration mediated by homologous recombination. In some embodiments, the one or more

15 polynucleotides and/or vectors is integrated into a CD70, CD52, PD1, TIM3, CISH, cbl-b,

TIGIT, and/or TCRa locus. In some embodiments, the method comprises integrating a first

polynucleotide or vector as disclosed herein into a first genetic locus and integrating a second

polynucleotide or vector as disclosed herein into a second genetic locus.

20 herein, the method comprises site-specifically integrating a first polynucleotide or vector into

a first genetic locus such as a CD70 locus, CD52 locus, PD1 locus, TIM3 locus, CISH locus,

TIGIT locus, or cbl-b locus and site-specifically integrating a second polynucleotide or vector

into a second genetic locus such as a TRAC locus. In some embodiments, the first

polynucleotide or vector encodes a polypeptide as disclosed herein comprising an

25 extracellular domain, a transmembrane domain, and one or more intracellular domains,

wherein the extracellular domain comprises an extracellular domain of an inhibitory protein,

e.g. the vector encodes a chimeric switch receptor (CSR), and the second polynucleotide or

vector encodes a CAR as described herein e.g. a DLL3 CAR as described herein, and

optionally the second polynucleotide or vector further encodes a chimeric cytokine receptor

30 (CCR) as described herein e.g. an inducible CCR or a constitutively active CCR (CACCR).

In some embodiments, the CAR, CSR, and/or CCR further comprises a signal peptide. In

some embodiments, the first polynucleotide or vector encodes a chimeric polypeptide
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embodiments, the first polynucleotide or vector encodes a chimeric polypeptide comprising

an amino acid sequence that is at least 90% identical to any one of SEQ ID NOS: 75-115.

[0059] In various embodiments, the method of making an engineered immune cell provided

15

engineered immune cell made by any of the methods disclosed herein or a population of cells

engineered immune cells) made by any of the methods disclosed herein.

BRIEF DESCRIPTION OF THE DRAWINGS

show schematic diagrams of the domain structure of representative PD1 chimeric switch

25

version 15.1 or CCR version 15.3. FIGs. 2C-2E show the anti-tumor response and persistence

data and cytokine secretion data from an NCI-H82 subcutaneous model. FIG. 2F.

Experimental data showing wild-type (WT) PD1 or high-affinity (HA) PD1 chimeric switch

30

row) or together with the DLL3 CAR and CCR (bottom row) on the surface of primary T-

cells. FIG. 2G. Bar graph summarizing the percentage of T cells in which expression of CAR
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vector or both vectors (see example 2 for methods). FIG. 2H. Experimental data showing

expansion of transduced T-cells.

5 [0063] FIGs 3A-3B. Cytotoxic activity of T-cells expressing CAR and CCR (2G1.15.1 clone

encodes both CAR and CCR) without or with chimeric switch receptors comprising wild-

type (WT) or high affinity (HA) PD1 domain fused with the CD28, CD2, or CD2-short (also

referred to herein as "truncated") intracellular domains. Serial killing assays were used to

determine the cytotoxicity of the T-cells produced according to the methods in Example 3.

10 CD28 or CD2short ICD, paired with WT (FIG. 3A) or HA PD1 (FIG. 3B) ectodomain,

enhanced cytotoxic activity of 2G1.15.1. Target cells were DMS273 (PDL1-low) (top row)

or DMS273-PDL1 (PDL1-high) (bottom row). FIG. 3B. Exemplary sequences tested were:

WT PD1-CD28, SEQ ID NO: 75; HA PD1-CD28, SEQ ID NO: 84; WT PD1-CD2, SEQ ID

NO: 78; HA PD1-CD2, SEQ ID NO: 87; WT PD1-CD2short, SEQ ID NO: 79; and HA PD1-

15 CD2short, SEQ ID NO: 88. A CD8a signal peptide (SEQ ID NO:1) was used for these

constructs.

[0064] FIGs. 4A-4B. Cytokine (as exemplified by IL-2 or IFN) secretion by various CAR

transduced.

20 [0065] FIGs. 5A-5D. Production of T-cells expressing DLL3 CAR and CCR (2G1.15.1)

alone or together with one of various PD1 chimeric switch receptors or a dominant negative

human T-cell donor. FIG. 5A. Results showing TALEN mediated gene knockout efficiency

at TRAC and CD52 loci and AAV mediated transduction efficiency of CAR and various PD1

25 constructs on Day 6 of production. FIG. 5B. Flow cytometry plots depicting percentage of T-

cells expressing no transduced polypeptides, DLL3 CAR and CCR (2G1.15.1), with or

without dnWT-PD1, PD1 chimeric switch receptor on Day 16 of production. FIG. 5C. Bar

graphs demonstrating mean fluorescence intensity of DLL3 CAR (left panel) and PD1

chimeric switch receptors (right panel). FIG. 5D. Expansion, during production, of T-cells

30 expressing DLL3 CAR and CCR (2G1.15.1) alone or together with one of various PD1

constructs. NTD: non transduced; dnWT-PD1: dominant negative wild-type PD1.
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[0066] FIGs. 6A-6C. Production of T-cells expressing DLL3 CAR and CCR (2G1.15.1)

alone or together with dominant negative-HA PD1 or one of various HA PD1 chimeric switch

5 sequences in Tables 3 and 4. FIG. 6A. Flow cytometry results showing TALEN mediated

gene knockout efficiency and AAV mediated transduction efficiency on day 14 of production

of cells expressing the indicated polypeptides. More than 75% of T-cells lost TCRa/b

expression and most TCRa/b negative T-cells express DLL3 CAR and CCR. FIG. 6B. A

majority of T-cells lost CD52 expression, and a subset of CD52 negative T-cells express PD1

10 chimeric switch receptor (bottom panel). FIG. 6C. Flow cytometry plots depicting

percentages of T-cells expressing DLL3 CAR and/or chimeric switch receptor on day 14 of

production. FIG. 6D. T-cell expansion during production of T-cells expressing the indicated

polypeptides (and see Tables 3 and 4 for corresponding sequences). HA: high affinity;

15 A. 2015).

SSI, similar to CAR T cells generated by lentivirus transduction. Cytotoxicity of T cells co-

expressing DLL3 CAR and CCR (2G1.15.1) alone or together with one of various PD1

chimeric switch receptors (either with wildtype (WT) PD1 extracellular domain or high

20 affinity (HA) PD1 extracellular domain) against target cells expressing a low or high level of

or CD2short enhanced DLL3 CAR cytotoxic activity.

[0068] FIGs. 8A-8B. FIG. 8A. Data showing serial killing assay of CAR T cells expressing

25 additional PD1 chimeric switch receptors as compared to parental CAR T cells all produced

by site-specific integration. FIG. 8B. Results of a single stimulation long-term killing assay

show enhanced cytotoxicity when co-cultured with NCI-H82-PDL1 cells and concomitant

expansion of CAR-T cells co-expressing different PD1 chimeric switch receptor.

30

chimeric switch receptors produced by site specific integration. When the CAR T cells were
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DMS 273 cells (condition C). The data values are shown in FIG. 10C.

[0071] FIG. 11 presents data showing the expansion of DLL3 CAR T (2G1.15.1) cells co-

levels of DLL3 and CAR T cells expressing a DLL3 CAR without a CCR (2G1) and co-

10

chimeric switch receptors. The CAR T cells were generated by LVV transduction.

[0073] FIGs. 12C-12D show results of long-term killing assay of PDL1-low target cells

(FIG. 12C) or PDL1-high target cells (FIG. 12D) and DLL3 CAR (2G1) T cells, in which

DLL3 CAR T cells were generated by multiplexed SSI co-expressing one of various PD1

15 chimeric switch receptors (iPD-1CD2sh, iPD1-CD28.YMFM) or an inducible chimeric

cytokine receptor (iPD1-15.1, iPD1-15.3). Results of CAR T cells from two different donors

were shown. FIG. 12E show results of the expansion of either total live cells or CAR+ DLL3

cells from two different donors were shown. The PD1 chimeric switch receptors tested in

FIGs. 12A-12E comprise a high affinity (HA) PD1 ECD, and a CD2 transmembrane domain

and a truncated CD2 signaling domain (iPD1-CD2sh), or a CD28 transmembrane domain and

[0074] FIGs. 13A-13B depict results of long-term killing assay at different E:T ratios of an

exemplary CD70 CAR T cells co-expressing a high affinity PD1 chimeric switch receptor

comprising either the wild-type or variant CD28 signaling domain and CD70-high target cells
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(FIG. 13A) or CD70-low target cells (FIG. 13B), expressing either low (top panel) or high

(bottom panel) levels of PDL1.

5 [0075] The present disclosure provides chimeric polypeptides, specifically chimeric switch

receptors, and related polynucleotides, vectors, engineered cells e.g. engineered immune

cells, compositions, methods of making engineered cells e.g. engineered immune cells, and

methods of treating. The disclosure provides numerous advantages including improvements

10 [0076] As detailed herein, in chimeric switch receptors disclosed herein containing an

inhibitory signal to a costimulatory signal can overcome the need for cognate costimulation.

[0078] Chimeric switch receptors can be fused to various intracellular costimulatory

signaling domains, either singly or in tandem. Tandem fusions will enable two or more

20 costimulatory signaling domains to be simultaneously activated upon ligand binding.

domain (e.g. MyD88), an orthogonal transmembrane domain is used to localize MyD88 to

the cell membrane. For example, the PD1 transmembrane domain may be used to minimize

tonic signaling of the chimeric switch receptor.

25 [0080] Individual intracellular costimulatory domains may be optimized to reduce vector

cargo and enhance functional activity by the removal of non-signaling intervening sequences

or negative regulatory sequences (e.g. CD2short).

30

microbiology, cell biology, biochemistry and immunology, which are within the skill of the
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Oligonucleotide Synthesis (M.J. Gait, ed., 1984); Methods in Molecular Biology, Humana

Press; Cell Biology: A Laboratory Notebook (J.E. Cellis, ed., 1998) Academic Press; Animal

5 Cell Culture (R.I. Freshney, ed., 1987); Introduction to Cell and Tissue Culture (J.P. Mather

10 Calos, eds., 1987); Current Protocols in Molecular Biology (F.M. Ausubel et al., eds., 1987);

PCR: The Polymerase Chain Reaction, (Mullis et al., eds., 1994); Current Protocols in

Immunology (J.E. Coligan et al., eds., 1991); Short Protocols in Molecular Biology (Wiley

and Sons, 1999); Immunobiology (C.A. Janeway and P. Travers, 1997); Antibodies (P. Finch,

1997); Antibodies: a practical approach (D. Catty., ed., IRL Press, 1988-1989); Monoclonal

15 antibodies: a practical approach (P. Shepherd and C. Dean, eds., Oxford University Press,

2000); Using antibodies: a laboratory manual (E. Harlow and D. Lane (Cold Spring Harbor

Laboratory Press, 1999); The Antibodies (M. Zanetti and J.D. Capra, eds., Harwood

Academic Publishers, 1995). Gene editing techniques using TALENs, CRISPR/Cas9, and

megaTAL nucleases, for example, are within the skill of the art and explained fully in the

20

[0082] Unless otherwise noted, the terms "a" or "an" are to be construed as meaning "at least

25

for treating subjects that are obtained from said subject.

[0084] As used herein "allogeneic" means that cells or population of cells used for treating

subjects that are not obtained from said subject, but instead from a donor.

[0085] As used herein, the term "endogenous" refers to any material from or produced inside

30 an organism, cell, tissue or system.
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[0086] As used herein, the term "exogenous" refers to any material introduced from or

produced outside an organism, cell, tissue or system.

Regulatory T (Treg) cells, B cells, natural killer (NK) cells, natural killer T (NKT) cells, mast

cells, and myeloid-derived phagocytes.

[0088] As used herein, the term "expression" refers to the transcription and/or translation of

a particular nucleotide sequence driven by a promoter.

10 [0089] As used herein, "expression vector" refers to a vector comprising a recombinant

polynucleotide comprising expression control sequences operatively linked to a nucleotide

sequence to be expressed. Expression vectors include all those known in the art, including

cosmids, plasmids (e.g., naked or contained in liposomes) and viruses (e.g., lentiviruses,

retroviruses, adenoviruses, and adeno-associated viruses) that incorporate the recombinant

15 polynucleotide.

polypeptide e.g. chimeric switch receptor protein from an exogenous nucleic acid encoding

20 the antigen binding protein introduced into the cell by techniques described herein, and/or

they can comprise genomic modifications e.g. mutations at endogenous genes such as e.g.

CD70, CD52, PD1, TIM3, CISH, cbl-b , TIGIT and/or TCRa that decrease or eliminate

functional expression of the gene at the site of the genomic modification, and/or they can

express one or more additional proteins (e.g. a CAR and/or a CCR) from an exogenous

nucleic acid introduced into the cell by techniques described herein. As described herein,

30

produces a properly functioning protein. Thus, if a gene is not transcribed, or expression of

the gene ultimately produces an RNA that is not translated or translation yields only a non-
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functionally expressed. Functional expression can be measured directly (e.g. by assaying for

the gene product itself) or indirectly (e.g. by assaying for the effects of the gene product).

5 [0092] As used herein, "operably linked" refers to the association of nucleic acid sequences

the expression of that coding sequence (i.e., that the coding sequence is under the

transcriptional control of the promoter).

10 [0093] As used herein, "expression control sequence" means a nucleic acid sequence that

directs transcription of a nucleic acid. An expression control sequence can be a promoter,

such as a constitutive or an inducible promoter, or an enhancer. The expression control

sequence is operably linked to the nucleic acid sequence to be transcribed.

15

general, a coding sequence is located 3' to a promoter sequence. It is understood by those

skilled in the art that different promoters can direct the expression of a gene in different tissues

or cell types, or at different stages of development, or in response to different environmental

or physiological conditions.

20

25

accidental, or deliberate mutation. A host cell includes cells transfected in vivo with a

polynucleotide(s) of the instant disclosure.

[0097] The term "extracellular ligand-binding domain" as used herein refers to an oligo- or

polypeptide that is capable of binding a ligand. Preferably, the domain will be capable of

interacting with a cell surface molecule. For example, the extracellular ligand-binding domain
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with a particular disease state. The term "stalk domain" is used herein to refer to any oligo-

or polypeptide that functions to link the transmembrane domain to the extracellular ligand-

5

transduces the effector signal function signal and directs the cell to perform a specialized

function.

10

LIGHT, NKG2C, B7-H3 and a ligand that specifically binds with CD83 and the like.

15 [0100] A "co-stimulatory ligand" refers to a molecule on an antigen presenting cell that

20 stimulatory ligand can include but is not limited to CD7, B7-1 (CD80), B7-2 (CD86), PD-L2,

4-1 BBL, OX40L, inducible costimulatory ligand (ICOS-L), intercellular adhesion molecule

(ICAM, CD30L, CD40, CD70, CD83, HLA-G, MICA, M1 CB, HVEM, lymphotoxin ß

receptor, 3/TR6, ILT3, ILT4, an agonist or antibody that binds Toll ligand receptor and a

ligand that specifically binds with B7-H3. A co-stimulatory ligand also encompasses, inter

25 alia, an antibody that specifically binds with a co-stimulatory molecule present on a T cell,

such as but not limited to, CD27, CD28, 4-1 BB, OX40, CD30, CD40, ICOS, lymphocyte

30

herein, the term encompasses not only intact (or full-length) polyclonal or monoclonal
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antigen recognition site including, for example without limitation, single chain (scFv) and

domain antibodies (including, for example, shark and camelid antibodies), and fusion proteins

5 comprising an antibody. An antibody includes an antibody of any class, such as IgG, IgA, or

IgM (or sub-class thereof), and the antibody need not be of any particular class. Depending

on the antibody amino acid sequence of the constant region of its heavy chains,

immunoglobulins can be assigned to different classes. There are five major classes of

immunoglobulins: IgA, IgD, IgE, IgG, and IgM, and several of these can be further divided

10 into subclasses (isotypes), e.g., lgG1, lgG2, lgG3, lgG4, IgA1 and 1gA2. The heavy-chain

constant regions that correspond to the different classes of immunoglobulins are called alpha,

delta, epsilon, gamma, and mu, respectively. The subunit structures and three- dimensional

configurations of different classes of immunoglobulins are well known.

[0102] The term "antigen-binding fragment" or "antigen binding portion" of an antibody, as

15 used herein, refers to one or more fragments of an intact antibody that retain the ability to

performed by fragments of an intact antibody. Examples of binding fragments encompassed

within the term "antigen binding fragment" of an antibody include Fab; Fab'; F(ab')2; an Fd

fragment consisting of the VH and CH1 domains; an Fv fragment consisting of the VL and

20 VH domains of a single arm of an antibody; a single domain antibody (dAb) fragment (see,

target is a term well understood in the art, and methods to determine such specific binding are

25 also well known in the art. A molecule is said to exhibit "specific binding" if it reacts or

associates more frequently, more rapidly, with greater duration and/or with greater affinity

with a particular cell or substance than it does with alternative cells or substances. An

antibody "specifically binds" to a target if it binds with greater affinity, avidity, more readily,

and/or with greater duration than it binds to other substances. It is also understood that by

30 reading this definition, for example, an antibody (or moiety or epitope) that specifically binds

to a first target may or may not specifically bind to a second target. As such, "specific binding"

does not necessarily require (although it can include) exclusive binding.

30
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[0104] A "variable region" of an antibody refers to the variable region of the antibody light

chain or the variable region of the antibody heavy chain, either alone or in combination. As

5

10

15

both Kabat and Chothia, AbM, contact, and/or conformational definitions or any method of

20

structures originally described by Chothia and others. See, e.g., Chothia et al., Nature

342:877-883, 1989. Other approaches to CDR identification include the "AbM definition,"

which is a compromise between Kabat and Chothia and is derived using Oxford Molecular's

AbM antibody modeling software (now Accelrys®), or the "contact definition" of CDRs

25 based on observed antigen contacts, set forth in MacCallum et al., J. Mol. Biol., 262:732-

745, 1996. In another approach, referred to herein as the "conformational definition" of

CDRs, the positions of the CDRs can be identified as the residues that make enthalpic

contributions to antigen binding. See, e.g., Makabe et al., Journal of Biological Chemistry,

283:1 156-1 166, 2008. Still other CDR boundary definitions may not strictly follow one of

30 the above approaches, but will nonetheless overlap with at least a portion of the Kabat CDRs,

although they can be shortened or lengthened in light of prediction or experimental findings

that particular residues or groups of residues or even entire CDRs do not significantly impact

antigen binding. As used herein, a CDR can refer to CDRs defined by any approach known
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than one CDR, the CDRs can be defined in accordance with any of Kabat, Chothia, extended,

AbM, contact, AHo and/or conformational definitions.

[0106] Antibodies of the instant disclosure can be produced using techniques well known in

the art, e.g., recombinant technologies, phage display technologies, synthetic technologies or

combinations of such technologies or other technologies readily known in the art (see, for

example, Jayasena, S.D., Clin. Chem., 45: 1628-50, 1999 and Fellouse, F.A., et al, J. Mol.

Biol., 373(4) :924-40, 2007).

10 [0107] As known in the art, "polynucleotide," or "nucleic acid," as used interchangeably

herein, refer to chains of nucleotides of any length, and include DNA and RNA. The

nucleotides can be deoxyribonucleotides, ribonucleotides, modified nucleotides or bases,

and/or their analogs, or any substrate that can be incorporated into a chain by DNA or RNA

polymerase. A polynucleotide can comprise modified nucleotides, such as methylated

nucleotides and their analogs. If present, modification to the nucleotide structure can be

by non-nucleotide components. A polynucleotide can be further modified after

polymerization, such as by conjugation with a labeling component. Other types of

modifications include, for example, "caps", substitution of one or more of the naturally

occurring nucleotides with an analog, internucleotide modifications such as, for example,
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also contain analogous forms of ribose or deoxyribose sugars that are generally known in the

art, including, for example, 2'-O-methyl-, 2'-O-allyl, 2'-fluoro- or 2'- azido-ribose, carbocyclic

5 nucleoside analogs such as methyl riboside. One or more phosphodiester linkages can be

replaced by alternative linking groups. These alternative linking groups include, but are not

limited to, embodiments wherein phosphate is replaced by P(O)S("thioate"), P(S)S

("dithioate"), (O)NR2 ("amidate"), P(O)R, P(O)OR', CO or CH2 ("formacetal"), in which

each R or R' is independently H or substituted or unsubstituted alkyl (1 -20 C) optionally

10 containing an ether (-0-) linkage, aryl, alkenyl, cycloalkyl, cycloalkenyl or araldyl. Not all

[0108] As used herein, "transfection" refers to the uptake of exogenous or heterologous RNA

or DNA by a cell. A cell has been "transfected" by exogenous or heterologous RNA or DNA

15 when such RNA or DNA has been introduced inside the cell. A cell has been "transformed"

by exogenous or heterologous RNA or DNA when the transfected RNA or DNA effects a

phenotypic change. The transforming RNA or DNA can be integrated (covalently linked) into

chromosomal DNA making up the genome of the cell.

20

containing the transformed nucleic acid fragments are referred to as "transgenic" or

"recombinant" or "transformed" organisms.

[0110] As used herein, "substantially pure" refers to material which is at least 50% pure (i.e.,

free from contaminants), more preferably, at least 90% pure, more preferably, at least 95%

25 pure, yet more preferably, at least 98% pure, and most preferably, at least 99% pure. The term

"compete", as used herein with regard to an antibody, means that a first antibody, or an

antigen binding fragment (or portion) thereof, binds to an epitope in a manner sufficiently

similar to the binding of a second antibody, or an antigen binding portion thereof, such that

the result of binding of the first antibody with its cognate epitope is detectably decreased in

30 the presence of the second antibody compared to the binding of the first antibody in the

absence of the second antibody. The alternative, where the binding of the second antibody to

its epitope is also detectably decreased in the presence of the first antibody, can, but need not
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epitope. However, where each antibody detectably inhibits the binding of the other antibody

with its cognate epitope or ligand, whether to the same, greater, or lesser extent, the antibodies

5

10

methods disclosed herein.

[0111] As used herein, "treatment" is an approach for obtaining a beneficial or desired

15

(e.g., cancer), delaying the progression of a disease (e.g., cancer), curing a disease (e.g.,

20 cancer), and/or prolong survival of subjects having a disease (e.g., cancer).

reduction in duration of a symptom. As used herein, an "effective dosage" or "effective

amount" of drug, compound, or pharmaceutical composition is an amount sufficient to effect

25 any one or more beneficial or desired results. For prophylactic use, beneficial or desired

results include eliminating or reducing the risk, lessening the severity, or delaying the outset

of the disease, including biochemical, histological and/or behavioral symptoms of the disease,

its complications and intermediate pathological phenotypes presenting during development

of the disease. For therapeutic use, beneficial or desired results include clinical results such

30 as reducing incidence or amelioration of one or more symptoms of various diseases or

conditions (such as for example cancer), decreasing the dose of other medications required to

treat the disease, enhancing the effect of another medication, and/or delaying the progression

of the disease. An effective dosage can be administered in one or more administrations. For
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purposes of the instant disclosure, an effective dosage of drug, compound, or pharmaceutical

composition is an amount sufficient to accomplish prophylactic or therapeutic treatment

5 with another drug, compound, or pharmaceutical composition. Thus, an "effective dosage"

can be considered in the context of administering one or more therapeutic agents, and a single

agent can be considered to be given in an effective amount if, in conjunction with one or more

other agents, a desirable result can be or is achieved.

[0113] As used herein, a "subject" is any mammal, e.g a human, or a monkey. Mammals

include, but are not limited to, farm animals, sport animals, pets, primates, horses, dogs, cats,

[0114] As used herein, "vector" means a construct, which is capable of delivering, and,

preferably, expressing, one or more gene(s) or sequence(s) of interest in a host cell. Examples

of vectors include, but are not limited to, viral vectors, naked DNA or RNA expression

vectors, plasmid, cosmid or phage vectors, DNA or RNA expression vectors associated with

cationic condensing agents, DNA or RNA expression vectors encapsulated in liposomes, and

certain eukaryotic cells, such as producer cells.

[0115] As used herein, "pharmaceutically acceptable carrier" or "pharmaceutically

acceptable excipient" includes any material which, when combined with an active ingredient,

allows the ingredient to retain biological activity and is non-reactive with the subject's

immune system. Examples include, but are not limited to, any of the standard pharmaceutical

complexes that were not encountered during thymic development. Alloreactivity manifests

itself clinically as host-versus-graft rejection and graft-versus-host disease.
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parameter per se. For example, description referring to "about X" includes description of "X."

Numeric ranges are inclusive of the numbers defining the range.

[0119] Where aspects or embodiments of the instant disclosure are described in terms of a

10

possible subgroups of the main group, and also the main group absent one or more of the

group members. The instant disclosure also envisages the explicit exclusion of one or more

15

20

materials similar or equivalent to those described herein can also be used in the practice or

testing of the instant disclosure. The materials, methods, and examples are illustrative only

25 and not intended to be limiting.

[0122] An "antigen binding protein" comprises one or more antigen binding domains. An

"antigen binding domain" as used herein means any polypeptide that binds a specified target

antigen. In some embodiments, the antigen binding domain binds to an antigen on a tumor

cell. In some embodiments, the antigen binding domain binds to an antigen on a cell involved

30 in a hyperproliferative disease or to a viral or bacterial antigen.
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[0123] Antigen binding domains include, but are not limited to, antibody binding regions that

are immunologically functional fragments. The term "immunologically functional fragment"

5 that lacks at least some of the amino acids present in a full-length chain, but which is still

capable of specifically binding to a target antigen. Such fragments are biologically active in

that they bind to the target antigen and can compete with other antigen binding domains,

including intact antibodies, for binding to a given epitope.

[0124] Immunologically functional immunoglobulin fragments include, but are not limited

10 to, scFv fragments, Fab fragments (Fab', F(ab')2, and the like), one or more complementarity

determining regions ("CDRs"), a diabody (heavy chain variable domain on the same

polypeptide as a light chain variable domain, connected via a short peptide linker that is too

short to permit pairing between the two domains on the same chain), domain antibodies,

bivalent antigen binding domains (comprises two antigen binding sites), multispecific antigen

15 binding domains, and single-chain antibodies. These fragments can be derived from any

mammalian source, including but not limited to human, mouse, rat, camelid or rabbit. As

will be appreciated by one of skill in the art, an antigen binding domain can include non-

protein components.

[0125] The variable regions typically exhibit the same general structure of relatively

20 conserved framework regions (FR) joined by the 3 hypervariable regions (CDRs). The CDRs

from the two chains of each pair typically are aligned by the framework regions, which can

enable binding to a specific epitope. From N-terminal to C-terminal, both light and heavy

chain variable regions typically comprise the domains FR1, CDR1, FR2, CDR2, FR3, CDR3

25

30

antibodies.
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embodiments, the antigen binding domain is a single chain variable fragment (scFv),

comprising light chain CDRs: CDR1, CDR2 and CDR3, and heavy chain CDRs: CDR1,

5

10

20

comprises a co-stimulatory domain and an ITAM-containing domain. In some embodiments,

the intracellular domain of a recombinant antigen receptor comprises an intracellular protein

or a functional variant thereof (e.g., truncation(s), insertion(s), deletion(s) or substitution(s)).

[0131] The term "extracellular ligand-binding domain" or "extracellular antigen-binding

domain" as used herein refers to a polypeptide that is capable of binding a ligand or an antigen

or capable of interacting with a cell surface molecule, such as a ligand or a surface antigen.

For example, the extracellular ligand-binding or antigen-binding domain can be chosen to

recognize a ligand that acts as a cell surface marker on target cells associated with a particular
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domain comprises an antibody, or an antigen binding fragment or an antigen binding portion

of an antibody. In some embodiments, the antigen binding domain comprises an Fv or scFv,

5 binding domain comprises a partner of a binding pair, such as a ligand that binds to a surface

receptor, or an ectodomain of a surface receptor that binds to a ligand.

[0132] The term "stalk domain" or "hinge domain" are used interchangeably herein to refer

to any polypeptide that functions to link the transmembrane domain to the extracellular

ligand-binding domain. In particular, stalk domains are often used to provide more flexibility

10 and accessibility for the extracellular ligand-binding domain.

[0133] The term "intracellular signaling domain" refers to the portion of a protein which

transduces the effector signal function signal and directs the cell to perform a specialized

function.

Vectors

15 [0134] Expression vectors and methods for the administration of polynucleotide

compositions are known in the art and further described herein.

[0135] In another aspect, the instant disclosure provides a method of making any of the

polynucleotides described herein.

[0136] Polynucleotides complementary to any such sequences are also encompassed by the

20 instant disclosure. Polynucleotides can be single-stranded (coding or antisense) or double-

stranded, and can be DNA (genomic, cDNA or synthetic) or RNA molecules. RNA molecules

include HnRNA molecules, which contain introns and correspond to a DNA molecule in a

one-to-one manner, and mRNA molecules, which do not contain introns. Additional coding

25 disclosure, and a polynucleotide can, but need not, be linked to other molecules and/or support

materials.

encodes an antibody or a portion thereof) or can comprise a variant of such a sequence.

Polynucleotide variants contain one or more substitutions, additions, deletions and/or

30

relative to a native immunoreactive molecule. The effect on the immunoreactivity of the
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preferably, at least about 90% identity, and most preferably, at least about 95% identity to a

polynucleotide sequence that encodes a native antibody or a portion thereof. Two

5

correspondence as described below. Comparisons between two sequences are typically

performed by comparing the sequences over a comparison window to identify and compare

local regions of sequence similarity. A "comparison window" as used herein, refers to a

10 segment of at least about 20 contiguous positions, usually 30 to about 75, or 40 to about 50,

in which a sequence can be compared to a reference sequence of the same number of

[0138] Optimal alignment of sequences for comparison can be conducted using the Megalign

program in the Lasergene suite of bioinformatics software (DNASTAR, Inc., Madison, W1),

15

20 Methods in Enzymology vol. 183, Academic Press, Inc., San Diego, CA; Higgins, D.G. and

Sharp, P.M., 1989, CABIOS 5:151 -153; Myers, E.W. and Muller W., 1988, CABIOS 4:1 1

-17; Robinson, E.D., 1971, Comb. Theor. 11 :105; Santou, N., Nes, M., 1987, Mol. Biol.

Evol. 4:406-425; Sneath, P.H.A. and Sokal, R.R., 1973, Numerical Taxonomy the Principles

and Practice of Numerical Taxonomy, Freeman Press, San Francisco, CA; Wilbur, W.J. and

25 Lipman, D.J., 1983, Proc. Natl. Acad. Sci. USA 80:726-730.

positions, wherein the portion of the polynucleotide or polypeptide sequence in the

comparison window can comprise additions or deletions (i.e., gaps) of 20 percent or less,

30 usually 5 to 15 percent, or 10 to 12 percent, as compared to the reference sequences (which

does not comprise additions or deletions) for optimal alignment of the two sequences. The

percentage is calculated by determining the number of positions at which the identical nucleic

acid bases or amino acid residue occurs in both sequences to yield the number of matched
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positions, dividing the number of matched positions by the total number of positions in the

reference sequence (i.e. the window size) and multiplying the results by 100 to yield the

compared to a reference polynucleotide or reference polypeptide, respectively. Variants can

result from one or more insertions, one or more deletions, and/or one or more substitutions.

Table A: Amino Acid Substitutions

Original Residue

amino acid) Conservative Substitutions Exemplary Substitutions

Ala (A) Val Val; Leu; Ile

Arg (R) Lys Lys; Gln; Asn

Asn (N) Gln Gln; His; Asp, Lys; Arg

Asp (D) Glu Glu; Asn

Cys (C) Ser Ser; Ala

Leu; Val; Met; Ala; Phe;

Norleucine; Ile; Val; Met;

Ala; Phe

Lys (K) Arg Arg; Gln; Asn

Met (M) Leu Leu; Phe; Ile

Pro (P) Ala Ala

Ser (S) Thr Thr

Thr (T) Ser Ser

Trp (W) Tyr Tyr; Phe

Tyr (Y) Phe Trp; Phe; Thr; Ser
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(naturally occurring

Ile; Leu; Met; Phe; Ala;
Val (V) Leu

Norleucine

moderately stringent conditions to a naturally occurring DNA sequence encoding a native

5 antibody (or a complementary sequence).

[0142] Suitable "moderately stringent conditions" include prewashing in a solution of 5 X

SSC, 0.5% SDS, 1.0 mM EDTA (pH 8.0); hybridizing at 50°C-65°C, 5 X SSC, overnight;

followed by washing twice at 65°C for 20 minutes with each of 2X, 0.5X and 0.2X SSC

containing 0.1% SDS.

10

15

mM sodium phosphate (pH 6.8), 0.1 % sodium pyrophosphate, 5 x Denhardt's solution,

sonicated salmon sperm DNA (50 µg/m\), 0.1% SDS, and 10% dextran sulfate at 42°C, with

washes at 42°C in 0.2 X SSC (sodium chloride/sodium citrate) and 50% formamide at 55°C,

20

skilled artisan will recognize how to adjust the temperature, ionic strength, etc. as necessary

to accommodate factors such as probe length and the like.

degeneracy of the genetic code, there are many nucleotide sequences that encode a

25
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one or more mutations, such as deletions, additions and/or substitutions of nucleotides. The

database sequence comparison).

5 [0145] The polynucleotides of the instant disclosure can be obtained using chemical

synthesis, recombinant methods, or PCR. Methods of chemical polynucleotide synthesis are

well known in the art and need not be described in detail herein. One of skill in the art can

use the sequences provided herein and a commercial DNA synthesizer to produce a desired

DNA sequence.

10 [0146] For preparing polynucleotides using recombinant methods, a polynucleotide

comprising a desired sequence can be inserted into a suitable vector, and the vector in turn

can be introduced into a suitable host cell for replication and amplification, as further

described herein. Polynucleotides can be inserted into host cells by any means known in the

art. Cells are transformed by introducing an exogenous polynucleotide by direct uptake,

15 endocytosis, transfection, F-mating or electroporation. Once introduced, the exogenous

polynucleotide can be maintained within the cell as a non-integrated vector (such as a

plasmid) or integrated into the host cell genome. The polynucleotide so amplified can be

isolated from the host cell by methods well known within the art. See, e.g., Sambrook et al.,

1989.

20 [0147] Alternatively, PCR allows reproduction of DNA sequences. PCR technology is well

known in the art and is described in, e.g., US Patent Nos. 4,683,195, 4,800,159, 4,754,065

and 4,683,202, as well as PCR: The Polymerase Chain Reaction, Mullis et al. eds.,

Birkauswer Press, Boston, 1994.

25

RNA can then be isolated using methods well known to those of skill in the art, as set forth

in Sambrook et al., 1989, supra, for example.

[0149] Suitable cloning vectors can be constructed according to standard techniques, or can

be selected from a large number of cloning vectors available in the art. While the cloning

30 vector selected can vary according to the host cell intended to be used, useful cloning vectors

will generally have the ability to self-replicate, can possess a single target for a particular

restriction endonuclease, and/or can carry genes for a marker that can be used in selecting
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pUC18, pUC19, Bluescript (e.g., pBS SK+) and its derivatives, mp18, mp19, pBR322,

pMB9, ColE1 pCR1 RP4, phage DNAs, and shuttle vectors such as pSA3 and pAT28.

5 BioRad, Strategene, and Invitrogen.

10 including adenoviruses, adeno-associated viruses, retroviruses, cosmids, and expression

vector(s) disclosed in PCT Publication No. WO 87/04462. Vector components can generally

include, but are not limited to, one or more of the following: a signal sequence; an origin of

replication; one or more marker genes; suitable transcriptional controlling elements (such as

promoters, enhancers and terminator). For expression (i.e., translation), one or more

15 translational controlling elements are also usually required, such as ribosome binding sites,

translation initiation sites, and stop codons.

20 substances; microprojectile bombardment; lipofection; and infection (e.g., where the vector

is an infectious agent such as vaccinia virus). The choice of introducing vectors or

polynucleotides will often depend on features of the host cell.

antigen receptor, or chimeric cytokine receptor, can exist in an expression cassette or

25 expression vector (e.g., a plasmid for introduction into a bacterial host cell, or a viral vector

such as a baculovirus vector for transfection of an insect host cell, or a plasmid or viral vector

such as a lentivirus for transfection of a mammalian host cell). In some embodiments, a

polynucleotide or vector can include a nucleic acid sequence encoding ribosomal skip

30
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Wills et al. 2007; Doronina, Wu et al. 2008). By "codon" is meant three nucleotides on an

reading frame within an imRNA when the polypeptides are separated by a 2A oligopeptide

5

in the art and are known to be used by several vectors for the expression of several proteins

encoded by a single messenger RNA. In some embodiments, a 2A coding nucleotide sequence

is positioned between a nucleic acid sequence encoding a CAR as disclosed herein, e.g. a

DLL3 CAR, and a CCR as disclosed herein, e.g. either an inducible CCR or a constitutive

10 CCR; in some embodiments, the polynucleotide encoding the CAR and CCR is incorporated

into the TRAC locus of an immune cell in the preparation of an engineered immune cell as

disclosed herein. In some embodiments, the nucleic acid sequence encoding the CCR is 5' to

the nucleic acid sequence encoding the CAR. In some embodiments, the nucleic acid

sequence encoding the CAR is 5' to the nucleic acid sequence encoding the CCR.

15

peptide, prepro-sequence or pre-sequence) is provided in a polynucleotide sequence or vector

sequence. The secretory signal sequence is operably linked to the transmembrane nucleic acid

sequence, i.e., the two sequences are joined in the correct reading frame and positioned to

20 direct the newly synthesized polypeptide into the secretory pathway of the host cell. Secretory

signal sequences are commonly positioned 5' to the nucleic acid sequence encoding the

polypeptide of interest, although certain secretory signal sequences can be positioned

elsewhere in the nucleic acid sequence of interest (see, e.g., Welch et al., U.S. Patent No.

5,037,743; Holland et al., U.S. Patent No. 5,143,830). Those skilled in the art will recognize

25

30 codons that are generally frequent in highly expressed genes of such species, such codons

encoding the same amino acids as the codons that are being exchanged.

[0154] Methods of preparing immune cells for use in immunotherapy are provided herein. In

some embodiments, the methods comprise introducing a chimeric switch receptor as
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chimeric switch receptor, and expanding the cells. In some embodiments, the instant

disclosure relates to a method of engineering an immune cell comprising: providing an

5 some embodiments, the method comprises: transfecting the cell with at least one

electroporation. In some embodiments, CytoPulse technology can be used to transiently

permeabilize living cells for delivery of material into the cells. Parameters can be modified

[0157] Also provided herein are methods of transfecting an immune cell e.g. a T cell. In

such as introducing any of RNA, DNA or protein into a cell by means of electroporation. See,

e.g., Luft and Ketteler, J. Biomolec Screening 20(8): 932 (2015) (DOI:

cell with RNA and applying to the T cell an agile pulse sequence consisting of: (a) an

electrical pulse with a voltage range from about 2250 to 3000 V per centimeter; (b) a pulse

width of 0.1 ms; (c) a pulse interval of about 0.2 to 10 ms between the electrical pulses of

step (a) and (b); (d) an electrical pulse with a voltage range from about 2250 to 3000 V per

centimeter with a pulse width of about 100 ms and a pulse interval of about 100 ms between

the electrical pulse of step (b) and the first electrical pulse of step (c); and (e) four electrical

pulses with a voltage of about 325 V with a pulse width of about 0.2 ms and a pulse interval

30
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2400, 2450, 2500, 2550, 2400, 2450, 2500, 2600, 2700, 2800, 2900 or 3000V per centimeter;

voltage range from about 2250 to 3000 V per centimeter, e.g. of 2250, 2300, 2350, 2400,

5

a pulse width of 100 ms and a pulse interval of 100 ms between the electrical pulse of step

(b) and the first electrical pulse of step (c); and (e) 4 electrical pulses with a voltage of about

325 V with a pulse width of about 0.2 ms and a pulse interval of about 2 ms between each of

4 electrical pulses. Any values included in the value range described above are disclosed in

10 the present application. Electroporation medium can be any suitable medium known in the

art. In some embodiments, the electroporation medium has conductivity in a range spanning

about 0.01 to about 1.0 milliSiemens.

[0158] In some embodiments, the method can further comprise a step of genetically

modifying a cell by inactivating at least one gene expressing, for example without limitation,

15 a component of the TCR, a target for an immunosuppressive agent, an HLA gene, and/or an

immune checkpoint protein such as, for example, PDCD1 or CTLA-4. By inactivating a gene

it is intended that the gene of interest is not expressed in a functional protein form. In some

embodiments, the gene to be inactivated is selected from the group consisting of, for example

20 CTLA-4. In some embodiments the method comprises inactivating one or more genes by

example, a transcription activator-like effector nuclease (TALE-nuclease) or CRISPR-based

25 [0159] In another aspect, a step of genetically modifying cells can comprise: modifying

immune cells (e.g. T-cells) by inactivating at least one gene expressing a target for an

immunosuppressive agent, and; expanding the cells, optionally in the presence of the

immunosuppressive agent. An immunosuppressive agent is an agent that suppresses immune

function by one of several mechanisms of action. An immunosuppressive agent can diminish

30 the extent and/or voracity of an immune response. Non-limiting examples of

immunosuppressive agents include calcineurin inhibitors, targets of rapamycin, interleukin-2

-chain blockers, inhibitors of inosine monophosphate dehydrogenase, inhibitors of

dihydrofolic acid reductase, corticosteroids, and immunosuppressive antimetabolites. Some
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activation of T cells or by inhibiting the activation of helper cells. The methods according to

the instant disclosure allow conferring immunosuppressive resistance to e.g. T cells for

5 non-limiting examples, targets for an immunosuppressive agent can be a receptor for an

15 such as CAR-T cells.

Alternatively, a polypeptide can be produced outside of cells, and then introduced into cells.

embodiments, stable transformation methods can be used to integrate the polynucleotide

construct into the genome of the cell. In other embodiments, transient transformation methods

construct not integrated into the genome of the cell. In other embodiments, virus-mediated

30 vectors.

48

20
26

20
18

94
   

   
12

 M
ar

 2
02

6

1
2
 
M
a
r
 
2
0
2
6

2
0
2
6
2
0
1
8
9
4

3
0
 
v
e
c
t
o
r
s
.

4
8



and other polypeptides of interest such as a CAR and a CCR. The engineered immune cell

constant region of TCRa, TRAC). In some embodiments, the introduction into the cell of a

5

CAR and/or CCR also functions to disrupt the expression of any one or more of CD70, CD52,

PD1, TIM3, CISH, cbl-b, TIGIT and TCRa. In some embodiments, the polynucleotide or

vector encoding the chimeric polypeptide e.g. chimeric switch receptor, CAR and/or CCR is

introduced into the genome of the engineered immune cell by site-specific integration (SSI)

10 at one or more specific genetic loci. In some embodiments, the one or more genetic loci can

be one or more or, for example without limitation, CD70, CD52, PD1, TIM3, CISH, cbl-b,

TIGIT and TCRa (such as TRAC). In certain embodiments, the polynucleotide or vector

encoding the chimeric polypeptide, e.g., the chimeric switch receptor is introduced into the

CD52 locus. In certain embodiments, the polynucleotide or vector encoding the chimeric

15 switch receptor is introduced into any one of the PD1, TIM3, CISH, cbl-b, or TIGIT locus.

In certain embodiments, the polynucleotide encoding the CAR and/or CCR is introduced into

the TRAC locus. In certain embodiments, the polynucleotide encoding the CAR and/or CCR

is introduced into the CD52 locus.

[0163] In some embodiments of an engineered immune cell e.g. T cell provided herein, a

20 CAR that the cell expresses can comprise an extracellular ligand-binding domain (e.g., a

single chain variable fragment (scFv)), a transmembrane domain, and an intracellular

signaling domain. In some embodiments, the extracellular ligand-binding domain,

transmembrane domain, and intracellular signaling domain are in one polypeptide, i.e., in a

single chain. Multichain CARs and polypeptides are also provided herein. In some

25 embodiments, the multichain CARs comprise: a first polypeptide comprising a

transmembrane domain and at least one extracellular ligand- binding domain, and a second

polypeptide comprising a transmembrane domain and at least one intracellular signaling

domain, wherein the polypeptides assemble together to form a multichain CAR.

[0164] The extracellular ligand-binding domain of a CAR specifically binds to a target of

30

including, for example, without limitation, BCMA, EGFRvIII, Flt-3, WT-1, CD20, CD23,

CD30, CD38, CD70, CD33, CD133, WT1, TSPAN10, MHC-PRAME, Liv1, ADAM10,

CHRNA2, LeY, NKG2D, CS1, CD44v6, ROR1, CD19, Claudin-18.2 (Claudin-18A2, or
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Muc17, Muc3, Muc3, Muc16, FAP alpha (Fibroblast Activation Protein alpha), Ly6G6D

(Lymphocyte antigen 6 complex locus protein G6d, c6orf23, G6D, MEGT1, NG25), RNF43

5 human form of any of the listed exemplary targets.

20

30 function of a T cell can be a cytolytic activity or helper activity including the secretion of
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[0167] In some embodiments, an intracellular signaling domain for use in a CAR can be the

engagement, as well as any derivative or variant of these sequences and any synthetic

5

two distinct classes of cytoplasmic signaling sequences: those that initiate antigen-dependent

primary activation, and those that act in an antigen-independent manner to provide a

secondary or co-stimulatory signal. Primary cytoplasmic signaling sequences can comprise

signaling motifs which are known as immunoreceptor tyrosine-based activation motifs or

10 ITAMs. ITAMs are well defined signaling motifs found in the intracytoplasmic tail of a

variety of receptors that serve as binding sites for syk/zap70 class tyrosine kinases. Examples

of ITAM used in the instant disclosure can include as non-limiting examples those derived

from TCR, FcR, FcRß, FcR, CD3, CD3, CD3, CD5, CD22, CD79a, CD79b and

CD66d. In some embodiments, the intracellular signaling domain of the CAR comprises a

15 CD3 signaling domain. In some embodiments the intracellular signaling domain of the CAR

of the instant disclosure comprises or further comprises a domain of a co-stimulatory

molecule.

[0168] In some embodiments, the intracellular signaling domain of a CAR of the instant

disclosure comprises a part of a co-stimulatory molecule selected from the group consisting

20 of fragment of 4-1BB (GenBank: AAA53133) and CD28 (NP_006130 and isoforms thereof).

[0169] CARs are expressed on the surface membrane of the cell. Thus, the CAR can comprise

a transmembrane domain. Suitable transmembrane domains for a CAR disclosed herein have

the ability to (a) be expressed at the surface of a cell, for example an immune cell such as, for

example without limitation, lymphocyte cells (e.g. T cells) or Natural killer (NK) cells, and

25 (b) interact with the ligand-binding domain and intracellular signaling domain for directing a

cellular response of an immune cell against a predefined target cell. The transmembrane

domain can be derived either from a natural or from a synthetic source. The transmembrane

domain can be derived from any membrane-bound or transmembrane protein. As non-

limiting examples, the transmembrane polypeptide can be a domain of the T cell receptor

30

p75 (ß chain or  chain), subunit chain of Fc receptors, in particular Fcy receptor III or CD

proteins. Alternatively, the transmembrane domain can be synthetic and can comprise

predominantly hydrophobic residues such as leucine and valine. In some embodiments said
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transmembrane domain can further comprise a stalk domain between the extracellular ligand-

binding domain and said transmembrane domain. A stalk domain can comprise up to 300

5 region can be derived from all or part of naturally occurring molecules, such as from all or

10

15

20

introduced into cells. Methods for introducing a polynucleotide construct into cells are known

in the art. In some embodiments, stable transformation methods can be used to integrate the

polynucleotide construct into the genome of the cell. In other embodiments, transient

transformation methods can be used to transiently express the polynucleotide construct, and

25 the polynucleotide construct not integrated into the genome of the cell. In other embodiments,

virus-mediated methods can be used. The polynucleotides can be introduced into a cell by

any suitable means such as for example, recombinant viral vectors (e.g. retroviruses (e.g.

lentiviruses), adenoviruses), liposomes, and the like. Transient transformation methods

include, for example without limitation, microinjection, electroporation or particle

30 bombardment. Polynucleotides can be included in vectors, such as for example plasmid

vectors or viral vectors.
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heterologous DNAs can be used for the purpose of expressing the chimeric switch receptor,

and/or TCRa. In some embodiments, the immune cell is a T cell. In some embodiments, an

5

can be adult stem cells, non-human embryonic stem cells, more particularly non-human stem

cells, cord blood stem cells, progenitor cells, bone marrow stem cells, induced pluripotent

stem cells, totipotent stem cells or hematopoietic stem cells. Representative human cells are

CD34+ cells. The isolated cell can also be a dendritic cell, killer dendritic cell, a mast cell, a

10 NK- cell, a B-cell or a T cell selected from the group consisting of inflammatory T-

lymphocytes, cytotoxic T-lymphocytes, regulatory T-lymphocytes or helper T-lymphocytes.

In some embodiments, the cell can be derived from the group consisting of CD4+ T-

lymphocytes and CD8+ T-lymphocytes. In some embodiments, the immune cells e.g. T cells

such as isolated T cells are further modified e.g. genetically engineered by methods described

15 herein (e.g. known gene editing techniques that employ, for example, TALENs,

CRISPR/Cas9, or megaTAL nucleases to partially or wholly delete or disrupt one or more

gene loci as desired) so that they express a reduced level of e.g. one or more of CD70, CD52,

PD1, TIM3, CISH, cbl-b, TIGIT and TCRa relative to comparable cells not engineered to

express a reduced or altered level of the corresponding protein.

