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ABSTRACT 

A reversibly gated effector polypeptide e.g. a chimeric antigen receptor (protease-activating 

CD45-gate CAR) compris­ing an extracellular CD45 recruiting domain, a protease-cleavable 

linker, and a polypeptide comprising an extracellular ligand binding domain, a transmembrane 

domain, and an intracellular domain. Nucleic acids including vectors and expression vectors that 

encode the protease-activating CD45-gate CAR and cells including immune cells such as T cells 

that comprise and express the nucleic acids. Methods of treatment of various conditions 

including various forms of cancer comprising administering the cells including CAR T cell 

therapy. In some embodiments, the CD45 gate at least partially inhibits activation of the 

protease-activating CD45-gate CAR when the protease-activating CD45-gate CAR binds 

antigen. The inhibition is at least partially diminished, relieved and/or eliminated when the 

protease-activating CD45-gate CAR is exposed to a protease that can cleave the linker. 
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PROTEASE-ACTIVATING CD45-GATE CAR 

CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] This application is a divisional of Australian Patent Application No. 2021409801, which 

is the Australian National Phase Application of PCT/US2021/064615.The present application 

paragraphs the benefit of priority to U.S. Provisional Application No. 63/128,667, filed on 

December 21, 2020; and U.S. Provisional Application No. 63/289,984, filed on December 15, 

2021, the contents of both of which are hereby incorporated by reference in their entireties. 

SEQUENCE LISTING 

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

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

on December 16, 2021, is named AT-043_03WO_SL.txt and is 560.82 kilobytes in size. The 

instant application contains a sequence listing which has been submitted electronically as an 

XML document in the ST26 format and is hereby incorporated by reference in its entirety. Said 

XML copy, created on 11 February 2026, is named AT-043_04_SL.xml and is 299 kilobytes in 

size. 

TECHNICAL FIELD 

[0003] The present disclosure relates generally to the use of immune cells (e.g., T cells) 

engineered to express a chimeric antigen receptor (CAR) to treat a disease. 

BACKGROUND 

[0004] Tumor specificity is one of the major hurdles for the development of cancer therapy, 

such as CAR T cell therapy, in solid tumor indications. This differentiates solid tumor targets 

from many hematologic targets (e.g. CD19, CD20, BCMA), in that expression of these 

hematologic targets is heavily restricted to the hematologic lineage. Although their expression 

can be found on healthy hematologic cells and this can lead to the destruction of both healthy 

and cancerous cells, repopulation of normal hematologic cells from their progenitor stem cells 

makes these targets acceptable. However, many solid tumor targets exhibit an appreciable level 

of expression in some healthy organs or tissues, and the collateral destruction of these healthy 

tissues by CAR T cells may lead to severe adverse side effects and even death in patients (“on-

target off-tumor toxicity”).  Hence, it is useful to develop effective strategies and improve the 

anti-tumor specificity of CAR T cells to address potential on-target off-tumor toxicities. There 

PROTEASE-ACTIVATING CD45-GATE CAR
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exists a need for a cell-based cancer therapy, such as CAR T cells, with reduced on-target off-

tumor toxicity.  
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(CARs) modified to improve target specificity in CAR T cell therapy, and related nucleic

acids, expression vectors, cells, compositions and methods of treatment of cancer and other

5 conditions amenable to CAR T cell therapy. The present disclosure provides a modification

to CARs, the CD45 gate, that at least partially suppresses the modified CAR's activation in

the presence of the CAR's antigen, thereby reducing the CAR's activity relative to the CAR

not so modified or relative to the CAR not modified. This suppression and reduction in

activity is partially or fully relieved when the modified CAR is in the presence of certain

10 proteases, as occurs at the site of a tumor that is the CAR T cell therapy target. Disclosed

herein are at least the following aspects and embodiments of the disclosure. Also provided

is an anti-MUC16 CAR, including an anti-MUC16 CAR for use as a component of the

protease-activating CD45-gate CAR disclosed herein.

[0006] CD45 is a phosphatase that plays a dynamic role in regulating T cell activation (1).

15 It was found to directly activate TCR signaling by dephosphorylating other kinases, e.g.

LCK, which activates these kinases and the downstream TCR signaling (2). CD45 is also

able to directly dephosphorylate CD3zeta, which leads to the deactivation of TCR signaling

(3).

[0007] Accordingly, in one aspect, provided herein is a protease-activating CD45-gate

20 effector polypeptide comprising a CD45 recruiting domain connected to an effector entity

optionally by a linker. In some embodiments, the effector entity can be reversibly

modulated by CD45. In some embodiments, the effector entity is activated when the CD45

recruiting domain is released from the protease-activating CD45-gate effector by protease

cleavage. In some embodiments, the CD45 recruiter is released by protease cleavage at the

25 linker. In some embodiments, the effector entity comprises a chimeric antigen receptor

(CAR). In some embodiments, the effector entity comprises a T cell receptor (TCR). In

some embodiments, the CD45 recruiting domain (e.g. an anti-CD45 scFv) is prepared, using

no more than ordinary skill in the art, from the CD45 antibodies disclosed in, for example,

WO2005/026210, WO20131048804, WO2017009473, WO2020092654, EP1664122B1,

30 and US Pat. No. 6,106,834.