20 [0172] Amino acid sequences of components of a chimeric switch receptor as disclosed

NO: name
1

CD8 signal MALPVTALLLPLALLLHAARP

BR2 signal MGRGLLRGLWPLHIVLWTRIAS
sequence

3 W515K) PSLPDLHRVLGQYLRDTAALSPPKATVSDTCEEVEPSLLEILPKSSERTPLE

IL2Rb-YY DEGVAGAPTGSSPOPLQPLSGEDDAYCTFPSRDDLLLFSPSGQGEFRALNAR

dnWT PD1 PGWFLDSPDRPWNPPTESPALLVVTEGDNATFTCSESNTSESFVLNWYRMS

5
AISLAPKAQIKESLRAELRVTERRAEVPTAHPSPSPRPAGQFQTLVVGVVGG

LLGSLVLLVWVLAVICSRAARGTIGARRTGQ
dnHACiPD1 PGWFLDSPDRPWNPPTFSPALLVVTEGDNATFTCSFSNTSESFHVIWHRESF

6
SG
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Module

NO: name
QTDTLAAFPEDRSQPGQDCRFRVTQLPNGRDFHMSVVRARRNDSGTYVCGVI
SLAPKIQIKESLRAELRVTERRAEVPTAHPSPSPRPAGQFQTLVVGVVGGLL

GSLVLLVWVLAVICSRAARGTIGARRTGQ
TIPPHVQKSVNNDMIVTDNNGAVKFPQLCKFCDVRFSTCDNQKSCMSNCSIT

7
KKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDLLLVIFQVTGISLLPPLGV
AISVIIIFYCYRVNRQQKLSS

8 BR2(DNR) HDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEE

WT PD1 ECD PGWFLDSPDRPWNPPTFSPALLVVTEGDNATFTCSFSNTSESFVLNWYRMS

9
AISLAPKAQIKESLRAELRVTERRAEVPTAHPSPSPRPAGQFOTLV

HA PD1 ECD PGWFLDSPDRPWNPPTFSPALLVVTEGDNATFTCSFSNTSESFHVIWHRESP

10

peptide

SICEKPQEVCVAVWRKNDENTTLETVCHDPKLPYHDFILEDAASPKCIMKEK

CHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEE

PD1 TM VGVVGGLLGSLVLLVWVLAVICSRAARGTIGARRTGQ

MyD88 MAAGGPGAGSAAPVSSTSSLPLAALNMRVRRRLSLFLNVRTOVAADWTALAE
EMDFEYLEIRQLETQADPTGRLLDAWQGRPGASVGRLLDLLTKLGRDDVLLE

MPERFDAFICYCPSDI

CD28 ECD CPSPLFPGPSKP
16 (truncated)

CD28 TM FWVLVVVGGVLACYSLLVTVAFIIFWV
17

19

CD28.AYAA RSKRSRLLHSDYMNMTPRRPGPTRKHYQAYAAPRDFAAYRS

20

CD2 ECD VEPVSCPEKGLD

21

CD2 TM IYLIIGICGGGSLLMVFVALLVFYIT

22
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SEQ ID Module Amino acid sequence

NO: name
KRKKQRSRRNDEELETRAHRVATEERGRKPHOIPASTPQNPATSQHPPPPPG

intracellular

23 (full);

CD2 KRKKQTPQNPATSQHPPPPPGHRSQAPSHRPPPPGHRVQHQPQKRPPAPSGT

24
intracellular

(short)

25

D57N
DAP10 LCARPRRSPAQEDGKVYINMPGRG

27

ICOS TM FWLPIGCAAFVVVCILGCILI

ICOS CWLTKKKYSSSVHDPNGEYMFMRAVNTAKKSRLTDVTL
29

intracellular

30 ALVVIPIIFGILFAILLVLVFI

CD40
31

intracellular ESRISVQERQ

OX40 TM VAAILGLGLVLGLLGPLAILL32

OX40
33

intracellular

FGAPALLGLALVLALVLVGLV34

BAFFR SWRRRORRLRGASSAEAPDGDKDAPEPLDKVIILSPGISDATAPAWPPPGET
35

intracellular PGTTPPGHSVPVPATELGSTELVTTKTAGPEQQ

36

159 GS linker GGGGSGGGGSGGGGSGGGGS

168

169 SH3 domain PXXXP

170 SH3 domain PPPP

171 SH3 domain PPPPP

SH3 domain PPAP

173 SH3 domain

SH3 domain PLPRP

175

176
GYF binding

PPPPGHR
domain

transmembran HALWPSLPDLHRVLGOYLRDTAALSPPKATVSDTCEEVEPSLLEILPKSSEF
e domain N+4 TPLPL
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SEQ ID Module

name

QQDKVPEPASLSSNHSLTSCFTNQGYFFFHLPDALEIEACQDEG
180 IL2Rb-YYY VAGAPTGSSPQPLQPLSGEDDAYCTFPSRDDLLLFSPSGQGEFR

ALNARLPLNTDAYLSLQELQGQDPTHLV

Table 2. Exemplary Individual modules-DNA sequence

SEQ ID

37 ATGGCCCTGCCAGTGACCGCCCTGCTGCTGCCTCTGGCCCTGCTGCTGCACG
CCGCTAGACCCsequence

CGCGTATCGCCAGCsequence

TpoR (S505N

TGACCGCCCTGCACCTGGTGCTGGGCCTGAACGCCGTGCTGGGCCTGCTGCI
GCTGAGGAAGCAGTTCCCAGCACACTACCGGAGACTGAGGCACGCACTGTGG

ACCAAGTCTGCTGGAAATCCTGCCAAAATCCTCTGAGCGGACACCCCTGCCC
CTG

40 GACGAGGGAGTGGCAGGAGCACCAACCGGCAGCTCCCCCCAGCCTCTGCAGC

GCTGCTGTTCTCTCCAAGCGGACAGGGAGAGTTTCGGGCCCTGAACGCCAGA

41 dnWT PD1 CCCGGATGGTTTCTGGATAGCCCTGATAGGCCCTGGAACCCCCCAACTTTTT

CACCCGCCCTGCTGGTCGTCACCGAAGGAGACAACGCCACCTTCACATGCAG
CTTTTCCAACACCTCTGAGAGCTTCGTGCTGAATTGGTACAGGATGTCCCCA

GACAGGATTGCCGGTTCAGAGTGACCCAGCTGCCCAATGGCCGGGACTTTCA

CATGTCTGTGGTGAGAGCCCGGAGAAACGATAGCGGCACATACCTGTGCGGA
GCAATCTCCCTGGCACCAAAGGCACAGATCAAGGAGTCTCTGAGGGCAGAG

CCCACGGCCCGCAGGCCAGTTCCAGACCCTGGTGGTGGGAGTGGTGGGAGGO

GAGCCGCAAGAGGAACTATCGGAGCAAGACGGACAGGGCAG

CCCCTGCCCTGCTGGTGGTCACTGAAGGCGACAACGCCACCTTCACATGCAG

TCTGGCCAGACCGACACACTGGCAGCATTTCCTGAGGACCGCTCCCAGCCAG
GACAGGATTGCCGGTTCAGAGTGACCCAGCTGCCCAACGGCCGGGACTTTCA
CATGTCTGTGGTGAGAGCCCGGAGAAATGATAGCGGCACCTACGTGTGCGGC

TGAGGGTGACCGAGAGGAGGGCAGAGGTGCCTACAGCACACCCAAGCCCTTC
CCCACGGCCCGCAGGACAGTTCCAGACACTGGTGGTGGGAGTGGTGGGAGGG

CTGCTGGGCAGCCTGGTGCTGCTGGTGTGGGTGCTGGCTGTCATCTGTAGCA

43 dnWT BR2 ACGATCCCACCGCACGTTCAGAAGTCGGTTAATAACGACATGATAGTCACTG
ACAACAACGGTGCAGTCAAGTTTCCACAACTGTGTAAATTTTGTGATGTGAG
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SEQ ID Module name DNA Sequence

TCCATCTGTGAGAAGCCACAGGAAGTCTGTGTGGCTGTATGGAGAAAGAATE

ACGAGAACATAACACTAGAGACAGTTTGCCATGACCCCAAGCTCCCCTACCA
TGACTTTATTCTGGAAGATGCTGCTTCTCCAAAGTGCATTATGAAGGAAAAA

GCTAGTCATATTTCAAGTGACAGGCATCAGCCTCCTGCCACCACTGGGAGTT

AGCTGAGTTCA
44 dN25 CAACTGTGTAAATTTTGTGATGTGAGATTTTCCACCTGTGACAACCAGAAAT

BR2(DNR) CCTGCATGAGCAACTGCAGCATCACCTCCATCTGTGAGAAGCCACAGGAAGT
CTGTGTGGCTGTATGGAGAAAGAATGACGAGAACATAACACTAGAGACAGTT
TGCCATGACCCCAAGCTCCCCTACCATGACTTTATTCTGGAAGATGCTGCTI
CTCCAAAGTGCATTATGAAGGAAAAAAAAAAGCCTGGTGAGACTTTCTTCAT

TATAACACCAGCAATCCTGACTTGTTGCTAGTCATATTTCAAGTGACAGGCA
TCAGCCTCCTGCCACCACTGGGAGTTGCCATATCTGTCATCATCATCTTCTA
CTGCTACCGCGTTAACCGGCAGCAGAAGCTGAGTTCA

WT PD1 ECD

CTTCAGCAACACCAGCGAGTCTTTTGTGCTGAACTGGTATCGGATGAGCCCT

GCCAGGACTGCAGATTCAGAGTGACCCAGCTGCCTAACGGCCGGGACTTCCA
CATGTCTGTGGTGCGGGCCAGACGCAACGACAGCGGCACCTACCTGTGCGGC

CCCCAGACCTGCCGGACAATTTCAGACCCTGGTT
46 HA PD1 ECD CCCGGCTGGTTCCTGGATAGCCCTGACCGGCCATGGAATCCTCCTACCTTCA

CTTCAGCAACACAAGCGAGTCTTTTCACGTGATTTGGCATCGGGAATCTCCT

GACAGGACTGCAGATTCAGAGTGACCCAGCTGCCCAACGGCAGAGACTTCCA

GTGATCAGCCTGGCTCCTAAGATCCAGATCAAGGAAAGCCTGAGAGCCGAGC
TGCGGGTGACCGAGCGGAGAGCTGAGGTGCCTACAGCCCACCCTAGCCCATO

TCCTAGACCTGCCGGCCAATTTCAGACACTGGTC
47 BR2 signal

peptide CCAGAATCGCCTCT

48 WT BR2 ECD

AGCATCTGTGAAAAACCTCAGGAGGTGTGCGTGGCCGTGTGGCGGAAGAACG

CGACTTCATCCTGGAAGATGCCGCCAGCCCTAAGTGCATCATGAAGGAAAAG

ACGATAATATCATCTTCAGCGAGGAATACAACACCAGCAACCCCGACCTGCT

49 dN25 BR2 CAGCTGTGCAAGTTCTGCGACGTGCGGTTCAGCACCTGTGATAACCAGAAAA

ECD

GCCCTAAGTGCATCATGAAGGAAAAGAAAAAGCCAGGCGAGACATTTTTCAT

50 PD1 TM
TGGCCGTGATCTGCAGCAGAGCCGCTAGAGGAACAATCGGCGCCAGACGGAC
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SEQ ID Module name

51 MyD88 ATGGCTGCTGGAGGACCTGGCGCTGGCAGCGCCGCTCCTGTGTCCAGCACCA

CTACAGGCAGACTGCTGGATGCCTGGCAGGGCAGACCGGGCGCCAGCGTTGG

AAGGCTGCTGGACCTCCTGACCAAGCTGGGCCGGGATGATGTGCTGCTGGAG

AGGAGGAAGCCGAGAAGCCTCTGCAGGTGGCCGCCGTGGACAGCTCTGTGCG

52

(truncated)

53 CD28 TM
tcacagtggcctttatcatcttctgggtc

54 CD28
intracellular

TTTCGCCGCCTACAGAAGC
55 CD28.YMFM agatctaagcggtccagactgctgcattctgattacatgttcatgaccccta

intracellular

cttcgccgcttatagaagc
56 CD28.AYAA

intracellular

CTTCGCCGCTTATAGAAGC

57 CD2 ECD GTGGAGCCTGTGTCCTGCCCTGAGAAGGGCCTGGAC

58 CD2 TM
TGGCCCTGCTGGTGTTCTACATCACC

59 CD2
intracellular

CACAGATCTCAGGCCCCTAGCCACCGGCCCCCGCCACCTGGCCACCGGGTGC

GCAGAAAGGTCCTCCACTGCCTAGACCTCGGGTGCAGCCTAAGCCTCCACAT

GGCGCCGCTGAGAACAGCTTGTCTCCTAGTTCTAAT
60 CD2 AAGAGAAAGAAGCAGACCCCTCAGAACCCCGCCACCAGCCAACACCCCCCCO

intracellular

(short) ACATAGGGTTCAGCACCAGCCCCAGAAGCGGCCTCCTGCTCCTAGCGGAACA

AACCTCCCCACGGCGCCGCCGAGAACAGCCTGTCCCCTTCTAGCAAT
61 DAP10 ECD

GCGGCTCCTGCAGCGGATGTGGCAGCCTGAGCCTGCCT

GCGCCGTGTTC
63 DAP10 CTGCTGGCCGGCCTGGTGGCCGCCAACGCCGTCGCCTCTCTGCTGATCGTGG

intracellular GCGCCGTGTTC

64 ICOS TM TTCTGGCTGCCTATCGGCTGCGCCGCTTTTGTGGTGGTCTGCATCCTGGGAT
GTATCCTGATC
TGCTGGCTGACCAAGAAGAAGTACAGCTCCAGCGTGCACGACCCCAACGGCG

intracellular

TGTGACCCTG
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SEQ ID Module name DNA Sequence

66 CD40 TM GCCCTGGTGGTGATCCCCATCATCTTCGGCATCCTGTTCGCCATTCTGCTGG

67 CD40 AAGAAGGTGGCCAAGAAACCTACAAACAAGGCCCCTCACCCCAAGCAGGAGO
intracellular CTCAGGAGATCAACTTCCCCGACGACCTGCCTGGAAGCAATACCGCCGCTCO

AGTGCAAGAAACCCTGCACGGCTGCCAGCCTGTGACCCAGGAAGATGGCAAA

68 OX40 TM
CTATCCTGCTG

69 OX40
intracellular CTCCAGGCGGCGGATCTTTCAGAACCCCTATCCAGGAGGAACAGGCCGATGO

TCACAGCACACTGGCCAAGATC
70 TTCGGCGCTCCCGCTCTGCTGGGCCTCGCCCTGGTGCTGGCCCTGGTCCTG

TGGGCCTGGTG
71 BAFFR TCCTGGCGGCGGAGACAGAGAAGACTGAGAGGCGCCAGCAGCGCCGAGGCCC

CTGATGGCGATAAGGACGCCCCTGAGCCTCTGGACAAAGTGATCATCCTGAG

CCCGGAACAACCCCTCCTGGCCACAGCGTGCCTGTGCCCGCCACCGAGCTGG

GATCTACAGAACTGGTGACCACAAAGACCGCCGGCCCTGAACAGCAG
72 CD8 hinge

GCACACCCGGGGCCTGGACTTCGCCTGCGAT
(GGGGS)

GCGGCTCT

provided in Table 3.

SEQ ID Construct Polypeptide Amino acid sequence

NO: name structure

73 CD8 signal MALPVTALLLPLALLLHAARPGGGGSCPYSNPSLCGGGG

(DLL3 sequence SQLQLQESGPGLVKPSETLSLTCTVSGGSISSSSYYWGW

CAR) IROPPGKGLEWIGSIYYSGNIYHNPSLKSRVSISVDTSK

rituximab
VTVSSGGGGSGGGGSGGGGSGGGGSAIQMTQSPSSLSAS

mimotope, CD8 PRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDEAC

FMRPVOTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAP

RKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGL

4-1BB (TNFRSF9,

165 2G1

mimotope RSR, TCTVSGGSISSSSYYWGWIRQPPGKGLEWIGSIYYSGNI

CAR) YHNPSLKSRVSISVDTSKNQFSLRLSSVTAADTAVYYCA
REIIVGATHFDYWGQGTLVTVSSGGGGSGGGGSGGGGSG
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SEQ ID Construct Polypeptide Amino acid sequence

name structure

rituximab GGGSAIQMTQSPSSLSASVGDRVTITCRASQGIRNDLGW

ISSLQPEDFATYYCLQDYNYPLTFGPGTKVDIKGGGGSC

domain (truncated),
EEGGCELRVKFSRSADAPAYQQGQNQLYNELNLGRREEY

4-1BB (TNFRSF9, DVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY
SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMOALP

cytoplasmic PR

2G1.15.1 MALPVTALLLPLALLLHAARPSDPTRVETATETAWISLV
TALHLVLGLNAVLGLLLLRKQFPAHYRRLRHALWPSLPD

P2A- (underlined), TpoR LHRVLGQYLRDTAALSPPKATVSDTCEEVEPSLLEILPK

DLL3 SSERTPLPLLEDEGVAGAPTGSSPOPLQPLSGEDDAYCT
FPSRDDLLLFSPSGQGEFRALNARLPLNTDAYLSLQELO

CAR)
CD8 signal

LPLALLLHAARPGGGGSCPYSNPSLCGGGGSQLQLQESG
sequence, PGLVKPSETLSLTCTVSGGSISSSSYYWGWIRQPPGKGL

VTAADTAVYYCAREIIVGATHFDYWGQGTLVTVSSGGGG
SGGGGSGGGGSGGGGSAIQMTQSPSSLSASVGDRVTITC

mimotope, CD8 RASQGIRNDLGWYQQKPGKAPELLIYAASSLQSGVPSRF

hinge, CD8 SGSGSGTDFTLTISSLQPEDFATYYCLQDYNYPLTFGPG
TKVDIKGGGGSCPYSNPSLCGGGGSTTTPAPRPPTPAPTtransmembrane,
IASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLA

CD8 cytoplasmic
GTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVOTTQ

domain (truncated),
EEDGCSCRFPEEEEGGCELRVKESRSADAPAYQQGQNQL

4-1BB (TNFRSF9, YNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLY
CD137) NELQKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATK

75 WT PD1 ECD,
PD1.CD2 SESFVLNWYRMSPSNQTDKLAAFPEDRSQPGQDCRFRVT

8 (truncated), CD28

TM, CD28 LRAELRVTERRAEVPTAHPSPSPRPAGQFQTLVCPSPLF
PGPSKPFWVLVVVGGVLACYSLLVTVAFIIFWVRSKRSRintracellular

LLHSDYMNMTPRRPGPTRKHYQPYAPPRDFAAYRS
76 WT

PD1.CD2 CD28 ECD SESFVLNWYRMSPSNQTDKLAAFPEDRSQPGQDCRFRVT

8.YMFM (truncated), CD28

LRAELRVTERRAEVPTAHPSPSPRPAGQFOTLVCPSPLETM, CD28.YMFM
intracellular

LLHSDYMFMTPRRPGPTRKHYQPYAPPRDFAAYRS
77 WT WT PD1 ECD, PGWFLDSPDRPWNPPTFSPALLVVTEGDNATFTCSESNT

PD1.CD2 CD28 ECD SESFVLNWYRMSPSNQTDKLAAFPEDRSOPGQDCRERVT

8.AYAA (truncated), CD28 QLPNGRDFHMSVVRARRNDSGTYLCGAISLAPKAQIKES
LRAELRVTERRAEVPTAHPSPSPRPAGQFOTLVCPSPLF

TM, CD28.AYAA
PGPSKPFWVLVVVGGVLACYSLLVTVAFIIFWVRSKRSFintracellular

LLHSDYMNMTPRRPGPTRKHYQAYAAPRDFAAYRS
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SEQ ID Construct

name structure

78 PGWFLDSPDRPWNPPTFSPALLVVTEGDNATFTCSESNT

PD1.CD2( CD2 ECD
full) (truncated), CD2 QLPNGRDFHMSVVRARRNDSGTYLCGAISLAPKAQIKES

TM, CD2
PEKGLDIYLIIGICGGGSLLMVFVALLVFYITKRKKORSintracellular

RRNDEELETRAHRVATEERGRKPHQIPASTPONPATSQH
PPPPPGHRSQAPSHRPPPPGHRVOHQPQKRPPAPSGTQV

79 WT WT PD1 ECD,
PD1.CD2(
short) (truncated), CD2

TM, CD2 LRAELRVTERRAEVPTAHPSPSPRPAGQFQTLVVEPVSC
PEKGLDIYLIIGICGGGSLLMVFVALLVFYITKRKKOTPintracellular (short)

QNPATSQHPPPPPGHRSQAPSHRPPPPGHRVOHQPOKRP

80 WT WT PD1 ECD,

DAP10 TM D57N,
DAP10

RSSLPAFYPGTSGSCSGCGSLSLPLLAGLVAANAVASLL

81 WT
PD1.ICOS ICOS TM, ICOS SESFVLNWYRMSPSNQTDKLAAFPEDRSQPGQDCRFRVT

intracellular

82 WT
PD1.CD4
0

83 WT WT PD1 ECD, PGWFLDSPDRPWNPPTFSPALLVVTEGDNATFTCSESNT

PD1.OX4 OX40 TM, OX40 SESFVLNWYRMSPSNQTDKLAAFPEDRSQPGQDCRFRVT

0 intracellular QLPNGRDFHMSVVRARRNDSGTYLCGAISLAPKAQIKES
LRAELRVTERRAEVPTAHPSPSPRPAGQFQTLVVAAILG

LGLVLGLLGPLAILLALYLLRRDQRLPPDAHKPPGGGSF

84 PGWFLDSPDRPWNPPTFSPALLVVTEGDNATFTCSESNT

PD1.CD2 CD28 ECD
8

TM, CD28
PGPSKPFWVLVVVGGVLACYSLLVTVAFIIFWVRSKRSRintracellular

85 PGWFLDSPDRPWNPPTFSPALLVVTEGDNATFTCSESNT

CD28 ECD

8.YMFM QLPNGRDFHMSVVRARRNDSGTYVCGVISLAPKIQIKES

TM, CD28.YMFM

86 PGWFLDSPDRPWNPPTFSPALLVVTEGDNATFTCSESNT

CD28 ECD

8.AYAA
TM, CD28.AYAA

PGPSKPFWVLVVVGGVLACYSLLVTVAFIIFWVRSKRSRintracellular

LLHSDYMNMTPRRPGPTRKHYQAYAAPRDFAAYRS
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R
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SEQ ID Construct Polypeptide Amino acid sequence

name structure

87 PGWFLDSPDRPWNPPTFSPALLVVTEGDNATFTCSESNT

PD1.CD2( CD2 ECD
QLPNGRDFHMSVVRARRNDSGTYVCGVISLAPKIQIKES

TM, CD2
PEKGLDIYLIIGICGGGSLLMVFVALLVFYITKRKKORS

88 HA HA PD1 ECD, PGWFLDSPDRPWNPPTFSPALLVVTEGDNATFTCSESNT
SESFHVIWHRESPSGQTDTLAAFPEDRSQPGQDCRERVT

TM, CD2 LRAELRVTERRAEVPTAHPSPSPRPAGQFQTLV

LSPSSN

PGWFLDSPDRPWNPPTFSPALLVVTEGDNATFTCSESNT

PD1.DAP DAP10 ECD, SESFHVIWHRESPSGQTDTLAAFPEDRSQPGQDCRFRVT

10.D57N QLPNGRDFHMSVVRARRNDSGTYVCGVISLAPKIQIKES
LRAELRVTERRAEVPTAHPSPSPRPAGQFQTLVOTTPGE

intracellular

IVGAVFLCARPRRSPAQEDGKVYINMPGRG
HA PD1 ECD, PGWFLDSPDRPWNPPTFSPALLVVTEGDNATFTCSESNT

intracellular

LRAELRVTERRAEVPTAHPSPSPRPAGQFQTLVFWLPIG
CAAFVVVCILGCILICWLTKKKYSSSVHDPNGEYMEMRA

VNTAKKSRLTDVTL
HA PD1 ECD, PGWFLDSPDRPWNPPTFSPALLVVTEGDNATFTCSESNT

CD40 TM, CD40 SESFHVIWHRESPSGQTDTLAAFPEDRSQPGQDCRFRVT
intracellular QLPNGRDFHMSVVRARRNDSGTYVCGVISLAPKIQIKES

LRAELRVTERRAEVPTAHPSPSPRPAGQFOTLVALVVIP
IIFGILFAILLVLVFIKKVAKKPTNKAPHPKOEPQEINF
PDDLPGSNTAAPVQETLHGCQPVTQEDGKESRISVQERQ

intracellular

RTPIQEEQADAHSTLAKI

HA HA PD1 ECD,
SESFHVIWHRESPSGOTDTLAAFPEDRSOPGQDCRFRVT

FR BAFFR QLPNGRDFHMSVVRARRNDSGTYVCGVISLAPKIQIKES
LRAELRVTERRAEVPTAHPSPSPRPAGQFOTLVFGAPAL

PEPLDKVIILSPGISDATAPAWPPPGEDPGTTPPGHSVP

94 HA PGWFLDSPDRPWNPPTFSPALLVVTEGDNATFTCSESNT

TM, MyD88
yD88 QLPNGRDFHMSVVRARRNDSGTYVCGVISLAPKIQIKES

LRAELRVTERRAEVPTAHPSPSPRPAGQFOTLVVGVVGG

LLGSLVLLVWVLAVICSRAARGTIGARRTGOMAAGGPGA

GRLLDLLTKLGRDDVLLELGPSIEEDCQKYILKQQQEEA
EKPLQVAAVDSSVPRTAELAGITTLDDPLGHMPERFDAF
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SEQ ID Construct

name structure

95 TIPPHVQKSVNNDMIVTDNNGAVKFPQLCKFCDVRFSTC

BR2.CD2 CD28 ECD
CHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCS

TM, CD28
FWVLVVVGGVLACYSLLVTVAFIIFWVRSKRSRLLHSDY

96 WT WT BR2 ECD, TIPPHVQKSVNNDMIVTDNNGAVKFPQLCKFCDVRFSTC

BR2.CD2 CD28 ECD DNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITLETV

8.YMFM CHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCS

TM, CD28.YMFM
intracellular

MFMTPRRPGPTRKHYQPYAPPRDFAAYRS
97 WT

BR2.CD2 CD28 ECD DNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITLETV

8.AYAA (truncated), CD28 CHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCS
SDECNDNIIFSEEYNTSNPDLLLVIFQCPSPLFPGPSKPTM, CD28.AYAA

intracellular

98

CD2 ECD
full)

TM, CD2 SDECNDNIIFSEEYNTSNPDLLLVIFQVEPVSCPEKGLD

HRSQAPSHRPPPPGHRVQHQPQKRPPAPSGTQVHQQKGP
PLPRPRVQPKPPHGAAENSLSPSSN

99 WT WT BR2 ECD,
BR2.CD2( CD2 ECD
short)

100 WT WT BR2 ECD,
BR2.DAP DAP10 ECD,
10.D57N DAP10 TM D57N, CHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCS

SDECNDNIIFSEEYNTSNPDLLLVIFQQTTPGERSSLPA
FYPGTSGSCSGCGSLSLPLLAGLVAANAVASLLIVGAVEintracellular

101 WT WT BR2 ECD, TIPPHVQKSVNNDMIVTDNNGAVKFPQLCKFCDVRFSTC

BR2.ICO
intracellular CHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCS

102 WT WT BR2 ECD, TIPPHVQKSVNNDMIVTDNNGAVKFPQLCKFCDVRFSTC

BR2.CD4 CD40 TM, CD40
0 intracellular CHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCS

FAILLVLVFIKKVAKKPTNKAPHPKOEPQEINFPDDLPG

103 WT WT BR2 ECD,
BR2.OX4 OX40 TM, OX40
0 intracellular CHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCS

SDECNDNIIFSEEYNTSNPDLLLVIFQVAAILGLGLVLG
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SEQ ID Construct Polypeptide Amino acid sequence

name structure

104 TIPPHVQKSVNNDMIVTDNNGAVKFPQLCKFCDVRFSTC

BR2.PD1 PD1 TM, MyD88
CHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCS

8

LLVWVLAVICSRAARGTIGARRTGQMAAGGPGAGSAAPV

MDFEYLEIRQLETQADPTGRLLDAWOGRPGASVGRLLDL

105 dN25 QLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAV

BR2.CD2 WRKNDENITLETVCHDPKLPYHDFILEDAASPKCIMKEK

8 (truncated), CD28

OCPSPLFPGPSKPFWVLVVVGGVLACYSLLVTVAFIIFW

106 dN25

BR2.CD2 WRKNDENITLETVCHDPKLPYHDFILEDAASPKCIMKEK

8.YMFM (truncated), CD28 KKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDLLLVIF
QCPSPLFPGPSKPFWVLVVVGGVLACYSLLVTVAFIIFW

VRSKRSRLLHSDYMFMTPRRPGPTRKHYQPYAPPRDFAA
YRS

107 dN25

BR2.CD2 CD28 ECD WRKNDENITLETVCHDPKLPYHDFILEDAASPKCIMKEK

8.AYAA (truncated), CD28 KKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDLLLVIF

TM, CD28.AYAA

YRS
108 QLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAV

CD2 ECD WRKNDENITLETVCHDPKLPYHDFILEDAASPKCIMKEK
full) (truncated), CD2 KKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDLLLVIF

QVEPVSCPEKGLDIYLIIGICGGGSLLMVFVALLVFYITTM, CD2
KRKKQRSRRNDEELETRAHRVATEERGRKPHQIPASTPQintracellular

NPATSQHPPPPPGHRSQAPSHRPPPPGHRVOHQPOKRPP
APSGTQVHQQKGPPLPRPRVOPKPPHGAAENSLSPSSN

109 QLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAV

short)

TM, CD2
KRKKOTPQNPATSQHPPPPPGHRSQAPSHRPPPPGHRVO

SLSPSSN
110 dN25 dN25 BR2 ECD,

BR2.DAP DAP10 ECD, WRKNDENITLETVCHDPKLPYHDFILEDAASPKCIMKEK

10.D57N DAP10 TM D57N, KKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDLLLVIF
OOTTPGERSSLPAFYPGTSGSCSGCGSLSLPLLAGLVAA

111

BR2. ICOS TM, ICOS WRKNDENITLETVCHDPKLPYHDFILEDAASPKCIMKEK

ICOS intracellular

QFWLPIGCAAFVVVCILGCILICWLTKKKYSSSVHDPNG

EYMFMRAVNTAKKSRLTDVTL
112 QLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAV

CD40 intracellular
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SEQ ID Construct

name structure

EPQEINFPDDLPGSNTAAPVQETLHGCQPVTQEDGKESR

113 dN25 BR2 ECD,

BR2. OX40 TM, OX40

OX40 intracellular KKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDLLLVIF

PPGGGSFRTPIQEEQADAHSTLAKI
114 dN25 dN25 BR2 ECD, QLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAV

BR2.BAF BAFFR TM, WRKNDENITLETVCHDPKLPYHDFILEDAASPKCIMKEK

BAFFR

PDGDKDAPEPLDKVIILSPGISDATAPAWPPPGEDPGTT

115 dN25 dN25 BR2 ECD, QLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAV

BR2.PD1 PD1 TM, MyD88 WRKNDENITLETVCHDPKLPYHDFILEDAASPKCIMKEK
KKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDLLLVIFtm.

PERFDAFICYCPSDI
162

CCR VSDTCEEVEPSLLEILPKSSERTPLPLLEDEGVAGAPTG
SSPQPLOPLSGEDDAYCTFPSRDDLLLFSPSGOGEFRAL15.1 signaling domain

dnHACi CD8 signal

PD1

TM
166 CCR 15.3 TPOR TM, TPOR

JAK-binding

domain, VSDTCEEVEPSLLEILPKSSERTPLPLLEQQDKVPEPAS

IL2RbYYY
LSSNHSLTSCFTNQGYFFFHLPDALEIEACQDEGVAGAP
TGSSPQPLQPLSGEDDAYCTFPSRDDLLLFSPSGQGEFR

177 TPOR TPOR TM variant SDPTRVETATETAWILVLISLVTALHLVLGLSAVLGLLL

N+4
PKATVSDTCEEVEPSLLEILPKSSERTPLPL

178

DTATYYCARIRDYYDISSYYDYWGQGTLVSVSSGGGG
SGGGGSGGGGSDIQMTQSPSAMSASVGDRVTITCRAS

EEGGCELRVKFSRSADAPAYQQGQNQLYNELNLGRRE
EYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELOKDKM
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SEQ ID Construct Polypeptide Amino acid sequence

name structure

AEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDAL

179 CD70 Exemplary CD70 MALPVTALLLPLALLLHAARPGGGGSCPYSNPSLCSG

CAR GGGSGGGGSQVTLKESGPVLVKPTETLTLTCTVSGFS
LSNARMGVTWIRQPPGKALEWLAHIFSNDEKSYSTSL

YYDISSYYDYWGQGTLVSVSSGGGGSGGGGSGGGGSD

GSCPYSNPSLCSGGGGSELPTQGTFSNVSTNVSPAKP
TTTACPYSNPSLCTTTPAPRPPTPAPTIASQPLSLRP

SLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCS

DTYDALHMQALPPR

provided in Table 4.

SEQ DNA Sequence

ID structure

NO:
116 2G1-RSR CD8 signal ATGGCCCTGCCAGTGACCGCCCTGCTGCTGCCCCTGGCC

CTGCTGCTGCACGCAGCCAGACCCGGAGGAGGAGGCTCT
TGCCCCTACAGCAACCCTTCCCTGTGCGGAGGAGGAGGC
TCTCAGCTGCAGCTGCAGGAGTCCGGCCCTGGCCTGGTG

ATCAGACAGCCCCCTGGCAAGGGACTGGAGTGGATCGGC
AGCATCTACTATTCCGGCAACATCTACCACAATCCTTCTmimotope, CD8
CTGAAGAGCCGCGTGTCTATCAGCGTGGACACCTCCAAG
AACCAGTTCTCTCTGAGGCTGTCCTCTGTGACCGCAGCA

transmembrane, GATACAGCCGTGTACTATTGCGCCAGGGAGATCATCGTG

CD8
cytoplasmic GTGACAGTGAGCTCCGGCGGCGGCGGCTCTGGAGGAGGA

GGCAGCGGCGGAGGAGGCTCCGGAGGCGGCGGCTCTGCC
domain

ATCCAGATGACACAGTCCCCATCTAGCCTGTCCGCCTCT
(truncated), 4-

1BB (TNFRSF9,

CD137) GGCAAGGCCCCCGAGCTGCTGATCTATGCCGCCTCCTCT

CTGCAGTCTGGCGTGCCAAGCAGATTCAGCGGCTCCGGCcytoplasmic
TCTGGCACCGACTTTACCCTGACAATCAGCTCCCTGCAG

domain, CD3 CCCGAGGACTTCGCCACATACTATTGTCTGCAGGATTAC
cytoplasmic AATTATCCCCTGACCTTTGGCCCTGGCACAAAGGTGGAT
domain

CCTAGGCCACCTACACCTGCACCAACCATCGCCAGCCAG
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T
G
A
C
A
G
T
G
A
G
C
T
C
C
G
G
C
G
G
C
G
G
C
G
G
C
T
C
T
G
G
A
G
G
A
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n

G
G
C
A
A
G
G
C
C
C
C
C
G
A
G
C
T
G
C
T
G
A
T
C
T
A
T
G
C
C
G
C
C
T
C
C
T
C
T
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o
m
a
i
n
,
 
C
D
3

d
o
m
a
i
n

C
C
T
A
G
G
C
C
A
C
C
T
A
C
A
C
C
T
G
C
A
C
C
A
A
C
C
A
T
C
G
C
C
A
G
C
C
A
G

6
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SEQ Construct

name structure

NO:

GGAGGAGCAGTGCACACCCGGGGCCTGGACTTCGCCTGC
GATATCTACATCTGGGCACCACTGGCAGGAACATGTGGC

TGCAGCTGTAGGTTCCCAGAGGAGGAGGAGGGAGGATGT

GCATACCAGCAGGGACAGAACCAGCTGTATAACGAGCTG

AATCTGGGCCGGAGAGAGGAGTACGACGTGCTGGATAAG
AGGAGGGGAAGGGACCCTGAGATGGGAGGCAAGCCTCGG

AAGGGAGAGAGGCGCCGGGGCAAGGGACACGATGGCCTG
TATCAGGGCCTGTCAACCGCTACAAAAGATACCTACGAT

GCTCTGCACATGCAGGCTCTGCCACCAAGA
117 2G1.15.1 CD8 signal ATGGCCCTGCCAGTGACCGCCCTGCTGCTGCCACTGGCC

CTGCTGCTGCACGCAGCAAGGCCATCAGACCCTACTAGAsequence
GTCGAGACCGCTACCGAGACCGCTTGGATCTCTCTGGTG(underlined),

TpoR (S505N GGCCTGCTGCTGCTGAGGAAGCAGTTCCCAGCACACTAC
W515K), IL2Rb- CGGAGACTGAGGCACGCACTGTGGCCAAGCCTGCCCGAC
YY, P2A, CTGCACAGGGTGCTGGGACAGTATCTGAGGGATACAGCC

GCCCTGAGCCCACCTAAGGCAACCGTGTCCGACACATGCCD8 signal
GAGGAGGTGGAACCAAGTCTGCTGGAAATCCTGCCAAAA

sequence, TCCTCTGAGCGGACACCCCTGCCCCTGCTCGAGGACGAG
rituximab GGAGTGGCAGGAGCACCAACCGGCAGCTCCCCCCAGCCT
mimotope, 2G1 CTGCAGCCACTGTCCGGAGAGGACGATGCATACTGCACA
scFv, rituximab TTCCCTTCTCGGGACGATCTGCTGCTGTTCTCTCCAAGC

GGACAGGGAGAGTTTCGGGCCCTGAACGCCAGACTGCCCmimotope, CD8

GGACAGGACCCCACACACCTGGTGGGATCCGGAGCCACC
transmembrane, AACTTCTCCCTGCTGAAGCAGGCCGGCGATGTGGAGGAG

cytoplasmic

domain
(truncated), 4-

CCTGGCCTGGTGAAGCCATCCGAGACCCTGTCTCTGACC
1BB (TNFRSF9, TGCACAGTGAGCGGCGGCTCCATCAGCTCCTCTAGCTAC

CD137)

domain, CD3

GAGATCATCGTGGGAGCAACCCACTTTGACTATTGGGGC

CTGTCCGCCTCTGTGGGCGACAGGGTGACCATCACATGT

AGAGCCAGCCAGGGCATCAGGAACGATCTGGGCTGGTAC

ACAAAGGTGGATATCAAGGGAGGAGGAGGCTCTTGCCCC
TACAGCAACCCTTCCCTGTGCGGAGGAGGAGGCTCTACA
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T
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0
1
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A
A
G
G
G
A
G
A
G
A
G
G
C
G
C
C
G
G
G
G
C
A
A
G
G
G
A
C
A
C
G
A
T
G
G
C
C
T
G

1
1
7

2
G
1
.
1
5
.
1

s
e
q
u
e
n
c
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G
G
C
C
T
G
C
T
G
C
T
G
C
T
G
A
G
G
A
A
G
C
A
G
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T
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A
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A
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A
C
T
A
C
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q
u
e
n
c
e
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G
G
A
C
A
G
G
A
C
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C
C
A
C
A
C
A
C
C
T
G
G
T
G
G
G
A
T
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C
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A
G
C
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A
C
C
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C
C
T
G
G
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T
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T
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T
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T
G
A
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1
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B
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R
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T
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A
C
T
T
T
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A
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T
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C
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T
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C
C
C
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SEQ Construct Polypeptide DNA Sequence

name structure

NO:
ACCACACCTGCACCTAGGCCACCTACACCTGCACCAACC

ATCGCCAGCCAGCCTCTGTCCCTGAGACCAGAGGCCTGT

GGAACATGTGGCGTGCTGCTGCTGTCCCTGGTCATCACC
CTGTACTGCAAGAGAGGCAGGAAGAAGCTGCTGTATATC

TTCAAGCAGCCCTTCATGAGACCCGTGCAGACAACCCAG

GAGGGAGGATGTGAGCTGCGCGTGAAGTTTTCCCGGTCT

GGCAAGCCTCGGAGAAAGAACCCACAGGAGGGCCTGTAC

AATGAGCTGCAGAAGGACAAGATGGCCGAGGCCTATAGC

118 WT
PD1.CD2

GGCGACAACGCCACCTTCACCTGCAGCTTCAGCAATACC
8

GGCGGAGTGCTGGCTTGCTACAGCCTGCTCGTGACCGTG

CCTGGACCTACAAGAAAGCACTACCAGCCCTACGCCCCT

CCTCGGGACTTCGCCGCTTATAGATCT
119

WT CCCGGCTGGTTCCTGGACAGCCCTGACCGGCCTTGGAAC

PD1.CD2 CCCCCCACCTTCTCTCCTGCTCTGCTGGTGGTGACAGAG

8. YMFM

TCTAATCAGACAGATAAGCTGGCTGCTTTTCCGGAAGAT

CD28. YMFM AGAAGCCAGCCTGGCCAAGACTGCCGCTTTAGAGTTACC
CAGCTGCCTAACGGCAGAGATTTCCACATGTCTGTGGTG
CGGGCCAGACGGAACGACAGCGGCACCTACCTGTGCGGC

GCCATCAGCCTGGCCCCTAAGGCCCAGATCAAGGAAAGC

GTGCCTACCGCCCACCCCAGCCCATCTCCTAGACCAGCC
GGCCAGTTCCAGACCCTGGTGTGTCCTTCCCCTCTGTTC
CCCGGCCCTAGCAAACCCTTCTGGGTGCTGGTGGTCGTG

CTGCTGCACAGCGACTACATGTTCATGACACCTAGAAGA
CCTGGACCTACAAGAAAGCACTACCAGCCCTACGCCCCT
CCTCGGGACTTCGCCGCTTATAGATCT
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T
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T
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T
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T
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T
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SEQ Construct

name structure

NO:

WT WT PD1 ECD, CCCGGCTGGTTCCTGGACAGCCCTGACCGGCCTTGGAAC

PD1.CD2 CD28 ECD

8.AYAA (truncated), CD28
TCCGAGAGCTTTGTGCTGAACTGGTACCGGATGAGCCCC

TM, TCTAATCAGACAGATAAGCTGGCTGCTTTTCCGGAAGAT

CD28.AYAA
intracellular

GCCATCAGCCTGGCCCCTAAGGCCCAGATCAAGGAAAGO

GTGCCTACCGCCCACCCCAGCCCATCTCCTAGACCAGCC
GGCCAGTTCCAGACCCTGGTGTGTCCTTCCCCTCTGTTC
CCCGGCCCTAGCAAACCCTTCTGGGTGCTGGTGGTCGTG

CTGCTGCACAGCGACTACATGAACATGACACCTAGAAGA
CCTGGACCTACAAGAAAGCACTACCAGGCCTACGCCGCC
CCTCGGGACTTCGCCGCTTATAGATCT

121
WT WT PD1 ECD, CCCGGATGGTTCCTGGATTCCCCAGACAGACCATGGAAC

CD2 ECD CCCCCCACCTTTTCTCCTGCTCTGCTGGTGGTGACAGAG
GGCGACAACGCCACATTCACCTGTAGCTTCAGCAATACC

(truncated), CD2

TM, CD2 TCTAACCAGACCGACAAGCTGGCCGCTTTCCCCGAAGAT
intracellular CGGAGCCAACCTGGCCAAGATTGCAGATTCAGAGTGACC

CAGCTGCCTAACGGCCGGGACTTCCACATGAGCGTGGTC

AGAGCCAGAAGGAACGACAGCGGCACCTACCTGTGCGGC
GCCATCAGCCTGGCTCCTAAGGCCCAGATCAAGGAAAGC
CTGCGCGCCGAGCTGCGGGTCACAGAGAGAAGAGCCGAG
GTGCCTACCGCCCACCCTTCTCCGAGCCCCCGGCCAGCC
GGCCAGTTCCAGACACTGGTGGTGGAGCCTGTGTCCTGC
CCTGAGAAGGGCCTGGACATCTACCTGATCATCGGCATC
TGCGGAGGCGGATCTCTGCTCATGGTGTTCGTGGCCCTG

AGACGGAACGACGAGGAACTGGAAACCAGAGCCCACAGA
GTGGCCACCGAGGAACGGGGCAGAAAGCCTCATCAGATT

CACCAGCAGAAGGGCCCTCCTCTGCCTAGACCTAGGGTT
CAGCCCAAGCCCCCCCACGGCGCAGCCGAAAACAGCCTG

122 WT
PD1.CD2( CD2 ECD
short) (truncated), CD2

TM, CD2 TCTAACCAGACAGATAAGCTGGCAGCCTTCCCCGAAGAT
intracellular

(short)

GCCATCAGCCTGGCCCCTAAGGCCCAGATCAAGGAAAGC
CTGAGAGCCGAGCTGCGGGTGACAGAAAGAAGGGCCGAA

TGTGGCGGCGGATCTCTGCTGATGGTGTTCGTGGCCCTG
CTGGTGTTCTACATCACCAAGAGAAAGAAGCAGACCCCT
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C
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T
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T
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W
T

T
M
,
 
C
D
2

T
C
T
A
A
C
C
A
G
A
C
C
G
A
C
A
A
G
C
T
G
G
C
C
G
C
T
T
T
C
C
C
C
G
A
A
G
A
T

A
G
A
C
G
G
A
A
C
G
A
C
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A
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C
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T
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T
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C
C
T
A
G
A
C
C
T
A
G
G
G
T
T

1
2
2

W
T

C
D
2
 
E
C
D

T
M
,
 
C
D
2

T
C
T
A
A
C
C
A
G
A
C
A
G
A
T
A
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G
C
T
G
G
C
A
G
C
C
T
T
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T
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T
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SEQ Construct Polypeptide DNA Sequence

name structure

NO:
CAGAACCCCGCCACAAGCCAGCATCCTCCACCACCTCCC

CCTGGCCACAGAGTGCAGCACCAGCCCCAGAAGCGGCCT
CCAGCTCCTAGCGGAACCCAAGTGCACCAGCAGAAAGGC

123
WT CCCGGATGGTTCCTGGATTCCCCAGACAGACCATGGAAC

PD1.DAP DAP10 ECD, CCCCCCACCTTTTCTCCTGCTCTGCTGGTGGTGACAGAG
GGCGACAACGCCACATTCACCTGTAGCTTCAGCAATACC

10.D57N DAP10 TM
D57N, DAP10 TCTAACCAGACCGACAAGCTGGCCGCTTTCCCCGAAGAT
intracellular

GCCATCAGCCTGGCTCCTAAGGCCCAGATCAAGGAAAGC
CTGCGCGCCGAGCTGCGGGTCACAGAGAGAAGAGCCGAG

TCCCCAGCTCAGGAGGACGGCAAGGTGTACATCAACATG

124 WT WT PD1 ECD,

PD1.ICOS ICOS TM, ICOS
intracellular

TGCGCCGCTTTTGTGGTGGTCTGCATCCTGGGCTGTATC
CTGATCTGCTGGCTGACCAAGAAGAAGTACAGCTCTTCC

GTGCACGACCCCAACGGCGAGTACATGTTCATGCGGGCC
GTGAACACCGCCAAGAAAAGCAGACTGACAGATGTGACC

125 WT WT PD1 ECD,

PD1.CD4 CD40 TM, CD40 CCCCCCACCTTTTCTCCTGCTCTGCTGGTGGTGACAGAG
GGCGACAACGCCACATTCACCTGTAGCTTCAGCAATACCintracellular
AGCGAGAGCTTCGTGCTGAACTGGTATAGAATGTCTCCT
TCTAACCAGACCGACAAGCTGGCCGCTTTCCCCGAAGAT
CGGAGCCAACCTGGCCAAGATTGCAGATTCAGAGTGACC

AGAGCCAGAAGGAACGACAGCGGCACCTACCTGTGCGGC
GCCATCAGCCTGGCTCCTAAGGCCCAGATCAAGGAAAGC
CTGCGCGCCGAGCTGCGGGTCACAGAGAGAAGAGCCGAG

ATCATCTTCGGCATCCTGTTTGCCATTCTGCTGGTGCTG
GTGTTCATCAAGAAAGTGGCCAAGAAACCTACAAACAAG
GCCCCTCACCCCAAGCAGGAGCCTCAGGAGATCAACTTC
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W
T

C
C
C
G
G
A
T
G
G
T
T
C
C
T
G
G
A
T
T
C
C
C
C
A
G
A
C
A
G
A
C
C
A
T
G
G
A
A
C
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C
T
A
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C
C
A
G
A
C
C
G
A
C
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G
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C
G
C
T
T
T
C
C
C
C
G
A
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A
T
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T
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C
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T
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W
T

C
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C
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G
C
C
G
A
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T
G
C
G
G
G
T
C
A
C
A
G
A
G
A
G
A
A
G
A
G
C
C
G
A
G

T
G
C
G
C
C
G
C
T
T
T
T
G
T
G
G
T
G
G
T
C
T
G
C
A
T
C
C
T
G
G
G
C
T
G
T
A
T
C

1
2
5

W
T

W
T
 
P
D
1
 
E
C
D
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C
C
C
C
C
C
A
C
C
T
T
T
T
C
T
C
C
T
G
C
T
C
T
G
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T
G
G
T
G
G
T
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A
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A
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A
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T
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SEQ Construct

name structure

NO:
CAAGAAACCCTGCACGGCTGCCAGCCTGTGACCCAGGAG

126 WT WT PD1 ECD,
CCCCCCACCTTTTCTCCTGCTCTGCTGGTGGTGACAGAGPD1.OX4 OX40 TM, OX40
GGCGACAACGCCACATTCACCTGTAGCTTCAGCAATACC

0 intracellular

CAGCTGCCTAACGGCCGGGACTTCCACATGAGCGTGGTC

GCCATCAGCCTGGCTCCTAAGGCCCAGATCAAGGAAAGC
CTGCGCGCCGAGCTGCGGGTCACAGAGAGAAGAGCCGAG
GTGCCTACCGCCCACCCTTCTCCGAGCCCCCGGCCAGCC

CTGCTGGCTCTGTACCTGCTGAGACGGGACCAGAGACTG
CCTCCAGATGCCCACAAGCCCCCCGGCGGCGGATCTTTC

AGAACCCCTATCCAGGAGGAACAGGCCGACGCCCACAGC
ACACTGGCCAAGATC

127 HA HA PD1 ECD, CCCGGCTGGTTCCTGGACAGCCCCGACAGACCTTGGAAT

PD1.CD2 CD28 ECD CCTCCAACCTTTAGCCCAGCCCTGCTGGTGGTGACAGAG

8 (truncated), CD28
AGCGAGAGCTTTCACGTGATCTGGCACCGGGAATCCCCA
TCTGGCCAGACCGACACCCTGGCTGCCTTCCCCGAAGAT

AGAAGCCAGCCTGGCCAAGACTGCAGATTCCGGGTGACA
CAGCTGCCCAACGGCAGAGACTTCCACATGTCTGTGGTG
CGGGCTAGACGGAACGACAGCGGCACCTACGTGTGCGGC
GTGATTTCTCTGGCTCCTAAGATCCAGATCAAGGAATCC
CTGCGGGCCGAGCTGAGAGTGACAGAGAGAAGGGCCGAG
GTGCCTACCGCCCACCCCAGCCCAAGCCCTAGGCCCGCO
GGCCAGTTCCAGACCCTGGTTTGTCCTAGCCCCCTGTTC
CCCGGTCCTAGCAAACCTTTCTGGGTGCTGGTGGTGGTG
GGCGGCGTGCTGGCCTGCTACAGCCTGCTGGTCACAGTG
GCCTTTATCATCTTCTGGGTCAGATCTAAGCGGTCCAGA

CTGCTGCATTCTGATTACATGAACATGACCCCTAGAAGA

128 HA HA PD1 ECD,

PD1.CD2 CD28 ECD
GGAGATAACGCCACCTTCACCTGCAGCTTCAGCAACACC

8.YMFM AGCGAGAGCTTTCACGTGATCTGGCACCGGGAATCCCCA

intracellular

CTGCGGGCCGAGCTGAGAGTGACAGAGAGAAGGGCCGAG

GGCGGCGTGCTGGCCTGCTACAGCCTGCTGGTCACAGTG
GCCTTTATCATCTTCTGGGTCAGATCTAAGCGGTCCAGA
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1
2
6

W
T

C
C
C
C
C
C
A
C
C
T
T
T
T
C
T
C
C
T
G
C
T
C
T
G
C
T
G
G
T
G
G
T
G
A
C
A
G
A
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T
A
A
C
G
G
C
C
G
G
G
A
C
T
T
C
C
A
C
A
T
G
A
G
C
G
T
G
G
T
C

G
C
C
A
T
C
A
G
C
C
T
G
G
C
T
C
C
T
A
A
G
G
C
C
C
A
G
A
T
C
A
A
G
G
A
A
A
G
C

C
T
G
C
T
G
G
C
T
C
T
G
T
A
C
C
T
G
C
T
G
A
G
A
C
G
G
G
A
C
C
A
G
A
G
A
C
T
G

1
2
7

H
A

H
A
 
P
D
1
 
E
C
D
,

A
G
C
G
A
G
A
G
C
T
T
T
C
A
C
G
T
G
A
T
C
T
G
G
C
A
C
C
G
G
G
A
A
T
C
C
C
C
A

1
2
8

H
A

G
G
A
G
A
T
A
A
C
G
C
C
A
C
C
T
T
C
A
C
C
T
G
C
A
G
C
T
T
C
A
G
C
A
A
C
A
C
C

C
T
G
C
G
G
G
C
C
G
A
G
C
T
G
A
G
A
G
T
G
A
C
A
G
A
G
A
G
A
A
G
G
G
C
C
G
A
G

G
G
C
G
G
C
G
T
G
C
T
G
G
C
C
T
G
C
T
A
C
A
G
C
C
T
G
C
T
G
G
T
C
A
C
A
G
T
G

7
1



SEQ Construct Polypeptide DNA Sequence

name structure

NO:

HA HA PD1 ECD, CCCGGCTGGTTCCTGGACAGCCCCGACAGACCTTGGAAT

PD1.CD2 CD28 ECD
GGAGATAACGCCACCTTCACCTGCAGCTTCAGCAACACCI

8.AYAA (truncated), CD28
AGCGAGAGCTTTCACGTGATCTGGCACCGGGAATCCCCA

TM, TCTGGCCAGACCGACACCCTGGCTGCCTTCCCCGAAGAT

AGAAGCCAGCCTGGCCAAGACTGCAGATTCCGGGTGACA

GTGATTTCTCTGGCTCCTAAGATCCAGATCAAGGAATCO
CTGCGGGCCGAGCTGAGAGTGACAGAGAGAAGGGCCGAG
GTGCCTACCGCCCACCCCAGCCCAAGCCCTAGGCCCGCO

CCCGGTCCTAGCAAACCTTTCTGGGTGCTGGTGGTGGTG

CCTGGACCTACAAGAAAGCACTACCAGGCCTACGCCGCC

CCTCGGGACTTCGCCGCTTATAGAAGC
130 HA HA PD1 ECD, CCTGGATGGTTCCTGGATAGCCCTGATAGACCTTGGAAC

CD2 ECDPD1.CD2(
full) (truncated), CD2

TCTGGCCAGACCGACACCCTGGCCGCCTTCCCCGAAGAT

CAGCTGCCCAACGGCCGCGACTTCCACATGAGCGTGGTT

TGCGGAGGAGGCAGCCTGCTGATGGTGTTCGTGGCCCTG

CCTCAAAAAAGACCCCCTGCTCCTAGCGGCACACAGGTG

CACCAGCAGAAAGGTCCTCCACTGCCTAGACCTCGGGTG
CAGCCTAAGCCTCCACATGGCGCCGCTGAGAACAGCTTG
TCTCCTAGTTCTAAT

131 HA PD1 ECD, CCCGGCTGGTTCCTGGATAGCCCTGACCGGCCATGGAAT

PD1.CD2( CD2 ECD
GGAGATAACGCCACATTCACCTGTAGCTTCAGCAACACAshort) (truncated), CD2
AGCGAGTCTTTTCACGTGATTTGGCATCGGGAATCTCCT
TCCGGCCAGACCGACACCCTGGCCGCCTTCCCTGAAGAT

intracellular AGATCTCAACCTGGACAGGACTGCAGATTCAGAGTGACC
(short) CAGCTGCCCAACGGCAGAGACTTCCACATGAGCGTGGTG

GTGATCAGCCTGGCTCCTAAGATCCAGATCAAGGAAAGC
CTGAGAGCCGAGCTGCGGGTGACCGAGCGGAGAGCTGAG
GTGCCTACAGCCCACCCTAGCCCATCTCCTAGACCTGCC
GGCCAATTTCAGACACTGGTCGTGGAACCTGTGTCCTGCI

TGCGGCGGCGGCAGCCTGCTGATGGTGTTCGTGGCCCTG
CTGGTGTTCTACATCACCAAGAGAAAGAAGCAGACCCCT
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SEQ Construct DNA Sequence

name structure

NO:
CAGAACCCCGCCACCAGCCAACACCCCCCCCCTCCACCA

CCAGGACATAGGGTTCAGCACCAGCCCCAGAAGCGGCCT

132 HA HA PD1 ECD,

PD1.DAP CCTCCAACCTTTAGCCCAGCCCTGCTGGTGGTGACAGAGDAP10 ECD,
GGAGATAACGCCACCTTCACCTGCAGCTTCAGCAACACC

10.D57N DAP10 TM
D57N, DAP10
intracellular

CAGCTGCCCAACGGCAGAGACTTCCACATGTCTGTGGTG

GTGATTTCTCTGGCTCCTAAGATCCAGATCAAGGAATCC
CTGCGGGCCGAGCTGAGAGTGACAGAGAGAAGGGCCGAG

GTGCCTACCGCCCACCCCAGCCCAAGCCCTAGGCCCGCC

GCCGGCCTGGTCGCCGCCAACGCCGTGGCTTCTCTGCTG
ATCGTGGGCGCCGTGTTCCTGTGCGCCAGACCTAGACGG
TCCCCAGCTCAGGAGGACGGCAAGGTGTACATCAACATG

133 HA HA PD1 ECD, CCCGGCTGGTTCCTGGACAGCCCCGACAGACCTTGGAAT

PD1.ICOS ICOS TM, ICOS
GGAGATAACGCCACCTTCACCTGCAGCTTCAGCAACACCintracellular
AGCGAGAGCTTTCACGTGATCTGGCACCGGGAATCCCCA
TCTGGCCAGACCGACACCCTGGCTGCCTTCCCCGAAGAT

AGAAGCCAGCCTGGCCAAGACTGCAGATTCCGGGTGACA
CAGCTGCCCAACGGCAGAGACTTCCACATGTCTGTGGTG

CGGGCTAGACGGAACGACAGCGGCACCTACGTGTGCGGC

CTGCGGGCCGAGCTGAGAGTGACAGAGAGAAGGGCCGAG
GTGCCTACCGCCCACCCCAGCCCAAGCCCTAGGCCCGCC
GGCCAGTTCCAGACCCTGGTTTTCTGGCTGCCTATCGGC
TGCGCCGCTTTTGTGGTGGTCTGCATCCTGGGCTGTATC
CTGATCTGCTGGCTGACCAAGAAGAAGTACAGCTCTTCC

GTGCACGACCCCAACGGCGAGTACATGTTCATGCGGGCC

134 HA HA PD1 ECD,

PD1.CD4

AGCGAGAGCTTTCACGTGATCTGGCACCGGGAATCCCCA

CTGCGGGCCGAGCTGAGAGTGACAGAGAGAAGGGCCGAG

GCCCCTCACCCCAAGCAGGAGCCTCAGGAGATCAACTTC
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SEQ Construct Polypeptide DNA Sequence

name structure

NO:
CAAGAAACCCTGCACGGCTGCCAGCCTGTGACCCAGGAA

135 HA HA PD1 ECD, CCCGGCTGGTTCCTGGACAGCCCCGACAGACCTTGGAAT

CCTCCAACCTTTAGCCCAGCCCTGCTGGTGGTGACAGAGPD1.OX4 OX40 TM, OX40
GGAGATAACGCCACCTTCACCTGCAGCTTCAGCAACACC

0
AGCGAGAGCTTTCACGTGATCTGGCACCGGGAATCCCCA

CAGCTGCCCAACGGCAGAGACTTCCACATGTCTGTGGTG
CGGGCTAGACGGAACGACAGCGGCACCTACGTGTGCGGC
GTGATTTCTCTGGCTCCTAAGATCCAGATCAAGGAATCO

GTGCCTACCGCCCACCCCAGCCCAAGCCCTAGGCCCGCC

CCCCCCGACGCCCACAAGCCTCCAGGCGGCGGATCTTTC
AGAACCCCTATCCAGGAGGAACAGGCCGATGCTCACAGC

ACACTGGCCAAGATC
136 HA HA PD1 ECD,

PD1.BAF BAFFR TM,

FR BAFFR AGCGAGAGCTTTCACGTGATCTGGCACCGGGAATCCCCA

AGAAGCCAGCCTGGCCAAGACTGCAGATTCCGGGTGACA

CTGGGCCTCGCCCTGGTGCTGGCCCTGGTCCTGGTGGGC

ACAAAGACCGCCGGCCCTGAACAGCAG
137 HA HA PD1 ECD, CCTGGCTGGTTCCTGGACTCCCCTGACAGACCTTGGAAC

CCCCCCACCTTCAGCCCAGCCCTGCTGGTGGTCACCGAG
GGCGACAACGCTACATTCACCTGCAGCTTCAGCAACACC

AGCGAGAGCTTCCACGTGATCTGGCACCGGGAATCTCCT

AGAAGCCAGCCTGGCCAGGACTGCAGATTCAGAGTGACO
CAGCTGCCCAACGGCCGGGACTTCCACATGAGCGTGGTG

CGGGCCAGACGGAACGACAGCGGCACCTACGTGTGCGGC
GTGATCTCTCTGGCCCCAAAGATCCAGATCAAGGAAAGO
CTGAGAGCCGAACTGCGGGTGACGGAGAGAAGAGCCGAG

GGACAATTTCAGACCCTGGTGGTCGGCGTGGTGGGCGGA
CTGCTGGGCTCTCTGGTGCTGCTGGTGTGGGTGCTGGCC

GTGATCTGCAGCAGAGCCGCTAGAGGAACAATCGGCGCC
AGACGGACCGGCCAGATGGCTGCTGGAGGACCTGGCGCT
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SEQ Construct DNA Sequence

name structure

NO:
CTGGCTGCACTTAATATGAGAGTGCGGCGGAGACTGAGC

ACCGCCCTGGCCGAAGAGATGGACTTCGAGTACCTGGAA
ATCAGACAGCTGGAAACCCAGGCCGACCCTACAGGCAGA
CTGCTGGATGCCTGGCAGGGCAGACCGGGCGCCAGCGTT

CCTAGAACAGCCGAGCTGGCCGGCATCACCACCCTGGAC
GACCCCCTGGGCCACATGCCTGAGCGGTTCGACGCCTTT

138 WT WT BR2 ECD, ACAATCCCCCCCCACGTGCAGAAGTCCGTGAACAATGAC

BR2.CD2 CD28 ECD ATGATCGTCACCGACAACAACGGCGCTGTGAAGTTTCCA
CAACTGTGCAAGTTCTGCGACGTGCGGTTCAGCACATGC

8 (truncated), CD28

TM, CD28 AGCATCTGTGAAAAACCTCAGGAGGTGTGCGTGGCCGTG
intracellular

TGTCACGATCCTAAGCTGCCTTACCACGACTTCATCCTG
GAAGATGCCGCCAGCCCTAAGTGCATCATGAAGGAAAAG
AAAAAGCCTGGCGAGACCTTCTTCATGTGCTCTTGTTCT

TACAACACCAGCAACCCCGACCTGCTGCTCGTGATCTTT
CAGTGTCCTAGCCCCCTGTTCCCCGGTCCTAGCAAACCT
TTCTGGGTGCTGGTGGTGGTGGGCGGCGTGCTGGCCTGC

GTCAGATCTAAGCGGTCCAGACTGCTGCATTCTGATTAC

CACTACCAGCCTTACGCCCCTCCTCGGGACTTCGCCGCT
TATAGAAGC

139
WT WT BR2 ECD, ACAATCCCCCCCCACGTGCAGAAGTCCGTGAACAATGAC

CD28 ECD ATGATCGTCACCGACAACAACGGCGCTGTGAAGTTTCCABR2.CD2
CAACTGTGCAAGTTCTGCGACGTGCGGTTCAGCACATGC

8. YMFM (truncated), CD28
GATAACCAGAAAAGCTGTATGAGCAATTGCTCCATTACA

TM, AGCATCTGTGAAAAACCTCAGGAGGTGTGCGTGGCCGTG
CD28. YMFM TGGCGGAAGAACGACGAGAACATCACCCTGGAGACCGTG
intracellular TGTCACGATCCTAAGCTGCCTTACCACGACTTCATCCTG

GAAGATGCCGCCAGCCCTAAGTGCATCATGAAGGAAAAG
AAAAAGCCTGGCGAGACCTTCTTCATGTGCTCTTGTTCI

AGCGACGAGTGCAACGATAATATCATCTTCAGCGAGGAA
TACAACACCAGCAACCCCGACCTGCTGCTCGTGATCTTT

CACTACCAGCCTTACGCCCCTCCTCGGGACTTCGCCGCT

140 WT WT BR2 ECD, ACAATCCCCCCCCACGTGCAGAAGTCCGTGAACAATGAC

BR2.CD2 CD28 ECD
CAACTGTGCAAGTTCTGCGACGTGCGGTTCAGCACATGC

8.AYAA (truncated), CD28
GATAACCAGAAAAGCTGTATGAGCAATTGCTCCATTACA

TM, AGCATCTGTGAAAAACCTCAGGAGGTGTGCGTGGCCGTG
CD28.AYAA
intracellular TGTCACGATCCTAAGCTGCCTTACCACGACTTCATCCTG
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SEQ Construct Polypeptide DNA Sequence

name structure

NO:
AGCGACGAGTGCAACGATAATATCATCTTCAGCGAGGAA

CAGTGTCCTTCCCCTCTGTTCCCCGGCCCTAGCAAACCO

CACTACCAGGCCTACGCCGCCCCTCGGGACTTCGCCGCT
TATAGATCT

141
WT WT BR2 ECD, ACAATCCCCCCCCACGTGCAGAAGTCCGTGAACAATGAC

BR2.CD2( CD2 ECD
full) (truncated), CD2

GATAACCAGAAAAGCTGTATGAGCAATTGCTCCATTACA

GAAGATGCCGCCAGCCCTAAGTGCATCATGAAGGAAAAG

AGCGACGAGTGCAACGATAATATCATCTTCAGCGAGGAA

CTGATGGTGTTCGTGGCCCTGCTGGTGTTCTACATCACC

AACCCTGCTACCAGCCAACACCCCCCCCCCCCTCCTGGC

GGCCACCGGGTGCAGCACCAGCCTCAAAAAAGACCCCCT

142

short)

(short)

TACAACACCAGCAACCCCGACCTGCTGCTCGTGATCTTT
CAGGTCGAGCCTGTGAGCTGCCCCGAGAAGGGGCTGGAC
ATCTACCTGATCATCGGCATTTGTGGCGGCGGATCTCTG
CTGATGGTGTTCGTGGCCCTGCTGGTGTTCTACATCACC

AAGAGAAAGAAGCAGACCCCTCAGAACCCCGCCACAAGC

CCAAGTCACAGACCCCCACCTCCTGGCCACAGAGTGCAG

CAAGTGCACCAGCAGAAAGGCCCTCCTCTGCCTCGGCCT

143
WT
BR2.DAP ATGATCGTCACCGACAACAACGGCGCTGTGAAGTTTCCA

10.D57N DAP10 TM GATAACCAGAAAAGCTGTATGAGCAATTGCTCCATTACA
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T
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C
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T
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W
T

A
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T
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A
C
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SEQ Construct DNA Sequence

name structure

NO:

D57N, DAP10 AGCATCTGTGAAAAACCTCAGGAGGTGTGCGTGGCCGTG
intracellular

TGTCACGATCCTAAGCTGCCTTACCACGACTTCATCCTG

AAAAAGCCTGGCGAGACCTTCTTCATGTGCTCTTGTTCT

AGCGACGAGTGCAACGATAATATCATCTTCAGCGAGGAA
TACAACACCAGCAACCCCGACCTGCTGCTCGTGATCTTT
CAGCAGACCACACCTGGAGAACGGAGCAGCCTCCCCGCC

CTGTGCGCCAGACCTAGACGGTCCCCAGCTCAGGAGGAC
GGCAAGGTGTACATCAACATGCCTGGCAGAGGC

144 WT WT BR2 ECD,
BR2.ICO ICOS TM, ICOS ATGATCGTCACCGACAACAACGGCGCTGTGAAGTTTCCA

CAACTGTGCAAGTTCTGCGACGTGCGGTTCAGCACATGCS intracellular
GATAACCAGAAAAGCTGTATGAGCAATTGCTCCATTACA

TGGCGGAAGAACGACGAGAACATCACCCTGGAGACCGTG

GAAGATGCCGCCAGCCCTAAGTGCATCATGAAGGAAAAG
AAAAAGCCTGGCGAGACCTTCTTCATGTGCTCTTGTTCT

AGCGACGAGTGCAACGATAATATCATCTTCAGCGAGGAA

CAGTTCTGGCTGCCTATCGGCTGCGCCGCTTTTGTGGTG
GTCTGCATCCTGGGCTGTATCCTGATCTGCTGGCTGACO

AAGAAGAAGTACAGCTCTTCCGTGCACGACCCCAACGGC

AGCAGACTGACAGATGTGACCCTG
145

WT WT BR2 ECD,
BR2.CD4 ATGATCGTCACCGACAACAACGGCGCTGTGAAGTTTCCACD40 TM, CD40

CAACTGTGCAAGTTCTGCGACGTGCGGTTCAGCACATGC
0 intracellular

GATAACCAGAAAAGCTGTATGAGCAATTGCTCCATTACA
AGCATCTGTGAAAAACCTCAGGAGGTGTGCGTGGCCGTG

TGTCACGATCCTAAGCTGCCTTACCACGACTTCATCCTG
GAAGATGCCGCCAGCCCTAAGTGCATCATGAAGGAAAAG
AAAAAGCCTGGCGAGACCTTCTTCATGTGCTCTTGTTCT

AGCGACGAGTGCAACGATAATATCATCTTCAGCGAGGAA
TACAACACCAGCAACCCCGACCTGCTGCTCGTGATCTTT
CAGGCCCTGGTGGTGATCCCCATCATCTTCGGCATCCTG

TTCGCCATTCTGCTGGTGCTGGTCTTTATCAAGAAGGTG

146 WT WT BR2 ECD,
BR2.OX4 OX40 TM, OX40 ATGATCGTCACCGACAACAACGGCGCTGTGAAGTTTCCA

0 intracellular
GATAACCAGAAAAGCTGTATGAGCAATTGCTCCATTACA

TGTCACGATCCTAAGCTGCCTTACCACGACTTCATCCTG
GAAGATGCCGCCAGCCCTAAGTGCATCATGAAGGAAAAG

AGCGACGAGTGCAACGATAATATCATCTTCAGCGAGGAA
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T
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T
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T
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T
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T
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SEQ Construct Polypeptide DNA Sequence

name structure

NO:
TACAACACCAGCAACCCCGACCTGCTGCTCGTGATCTTT

CTGCTGGGCCCTCTGGCTATCCTGCTGGCCCTGTACCTG

CCTCCAGGCGGCGGATCTTTCAGAACCCCTATCCAGGAG

147 WT WT BR2 ECD,
BR2.PD1 PD1 TM, MyD88

tm.MyD8 GATAACCAGAAAAGCTGTATGAGCAATTGCTCCATTACA
8 AGCATCTGTGAAAAACCTCAGGAGGTGTGCGTGGCCGTG

TGGCGGAAGAACGACGAGAACATCACCCTGGAGACCGTG

AAAAAGCCTGGCGAGACCTTCTTCATGTGCTCTTGTTCT

CTGCTGGTGTGGGTGCTGGCCGTGATCTGCAGCAGAGCO

GCCGCCGGAGGCCCTGGCGCTGGAAGCGCCGCACCTGTG

ATGGACTTCGAGTACCTGGAAATCAGACAGCTGGAAACC

GGCCCCTCTATTGAGGAAGATTGCCAGAAATACATCCTG

GCCGCCGTGGACAGCAGCGTGCCCAGAACCGCCGAGCTG

148 dN25 dN BR2 ECD,

BR2.CD2 CD28 ECD GATAACCAGAAAAGCTGTATGAGCAATTGCTCTATCACC

8 (truncated), CD28

TM, CD28
intracellular

CAATGTCCTAGCCCCCTGTTCCCCGGTCCTAGCAAACCT
TTCTGGGTGCTGGTGGTGGTGGGCGGCGTGCTGGCCTGC

TACAGCCTGCTGGTCACAGTGGCCTTTATCATCTTCTGG
GTCAGATCTAAGCGGTCCAGACTGCTGCATTCTGATTAC

ATGAACATGACCCCTAGAAGACCTGGACCTACAAGAAAG
CACTACCAGCCTTACGCCCCTCCTCGGGACTTCGCCGCT

149 CAGCTGTGCAAGTTCTGCGACGTGCGGTTCAGCACCTGT

BR2.CD2 CD28 ECD
TCCATCTGCGAGAAGCCTCAGGAGGTGTGCGTGGCCGTG

8.YMFM (truncated), CD28
TGGCGGAAGAACGACGAGAACATTACACTGGAAACCGTG

TM,
CD28. YMFM
intracellular AAAAAGCCAGGCGAGACATTTTTCATGTGCTCCTGTAGC
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G
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G
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T
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R
2
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C
D
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C
D
2
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E
C
D

T
C
C
A
T
C
T
G
C
G
A
G
A
A
G
C
C
T
C
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G
G
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,
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SEQ Construct

name structure

NO:
AGCGACGAGTGCAACGACAATATCATCTTTAGCGAGGAA

CAATGTCCTAGCCCCCTGTTCCCCGGTCCTAGCAAACCT

TACAGCCTGCTGGTCACAGTGGCCTTTATCATCTTCTGG

ATGTTCATGACCCCTAGAAGACCTGGACCTACAAGAAAG
CACTACCAGCCTTACGCCCCTCCTCGGGACTTCGCCGCT
TATAGAAGC

150 dN25 BR2 ECD, CAGCTGTGCAAGTTCTGCGACGTGCGGTTCAGCACCTGT

CD28 ECD

8.AYAA (truncated), CD28

TM, TGTCACGATCCTAAGCTGCCTTACCACGACTTCATCCTG
CD28.AYAA GAAGATGCCGCCAGCCCTAAGTGCATCATGAAGGAAAAG
intracellular

AGCGACGAGTGCAACGACAATATCATCTTTAGCGAGGAA
TACAACACCAGCAACCCCGACCTGCTCCTGGTCATCTTC
CAATGTCCTAGCCCCCTGTTCCCCGGTCCTAGCAAACCT

TACAGCCTGCTGGTCACAGTGGCCTTTATCATCTTCTGG

ATGAACATGACCCCTAGAAGACCTGGACCTACAAGAAAG
CACTACCAGGCCTACGCCGCCCCTCGGGACTTCGCCGCT
TATAGAAGC

151 dN25 dN25 BR2 ECD,
GATAACCAGAAAAGCTGTATGAGCAATTGCTCTATCACCBR2.CD2( CD2 ECD
TCCATCTGCGAGAAGCCTCAGGAGGTGTGCGTGGCCGTGfull) (truncated), CD2
TGGCGGAAGAACGACGAGAACATTACACTGGAAACCGTG

TM, CD2
intracellular GAAGATGCCGCCAGCCCTAAGTGCATCATGAAGGAAAAG

AGCGACGAGTGCAACGACAATATCATCTTTAGCGAGGAA
TACAACACCAGCAACCCCGACCTGCTCCTGGTCATCTTC
CAAGTGGAGCCTGTGTCCTGTCCTGAGAAGGGACTGGAC

ATCTACCTGATCATCGGCATCTGCGGAGGAGGCAGCCTG

AAGCGGAAGAAGCAGCGGAGCAGACGGAATGACGAGGAA
CTCGAGACAAGAGCCCATCGGGTCGCCACAGAGGAAAGA
GGCAGAAAGCCCCACCAGATTCCTGCCAGCACACCTCAG
AACCCTGCTACCAGCCAACACCCCCCCCCCCCTCCTGGC
CACAGATCTCAGGCCCCTAGCCACCGGCCCCCGCCACCT
GGCCACCGGGTGCAGCACCAGCCTCAAAAAAGACCCCCT

GCTCCTAGCGGCACACAGGTGCACCAGCAGAAAGGTCCT

152 dN25 dN25 BR2 ECD,

BR2.CD2( CD2 ECD
short) (truncated), CD2

TM, CD2 TGTCACGATCCTAAGCTGCCTTACCACGACTTCATCCTG
intracellular

AAAAAGCCAGGCGAGACATTTTTCATGTGCTCCTGTAGC

CAAGTCGAGCCTGTGAGCTGCCCCGAGAAGGGGCTGGAC
ATCTACCTGATCATCGGCATTTGTGGCGGCGGATCTCTG
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T
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T
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SEQ Construct Polypeptide DNA Sequence

name structure

NO:
CTGATGGTGTTCGTGGCCCTGCTGGTGTTCTACATCACC

CAGCATCCTCCACCACCTCCCGGCCACCGGAGCCAGGCC

CACCAGCCCCAGAAGCGGCCTCCAGCTCCTAGCGGAACC

AGAGTGCAGCCTAAACCTCCGCACGGCGCTGCTGAGAAC

153 dN25 dN25 BR2 ECD,

BR2.DAP
10.D57N DAP10 TM TGGCGGAAGAACGACGAGAACATTACACTGGAAACCGTG

TGTCACGATCCTAAGCTGCCTTACCACGACTTCATCCTG
intracellular GAAGATGCCGCCAGCCCTAAGTGCATCATGAAGGAAAAG

TACAACACCAGCAACCCCGACCTGCTCCTGGTCATCTTC

AACGCCGTGGCTTCTCTGCTGATCGTGGGCGCCGTGTTC

GGCAAGGTGTACATCAACATGCCTGGCAGAGGC
154 dN25 dN25 BR2 ECD,

BR2.ICO ICOS TM, ICOS

TGGCGGAAGAACGACGAGAACATTACACTGGAAACCGTG

AGCGACGAGTGCAACGACAATATCATCTTTAGCGAGGAA

CAATTCTGGCTGCCTATCGGCTGCGCCGCTTTTGTGGTG

155 dN25 dN25 BR2 ECD, CAGCTGTGCAAGTTCTGCGACGTGCGGTTCAGCACCTGT

BR2.CD4 CD40 TM, CD40

0 intracellular

TACAACACCAGCAACCCCGACCTGCTCCTGGTCATCTTC
CAAGCCCTGGTGGTGATCCCCATCATCTTCGGCATCCTG
TTCGCCATTCTGCTGGTGCTGGTCTTTATCAAGAAGGTG

GCCAAGAAACCTACAAACAAGGCCCCTCACCCCAAGCAG
GAGCCTCAGGAGATCAACTTCCCCGACGACCTGCCTGGA
AGCAATACCGCCGCTCCAGTGCAAGAAACCCTGCACGGC

ATCAGCGTGCAGGAGCGGCAG
156 dN25 dN25 BR2 ECD,

BR2.OX4 GATAACCAGAAAAGCTGTATGAGCAATTGCTCTATCACCOX40 TM, OX40
TCCATCTGCGAGAAGCCTCAGGAGGTGTGCGTGGCCGTG0 intracellular

80

20
26

20
18

94
   

   
12

 M
ar

 2
02

6

S
E
Q

C
o
n
s
t
r
u
c
t

n
a
m
e

s
t
r
u
c
t
u
r
e

N
O
:

2
0
2
6
2
0
1
8
9
4
 
1
2
 
M
a
r
 
2
0
2
6

C
T
G
A
T
G
G
T
G
T
T
C
G
T
G
G
C
C
C
T
G
C
T
G
G
T
G
T
T
C
T
A
C
A
T
C
A
C
C

C
A
G
C
A
T
C
C
T
C
C
A
C
C
A
C
C
T
C
C
C
G
G
C
C
A
C
C
G
G
A
G
C
C
A
G
G
C
C

C
A
C
C
A
G
C
C
C
C
A
G
A
A
G
C
G
G
C
C
T
C
C
A
G
C
T
C
C
T
A
G
C
G
G
A
A
C
C

A
G
A
G
T
G
C
A
G
C
C
T
A
A
A
C
C
T
C
C
G
C
A
C
G
G
C
G
C
T
G
C
T
G
A
G
A
A
C

1
5
3

d
N
2
5

d
N
2
5
 
B
R
2
 
E
C
D
,

D
A
P
1
0
 
T
M

T
G
G
C
G
G
A
A
G
A
A
C
G
A
C
G
A
G
A
A
C
A
T
T
A
C
A
C
T
G
G
A
A
A
C
C
G
T
G

T
A
C
A
A
C
A
C
C
A
G
C
A
A
C
C
C
C
G
A
C
C
T
G
C
T
C
C
T
G
G
T
C
A
T
C
T
T
C

A
A
C
G
C
C
G
T
G
G
C
T
T
C
T
C
T
G
C
T
G
A
T
C
G
T
G
G
G
C
G
C
C
G
T
G
T
T
C

G
G
C
A
A
G
G
T
G
T
A
C
A
T
C
A
A
C
A
T
G
C
C
T
G
G
C
A
G
A
G
G
C

1
5
4

d
N
2
5

d
N
2
5
 
B
R
2
 
E
C
D
,

A
G
C
G
A
C
G
A
G
T
G
C
A
A
C
G
A
C
A
A
T
A
T
C
A
T
C
T
T
T
A
G
C
G
A
G
G
A
A

C
A
A
T
T
C
T
G
G
C
T
G
C
C
T
A
T
C
G
G
C
T
G
C
G
C
C
G
C
T
T
T
T
G
T
G
G
T
G

1
5
5

d
N
2
5

d
N
2
5
 
B
R
2
 
E
C
D
,

C
A
G
C
T
G
T
G
C
A
A
G
T
T
C
T
G
C
G
A
C
G
T
G
C
G
G
T
T
C
A
G
C
A
C
C
T
G
T

T
A
C
A
A
C
A
C
C
A
G
C
A
A
C
C
C
C
G
A
C
C
T
G
C
T
C
C
T
G
G
T
C
A
T
C
T
T
C

A
T
C
A
G
C
G
T
G
C
A
G
G
A
G
C
G
G
C
A
G

1
5
6

d
N
2
5

d
N
2
5
 
B
R
2
 
E
C
D
,

G
A
T
A
A
C
C
A
G
A
A
A
A
G
C
T
G
T
A
T
G
A
G
C
A
A
T
T
G
C
T
C
T
A
T
C
A
C
C

8
0



SEQ Construct DNA Sequence

name structure

NO:
TGTCACGATCCTAAGCTGCCTTACCACGACTTCATCCTG

AAAAAGCCAGGCGAGACATTTTTCATGTGCTCCTGTAGC

TACAACACCAGCAACCCCGACCTGCTCCTGGTCATCTTO

CTGCTGGGCCCTCTGGCTATCCTGCTGGCCCTGTACCTG

CCTCCAGGCGGCGGATCTTTCAGAACCCCTATCCAGGAG
GAACAGGCCGATGCTCACAGCACACTGGCCAAGATC

157 dN25 BR2 ECD, CAGCTGTGCAAGTTCTGCGACGTGCGGTTCAGCACCTGT
GATAACCAGAAAAGCTGTATGAGCAATTGCTCTATCACC

FR BAFFR

GAAGATGCCGCCAGCCCTAAGTGCATCATGAAGGAAAAG
AAAAAGCCAGGCGAGACATTTTTCATGTGCTCCTGTAGC

TACAACACCAGCAACCCCGACCTGCTCCTGGTCATCTTC
CAATTCGGCGCTCCCGCTCTGCTGGGCCTCGCCCTGGTG
CTGGCCCTGGTCCTGGTGGGCCTGGTGTCCTGGCGGCGG

CCTGATGGCGATAAGGACGCCCCTGAGCCTCTGGACAAA

CCTGCCTGGCCTCCACCAGGCGAGGACCCCGGAACAACC

CCTCCTGGCCACAGCGTGCCTGTGCCCGCCACCGAGCTG
GGATCTACAGAACTGGTGACCACAAAGACCGCCGGCCCT

158 dN25 dN25 BR2 ECD, CAGCTGTGCAAGTTCTGCGACGTGCGGTTCAGCACCTGT

BR2.PD1 GATAACCAGAAAAGCTGTATGAGCAATTGCTCTATCACCPD1 TM, MyD88
TCCATCTGCGAGAAGCCTCAGGAGGTGTGCGTGGCCGTG

tm.MyD8
8 TGTCACGATCCTAAGCTGCCTTACCACGACTTCATCCTG

AAAAAGCCAGGCGAGACATTTTTCATGTGCTCCTGTAGC
AGCGACGAGTGCAACGACAATATCATCTTTAGCGAGGAA
TACAACACCAGCAACCCCGACCTGCTCCTGGTCATCTTC
CAAGTCGGCGTGGTGGGCGGACTGCTGGGCTCTCTGGTG

GCTAGAGGAACAATCGGCGCCAGACGGACCGGCCAGATG
GCCGCCGGAGGCCCTGGCGCTGGAAGCGCCGCACCTGTG
TCCTCTACATCTAGTCTGCCTCTGGCCGCTCTTAATATG

AGAGTGCGGAGAAGACTGAGCCTGTTCCTGAACGTGCGC
ACACAAGTGGCCGCTGATTGGACTGCCCTGGCTGAAGAG

ATGGACTTCGAGTACCTGGAAATCAGACAGCTGGAAACC
CAGGCCGACCCCACAGGCCGGCTGCTGGACGCCTGGCAG

CCTGAAAGATTCGACGCCTTCATCTGCTACTGTCCTAGC

TCAGACCCTACTAGAGTCGAGACCGCTACCGAGACCGCT
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SEQ Construct Polypeptide

name structure

NO:
domain, IL2RbYY TTCCCAGCACACTACCGGAGACTGAGGCACGCACTGTGG
signaling domain

CTGAGGGATACAGCCGCCCTGAGCCCACCTAAGGCAACO

GAAATCCTGCCAAAATCCTCTGAGCGGACACCCCTGCCC

AGCTCCCCCCAGCCTCTGCAGCCACTGTCCGGAGAGGAC

CTGTTCTCTCCAAGCGGACAGGGAGAGTTTCGGGCCCTG

dnHACi
PD1 sequence

HA
GACTCCCCTGATAGGCCCTGGAATCCCCCAACTTTCTCC
CCTGCCCTGCTGGTGGTCACTGAAGGCGACAACGCCACCPD1 ECD, PD1 TM
TTCACATGCAGCTTTTCCAACACCTCTGAGAGCTTCCAC

CAGGATTGCCGGTTCAGAGTGACCCAGCTGCCCAACGGC

AGGGTGACCGAGAGGAGGGCAGAGGTGCCTACAGCACAC

CTGGTGGTGGGAGTGGTGGGAGGCCTGCTGGGCAGCCTG

167 CCR 15.3 TPOR TM, TPOR
TGGATCTCTCTGGTGACCGCCCTGCTGCTGGTGCTGGGC

signaling domain
CTGAGGGATACAGCCGCCCTGAGCCCACCTAAGGCAACC

GAAATCCTGCCAAAATCCTCTGAGCGGACACCCCTGCCC

ACCGGCTCTAGCCCACAGCCACTGCAGCCACTGTCTGGA

[0176] The engineered immune cells provided herein can comprise one or more mimotope

sequences that enable sorting of cells to enrich a population for cells engineered as described

herein, e.g. cells that express the antigen binding protein, and/or that provide a safety switch

5
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5

known to those skilled in the art, can be used. In some embodiments, cells can be derived

10

[0178] Also provided herein are cell lines obtained from a modified e.g. transformed or

engineered immune cell e.g. engineered T cell according to any of the methods described

herein. In some embodiments, the cell line prepared from or derived from an engineered

15

receptor, and optionally a CAR and/or CCR; the cell line optionally is also modified or

of one or more of CD70, CD52, PD1, TIM3, CISH, cbl-b, TIGIT and TCRa

20

example without limitation, in U.S. Patents 6,352,694; 6,534,055; 6,905,680; 6,692,964;

5,858,358; 6,887,466; 6,905,681; 7,144,575; 7,067,318; 7,172,869; 7,232,566; 7,175,843;

25 20060121005. Immune cells e.g. T cells can be expanded in vitro or in vivo. Generally, the

immune cells of the instant disclosure can be expanded, for example, by contact with an agent

that stimulates a CD3 TCR complex and a co-stimulatory molecule on the surface of the

30

e.g., a T cell.
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[0180] In some embodiments, T cell populations can be stimulated in vitro by contact with,

for example, an anti-CD3 antibody, or antigen-binding fragment thereof, or an anti-CD2

antibody immobilized on a surface, or by contact with a protein kinase C activator (e.g.,

bryostatin) in conjunction with a calcium ionophore. For co-stimulation of an accessory

5 molecule on the surface of the T cells, a ligand that binds the accessory molecule is used. For

example, a population of T cells can be contacted with an anti-CD3 antibody and an anti-

CD28 antibody, under conditions appropriate for stimulating proliferation of the T cells.

Conditions appropriate for T cell culture include an appropriate medium (e.g., Minimal

Essential Media, RPMI Media 1640 or, X-VIVO 5, (Lonza)) that can contain factors

10 necessary for proliferation and viability, including serum (e.g., fetal bovine or human serum),

interleukin-2 (IL-2), insulin, IFN-, IL-4, IL-7, GM-CSF, IL-10, IL-2, IL-15, a TGFß, and

TNF, or any other additives for the growth of cells known to the skilled artisan. Other

15

15 and X-VIVO 20, OpTmizerM, with added amino acids, sodium pyruvate, and vitamins,

either serum-free or supplemented with an appropriate amount of serum (or plasma) or a

expansion of T cells. Antibiotics, e.g., penicillin and streptomycin, are included only in

20

cells are maintained under conditions necessary to support growth, for example, an

appropriate temperature (e.g., 37° C) and atmosphere (e.g., air plus 5% CO2). Immune cells

25 [0181] In some embodiments, the cells of the instant disclosure can be expanded by co-

[0182] In another aspect, the instant disclosure provides compositions (such as

pharmaceutical compositions) comprising any of the cells e.g. engineered immune cells of

30 the instant disclosure. In some embodiments, the composition comprises an engineered

immune cell e.g. an engineered T cell comprising a polynucleotide encoding a chimeric

polypeptide as disclosed herein e.g. a chimeric switch receptor, or a population of cells that

comprise such an engineered immune cell, e.g. a population of cells that comprise between
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protein and/or enriched for cells that express one or more of a CAR and a CCR, wherein a

polynucleotide encoding the chimeric switch receptor is inserted at a CD70 locus, CD52

locus, PD1 locus, TIM3 locus, CISH locus, TIGIT locus, or cbl-b locus, and wherein a

population. The population enriched for the modified cells can then be used in the methods

for example. In some embodiments, the enriched population of cells contains, or contains at

enriched population of cells that comprise one or more of the modifications is at least 30%

higher than the proportion of cells of the starting population of cells that comprise the desired

25

Methods of Treating

[0184] Engineered immune cells, e.g. engineered T cells obtained by the methods described

30
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cancer, epithelial cancer, salivary cancer, liver cancer, stomach cancer, thyroid cancer, lung

cancer, ovarian cancer, breast cancer, prostate cancer, esophageal cancer, pancreatic cancer,

glioma, leukemia, multiple myeloma, renal cell carcinoma, bladder cancer, cervical cancer,

choriocarcinoma, colon cancer, oral cancer, skin cancer, and melanoma. In some

5 embodiments, the subject is a previously treated adult subject with locally advanced or

metastatic melanoma, squamous cell head and neck cancer (SCHNC), ovarian carcinoma,

sarcoma, or relapsed or refractory classic Hodgkin's Lymphoma (cHL).

[0185] In some embodiments, engineered immune cells e.g., engineered T cells according to

the instant disclosure, or a cell line derived from the engineered immune cells e.g., engineered

10 T cells, can be used in the manufacture of a medicament for treatment of a disorder in a subject

in need thereof. In some embodiments, the disorder can be, for example, a cancer, an

autoimmune disorder, or an infection.

15

comprises a step of administering the engineered immune cells e.g., engineered T cells of the

instant disclosure, to a subject in need thereof.

disclosure can undergo robust in vivo cell expansion and can persist for an extended amount

20

prophylactic. The method of the instant disclosure can be either part of an autologous

immunotherapy or part of an allogeneic immunotherapy treatment. The instant disclosure is

particularly suitable for allogeneic immunotherapy. Engineered immune cells e.g., engineered

T cells prepared from cells provided by a donor, can be transformed into non-alloreactive

25 cells using standard protocols and reproduced as needed, thereby producing e.g. CAR-T cells

ALLO CAR T therapeutic product.

[0188] In another aspect, the instant disclosure provides a method of inhibiting tumor growth

30 or progression in a subject who has a tumor, comprising administering to the subject an

effective amount of engineered immune cells e.g. engineered T cells as described herein. In

another aspect, the present disclosure provides a method of inhibiting or preventing metastasis
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5

herein in the manufacture of a medicament for the treatment of cancer or for inhibiting tumor

growth or progression in a subject in need thereof.

15 [0192] In certain embodiments, the functional expression level of one or more of CD70,

CD52, PD1, TIM3, CISH, cbl-b, TIGIT and TCRa in an engineered immune cell of the instant

disclosure is decreased by or by at least about 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%,

65%, 70%, 75%, 80%, 85%, 90%, 95%, 99%, or 100% relative to the corresponding

Expression levels can be determined by any known method, such as FACS or MACs. In

In some embodiments, both alleles of one gene are knocked out, so that gene's expression

level in the engineered immune cell disclosed herein is 0% of that of a corresponding non-

30
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expression can be observed if, for example, expression is reduced by some means other than

knock-out, as described herein.

[0193] In some embodiments, the expression level of one or more of CD70, CD52, PD1,

TIM3, CISH, cbl-b, TIGIT and TCRa in the engineered cells of the present disclosure can be

measured directly by assaying the cells for gene products and their properties using standard

techniques known to those of skill in the art (e.g. RT-qPCR, nucleic acid sequencing, antibody

staining, or some combination of techniques). In some embodiments, the functional

expression level of one or more of CD70, CD52, PD1, TIM3, CISH, cbl-b, TIGIT and TCRa

is measured by standard techniques known in the art, e.g. flow cytometry. These

10 measurements can be compared to corresponding measurements made on comparable cells

that have not been engineered to reduce the corresponding functional expression level. In a

population of cells that comprises an engineered cell e.g. engineered immune cell of the

invention, a pooled sample of the material being measured, e.g. RNA or protein or cells, will

15

20 also be assayed, for example, by measuring the degree to which the engineered immune cells

to which non-engineered, but otherwise comparable e.g. identical, immune cells survive

under the same conditions.

[0195] In some embodiments, the treatment disclosed herein can be in combination with one

25 or more therapies against cancer selected from the group of surgery, antibodies therapy,

chemotherapy, cytokines therapy, dendritic cell therapy, gene therapy, hormone therapy, laser

light therapy and radiation therapy.

[0196] In some embodiments, treatment can be administered to subjects undergoing an

immunosuppressive treatment. Indeed, the instant disclosure can rely on cells or a population

30 of cells which have been made resistant to at least one immunosuppressive agent due to the

inactivation of a gene encoding a receptor for such immunosuppressive agent. In this aspect,
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5

herein. In some embodiments the administration of the cells or population of cells can

comprise administration of about 10 to about 10 cells per kg body weight including all

integer values of cell numbers within those range, or administration of between 0.1x10 and

5x10 engineered immune cells of the invention per kg body weight, or a total of between

0.1x10 and 5x10 engineered immune cells. The cells or population of cells can be

administered in one or more doses. In some embodiments, an effective amount of cells can

20

administered as more than one dose over a period time. Timing of administration is within

donor. While individual needs vary, determination of optimal ranges of effective amounts of

25 a given cell type for a particular disease or conditions is within the skill of the art. An effective

amount means an amount which provides a therapeutic or prophylactic benefit. The dosage

administered will be dependent upon the age, health and weight of the recipient, the kind of

concurrent treatment, if any, the frequency of treatment and the nature of the effect desired.

30
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[0199] In some embodiments of the instant disclosure, cells e.g. engineered immune cells as

disclosed herein are administered to a subject in conjunction with (e.g., before,

simultaneously or following) any number of relevant treatment modalities, including but not

limited to treatment with agents such as monoclonal antibody therapy, CCR2 antagonist (e.g.,

5 INC-8761 ), antiviral therapy, cidofovir and interleukin-2, Cytarabine (also known as ARA-

C) or nataliziimab treatment for MS subjects or efaliztimab treatment for psoriasis subjects

or other treatments for PML subjects. In some embodiments, BCMA specific CAR-T cells

are administered to a subject in conjunction with one or more of the following: an anti-PD-1

antibody (e.g., nivolumab, pembrolizumab), an anti-PD-L1 antibody (e.g., avelumab,

10 atezolizumab, or durvalumab), an anti-OX40 antibody, an anti-4-1 BB antibody (e.g.,

Utolimumab), an anti-MCSF antibody, an anti-GITR antibody, and/or an anti-TIGIT

antibody. In further embodiments, the immune cells, e.g. T cells, of the instant disclosure can

be used in combination with surgery, chemotherapy, radiation, immunosuppressive agents,

such as cyclosporin, azathioprine, methotrexate, mycophenolate, and FK506, antibodies, or

15

20

Biochemistry 1992 Apr 28;31(16):3896-901; Bierer, Hollander et al. Curr Opin Immunol.

minutes (e.g. from 1 to 360 minutes) up to hours (e.g. up to 6, 12, 18 or 24 hours), days (e.g.

up to between 1 and 7 days), or weeks e.g. up to 1, 2, 4, 8, 16 or 52 weeks.

25 [0200] In a further embodiment, the cell compositions of the instant disclosure are

administered to a subject in conjunction with (e.g., before, simultaneously or following) bone

marrow transplantation, T cell ablative therapy using either chemotherapy agents such as

fludarabine, external-beam radiation therapy (XRT), cyclophosphamide, or antibodies such

as CAMPATH. In some embodiments, the cell compositions of the instant disclosure are

30 administered following B-cell ablative therapy such as agents that react with CD20, e.g.,

Rituxan. For example, in one embodiment, subjects can undergo standard treatment with high

dose chemotherapy followed by peripheral blood stem cell transplantation. In certain

embodiments, following the transplant, subjects receive an infusion of expanded immune
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therapeutic treatments.

[0202] The instructions relating to the use of the kit components generally include

information as to dosage, dosing schedule, and route of administration for the intended

treatment. The containers can be unit doses, bulk packages (e.g., multi-dose packages) or sub-

unit doses. Instructions supplied in the kits of the instant disclosure are typically written

instructions on a label or package insert (e.g., a paper sheet included in the kit), but machine-

acceptable.

includes, but is not limited to, vials, bottles, jars, flexible packaging (e.g., sealed Mylar or

specific device, such as an inhaler, nasal administration device (e.g., an atomizer) or an

30
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e.g. T cell according to the instant disclosure. The container can further comprise a second

pharmaceutically active agent.

[0204] Kits can optionally provide additional components such as buffers and interpretive

information. Normally, the kit comprises a container and a label or package insert(s) on or

5 associated with the container.

Methods of Sorting and Depletion

[0205] In some embodiments, provided are methods for in vitro sorting of a population of

immune cells, wherein a subset of the population of immune cells comprises immune cells

engineered as described herein to express one or more of CD70, CD52, PD1, TIM3, CISH,

10 cbl-b, TIGIT and TCRa at a reduced level and/or express a chimeric switch receptor and an

antigen binding protein, e.g., a CAR. In various embodiments the method comprises

contacting the population of immune cells with a monoclonal antibody specific for an epitope

(e.g., a mimotope such as those provided in US2018/0002435) unique to the engineered cell,

e.g. an epitope of the antigen binding protein or a mimotope incorporated into the antigen

15 binding protein, and selecting the immune cells that bind to the monoclonal antibody to obtain

[0206] In some embodiments, the monoclonal antibody specific for the epitope is optionally

conjugated to a fluorophore. In this embodiment, the step of selecting the cells that bind to

20 the monoclonal antibody can be done by Fluorescence Activated Cell Sorting (FACS).

[0207] In some embodiments, said monoclonal antibody specific for said epitope is

optionally conjugated to a magnetic particle. In this embodiment, the step of selecting the

cells that bind to the monoclonal antibody can be done by Magnetic Activated Cell Sorting

(MACS).

25

expressing the chimeric switch receptor of the present disclosure and an antigen binding

protein, e.g., a CAR is chosen from alemtuzumab, ibritumomab tiuxetan, muromonab-CD3,

tositumomab, abciximab, basiliximab, brentuximab vedotin, cetuximab, infliximab,

rituximab, bevacizumab, certolizumab pegol, daclizumab, eculizumab, efalizumab,

30 gemtuzumab, natalizumab, omalizumab, palivizumab, ranibizumab, tocilizumab,

trastuzumab, vedolizumab, adalimumab, belimumab, canakinumab, denosumab, golimumab,
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5

some embodiments, the population of CAR-expressing immune cells obtained when using

the method for in vitro sorting CAR-expressing immune cells, comprises at least 85% CAR-

[0210] In some embodiments, the population of CAR-expressing immune cells obtained

10 when using the method for in vitro sorting CAR-expressing immune cells described above

shows increased cytotoxic activity in vitro compared with the initial (non-sorted) cell

population. In some embodiments, said cytotoxic activity in vitro is increased by 10%, 20%,

30% or 50%. In some embodiments, the immune cells are T-cells.

15

source populations can include selecting cells that express an antigen such as CD34 antigen,

using combinations of density centrifugation, immuno-magnetic bead purification, affinity

chromatography, and fluorescent activated cell sorting.

20

cells primarily by optical means. Since different cell types can be distinguished by

quantitating structural features, flow cytometry and cell sorting can be used to count and sort

cells of different phenotypes in a mixture.

25 with one or more labeled markers, and 2) determining the number of labeled cells relative to

the total number of cells in the population. In some embodiments, the method of labeling cell

types includes binding labeled antibodies to markers expressed by the specific cell type. The

antibodies can be either directly labeled with a fluorescent compound or indirectly labeled

using, for example, a fluorescent-labeled second antibody which recognizes the first antibody.

30
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various cell populations depending on their surface antigens (CD molecules) by using

superparamagnetic nanoparticles and columns. MACS can be used to obtain a pure cell

population. Cells in a single-cell suspension can be magnetically labeled with microbeads.

The sample is applied to a column composed of ferromagnetic spheres, which are covered

5 with a cell-friendly coating allowing fast and gentle separation of cells. The unlabeled cells

pass through while the magnetically labeled cells are retained within the column. The flow-

through can be collected as the unlabeled cell fraction. After a washing step, the column is

removed from the separator, and the magnetically labeled cells are eluted from the column.

[0215] A detailed protocol for the purification of a specific cell population such as T-cells

10 can be found in Basu S et al. (2010). (Basu S, Campbell HM, Dittel BN, Ray A. Purification

of specific cell population by fluorescence activated cell sorting (FACS). J Vis Exp. (41):

1546).

Example 1: Design of chimeric switch receptors

15 [0216] Chimeric switch receptors can be fusion proteins comprising an ectodomain and/or

the transmembrane domain and/or intracellular signaling domain derived from one or more

costimulatory proteins (e.g. CD2, CD28, MyD88, DAP10 or ICOS). Chimeric switch

receptors can compete with endogenous inhibitory receptors (e.g. PD1 or TGFbR) for ligand

binding to subvert immunesuppression, and transmit a costimulatory signal in PDL1/2- or

[0217] In chimeric switch receptors containing an ectodomain derived from PD1, the

ectodomain may, for example, either be the wildtype sequence, or be modified to bind PD1

ligands with higher affinity than wildtype PD1.

[0218] In chimeric switch receptors containing an ectodomain derived from TGFbR2 (also

referred to herein as "BR2"), the ectodomain may, for example, either be the wildtype

sequence, or be modified, for example, to have 25 residues deleted from the N-terminus of

TGFbR1, which may in turn interfere with costimulatory signaling of chimeric switch

receptors. Deleting the N25 peptide abolishes TGFbR1 recruitment and may enhance

chimeric switch receptor signaling.
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with a DLL3 CAR using lentivirus co-transduction

15 DLL3 CAR, primary human T cells were first purified from LeukoPak (StemCell

Technologies) using EasySep Human T Cell Isolation Kit (StemCell).

20

5x10 SHP-77 cells were injected to NSG mice (n = 8/group) subcutaneously on day 0, and

5x10 CAR T cells were injected intravenously on day 14. In these experiments, peripheral

blood T cells numbers were analyzed by flow cytometry on days 71, 85, and 99 post implant.

Next, the CAR T cells were tested in a high stringency subcutaneous tumor mode. In this

25 model, 5x10 NCI-H82 cells were injected subcutaneously to NSG mice (n = 10/group) on

T-plex human cytokine assay kit on week 1 and 4.

30 [0224] As shown in FIGs. 2A-2B, the 2G1 CAR T expressing the 15.1 CCR construct

outperformed the same CAR T cells expressing the 15.3 CCR construct, in the low stringency
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SHP-77 subcutaneous tumor model. DLL3 2G1.15.1 CAR ("+15tail.1") exhibited the most

durable anti-tumor response than DLL3 2G1.15.3 CAR ("+15tail.3") or the parental CAR

without a CCR ("2G1-RSR") (FIG. 2A). The DLL3 2G1.15.1 CAR also demonstrated highest

amount of CAR T cells in blood post injection, i.e., evidence of in vivo persistence among

5 the three (FIG. 2B). Similarly, in a high stringency animal model, DLL3 2G1.15.1 CAR at a

suboptimal CAR T dose (3x10/animal), i.e., a more stringent condition, outperformed the

DLL3 2G1.15.3 CAR (FIG. 2C), although the difference is less pronounced when

6x10/animal CAR T cells were injected, i.e., a less stringent condition. The DLL3 2G1.15.1

CAR also exhibited superior in vivo persistence (FIG. 2D) and secreted higher level of serum

10 cytokine in the high stringency animal model (FIG. 2E). As the DLL3 2G1.15.1 CAR showed

the best activities, CAR T cells expressing the 2G1 CAR and 15.1 CCR were used in the

following experiments.

[0225] To make lentivirus encoding the DLL3 CAR alone, DLL3 CAR and a CCR, and/or

15 of DMEM (Gibco) supplemented with 10% FBS (Hyclone) per well of a 6-well plate on Day

receptor vector in 250uL Opti-MEM (Gibco) per well of the 6-well plate ("DNA mix"). 10uL

Lipofectamine 2000 (Invitrogen) in 250uL Opti-MEM was incubated at room temperature for

20 5 minutes and then added to the DNA mix. The mixture was incubated at room temperature

for 20 minutes and the total volume of 500uL was slowly added to the sides of the wells

human T TransAct (Miltenyi Biotec, Cat# 130-111-160, 1:100 dilution). On Day 2, the media

25 from each well of the 6-well plate was replaced with 2mL per well of T cell transduction

0.75 million cells per mL in 1 mL of T cell transduction media per well of a Grex-24 plate

(Wilson Wolf, cat# 80192M). The lentiviral supernatants from HEK293T cells were

harvested and passed through a 0.45 micron filter (EMD Millipore) to remove cell debris, and

30 then mixed with the Lenti-X Concentrator (Clontech) and incubated for 30 minutes at 4°C.

The mixture was then centrifuged 1,500 X g for 45 minutes at 4°C to obtain a high-titer virus-
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5

10

expressed alone or together with DLL3 CAR and a CCR (2G1.15.1) on the surface of primary

15

receptor was determined by staining with recombinant DLL3 and nivolumab. The plots were

gated on live single T cell. FIG. 2G presents a bar graph summarizing the percentage of T

20

switch receptors using lentivirus co-transduction

[0227] Cytotoxicity of T cells produced according to the methods in Example 2 was

25

differentiation and exhaustion. This assay was used to select optimal clones with high target

PDL1-low) or DMS 273-PDL1(DLL3-low, PDL1-high) cells were seeded in 96-well plates

30

cells attached to the bottom of the plates, T cells expressing PD1 chimeric switch receptors

alone or together with the DLL3 CAR were thawed and added to plated target cells at an
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effector:target (E:T) ratio of 9:1 or 3:1 in 100ul RPMI medium with 10% FBS. Every 2 to 3

days thereafter, 100 µl medium containing T cells was transferred to freshly plated target cells

and the percentage lysis of previously plated target cells was determined using the one-glo

assay system or CellTiter-glo system (Promega). Each condition was assayed in 3 to 6

5 replicates. Average percentage of lysis and standard deviation were plotted in FIGs. 3A and

3B. FIG. 3A presents experimental data of the serial killing assay showing cytotoxicity of T

cells co-expressing the DLL3 CAR and PD1 chimeric switch receptors with the wildtype PD1

ectodomain against DMS 273 (PDL1-low) or DMS 273-PDL1 (PDL1-high) cells. The data

of high affinity PD1 chimeric switch receptor are shown in FIG. 3B. DLL3 CAR T cells

10 expressing WT PD1-CD28, WT PD1-CD2short, HA PD1-CD28, or HA-CD2short showed

comparable or slightly better activity than DLL3 CAR T cells without expressing chimeric

switch receptors against DMS 273 cells, but showed dramatically increased activity against

DMS 273-PDL1-high target cells, suggesting high levels of PDL1 on DMS 273-PDL1 was

sufficient to cluster and induce signaling of PD1 chimeric switch receptors. T cells expressing

15 PD1 chimeric switch receptors alone did not show cytotoxicity against any target cells tested

(data not shown).

chimeric switch receptors using lentivirus co-transduction

[0229] Cytokines secreted from T cells produced according to the methods in Example 2

were measured using Human ProInflammatory 9-Plex Tissue Culture Kit (Meso Scale

Discovery, 15007B). On the first day of the assay, 5,000 DMS 273 (DLL3-low, PDL1-low)

RPMI medium with 10% FBS. After target cells attached to the bottom of the plates, T cells

expressing PD1 chimeric switch receptors alone or together with DLL3 CAR and CCR

25 (2G1.15.1) were thawed and added to plated target cells at an effector:target (E:T) ratio of

1:1 in 100ul RPMI medium with 10% FBS. Twenty-four hours later, medium from the co-

culture was collected from each well and spun down to pellet T cells. The supernatant was

then frozen at -80°C and then thawed for cytokine analysis using Meso Scale Discovery

analysis according to manufacture's protocol.

30 [0230] FIGs. 4A-4B present experimental data showing T cells expressing both DLL3 CAR

and CCR (2G1.15.1) together with PD1 chimeric switch receptors secreted cytokines when

co-cultured with DLL3 positive target cells. When the T cells were co-cultured with PDL1-
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5

10 [0231] To generate DLL3 CAR T cells (or CD70 CAR T cells) with or without expressing

chimeric switch receptors using multiplexed site specific integration (SSI), primary human T

cells were first purified from LeukoPak (StemCell Technologies) using EasySep Human T

15

human T TransAct (Miltenyi Biotec, Cat# 130-111-160, 1:100 dilution). On Day 2,

electroporation was performed with TALEN targeting TRAC and CD52 loci using P3 Primary

Cell 4D-Nucleofector X Kit (Lonza, Cat# V4XP-3024). Activated T cells were pelleted,

20

and CD52 loci were added to resuspended T cells at 10ug per TALEN mRNA per 10 million
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containing transduced T cells were moved to 37°C incubator and 1ml of X-Vivo-15 medium

supplemented with 5% human serum and 100IU/mL human IL-2 was added to each well. On

Day 5, 6 mL of X-Vivo-15 supplemented with 5% human AB serum and 100IU/mL human

IL-2 was added to each well of a Grex-24 plate. From day 5 to the day cells were

5 cryopreserved, cells were split when the density exceeded 5 million per ml and 100IU/mL

human IL-2 was added to the medium every 2 to 3 days.

[0233] During production, TRAC and CD52 knockout efficiency were determined on Day 6.

CAR (2G1.15.1) transduction efficiency and chimeric switch receptor transduction efficiency

were determined on Day 6, Day 9 and Day 13/14. CAR transduction was measured by

10 staining the T cells first with 1µg/ml Flag tagged recombinant DLL3 (Adipogen) in

PBS+1%BSA for 20 minutes at 4°C and then with 3µg/ml PE labelled anti-Flag antibodies

(Biolegend, Cat# 637310). Chimeric switch receptor was determined by staining the T cells

first with 10µg/ml nivolumab (Selleckchem, Cat# A2002) for 20 minutes at 4°C and then

with anti-human IgG-APC (Jackson ImmunoResearch) at 1:200 dilution for 20 minutes at

15 4°C. T Cells were expanded into larger flasks or G-Rex vessels (Wilson Wolf) as needed

using T cell expansion media. On Day 14 or Day 16, DLL3 CAR-T cells (or CD70 CAR T

[0234] FIGs. 5A-5D show production of T cells expressing DLL3 CAR and chimeric switch

20 receptors using SSI from one human T cell donor. FIG. 5A shows experimental data showing

TALEN mediated gene knockout efficiency and AAV mediated transduction efficiency on

day 6 of production. Top panel of FIG. 5A shows ~83% of T cells lost TCRa/b expression

and a subset of TCRa/b negative T cells express DLL3 CAR. Bottom panel of FIG. 5A shows

~70% of T cells lost CD52 expression and a subset of CD52 negative T cells express PD1

25 chimeric switch receptor. FIG. 5B shows flow cytometry plots depicting percentage of T cells

expressing the DLL3 CAR and/or chimeric switch receptor on day 16 of production. The

plots are gated on live single T cells. FIG. 5C shows bar graphs demonstrating mean

fluorescence intensity of DLL3 CAR (left panel) and PD1 chimeric switch receptors (right

panel). FIG. 5D shows T cell expansion during production.

30 [0235] Regarding the constructs expressed, dnWT-PD1 (dominant negative wild-type PD1)

has the extracellular and TM domain of wild-type PD1 but no intracellular domain. It

therefore binds to PDL1 (on target cells), thereby competing with endogenous PD1 (on T
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10

determined in a serial killing assay described in Example 3, using DMS 273 (DLL3-low,

PDL1-low), DMS 273-PDL1(DLL3-low, PDL1-high), DMS 273-DLL3 (DLL3-high, PDL1-

FBS. Every 2 to 3 days thereafter, 100ul of mixed cells were analyzed by flow cytometry.

assessed using 123count eBeads (Thermofisher). Each condition was assayed in duplicate.

[0239] FIG. 7 shows experimental data from a serial killing assay showing cytotoxicity of T

ectodomain or high affinity PD1 ectodomain) against DLL3 positive cells with low or high
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benefits (e.g. did not enhance cytotoxicity of the DLL3 CAR T cells) in the assay, while

chimeric switch receptors with intracellular signaling domains from CD28 or CD2 enhanced

the activities of DLL3 CAR T cells (e.g. cytotoxicity).

[0240] FIGs. 8A-B show results of CAR T cells expressing a CAR (2G1.15.1) co-expressing

5 additional PD1 chimeric switch receptors with different intracellular domains produced by

site-specific integration. Results or reporter assay in FIG. 8A showed that the additional PD1

chimeric switch receptors also increased cytotoxic activity as compared to CAR T without

the PD1 chimeric switch receptor. The data in FIG. 8A show that multiple PD1 chimeric

switch receptors demonstrated enhanced cytotoxic activity, as compared to control DLL3

10 CAR T cells, while dominant negative high affinity PD1 (dnHACiPD1) alone had little to

modest effect on enhancing cytotoxicity. In FIG. 8B, a single stimulation long-term killing

assay was conducted to evaluate target cell killing and CAR T expansion. In this assay, the

target cells were suspension NCI-H82 cells overexpressing PDL1 (in contrast to the adherent

target cells as in FIG. 8A), and the cell killing was done in a stringent condition, i.e., low E:T

15 of 1:5 (as opposed to E:T of 9:1 in FIG. 8A). The remaining target cells and expansion of

CAR T cells were analyzed by flow cytometry. The data in FIG. 8B show enhanced

cytotoxicity of CAR T cells co-expressing several PD1 chimeric switch receptors as

20 cells with HA PD1 CD28, HA PD1 CD28. YMFM, HA PD1 CD28.AYAA or HA PD1

MyD88 chimeric switch receptor exhibited better cytotoxicity, while CAR T cells with HA

PD1 CD2short chimeric switch receptor performed similarly to the control CAR T cells. In

the high target-expressing cells, for example in this case high DLL3 expressing NCI-H82

cells, the effects of CD2 signaling from the PD1-CD2 chimeric switch receptor may be less

25 pronounced. In the stringent experiment condition, the superior activities of chimeric switch

receptors with a CD28 intracellular domain, e.g., the CD28 variants YMFM and AYAA, or
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5

more cytokines than the parental CAR T cells without the PD1 switch receptor.

[0243] Next, we examined cytokine secretion of CAR T cells co-expressing different PD1

specific integration. The data values are shown in FIG. 10C. When the CAR T cells were co-

levels of cytokine secretion than when the same CAR T cells were co-cultured with PDL1-

low DMS 273 cells (condition C), suggesting higher levels of PDL1 effectively trigger

signaling through PD1 chimeric antigen receptors. HA PD1-CD28 induced very high levels

of all cytokines tested, which might lead to severe adverse events in vivo or in patients (e.g.

cytokine release syndrome or Immune Effector Cell-Associated Neurotoxicity Syndrome).

30 HA PD1-MyD88 also induced very high level of GM-CSF, which can potentially lead to

macrophage activation and toxicities in the clinic. CAR T co-expressing another chimeric

switch receptor, for example, HA PD1 CD2short, HA PD1 CD28.YMFM, HA PD1
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CD28.AYAA, and HA PD1 OX40 chimeric switch receptor secreted moderate levels of

cytokines and may have better safety profile in vivo.

Example 8: growth factor independent growth

[0244] To understand whether any of the chimeric switch receptors will result in aberrant

CAR T proliferation, T cells co-expressing DLL3 CAR and PD1 chimeric switch receptors

were cultured for 6 weeks in the absence of target cells or IL-2. On the first day of the assay,

0.4 x 10 CAR-T cells were resuspended in T cell culture medium (RPMI with 10% FBS, 1x

Non-Essential Amino Acids, 1mM Sodium Pyruvate and 25mM HEPES) in a Grex-24 culture

vessel. Every week thereafter, 100ul of cell suspension was analyzed by flow cytometry. The

10 absolute number of viable cells were assessed using 123count eBeads (Thermofisher). Each

condition was assayed in duplicate. CAR T cells supplemented with IL-2 (100IU/mL,

2x/week) served as a positive control. Half medium change was performed during the assay

only when medium turned yellow.

[0245] FIG. 11 presents data showing the expansion of CAR T cells expressing one of various

15 PD1 chimeric switch receptors in the absence of target cells or growth factors. Total live cell

count was quantified using flow cytometry. HA PD1-MyD88 induced aberrant growth of T

cells in this assay, which may present a safety concern. Other chimeric switch receptors

20 Example 9 Production and cytotoxic activity of T cells expressing DLL3 CAR without a

CCR, with or without chimeric switch receptors

[0246] We next produced CAR T cells expressing a DLL3 CAR alone without a CCR, with

integration as described in Example 2 and Example 5 above, respectively. Cytotoxicity

25

intracellular domain outperformed other constructs using either the PDL1-low (FIG. 12A) or

30

as described in Example 6, either against PDL1-low or -high target cells. For comparison,
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signaling domain containing the IL2Rb intracellular signaling domain in the form of SEQ ID

NO: 4 (FIG. 12C) as in the construct iPD1-15.1, or SEQ ID NO 180 (FIG. 12C) as in the

5

10

15

[0248] The PD1 CD28 switch receptor constructs were also tested in CAR T cells expressing

an exemplary anti-CD70 CAR (SEQ ID NO: 179). The CAR T cells were generated by site-

specific integration (SSI) as described above in Example 5. As shown in FIGs. 13A-13B,

20 CD70 CAR T cells co-expressing a high affinity PD1-wild-type CD28 or variant CD28

13B).

25

domain elicited stronger cytokine secretion, as compared to variant CD28 intracellular

signaling domains (FIGs. 10B-10C). Thus, the PD1 switch receptor with the variant CD28

signaling domain can be advantageous in providing increased activities in the context of a

30 concerns. We next test CD70 CAR T cells co-expressing PD1-CD28 chimeric switch

receptors in the mouse model to evaluate activity and assess toxicity. CAR T cells are
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chimeric switch receptor transgenes into the TRAC locus using bicistronic AAV vectors.

NOD scid gamma (NSG) mice are implanted subcutaneously with tumor cells 786-O

5 vein injection to evaluate the benefit of PD1-CD28 chimeric switch receptors in vivo.

Preliminary data show that mice dosed with a suboptimal low dose of CAR T cells that

express a PD1-CD28 wild-type chimeric switch receptor, but not the PD1-CD28 YMFM

variant chimeric switch receptor, exhibited weight losses, even though CAR T cytotoxicity

was not observed in all animals at this low dose (data not shown). The data suggest that variant

10 CD28 intracellular domain may confer the benefit of improved safety profile in vivo.

[0250] All references cited herein, including patents, patent applications, papers, text books,

and the like, and the references cited therein, to the extent that they are not already, are hereby

incorporated by reference in their entirety.

[0251] Although the disclosed teachings have been described with reference to various

applications, methods, kits, and compositions, it will be appreciated that various changes and

modifications can be made without departing from the teachings herein and the claimed

20

embodiments are possible without undue experimentation. All such variations and

modifications are within the scope of the current teachings.
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FORMS 

1. A polynucleotide encoding a chimeric polypeptide comprising an extracellular 

domain, a transmembrane domain, and one or more intracellular domains, wherein the 

extracellular domain comprises a PD-1 extracellular domain or a TGF receptor 

extracellular domain or an antibody or an antigen-binding portion of an antibody that 5 

specifically recognizes and binds to PDL1 or TGF, optionally wherein: 

(a) the PD-1 extracellular domain comprises the amino acid sequence of SEQ ID NO:9  

or a variant thereof, or  

(b) the TGF receptor extracellular domain comprises the amino acid sequence of SEQ 

ID NO: 12 or a variant thereof, or  10 

(c) the antibody or antigen-binding portion of an antibody specifically recognizes and 

binds to PDL1, TGFβ or any one or more of TGFβ1, TGFβ2 and TGFβ3. 

2. The polynucleotide of form 1, wherein the extracellular domain comprises a PD-1 

extracellular domain variant, wherein the PD-1 extracellular domain variant comprises one 

or more amino acid insertions, deletions and/or substitutions. 15 

3. The polynucleotide of form 1, wherein the extracellular domain comprises a PD-1 

extracellular domain variant, wherein the PD-1 extracellular domain variant comprises the 

amino acid sequence of SEQ ID NO:10. 

4. The polynucleotide of form 1, wherein the extracellular domain comprises a TGFβ 

receptor extracellular domain or variant thereof. 20 

5. The polynucleotide of form 4, wherein the extracellular domain comprises the amino 

acid sequence of SEQ ID NO:12 or the amino acid sequence of SEQ ID NO:13. 

6. The polynucleotide of form 1, wherein the extracellular domain comprises an 

antibody or an antigen-binding portion of an antibody that specifically recognizes and binds 

to PDL1, TGFβ or any one or more of TGFβ1, TGFβ2 and TGFβ3. 25 

7. The polynucleotide of form 6, wherein the extracellular domain comprises an scFv 

that specifically recognizes and binds to PDL1, TGFβ or any one or more of TGFβ1, 

TGFβ2 and TGFβ3. 

FORMS

3.

20

5.

6.

7.
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8. The polynucleotide of form 7, wherein the extracellular domain comprises an scFv 

that specifically recognizes and binds to PDL1 or TGFβ1. 

9. The polynucleotide of any one of the preceding forms, wherein the one or more 

intracellular domains comprise one or more intracellular signalling domains, optionally 

wherein the one or more intracellular signalling domains are selected from the group 5 

consisting of a CD28 intracellular signalling domain, CD2 intracellular signalling domain, 

MyD88 intracellular signalling domain, ICOS intracellular signalling domain, DAP10 

intracellular signalling domain, OX40 intracellular signalling domain, BAFFR intracellular 

signalling domain, and CD40 intracellular signalling domain, any variant thereof, and any 

combination thereof.  10 

10.  The polynucleotide of any one of the preceding forms, wherein the one or more 

intracellular domains comprise the amino acid sequence of one or more of SEQ ID NO:19, 

SEQ ID NO:20, SEQ ID NO:15, SEQ ID NO:18, SEQ ID NO:23, SEQ ID NO:24, SEQ ID 

NO:27, SEQ ID NO:29, SEQ ID NO:33, SEQ ID NO:31, SEQ ID NO:35, and any 

combination thereof. 15 

11. The polynucleotide of any one of the preceding forms, wherein the transmembrane 

domain comprises a CD28 transmembrane domain, CD2 transmembrane domain, PD-1 

transmembrane domain, ICOS transmembrane domain, DAP10 transmembrane domain, 

OX40 transmembrane domain, BAFFR transmembrane domain or CD40 transmembrane 

domain. 20 

12. The polynucleotide of any one of the preceding forms, wherein the transmembrane 

domain comprises the amino acid sequence of SEQ ID NO:17, SEQ ID NO:22, SEQ ID 

NO:26, SEQ ID NO:28, SEQ ID NO:30, SEQ ID NO:32, or SEQ ID NO:34. 

13. The polynucleotide of any one of the preceding forms, wherein the intracellular 

domain comprises a variant CD28 intracellular domain, and optionally further wherein the 25 

intracellular domain comprises the amino acid sequence of SEQ ID NO:19 or SEQ ID 

NO:20. 

14. The polynucleotide of any one of the preceding forms, wherein the intracellular 

domain comprises a CD2 intracellular domain or a variant thereof, optionally further 

wherein the transmembrane domain comprises a CD2 transmembrane domain.  30 

10

10.

15

11.

domain.

13.

25

NO:20.

14.

30
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15. The polynucleotide of any one of the preceding forms, wherein the intracellular 

domain comprises a variant CD2 intracellular domain, wherein the intracellular domain 

comprises at least one SH3 domain and/or at least one GYF binding domain, and optionally 

the variant CD2 intracellular domain is a truncated CD2 intracellular domain. 

16. The polynucleotide of form 15, wherein the SH3 domain comprises the amino acid 5 

sequence of SEQ ID NO: 168 or SEQ ID NO: 169 and the GYF binding domain comprises 

the amino acid sequence of SEQ ID NO: 176. 

17. The polynucleotide of form 15 or 16, wherein the SH3 domain comprises the amino 

acid sequence of at least one of SEQ ID NOs: 170, 171, 172, 173, 174, 175 and 176. 

18. The polynucleotide of any one of the preceding forms, wherein the intracellular 10 

domain comprises a variant CD2 intracellular domain that comprises the amino acid 

sequences of SEQ ID NO: 170 and SEQ ID NO: 176 and optionally the variant CD2 

intracellular domain is a truncated CD2 intracellular domain. 

19. The polynucleotide of any one of the preceding forms, wherein the intracellular 

domain comprises a variant CD2 intracellular domain that comprises the amino acid 15 

sequences of SEQ ID NO: 174 and SEQ ID NO: 175 and optionally the variant CD2 

intracellular domain is a truncated CD2 intracellular domain. 

20. The polynucleotide of any one of the preceding forms, wherein the intracellular 

domain comprises a variant CD2 intracellular domain that comprises the amino acid 

sequences of SEQ ID NOs: 170, 171, 173, 174 and 175 and optionally the variant CD2 20 

intracellular domain is a truncated CD2 intracellular domain. 

21. The polynucleotide of any one of the preceding forms, wherein the intracellular 

domain comprises a variant CD2 intracellular domain that comprises the amino acid 

sequences of SEQ ID NOs: 170-176, and optionally the variant CD2 intracellular domain is 

a truncated CD2 intracellular domain. 25 

22. The polynucleotide of any one of the preceding forms, wherein the intracellular 

domain comprises a truncated CD2 intracellular domain, wherein the truncated CD2 

intracellular domain comprises the amino acid sequence of SEQ ID NO:24 or an amino acid 

sequence that is at least about 90% identical to the amino acid sequence of SEQ ID NO:24.  

15.

16.

10 18.

15

20

109

20
26

20
18

94
   

   
12

 M
ar

 2
02

6

1
2
 
M
a
r
 
2
0
2
6

2
0
2
6
2
0
1
8
9
4

1
0



110 

23. The polynucleotide of any one of the preceding forms, wherein the intracellular 

domain comprises a CD2 intracellular domain having the amino acid sequence of SEQ ID 

NO:23 or an amino acid sequence that is at least about 90% identical to the amino acid 

sequence of SEQ ID NO:23. 

24. The polynucleotide of any one of the preceding forms, wherein the transmembrane 5 

domain comprises a CD2 transmembrane domain, optionally wherein the CD2 

transmembrane domain comprises the amino acid sequence of SEQ ID NO:22 or an amino 

acid sequence that is at least about 90% identical to the amino acid sequence of SEQ ID 

NO:22. 

25. The polynucleotide of any one of the preceding forms, wherein the polypeptide 10 

further comprises a hinge domain located between the extracellular domain and the 

transmembrane domain, optionally wherein the hinge domain comprises the amino 

sequence of SEQ ID NO:36 or an amino acid sequence that is at least about 90% identical to 

the amino acid sequence of SEQ ID NO:36. 

26. The polynucleotide of form 1, wherein the polypeptide comprises the amino acid 15 

sequence of any one of SEQ ID NOS: 75-115 or an amino acid sequence that is at least 90% 

identical to any one of SEQ ID NOS: 75-115.  

27. The polynucleotide of any one of the preceding forms, wherein the polypeptide 

further comprises a signal peptide. 

28. The polynucleotide of form 27, wherein the signal peptide comprises a CD8α signal 20 

peptide or a TGF receptor signal peptide, optionally wherein the signal peptide comprises 

the amino acid sequence of SEQ ID NO:1 or 2.  

29. The polynucleotide of any one of the preceding forms, wherein the polynucleotide 

further encodes a second polypeptide, optionally wherein the second polypeptide comprises 

a chimeric cytokine receptor (CCR) or a chimeric antigen receptor (CAR).  25 

30. The polynucleotide of form 29, wherein the CCR is constitutively active or 

inducible.  

31. A vector comprising the polynucleotide of any one of the preceding forms.  

25.

15

27.

20 28.

110

20
26

20
18

94
   

   
12

 M
ar

 2
02

6

1
2
 
M
a
r
 
2
0
2
6

2
0
2
6
2
0
1
8
9
4

1
1
0



111 

32. The vector of form 31, wherein the vector is a viral vector, optionally wherein the 

vector is a lentiviral vector.  

33. A chimeric polypeptide encoded by the polynucleotide of any one of forms 1-30 or 

by the vector of form 31 or 32. 

34. A chimeric polypeptide comprising an extracellular domain, a transmembrane 5 

domain, and one or more intracellular domains, wherein the extracellular domain comprises 

a PD-1 extracellular domain or a TGF receptor extracellular domain or an antibody or an 

antigen-binding portion of an antibody that specifically recognizes and binds to PDL1 or 

TGF, optionally wherein: 

(a) the PD-1 extracellular domain comprises the amino acid sequence of SEQ ID 10 

NO:9 or a variant thereof, or  

(b) the TGF receptor extracellular domain comprises the amino acid sequence 

of SEQ ID NO: 12 or a variant thereof.  

35. The chimeric polypeptide of form 34, wherein the extracellular domain comprises a 

PD-1 extracellular domain variant, wherein the PD-1 extracellular domain variant comprises 15 

one or more amino acid insertions, deletions and/or substitutions. 

36. The chimeric polypeptide of form 34 or 35, wherein the PD-1 extracellular domain 

variant comprises the amino acid sequence of SEQ ID NO:10. 

37. The chimeric polypeptide of form 34, wherein the extracellular domain comprises a 

TGFβ receptor extracellular domain or variant thereof. 20 

38. The chimeric polypeptide of form 37, wherein the extracellular domain comprises 

the amino acid sequence of SEQ ID NO:12 or the amino acid sequence of SEQ ID NO:13 . 

39. The chimeric polypeptide of any one of forms 34-38, wherein the one or more 

intracellular domains comprise one or more intracellular signalling domains, optionally 

wherein the one or more intracellular signalling domains are selected from the group 25 

consisting of a CD28 intracellular signalling domain, CD2 intracellular signalling domain, 

MyD88 intracellular signalling domain, ICOS intracellular signalling domain, DAP10 

intracellular signalling domain, OX40 intracellular signalling domain, BAFFR intracellular 

32.

vector is a lentiviral vector.

10

35.

15

37.

25
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signalling domain, and CD40 intracellular signalling domain, any variant thereof, and any 

combination thereof.  

40. The chimeric polypeptide of any one of forms 34-38, wherein the one or more 

intracellular domains comprise the amino acid sequence of one or more of SEQ ID NO:19, 

SEQ ID NO:20, SEQ ID NO:15, SEQ ID NO:18, SEQ ID NO:23, SEQ ID NO:24, SEQ ID 5 

NO:15, SEQ ID NO:29, SEQ ID NO:27, SEQ ID NO:33, SEQ ID NO:31, SEQ ID NO:35, 

and any combination thereof. 

41. The chimeric polypeptide of any one of forms 34-40, wherein the transmembrane 

domain comprises a CD28 transmembrane domain, CD2 transmembrane domain, PD-1 

transmembrane domain, ICOS transmembrane domain, DAP10 transmembrane domain, 10 

OX40 transmembrane domain, BAFFR transmembrane domain or CD40 transmembrane 

domain. 

42. The chimeric polypeptide of any one of forms 34-41, wherein the transmembrane 

domain comprises the amino acid sequence of SEQ ID NO:17, SEQ ID NO:22, SEQ ID 

NO:26, SEQ ID NO:28, SEQ ID NO:30, SEQ ID NO:32, or SEQ ID NO:34. 15 

43. The chimeric polypeptide of any one of forms 34-42, wherein the one or more 

intracellular domains comprises a variant CD28 intracellular domain, and optionally further 

wherein the variant CD28 intracellular domain comprises the amino acid sequence of SEQ 

ID NO:19 or SEQ ID NO:20. 

44. The chimeric polypeptide of any one of forms 34-43, wherein the one or more 20 

intracellular domains comprises a CD2 intracellular domain or a variant thereof, optionally 

further wherein the transmembrane domain comprises a CD2 transmembrane domain.  

45. The chimeric polypeptide of any one of forms 34-44, wherein the intracellular 

domain comprises a variant CD2 intracellular domain, wherein the intracellular domain 

comprises at least one SH3 domain and/or at least one GYF binding domain, and optionally 25 

the variant CD2 intracellular domain is a truncated CD2 intracellular domain. 

46. The chimeric polypeptide of form 45, wherein the SH3 domain comprises the amino 

acid sequence of SEQ ID NO: 168 or 169 and the GYF binding domain comprises the 

amino acid sequence of SEQ ID NO: 176. 

40.

41.

42.

15

43.
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47. The chimeric polypeptide of form 45 or 46, wherein the intracellular domain 

comprises the amino acid sequence of at least one of SEQ ID NOs: 170, 171, 172, 173, 174, 

175 and 176, and optionally the variant CD2 intracellular domain is a truncated CD2 

intracellular domain. 

48. The chimeric polypeptide of any one of forms 34-47, wherein the intracellular 5 

domain comprises a variant CD2 intracellular domain that comprises the amino acid 

sequence of at least two of SEQ ID NOs: 170-176, and optionally the variant CD2 

intracellular domain is a truncated CD2 intracellular domain. 

49. The chimeric polypeptide of any one of forms 34-48, wherein the intracellular 

domain comprises a variant CD2 intracellular domain that comprises the amino acid 10 

sequence of SEQ ID NO: 170 and 176 and optionally the variant CD2 intracellular domain 

is a truncated CD2 intracellular domain. 

50. The chimeric polypeptide of any one of forms 34-49, wherein the intracellular 

domain comprises a variant CD2 intracellular domain that comprises the amino acid 

sequence of SEQ ID NOs: 174 and 175 and optionally the variant CD2 intracellular domain 15 

is a truncated CD2 intracellular domain. 

51. The chimeric polypeptide of any one of forms 34-50, wherein the intracellular 

domain comprises a variant CD2 intracellular domain that comprises the amino acid 

sequence of SEQ ID NOs: 170, 171, 173, 174 and 175 and optionally the variant CD2 

intracellular domain is a truncated CD2 intracellular domain. 20 

52. The chimeric polypeptide of any one of forms 34-51, wherein the intracellular 

domain comprises a variant of a CD2 intracellular domain that comprises the amino acid 

sequence of SEQ ID NOs: 170-176, and optionally the variant CD2 intracellular domain is a 

truncated CD2 intracellular domain. 

53. The chimeric polypeptide of any one of forms 34-52, wherein the one or more 25 

intracellular domains comprises a truncated CD2 intracellular domain, wherein the 

truncated CD2 intracellular domain comprises the amino acid sequence of SEQ ID NO:24 

or an amino acid sequence that is at least about 90% identical to the amino acid sequence of 

SEQ ID NO:24. 

47.

5

intracellular domain is a truncated CD2 intracellular domain.

49.

50.

15

is a truncated CD2 intracellular domain.

51.

20 intracellular domain is a truncated CD2 intracellular domain.

52.

25 53.
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54. The chimeric polypeptide of any one of forms 34-53, wherein the one or more 

intracellular domains comprises a CD2 intracellular domain having the amino acid sequence 

of SEQ ID NO:23 or an amino acid sequence that is at least about 90% identical to the 

amino acid sequence of SEQ ID NO:23. 

55. The chimeric polypeptide of any one of forms 34-54, wherein the transmembrane 5 

domain comprises a CD2 transmembrane domain, optionally wherein the CD2 

transmembrane domain comprises the amino acid sequence of SEQ ID NO:22 or an amino 

acid sequence that is at least about 90% identical to the amino acid sequence of SEQ ID 

NO:22. 

56. The chimeric polypeptide of any one of forms 34-55, wherein the chimeric 10 

polypeptide further comprises a signal peptide, optionally a CD8α signal peptide, optionally 

wherein the signal peptide comprises the amino acid sequence of SEQ ID NO:1. 

57. The chimeric polypeptide of any one of forms 34-56, wherein the polypeptide 

further comprises a hinge domain located between the extracellular domain and the 

transmembrane domain, optionally wherein the hinge domain comprises the amino 15 

sequence of SEQ ID NO:36 or an amino acid sequence that is at least about 90% identical to 

the amino acid sequence of SEQ ID NO:36. 

58. The chimeric polypeptide of any one of forms 34-57, wherein the polypeptide 

comprises the amino acid sequence of any one of SEQ ID NOS:75-115 or an amino acid 

sequence that is at least 90% identical to any one of SEQ ID NOS:75-115. 20 

59. The chimeric polypeptide of any one of forms 34-58, wherein the polypeptide 

further comprises a signal peptide. 

60. The chimeric polypeptide of form 59, wherein the signal peptide comprises a CD8α 

signal peptide or a TGF receptor signal peptide, optionally wherein the signal peptide 

comprises the amino acid sequence of SEQ ID NO:1 or 2. 25 

61. An engineered immune cell comprising the polynucleotide of any one of forms 0-30. 

62. An engineered immune cell comprising the vector of form 31-32. 

54.

5 55.

NO:22.

56.

15

58.

20
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63. An engineered immune cell comprising or expressing the chimeric polypeptide of 

any one of forms 33-60.   

64. The engineered immune cell of any one of forms 61-63, wherein the cell further 

comprises or expresses a CAR, wherein the CAR comprises an extracellular ligand-binding 

domain, a transmembrane domain, and an intracellular signaling domain.   5 

65. The engineered immune cell of form 64, wherein the CAR intracellular signaling 

domain comprises any one or more of a CD3ζ signaling domain, a CD28 signaling domain, 

and a 4-1 BB signaling domain. 

66. The engineered immune cell of form 64 or form 65, wherein the CAR extracellular 

ligand-binding domain specifically recognizes/binds to DLL3.  10 

67. The engineered immune cell of any one of forms 61-66, wherein the cell further 

comprises or express a chimeric cytokine receptor (CCR). 

68. The engineered immune cell of form 67, wherein the CCR is constitutively active or 

inducible.  

69. The engineered immune cell of any one of forms 61-68, wherein the chimeric 15 

polypeptide comprises the intracellular domain comprising the amino acid sequence of SEQ 

ID NO: 19 or 24.  

70. The engineered immune cell of form 69, wherein the chimeric polypeptide 

comprises a PD1 extracellular domain or a variant thereof, wherein the immune cell secrets 

reduced levels of cytokine as compared to an engineered immune cell that comprises a 20 

chimeric polypeptide comprising the same extracellular domain and an intracellular domain 

comprising the amino acid sequence of SEQ ID NO: 18 or 23, and optionally wherein the 

reduced level of cytokine is about a 1.5 fold, 2 fold, 2.5 fold, 3 fold, 3.5 fold, 4 fold, 4.5 fold, and 5 

fold reduction.  

71. An engineered immune cell comprising or expressing a DLL3 CAR that comprises 25 

the amino acid sequence of SEQ ID NO: 73 or 165, and a CCR that comprises the amino 

acid sequence of SEQ ID NO:162.  

10

69.

70.

20

25 71.

115

20
26

20
18

94
   

   
12

 M
ar

 2
02

6

1
2
 
M
a
r
 
2
0
2
6

2
0
2
6
2
0
1
8
9
4

1
1
5



116 

72. The engineered immune cell of form 71, wherein the engineered immune cell 

comprises or expresses a polypeptide comprising the amino acid sequence of SEQ ID NO: 

74, with or without the signal peptide. 

73. The engineered immune cell of any one of forms 61-72, wherein the immune cell is 

a T cell, tumor infiltrating lymphocyte (TIL), NK cell, TCR-expressing cell, dendritic cell, 5 

or NK-T cell. 

74. The engineered immune cell of any one of forms 61-73, wherein the cell is an 

autologous T cell. 

75. The engineered immune cell of any one of forms 61-73, wherein the cell is an 

allogeneic T cell. 10 

76. A population of cells comprising at least about 1x104, 1x105, 1x106, 1x107 or 1x108 

cells of any one of forms 61-75. 

77. A composition comprising the cell of any one of forms 61-75 or the population of 

cells of form 76 and a pharmaceutically acceptable carrier. 

78. A method of treating a disease or condition in a patient comprising administering to 15 

the patient the cell of any one of forms 61-75, the population of cells of form 76 or the 

composition of form 77. 

79. The method of form 78, wherein the subject is a human and the condition is a 

cancer. 

80. The method of form 79, wherein the cancer is a hematological malignancy or a solid 20 

cancer. 

81. The method of form 80, wherein the cancer is a hematological malignancy 

optionally selected from acute lymphoblastic leukemia (ALL), acute myeloid leukemia 

(AML), chronic myelogenous leukemia (CML), chronic eosinophilic leukemia (CEL), 

myelodysplasia syndrome (MDS), non-Hodgkin's lymphoma (NHL), and multiple myeloma 25 

(MM).  

82. The method of form 80, wherein the cancer is a solid cancer optionally selected from 

biliary cancer, bladder cancer, bone and soft tissue carcinoma, brain tumor, breast cancer, 

cervical cancer, colon cancer, colorectal adenocarcinoma, colorectal cancer, desmoid tumor, 

72.

73.

5

or NK-T cell.

74.

75.

76.

15

cancer.

81.
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embryonal cancer, endometrial cancer, esophageal cancer, gastric cancer, gastric 

adenocarcinoma, glioblastoma multiforme, gynecological tumor, head and neck squamous 

cell carcinoma, hepatic cancer, lung cancer, malignant melanoma, osteosarcoma, ovarian 

cancer, pancreatic cancer, pancreatic ductal adenocarcinoma, primary astrocytic tumor, 

primary thyroid cancer, prostate cancer, renal cancer, renal cell carcinoma, 5 

rhabdomyosarcoma, skin cancer, soft tissue sarcoma, testicular germ-cell tumor, urothelial 

cancer, uterine sarcoma, and uterine cancer. 

83. A method of making an engineered immune cell comprising the step of introducing 

the polynucleotide of any one of forms 0-30 or the vector of form 31 or 32 into an immune 

cell.  10 

84. The method of form 83, wherein the polynucleotide or vector is integrated into the 

immune cell genome.  

85. The method of form 83 or 84, wherein the vector is a viral vector.  

86. The method of any one of forms 83-85, wherein the vector is a lentiviral vector and 

the polynucleotide or vector is integrated into the genome by random integration. 15 

87. The method of any one of forms 83-85, wherein the polynucleotide or vector is 

integrated into the genome by site specific integration.  

88. The method of form 87, wherein the polynucleotide or vector is integrated into one 

or more of a TRAC locus, CD52 locus, CD70 locus, PD1 locus, TIM3 locus, CISH locus, 

TIGIT locus or cbl-b locus.  20 

89. The method of form 87 or 88, wherein the polynucleotide or vector is integrated into 

a TRAC locus or CD52 locus.  

90. An engineered immune cell made by the method of any one of forms 83-89. 

5

83.

10

84.

85.

15
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WHAT IS CLAIMED IS 

1. A polynucleotide encoding a chimeric polypeptide comprising an extracellular 

domain, a transmembrane domain, and one or more intracellular domains, wherein:  

the extracellular domain comprises a TGFβ receptor extracellular domain or an antibody 

or an antigen-binding portion of an antibody that specifically recognizes and binds to 

TGFβ, wherein 

the TGFβ receptor extracellular domain comprises the amino acid sequence of SEQ ID 

NO:12 or SEQ ID NO: 13; and 

the one or more intracellular domains comprise a CD2 intracellular signalling domain.  

2. A chimeric polypeptide comprising an extracellular domain, a transmembrane domain, 

and one or more intracellular domains, wherein:  

the extracellular domain comprises a TGFβ receptor extracellular domain or an 

antibody or an antigen-binding portion of an antibody that specifically recognizes and 

binds to TGFβ,  

the TGFβ receptor 1 extracellular domain comprises the amino acid sequence of SEQ 

ID NO:12 or SEQ ID NO: 13; and 

the one or more intracellular domains comprise a CD2 intracellular signalling domain. 

3. The polynucleotide or the chimeric polypeptide of any one of claims 1-2, wherein the 

extracellular domain comprises an scFv that specifically recognizes and binds to TGFβ. 

4. The polynucleotide or the chimeric polypeptide of any one of claims 1-3, wherein the 

transmembrane domain comprises a CD28 transmembrane domain, CD2 transmembrane 

domain, PD-1 transmembrane domain, ICOS transmembrane domain, DAP10 

transmembrane domain, OX40 transmembrane domain, BAFFR transmembrane domain or 

CD40 transmembrane domain. 

5. The polynucleotide or the chimeric polypeptide of any one of claims 1-4, wherein the 

transmembrane domain comprises the amino acid sequence of SEQ ID NO:17, SEQ ID 

NO:22, SEQ ID NO:26, SEQ ID NO:28, SEQ ID NO:30, SEQ ID NO:32, or SEQ ID NO:34. 

1.

2.

3.

4.

5.
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6. The polynucleotide or the chimeric polypeptide of any one of claims 1-5, wherein the 

one or more intracellular domain comprises a CD2 intracellular domain, and the 

transmembrane domain comprises a CD2 transmembrane domain.  

7. The polynucleotide or the chimeric polypeptide of any one of claims 1-6, wherein the 

CD2 intracellular signalling domain comprises the amino acid sequence of SEQ ID NO:23 or 

SEQ ID NO:24.  

8. The polynucleotide or the chimeric polypeptide of any one of claims 1-6, wherein the 

intracellular domain comprises a comprises one or more of the amino acid sequences of SEQ 

ID NOs: 170-176. 

9. The polynucleotide or the chimeric polypeptide of any one of claims 1-8, wherein the 

transmembrane domain comprises a CD2 transmembrane domain of SEQ ID NO:22. 

10. The polynucleotide or the chimeric polypeptide of any one of claims 1-9, wherein the 

polypeptide further comprises a hinge domain located between the extracellular domain and 

the transmembrane domain, wherein the hinge domain comprises the amino sequence of SEQ 

ID NO:36. 

11. The polynucleotide or the chimeric polypeptide of any one of claims 1-10, wherein 

the polypeptide comprises the amino acid sequence of any one of SEQ ID NOs: 95-99 and 

105-109.  

12. The polynucleotide of any one of claims 1 or 3-11, further encoding a signal peptide. 

13. The polynucleotide of claim 12, wherein the signal peptide comprises a CD8α signal 

peptide or a TGF receptor signal peptide, optionally wherein the signal peptide comprises 

the amino acid sequence of SEQ ID NO:1 or 2.  

14. The polynucleotide of any one of claims 1 or 3-13, wherein the polynucleotide further 

encodes a second polypeptide, optionally wherein the second polypeptide comprises a 

chimeric cytokine receptor (CCR) or a chimeric antigen receptor (CAR).  

15. The polynucleotide of claim 14, wherein the CCR is constitutively active or inducible.  

19. A vector comprising the polynucleotide of any one of claims 1 or 3-15.  

7.

8.

ID NOs: 170-176.

9.

10.

11.

12.
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20. An engineered immune cell comprising a vector of claim 19. 

21. The engineered immune cell of claim 20, wherein the cell further comprises or 

expresses a CAR, wherein the CAR comprises an extracellular ligand-binding domain, a 

transmembrane domain, and an intracellular signaling domain.   

22. The engineered immune cell of claim 21, wherein the CAR extracellular ligand-

binding domain specifically recognizes/binds to DLL3, CD70, BCMA, Claudin 18.2, Muc16 

or Flt3. 

23. The engineered immune cell of any one of claims 20-22, wherein the immune cell is 

an autologous or allogeneic T cell, tumor infiltrating lymphocyte (TIL), NK cell, dendritic 

cell, or NK-T cell. 

24. A method of treating cancer in a patient comprising administering to the patient the 

engineered immune cell of any one of claims 20-23. 

25. Use of the engineered immune cell of any one of claims 20-23 in the manufacture of 

a medicament for treating cancer. 

26. A method of making an engineered immune cell comprising a step of introducing the 

vector of claim 19 into an immune cell.  

27. The method of claim 26, wherein the vector is a lentiviral vector, and the 

polynucleotide is integrated into the genome by random integration. 

28. The method of claim 26, wherein the polynucleotide is integrated into the genome by 

site specific integration.  

29. An engineered immune cell made by the method of any one of claims 26-28. 

20.

26.

28.
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FIG 13A
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Sequence Listing
1 Sequence Listing

Information
1-1 File Name AT-050-03_ST26.xml
1-2 DTD Version V1_3
1-3 Software Name AlignSequences
1-4 Software Version 3.387
1-5 Production Date 2023-03-24
1-6 Original free text language

code
en

1-7 Non English free text
language code

2 General Information
2-1 Current application: IP

Office
2-2 Current application:

Application number
2-3 Current application: Filing

date
2-4 Current application:

Applicant file reference
AT-050/03

2-5 Earliest priority application:
IP Office

US

2-6 Earliest priority application:
Application number

63/325,069

2-7 Earliest priority application:
Filing date

2022-03-29

2-8en Applicant name Allogene Therapeutics, Inc.
2-8 Applicant name: Name

Latin
2-9en Inventor name
2-9 Inventor name: Name Latin
2-10en Invention title Chimeric switch receptors for the conversion of immunesuppressive signals to costimulatory

signals
2-11 Sequence Total Quantity 180

1

Information

1-1 File Name

1-2 DTD Version V1_3

1-3 Software Name

1-4 Software Version 3.387

1-5 Production Date 2023-03-24

1-6 en

code

1-7

2 General Information

2-1

Office

2-2

2-3

date

2-4 AT-050/03

2-5 US
IP Office

2-6

2-7 2022-03-29

2-8en

2-8

Latin

2-9en Inventor name

2-9 Inventor name: Name Latin

2-10en Invention title

2-11 180
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3-1 Sequences
3-1-1 Sequence Number [ID] 1
3-1-2 Molecule Type AA
3-1-3 Length 21
3-1-4 Features

Location/Qualifiers
REGION 1..21
note=Description of sequence: CD8 signal sequence
source 1..21
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-1-5 Residues MALPVTALLL PLALLLHAAR P 21

3-2 Sequences
3-2-1 Sequence Number [ID] 2
3-2-2 Molecule Type AA
3-2-3 Length 22
3-2-4 Features

Location/Qualifiers
REGION 1..22
note=Description of sequence: BR2 signal sequence
source 1..22
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-2-5 Residues MGRGLLRGLW PLHIVLWTRI AS 22

3-3 Sequences
3-3-1 Sequence Number [ID] 3
3-3-2 Molecule Type AA
3-3-3 Length 105
3-3-4 Features

Location/Qualifiers
REGION 1..105
note=Description of sequence: TpoR (S505N W515K)
source 1..105
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-3-5 Residues SDPTRVETAT ETAWISLVTA LHLVLGLNAV LGLLLLRKQF PAHYRRLRHA LWPSLPDLHR 60

VLGQYLRDTA ALSPPKATVS DTCEEVEPSL LEILPKSSER TPLPL 105

3-4 Sequences
3-4-1 Sequence Number [ID] 4
3-4-2 Molecule Type AA
3-4-3 Length 75
3-4-4 Features

Location/Qualifiers
REGION 1..75
note=Description of sequence: IL2Rb-YY
source 1..75
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-4-5 Residues DEGVAGAPTG SSPQPLQPLS GEDDAYCTFP SRDDLLLFSP SGQGEFRALN ARLPLNTDAY 60

LSLQELQGQD PTHLV 75

3-5 Sequences
3-5-1 Sequence Number [ID] 5
3-5-2 Molecule Type AA
3-5-3 Length 187
3-5-4 Features

Location/Qualifiers
REGION 1..187
note=Description of sequence: dnWT PD1
source 1..187
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-5-5 Residues PGWFLDSPDR PWNPPTFSPA LLVVTEGDNA TFTCSFSNTS ESFVLNWYRM SPSNQTDKLA 60

AFPEDRSQPG QDCRFRVTQL PNGRDFHMSV VRARRNDSGT YLCGAISLAP KAQIKESLRA 120
ELRVTERRAE VPTAHPSPSP RPAGQFQTLV VGVVGGLLGS LVLLVWVLAV ICSRAARGTI 180
GARRTGQ 187

3-6 Sequences
3-6-1 Sequence Number [ID] 6
3-6-2 Molecule Type AA
3-6-3 Length 187
3-6-4 Features

Location/Qualifiers
REGION 1..187
note=Description of sequence: dnHACiPD1
source 1..187
mol_type=protein
organism=synthetic construct

3-1

3-1-1

AA
3-1-3 21

3-1-4 Features REGION 1..21

Location/Qualifiers

source 1..21

3-1-5 Residues 21

3-2-1 2

AA
22

3-2-4 REGION 1..22
Location/Qualifiers

source 1..22

3-2-5 Residues MGRGLLRGLW PLHIVLWTRI AS 22

3-3-1

3-3-3 105

Residues

105

3-4

3-4-1 4

3-4-2 AA
3-4-3 75

3-4-4 Features REGION 1..75

Location/Qualifiers

source 1..75

3-4-5 Residues DEGVAGAPTG SSPQPLOPLS GEDDAYCTFP SRDDLLLFSP SGQGEFRALN ARLPLNTDAY 60

3-5

3-5-1 5

AA
3-5-3 187

3-5-4 Features REGION 1..187

Location/Qualifiers

source 1..187

3-5-5

AFPEDRSQPG QDCRFRVTQL PNGRDFHMSV VRARRNDSGT YLCGAISLAP KAQIKESLRA 120

ELRVTERRAE VPTAHPSPSP RPAGQFQTLV VGVVGGLLGS LVLLVWVLAV ICSRAARGTI 180

187

3-6

3-6-1 6

3-6-2 AA
3-6-3 187

3-6-4 REGION 1..187
Location/Qualifiers

source 1..187
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NonEnglishQualifier Value
3-6-5 Residues PGWFLDSPDR PWNPPTFSPA LLVVTEGDNA TFTCSFSNTS ESFHVIWHRE SPSGQTDTLA 60

AFPEDRSQPG QDCRFRVTQL PNGRDFHMSV VRARRNDSGT YVCGVISLAP KIQIKESLRA 120
ELRVTERRAE VPTAHPSPSP RPAGQFQTLV VGVVGGLLGS LVLLVWVLAV ICSRAARGTI 180
GARRTGQ 187

3-7 Sequences
3-7-1 Sequence Number [ID] 7
3-7-2 Molecule Type AA
3-7-3 Length 177
3-7-4 Features

Location/Qualifiers
REGION 1..177
note=Description of sequence: dnWT BR2
source 1..177
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-7-5 Residues TIPPHVQKSV NNDMIVTDNN GAVKFPQLCK FCDVRFSTCD NQKSCMSNCS ITSICEKPQE 60

VCVAVWRKND ENITLETVCH DPKLPYHDFI LEDAASPKCI MKEKKKPGET FFMCSCSSDE 120
CNDNIIFSEE YNTSNPDLLL VIFQVTGISL LPPLGVAISV IIIFYCYRVN RQQKLSS 177

3-8 Sequences
3-8-1 Sequence Number [ID] 8
3-8-2 Molecule Type AA
3-8-3 Length 151
3-8-4 Features

Location/Qualifiers
REGION 1..151
note=Description of sequence: dN25 BR2(DNR)
source 1..151
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-8-5 Residues QLCKFCDVRF STCDNQKSCM SNCSITSICE KPQEVCVAVW RKNDENITLE TVCHDPKLPY 60

HDFILEDAAS PKCIMKEKKK PGETFFMCSC SSDECNDNII FSEEYNTSNP DLLLVIFQVT 120
GISLLPPLGV AISVIIIFYC YRVNRQQKLS S 151

3-9 Sequences
3-9-1 Sequence Number [ID] 9
3-9-2 Molecule Type AA
3-9-3 Length 150
3-9-4 Features

Location/Qualifiers
REGION 1..150
note=Description of sequence: WT PD1 ECD
source 1..150
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-9-5 Residues PGWFLDSPDR PWNPPTFSPA LLVVTEGDNA TFTCSFSNTS ESFVLNWYRM SPSNQTDKLA 60

AFPEDRSQPG QDCRFRVTQL PNGRDFHMSV VRARRNDSGT YLCGAISLAP KAQIKESLRA 120
ELRVTERRAE VPTAHPSPSP RPAGQFQTLV 150

3-10 Sequences
3-10-1 Sequence Number [ID] 10
3-10-2 Molecule Type AA
3-10-3 Length 150
3-10-4 Features

Location/Qualifiers
REGION 1..150
note=Description of sequence: HA PD1 ECD
source 1..150
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-10-5 Residues PGWFLDSPDR PWNPPTFSPA LLVVTEGDNA TFTCSFSNTS ESFHVIWHRE SPSGQTDTLA 60

AFPEDRSQPG QDCRFRVTQL PNGRDFHMSV VRARRNDSGT YVCGVISLAP KIQIKESLRA 120
ELRVTERRAE VPTAHPSPSP RPAGQFQTLV 150

3-11 Sequences
3-11-1 Sequence Number [ID] 11
3-11-2 Molecule Type AA
3-11-3 Length 20
3-11-4 Features

Location/Qualifiers
REGION 1..20
note=Description of sequence: PD-1 signal peptide
source 1..20
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-11-5 Residues MQIPQAPWPV VWAVLQLGWR 20

3-12 Sequences
3-12-1 Sequence Number [ID] 12

Residues

187

3-7-1

3-7-2

3-7-3

3-7-4 Features

177

3-8

3-8-1

3-8-2

3-8-3 151

3-8-5

151

3-9

3-9-1 9

3-9-2

3-9-3

REGION 1..150

3-9-5 Residues

ELRVTERRAE VPTAHPSPSP RPAGQFQTLV 150

3-10

3-10-1 10

3-10-2

150

3-10-5 Residues

150

3-11

3-11-1 11

3-11-2

3-11-3

REGION 1..20

3-11-5 Residues 20

3-12

3-12-1
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3-12-2 Molecule Type AA
3-12-3 Length 144
3-12-4 Features

Location/Qualifiers
REGION 1..144
note=Description of sequence: WT BR2 ECD
source 1..144
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-12-5 Residues TIPPHVQKSV NNDMIVTDNN GAVKFPQLCK FCDVRFSTCD NQKSCMSNCS ITSICEKPQE 60

VCVAVWRKND ENITLETVCH DPKLPYHDFI LEDAASPKCI MKEKKKPGET FFMCSCSSDE 120
CNDNIIFSEE YNTSNPDLLL VIFQ 144

3-13 Sequences
3-13-1 Sequence Number [ID] 13
3-13-2 Molecule Type AA
3-13-3 Length 118
3-13-4 Features

Location/Qualifiers
REGION 1..118
note=Description of sequence: dN25 BR2 ECD
source 1..118
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-13-5 Residues QLCKFCDVRF STCDNQKSCM SNCSITSICE KPQEVCVAVW RKNDENITLE TVCHDPKLPY 60

HDFILEDAAS PKCIMKEKKK PGETFFMCSC SSDECNDNII FSEEYNTSNP DLLLVIFQ 118

3-14 Sequences
3-14-1 Sequence Number [ID] 14
3-14-2 Molecule Type AA
3-14-3 Length 37
3-14-4 Features

Location/Qualifiers
REGION 1..37
note=Description of sequence: PD1 TM
source 1..37
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-14-5 Residues VGVVGGLLGS LVLLVWVLAV ICSRAARGTI GARRTGQ 37

3-15 Sequences
3-15-1 Sequence Number [ID] 15
3-15-2 Molecule Type AA
3-15-3 Length 172
3-15-4 Features

Location/Qualifiers
REGION 1..172
note=Description of sequence: MyD88
source 1..172
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-15-5 Residues MAAGGPGAGS AAPVSSTSSL PLAALNMRVR RRLSLFLNVR TQVAADWTAL AEEMDFEYLE 60

IRQLETQADP TGRLLDAWQG RPGASVGRLL DLLTKLGRDD VLLELGPSIE EDCQKYILKQ 120
QQEEAEKPLQ VAAVDSSVPR TAELAGITTL DDPLGHMPER FDAFICYCPS DI 172

3-16 Sequences
3-16-1 Sequence Number [ID] 16
3-16-2 Molecule Type AA
3-16-3 Length 12
3-16-4 Features

Location/Qualifiers
REGION 1..12
note=Description of sequence: CD28 ECD (truncated)
source 1..12
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-16-5 Residues CPSPLFPGPS KP 12

3-17 Sequences
3-17-1 Sequence Number [ID] 17
3-17-2 Molecule Type AA
3-17-3 Length 27
3-17-4 Features

Location/Qualifiers
REGION 1..27
note=Description of sequence: CD28 TM
source 1..27
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-17-5 Residues FWVLVVVGGV LACYSLLVTV AFIIFWV 27

3-12-2 AA
3-12-3

3-12-4 Features

Location/Qualifiers

144

3-13

3-13-1

3-13-2

3-13-3 118

Location/Qualifiers

3-14

3-14-1

3-14-2

3-14-3

3-14-4 REGION 1..37

37

3-15-2

3-15-3

3-15-4 Features

Location/Qualifiers

source 1..172

172

3-16-2

3-16-3

3-16-4 Features

Location/Qualifiers

source 1..12

CPSPLFPGPS KP 12

3-17-4

Location/Qualifiers

FWVLVVVGGV LACYSLLVTV AFIIFWV 27
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3-18 Sequences
3-18-1 Sequence Number [ID] 18
3-18-2 Molecule Type AA
3-18-3 Length 41
3-18-4 Features

Location/Qualifiers
REGION 1..41
note=Description of sequence: CD28 intracellular
source 1..41
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-18-5 Residues RSKRSRLLHS DYMNMTPRRP GPTRKHYQPY APPRDFAAYR S 41

3-19 Sequences
3-19-1 Sequence Number [ID] 19
3-19-2 Molecule Type AA
3-19-3 Length 41
3-19-4 Features

Location/Qualifiers
REGION 1..41
note=Description of sequence: CD28.YMFM intracellular
source 1..41
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-19-5 Residues RSKRSRLLHS DYMFMTPRRP GPTRKHYQPY APPRDFAAYR S 41

3-20 Sequences
3-20-1 Sequence Number [ID] 20
3-20-2 Molecule Type AA
3-20-3 Length 41
3-20-4 Features

Location/Qualifiers
REGION 1..41
note=Description of sequence: CD28.AYAA intracellular
source 1..41
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-20-5 Residues RSKRSRLLHS DYMNMTPRRP GPTRKHYQAY AAPRDFAAYR S 41

3-21 Sequences
3-21-1 Sequence Number [ID] 21
3-21-2 Molecule Type AA
3-21-3 Length 12
3-21-4 Features

Location/Qualifiers
REGION 1..12
note=Description of sequence: CD2 ECD (truncated)
source 1..12
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-21-5 Residues VEPVSCPEKG LD 12

3-22 Sequences
3-22-1 Sequence Number [ID] 22
3-22-2 Molecule Type AA
3-22-3 Length 26
3-22-4 Features

Location/Qualifiers
REGION 1..26
note=Description of sequence: CD2 TM
source 1..26
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-22-5 Residues IYLIIGICGG GSLLMVFVAL LVFYIT 26

3-23 Sequences
3-23-1 Sequence Number [ID] 23
3-23-2 Molecule Type AA
3-23-3 Length 119
3-23-4 Features

Location/Qualifiers
REGION 1..119
note=Description of sequence: CD2 intracellular (full);
source 1..119
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-23-5 Residues KRKKQRSRRN DEELETRAHR VATEERGRKP HQIPASTPQN PATSQHPPPP PGHRSQAPSH 60

RPPPPGHRVQ HQPQKRPPAP SGTQVHQQKG PPLPRPRVQP KPPHGAAENS LSPSSNGYF 119

3-24 Sequences

3-18-1

3-18-2 AA
3-18-3 41

3-18-4 Features REGION 1..41

Location/Qualifiers

source 1..41

3-18-5 Residues

3-20

20

3-20-5 41

21

3-21-5 VEPVSCPEKG LD 12

3-22-1

3-22-2

26

3-22-5 Residues IYLIIGICGG GSLLMVFVAL LVFYIT 26

3-23

3-23-1 23

3-23-2

3-23-5 Residues

3-24
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3-24-1 Sequence Number [ID] 24
3-24-2 Molecule Type AA
3-24-3 Length 85
3-24-4 Features

Location/Qualifiers
REGION 1..85
note=Description of sequence: CD2 intracellular (short)
source 1..85
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-24-5 Residues KRKKQTPQNP ATSQHPPPPP GHRSQAPSHR PPPPGHRVQH QPQKRPPAPS GTQVHQQKGP 60

PLPRPRVQPK PPHGAAENSL SPSSN 85

3-25 Sequences
3-25-1 Sequence Number [ID] 25
3-25-2 Molecule Type AA
3-25-3 Length 30
3-25-4 Features

Location/Qualifiers
REGION 1..30
note=Description of sequence: DAP10 ECD
source 1..30
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-25-5 Residues QTTPGERSSL PAFYPGTSGS CSGCGSLSLP 30

3-26 Sequences
3-26-1 Sequence Number [ID] 26
3-26-2 Molecule Type AA
3-26-3 Length 21
3-26-4 Features

Location/Qualifiers
REGION 1..21
note=Description of sequence: DAP10 TM D57N
source 1..21
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-26-5 Residues LLAGLVAANA VASLLIVGAV F 21

3-27 Sequences
3-27-1 Sequence Number [ID] 27
3-27-2 Molecule Type AA
3-27-3 Length 24
3-27-4 Features

Location/Qualifiers
REGION 1..24
note=Description of sequence: DAP10 intracellular
source 1..24
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-27-5 Residues LCARPRRSPA QEDGKVYINM PGRG 24

3-28 Sequences
3-28-1 Sequence Number [ID] 28
3-28-2 Molecule Type AA
3-28-3 Length 21
3-28-4 Features

Location/Qualifiers
REGION 1..21
note=Description of sequence: ICOS TM
source 1..21
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-28-5 Residues FWLPIGCAAF VVVCILGCIL I 21

3-29 Sequences
3-29-1 Sequence Number [ID] 29
3-29-2 Molecule Type AA
3-29-3 Length 38
3-29-4 Features

Location/Qualifiers
REGION 1..38
note=Description of sequence: ICOS intracellular
source 1..38
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-29-5 Residues CWLTKKKYSS SVHDPNGEYM FMRAVNTAKK SRLTDVTL 38

3-30 Sequences
3-30-1 Sequence Number [ID] 30

3-24-1 24

3-24-2 AA
3-24-3 85

3-24-4 Features

Location/Qualifiers

source 1..85

3-24-5 Residues

85

25

3-25-5 30

26

3-26-5 LLAGLVAANA VASLLIVGAV F 21

27

3-27-5 24

28

3-28-5 FWLPIGCAAF VVVCILGCIL I 21

3-29

29

3-29-5 CWLTKKKYSS SVHDPNGEYM FMRAVNTAKK SRLTDVTL 38

3-30-1 30
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3-30-2 Molecule Type AA
3-30-3 Length 22
3-30-4 Features

Location/Qualifiers
REGION 1..22
note=Description of sequence: CD40 TM
source 1..22
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-30-5 Residues ALVVIPIIFG ILFAILLVLV FI 22

3-31 Sequences
3-31-1 Sequence Number [ID] 31
3-31-2 Molecule Type AA
3-31-3 Length 62
3-31-4 Features

Location/Qualifiers
REGION 1..62
note=Description of sequence: CD40 intracellular
source 1..62
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-31-5 Residues KKVAKKPTNK APHPKQEPQE INFPDDLPGS NTAAPVQETL HGCQPVTQED GKESRISVQE 60

RQ 62

3-32 Sequences
3-32-1 Sequence Number [ID] 32
3-32-2 Molecule Type AA
3-32-3 Length 21
3-32-4 Features

Location/Qualifiers
REGION 1..21
note=Description of sequence: OX40 TM
source 1..21
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-32-5 Residues VAAILGLGLV LGLLGPLAIL L 21

3-33 Sequences
3-33-1 Sequence Number [ID] 33
3-33-2 Molecule Type AA
3-33-3 Length 42
3-33-4 Features

Location/Qualifiers
REGION 1..42
note=Description of sequence: OX40 intracellular
source 1..42
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-33-5 Residues ALYLLRRDQR LPPDAHKPPG GGSFRTPIQE EQADAHSTLA KI 42

3-34 Sequences
3-34-1 Sequence Number [ID] 34
3-34-2 Molecule Type AA
3-34-3 Length 21
3-34-4 Features

Location/Qualifiers
REGION 1..21
note=Description of sequence: BAFFR TM
source 1..21
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-34-5 Residues FGAPALLGLA LVLALVLVGL V 21

3-35 Sequences
3-35-1 Sequence Number [ID] 35
3-35-2 Molecule Type AA
3-35-3 Length 85
3-35-4 Features

Location/Qualifiers
REGION 1..85
note=Description of sequence: BAFFR intracellular
source 1..85
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-35-5 Residues SWRRRQRRLR GASSAEAPDG DKDAPEPLDK VIILSPGISD ATAPAWPPPG EDPGTTPPGH 60

SVPVPATELG STELVTTKTA GPEQQ 85

3-36 Sequences
3-36-1 Sequence Number [ID] 36

3-30-2 AA
3-30-3 22

3-30-4 Features

Location/Qualifiers

source 1..22

3-30-5 Residues ALVVIPIIFG ILFAILLVLV FI 22

3-31-1

AA

3-31-5 Residues

62

3-32-1 32

3-32-2 AA
3-32-3 21

3-32-4 Features REGION 1..21

Location/Qualifiers

source 1..21

3-32-5 Residues 21

3-33

3-33-1 33

3-33-2 AA
3-33-3 42

3-33-4 Features REGION 1..42

Location/Qualifiers

source 1..42

3-33-5 Residues 42

3-34

3-34-1 34

AA
3-34-3 21

3-34-4 Features REGION 1..21

Location/Qualifiers

source 1..21

3-34-5 Residues FGAPALLGLA LVLALVLVGL V

3-35-1 35

3-35-2 AA
3-35-3 85

3-35-4 Features REGION 1..85
Location/Qualifiers

3-35-5 Residues

85

3-36

36
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3-36-2 Molecule Type AA
3-36-3 Length 45
3-36-4 Features

Location/Qualifiers
REGION 1..45
note=Description of sequence: CD8-Alpha hinge
source 1..45
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-36-5 Residues TTTPAPRPPT PAPTIASQPL SLRPEACRPA AGGAVHTRGL DFACD 45

3-37 Sequences
3-37-1 Sequence Number [ID] 37
3-37-2 Molecule Type DNA
3-37-3 Length 63
3-37-4 Features

Location/Qualifiers
misc_feature 1..63
note=Description of sequence: CD8 signal sequence
source 1..63
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-37-5 Residues atggccctgc cagtgaccgc cctgctgctg cctctggccc tgctgctgca cgccgctaga 60

ccc 63

3-38 Sequences
3-38-1 Sequence Number [ID] 38
3-38-2 Molecule Type DNA
3-38-3 Length 66
3-38-4 Features

Location/Qualifiers
misc_feature 1..66
note=Description of sequence: BR2 signal sequence
source 1..66
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-38-5 Residues atgggtcggg ggctgctcag gggcctgtgg ccgctgcaca tcgtcctgtg gacgcgtatc 60

gccagc 66

3-39 Sequences
3-39-1 Sequence Number [ID] 39
3-39-2 Molecule Type DNA
3-39-3 Length 315
3-39-4 Features

Location/Qualifiers
misc_feature 1..315
note=Description of sequence: TpoR (S505N W515K)
source 1..315
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-39-5 Residues tcagacccta ctagagtcga gaccgctacc gagaccgctt ggatctctct ggtgaccgcc 60

ctgcacctgg tgctgggcct gaacgccgtg ctgggcctgc tgctgctgag gaagcagttc 120
ccagcacact accggagact gaggcacgca ctgtggccaa gcctgcccga cctgcacagg 180
gtgctgggac agtatctgag ggatacagcc gccctgagcc cacctaaggc aaccgtgtcc 240
gacacatgcg aggaggtgga accaagtctg ctggaaatcc tgccaaaatc ctctgagcgg 300
acacccctgc ccctg 315

3-40 Sequences
3-40-1 Sequence Number [ID] 40
3-40-2 Molecule Type DNA
3-40-3 Length 225
3-40-4 Features

Location/Qualifiers
misc_feature 1..225
note=Description of sequence: IL2Rb-YY
source 1..225
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-40-5 Residues gacgagggag tggcaggagc accaaccggc agctcccccc agcctctgca gccactgtcc 60

ggagaggacg atgcatactg cacattccct tctcgggacg atctgctgct gttctctcca 120
agcggacagg gagagtttcg ggccctgaac gccagactgc ccctgaatac cgacgcctat 180
ctgagcctgc aggagctgca gggacaggac cccacacacc tggtg 225

3-41 Sequences
3-41-1 Sequence Number [ID] 41
3-41-2 Molecule Type DNA
3-41-3 Length 561
3-41-4 Features

Location/Qualifiers
misc_feature 1..561
note=Description of sequence: dnWT PD1

3-36-2 AA
3-36-3

3-36-4 Features REGION 1..45

source 1..45

3-36-5 Residues 45

3-37

3-37-1 37

3-37-2 DNA
3-37-3

3-37-4 Features

Location/Qualifiers

source 1..63

3-37-5 Residues

CCC 63

3-38

3-38-1 38

3-38-2 DNA
3-38-3

3-38-4 Features

source 1..66

3-38-5 Residues

315

3-40

3-40-1

3-40-2

3-40-3

3-40-4

source 1..225

225

3-41

3-41-1

3-41-2 DNA
561

3-41-4 Features

Location/Qualifiers
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source 1..561
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-41-5 Residues cccggatggt ttctggatag ccctgatagg ccctggaacc ccccaacttt ttcacccgcc 60

ctgctggtcg tcaccgaagg agacaacgcc accttcacat gcagcttttc caacacctct 120
gagagcttcg tgctgaattg gtacaggatg tccccatcta accagacaga caagctggca 180
gcatttcctg aggaccgctc ccagccagga caggattgcc ggttcagagt gacccagctg 240
cccaatggcc gggactttca catgtctgtg gtgagagccc ggagaaacga tagcggcaca 300
tacctgtgcg gagcaatctc cctggcacca aaggcacaga tcaaggagtc tctgagggca 360
gagctgaggg tgaccgagag gagggcagag gtgcctacag cacacccaag cccttcccca 420
cggcccgcag gccagttcca gaccctggtg gtgggagtgg tgggaggcct gctgggcagc 480
ctggtgctgc tggtgtgggt gctggcagtc atttgtagca gagccgcaag aggaactatc 540
ggagcaagac ggacagggca g 561

3-42 Sequences
3-42-1 Sequence Number [ID] 42
3-42-2 Molecule Type DNA
3-42-3 Length 561
3-42-4 Features

Location/Qualifiers
misc_feature 1..561
note=Description of sequence: dnHACiPD1
source 1..561
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-42-5 Residues cctggatggt ttctggactc ccctgatagg ccctggaatc ccccaacttt ctcccctgcc 60

ctgctggtgg tcactgaagg cgacaacgcc accttcacat gcagcttttc caacacctct 120
gagagcttcc acgtgatctg gcacagggag tccccatctg gccagaccga cacactggca 180
gcatttcctg aggaccgctc ccagccagga caggattgcc ggttcagagt gacccagctg 240
cccaacggcc gggactttca catgtctgtg gtgagagccc ggagaaatga tagcggcacc 300
tacgtgtgcg gcgtgatctc cctggccccc aagatccaga tcaaggagtc tctgagggca 360
gagctgaggg tgaccgagag gagggcagag gtgcctacag cacacccaag cccttcccca 420
cggcccgcag gacagttcca gacactggtg gtgggagtgg tgggaggcct gctgggcagc 480
ctggtgctgc tggtgtgggt gctggctgtc atctgtagca gggccgcaag aggcaccatt 540
ggggcacgaa ggactgggca g 561

3-43 Sequences
3-43-1 Sequence Number [ID] 43
3-43-2 Molecule Type DNA
3-43-3 Length 531
3-43-4 Features

Location/Qualifiers
misc_feature 1..531
note=Description of sequence: dnWT BR2
source 1..531
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-43-5 Residues acgatcccac cgcacgttca gaagtcggtt aataacgaca tgatagtcac tgacaacaac 60

ggtgcagtca agtttccaca actgtgtaaa ttttgtgatg tgagattttc cacctgtgac 120
aaccagaaat cctgcatgag caactgcagc atcacctcca tctgtgagaa gccacaggaa 180
gtctgtgtgg ctgtatggag aaagaatgac gagaacataa cactagagac agtttgccat 240
gaccccaagc tcccctacca tgactttatt ctggaagatg ctgcttctcc aaagtgcatt 300
atgaaggaaa aaaaaaagcc tggtgagact ttcttcatgt gttcctgtag ctctgatgag 360
tgcaatgaca acatcatctt ctcagaagaa tataacacca gcaatcctga cttgttgcta 420
gtcatatttc aagtgacagg catcagcctc ctgccaccac tgggagttgc catatctgtc 480
atcatcatct tctactgcta ccgcgttaac cggcagcaga agctgagttc a 531

3-44 Sequences
3-44-1 Sequence Number [ID] 44
3-44-2 Molecule Type DNA
3-44-3 Length 453
3-44-4 Features

Location/Qualifiers
misc_feature 1..453
note=Description of sequence: dN25 BR2(DNR)
source 1..453
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-44-5 Residues caactgtgta aattttgtga tgtgagattt tccacctgtg acaaccagaa atcctgcatg 60

agcaactgca gcatcacctc catctgtgag aagccacagg aagtctgtgt ggctgtatgg 120
agaaagaatg acgagaacat aacactagag acagtttgcc atgaccccaa gctcccctac 180
catgacttta ttctggaaga tgctgcttct ccaaagtgca ttatgaagga aaaaaaaaag 240
cctggtgaga ctttcttcat gtgttcctgt agctctgatg agtgcaatga caacatcatc 300
ttctcagaag aatataacac cagcaatcct gacttgttgc tagtcatatt tcaagtgaca 360
ggcatcagcc tcctgccacc actgggagtt gccatatctg tcatcatcat cttctactgc 420
taccgcgtta accggcagca gaagctgagt tca 453

3-45 Sequences

source 1..561

3-41-5 Residues

561

3-42

3-42-1 42

3-42-2 DNA
3-42-3 561

3-42-4 Features misc_feature 1..561

Location/Qualifiers

source 1..561

3-43

43

3-43-5

531

3-44-3

Location/Qualifiers

3-44-5 Residues

453

3-45
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3-45-1 Sequence Number [ID] 45
3-45-2 Molecule Type DNA
3-45-3 Length 450
3-45-4 Features

Location/Qualifiers
misc_feature 1..450
note=Description of sequence: WT PD1 ECD
source 1..450
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-45-5 Residues ccaggctggt tcctggatag ccccgacaga ccttggaatc cccctacatt cagccctgct 60

ctgctggtcg tgaccgaggg cgacaacgcc accttcacat gcagcttcag caacaccagc 120
gagtcttttg tgctgaactg gtatcggatg agcccttcta accagacaga taagctggca 180
gccttccccg aagatagaag ccaacctggc caggactgca gattcagagt gacccagctg 240
cctaacggcc gggacttcca catgtctgtg gtgcgggcca gacgcaacga cagcggcacc 300
tacctgtgcg gcgccatcag cctggcccct aaggcccaga tcaaggaaag cctgagagcc 360
gagctgcggg tgacagaaag aagggccgaa gtgcccaccg cccacccttc cccttccccc 420
agacctgccg gacaatttca gaccctggtt 450

3-46 Sequences
3-46-1 Sequence Number [ID] 46
3-46-2 Molecule Type DNA
3-46-3 Length 450
3-46-4 Features

Location/Qualifiers
misc_feature 1..450
note=Description of sequence: HA PD1 ECD
source 1..450
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-46-5 Residues cccggctggt tcctggatag ccctgaccgg ccatggaatc ctcctacctt cagccccgct 60

ctgctcgtgg tcacagaggg agataacgcc acattcacct gtagcttcag caacacaagc 120
gagtcttttc acgtgatttg gcatcgggaa tctccttccg gccagaccga caccctggcc 180
gccttccctg aagatagatc tcaacctgga caggactgca gattcagagt gacccagctg 240
cccaacggca gagacttcca catgagcgtg gtgcgggcca gacggaacga cagcggcacc 300
tacgtgtgcg gcgtgatcag cctggctcct aagatccaga tcaaggaaag cctgagagcc 360
gagctgcggg tgaccgagcg gagagctgag gtgcctacag cccaccctag cccatctcct 420
agacctgccg gccaatttca gacactggtc 450

3-47 Sequences
3-47-1 Sequence Number [ID] 47
3-47-2 Molecule Type DNA
3-47-3 Length 66
3-47-4 Features

Location/Qualifiers
misc_feature 1..66
note=Description of sequence: BR2 signal peptide
source 1..66
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-47-5 Residues atgggcagag gactgctgag aggcctgtgg cctctgcata tcgtgctgtg gaccagaatc 60

gcctct 66

3-48 Sequences
3-48-1 Sequence Number [ID] 48
3-48-2 Molecule Type DNA
3-48-3 Length 432
3-48-4 Features

Location/Qualifiers
misc_feature 1..432
note=Description of sequence: WT BR2 ECD
source 1..432
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-48-5 Residues acaatccccc cccacgtgca gaagtccgtg aacaatgaca tgatcgtcac cgacaacaac 60

ggcgctgtga agtttccaca actgtgcaag ttctgcgacg tgcggttcag cacatgcgat 120
aaccagaaaa gctgtatgag caattgctcc attacaagca tctgtgaaaa acctcaggag 180
gtgtgcgtgg ccgtgtggcg gaagaacgac gagaacatca ccctggagac cgtgtgtcac 240
gatcctaagc tgccttacca cgacttcatc ctggaagatg ccgccagccc taagtgcatc 300
atgaaggaaa agaaaaagcc tggcgagacc ttcttcatgt gctcttgttc tagcgacgag 360
tgcaacgata atatcatctt cagcgaggaa tacaacacca gcaaccccga cctgctgctc 420
gtgatctttc ag 432

3-49 Sequences
3-49-1 Sequence Number [ID] 49
3-49-2 Molecule Type DNA
3-49-3 Length 354
3-49-4 Features

Location/Qualifiers
misc_feature 1..354
note=Description of sequence: dN25 BR2 ECD

3-45-1 45

3-45-2 DNA
3-45-3 450

3-45-4 Features

Location/Qualifiers

3-45-5 Residues

450

3-46-2

3-46-3

3-46-4 Features

Location/Qualifiers

source 1..450

3-46-5 Residues

450

3-47-4

Location/Qualifiers

3-47-5 Residues

3-48

3-48-1

3-48-2

3-48-3 432

3-48-4 Features

3-48-5

3-49

3-49-1

3-49-2

3-49-3 354

3-49-4 Features
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source 1..354
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-49-5 Residues cagctgtgca agttctgcga cgtgcggttc agcacctgtg ataaccagaa aagctgtatg 60

agcaattgct ctatcacctc catctgcgag aagcctcagg aggtgtgcgt ggccgtgtgg 120
cggaagaacg acgagaacat tacactggaa accgtgtgtc acgatcctaa gctgccttac 180
cacgacttca tcctggaaga tgccgccagc cctaagtgca tcatgaagga aaagaaaaag 240
ccaggcgaga catttttcat gtgctcctgt agcagcgacg agtgcaacga caatatcatc 300
tttagcgagg aatacaacac cagcaacccc gacctgctcc tggtcatctt ccaa 354

3-50 Sequences
3-50-1 Sequence Number [ID] 50
3-50-2 Molecule Type DNA
3-50-3 Length 111
3-50-4 Features

Location/Qualifiers
misc_feature 1..111
note=Description of sequence: PD1 TM
source 1..111
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-50-5 Residues gtcggcgtgg tgggcggact gctgggctct ctggtgctgc tggtgtgggt gctggccgtg 60

atctgcagca gagccgctag aggaacaatc ggcgccagac ggaccggcca g 111

3-51 Sequences
3-51-1 Sequence Number [ID] 51
3-51-2 Molecule Type DNA
3-51-3 Length 516
3-51-4 Features

Location/Qualifiers
misc_feature 1..516
note=Description of sequence: MyD88
source 1..516
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-51-5 Residues atggctgctg gaggacctgg cgctggcagc gccgctcctg tgtccagcac cagctctctg 60

cctctggctg cacttaatat gagagtgcgg cggagactga gcctcttcct gaatgtgcgc 120
acccaagtgg cagctgattg gaccgccctg gccgaagaga tggacttcga gtacctggaa 180
atcagacagc tggaaaccca ggccgaccct acaggcagac tgctggatgc ctggcagggc 240
agaccgggcg ccagcgttgg aaggctgctg gacctcctga ccaagctggg ccgggatgat 300
gtgctgctgg agctgggtcc tagcatcgag gaagattgcc agaaatacat cctgaaacag 360
caacaggagg aagccgagaa gcctctgcag gtggccgccg tggacagctc tgtgcctaga 420
acagccgagc tggccggcat caccaccctg gacgaccccc tgggccacat gcctgagcgg 480
ttcgacgcct ttatttgtta ttgcccctct gacatc 516

3-52 Sequences
3-52-1 Sequence Number [ID] 52
3-52-2 Molecule Type DNA
3-52-3 Length 36
3-52-4 Features

Location/Qualifiers
misc_feature 1..36
note=Description of sequence: CD28 ECD (truncated)
source 1..36
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-52-5 Residues tgtcctagcc ccctgttccc cggtcctagc aaacct 36

3-53 Sequences
3-53-1 Sequence Number [ID] 53
3-53-2 Molecule Type DNA
3-53-3 Length 81
3-53-4 Features

Location/Qualifiers
misc_feature 1..81
note=Description of sequence: CD28 TM
source 1..81
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-53-5 Residues ttctgggtgc tggtggtggt gggcggcgtg ctggcctgct acagcctgct ggtcacagtg 60

gcctttatca tcttctgggt c 81

3-54 Sequences
3-54-1 Sequence Number [ID] 54
3-54-2 Molecule Type DNA
3-54-3 Length 123
3-54-4 Features

Location/Qualifiers
misc_feature 1..123
note=Description of sequence: CD28 intracellular

source 1..354

3-49-5 Residues

354

3-50-1

3-50-2

3-50-3

3-50-4 Features

Location/Qualifiers

111

3-51-1

3-51-2 DNA
3-51-3

3-51-4 misc_feature 1..516

3-51-5 Residues

516

3-52

3-52-1 52

3-52-2 DNA
3-52-3 36

3-52-4 Features

Location/Qualifiers

source 1..36

3-53-1

3-53-2

3-53-3

3-53-4

3-53-5 Residues

3-54

54
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source 1..123
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-54-5 Residues agatccaagc ggtctagact gcttcatagc gactacatga acatgacacc tagaaggcct 60

ggccccacaa gaaagcacta ccagccctac gcccctccta gagatttcgc cgcctacaga 120
agc 123

3-55 Sequences
3-55-1 Sequence Number [ID] 55
3-55-2 Molecule Type DNA
3-55-3 Length 123
3-55-4 Features

Location/Qualifiers
misc_feature 1..123
note=Description of sequence: CD28.YMFM intracellular
source 1..123
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-55-5 Residues agatctaagc ggtccagact gctgcattct gattacatgt tcatgacccc tagaagacct 60

ggacctacaa gaaagcacta ccagccttac gcccctcctc gggacttcgc cgcttataga 120
agc 123

3-56 Sequences
3-56-1 Sequence Number [ID] 56
3-56-2 Molecule Type DNA
3-56-3 Length 123
3-56-4 Features

Location/Qualifiers
misc_feature 1..123
note=Description of sequence: CD28.AYAA intracellular
source 1..123
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-56-5 Residues agatctaagc ggtccagact gctgcattct gattacatga acatgacccc tagaagacct 60

ggacctacaa gaaagcacta ccaggcctac gccgcccctc gggacttcgc cgcttataga 120
agc 123

3-57 Sequences
3-57-1 Sequence Number [ID] 57
3-57-2 Molecule Type DNA
3-57-3 Length 36
3-57-4 Features

Location/Qualifiers
misc_feature 1..36
note=Description of sequence: CD2 ECD (truncated)
source 1..36
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-57-5 Residues gtggagcctg tgtcctgccc tgagaagggc ctggac 36

3-58 Sequences
3-58-1 Sequence Number [ID] 58
3-58-2 Molecule Type DNA
3-58-3 Length 78
3-58-4 Features

Location/Qualifiers
misc_feature 1..78
note=Description of sequence: CD2 TM
source 1..78
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-58-5 Residues atctacctga tcatcggcat ctgcggagga ggcagcctgc tgatggtgtt cgtggccctg 60

ctggtgttct acatcacc 78

3-59 Sequences
3-59-1 Sequence Number [ID] 59
3-59-2 Molecule Type DNA
3-59-3 Length 348
3-59-4 Features

Location/Qualifiers
misc_feature 1..348
note=Description of sequence: CD2 intracellular (full)
source 1..348
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-59-5 Residues aagcggaaga agcagcggag cagacggaat gacgaggaac tcgagacaag agcccatcgg 60

gtcgccacag aggaaagagg cagaaagccc caccagattc ctgccagcac acctcagaac 120
cctgctacca gccaacaccc ccccccccct cctggccaca gatctcaggc ccctagccac 180

source 1..123

3-54-5 Residues

123

3-55

3-55-1

3-55-2

123

3-55-5 Residues

123

3-56-1

DNA

3-56-5 Residues

123

3-57

3-57-1

3-57-2

3-57-3

3-57-4 Features

Location/Qualifiers

3-58

3-58-2 DNA
3-58-3

3-58-4 Features

Location/Qualifiers

source 1..78

3-59-1

3-59-2

3-59-3

3-59-4 Features
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cggcccccgc cacctggcca ccgggtgcag caccagcctc aaaaaagacc ccctgctcct 240
agcggcacac aggtgcacca gcagaaaggt cctccactgc ctagacctcg ggtgcagcct 300
aagcctccac atggcgccgc tgagaacagc ttgtctccta gttctaat 348

3-60 Sequences
3-60-1 Sequence Number [ID] 60
3-60-2 Molecule Type DNA
3-60-3 Length 255
3-60-4 Features

Location/Qualifiers
misc_feature 1..255
note=Description of sequence: CD2 intracellular (short)
source 1..255
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-60-5 Residues aagagaaaga agcagacccc tcagaacccc gccaccagcc aacacccccc ccctccacca 60

ggccacagaa gccaggcccc ttcccaccgc cccccccctc caggacatag ggttcagcac 120
cagccccaga agcggcctcc tgctcctagc ggaacacagg tgcaccagca gaaaggccct 180
cccctcccta gacccagagt gcagcctaaa cctccccacg gcgccgccga gaacagcctg 240
tccccttcta gcaat 255

3-61 Sequences
3-61-1 Sequence Number [ID] 61
3-61-2 Molecule Type DNA
3-61-3 Length 90
3-61-4 Features

Location/Qualifiers
misc_feature 1..90
note=Description of sequence: DAP10 ECD
source 1..90
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-61-5 Residues cagaccacac ctggagaacg gagcagcctc cccgctttct accccggcac cagcggctcc 60

tgcagcggat gtggcagcct gagcctgcct 90

3-62 Sequences
3-62-1 Sequence Number [ID] 62
3-62-2 Molecule Type DNA
3-62-3 Length 63
3-62-4 Features

Location/Qualifiers
misc_feature 1..63
note=Description of sequence: DAP10 TM D57N
source 1..63
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-62-5 Residues ctgctggccg gcctggtggc cgccaacgcc gtcgcctctc tgctgatcgt gggcgccgtg 60

ttc 63

3-63 Sequences
3-63-1 Sequence Number [ID] 63
3-63-2 Molecule Type DNA
3-63-3 Length 63
3-63-4 Features

Location/Qualifiers
misc_feature 1..63
note=Description of sequence: DAP10 intracellular
source 1..63
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-63-5 Residues ctgctggccg gcctggtggc cgccaacgcc gtcgcctctc tgctgatcgt gggcgccgtg 60

ttc 63

3-64 Sequences
3-64-1 Sequence Number [ID] 64
3-64-2 Molecule Type DNA
3-64-3 Length 63
3-64-4 Features

Location/Qualifiers
misc_feature 1..63
note=Description of sequence: ICOS TM
source 1..63
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-64-5 Residues ttctggctgc ctatcggctg cgccgctttt gtggtggtct gcatcctggg atgtatcctg 60

atc 63

3-65 Sequences
3-65-1 Sequence Number [ID] 65
3-65-2 Molecule Type DNA
3-65-3 Length 114

348

3-60

3-60-1 60

3-60-3

3-60-4 Features

Location/Qualifiers

source 1..255

3-60-5 Residues

255

3-61-1

3-61-2

90

3-61-5 Residues

90

3-62

3-62-2

3-62-3 63

3-62-4 Features

Location/Qualifiers

source 1..63

3-62-5 Residues

63

3-63

3-63-1 63

63

3-63-5 Residues

63

3-64

3-64-2

63

3-64-5 Residues

63

3-65

3-65-2

3-65-3 114
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3-65-4 Features
Location/Qualifiers

misc_feature 1..114
note=Description of sequence: ICOS intracellular
source 1..114
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-65-5 Residues tgctggctga ccaagaagaa gtacagctcc agcgtgcacg accccaacgg cgagtacatg 60

ttcatgcggg ccgtgaacac cgccaagaaa tctagactga cagatgtgac cctg 114

3-66 Sequences
3-66-1 Sequence Number [ID] 66
3-66-2 Molecule Type DNA
3-66-3 Length 66
3-66-4 Features

Location/Qualifiers
misc_feature 1..66
note=Description of sequence: CD40 TM
source 1..66
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-66-5 Residues gccctggtgg tgatccccat catcttcggc atcctgttcg ccattctgct ggtgctggtc 60

tttatc 66

3-67 Sequences
3-67-1 Sequence Number [ID] 67
3-67-2 Molecule Type DNA
3-67-3 Length 186
3-67-4 Features

Location/Qualifiers
misc_feature 1..186
note=Description of sequence: CD40 intracellular
source 1..186
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-67-5 Residues aagaaggtgg ccaagaaacc tacaaacaag gcccctcacc ccaagcagga gcctcaggag 60

atcaacttcc ccgacgacct gcctggaagc aataccgccg ctccagtgca agaaaccctg 120
cacggctgcc agcctgtgac ccaggaagat ggcaaagagt ctagaatcag cgtgcaggag 180
cggcag 186

3-68 Sequences
3-68-1 Sequence Number [ID] 68
3-68-2 Molecule Type DNA
3-68-3 Length 63
3-68-4 Features

Location/Qualifiers
misc_feature 1..63
note=Description of sequence: OX40 TM
source 1..63
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-68-5 Residues gtggccgcca tcctgggcct gggcctggtg ctgggactgc tgggccctct ggctatcctg 60

ctg 63

3-69 Sequences
3-69-1 Sequence Number [ID] 69
3-69-2 Molecule Type DNA
3-69-3 Length 126
3-69-4 Features

Location/Qualifiers
misc_feature 1..126
note=Description of sequence: OX40 intracellular
source 1..126
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-69-5 Residues gccctgtacc tgctcagacg ggaccagaga ctgccccccg acgcccacaa gcctccaggc 60

ggcggatctt tcagaacccc tatccaggag gaacaggccg atgctcacag cacactggcc 120
aagatc 126

3-70 Sequences
3-70-1 Sequence Number [ID] 70
3-70-2 Molecule Type DNA
3-70-3 Length 63
3-70-4 Features

Location/Qualifiers
misc_feature 1..63
note=Description of sequence: BAFFR TM
source 1..63
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value

3-65-4 Features

Location/Qualifiers

114

3-66

3-66-1

3-66-2

3-66-3

3-66-4

66

3-67-3

3-67-4 Features

Location/Qualifiers

186

3-68-1

3-68-2

3-68-3

3-68-4 Features

63

3-69-1

3-69-2

3-69-3

3-69-4 Features

126

3-70

3-70-1

3-70-3
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3-70-5 Residues ttcggcgctc ccgctctgct gggcctcgcc ctggtgctgg ccctggtcct ggtgggcctg 60
gtg 63

3-71 Sequences
3-71-1 Sequence Number [ID] 71
3-71-2 Molecule Type DNA
3-71-3 Length 255
3-71-4 Features

Location/Qualifiers
misc_feature 1..255
note=Description of sequence: BAFFR intracellular
source 1..255
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-71-5 Residues tcctggcggc ggagacagag aagactgaga ggcgccagca gcgccgaggc ccctgatggc 60

gataaggacg cccctgagcc tctggacaaa gtgatcatcc tgagccccgg catcagcgac 120
gctaccgccc ctgcctggcc tccaccaggc gaggaccccg gaacaacccc tcctggccac 180
agcgtgcctg tgcccgccac cgagctggga tctacagaac tggtgaccac aaagaccgcc 240
ggccctgaac agcag 255

3-72 Sequences
3-72-1 Sequence Number [ID] 72
3-72-2 Molecule Type DNA
3-72-3 Length 135
3-72-4 Features

Location/Qualifiers
misc_feature 1..135
note=Description of sequence: CD8-Alpha hinge
source 1..135
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-72-5 Residues acaaccacac ctgcacctag gccacctaca cctgcaccaa ccatcgccag ccagcctctg 60

tccctgagac cagaggcctg taggccagca gcaggaggag cagtgcacac ccggggcctg 120
gacttcgcct gcgat 135

3-73 Sequences
3-73-1 Sequence Number [ID] 73
3-73-2 Molecule Type AA
3-73-3 Length 530
3-73-4 Features

Location/Qualifiers
REGION 1..530
note=Description of sequence: Construct name: 2G1 (DLL3 CAR); Polypep tide structure: CD8
signal sequence (underlined), rituximab mimotope RSR, 2G1 scFv, rituximab mimotope,
CD8-Alpha hinge, CD8-Alpha tran smembrane, CD8-Alpha cytoplasmic domain (truncated), 4-1BB
(TNFRSF9, CD137) cytoplasmic domain, CD3 cytoplasmic domain
source 1..530
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-73-5 Residues MALPVTALLL PLALLLHAAR PGGGGSCPYS NPSLCGGGGS QLQLQESGPG LVKPSETLSL 60

TCTVSGGSIS SSSYYWGWIR QPPGKGLEWI GSIYYSGNIY HNPSLKSRVS ISVDTSKNQF 120
SLRLSSVTAA DTAVYYCARE IIVGATHFDY WGQGTLVTVS SGGGGSGGGG SGGGGSGGGG 180
SAIQMTQSPS SLSASVGDRV TITCRASQGI RNDLGWYQQK PGKAPELLIY AASSLQSGVP 240
SRFSGSGSGT DFTLTISSLQ PEDFATYYCL QDYNYPLTFG PGTKVDIKGG GGSCPYSNPS 300
LCGGGGSTTT PAPRPPTPAP TIASQPLSLR PEACRPAAGG AVHTRGLDFA CDIYIWAPLA 360
GTCGVLLLSL VITLYCKRGR KKLLYIFKQP FMRPVQTTQE EDGCSCRFPE EEEGGCELRV 420
KFSRSADAPA YQQGQNQLYN ELNLGRREEY DVLDKRRGRD PEMGGKPRRK NPQEGLYNEL 480
QKDKMAEAYS EIGMKGERRR GKGHDGLYQG LSTATKDTYD ALHMQALPPR 530

3-74 Sequences
3-74-1 Sequence Number [ID] 74
3-74-2 Molecule Type AA
3-74-3 Length 755
3-74-4 Features

Location/Qualifiers
REGION 1..755
note=Description of sequence: Construct name: 2G1.15.1 (CCR-P2A-DLL3 CAR); Polypeptide
structure: CD8 signal sequence (underlined), TpoR (S505N W515K), IL2Rb-YY, P2A,
source 1..755
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-74-5 Residues MALPVTALLL PLALLLHAAR PSDPTRVETA TETAWISLVT ALHLVLGLNA VLGLLLLRKQ 60

FPAHYRRLRH ALWPSLPDLH RVLGQYLRDT AALSPPKATV SDTCEEVEPS LLEILPKSSE 120
RTPLPLLEDE GVAGAPTGSS PQPLQPLSGE DDAYCTFPSR DDLLLFSPSG QGEFRALNAR 180
LPLNTDAYLS LQELQGQDPT HLVGSGATNF SLLKQAGDVE ENPGPMALPV TALLLPLALL 240
LHAARPGGGG SCPYSNPSLC GGGGSQLQLQ ESGPGLVKPS ETLSLTCTVS GGSISSSSYY 300
WGWIRQPPGK GLEWIGSIYY SGNIYHNPSL KSRVSISVDT SKNQFSLRLS SVTAADTAVY 360
YCAREIIVGA THFDYWGQGT LVTVSSGGGG SGGGGSGGGG SGGGGSAIQM TQSPSSLSAS 420
VGDRVTITCR ASQGIRNDLG WYQQKPGKAP ELLIYAASSL QSGVPSRFSG SGSGTDFTLT 480

3-70-5 Residues

63

3-71

3-71-1

3-71-2

3-71-3

3-71-4 misc_feature 1..255

source 1..255

3-71-5 Residues

255

3-72

3-72-1 72

3-72-3

3-72-5 Residues

135

3-73

3-73-2

3-73-3

3-73-4 Features

3-73-5 Residues

530

3-74

3-74-1

3-74-2

3-74-3

3-74-4 REGION 1..755

LPLNTDAYLS LQELQGQDPT HLVGSGATNF SLLKQAGDVE ENPGPMALPV TALLLPLALL 240

LHAARPGGGG SCPYSNPSLC GGGGSQLQLQ ESGPGLVKPS ETLSLTCTVS GGSISSSSYY 300
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ISSLQPEDFA TYYCLQDYNY PLTFGPGTKV DIKGGGGSCP YSNPSLCGGG GSTTTPAPRP 540
PTPAPTIASQ PLSLRPEACR PAAGGAVHTR GLDFACDIYI WAPLAGTCGV LLLSLVITLY 600
CKRGRKKLLY IFKQPFMRPV QTTQEEDGCS CRFPEEEEGG CELRVKFSRS ADAPAYQQGQ 660
NQLYNELNLG RREEYDVLDK RRGRDPEMGG KPRRKNPQEG LYNELQKDKM AEAYSEIGMK 720
GERRRGKGHD GLYQGLSTAT KDTYDALHMQ ALPPR 755

3-75 Sequences
3-75-1 Sequence Number [ID] 75
3-75-2 Molecule Type AA
3-75-3 Length 230
3-75-4 Features

Location/Qualifiers
REGION 1..230
note=Description of sequence: Construct name: WT PD1.CD28; Polypeptid e structure: WT PD1
ECD, CD28 ECD (truncated), CD28 TM, CD28 intrace llular
source 1..230
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-75-5 Residues PGWFLDSPDR PWNPPTFSPA LLVVTEGDNA TFTCSFSNTS ESFVLNWYRM SPSNQTDKLA 60

AFPEDRSQPG QDCRFRVTQL PNGRDFHMSV VRARRNDSGT YLCGAISLAP KAQIKESLRA 120
ELRVTERRAE VPTAHPSPSP RPAGQFQTLV CPSPLFPGPS KPFWVLVVVG GVLACYSLLV 180
TVAFIIFWVR SKRSRLLHSD YMNMTPRRPG PTRKHYQPYA PPRDFAAYRS 230

3-76 Sequences
3-76-1 Sequence Number [ID] 76
3-76-2 Molecule Type AA
3-76-3 Length 230
3-76-4 Features

Location/Qualifiers
REGION 1..230
note=Description of sequence: Construct name: WT PD1.CD28.YMFM; Polyp eptide structure: WT
PD1 ECD, CD28 ECD (truncated), CD28 TM, CD28.YM FM intracellular
source 1..230
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-76-5 Residues PGWFLDSPDR PWNPPTFSPA LLVVTEGDNA TFTCSFSNTS ESFVLNWYRM SPSNQTDKLA 60

AFPEDRSQPG QDCRFRVTQL PNGRDFHMSV VRARRNDSGT YLCGAISLAP KAQIKESLRA 120
ELRVTERRAE VPTAHPSPSP RPAGQFQTLV CPSPLFPGPS KPFWVLVVVG GVLACYSLLV 180
TVAFIIFWVR SKRSRLLHSD YMFMTPRRPG PTRKHYQPYA PPRDFAAYRS 230

3-77 Sequences
3-77-1 Sequence Number [ID] 77
3-77-2 Molecule Type AA
3-77-3 Length 230
3-77-4 Features

Location/Qualifiers
REGION 1..230
note=Description of sequence: Construct name: WT PD1.CD28.AYAA; Polyp eptide structure: WT
PD1 ECD, CD28 ECD (truncated), CD28 TM, CD28.AY AA intracellular
source 1..230
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-77-5 Residues PGWFLDSPDR PWNPPTFSPA LLVVTEGDNA TFTCSFSNTS ESFVLNWYRM SPSNQTDKLA 60

AFPEDRSQPG QDCRFRVTQL PNGRDFHMSV VRARRNDSGT YLCGAISLAP KAQIKESLRA 120
ELRVTERRAE VPTAHPSPSP RPAGQFQTLV CPSPLFPGPS KPFWVLVVVG GVLACYSLLV 180
TVAFIIFWVR SKRSRLLHSD YMNMTPRRPG PTRKHYQAYA APRDFAAYRS 230

3-78 Sequences
3-78-1 Sequence Number [ID] 78
3-78-2 Molecule Type AA
3-78-3 Length 304
3-78-4 Features

Location/Qualifiers
REGION 1..304
note=Description of sequence: Construct name: WT PD1.CD2(full); Polyp eptide structure: WT
PD1 ECD, CD2 ECD (truncated), CD2 TM, CD2 intra cellular
source 1..304
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-78-5 Residues PGWFLDSPDR PWNPPTFSPA LLVVTEGDNA TFTCSFSNTS ESFVLNWYRM SPSNQTDKLA 60

AFPEDRSQPG QDCRFRVTQL PNGRDFHMSV VRARRNDSGT YLCGAISLAP KAQIKESLRA 120
ELRVTERRAE VPTAHPSPSP RPAGQFQTLV VEPVSCPEKG LDIYLIIGIC GGGSLLMVFV 180
ALLVFYITKR KKQRSRRNDE ELETRAHRVA TEERGRKPHQ IPASTPQNPA TSQHPPPPPG 240
HRSQAPSHRP PPPGHRVQHQ PQKRPPAPSG TQVHQQKGPP LPRPRVQPKP PHGAAENSLS 300
PSSN 304

3-79 Sequences
3-79-1 Sequence Number [ID] 79
3-79-2 Molecule Type AA

ISSLQPEDFA TYYCLQDYNY PLTFGPGTKV DIKGGGGSCP YSNPSLCGGG GSTTTPAPRP 540

PTPAPTIASQ PLSLRPEACR PAAGGAVHTR GLDFACDIYI WAPLAGTCGV LLLSLVITLY 600

755

3-75-3

3-75-4 Features

Location/Qualifiers

source 1..230

3-75-5 Residues

AFPEDRSQPG QDCRFRVTQL PNGRDFHMSV VRARRNDSGT YLCGAISLAP KAQIKESLRA 120

ELRVTERRAE VPTAHPSPSP RPAGQFQTLV CPSPLFPGPS KPFWVLVVVG GVLACYSLLV 180

230

3-76-3

3-76-4 Features

Location/Qualifiers

source 1..230

3-76-5 Residues

230

3-77-1

3-77-2

3-77-3

3-77-4 Features

Location/Qualifiers

3-77-5 Residues PGWFLDSPDR PWNPPTFSPA LLVVTEGDNA TFTCSFSNTS ESFVLNWYRM SPSNQTDKLA 60

230

3-78

3-78-1

3-78-5 Residues

AFPEDRSQPG QDCRFRVTQL PNGRDFHMSV VRARRNDSGT YLCGAISLAP KAQIKESLRA 120

PSSN 304

3-79

3-79-1

3-79-2
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3-79-3 Length 273
3-79-4 Features

Location/Qualifiers
REGION 1..273
note=Description of sequence: Construct name: WT PD1.CD2(short); Poly peptide structure: WT
PD1 ECD, CD2 ECD (truncated), CD2 TM, CD2 intr acellular (short)
source 1..273
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-79-5 Residues PGWFLDSPDR PWNPPTFSPA LLVVTEGDNA TFTCSFSNTS ESFVLNWYRM SPSNQTDKLA 60

AFPEDRSQPG QDCRFRVTQL PNGRDFHMSV VRARRNDSGT YLCGAISLAP KAQIKESLRA 120
ELRVTERRAE VPTAHPSPSP RPAGQFQTLV VEPVSCPEKG LDIYLIIGIC GGGSLLMVFV 180
ALLVFYITKR KKQTPQNPAT SQHPPPPPGH RSQAPSHRPP PPGHRVQHQP QKRPPAPSGT 240
QVHQQKGPPL PRPRVQPKPP HGAAENSLSP SSN 273

3-80 Sequences
3-80-1 Sequence Number [ID] 80
3-80-2 Molecule Type AA
3-80-3 Length 225
3-80-4 Features

Location/Qualifiers
REGION 1..225
note=Description of sequence: Construct name: WT PD1.DAP10.D57N; Poly peptide structure: WT
PD1 ECD, DAP10 ECD, DAP10 TM D57N, DAP10 intra cellular
source 1..225
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-80-5 Residues PGWFLDSPDR PWNPPTFSPA LLVVTEGDNA TFTCSFSNTS ESFVLNWYRM SPSNQTDKLA 60

AFPEDRSQPG QDCRFRVTQL PNGRDFHMSV VRARRNDSGT YLCGAISLAP KAQIKESLRA 120
ELRVTERRAE VPTAHPSPSP RPAGQFQTLV QTTPGERSSL PAFYPGTSGS CSGCGSLSLP 180
LLAGLVAANA VASLLIVGAV FLCARPRRSP AQEDGKVYIN MPGRG 225

3-81 Sequences
3-81-1 Sequence Number [ID] 81
3-81-2 Molecule Type AA
3-81-3 Length 209
3-81-4 Features

Location/Qualifiers
REGION 1..209
note=Description of sequence: Construct name: WT PD1.ICOS; Polypeptid e structure: WT PD1
ECD, ICOS TM, ICOS intracellular
source 1..209
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-81-5 Residues PGWFLDSPDR PWNPPTFSPA LLVVTEGDNA TFTCSFSNTS ESFVLNWYRM SPSNQTDKLA 60

AFPEDRSQPG QDCRFRVTQL PNGRDFHMSV VRARRNDSGT YLCGAISLAP KAQIKESLRA 120
ELRVTERRAE VPTAHPSPSP RPAGQFQTLV FWLPIGCAAF VVVCILGCIL ICWLTKKKYS 180
SSVHDPNGEY MFMRAVNTAK KSRLTDVTL 209

3-82 Sequences
3-82-1 Sequence Number [ID] 82
3-82-2 Molecule Type AA
3-82-3 Length 234
3-82-4 Features

Location/Qualifiers
REGION 1..234
note=Description of sequence: Construct name: WT PD1.CD40; Polypeptid e structure: WT PD1
ECD, CD40 TM, CD40 intracellular
source 1..234
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-82-5 Residues PGWFLDSPDR PWNPPTFSPA LLVVTEGDNA TFTCSFSNTS ESFVLNWYRM SPSNQTDKLA 60

AFPEDRSQPG QDCRFRVTQL PNGRDFHMSV VRARRNDSGT YLCGAISLAP KAQIKESLRA 120
ELRVTERRAE VPTAHPSPSP RPAGQFQTLV ALVVIPIIFG ILFAILLVLV FIKKVAKKPT 180
NKAPHPKQEP QEINFPDDLP GSNTAAPVQE TLHGCQPVTQ EDGKESRISV QERQ 234

3-83 Sequences
3-83-1 Sequence Number [ID] 83
3-83-2 Molecule Type AA
3-83-3 Length 213
3-83-4 Features

Location/Qualifiers
REGION 1..213
note=Description of sequence: Construct name: WT PD1.OX40; Polypeptid e structure: WT PD1
ECD, OX40 TM, OX40 intracellular
source 1..213
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-83-5 Residues PGWFLDSPDR PWNPPTFSPA LLVVTEGDNA TFTCSFSNTS ESFVLNWYRM SPSNQTDKLA 60

3-79-3 273

3-79-4 Features

Location/Qualifiers

273

3-80

3-80-1 80

3-80-2 AA
3-80-3 225

3-80-4 Features

Location/Qualifiers

source 1..225

225

3-81

3-81-1 81

3-81-2 AA
3-81-3

3-81-4 Features

Location/Qualifiers

source 1..209

SSVHDPNGEY MFMRAVNTAK KSRLTDVTL 209

3-82

3-82-1 82

3-82-2 AA
3-82-3

3-82-4 Features

Location/Qualifiers

source 1..234

234

3-83

3-83-1 83

3-83-2 AA
3-83-3

3-83-4 Features

20
26

20
18
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AFPEDRSQPG QDCRFRVTQL PNGRDFHMSV VRARRNDSGT YLCGAISLAP KAQIKESLRA 120
ELRVTERRAE VPTAHPSPSP RPAGQFQTLV VAAILGLGLV LGLLGPLAIL LALYLLRRDQ 180
RLPPDAHKPP GGGSFRTPIQ EEQADAHSTL AKI 213

3-84 Sequences
3-84-1 Sequence Number [ID] 84
3-84-2 Molecule Type AA
3-84-3 Length 230
3-84-4 Features

Location/Qualifiers
REGION 1..230
note=Description of sequence: Construct name: HA PD1.CD28; Polypeptid e structure: HA PD1
ECD, CD28 ECD (truncated), CD28 TM, CD28 intrace llular
source 1..230
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-84-5 Residues PGWFLDSPDR PWNPPTFSPA LLVVTEGDNA TFTCSFSNTS ESFHVIWHRE SPSGQTDTLA 60

AFPEDRSQPG QDCRFRVTQL PNGRDFHMSV VRARRNDSGT YVCGVISLAP KIQIKESLRA 120
ELRVTERRAE VPTAHPSPSP RPAGQFQTLV CPSPLFPGPS KPFWVLVVVG GVLACYSLLV 180
TVAFIIFWVR SKRSRLLHSD YMNMTPRRPG PTRKHYQPYA PPRDFAAYRS 230

3-85 Sequences
3-85-1 Sequence Number [ID] 85
3-85-2 Molecule Type AA
3-85-3 Length 230
3-85-4 Features

Location/Qualifiers
REGION 1..230
note=Description of sequence: Construct name: HA PD1.CD28.YMFM; Polyp eptide structure: HA
PD1 ECD, CD28 ECD (truncated), CD28 TM, CD28.YM FM intracellular
source 1..230
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-85-5 Residues PGWFLDSPDR PWNPPTFSPA LLVVTEGDNA TFTCSFSNTS ESFHVIWHRE SPSGQTDTLA 60

AFPEDRSQPG QDCRFRVTQL PNGRDFHMSV VRARRNDSGT YVCGVISLAP KIQIKESLRA 120
ELRVTERRAE VPTAHPSPSP RPAGQFQTLV CPSPLFPGPS KPFWVLVVVG GVLACYSLLV 180
TVAFIIFWVR SKRSRLLHSD YMFMTPRRPG PTRKHYQPYA PPRDFAAYRS 230

3-86 Sequences
3-86-1 Sequence Number [ID] 86
3-86-2 Molecule Type AA
3-86-3 Length 230
3-86-4 Features

Location/Qualifiers
REGION 1..230
note=Description of sequence: Construct name: HA PD1.CD28.AYAA; Polyp eptide structure: HA
PD1 ECD, CD28 ECD (truncated), CD28 TM, CD28.AY AA intracellular
source 1..230
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-86-5 Residues PGWFLDSPDR PWNPPTFSPA LLVVTEGDNA TFTCSFSNTS ESFHVIWHRE SPSGQTDTLA 60

AFPEDRSQPG QDCRFRVTQL PNGRDFHMSV VRARRNDSGT YVCGVISLAP KIQIKESLRA 120
ELRVTERRAE VPTAHPSPSP RPAGQFQTLV CPSPLFPGPS KPFWVLVVVG GVLACYSLLV 180
TVAFIIFWVR SKRSRLLHSD YMNMTPRRPG PTRKHYQAYA APRDFAAYRS 230

3-87 Sequences
3-87-1 Sequence Number [ID] 87
3-87-2 Molecule Type AA
3-87-3 Length 304
3-87-4 Features

Location/Qualifiers
REGION 1..304
note=Description of sequence: Construct name: HA PD1.CD2(full); Polyp eptide structure: HA PD1
ECD, CD2 ECD (truncated), CD2 TM, CD2 intra cellular
source 1..304
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-87-5 Residues PGWFLDSPDR PWNPPTFSPA LLVVTEGDNA TFTCSFSNTS ESFHVIWHRE SPSGQTDTLA 60

AFPEDRSQPG QDCRFRVTQL PNGRDFHMSV VRARRNDSGT YVCGVISLAP KIQIKESLRA 120
ELRVTERRAE VPTAHPSPSP RPAGQFQTLV VEPVSCPEKG LDIYLIIGIC GGGSLLMVFV 180
ALLVFYITKR KKQRSRRNDE ELETRAHRVA TEERGRKPHQ IPASTPQNPA TSQHPPPPPG 240
HRSQAPSHRP PPPGHRVQHQ PQKRPPAPSG TQVHQQKGPP LPRPRVQPKP PHGAAENSLS 300
PSSN 304

3-88 Sequences
3-88-1 Sequence Number [ID] 88
3-88-2 Molecule Type AA
3-88-3 Length 273
3-88-4 Features REGION 1..273

AFPEDRSQPG QDCRFRVTQL PNGRDFHMSV VRARRNDSGT YLCGAISLAP KAQIKESLRA 120

213

3-84

3-84-1

3-84-2

3-84-3

3-84-4 Features

230

3-85-1 85

3-85-2

3-85-3

3-85-4 Features

Location/Qualifiers

source 1..230

230

3-86-1 86

3-86-2

3-86-3 230

3-86-4 Features

Location/Qualifiers

source 1..230

230

3-87

3-87-1

3-87-2 AA
3-87-3

3-87-4 Features REGION 1..304
Location/Qualifiers

source 1..304

3-88

3-88-1

3-88-2

3-88-3

3-88-4

20
26

20
18
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Location/Qualifiers note=Description of sequence: Construct name: HA PD1.CD2(short); Poly peptide structure: HA
PD1 ECD, CD2 ECD (truncated), CD2 TM, CD2 intr acellular (short)
source 1..273
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-88-5 Residues PGWFLDSPDR PWNPPTFSPA LLVVTEGDNA TFTCSFSNTS ESFHVIWHRE SPSGQTDTLA 60

AFPEDRSQPG QDCRFRVTQL PNGRDFHMSV VRARRNDSGT YVCGVISLAP KIQIKESLRA 120
ELRVTERRAE VPTAHPSPSP RPAGQFQTLV VEPVSCPEKG LDIYLIIGIC GGGSLLMVFV 180
ALLVFYITKR KKQTPQNPAT SQHPPPPPGH RSQAPSHRPP PPGHRVQHQP QKRPPAPSGT 240
QVHQQKGPPL PRPRVQPKPP HGAAENSLSP SSN 273

3-89 Sequences
3-89-1 Sequence Number [ID] 89
3-89-2 Molecule Type AA
3-89-3 Length 225
3-89-4 Features

Location/Qualifiers
REGION 1..225
note=Description of sequence: Construct name: HA PD1.DAP10.D57N; Poly peptide structure: HA
PD1 ECD, DAP10 ECD, DAP10 TM D57N, DAP10 intr acellular
source 1..225
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-89-5 Residues PGWFLDSPDR PWNPPTFSPA LLVVTEGDNA TFTCSFSNTS ESFHVIWHRE SPSGQTDTLA 60

AFPEDRSQPG QDCRFRVTQL PNGRDFHMSV VRARRNDSGT YVCGVISLAP KIQIKESLRA 120
ELRVTERRAE VPTAHPSPSP RPAGQFQTLV QTTPGERSSL PAFYPGTSGS CSGCGSLSLP 180
LLAGLVAANA VASLLIVGAV FLCARPRRSP AQEDGKVYIN MPGRG 225

3-90 Sequences
3-90-1 Sequence Number [ID] 90
3-90-2 Molecule Type AA
3-90-3 Length 209
3-90-4 Features

Location/Qualifiers
REGION 1..209
note=Description of sequence: Construct name: HA PD1.ICOS; Polypeptid e structure: HA PD1
ECD, ICOS TM, ICOS intracellular
source 1..209
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-90-5 Residues PGWFLDSPDR PWNPPTFSPA LLVVTEGDNA TFTCSFSNTS ESFHVIWHRE SPSGQTDTLA 60

AFPEDRSQPG QDCRFRVTQL PNGRDFHMSV VRARRNDSGT YVCGVISLAP KIQIKESLRA 120
ELRVTERRAE VPTAHPSPSP RPAGQFQTLV FWLPIGCAAF VVVCILGCIL ICWLTKKKYS 180
SSVHDPNGEY MFMRAVNTAK KSRLTDVTL 209

3-91 Sequences
3-91-1 Sequence Number [ID] 91
3-91-2 Molecule Type AA
3-91-3 Length 234
3-91-4 Features

Location/Qualifiers
REGION 1..234
note=Description of sequence: Construct name: HA PD1.CD40; Polypeptid e structure: HA PD1
ECD, CD40 TM, CD40 intracellular
source 1..234
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-91-5 Residues PGWFLDSPDR PWNPPTFSPA LLVVTEGDNA TFTCSFSNTS ESFHVIWHRE SPSGQTDTLA 60

AFPEDRSQPG QDCRFRVTQL PNGRDFHMSV VRARRNDSGT YVCGVISLAP KIQIKESLRA 120
ELRVTERRAE VPTAHPSPSP RPAGQFQTLV ALVVIPIIFG ILFAILLVLV FIKKVAKKPT 180
NKAPHPKQEP QEINFPDDLP GSNTAAPVQE TLHGCQPVTQ EDGKESRISV QERQ 234

3-92 Sequences
3-92-1 Sequence Number [ID] 92
3-92-2 Molecule Type AA
3-92-3 Length 213
3-92-4 Features

Location/Qualifiers
REGION 1..213
note=Description of sequence: Construct name: HA PD1.OX40; Polypeptid e structure: HA PD1
ECD, OX40 TM, OX40 intracellular
source 1..213
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-92-5 Residues PGWFLDSPDR PWNPPTFSPA LLVVTEGDNA TFTCSFSNTS ESFHVIWHRE SPSGQTDTLA 60

AFPEDRSQPG QDCRFRVTQL PNGRDFHMSV VRARRNDSGT YVCGVISLAP KIQIKESLRA 120
ELRVTERRAE VPTAHPSPSP RPAGQFQTLV VAAILGLGLV LGLLGPLAIL LALYLLRRDQ 180

Location/Qualifiers

ALLVFYITKR KKQTPQNPAT SQHPPPPPGH RSQAPSHRPP PPGHRVQHQP QKRPPAPSGT 240

273

3-89

3-89-1

3-89-2

3-89-3 225

REGION 1..225

Location/Qualifiers

source 1..225

225

3-90

3-90-1

3-90-2

3-90-3 209

Location/Qualifiers

source 1..209

AFPEDRSQPG QDCRFRVTQL PNGRDFHMSV VRARRNDSGT YVCGVISLAP KIQIKESLRA 120

209

3-91

3-91-1

3-91-2

3-91-3 234

REGION 1..234
Location/Qualifiers

source 1..234

234

3-92

3-92-1

3-92-2

3-92-3 213

Location/Qualifiers

20
26

20
18

94
   

   
12

 M
ar

 2
02

6



RLPPDAHKPP GGGSFRTPIQ EEQADAHSTL AKI 213

3-93 Sequences
3-93-1 Sequence Number [ID] 93
3-93-2 Molecule Type AA
3-93-3 Length 256
3-93-4 Features

Location/Qualifiers
REGION 1..256
note=Description of sequence: Construct name: HA PD1.BAFFR; Polypepti de structure: HA PD1
ECD, BAFFR TM, BAFFR intracellular
source 1..256
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-93-5 Residues PGWFLDSPDR PWNPPTFSPA LLVVTEGDNA TFTCSFSNTS ESFHVIWHRE SPSGQTDTLA 60

AFPEDRSQPG QDCRFRVTQL PNGRDFHMSV VRARRNDSGT YVCGVISLAP KIQIKESLRA 120
ELRVTERRAE VPTAHPSPSP RPAGQFQTLV FGAPALLGLA LVLALVLVGL VSWRRRQRRL 180
RGASSAEAPD GDKDAPEPLD KVIILSPGIS DATAPAWPPP GEDPGTTPPG HSVPVPATEL 240
GSTELVTTKT AGPEQQ 256

3-94 Sequences
3-94-1 Sequence Number [ID] 94
3-94-2 Molecule Type AA
3-94-3 Length 359
3-94-4 Features

Location/Qualifiers
REGION 1..359
note=Description of sequence: Construct name: HA PD1.tm.MyD88; Polype ptide structure: HA
PD1 ECD, PD1 TM, MyD88
source 1..359
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-94-5 Residues PGWFLDSPDR PWNPPTFSPA LLVVTEGDNA TFTCSFSNTS ESFHVIWHRE SPSGQTDTLA 60

AFPEDRSQPG QDCRFRVTQL PNGRDFHMSV VRARRNDSGT YVCGVISLAP KIQIKESLRA 120
ELRVTERRAE VPTAHPSPSP RPAGQFQTLV VGVVGGLLGS LVLLVWVLAV ICSRAARGTI 180
GARRTGQMAA GGPGAGSAAP VSSTSSLPLA ALNMRVRRRL SLFLNVRTQV AADWTALAEE 240
MDFEYLEIRQ LETQADPTGR LLDAWQGRPG ASVGRLLDLL TKLGRDDVLL ELGPSIEEDC 300
QKYILKQQQE EAEKPLQVAA VDSSVPRTAE LAGITTLDDP LGHMPERFDA FICYCPSDI 359

3-95 Sequences
3-95-1 Sequence Number [ID] 95
3-95-2 Molecule Type AA
3-95-3 Length 224
3-95-4 Features

Location/Qualifiers
REGION 1..224
note=Description of sequence: Construct name: WT BR2.CD28; Polypeptid e structure: WT BR2
ECD, CD28 ECD (truncated), CD28 TM, CD28 intrace llular
source 1..224
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-95-5 Residues TIPPHVQKSV NNDMIVTDNN GAVKFPQLCK FCDVRFSTCD NQKSCMSNCS ITSICEKPQE 60

VCVAVWRKND ENITLETVCH DPKLPYHDFI LEDAASPKCI MKEKKKPGET FFMCSCSSDE 120
CNDNIIFSEE YNTSNPDLLL VIFQCPSPLF PGPSKPFWVL VVVGGVLACY SLLVTVAFII 180
FWVRSKRSRL LHSDYMNMTP RRPGPTRKHY QPYAPPRDFA AYRS 224

3-96 Sequences
3-96-1 Sequence Number [ID] 96
3-96-2 Molecule Type AA
3-96-3 Length 224
3-96-4 Features

Location/Qualifiers
REGION 1..224
note=Description of sequence: Construct name: WT BR2.CD28.YMFM; Polyp eptide structure: WT
BR2 ECD, CD28 ECD (truncated), CD28 TM, CD28.YM FM intracellular
source 1..224
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-96-5 Residues TIPPHVQKSV NNDMIVTDNN GAVKFPQLCK FCDVRFSTCD NQKSCMSNCS ITSICEKPQE 60

VCVAVWRKND ENITLETVCH DPKLPYHDFI LEDAASPKCI MKEKKKPGET FFMCSCSSDE 120
CNDNIIFSEE YNTSNPDLLL VIFQCPSPLF PGPSKPFWVL VVVGGVLACY SLLVTVAFII 180
FWVRSKRSRL LHSDYMFMTP RRPGPTRKHY QPYAPPRDFA AYRS 224

3-97 Sequences
3-97-1 Sequence Number [ID] 97
3-97-2 Molecule Type AA
3-97-3 Length 224
3-97-4 Features

Location/Qualifiers
REGION 1..224
note=Description of sequence: Construct name: WT BR2.CD28.AYAA; Polyp eptide structure: WT

213

3-93

3-93-1 93

3-93-2 AA
3-93-3 256

3-93-4 Features REGION 1..256
Location/Qualifiers

GSTELVTTKT AGPEQQ 256

3-94

3-94-1 94

3-94-2 AA
3-94-3 359

3-94-4 Features REGION 1..359

Location/Qualifiers

GARRTGOMAA GGPGAGSAAP VSSTSSLPLA ALNMRVRRRL SLFLNVRTQV AADWTALAEE 240

3-95

3-95-1

3-95-2

3-95-3 224

Location/Qualifiers

source 1..224

VCVAVWRKND ENITLETVCH DPKLPYHDFI LEDAASPKCI MKEKKKPGET FFMCSCSSDE 120

224

3-96

3-96-1

3-96-2

3-96-3 224

Location/Qualifiers

source 1..224

VCVAVWRKND ENITLETVCH DPKLPYHDFI LEDAASPKCI MKEKKKPGET FFMCSCSSDE 120

3-97

3-97-1

3-97-2

3-97-3 224

Location/Qualifiers

20
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BR2 ECD, CD28 ECD (truncated), CD28 TM, CD28.AY AA intracellular
source 1..224
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-97-5 Residues TIPPHVQKSV NNDMIVTDNN GAVKFPQLCK FCDVRFSTCD NQKSCMSNCS ITSICEKPQE 60

VCVAVWRKND ENITLETVCH DPKLPYHDFI LEDAASPKCI MKEKKKPGET FFMCSCSSDE 120
CNDNIIFSEE YNTSNPDLLL VIFQCPSPLF PGPSKPFWVL VVVGGVLACY SLLVTVAFII 180
FWVRSKRSRL LHSDYMNMTP RRPGPTRKHY QAYAAPRDFA AYRS 224

3-98 Sequences
3-98-1 Sequence Number [ID] 98
3-98-2 Molecule Type AA
3-98-3 Length 298
3-98-4 Features

Location/Qualifiers
REGION 1..298
note=Description of sequence: Construct name: WT BR2.CD2(full); Polyp eptide structure: WT
BR2 ECD, CD2 ECD (truncated), CD2 TM, CD2 intra cellular
source 1..298
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-98-5 Residues TIPPHVQKSV NNDMIVTDNN GAVKFPQLCK FCDVRFSTCD NQKSCMSNCS ITSICEKPQE 60

VCVAVWRKND ENITLETVCH DPKLPYHDFI LEDAASPKCI MKEKKKPGET FFMCSCSSDE 120
CNDNIIFSEE YNTSNPDLLL VIFQVEPVSC PEKGLDIYLI IGICGGGSLL MVFVALLVFY 180
ITKRKKQRSR RNDEELETRA HRVATEERGR KPHQIPASTP QNPATSQHPP PPPGHRSQAP 240
SHRPPPPGHR VQHQPQKRPP APSGTQVHQQ KGPPLPRPRV QPKPPHGAAE NSLSPSSN 298

3-99 Sequences
3-99-1 Sequence Number [ID] 99
3-99-2 Molecule Type AA
3-99-3 Length 267
3-99-4 Features

Location/Qualifiers
REGION 1..267
note=Description of sequence: Construct name: WT BR2.CD2(short); Poly peptide structure: WT
BR2 ECD, CD2 ECD (truncated), CD2 TM, CD2 intr acellular (short)
source 1..267
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-99-5 Residues TIPPHVQKSV NNDMIVTDNN GAVKFPQLCK FCDVRFSTCD NQKSCMSNCS ITSICEKPQE 60

VCVAVWRKND ENITLETVCH DPKLPYHDFI LEDAASPKCI MKEKKKPGET FFMCSCSSDE 120
CNDNIIFSEE YNTSNPDLLL VIFQVEPVSC PEKGLDIYLI IGICGGGSLL MVFVALLVFY 180
ITKRKKQTPQ NPATSQHPPP PPGHRSQAPS HRPPPPGHRV QHQPQKRPPA PSGTQVHQQK 240
GPPLPRPRVQ PKPPHGAAEN SLSPSSN 267

3-100 Sequences
3-100-1 Sequence Number [ID] 100
3-100-2 Molecule Type AA
3-100-3 Length 219
3-100-4 Features

Location/Qualifiers
REGION 1..219
note=Description of sequence: Construct name: WT BR2.DAP10.D57N; Poly peptide structure: WT
BR2 ECD, DAP10 ECD, DAP10 TM D57N, DAP10 intra cellular
source 1..219
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-100-5 Residues TIPPHVQKSV NNDMIVTDNN GAVKFPQLCK FCDVRFSTCD NQKSCMSNCS ITSICEKPQE 60

VCVAVWRKND ENITLETVCH DPKLPYHDFI LEDAASPKCI MKEKKKPGET FFMCSCSSDE 120
CNDNIIFSEE YNTSNPDLLL VIFQQTTPGE RSSLPAFYPG TSGSCSGCGS LSLPLLAGLV 180
AANAVASLLI VGAVFLCARP RRSPAQEDGK VYINMPGRG 219

3-101 Sequences
3-101-1 Sequence Number [ID] 101
3-101-2 Molecule Type AA
3-101-3 Length 203
3-101-4 Features

Location/Qualifiers
REGION 1..203
note=Description of sequence: Construct name: WT BR2.ICOS; Polypeptid e structure: WT BR2
ECD, ICOS TM, ICOS intracellular
source 1..203
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-101-5 Residues TIPPHVQKSV NNDMIVTDNN GAVKFPQLCK FCDVRFSTCD NQKSCMSNCS ITSICEKPQE 60

VCVAVWRKND ENITLETVCH DPKLPYHDFI LEDAASPKCI MKEKKKPGET FFMCSCSSDE 120
CNDNIIFSEE YNTSNPDLLL VIFQFWLPIG CAAFVVVCIL GCILICWLTK KKYSSSVHDP 180

source 1..224

3-97-5 Residues

VCVAVWRKND ENITLETVCH DPKLPYHDFI LEDAASPKCI MKEKKKPGET FFMCSCSSDE 120

224

3-98

3-98-1

3-98-2

3-98-3 298

Location/Qualifiers

VCVAVWRKND ENITLETVCH DPKLPYHDFI LEDAASPKCI MKEKKKPGET FFMCSCSSDE 120

3-99

3-99-1

3-99-2

3-99-3 267

Location/Qualifiers

ITKRKKQTPQ NPATSQHPPP PPGHRSQAPS HRPPPPGHRV QHQPQKRPPA PSGTQVHQQK 240

3-100

3-100-1

3-100-2

3-100-3

3-100-4 REGION 1..219

VCVAVWRKND ENITLETVCH DPKLPYHDFI LEDAASPKCI MKEKKKPGET FFMCSCSSDE 120

3-101

3-101-1

3-101-2

3-101-3

3-101-4 REGION 1..203

VCVAVWRKND ENITLETVCH DPKLPYHDFI LEDAASPKCI MKEKKKPGET FFMCSCSSDE 120

20
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NGEYMFMRAV NTAKKSRLTD VTL 203

3-102 Sequences
3-102-1 Sequence Number [ID] 102
3-102-2 Molecule Type AA
3-102-3 Length 228
3-102-4 Features

Location/Qualifiers
REGION 1..228
note=Description of sequence: Construct name: WT BR2.CD40; Polypeptid e structure: WT BR2
ECD, CD40 TM, CD40 intracellular
source 1..228
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-102-5 Residues TIPPHVQKSV NNDMIVTDNN GAVKFPQLCK FCDVRFSTCD NQKSCMSNCS ITSICEKPQE 60

VCVAVWRKND ENITLETVCH DPKLPYHDFI LEDAASPKCI MKEKKKPGET FFMCSCSSDE 120
CNDNIIFSEE YNTSNPDLLL VIFQALVVIP IIFGILFAIL LVLVFIKKVA KKPTNKAPHP 180
KQEPQEINFP DDLPGSNTAA PVQETLHGCQ PVTQEDGKES RISVQERQ 228

3-103 Sequences
3-103-1 Sequence Number [ID] 103
3-103-2 Molecule Type AA
3-103-3 Length 207
3-103-4 Features

Location/Qualifiers
REGION 1..207
note=Description of sequence: Construct name: WT BR2.OX40; Polypeptid e structure: WT BR2
ECD, OX40 TM, OX40 intracellular
source 1..207
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-103-5 Residues TIPPHVQKSV NNDMIVTDNN GAVKFPQLCK FCDVRFSTCD NQKSCMSNCS ITSICEKPQE 60

VCVAVWRKND ENITLETVCH DPKLPYHDFI LEDAASPKCI MKEKKKPGET FFMCSCSSDE 120
CNDNIIFSEE YNTSNPDLLL VIFQVAAILG LGLVLGLLGP LAILLALYLL RRDQRLPPDA 180
HKPPGGGSFR TPIQEEQADA HSTLAKI 207

3-104 Sequences
3-104-1 Sequence Number [ID] 104
3-104-2 Molecule Type AA
3-104-3 Length 353
3-104-4 Features

Location/Qualifiers
REGION 1..353
note=Description of sequence: Construct name: WT BR2.PD1 tm.MyD88; Po lypeptide structure:
WT BR2 ECD, PD1 TM, MyD88
source 1..353
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-104-5 Residues TIPPHVQKSV NNDMIVTDNN GAVKFPQLCK FCDVRFSTCD NQKSCMSNCS ITSICEKPQE 60

VCVAVWRKND ENITLETVCH DPKLPYHDFI LEDAASPKCI MKEKKKPGET FFMCSCSSDE 120
CNDNIIFSEE YNTSNPDLLL VIFQVGVVGG LLGSLVLLVW VLAVICSRAA RGTIGARRTG 180
QMAAGGPGAG SAAPVSSTSS LPLAALNMRV RRRLSLFLNV RTQVAADWTA LAEEMDFEYL 240
EIRQLETQAD PTGRLLDAWQ GRPGASVGRL LDLLTKLGRD DVLLELGPSI EEDCQKYILK 300
QQQEEAEKPL QVAAVDSSVP RTAELAGITT LDDPLGHMPE RFDAFICYCP SDI 353

3-105 Sequences
3-105-1 Sequence Number [ID] 105
3-105-2 Molecule Type AA
3-105-3 Length 198
3-105-4 Features

Location/Qualifiers
REGION 1..198
note=Description of sequence: Construct name: dN25 BR2.CD28; Polypept ide structure: dN BR2
ECD, CD28 ECD (truncated), CD28 TM, CD28 intra cellular
source 1..198
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-105-5 Residues QLCKFCDVRF STCDNQKSCM SNCSITSICE KPQEVCVAVW RKNDENITLE TVCHDPKLPY 60

HDFILEDAAS PKCIMKEKKK PGETFFMCSC SSDECNDNII FSEEYNTSNP DLLLVIFQCP 120
SPLFPGPSKP FWVLVVVGGV LACYSLLVTV AFIIFWVRSK RSRLLHSDYM NMTPRRPGPT 180
RKHYQPYAPP RDFAAYRS 198

3-106 Sequences
3-106-1 Sequence Number [ID] 106
3-106-2 Molecule Type AA
3-106-3 Length 198
3-106-4 Features

Location/Qualifiers
REGION 1..198
note=Description of sequence: Construct name: dN25 BR2.CD28.YMFM; Pol ypeptide structure:
dN25 BR2 ECD, CD28 ECD (truncated), CD28 TM, CD2 8.YMFM intracellular

NGEYMFMRAV NTAKKSRLTD VTL 203

3-102

3-102-1 102

3-102-2 AA
3-102-3 228

3-102-4 Features

Location/Qualifiers

228

3-103

3-103-1 103

3-103-2 AA
3-103-3 207

3-103-4 Features REGION 1..207

Location/Qualifiers

3-104

3-104-1 104

3-104-2

3-104-3 353

3-104-4 REGION 1..353

Location/Qualifiers

353

3-105

3-105-1 105

3-105-2 AA
3-105-3 198

3-105-4 Features

Location/Qualifiers

RKHYQPYAPP RDFAAYRS 198

3-106 Sequences

3-106-1 106

3-106-2 AA
3-106-3 198

3-106-4 Features

Location/Qualifiers
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source 1..198
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-106-5 Residues QLCKFCDVRF STCDNQKSCM SNCSITSICE KPQEVCVAVW RKNDENITLE TVCHDPKLPY 60

HDFILEDAAS PKCIMKEKKK PGETFFMCSC SSDECNDNII FSEEYNTSNP DLLLVIFQCP 120
SPLFPGPSKP FWVLVVVGGV LACYSLLVTV AFIIFWVRSK RSRLLHSDYM FMTPRRPGPT 180
RKHYQPYAPP RDFAAYRS 198

3-107 Sequences
3-107-1 Sequence Number [ID] 107
3-107-2 Molecule Type AA
3-107-3 Length 198
3-107-4 Features

Location/Qualifiers
REGION 1..198
note=Description of sequence: Construct name: dN25 BR2.CD28.AYAA; Pol ypeptide structure:
dN25 BR2 ECD, CD28 ECD (truncated), CD28 TM, CD2 8.AYAA intracellular
source 1..198
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-107-5 Residues QLCKFCDVRF STCDNQKSCM SNCSITSICE KPQEVCVAVW RKNDENITLE TVCHDPKLPY 60

HDFILEDAAS PKCIMKEKKK PGETFFMCSC SSDECNDNII FSEEYNTSNP DLLLVIFQCP 120
SPLFPGPSKP FWVLVVVGGV LACYSLLVTV AFIIFWVRSK RSRLLHSDYM NMTPRRPGPT 180
RKHYQAYAAP RDFAAYRS 198

3-108 Sequences
3-108-1 Sequence Number [ID] 108
3-108-2 Molecule Type AA
3-108-3 Length 272
3-108-4 Features

Location/Qualifiers
REGION 1..272
note=Description of sequence: Construct name: dN25 BR2.CD2(full); Pol ypeptide structure: dN25
BR2 ECD, CD2 ECD (truncated), CD2 TM, CD2 i ntracellular
source 1..272
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-108-5 Residues QLCKFCDVRF STCDNQKSCM SNCSITSICE KPQEVCVAVW RKNDENITLE TVCHDPKLPY 60

HDFILEDAAS PKCIMKEKKK PGETFFMCSC SSDECNDNII FSEEYNTSNP DLLLVIFQVE 120
PVSCPEKGLD IYLIIGICGG GSLLMVFVAL LVFYITKRKK QRSRRNDEEL ETRAHRVATE 180
ERGRKPHQIP ASTPQNPATS QHPPPPPGHR SQAPSHRPPP PGHRVQHQPQ KRPPAPSGTQ 240
VHQQKGPPLP RPRVQPKPPH GAAENSLSPS SN 272

3-109 Sequences
3-109-1 Sequence Number [ID] 109
3-109-2 Molecule Type AA
3-109-3 Length 241
3-109-4 Features

Location/Qualifiers
REGION 1..241
note=Description of sequence: Construct name: dN25 BR2.CD2(short); Po lypeptide structure:
dN25 BR2 ECD, CD2 ECD (truncated), CD2 TM, CD2 intracellular (short)
source 1..241
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-109-5 Residues QLCKFCDVRF STCDNQKSCM SNCSITSICE KPQEVCVAVW RKNDENITLE TVCHDPKLPY 60

HDFILEDAAS PKCIMKEKKK PGETFFMCSC SSDECNDNII FSEEYNTSNP DLLLVIFQVE 120
PVSCPEKGLD IYLIIGICGG GSLLMVFVAL LVFYITKRKK QTPQNPATSQ HPPPPPGHRS 180
QAPSHRPPPP GHRVQHQPQK RPPAPSGTQV HQQKGPPLPR PRVQPKPPHG AAENSLSPSS 240
N 241

3-110 Sequences
3-110-1 Sequence Number [ID] 110
3-110-2 Molecule Type AA
3-110-3 Length 193
3-110-4 Features

Location/Qualifiers
REGION 1..193
note=Description of sequence: Construct name: dN25 BR2.DAP10.D57N; Po lypeptide structure:
dN25 BR2 ECD, DAP10 ECD, DAP10 TM D57N, DAP10 intracellular
source 1..193
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-110-5 Residues QLCKFCDVRF STCDNQKSCM SNCSITSICE KPQEVCVAVW RKNDENITLE TVCHDPKLPY 60

HDFILEDAAS PKCIMKEKKK PGETFFMCSC SSDECNDNII FSEEYNTSNP DLLLVIFQQT 120
TPGERSSLPA FYPGTSGSCS GCGSLSLPLL AGLVAANAVA SLLIVGAVFL CARPRRSPAQ 180
EDGKVYINMP GRG 193

source 1..198

Residues

3-107

3-107-1

3-107-2

3-107-3

3-107-4 REGION 1..198

3-107-5 Residues

3-108

3-108-1

3-108-2

3-108-3

3-108-4 REGION 1..272

272

3-109

3-109-1

3-109-2

3-109-3 241

Location/Qualifiers

3-110

3-110-1

3-110-2

3-110-3

3-110-4 REGION 1..193

source 1..193

Residues
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3-111 Sequences
3-111-1 Sequence Number [ID] 111
3-111-2 Molecule Type AA
3-111-3 Length 177
3-111-4 Features

Location/Qualifiers
REGION 1..177
note=Description of sequence: Construct name: dN25 BR2.ICOS; Polypept ide structure: dN25
BR2 ECD, ICOS TM, ICOS intracellular
source 1..177
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-111-5 Residues QLCKFCDVRF STCDNQKSCM SNCSITSICE KPQEVCVAVW RKNDENITLE TVCHDPKLPY 60

HDFILEDAAS PKCIMKEKKK PGETFFMCSC SSDECNDNII FSEEYNTSNP DLLLVIFQFW 120
LPIGCAAFVV VCILGCILIC WLTKKKYSSS VHDPNGEYMF MRAVNTAKKS RLTDVTL 177

3-112 Sequences
3-112-1 Sequence Number [ID] 112
3-112-2 Molecule Type AA
3-112-3 Length 202
3-112-4 Features

Location/Qualifiers
REGION 1..202
note=Description of sequence: Construct name: dN25 BR2.CD40; Polypept ide structure: dN25
BR2 ECD, CD40 TM, CD40 intracellular
source 1..202
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-112-5 Residues QLCKFCDVRF STCDNQKSCM SNCSITSICE KPQEVCVAVW RKNDENITLE TVCHDPKLPY 60

HDFILEDAAS PKCIMKEKKK PGETFFMCSC SSDECNDNII FSEEYNTSNP DLLLVIFQAL 120
VVIPIIFGIL FAILLVLVFI KKVAKKPTNK APHPKQEPQE INFPDDLPGS NTAAPVQETL 180
HGCQPVTQED GKESRISVQE RQ 202

3-113 Sequences
3-113-1 Sequence Number [ID] 113
3-113-2 Molecule Type AA
3-113-3 Length 181
3-113-4 Features

Location/Qualifiers
REGION 1..181
note=Description of sequence: Construct name: dN25 BR2.OX40; Polypept ide structure: dN25
BR2 ECD, OX40 TM, OX40 intracellular
source 1..181
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-113-5 Residues QLCKFCDVRF STCDNQKSCM SNCSITSICE KPQEVCVAVW RKNDENITLE TVCHDPKLPY 60

HDFILEDAAS PKCIMKEKKK PGETFFMCSC SSDECNDNII FSEEYNTSNP DLLLVIFQVA 120
AILGLGLVLG LLGPLAILLA LYLLRRDQRL PPDAHKPPGG GSFRTPIQEE QADAHSTLAK 180
I 181

3-114 Sequences
3-114-1 Sequence Number [ID] 114
3-114-2 Molecule Type AA
3-114-3 Length 224
3-114-4 Features

Location/Qualifiers
REGION 1..224
note=Description of sequence: Construct name: dN25 BR2.BAFFR; Polypep tide structure: dN25
BR2 ECD, BAFFR TM, BAFFR intracellular
source 1..224
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-114-5 Residues QLCKFCDVRF STCDNQKSCM SNCSITSICE KPQEVCVAVW RKNDENITLE TVCHDPKLPY 60

HDFILEDAAS PKCIMKEKKK PGETFFMCSC SSDECNDNII FSEEYNTSNP DLLLVIFQFG 120
APALLGLALV LALVLVGLVS WRRRQRRLRG ASSAEAPDGD KDAPEPLDKV IILSPGISDA 180
TAPAWPPPGE DPGTTPPGHS VPVPATELGS TELVTTKTAG PEQQ 224

3-115 Sequences
3-115-1 Sequence Number [ID] 115
3-115-2 Molecule Type AA
3-115-3 Length 327
3-115-4 Features

Location/Qualifiers
REGION 1..327
note=Description of sequence: Construct name: dN25 BR2.PD1 tm.MyD88; Polypeptide structure:
dN25 BR2 ECD, PD1 TM, MyD88
source 1..327
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value

3-111

3-111-1 111

3-111-2 AA
3-111-3 177

3-111-4 Features

Location/Qualifiers

3-112

3-112-1

3-112-2

3-112-3

3-112-4 REGION 1..202

3-113

3-113-1

3-113-2

3-113-3

3-113-4 REGION 1..181

181

3-114

3-114-1

3-114-2

3-114-3

3-114-4 Features

224

3-115-1

3-115-2

3-115-3

3-115-4 Features

Location/Qualifiers
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3-115-5 Residues QLCKFCDVRF STCDNQKSCM SNCSITSICE KPQEVCVAVW RKNDENITLE TVCHDPKLPY 60
HDFILEDAAS PKCIMKEKKK PGETFFMCSC SSDECNDNII FSEEYNTSNP DLLLVIFQVG 120
VVGGLLGSLV LLVWVLAVIC SRAARGTIGA RRTGQMAAGG PGAGSAAPVS STSSLPLAAL 180
NMRVRRRLSL FLNVRTQVAA DWTALAEEMD FEYLEIRQLE TQADPTGRLL DAWQGRPGAS 240
VGRLLDLLTK LGRDDVLLEL GPSIEEDCQK YILKQQQEEA EKPLQVAAVD SSVPRTAELA 300
GITTLDDPLG HMPERFDAFI CYCPSDI 327

3-116 Sequences
3-116-1 Sequence Number [ID] 116
3-116-2 Molecule Type DNA
3-116-3 Length 1590
3-116-4 Features

Location/Qualifiers
misc_feature 1..1590
note=Description of sequence: Construt: 2G1-RSR; Polypeptide structur e: CD8 signal sequence
(underlined), rituximab mimotope, 2G1 scFv, rituximab mimotope, CD8-Alpha hinge, CD8-Alpha
transmembrane, CD8-Al pha cytoplasmic domain (truncated), 4-1BB (TNFRSF9, CD137)
cytoplasm ic domain, CD3 cytoplasmic domain
source 1..1590
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-116-5 Residues atggccctgc cagtgaccgc cctgctgctg cccctggccc tgctgctgca cgcagccaga 60

cccggaggag gaggctcttg cccctacagc aacccttccc tgtgcggagg aggaggctct 120
cagctgcagc tgcaggagtc cggccctggc ctggtgaagc catccgagac cctgtctctg 180
acctgcacag tgagcggcgg ctccatcagc tcctctagct actattgggg ctggatcaga 240
cagccccctg gcaagggact ggagtggatc ggcagcatct actattccgg caacatctac 300
cacaatcctt ctctgaagag ccgcgtgtct atcagcgtgg acacctccaa gaaccagttc 360
tctctgaggc tgtcctctgt gaccgcagca gatacagccg tgtactattg cgccagggag 420
atcatcgtgg gagcaaccca ctttgactat tggggccagg gcaccctggt gacagtgagc 480
tccggcggcg gcggctctgg aggaggaggc agcggcggag gaggctccgg aggcggcggc 540
tctgccatcc agatgacaca gtccccatct agcctgtccg cctctgtggg cgacagggtg 600
accatcacat gtagagccag ccagggcatc aggaacgatc tgggctggta ccagcagaag 660
ccaggcaagg cccccgagct gctgatctat gccgcctcct ctctgcagtc tggcgtgcca 720
agcagattca gcggctccgg ctctggcacc gactttaccc tgacaatcag ctccctgcag 780
cccgaggact tcgccacata ctattgtctg caggattaca attatcccct gacctttggc 840
cctggcacaa aggtggatat caagggagga ggaggctctt gcccctacag caacccttcc 900
ctgtgcggag gaggaggctc tacaaccaca cctgcaccta ggccacctac acctgcacca 960
accatcgcca gccagcctct gtccctgaga ccagaggcct gtaggccagc agcaggagga 1020
gcagtgcaca cccggggcct ggacttcgcc tgcgatatct acatctgggc accactggca 1080
ggaacatgtg gcgtgctgct gctgtccctg gtcatcaccc tgtactgcaa gagaggcagg 1140
aagaagctgc tgtatatctt caagcagccc ttcatgagac ccgtgcagac aacccaggag 1200
gaggacggct gcagctgtag gttcccagag gaggaggagg gaggatgtga gctgcgcgtg 1260
aagttttccc ggtctgccga tgcacctgca taccagcagg gacagaacca gctgtataac 1320
gagctgaatc tgggccggag agaggagtac gacgtgctgg ataagaggag gggaagggac 1380
cctgagatgg gaggcaagcc tcggagaaag aacccacagg agggcctgta caatgagctg 1440
cagaaggaca agatggccga ggcctatagc gagatcggca tgaagggaga gaggcgccgg 1500
ggcaagggac acgatggcct gtatcagggc ctgtcaaccg ctacaaaaga tacctacgat 1560
gctctgcaca tgcaggctct gccaccaaga 1590

3-117 Sequences
3-117-1 Sequence Number [ID] 117
3-117-2 Molecule Type DNA
3-117-3 Length 2265
3-117-4 Features

Location/Qualifiers
misc_feature 1..2265
note=Description of sequence: Construt: 2G1.15.1; Polypeptide structu re: CD8 signal sequence
(underlined), TpoR (S505N W515K), IL2Rb-YY, P2A,CD8 signal sequence, rituximab mimotope,
2G1 scFv, rituximab mi motope, CD8-Alpha hinge, CD8-Alpha transmembrane, CD8-Alpha
cytoplas mic domain (truncated), 4-1BB (TNFRSF9, CD137) cytoplasmic domain, CD3 cytoplasmic
domain
source 1..2265
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-117-5 Residues atggccctgc cagtgaccgc cctgctgctg ccactggccc tgctgctgca cgcagcaagg 60

ccatcagacc ctactagagt cgagaccgct accgagaccg cttggatctc tctggtgacc 120
gccctgcacc tggtgctggg cctgaacgcc gtgctgggcc tgctgctgct gaggaagcag 180
ttcccagcac actaccggag actgaggcac gcactgtggc caagcctgcc cgacctgcac 240
agggtgctgg gacagtatct gagggataca gccgccctga gcccacctaa ggcaaccgtg 300
tccgacacat gcgaggaggt ggaaccaagt ctgctggaaa tcctgccaaa atcctctgag 360
cggacacccc tgcccctgct cgaggacgag ggagtggcag gagcaccaac cggcagctcc 420
ccccagcctc tgcagccact gtccggagag gacgatgcat actgcacatt cccttctcgg 480
gacgatctgc tgctgttctc tccaagcgga cagggagagt ttcgggccct gaacgccaga 540
ctgcccctga ataccgacgc ctatctgagc ctgcaggagc tgcagggaca ggaccccaca 600
cacctggtgg gatccggagc caccaacttc tccctgctga agcaggccgg cgatgtggag 660
gagaatccag gccccatggc cctgccagtg accgccctgc tgctgcccct ggccctgctg 720
ctgcacgcag ccagacccgg aggaggaggc tcttgcccct acagcaaccc ttccctgtgc 780

3-115-5 Residues QLCKFCDVRF STCDNQKSCM SNCSITSICE KPQEVCVAVW RKNDENITLE TVCHDPKLPY 60

HDFILEDAAS PKCIMKEKKK PGETFFMCSC SSDECNDNII FSEEYNTSNP DLLLVIFQVG 120

327

3-116

3-116-1

3-116-2

3-116-3

3-116-4 Features

source 1..1590

240

780

attatcccct 840

1140

1200

gggaagggac 1380

3-117

117
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ggaggaggag gctctcagct gcagctgcag gagtccggcc ctggcctggt gaagccatcc 840
gagaccctgt ctctgacctg cacagtgagc ggcggctcca tcagctcctc tagctactat 900
tggggctgga tcagacagcc ccctggcaag ggactggagt ggatcggcag catctactat 960
tccggcaaca tctaccacaa tccttctctg aagagccgcg tgtctatcag cgtggacacc 1020
tccaagaacc agttctctct gaggctgtcc tctgtgaccg cagcagatac agccgtgtac 1080
tattgcgcca gggagatcat cgtgggagca acccactttg actattgggg ccagggcacc 1140
ctggtgacag tgagctccgg cggcggcggc tctggaggag gaggcagcgg cggaggaggc 1200
tccggaggcg gcggctctgc catccagatg acacagtccc catctagcct gtccgcctct 1260
gtgggcgaca gggtgaccat cacatgtaga gccagccagg gcatcaggaa cgatctgggc 1320
tggtaccagc agaagccagg caaggccccc gagctgctga tctatgccgc ctcctctctg 1380
cagtctggcg tgccaagcag attcagcggc tccggctctg gcaccgactt taccctgaca 1440
atcagctccc tgcagcccga ggacttcgcc acatactatt gtctgcagga ttacaattat 1500
cccctgacct ttggccctgg cacaaaggtg gatatcaagg gaggaggagg ctcttgcccc 1560
tacagcaacc cttccctgtg cggaggagga ggctctacaa ccacacctgc acctaggcca 1620
cctacacctg caccaaccat cgccagccag cctctgtccc tgagaccaga ggcctgtagg 1680
ccagcagcag gaggagcagt gcacacccgg ggcctggact tcgcctgcga tatctacatc 1740
tgggcaccac tggcaggaac atgtggcgtg ctgctgctgt ccctggtcat caccctgtac 1800
tgcaagagag gcaggaagaa gctgctgtat atcttcaagc agcccttcat gagacccgtg 1860
cagacaaccc aggaggagga cggctgcagc tgtaggttcc cagaggagga ggagggagga 1920
tgtgagctgc gcgtgaagtt ttcccggtct gccgatgcac ctgcatacca gcagggacag 1980
aaccagctgt ataacgagct gaatctgggc cggagagagg agtacgacgt gctggataag 2040
aggaggggaa gggaccctga gatgggaggc aagcctcgga gaaagaaccc acaggagggc 2100
ctgtacaatg agctgcagaa ggacaagatg gccgaggcct atagcgagat cggcatgaag 2160
ggagagaggc gccggggcaa gggacacgat ggcctgtatc agggcctgtc aaccgctaca 2220
aaagatacct acgatgctct gcacatgcag gctctgccac caaga 2265

3-118 Sequences
3-118-1 Sequence Number [ID] 118
3-118-2 Molecule Type DNA
3-118-3 Length 690
3-118-4 Features

Location/Qualifiers
misc_feature 1..690
note=Description of sequence: Construt: WT PD1.CD28; Polypeptide stru cture: WT PD1 ECD,
CD28 ECD (truncated), CD28 TM, CD28 intracellular
source 1..690
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-118-5 Residues cccggctggt tcctggacag ccctgaccgg ccttggaacc cccccacctt ctctcctgct 60

ctgctggtgg tgacagaggg cgacaacgcc accttcacct gcagcttcag caatacctcc 120
gagagctttg tgctgaactg gtaccggatg agcccctcta atcagacaga taagctggct 180
gcttttccgg aagatagaag ccagcctggc caagactgcc gctttagagt tacccagctg 240
cctaacggca gagatttcca catgtctgtg gtgcgggcca gacggaacga cagcggcacc 300
tacctgtgcg gcgccatcag cctggcccct aaggcccaga tcaaggaaag cctgagagcc 360
gagctgcgcg tgaccgagag aagggccgaa gtgcctaccg cccaccccag cccatctcct 420
agaccagccg gccagttcca gaccctggtg tgtccttccc ctctgttccc cggccctagc 480
aaacccttct gggtgctggt ggtcgtgggc ggagtgctgg cttgctacag cctgctcgtg 540
accgtggcct tcatcatctt ctgggtcaga agcaagcggt ccagactgct gcacagcgac 600
tacatgaaca tgacacctag aagacctgga cctacaagaa agcactacca gccctacgcc 660
cctcctcggg acttcgccgc ttatagatct 690

3-119 Sequences
3-119-1 Sequence Number [ID] 119
3-119-2 Molecule Type DNA
3-119-3 Length 690
3-119-4 Features

Location/Qualifiers
misc_feature 1..690
note=Description of sequence: Construt: WT PD1.CD28.YMFM; Polypeptide structure: WT PD1
ECD, CD28 ECD (truncated), CD28 TM, CD28.YMFM int racellular
source 1..690
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-119-5 Residues cccggctggt tcctggacag ccctgaccgg ccttggaacc cccccacctt ctctcctgct 60

ctgctggtgg tgacagaggg cgacaacgcc accttcacct gcagcttcag caatacctcc 120
gagagctttg tgctgaactg gtaccggatg agcccctcta atcagacaga taagctggct 180
gcttttccgg aagatagaag ccagcctggc caagactgcc gctttagagt tacccagctg 240
cctaacggca gagatttcca catgtctgtg gtgcgggcca gacggaacga cagcggcacc 300
tacctgtgcg gcgccatcag cctggcccct aaggcccaga tcaaggaaag cctgagagcc 360
gagctgcgcg tgaccgagag aagggccgaa gtgcctaccg cccaccccag cccatctcct 420
agaccagccg gccagttcca gaccctggtg tgtccttccc ctctgttccc cggccctagc 480
aaacccttct gggtgctggt ggtcgtgggc ggagtgctgg cttgctacag cctgctcgtg 540
accgtggcct tcatcatctt ctgggtcaga agcaagcggt ccagactgct gcacagcgac 600
tacatgttca tgacacctag aagacctgga cctacaagaa agcactacca gccctacgcc 660
cctcctcggg acttcgccgc ttatagatct 690

3-120 Sequences
3-120-1 Sequence Number [ID] 120
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3-120-2 Molecule Type DNA
3-120-3 Length 690
3-120-4 Features

Location/Qualifiers
misc_feature 1..690
note=Description of sequence: Construt: WT PD1.CD28.AYAA; Polypeptide structure: WT PD1
ECD, CD28 ECD (truncated), CD28 TM, CD28.AYAA int racellular
source 1..690
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-120-5 Residues cccggctggt tcctggacag ccctgaccgg ccttggaacc cccccacctt ctctcctgct 60

ctgctggtgg tgacagaggg cgacaacgcc accttcacct gcagcttcag caatacctcc 120
gagagctttg tgctgaactg gtaccggatg agcccctcta atcagacaga taagctggct 180
gcttttccgg aagatagaag ccagcctggc caagactgcc gctttagagt tacccagctg 240
cctaacggca gagatttcca catgtctgtg gtgcgggcca gacggaacga cagcggcacc 300
tacctgtgcg gcgccatcag cctggcccct aaggcccaga tcaaggaaag cctgagagcc 360
gagctgcgcg tgaccgagag aagggccgaa gtgcctaccg cccaccccag cccatctcct 420
agaccagccg gccagttcca gaccctggtg tgtccttccc ctctgttccc cggccctagc 480
aaacccttct gggtgctggt ggtcgtgggc ggagtgctgg cttgctacag cctgctcgtg 540
accgtggcct tcatcatctt ctgggtcaga agcaagcggt ccagactgct gcacagcgac 600
tacatgaaca tgacacctag aagacctgga cctacaagaa agcactacca ggcctacgcc 660
gcccctcggg acttcgccgc ttatagatct 690

3-121 Sequences
3-121-1 Sequence Number [ID] 121
3-121-2 Molecule Type DNA
3-121-3 Length 912
3-121-4 Features

Location/Qualifiers
misc_feature 1..912
note=Description of sequence: Construt: WT PD1.CD2(full); Polypeptide structure: WT PD1 ECD,
CD2 ECD (truncated), CD2 TM, CD2 intracellul ar
source 1..912
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-121-5 Residues cccggatggt tcctggattc cccagacaga ccatggaacc cccccacctt ttctcctgct 60

ctgctggtgg tgacagaggg cgacaacgcc acattcacct gtagcttcag caataccagc 120
gagagcttcg tgctgaactg gtatagaatg tctccttcta accagaccga caagctggcc 180
gctttccccg aagatcggag ccaacctggc caagattgca gattcagagt gacccagctg 240
cctaacggcc gggacttcca catgagcgtg gtcagagcca gaaggaacga cagcggcacc 300
tacctgtgcg gcgccatcag cctggctcct aaggcccaga tcaaggaaag cctgcgcgcc 360
gagctgcggg tcacagagag aagagccgag gtgcctaccg cccacccttc tccgagcccc 420
cggccagccg gccagttcca gacactggtg gtggagcctg tgtcctgccc tgagaagggc 480
ctggacatct acctgatcat cggcatctgc ggaggcggat ctctgctcat ggtgttcgtg 540
gccctgctgg tgttttacat cacaaagcgg aagaaacaga gaagcagacg gaacgacgag 600
gaactggaaa ccagagccca cagagtggcc accgaggaac ggggcagaaa gcctcatcag 660
attcctgcca gcacccctca gaaccccgct acctcccagc acccccctcc tcctcctgga 720
cacagatctc aggcccctag ccaccggccc cctcctcctg gccatcgggt gcagcaccaa 780
ccccagaaaa gacctccagc tccttccggc acccaggtgc accagcagaa gggccctcct 840
ctgcctagac ctagggttca gcccaagccc ccccacggcg cagccgaaaa cagcctgagc 900
cccagcagca at 912

3-122 Sequences
3-122-1 Sequence Number [ID] 122
3-122-2 Molecule Type DNA
3-122-3 Length 819
3-122-4 Features

Location/Qualifiers
misc_feature 1..819
note=Description of sequence: Construt: WT PD1.CD2(short); Polypeptid e structure: WT PD1
ECD, CD2 ECD (truncated), CD2 TM, CD2 intracellu lar (short)
source 1..819
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-122-5 Residues ccaggctggt tcctggatag ccccgacaga ccttggaatc cccctacatt cagccctgct 60

ctgctggtcg tgaccgaggg cgacaacgcc accttcacat gcagcttcag caacaccagc 120
gagtcttttg tgctgaactg gtatcggatg agcccttcta accagacaga taagctggca 180
gccttccccg aagatagaag ccaacctggc caggactgca gattcagagt gacccagctg 240
cctaacggcc gggacttcca catgtctgtg gtgcgggcca gacgcaacga cagcggcacc 300
tacctgtgcg gcgccatcag cctggcccct aaggcccaga tcaaggaaag cctgagagcc 360
gagctgcggg tgacagaaag aagggccgaa gtgcccaccg cccacccttc cccttccccc 420
agacctgccg gacaatttca gaccctggtt gtcgagcctg tgagctgccc cgagaagggg 480
ctggacatct acctgatcat cggcatttgt ggcggcggat ctctgctgat ggtgttcgtg 540
gccctgctgg tgttctacat caccaagaga aagaagcaga cccctcagaa ccccgccaca 600
agccagcatc ctccaccacc tcccggccac cggagccagg ccccaagtca cagaccccca 660
cctcctggcc acagagtgca gcaccagccc cagaagcggc ctccagctcc tagcggaacc 720
caagtgcacc agcagaaagg ccctcctctg cctcggccta gagtgcagcc taaacctccg 780

3-120-2 DNA
3-120-3

3-120-4 Features

Location/Qualifiers

3-120-5 Residues
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912
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cacggcgctg ctgagaacag cttgtctccc tccagcaat 819

3-123 Sequences
3-123-1 Sequence Number [ID] 123
3-123-2 Molecule Type DNA
3-123-3 Length 675
3-123-4 Features

Location/Qualifiers
misc_feature 1..675
note=Description of sequence: Construt: WT PD1.DAP10.D57N; Polypeptid e structure: WT PD1
ECD, DAP10 ECD, DAP10 TM D57N, DAP10 intracellul ar
source 1..675
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-123-5 Residues cccggatggt tcctggattc cccagacaga ccatggaacc cccccacctt ttctcctgct 60

ctgctggtgg tgacagaggg cgacaacgcc acattcacct gtagcttcag caataccagc 120
gagagcttcg tgctgaactg gtatagaatg tctccttcta accagaccga caagctggcc 180
gctttccccg aagatcggag ccaacctggc caagattgca gattcagagt gacccagctg 240
cctaacggcc gggacttcca catgagcgtg gtcagagcca gaaggaacga cagcggcacc 300
tacctgtgcg gcgccatcag cctggctcct aaggcccaga tcaaggaaag cctgcgcgcc 360
gagctgcggg tcacagagag aagagccgag gtgcctaccg cccacccttc tccgagcccc 420
cggccagccg gccagttcca gacactggtg cagaccacac ctggagaacg gagcagcctc 480
cccgccttct accccggcac cagcggcagc tgcagcggat gtggcagcct gtctctgcct 540
ctgctggccg gcctggtcgc cgccaacgcc gtggcttctc tgctgatcgt gggcgccgtg 600
ttcctgtgcg ccagacctag acggtcccca gctcaggagg acggcaaggt gtacatcaac 660
atgcctggca gaggc 675

3-124 Sequences
3-124-1 Sequence Number [ID] 124
3-124-2 Molecule Type DNA
3-124-3 Length 627
3-124-4 Features

Location/Qualifiers
misc_feature 1..627
note=Description of sequence: Construt: WT PD1.ICOS; Polypeptide stru cture: WT PD1 ECD,
ICOS TM, ICOS intracellular
source 1..627
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-124-5 Residues cccggatggt tcctggattc cccagacaga ccatggaacc cccccacctt ttctcctgct 60

ctgctggtgg tgacagaggg cgacaacgcc acattcacct gtagcttcag caataccagc 120
gagagcttcg tgctgaactg gtatagaatg tctccttcta accagaccga caagctggcc 180
gctttccccg aagatcggag ccaacctggc caagattgca gattcagagt gacccagctg 240
cctaacggcc gggacttcca catgagcgtg gtcagagcca gaaggaacga cagcggcacc 300
tacctgtgcg gcgccatcag cctggctcct aaggcccaga tcaaggaaag cctgcgcgcc 360
gagctgcggg tcacagagag aagagccgag gtgcctaccg cccacccttc tccgagcccc 420
cggccagccg gccagttcca gacactggtg ttctggctgc ctatcggctg cgccgctttt 480
gtggtggtct gcatcctggg ctgtatcctg atctgctggc tgaccaagaa gaagtacagc 540
tcttccgtgc acgaccccaa cggcgagtac atgttcatgc gggccgtgaa caccgccaag 600
aaaagcagac tgacagatgt gaccctg 627

3-125 Sequences
3-125-1 Sequence Number [ID] 125
3-125-2 Molecule Type DNA
3-125-3 Length 702
3-125-4 Features

Location/Qualifiers
misc_feature 1..702
note=Description of sequence: Construt: WT PD1.CD40; Polypeptide stru cture: WT PD1 ECD,
CD40 TM, CD40 intracellular
source 1..702
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-125-5 Residues cccggatggt tcctggattc cccagacaga ccatggaacc cccccacctt ttctcctgct 60

ctgctggtgg tgacagaggg cgacaacgcc acattcacct gtagcttcag caataccagc 120
gagagcttcg tgctgaactg gtatagaatg tctccttcta accagaccga caagctggcc 180
gctttccccg aagatcggag ccaacctggc caagattgca gattcagagt gacccagctg 240
cctaacggcc gggacttcca catgagcgtg gtcagagcca gaaggaacga cagcggcacc 300
tacctgtgcg gcgccatcag cctggctcct aaggcccaga tcaaggaaag cctgcgcgcc 360
gagctgcggg tcacagagag aagagccgag gtgcctaccg cccacccttc tccgagcccc 420
cggccagccg gccagttcca gacactggtg gccctggtcg tgatccccat catcttcggc 480
atcctgtttg ccattctgct ggtgctggtg ttcatcaaga aagtggccaa gaaacctaca 540
aacaaggccc ctcaccccaa gcaggagcct caggagatca acttccccga cgacctgcct 600
ggatctaata ccgccgctcc agtgcaagaa accctgcacg gctgccagcc tgtgacccag 660
gaggatggca aggaaagcag aatcagcgtg caggagcggc ag 702

3-126 Sequences
3-126-1 Sequence Number [ID] 126
3-126-2 Molecule Type DNA
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3-126-3 Length 639
3-126-4 Features

Location/Qualifiers
misc_feature 1..639
note=Description of sequence: Construt: WT PD1.OX40; Polypeptide stru cture: WT PD1 ECD,
OX40 TM, OX40 intracellular
source 1..639
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-126-5 Residues cccggatggt tcctggattc cccagacaga ccatggaacc cccccacctt ttctcctgct 60

ctgctggtgg tgacagaggg cgacaacgcc acattcacct gtagcttcag caataccagc 120
gagagcttcg tgctgaactg gtatagaatg tctccttcta accagaccga caagctggcc 180
gctttccccg aagatcggag ccaacctggc caagattgca gattcagagt gacccagctg 240
cctaacggcc gggacttcca catgagcgtg gtcagagcca gaaggaacga cagcggcacc 300
tacctgtgcg gcgccatcag cctggctcct aaggcccaga tcaaggaaag cctgcgcgcc 360
gagctgcggg tcacagagag aagagccgag gtgcctaccg cccacccttc tccgagcccc 420
cggccagccg gccagttcca gacactggtg gtggccgcta tcctgggcct gggcctcgtg 480
ctgggcctgc tgggacctct ggccatcctg ctggctctgt acctgctgag acgggaccag 540
agactgcctc cagatgccca caagcccccc ggcggcggat ctttcagaac ccctatccag 600
gaggaacagg ccgacgccca cagcacactg gccaagatc 639

3-127 Sequences
3-127-1 Sequence Number [ID] 127
3-127-2 Molecule Type DNA
3-127-3 Length 690
3-127-4 Features

Location/Qualifiers
misc_feature 1..690
note=Description of sequence: Construt: HA PD1.CD28; Polypeptide stru cture: HA PD1 ECD,
CD28 ECD (truncated), CD28 TM, CD28 intracellular
source 1..690
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-127-5 Residues cccggctggt tcctggacag ccccgacaga ccttggaatc ctccaacctt tagcccagcc 60

ctgctggtgg tgacagaggg agataacgcc accttcacct gcagcttcag caacaccagc 120
gagagctttc acgtgatctg gcaccgggaa tccccatctg gccagaccga caccctggct 180
gccttccccg aagatagaag ccagcctggc caagactgca gattccgggt gacacagctg 240
cccaacggca gagacttcca catgtctgtg gtgcgggcta gacggaacga cagcggcacc 300
tacgtgtgcg gcgtgatttc tctggctcct aagatccaga tcaaggaatc cctgcgggcc 360
gagctgagag tgacagagag aagggccgag gtgcctaccg cccaccccag cccaagccct 420
aggcccgccg gccagttcca gaccctggtt tgtcctagcc ccctgttccc cggtcctagc 480
aaacctttct gggtgctggt ggtggtgggc ggcgtgctgg cctgctacag cctgctggtc 540
acagtggcct ttatcatctt ctgggtcaga tctaagcggt ccagactgct gcattctgat 600
tacatgaaca tgacccctag aagacctgga cctacaagaa agcactacca gccttacgcc 660
cctcctcggg acttcgccgc ttatagaagc 690

3-128 Sequences
3-128-1 Sequence Number [ID] 128
3-128-2 Molecule Type DNA
3-128-3 Length 690
3-128-4 Features

Location/Qualifiers
misc_feature 1..690
note=Description of sequence: Construt: HA PD1.CD28.YMFM; Polypeptide structure: HA PD1
ECD, CD28 ECD (truncated), CD28 TM, CD28.YMFM int racellular
source 1..690
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-128-5 Residues cccggctggt tcctggacag ccccgacaga ccttggaatc ctccaacctt tagcccagcc 60

ctgctggtgg tgacagaggg agataacgcc accttcacct gcagcttcag caacaccagc 120
gagagctttc acgtgatctg gcaccgggaa tccccatctg gccagaccga caccctggct 180
gccttccccg aagatagaag ccagcctggc caagactgca gattccgggt gacacagctg 240
cccaacggca gagacttcca catgtctgtg gtgcgggcta gacggaacga cagcggcacc 300
tacgtgtgcg gcgtgatttc tctggctcct aagatccaga tcaaggaatc cctgcgggcc 360
gagctgagag tgacagagag aagggccgag gtgcctaccg cccaccccag cccaagccct 420
aggcccgccg gccagttcca gaccctggtt tgtcctagcc ccctgttccc cggtcctagc 480
aaacctttct gggtgctggt ggtggtgggc ggcgtgctgg cctgctacag cctgctggtc 540
acagtggcct ttatcatctt ctgggtcaga tctaagcggt ccagactgct gcattctgat 600
tacatgttca tgacccctag aagacctgga cctacaagaa agcactacca gccttacgcc 660
cctcctcggg acttcgccgc ttatagaagc 690

3-129 Sequences
3-129-1 Sequence Number [ID] 129
3-129-2 Molecule Type DNA
3-129-3 Length 690
3-129-4 Features

Location/Qualifiers
misc_feature 1..690
note=Description of sequence: Construt: HA PD1.CD28.AYAA; Polypeptide structure: HA PD1
ECD, CD28 ECD (truncated), CD28 TM, CD28.AYAA int racellular
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source 1..690
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-129-5 Residues cccggctggt tcctggacag ccccgacaga ccttggaatc ctccaacctt tagcccagcc 60

ctgctggtgg tgacagaggg agataacgcc accttcacct gcagcttcag caacaccagc 120
gagagctttc acgtgatctg gcaccgggaa tccccatctg gccagaccga caccctggct 180
gccttccccg aagatagaag ccagcctggc caagactgca gattccgggt gacacagctg 240
cccaacggca gagacttcca catgtctgtg gtgcgggcta gacggaacga cagcggcacc 300
tacgtgtgcg gcgtgatttc tctggctcct aagatccaga tcaaggaatc cctgcgggcc 360
gagctgagag tgacagagag aagggccgag gtgcctaccg cccaccccag cccaagccct 420
aggcccgccg gccagttcca gaccctggtt tgtcctagcc ccctgttccc cggtcctagc 480
aaacctttct gggtgctggt ggtggtgggc ggcgtgctgg cctgctacag cctgctggtc 540
acagtggcct ttatcatctt ctgggtcaga tctaagcggt ccagactgct gcattctgat 600
tacatgaaca tgacccctag aagacctgga cctacaagaa agcactacca ggcctacgcc 660
gcccctcggg acttcgccgc ttatagaagc 690

3-130 Sequences
3-130-1 Sequence Number [ID] 130
3-130-2 Molecule Type DNA
3-130-3 Length 912
3-130-4 Features

Location/Qualifiers
misc_feature 1..912
note=Description of sequence: Construt: HA PD1.CD2(full); Polypeptide structure: HA PD1 ECD,
CD2 ECD (truncated), CD2 TM, CD2 intracellul ar
source 1..912
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-130-5 Residues cctggatggt tcctggatag ccctgataga ccttggaacc cccctacctt cagccctgca 60

cttctggtcg tgaccgaagg cgacaacgcc accttcacct gcagctttag caacacctcc 120
gagagcttcc acgtgatctg gcacagagag tccccttctg gccagaccga caccctggcc 180
gccttccccg aagatagaag ccagcccggc caggactgca gattcagagt gacacagctg 240
cccaacggcc gcgacttcca catgagcgtg gttagagcta gaaggaacga cagcggcacc 300
tacgtgtgcg gcgtgatcag cctggctccc aagatccaga tcaaggaaag cctgagagcc 360
gaactgcggg tgaccgagcg gagagccgag gtgcccaccg cccacccttc cccctctcca 420
agacccgccg gccaatttca gacactggtg gtggagcctg tgtcctgtcc tgagaaggga 480
ctggacatct acctgatcat cggcatctgc ggaggaggca gcctgctgat ggtgttcgtg 540
gccctgctgg tgttctacat caccaagcgg aagaagcagc ggagcagacg gaatgacgag 600
gaactcgaga caagagccca tcgggtcgcc acagaggaaa gaggcagaaa gccccaccag 660
attcctgcca gcacacctca gaaccctgct accagccaac accccccccc ccctcctggc 720
cacagatctc aggcccctag ccaccggccc ccgccacctg gccaccgggt gcagcaccag 780
cctcaaaaaa gaccccctgc tcctagcggc acacaggtgc accagcagaa aggtcctcca 840
ctgcctagac ctcgggtgca gcctaagcct ccacatggcg ccgctgagaa cagcttgtct 900
cctagttcta at 912

3-131 Sequences
3-131-1 Sequence Number [ID] 131
3-131-2 Molecule Type DNA
3-131-3 Length 819
3-131-4 Features

Location/Qualifiers
misc_feature 1..819
note=Description of sequence: Construt: HA PD1.CD2(short); Polypeptid e structure: HA PD1
ECD, CD2 ECD (truncated), CD2 TM, CD2 intracellu lar (short)
source 1..819
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-131-5 Residues cccggctggt tcctggatag ccctgaccgg ccatggaatc ctcctacctt cagccccgct 60

ctgctcgtgg tcacagaggg agataacgcc acattcacct gtagcttcag caacacaagc 120
gagtcttttc acgtgatttg gcatcgggaa tctccttccg gccagaccga caccctggcc 180
gccttccctg aagatagatc tcaacctgga caggactgca gattcagagt gacccagctg 240
cccaacggca gagacttcca catgagcgtg gtgcgggcca gacggaacga cagcggcacc 300
tacgtgtgcg gcgtgatcag cctggctcct aagatccaga tcaaggaaag cctgagagcc 360
gagctgcggg tgaccgagcg gagagctgag gtgcctacag cccaccctag cccatctcct 420
agacctgccg gccaatttca gacactggtc gtggaacctg tgtcctgccc cgagaagggc 480
ctggacatct acctgatcat cggcatctgc ggcggcggca gcctgctgat ggtgttcgtg 540
gccctgctgg tgttctacat caccaagaga aagaagcaga cccctcagaa ccccgccacc 600
agccaacacc ccccccctcc accaggccac agaagccagg ccccttccca ccgccccccc 660
cctccaggac atagggttca gcaccagccc cagaagcggc ctcctgctcc tagcggaaca 720
caggtgcacc agcagaaagg ccctcccctc cctagaccca gagtgcagcc taaacctccc 780
cacggcgccg ccgagaacag cctgtcccct tctagcaat 819

3-132 Sequences
3-132-1 Sequence Number [ID] 132
3-132-2 Molecule Type DNA
3-132-3 Length 675
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3-129-5 Residues
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3-132-4 Features
Location/Qualifiers

misc_feature 1..675
note=Description of sequence: Construt: HA PD1.DAP10.D57N; Polypeptid e structure: HA PD1
ECD, DAP10 ECD, DAP10 TM D57N, DAP10 intracellu lar
source 1..675
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-132-5 Residues cccggctggt tcctggacag ccccgacaga ccttggaatc ctccaacctt tagcccagcc 60

ctgctggtgg tgacagaggg agataacgcc accttcacct gcagcttcag caacaccagc 120
gagagctttc acgtgatctg gcaccgggaa tccccatctg gccagaccga caccctggct 180
gccttccccg aagatagaag ccagcctggc caagactgca gattccgggt gacacagctg 240
cccaacggca gagacttcca catgtctgtg gtgcgggcta gacggaacga cagcggcacc 300
tacgtgtgcg gcgtgatttc tctggctcct aagatccaga tcaaggaatc cctgcgggcc 360
gagctgagag tgacagagag aagggccgag gtgcctaccg cccaccccag cccaagccct 420
aggcccgccg gccagttcca gaccctggtt cagaccacac ctggagaacg gagcagcctc 480
cccgccttct accccggcac cagcggcagc tgcagcggat gtggcagcct gtctctgcct 540
ctgctggccg gcctggtcgc cgccaacgcc gtggcttctc tgctgatcgt gggcgccgtg 600
ttcctgtgcg ccagacctag acggtcccca gctcaggagg acggcaaggt gtacatcaac 660
atgcctggca gaggc 675

3-133 Sequences
3-133-1 Sequence Number [ID] 133
3-133-2 Molecule Type DNA
3-133-3 Length 627
3-133-4 Features

Location/Qualifiers
misc_feature 1..627
note=Description of sequence: Construt: HA PD1.ICOS; Polypeptide stru cture: HA PD1 ECD,
ICOS TM, ICOS intracellular
source 1..627
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-133-5 Residues cccggctggt tcctggacag ccccgacaga ccttggaatc ctccaacctt tagcccagcc 60

ctgctggtgg tgacagaggg agataacgcc accttcacct gcagcttcag caacaccagc 120
gagagctttc acgtgatctg gcaccgggaa tccccatctg gccagaccga caccctggct 180
gccttccccg aagatagaag ccagcctggc caagactgca gattccgggt gacacagctg 240
cccaacggca gagacttcca catgtctgtg gtgcgggcta gacggaacga cagcggcacc 300
tacgtgtgcg gcgtgatttc tctggctcct aagatccaga tcaaggaatc cctgcgggcc 360
gagctgagag tgacagagag aagggccgag gtgcctaccg cccaccccag cccaagccct 420
aggcccgccg gccagttcca gaccctggtt ttctggctgc ctatcggctg cgccgctttt 480
gtggtggtct gcatcctggg ctgtatcctg atctgctggc tgaccaagaa gaagtacagc 540
tcttccgtgc acgaccccaa cggcgagtac atgttcatgc gggccgtgaa caccgccaag 600
aaaagcagac tgacagatgt gaccctg 627

3-134 Sequences
3-134-1 Sequence Number [ID] 134
3-134-2 Molecule Type DNA
3-134-3 Length 702
3-134-4 Features

Location/Qualifiers
misc_feature 1..702
note=Description of sequence: Construt: HA PD1.CD40; Polypeptide stru cture: HA PD1 ECD,
CD40 TM, CD40 intracellular
source 1..702
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-134-5 Residues cccggctggt tcctggacag ccccgacaga ccttggaatc ctccaacctt tagcccagcc 60

ctgctggtgg tgacagaggg agataacgcc accttcacct gcagcttcag caacaccagc 120
gagagctttc acgtgatctg gcaccgggaa tccccatctg gccagaccga caccctggct 180
gccttccccg aagatagaag ccagcctggc caagactgca gattccgggt gacacagctg 240
cccaacggca gagacttcca catgtctgtg gtgcgggcta gacggaacga cagcggcacc 300
tacgtgtgcg gcgtgatttc tctggctcct aagatccaga tcaaggaatc cctgcgggcc 360
gagctgagag tgacagagag aagggccgag gtgcctaccg cccaccccag cccaagccct 420
aggcccgccg gccagttcca gaccctggtt gccctggtgg tgatccccat catcttcggc 480
atcctgttcg ccattctgct ggtgctggtc tttatcaaga aggtggccaa gaaacctaca 540
aacaaggccc ctcaccccaa gcaggagcct caggagatca acttccccga cgacctgcct 600
ggaagcaata ccgccgctcc agtgcaagaa accctgcacg gctgccagcc tgtgacccag 660
gaagatggca aagagtctag aatcagcgtg caggagcggc ag 702

3-135 Sequences
3-135-1 Sequence Number [ID] 135
3-135-2 Molecule Type DNA
3-135-3 Length 639
3-135-4 Features

Location/Qualifiers
misc_feature 1..639
note=Description of sequence: Construt: HA PD1.OX40; Polypeptide stru cture: HA PD1 ECD,
OX40 TM, OX40 intracellular
source 1..639

3-132-4 Features

Location/Qualifiers

source 1..675

3-132-5 Residues

675

3-133

3-133-1 133

3-133-2 DNA
3-133-3 627

3-133-4 Features

Location/Qualifiers

source 1..627

3-133-5 Residues

3-134

3-134-1

DNA

3-134-5 Residues

3-135

3-135-1

3-135-2

3-135-3
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mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-135-5 Residues cccggctggt tcctggacag ccccgacaga ccttggaatc ctccaacctt tagcccagcc 60

ctgctggtgg tgacagaggg agataacgcc accttcacct gcagcttcag caacaccagc 120
gagagctttc acgtgatctg gcaccgggaa tccccatctg gccagaccga caccctggct 180
gccttccccg aagatagaag ccagcctggc caagactgca gattccgggt gacacagctg 240
cccaacggca gagacttcca catgtctgtg gtgcgggcta gacggaacga cagcggcacc 300
tacgtgtgcg gcgtgatttc tctggctcct aagatccaga tcaaggaatc cctgcgggcc 360
gagctgagag tgacagagag aagggccgag gtgcctaccg cccaccccag cccaagccct 420
aggcccgccg gccagttcca gaccctggtt gtggccgcca tcctgggcct gggcctggtg 480
ctgggactgc tgggccctct ggctatcctg ctggccctgt acctgctcag acgggaccag 540
agactgcccc ccgacgccca caagcctcca ggcggcggat ctttcagaac ccctatccag 600
gaggaacagg ccgatgctca cagcacactg gccaagatc 639

3-136 Sequences
3-136-1 Sequence Number [ID] 136
3-136-2 Molecule Type DNA
3-136-3 Length 768
3-136-4 Features

Location/Qualifiers
misc_feature 1..768
note=Description of sequence: Construt: HA PD1.BAFFR; Polypeptide str ucture: HA PD1 ECD,
BAFFR TM, BAFFR intracellular
source 1..768
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-136-5 Residues cccggctggt tcctggacag ccccgacaga ccttggaatc ctccaacctt tagcccagcc 60

ctgctggtgg tgacagaggg agataacgcc accttcacct gcagcttcag caacaccagc 120
gagagctttc acgtgatctg gcaccgggaa tccccatctg gccagaccga caccctggct 180
gccttccccg aagatagaag ccagcctggc caagactgca gattccgggt gacacagctg 240
cccaacggca gagacttcca catgtctgtg gtgcgggcta gacggaacga cagcggcacc 300
tacgtgtgcg gcgtgatttc tctggctcct aagatccaga tcaaggaatc cctgcgggcc 360
gagctgagag tgacagagag aagggccgag gtgcctaccg cccaccccag cccaagccct 420
aggcccgccg gccagttcca gaccctggtt ttcggcgctc ccgctctgct gggcctcgcc 480
ctggtgctgg ccctggtcct ggtgggcctg gtgtcctggc ggcggagaca gagaagactg 540
agaggcgcca gcagcgccga ggcccctgat ggcgataagg acgcccctga gcctctggac 600
aaagtgatca tcctgagccc cggcatcagc gacgctaccg cccctgcctg gcctccacca 660
ggcgaggacc ccggaacaac ccctcctggc cacagcgtgc ctgtgcccgc caccgagctg 720
ggatctacag aactggtgac cacaaagacc gccggccctg aacagcag 768

3-137 Sequences
3-137-1 Sequence Number [ID] 137
3-137-2 Molecule Type DNA
3-137-3 Length 1077
3-137-4 Features

Location/Qualifiers
misc_feature 1..1077
note=Description of sequence: Construt: HA PD1.tm.MyD88; Polypeptide structure: HA PD1 ECD,
PD1 TM, MyD88
source 1..1077
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-137-5 Residues cctggctggt tcctggactc ccctgacaga ccttggaacc cccccacctt cagcccagcc 60

ctgctggtgg tcaccgaggg cgacaacgct acattcacct gcagcttcag caacaccagc 120
gagagcttcc acgtgatctg gcaccgggaa tctccttctg gccagacaga caccttggca 180
gcttttccag aggatagaag ccagcctggc caggactgca gattcagagt gacccagctg 240
cccaacggcc gggacttcca catgagcgtg gtgcgggcca gacggaacga cagcggcacc 300
tacgtgtgcg gcgtgatctc tctggcccca aagatccaga tcaaggaaag cctgagagcc 360
gaactgcggg tgacggagag aagagccgag gtgccaacag cccaccccag cccttccccc 420
agacccgccg gacaatttca gaccctggtg gtcggcgtgg tgggcggact gctgggctct 480
ctggtgctgc tggtgtgggt gctggccgtg atctgcagca gagccgctag aggaacaatc 540
ggcgccagac ggaccggcca gatggctgct ggaggacctg gcgctggcag cgccgctcct 600
gtgtccagca ccagctctct gcctctggct gcacttaata tgagagtgcg gcggagactg 660
agcctcttcc tgaatgtgcg cacccaagtg gcagctgatt ggaccgccct ggccgaagag 720
atggacttcg agtacctgga aatcagacag ctggaaaccc aggccgaccc tacaggcaga 780
ctgctggatg cctggcaggg cagaccgggc gccagcgttg gaaggctgct ggacctcctg 840
accaagctgg gccgggatga tgtgctgctg gagctgggtc ctagcatcga ggaagattgc 900
cagaaataca tcctgaaaca gcaacaggag gaagccgaga agcctctgca ggtggccgcc 960
gtggacagct ctgtgcctag aacagccgag ctggccggca tcaccaccct ggacgacccc 1020
ctgggccaca tgcctgagcg gttcgacgcc tttatttgtt attgcccctc tgacatc 1077

3-138 Sequences
3-138-1 Sequence Number [ID] 138
3-138-2 Molecule Type DNA
3-138-3 Length 672
3-138-4 Features misc_feature 1..672

3-135-5 Residues
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3-136-3 768

3-136-4 Features

3-136-5 Residues
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3-137-3 1077

3-137-4 Features

Location/Qualifiers

source 1..1077

3-137-5 Residues
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3-138-4 Features
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Location/Qualifiers note=Description of sequence: Construt: WT BR2.CD28; Polypeptide stru cture: WT BR2 ECD,
CD28 ECD (truncated), CD28 TM, CD28 intracellular
source 1..672
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-138-5 Residues acaatccccc cccacgtgca gaagtccgtg aacaatgaca tgatcgtcac cgacaacaac 60

ggcgctgtga agtttccaca actgtgcaag ttctgcgacg tgcggttcag cacatgcgat 120
aaccagaaaa gctgtatgag caattgctcc attacaagca tctgtgaaaa acctcaggag 180
gtgtgcgtgg ccgtgtggcg gaagaacgac gagaacatca ccctggagac cgtgtgtcac 240
gatcctaagc tgccttacca cgacttcatc ctggaagatg ccgccagccc taagtgcatc 300
atgaaggaaa agaaaaagcc tggcgagacc ttcttcatgt gctcttgttc tagcgacgag 360
tgcaacgata atatcatctt cagcgaggaa tacaacacca gcaaccccga cctgctgctc 420
gtgatctttc agtgtcctag ccccctgttc cccggtccta gcaaaccttt ctgggtgctg 480
gtggtggtgg gcggcgtgct ggcctgctac agcctgctgg tcacagtggc ctttatcatc 540
ttctgggtca gatctaagcg gtccagactg ctgcattctg attacatgaa catgacccct 600
agaagacctg gacctacaag aaagcactac cagccttacg cccctcctcg ggacttcgcc 660
gcttatagaa gc 672

3-139 Sequences
3-139-1 Sequence Number [ID] 139
3-139-2 Molecule Type DNA
3-139-3 Length 672
3-139-4 Features

Location/Qualifiers
misc_feature 1..672
note=Description of sequence: Construt: WT BR2.CD28.YMFM; Polypeptide structure: WT BR2
ECD, CD28 ECD (truncated), CD28 TM, CD28.YMFM int racellular
source 1..672
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-139-5 Residues acaatccccc cccacgtgca gaagtccgtg aacaatgaca tgatcgtcac cgacaacaac 60

ggcgctgtga agtttccaca actgtgcaag ttctgcgacg tgcggttcag cacatgcgat 120
aaccagaaaa gctgtatgag caattgctcc attacaagca tctgtgaaaa acctcaggag 180
gtgtgcgtgg ccgtgtggcg gaagaacgac gagaacatca ccctggagac cgtgtgtcac 240
gatcctaagc tgccttacca cgacttcatc ctggaagatg ccgccagccc taagtgcatc 300
atgaaggaaa agaaaaagcc tggcgagacc ttcttcatgt gctcttgttc tagcgacgag 360
tgcaacgata atatcatctt cagcgaggaa tacaacacca gcaaccccga cctgctgctc 420
gtgatctttc agtgtcctag ccccctgttc cccggtccta gcaaaccttt ctgggtgctg 480
gtggtggtgg gcggcgtgct ggcctgctac agcctgctgg tcacagtggc ctttatcatc 540
ttctgggtca gatctaagcg gtccagactg ctgcattctg attacatgtt catgacccct 600
agaagacctg gacctacaag aaagcactac cagccttacg cccctcctcg ggacttcgcc 660
gcttatagaa gc 672

3-140 Sequences
3-140-1 Sequence Number [ID] 140
3-140-2 Molecule Type DNA
3-140-3 Length 672
3-140-4 Features

Location/Qualifiers
misc_feature 1..672
note=Description of sequence: Construt: WT BR2.CD28.AYAA; Polypeptide structure: WT BR2
ECD, CD28 ECD (truncated), CD28 TM, CD28.AYAA int racellular
source 1..672
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-140-5 Residues acaatccccc cccacgtgca gaagtccgtg aacaatgaca tgatcgtcac cgacaacaac 60

ggcgctgtga agtttccaca actgtgcaag ttctgcgacg tgcggttcag cacatgcgat 120
aaccagaaaa gctgtatgag caattgctcc attacaagca tctgtgaaaa acctcaggag 180
gtgtgcgtgg ccgtgtggcg gaagaacgac gagaacatca ccctggagac cgtgtgtcac 240
gatcctaagc tgccttacca cgacttcatc ctggaagatg ccgccagccc taagtgcatc 300
atgaaggaaa agaaaaagcc tggcgagacc ttcttcatgt gctcttgttc tagcgacgag 360
tgcaacgata atatcatctt cagcgaggaa tacaacacca gcaaccccga cctgctgctc 420
gtgatctttc agtgtccttc ccctctgttc cccggcccta gcaaaccctt ctgggtgctg 480
gtggtcgtgg gcggagtgct ggcttgctac agcctgctcg tgaccgtggc cttcatcatc 540
ttctgggtca gaagcaagcg gtccagactg ctgcacagcg actacatgaa catgacacct 600
agaagacctg gacctacaag aaagcactac caggcctacg ccgcccctcg ggacttcgcc 660
gcttatagat ct 672

3-141 Sequences
3-141-1 Sequence Number [ID] 141
3-141-2 Molecule Type DNA
3-141-3 Length 894
3-141-4 Features

Location/Qualifiers
misc_feature 1..894
note=Description of sequence: Construt: WT BR2.CD2(full); Polypeptide structure: WT BR2 ECD,
CD2 ECD (truncated), CD2 TM, CD2 intracellul ar
source 1..894

Location/Qualifiers

source 1..672

3-138-5 Residues

672

3-139

139

3-139-2 DNA
3-139-3 672

3-139-4 Features

Location/Qualifiers

source 1..672

3-139-5 Residues

672
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3-140-1 140

3-140-2 DNA
3-140-3 672

3-140-4 Features misc_feature 1..672

Location/Qualifiers

source 1..672

3-140-5 Residues

3-141

3-141-1

3-141-2
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mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-141-5 Residues acaatccccc cccacgtgca gaagtccgtg aacaatgaca tgatcgtcac cgacaacaac 60

ggcgctgtga agtttccaca actgtgcaag ttctgcgacg tgcggttcag cacatgcgat 120
aaccagaaaa gctgtatgag caattgctcc attacaagca tctgtgaaaa acctcaggag 180
gtgtgcgtgg ccgtgtggcg gaagaacgac gagaacatca ccctggagac cgtgtgtcac 240
gatcctaagc tgccttacca cgacttcatc ctggaagatg ccgccagccc taagtgcatc 300
atgaaggaaa agaaaaagcc tggcgagacc ttcttcatgt gctcttgttc tagcgacgag 360
tgcaacgata atatcatctt cagcgaggaa tacaacacca gcaaccccga cctgctgctc 420
gtgatctttc aggtggagcc tgtgtcctgt cctgagaagg gactggacat ctacctgatc 480
atcggcatct gcggaggagg cagcctgctg atggtgttcg tggccctgct ggtgttctac 540
atcaccaagc ggaagaagca gcggagcaga cggaatgacg aggaactcga gacaagagcc 600
catcgggtcg ccacagagga aagaggcaga aagccccacc agattcctgc cagcacacct 660
cagaaccctg ctaccagcca acaccccccc ccccctcctg gccacagatc tcaggcccct 720
agccaccggc ccccgccacc tggccaccgg gtgcagcacc agcctcaaaa aagaccccct 780
gctcctagcg gcacacaggt gcaccagcag aaaggtcctc cactgcctag acctcgggtg 840
cagcctaagc ctccacatgg cgccgctgag aacagcttgt ctcctagttc taat 894

3-142 Sequences
3-142-1 Sequence Number [ID] 142
3-142-2 Molecule Type DNA
3-142-3 Length 801
3-142-4 Features

Location/Qualifiers
misc_feature 1..801
note=Description of sequence: Construt: WT BR2.CD2(short); Polypeptid e structure: WT BR2
ECD, CD2 ECD (truncated), CD2 TM, CD2 intracellu lar (short)
source 1..801
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-142-5 Residues acaatccccc cccacgtgca gaagtccgtg aacaatgaca tgatcgtcac cgacaacaac 60

ggcgctgtga agtttccaca actgtgcaag ttctgcgacg tgcggttcag cacatgcgat 120
aaccagaaaa gctgtatgag caattgctcc attacaagca tctgtgaaaa acctcaggag 180
gtgtgcgtgg ccgtgtggcg gaagaacgac gagaacatca ccctggagac cgtgtgtcac 240
gatcctaagc tgccttacca cgacttcatc ctggaagatg ccgccagccc taagtgcatc 300
atgaaggaaa agaaaaagcc tggcgagacc ttcttcatgt gctcttgttc tagcgacgag 360
tgcaacgata atatcatctt cagcgaggaa tacaacacca gcaaccccga cctgctgctc 420
gtgatctttc aggtcgagcc tgtgagctgc cccgagaagg ggctggacat ctacctgatc 480
atcggcattt gtggcggcgg atctctgctg atggtgttcg tggccctgct ggtgttctac 540
atcaccaaga gaaagaagca gacccctcag aaccccgcca caagccagca tcctccacca 600
cctcccggcc accggagcca ggccccaagt cacagacccc cacctcctgg ccacagagtg 660
cagcaccagc cccagaagcg gcctccagct cctagcggaa cccaagtgca ccagcagaaa 720
ggccctcctc tgcctcggcc tagagtgcag cctaaacctc cgcacggcgc tgctgagaac 780
agcttgtctc cctccagcaa t 801

3-143 Sequences
3-143-1 Sequence Number [ID] 143
3-143-2 Molecule Type DNA
3-143-3 Length 657
3-143-4 Features

Location/Qualifiers
misc_feature 1..657
note=Description of sequence: Construt: WT BR2.DAP10.D57N; Polypeptid e structure: WT BR2
ECD, DAP10 ECD, DAP10 TM D57N, DAP10 intracellul ar
source 1..657
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-143-5 Residues acaatccccc cccacgtgca gaagtccgtg aacaatgaca tgatcgtcac cgacaacaac 60

ggcgctgtga agtttccaca actgtgcaag ttctgcgacg tgcggttcag cacatgcgat 120
aaccagaaaa gctgtatgag caattgctcc attacaagca tctgtgaaaa acctcaggag 180
gtgtgcgtgg ccgtgtggcg gaagaacgac gagaacatca ccctggagac cgtgtgtcac 240
gatcctaagc tgccttacca cgacttcatc ctggaagatg ccgccagccc taagtgcatc 300
atgaaggaaa agaaaaagcc tggcgagacc ttcttcatgt gctcttgttc tagcgacgag 360
tgcaacgata atatcatctt cagcgaggaa tacaacacca gcaaccccga cctgctgctc 420
gtgatctttc agcagaccac acctggagaa cggagcagcc tccccgcctt ctaccccggc 480
accagcggca gctgcagcgg atgtggcagc ctgtctctgc ctctgctggc cggcctggtc 540
gccgccaacg ccgtggcttc tctgctgatc gtgggcgccg tgttcctgtg cgccagacct 600
agacggtccc cagctcagga ggacggcaag gtgtacatca acatgcctgg cagaggc 657

3-144 Sequences
3-144-1 Sequence Number [ID] 144
3-144-2 Molecule Type DNA
3-144-3 Length 609
3-144-4 Features

Location/Qualifiers
misc_feature 1..609
note=Description of sequence: Construt: WT BR2.ICOS; Polypeptide stru cture: WT BR2 ECD,
ICOS TM, ICOS intracellular

3-141-5 Residues
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3-142-5
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source 1..609
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-144-5 Residues acaatccccc cccacgtgca gaagtccgtg aacaatgaca tgatcgtcac cgacaacaac 60

ggcgctgtga agtttccaca actgtgcaag ttctgcgacg tgcggttcag cacatgcgat 120
aaccagaaaa gctgtatgag caattgctcc attacaagca tctgtgaaaa acctcaggag 180
gtgtgcgtgg ccgtgtggcg gaagaacgac gagaacatca ccctggagac cgtgtgtcac 240
gatcctaagc tgccttacca cgacttcatc ctggaagatg ccgccagccc taagtgcatc 300
atgaaggaaa agaaaaagcc tggcgagacc ttcttcatgt gctcttgttc tagcgacgag 360
tgcaacgata atatcatctt cagcgaggaa tacaacacca gcaaccccga cctgctgctc 420
gtgatctttc agttctggct gcctatcggc tgcgccgctt ttgtggtggt ctgcatcctg 480
ggctgtatcc tgatctgctg gctgaccaag aagaagtaca gctcttccgt gcacgacccc 540
aacggcgagt acatgttcat gcgggccgtg aacaccgcca agaaaagcag actgacagat 600
gtgaccctg 609

3-145 Sequences
3-145-1 Sequence Number [ID] 145
3-145-2 Molecule Type DNA
3-145-3 Length 684
3-145-4 Features

Location/Qualifiers
misc_feature 1..684
note=Description of sequence: Construt: WT BR2.CD40; Polypeptide stru cture: WT BR2 ECD,
CD40 TM, CD40 intracellular
source 1..684
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-145-5 Residues acaatccccc cccacgtgca gaagtccgtg aacaatgaca tgatcgtcac cgacaacaac 60

ggcgctgtga agtttccaca actgtgcaag ttctgcgacg tgcggttcag cacatgcgat 120
aaccagaaaa gctgtatgag caattgctcc attacaagca tctgtgaaaa acctcaggag 180
gtgtgcgtgg ccgtgtggcg gaagaacgac gagaacatca ccctggagac cgtgtgtcac 240
gatcctaagc tgccttacca cgacttcatc ctggaagatg ccgccagccc taagtgcatc 300
atgaaggaaa agaaaaagcc tggcgagacc ttcttcatgt gctcttgttc tagcgacgag 360
tgcaacgata atatcatctt cagcgaggaa tacaacacca gcaaccccga cctgctgctc 420
gtgatctttc aggccctggt ggtgatcccc atcatcttcg gcatcctgtt cgccattctg 480
ctggtgctgg tctttatcaa gaaggtggcc aagaaaccta caaacaaggc ccctcacccc 540
aagcaggagc ctcaggagat caacttcccc gacgacctgc ctggaagcaa taccgccgct 600
ccagtgcaag aaaccctgca cggctgccag cctgtgaccc aggaagatgg caaagagtct 660
agaatcagcg tgcaggagcg gcag 684

3-146 Sequences
3-146-1 Sequence Number [ID] 146
3-146-2 Molecule Type DNA
3-146-3 Length 621
3-146-4 Features

Location/Qualifiers
misc_feature 1..621
note=Description of sequence: Construt: WT BR2.OX40; Polypeptide stru cture: WT BR2 ECD,
OX40 TM, OX40 intracellular
source 1..621
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-146-5 Residues acaatccccc cccacgtgca gaagtccgtg aacaatgaca tgatcgtcac cgacaacaac 60

ggcgctgtga agtttccaca actgtgcaag ttctgcgacg tgcggttcag cacatgcgat 120
aaccagaaaa gctgtatgag caattgctcc attacaagca tctgtgaaaa acctcaggag 180
gtgtgcgtgg ccgtgtggcg gaagaacgac gagaacatca ccctggagac cgtgtgtcac 240
gatcctaagc tgccttacca cgacttcatc ctggaagatg ccgccagccc taagtgcatc 300
atgaaggaaa agaaaaagcc tggcgagacc ttcttcatgt gctcttgttc tagcgacgag 360
tgcaacgata atatcatctt cagcgaggaa tacaacacca gcaaccccga cctgctgctc 420
gtgatctttc aggtggccgc catcctgggc ctgggcctgg tgctgggact gctgggccct 480
ctggctatcc tgctggccct gtacctgctc agacgggacc agagactgcc ccccgacgcc 540
cacaagcctc caggcggcgg atctttcaga acccctatcc aggaggaaca ggccgatgct 600
cacagcacac tggccaagat c 621

3-147 Sequences
3-147-1 Sequence Number [ID] 147
3-147-2 Molecule Type DNA
3-147-3 Length 1059
3-147-4 Features

Location/Qualifiers
misc_feature 1..1059
note=Description of sequence: Construt: WT BR2.PD1 tm.MyD88; Polypept ide structure: WT BR2
ECD, PD1 TM, MyD88
source 1..1059
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value

source 1..609

3-144-5 Residues
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3-147-5 Residues acaatccccc cccacgtgca gaagtccgtg aacaatgaca tgatcgtcac cgacaacaac 60
ggcgctgtga agtttccaca actgtgcaag ttctgcgacg tgcggttcag cacatgcgat 120
aaccagaaaa gctgtatgag caattgctcc attacaagca tctgtgaaaa acctcaggag 180
gtgtgcgtgg ccgtgtggcg gaagaacgac gagaacatca ccctggagac cgtgtgtcac 240
gatcctaagc tgccttacca cgacttcatc ctggaagatg ccgccagccc taagtgcatc 300
atgaaggaaa agaaaaagcc tggcgagacc ttcttcatgt gctcttgttc tagcgacgag 360
tgcaacgata atatcatctt cagcgaggaa tacaacacca gcaaccccga cctgctgctc 420
gtgatctttc aggtcggcgt ggtgggcgga ctgctgggct ctctggtgct gctggtgtgg 480
gtgctggccg tgatctgcag cagagccgct agaggaacaa tcggcgccag acggaccggc 540
cagatggccg ccggaggccc tggcgctgga agcgccgcac ctgtgtcctc tacatctagt 600
ctgcctctgg ccgctcttaa tatgagagtg cggagaagac tgagcctgtt cctgaacgtg 660
cgcacacaag tggccgctga ttggactgcc ctggctgaag agatggactt cgagtacctg 720
gaaatcagac agctggaaac ccaggccgac cccacaggcc ggctgctgga cgcctggcag 780
ggcagacctg gagccagcgt gggcagactg ctggacctgc tgaccaagct gggacgggac 840
gacgtgctgc tggaactggg cccctctatt gaggaagatt gccagaaata catcctgaaa 900
cagcagcagg aggaggccga aaagcctctg caggtggccg ccgtggacag cagcgtgccc 960
agaaccgccg agctggctgg catcaccaca ctggatgatc ctctgggcca catgcctgaa 1020
agattcgacg ccttcatctg ctactgtcct agcgacatc 1059

3-148 Sequences
3-148-1 Sequence Number [ID] 148
3-148-2 Molecule Type DNA
3-148-3 Length 594
3-148-4 Features

Location/Qualifiers
misc_feature 1..594
note=Description of sequence: Construt: dN25 BR2.CD28; Polypeptide st ructure: dN BR2 ECD,
CD28 ECD (truncated), CD28 TM, CD28 intracellul ar
source 1..594
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-148-5 Residues cagctgtgca agttctgcga cgtgcggttc agcacctgtg ataaccagaa aagctgtatg 60

agcaattgct ctatcacctc catctgcgag aagcctcagg aggtgtgcgt ggccgtgtgg 120
cggaagaacg acgagaacat tacactggaa accgtgtgtc acgatcctaa gctgccttac 180
cacgacttca tcctggaaga tgccgccagc cctaagtgca tcatgaagga aaagaaaaag 240
ccaggcgaga catttttcat gtgctcctgt agcagcgacg agtgcaacga caatatcatc 300
tttagcgagg aatacaacac cagcaacccc gacctgctcc tggtcatctt ccaatgtcct 360
agccccctgt tccccggtcc tagcaaacct ttctgggtgc tggtggtggt gggcggcgtg 420
ctggcctgct acagcctgct ggtcacagtg gcctttatca tcttctgggt cagatctaag 480
cggtccagac tgctgcattc tgattacatg aacatgaccc ctagaagacc tggacctaca 540
agaaagcact accagcctta cgcccctcct cgggacttcg ccgcttatag aagc 594

3-149 Sequences
3-149-1 Sequence Number [ID] 149
3-149-2 Molecule Type DNA
3-149-3 Length 594
3-149-4 Features

Location/Qualifiers
misc_feature 1..594
note=Description of sequence: Construt: dN25 BR2.CD28.YMFM; Polypepti de structure: dN25
BR2 ECD, CD28 ECD (truncated), CD28 TM, CD28.YMFM intracellular
source 1..594
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-149-5 Residues cagctgtgca agttctgcga cgtgcggttc agcacctgtg ataaccagaa aagctgtatg 60

agcaattgct ctatcacctc catctgcgag aagcctcagg aggtgtgcgt ggccgtgtgg 120
cggaagaacg acgagaacat tacactggaa accgtgtgtc acgatcctaa gctgccttac 180
cacgacttca tcctggaaga tgccgccagc cctaagtgca tcatgaagga aaagaaaaag 240
ccaggcgaga catttttcat gtgctcctgt agcagcgacg agtgcaacga caatatcatc 300
tttagcgagg aatacaacac cagcaacccc gacctgctcc tggtcatctt ccaatgtcct 360
agccccctgt tccccggtcc tagcaaacct ttctgggtgc tggtggtggt gggcggcgtg 420
ctggcctgct acagcctgct ggtcacagtg gcctttatca tcttctgggt cagatctaag 480
cggtccagac tgctgcattc tgattacatg ttcatgaccc ctagaagacc tggacctaca 540
agaaagcact accagcctta cgcccctcct cgggacttcg ccgcttatag aagc 594

3-150 Sequences
3-150-1 Sequence Number [ID] 150
3-150-2 Molecule Type DNA
3-150-3 Length 594
3-150-4 Features

Location/Qualifiers
misc_feature 1..594
note=Description of sequence: Construt: dN25 BR2.CD28.AYAA; Polypepti de structure: dN25 BR2
ECD, CD28 ECD (truncated), CD28 TM, CD28.AYAA intracellular
source 1..594
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-150-5 Residues cagctgtgca agttctgcga cgtgcggttc agcacctgtg ataaccagaa aagctgtatg 60

3-147-5 Residues
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agcaattgct ctatcacctc catctgcgag aagcctcagg aggtgtgcgt ggccgtgtgg 120
cggaagaacg acgagaacat tacactggaa accgtgtgtc acgatcctaa gctgccttac 180
cacgacttca tcctggaaga tgccgccagc cctaagtgca tcatgaagga aaagaaaaag 240
ccaggcgaga catttttcat gtgctcctgt agcagcgacg agtgcaacga caatatcatc 300
tttagcgagg aatacaacac cagcaacccc gacctgctcc tggtcatctt ccaatgtcct 360
agccccctgt tccccggtcc tagcaaacct ttctgggtgc tggtggtggt gggcggcgtg 420
ctggcctgct acagcctgct ggtcacagtg gcctttatca tcttctgggt cagatctaag 480
cggtccagac tgctgcattc tgattacatg aacatgaccc ctagaagacc tggacctaca 540
agaaagcact accaggccta cgccgcccct cgggacttcg ccgcttatag aagc 594

3-151 Sequences
3-151-1 Sequence Number [ID] 151
3-151-2 Molecule Type DNA
3-151-3 Length 816
3-151-4 Features

Location/Qualifiers
misc_feature 1..816
note=Description of sequence: Construt: dN25 BR2.CD2(full); Polypepti de structure: dN25 BR2
ECD, CD2 ECD (truncated), CD2 TM, CD2 intrace llular
source 1..816
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-151-5 Residues cagctgtgca agttctgcga cgtgcggttc agcacctgtg ataaccagaa aagctgtatg 60

agcaattgct ctatcacctc catctgcgag aagcctcagg aggtgtgcgt ggccgtgtgg 120
cggaagaacg acgagaacat tacactggaa accgtgtgtc acgatcctaa gctgccttac 180
cacgacttca tcctggaaga tgccgccagc cctaagtgca tcatgaagga aaagaaaaag 240
ccaggcgaga catttttcat gtgctcctgt agcagcgacg agtgcaacga caatatcatc 300
tttagcgagg aatacaacac cagcaacccc gacctgctcc tggtcatctt ccaagtggag 360
cctgtgtcct gtcctgagaa gggactggac atctacctga tcatcggcat ctgcggagga 420
ggcagcctgc tgatggtgtt cgtggccctg ctggtgttct acatcaccaa gcggaagaag 480
cagcggagca gacggaatga cgaggaactc gagacaagag cccatcgggt cgccacagag 540
gaaagaggca gaaagcccca ccagattcct gccagcacac ctcagaaccc tgctaccagc 600
caacaccccc ccccccctcc tggccacaga tctcaggccc ctagccaccg gcccccgcca 660
cctggccacc gggtgcagca ccagcctcaa aaaagacccc ctgctcctag cggcacacag 720
gtgcaccagc agaaaggtcc tccactgcct agacctcggg tgcagcctaa gcctccacat 780
ggcgccgctg agaacagctt gtctcctagt tctaat 816

3-152 Sequences
3-152-1 Sequence Number [ID] 152
3-152-2 Molecule Type DNA
3-152-3 Length 723
3-152-4 Features

Location/Qualifiers
misc_feature 1..723
note=Description of sequence: Construt: dN25 BR2.CD2(short); Polypept ide structure: dN25 BR2
ECD, CD2 ECD (truncated), CD2 TM, CD2 intrac ellular (short)
source 1..723
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-152-5 Residues cagctgtgca agttctgcga cgtgcggttc agcacctgtg ataaccagaa aagctgtatg 60

agcaattgct ctatcacctc catctgcgag aagcctcagg aggtgtgcgt ggccgtgtgg 120
cggaagaacg acgagaacat tacactggaa accgtgtgtc acgatcctaa gctgccttac 180
cacgacttca tcctggaaga tgccgccagc cctaagtgca tcatgaagga aaagaaaaag 240
ccaggcgaga catttttcat gtgctcctgt agcagcgacg agtgcaacga caatatcatc 300
tttagcgagg aatacaacac cagcaacccc gacctgctcc tggtcatctt ccaagtcgag 360
cctgtgagct gccccgagaa ggggctggac atctacctga tcatcggcat ttgtggcggc 420
ggatctctgc tgatggtgtt cgtggccctg ctggtgttct acatcaccaa gagaaagaag 480
cagacccctc agaaccccgc cacaagccag catcctccac cacctcccgg ccaccggagc 540
caggccccaa gtcacagacc cccacctcct ggccacagag tgcagcacca gccccagaag 600
cggcctccag ctcctagcgg aacccaagtg caccagcaga aaggccctcc tctgcctcgg 660
cctagagtgc agcctaaacc tccgcacggc gctgctgaga acagcttgtc tccctccagc 720
aat 723

3-153 Sequences
3-153-1 Sequence Number [ID] 153
3-153-2 Molecule Type DNA
3-153-3 Length 579
3-153-4 Features

Location/Qualifiers
misc_feature 1..579
note=Description of sequence: Construt: dN25 BR2.DAP10.D57N; Polypept ide structure: dN25
BR2 ECD, DAP10 ECD, DAP10 TM D57N, DAP10 intrac ellular
source 1..579
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-153-5 Residues cagctgtgca agttctgcga cgtgcggttc agcacctgtg ataaccagaa aagctgtatg 60

agcaattgct ctatcacctc catctgcgag aagcctcagg aggtgtgcgt ggccgtgtgg 120
cggaagaacg acgagaacat tacactggaa accgtgtgtc acgatcctaa gctgccttac 180
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cacgacttca tcctggaaga tgccgccagc cctaagtgca tcatgaagga aaagaaaaag 240
ccaggcgaga catttttcat gtgctcctgt agcagcgacg agtgcaacga caatatcatc 300
tttagcgagg aatacaacac cagcaacccc gacctgctcc tggtcatctt ccaacagacc 360
acacctggag aacggagcag cctccccgcc ttctaccccg gcaccagcgg cagctgcagc 420
ggatgtggca gcctgtctct gcctctgctg gccggcctgg tcgccgccaa cgccgtggct 480
tctctgctga tcgtgggcgc cgtgttcctg tgcgccagac ctagacggtc cccagctcag 540
gaggacggca aggtgtacat caacatgcct ggcagaggc 579

3-154 Sequences
3-154-1 Sequence Number [ID] 154
3-154-2 Molecule Type DNA
3-154-3 Length 531
3-154-4 Features

Location/Qualifiers
misc_feature 1..531
note=Description of sequence: Construt: dN25 BR2.ICOS; Polypeptide st ructure: dN25 BR2 ECD,
ICOS TM, ICOS intracellular
source 1..531
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-154-5 Residues cagctgtgca agttctgcga cgtgcggttc agcacctgtg ataaccagaa aagctgtatg 60

agcaattgct ctatcacctc catctgcgag aagcctcagg aggtgtgcgt ggccgtgtgg 120
cggaagaacg acgagaacat tacactggaa accgtgtgtc acgatcctaa gctgccttac 180
cacgacttca tcctggaaga tgccgccagc cctaagtgca tcatgaagga aaagaaaaag 240
ccaggcgaga catttttcat gtgctcctgt agcagcgacg agtgcaacga caatatcatc 300
tttagcgagg aatacaacac cagcaacccc gacctgctcc tggtcatctt ccaattctgg 360
ctgcctatcg gctgcgccgc ttttgtggtg gtctgcatcc tgggctgtat cctgatctgc 420
tggctgacca agaagaagta cagctcttcc gtgcacgacc ccaacggcga gtacatgttc 480
atgcgggccg tgaacaccgc caagaaaagc agactgacag atgtgaccct g 531

3-155 Sequences
3-155-1 Sequence Number [ID] 155
3-155-2 Molecule Type DNA
3-155-3 Length 606
3-155-4 Features

Location/Qualifiers
misc_feature 1..606
note=Description of sequence: Construt: dN25 BR2.CD40; Polypeptide st ructure: dN25 BR2 ECD,
CD40 TM, CD40 intracellular
source 1..606
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-155-5 Residues cagctgtgca agttctgcga cgtgcggttc agcacctgtg ataaccagaa aagctgtatg 60

agcaattgct ctatcacctc catctgcgag aagcctcagg aggtgtgcgt ggccgtgtgg 120
cggaagaacg acgagaacat tacactggaa accgtgtgtc acgatcctaa gctgccttac 180
cacgacttca tcctggaaga tgccgccagc cctaagtgca tcatgaagga aaagaaaaag 240
ccaggcgaga catttttcat gtgctcctgt agcagcgacg agtgcaacga caatatcatc 300
tttagcgagg aatacaacac cagcaacccc gacctgctcc tggtcatctt ccaagccctg 360
gtggtgatcc ccatcatctt cggcatcctg ttcgccattc tgctggtgct ggtctttatc 420
aagaaggtgg ccaagaaacc tacaaacaag gcccctcacc ccaagcagga gcctcaggag 480
atcaacttcc ccgacgacct gcctggaagc aataccgccg ctccagtgca agaaaccctg 540
cacggctgcc agcctgtgac ccaggaagat ggcaaagagt ctagaatcag cgtgcaggag 600
cggcag 606

3-156 Sequences
3-156-1 Sequence Number [ID] 156
3-156-2 Molecule Type DNA
3-156-3 Length 543
3-156-4 Features

Location/Qualifiers
misc_feature 1..543
note=Description of sequence: Construt: dN25 BR2.OX40; Polypeptide st ructure: dN25 BR2 ECD,
OX40 TM, OX40 intracellular
source 1..543
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-156-5 Residues cagctgtgca agttctgcga cgtgcggttc agcacctgtg ataaccagaa aagctgtatg 60

agcaattgct ctatcacctc catctgcgag aagcctcagg aggtgtgcgt ggccgtgtgg 120
cggaagaacg acgagaacat tacactggaa accgtgtgtc acgatcctaa gctgccttac 180
cacgacttca tcctggaaga tgccgccagc cctaagtgca tcatgaagga aaagaaaaag 240
ccaggcgaga catttttcat gtgctcctgt agcagcgacg agtgcaacga caatatcatc 300
tttagcgagg aatacaacac cagcaacccc gacctgctcc tggtcatctt ccaagtggcc 360
gccatcctgg gcctgggcct ggtgctggga ctgctgggcc ctctggctat cctgctggcc 420
ctgtacctgc tcagacggga ccagagactg ccccccgacg cccacaagcc tccaggcggc 480
ggatctttca gaacccctat ccaggaggaa caggccgatg ctcacagcac actggccaag 540
atc 543

3-157 Sequences
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3-157-2 Molecule Type DNA
3-157-3 Length 672
3-157-4 Features

Location/Qualifiers
misc_feature 1..672
note=Description of sequence: Construt: dN25 BR2.BAFFR; Polypeptide s tructure: dN25 BR2
ECD, BAFFR TM, BAFFR intracellular
source 1..672
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-157-5 Residues cagctgtgca agttctgcga cgtgcggttc agcacctgtg ataaccagaa aagctgtatg 60

agcaattgct ctatcacctc catctgcgag aagcctcagg aggtgtgcgt ggccgtgtgg 120
cggaagaacg acgagaacat tacactggaa accgtgtgtc acgatcctaa gctgccttac 180
cacgacttca tcctggaaga tgccgccagc cctaagtgca tcatgaagga aaagaaaaag 240
ccaggcgaga catttttcat gtgctcctgt agcagcgacg agtgcaacga caatatcatc 300
tttagcgagg aatacaacac cagcaacccc gacctgctcc tggtcatctt ccaattcggc 360
gctcccgctc tgctgggcct cgccctggtg ctggccctgg tcctggtggg cctggtgtcc 420
tggcggcgga gacagagaag actgagaggc gccagcagcg ccgaggcccc tgatggcgat 480
aaggacgccc ctgagcctct ggacaaagtg atcatcctga gccccggcat cagcgacgct 540
accgcccctg cctggcctcc accaggcgag gaccccggaa caacccctcc tggccacagc 600
gtgcctgtgc ccgccaccga gctgggatct acagaactgg tgaccacaaa gaccgccggc 660
cctgaacagc ag 672

3-158 Sequences
3-158-1 Sequence Number [ID] 158
3-158-2 Molecule Type DNA
3-158-3 Length 981
3-158-4 Features

Location/Qualifiers
misc_feature 1..981
note=Description of sequence: Construt: dN25 BR2.PD1 tm.MyD88; Polype ptide structure: dN25
BR2 ECD, PD1 TM, MyD88
source 1..981
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-158-5 Residues cagctgtgca agttctgcga cgtgcggttc agcacctgtg ataaccagaa aagctgtatg 60

agcaattgct ctatcacctc catctgcgag aagcctcagg aggtgtgcgt ggccgtgtgg 120
cggaagaacg acgagaacat tacactggaa accgtgtgtc acgatcctaa gctgccttac 180
cacgacttca tcctggaaga tgccgccagc cctaagtgca tcatgaagga aaagaaaaag 240
ccaggcgaga catttttcat gtgctcctgt agcagcgacg agtgcaacga caatatcatc 300
tttagcgagg aatacaacac cagcaacccc gacctgctcc tggtcatctt ccaagtcggc 360
gtggtgggcg gactgctggg ctctctggtg ctgctggtgt gggtgctggc cgtgatctgc 420
agcagagccg ctagaggaac aatcggcgcc agacggaccg gccagatggc cgccggaggc 480
cctggcgctg gaagcgccgc acctgtgtcc tctacatcta gtctgcctct ggccgctctt 540
aatatgagag tgcggagaag actgagcctg ttcctgaacg tgcgcacaca agtggccgct 600
gattggactg ccctggctga agagatggac ttcgagtacc tggaaatcag acagctggaa 660
acccaggccg accccacagg ccggctgctg gacgcctggc agggcagacc tggagccagc 720
gtgggcagac tgctggacct gctgaccaag ctgggacggg acgacgtgct gctggaactg 780
ggcccctcta ttgaggaaga ttgccagaaa tacatcctga aacagcagca ggaggaggcc 840
gaaaagcctc tgcaggtggc cgccgtggac agcagcgtgc ccagaaccgc cgagctggct 900
ggcatcacca cactggatga tcctctgggc cacatgcctg aaagattcga cgccttcatc 960
tgctactgtc ctagcgacat c 981

3-159 Sequences
3-159-1 Sequence Number [ID] 159
3-159-2 Molecule Type AA
3-159-3 Length 20
3-159-4 Features

Location/Qualifiers
REGION 1..20
note=Description of sequence: GS linker
source 1..20
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-159-5 Residues GGGGSGGGGS GGGGSGGGGS 20

3-160 Sequences
3-160-1 Sequence Number [ID] 160
3-160-2 Molecule Type DNA
3-160-3 Length 546
3-160-4 Features

Location/Qualifiers
misc_feature 1..546
note=Description of sequence: Construt: CCR 15.1; Polypeptide structu re: TPOR TM, TPOR
JAK-binding domain, IL2RbYY signaling domain
source 1..546
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value

3-157-2 DNA
3-157-3

3-157-4 Features

Location/Qualifiers
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3-158-3
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3-158-5

cacgacttca tcctggaaga tgccgccagc cctaagtgca tcatgaagga aaagaaaaag 240
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3-160-5 Residues tcagacccta ctagagtcga gaccgctacc gagaccgctt ggatctctct ggtgaccgcc 60
ctgcacctgg tgctgggcct gaacgccgtg ctgggcctgc tgctgctgag gaagcagttc 120
ccagcacact accggagact gaggcacgca ctgtggccaa gcctgcccga cctgcacagg 180
gtgctgggac agtatctgag ggatacagcc gccctgagcc cacctaaggc aaccgtgtcc 240
gacacatgcg aggaggtgga accaagtctg ctggaaatcc tgccaaaatc ctctgagcgg 300
acacccctgc ccctgctcga ggacgaggga gtggcaggag caccaaccgg cagctccccc 360
cagcctctgc agccactgtc cggagaggac gatgcatact gcacattccc ttctcgggac 420
gatctgctgc tgttctctcc aagcggacag ggagagtttc gggccctgaa cgccagactg 480
cccctgaata ccgacgccta tctgagcctg caggagctgc agggacagga ccccacacac 540
ctggtg 546

3-161 Sequences
3-161-1 Sequence Number [ID] 161
3-161-2 Molecule Type DNA
3-161-3 Length 624
3-161-4 Features

Location/Qualifiers
misc_feature 1..624
note=Description of sequence: Construt: dnHACi PD1; Polypeptide struc ture: CD8 signal
sequence (underlined), HA PD1 ECD, PD1 TM
source 1..624
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-161-5 Residues atggccctgc cagtgaccgc cctgctgctg ccactggccc tgctgctgca cgcagcaagg 60

ccacctggat ggtttctgga ctcccctgat aggccctgga atcccccaac tttctcccct 120
gccctgctgg tggtcactga aggcgacaac gccaccttca catgcagctt ttccaacacc 180
tctgagagct tccacgtgat ctggcacagg gagtccccat ctggccagac cgacacactg 240
gcagcatttc ctgaggaccg ctcccagcca ggacaggatt gccggttcag agtgacccag 300
ctgcccaacg gccgggactt tcacatgtct gtggtgagag cccggagaaa tgatagcggc 360
acctacgtgt gcggcgtgat ctccctggcc cccaagatcc agatcaagga gtctctgagg 420
gcagagctga gggtgaccga gaggagggca gaggtgccta cagcacaccc aagcccttcc 480
ccacggcccg caggacagtt ccagacactg gtggtgggag tggtgggagg cctgctgggc 540
agcctggtgc tgctggtgtg ggtgctggct gtcatctgta gcagggccgc aagaggcacc 600
attggggcac gaaggactgg gcag 624

3-162 Sequences
3-162-1 Sequence Number [ID] 162
3-162-2 Molecule Type AA
3-162-3 Length 182
3-162-4 Features

Location/Qualifiers
REGION 1..182
note=Description of sequence: Construct name: CCR 15.1; Polypeptide s tructure: C68
source 1..182
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-162-5 Residues SDPTRVETAT ETAWISLVTA LHLVLGLNAV LGLLLLRKQF PAHYRRLRHA LWPSLPDLHR 60

VLGQYLRDTA ALSPPKATVS DTCEEVEPSL LEILPKSSER TPLPLLEDEG VAGAPTGSSP 120
QPLQPLSGED DAYCTFPSRD DLLLFSPSGQ GEFRALNARL PLNTDAYLSL QELQGQDPTH 180
LV 182

3-163 Sequences
3-163-1 Sequence Number [ID] 163
3-163-2 Molecule Type AA
3-163-3 Length 208
3-163-4 Features

Location/Qualifiers
REGION 1..208
note=Description of sequence: Construct name: dnHACi PD1; Polypeptide structure: C68
source 1..208
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-163-5 Residues MALPVTALLL PLALLLHAAR PPGWFLDSPD RPWNPPTFSP ALLVVTEGDN ATFTCSFSNT 60

SESFHVIWHR ESPSGQTDTL AAFPEDRSQP GQDCRFRVTQ LPNGRDFHMS VVRARRNDSG 120
TYVCGVISLA PKIQIKESLR AELRVTERRA EVPTAHPSPS PRPAGQFQTL VVGVVGGLLG 180
SLVLLVWVLA VICSRAARGT IGARRTGQ 208

3-164 Sequences
3-164-1 Sequence Number [ID] 164
3-164-2 Molecule Type AA
3-164-3 Length 60
3-164-4 Features

Location/Qualifiers
REGION 1..60
note=Description of sequence: (GGGGS)4 linker
source 1..60
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-164-5 Residues GGCGGCGGCG GCTCTGGAGG AGGAGGCAGC GGCGGAGGAG GCTCCGGAGG CGGCGGCTCT 60

3-160-5 Residues

546

3-161-1

3-161-2

3-161-3

3-161-4 Features

Location/Qualifiers

624

3-162

3-162-2

3-162-3

3-162-4 Features

Location/Qualifiers

3-162-5 Residues

3-163

3-163-1

3-163-2

208

3-163-5 Residues

TYVCGVISLA PKIQIKESLR AELRVTERRA EVPTAHPSPS PRPAGQFQTL VVGVVGGLLG 180

3-164-1 164

60

3-164-5
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3-165 Sequences
3-165-1 Sequence Number [ID] 165
3-165-2 Molecule Type AA
3-165-3 Length 509
3-165-4 Features

Location/Qualifiers
REGION 1..509
note=Description of sequence: Construct name: 2G1 (DLL3 CAR); Polypep tide structure: rituximab
mimotope RSR, 2G1 scFv, rituximab mimotop e, CD8-Alpha hinge, CD8-Alpha transmembrane,
CD8-Alpha cytoplasmic d omain (truncated), 4-1BB (TNFRSF9, CD137) cytoplasmic domain,
CD3? cytoplasmic domain
source 1..509
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-165-5 Residues GGGGSCPYSN PSLCGGGGSQ LQLQESGPGL VKPSETLSLT CTVSGGSISS SSYYWGWIRQ 60

PPGKGLEWIG SIYYSGNIYH NPSLKSRVSI SVDTSKNQFS LRLSSVTAAD TAVYYCAREI 120
IVGATHFDYW GQGTLVTVSS GGGGSGGGGS GGGGSGGGGS AIQMTQSPSS LSASVGDRVT 180
ITCRASQGIR NDLGWYQQKP GKAPELLIYA ASSLQSGVPS RFSGSGSGTD FTLTISSLQP 240
EDFATYYCLQ DYNYPLTFGP GTKVDIKGGG GSCPYSNPSL CGGGGSTTTP APRPPTPAPT 300
IASQPLSLRP EACRPAAGGA VHTRGLDFAC DIYIWAPLAG TCGVLLLSLV ITLYCKRGRK 360
KLLYIFKQPF MRPVQTTQEE DGCSCRFPEE EEGGCELRVK FSRSADAPAY QQGQNQLYNE 420
LNLGRREEYD VLDKRRGRDP EMGGKPRRKN PQEGLYNELQ KDKMAEAYSE IGMKGERRRG 480
KGHDGLYQGL STATKDTYDA LHMQALPPR 509

3-166 Sequences
3-166-1 Sequence Number [ID] 166
3-166-2 Molecule Type AA
3-166-3 Length 223
3-166-4 Features

Location/Qualifiers
REGION 1..223
note=Description of sequence: Construct name: CCR 15.3; Polypeptide s tructure: TPOR TM,
TPOR JAK-binding domain, IL2RbYYY signaling domai n
source 1..223
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-166-5 Residues SDPTRVETAT ETAWISLVTA LLLVLGLNAV LGLLLLRKQF PAHYRRLRHA LWPSLPDLHR 60

VLGQYLRDTA ALSPPKATVS DTCEEVEPSL LEILPKSSER TPLPLLEQQD KVPEPASLSS 120
NHSLTSCFTN QGYFFFHLPD ALEIEACQDE GVAGAPTGSS PQPLQPLSGE DDAYCTFPSR 180
DDLLLFSPSG QGEFRALNAR LPLNTDAYLS LQELQGQDPT HLV 223

3-167 Sequences
3-167-1 Sequence Number [ID] 167
3-167-2 Molecule Type DNA
3-167-3 Length 669
3-167-4 Features

Location/Qualifiers
misc_feature 1..669
note=Description of sequence: Construt: CCR 15.3; Polypeptide structu re: TPOR TM, TPOR
JAK-binding domain, IL2RbYYY signaling domain
source 1..669
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-167-5 Residues tcagacccta ctagagtcga gaccgctacc gagaccgctt ggatctctct ggtgaccgcc 60

ctgctgctgg tgctgggcct gaacgccgtg ctgggcctgc tgctgctgag gaagcagttc 120
ccagcacact accggagact gaggcacgca ctgtggccaa gcctgcccga cctgcacagg 180
gtgctgggac agtatctgag ggatacagcc gccctgagcc cacctaaggc aaccgtgtcc 240
gacacatgcg aggaggtgga accaagtctg ctggaaatcc tgccaaaatc ctctgagcgg 300
acacccctgc ccctgctcga gcagcaggac aaggtgcccg agcctgcctc cctgagctcc 360
aaccacagcc tgacctcctg ctttacaaat cagggctact tctttttcca cctgcctgac 420
gccctggaga tcgaggcctg tcaggatgag ggagtggcag gagcacctac cggctctagc 480
ccacagccac tgcagccact gtctggagag gacgatgcct actgcacatt ccccagccgg 540
gacgatctgc tgctgttttc cccttctgga cagggagagt tccgggccct gaacgcaaga 600
ctgccactga ataccgacgc ctatctgtct ctgcaggagc tgcagggcca ggaccccaca 660
cacctggtg 669

3-168 Sequences
3-168-1 Sequence Number [ID] 168
3-168-2 Molecule Type
3-168-3 Length
3-168-4 Features

Location/Qualifiers
NonEnglishQualifier Value

3-168-5 Residues 000 3

3-169 Sequences
3-169-1 Sequence Number [ID] 169

3-165

3-165-1

3-165-2

3-165-3

3-165-4 Features

Location/Qualifiers

source 1..509

3-165-5 Residues

LNLGRREEYD VLDKRRGRDP EMGGKPRRKN PQEGLYNELQ KDKMAEAYSE IGMKGERRRG 480

3-166

3-166-1

3-166-2

3-166-3

3-166-4 Features

Location/Qualifiers

source 1..223

VLGQYLRDTA ALSPPKATVS DTCEEVEPSL LEILPKSSER TPLPLLEQQD KVPEPASLSS 120

223

3-167

3-167-1

3-167-2

3-167-3

3-167-4 misc_feature 1..669

3-168-5 Residues 3

3-169

169
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3-169-2 Molecule Type
3-169-3 Length
3-169-4 Features

Location/Qualifiers
NonEnglishQualifier Value

3-169-5 Residues 000 3

3-170 Sequences
3-170-1 Sequence Number [ID] 170
3-170-2 Molecule Type AA
3-170-3 Length 4
3-170-4 Features

Location/Qualifiers
REGION 1..4
note=Description of sequence: SH3 domain
source 1..4
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-170-5 Residues PPPP 4

3-171 Sequences
3-171-1 Sequence Number [ID] 171
3-171-2 Molecule Type AA
3-171-3 Length 5
3-171-4 Features

Location/Qualifiers
REGION 1..5
note=Description of sequence: SH3 domain
source 1..5
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-171-5 Residues PPPPP 5

3-172 Sequences
3-172-1 Sequence Number [ID] 172
3-172-2 Molecule Type AA
3-172-3 Length 4
3-172-4 Features

Location/Qualifiers
REGION 1..4
note=Description of sequence: SH3 domain
source 1..4
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-172-5 Residues PPAP 4

3-173 Sequences
3-173-1 Sequence Number [ID] 173
3-173-2 Molecule Type AA
3-173-3 Length 4
3-173-4 Features

Location/Qualifiers
REGION 1..4
note=Description of sequence: SH3 domain
source 1..4
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-173-5 Residues PPLP 4

3-174 Sequences
3-174-1 Sequence Number [ID] 174
3-174-2 Molecule Type AA
3-174-3 Length 5
3-174-4 Features

Location/Qualifiers
REGION 1..5
note=Description of sequence: SH3 domain
source 1..5
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-174-5 Residues PLPRP 5

3-175 Sequences
3-175-1 Sequence Number [ID] 175
3-175-2 Molecule Type AA
3-175-3 Length 4
3-175-4 Features

Location/Qualifiers
REGION 1..4
note=Description of sequence: SH3 domain
source 1..4

3-169-2

3-169-3

3-169-4 Features

Location/Qualifiers

3-169-5 Residues 000

3-170

3-170-1 170

3-170-2

3-170-3 4

3-170-4 Features

Location/Qualifiers

source 1..4

3-170-5 Residues

3-171

3-171-1

3-171-2

3-171-3

3-171-4 Features REGION 1..5

Location/Qualifiers

source 1..5

3-171-5 Residues PPPPP 5

3-172

3-172-1 172

3-172-2 AA
3-172-3 4

3-172-4 Features REGION 1..4

Location/Qualifiers

4

3-173-2

3-173-3

3-173-4 Features

Location/Qualifiers

3-173-5

3-174

3-174-1 174

3-174-2

3-174-3

3-174-4 Features

Location/Qualifiers

PLPRP 5

175

3-175-2 AA
3-175-3 4

20
26

20
18

94
   

   
12

 M
ar

 2
02

6



mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-175-5 Residues PKPP 4

3-176 Sequences
3-176-1 Sequence Number [ID] 176
3-176-2 Molecule Type AA
3-176-3 Length 7
3-176-4 Features

Location/Qualifiers
REGION 1..7
note=Description of sequence: GYF binding domain
source 1..7
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-176-5 Residues PPPPGHR 7

3-177 Sequences
3-177-1 Sequence Number [ID] 177
3-177-2 Molecule Type AA
3-177-3 Length 109
3-177-4 Features

Location/Qualifiers
REGION 1..109
note=Description of sequence: TPOR transmembrane domain N+4
source 1..109
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-177-5 Residues SDPTRVETAT ETAWILVLIS LVTALHLVLG LSAVLGLLLL RWQFPAHYRR LRHALWPSLP 60

DLHRVLGQYL RDTAALSPPK ATVSDTCEEV EPSLLEILPK SSERTPLPL 109

3-178 Sequences
3-178-1 Sequence Number [ID] 178
3-178-2 Molecule Type AA
3-178-3 Length 489
3-178-4 Features

Location/Qualifiers
REGION 1..489
note=Description of sequence: Exemplary CD70 CAR
source 1..489
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-178-5 Residues MALPVTALLL PLALLLHAAR PQVTLKESGP VLVKPTETLT LTCTVSGFSL SNARMGVTWI 60

RQPPGKALEW LAHIFSNDEK SYSTSLKSRL TISKDTSKTQ VVLTMTNMDP VDTATYYCAR 120
IRDYYDISSY YDYWGQGTLV SVSSGGGGSG GGGSGGGGSD IQMTQSPSAM SASVGDRVTI 180
TCRASQDISN YLAWFQQKPG KVPKRLIYAA SSLQSGVPSR FSGSGSGTEF TLTISSLLPE 240
DFATYYCLQL NSFPFTFGGG TKVEINTTTP APRPPTPAPT IASQPLSLRP EACRPAAGGA 300
VHTRGLDFAC DIYIWAPLAG TCGVLLLSLV ITLYCKRGRK KLLYIFKQPF MRPVQTTQEE 360
DGCSCRFPEE EEGGCELRVK FSRSADAPAY QQGQNQLYNE LNLGRREEYD VLDKRRGRDP 420
EMGGKPRRKN PQEGLYNELQ KDKMAEAYSE IGMKGERRRG KGHDGLYQGL STATKDTYDA 480
LHMQALPPR 489

3-179 Sequences
3-179-1 Sequence Number [ID] 179
3-179-2 Molecule Type AA
3-179-3 Length 569
3-179-4 Features

Location/Qualifiers
REGION 1..569
note=Description of sequence: Exemplary CD70 CAR
source 1..569
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-179-5 Residues MALPVTALLL PLALLLHAAR PGGGGSCPYS NPSLCSGGGG SGGGGSQVTL KESGPVLVKP 60

TETLTLTCTV SGFSLSNARM GVTWIRQPPG KALEWLAHIF SNDEKSYSTS LKSRLTISKD 120
TSKTQVVLTM TNMDPVDTAT YYCARIRDYY DISSYYDYWG QGTLVSVSSG GGGSGGGGSG 180
GGGSDIQMTQ SPSAMSASVG DRVTITCRAS QDISNYLAWF QQKPGKVPKR LIYAASSLQS 240
GVPSRFSGSG SGTEFTLTIS SLLPEDFATY YCLQLNSFPF TFGGGTKVEI NGSGGGGSCP 300
YSNPSLCSGG GGSELPTQGT FSNVSTNVSP AKPTTTACPY SNPSLCTTTP APRPPTPAPT 360
IASQPLSLRP EACRPAAGGA VHTRGLDFAC DIYIWAPLAG TCGVLLLSLV ITLYCKRGRK 420
KLLYIFKQPF MRPVQTTQEE DGCSCRFPEE EEGGCELRVK FSRSADAPAY QQGQNQLYNE 480
LNLGRREEYD VLDKRRGRDP EMGGKPRRKN PQEGLYNELQ KDKMAEAYSE IGMKGERRRG 540
KGHDGLYQGL STATKDTYDA LHMQALPPR 569

3-180 Sequences
3-180-1 Sequence Number [ID] 180
3-180-2 Molecule Type AA
3-180-3 Length 116

3-175-5 PKPP 4

3-176

3-176-2 AA
3-176-3 7

3-176-4 Features REGION 1..7
Location/Qualifiers

source 1..7

3-176-5 Residues PPPPGHR 7

3-177

3-177-2 AA
3-177-3 109

3-177-4 Features REGION 1..109

Location/Qualifiers

source 1..109

3-177-5 Residues SDPTRVETAT ETAWILVLIS LVTALHLVLG LSAVLGLLLL RWQFPAHYRR LRHALWPSLP 60

109

3-178

AA

3-178-5 Residues

RQPPGKALEW LAHIFSNDEK SYSTSLKSRL TISKDTSKTQ VVLTMTNMDP VDTATYYCAR 120

489

3-179

3-179-1 179

3-179-2 AA
3-179-3 569

3-179-4 Features REGION 1..569

Location/Qualifiers

source 1..569

YSNPSLCSGG GGSELPTQGT FSNVSTNVSP AKPTTTACPY SNPSLCTTTP APRPPTPAPT 360

569

3-180

3-180-1

3-180-2 AA
3-180-3 116
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3-180-4 Features
Location/Qualifiers

REGION 1..116
note=Description of sequence: IL2Rb YYY
source 1..116
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-180-5 Residues QQDKVPEPAS LSSNHSLTSC FTNQGYFFFH LPDALEIEAC QDEGVAGAPT GSSPQPLQPL 60

SGEDDAYCTF PSRDDLLLFS PSGQGEFRAL NARLPLNTDA YLSLQELQGQ DPTHLV 116

3-180-4 Features REGION 1..116
Location/Qualifiers

source 1..116

3-180-5 Residues

116
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