[0008] In one aspect, provided herein is a protease-activating CD45-gate chimeric antigen

receptor (CD45-gate CAR) comprising an extracellular domain, a transmembrane domain,

2
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and an intracellular domain, wherein the extracellular domain comprises: a CD45 recruiting

domain, a linker comprising one or more protease cleavage sites that can be cleaved by at

10

an antigen binding domain, and

a linker connecting the carboxy terminus of the CD45 recruiting domain to the

amino terminus of the antigen binding domain, wherein the linker comprises at least one

protease cleavage site that is recognized by a protease,

20

25

30

of SEQ ID NO: 15.
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antigen binding domain. In some embodiments, the CD45 recruiting domain comprises one

or more of truncated UL11, truncated sec49K, and truncated BTN3A1. In some

5 embodiments, the CD45 recruiting domain comprises the amino acid sequence of SEQ ID

NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 12, SEQ ID NO: 13,

SEQ ID NO: 14 or SEQ ID NO: 15.

[0012] In some embodiments, the antigen binding domain specifically binds BCMA,

MUC16 (also known as CA125), EGFR, EGFRvIII, MUC1, Flt-3, WT-1, CD20, CD23,

CD30, CD38, CD70, CD33, CD133, MHC-WT1, TSPAN10, MHC-PRAME, MHC-NY-

ESO1, HER2 (ERBB2), CAIX (Carbonic anhydrase IX), LIV1, ADAM10, CHRNA2, LeY,

NKG2D, CS1, CD44v6, ROR1, CD19, Claudin-18.2 (Claudin-18A2, or Claudin1 isoform

2), PSCA, DLL3 (Delta-like protein 3, Drosophila Delta homolog 3, Delta3 ), Mud 7

(Mucin17, Muc3, Muc3), FAP alpha (Fibroblast Activation Protein alpha), Ly6G6D

15 (Lymphocyte antigen 6 complex locus protein G6d, c6orf23, G6D, MEGT1, NG25),

PSMA, MSLN, or RNF43 (E3 ubiquitin-protein ligase RNF43, RING finger protein 43).

[0013] In some embodiments, the antigen binding domain specifically binds MUC16.

In some embodiments, the antigen binding domain specifically binds MUC16 and the

protease-activating CD45-gate CAR comprises the amino acid sequence of any of SEQ ID

20 NOs: 11, 56, 75-79, and 121-170, each of which can have or not have the signal sequence of

SEQ ID NO:1. In some embodiments, the antigen binding domain specifically binds

MUC16 and the protease-activating CD45-gate CAR comprises the amino acid sequence of

SEQ ID NO: 75, with or without the signal sequence of SEQ ID NO:1. In some

embodiments, the antigen binding domain specifically binds MUC16 and the protease-

25 activating CD45-gate CAR comprises the amino acid sequence of SEQ ID NO: 76, with or

without the signal sequence of SEQ ID NO:1. In some embodiments, the extracellular

domain comprises the amino acid sequence of any one of SEQ ID NOs: 3, 4, 5, 6, 12, 13,

14, 15, 56, and 56 without the signal sequence of SEQ ID NO:1.

[0014] In some embodiments, the antigen binding domain specifically binds to an

30 antigen expressed by a certain type of tumor and the protease cleavage sites can be

recognized and cleaved by a protease that the same type of tumor expresses. In some

embodiments, the protease-activating CD45-gate CAR both (1) can specifically recognize

4
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and bind to an antigen expressed by a tumor and (2) comprises a CD45 recruiting domain-

CAR linker that can be cleaved by a protease that the tumor secretes and/or that is present

5

10

15 of each of the one or more protease cleavage sites. In some embodiments, the GS sequence

20

amino acids, about 30 amino acids, about 35 amino acids, about 40 amino acids, about 45

30 amino acids, or about 50 amino acids.
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some embodiments, the linker comprises one or more amino acid sequences of SEQ ID NO:

8-10, 99-102, 107-120, 172-176 or SEQ ID NO: 177. In some embodiments, the linker

5 comprises two or more protease cleavage sites and each cleavage site is the same as or

different from any of the other cleavage sites. In some embodiments, the number of protease

cleavage sites is 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or is between 1 and 15. In some embodiments,

when the linker comprises more than one protease cleavage site, each protease cleavage site

is independently the same as or different from one or more of the other protease cleavage

10 sites.

[0019] In some embodiments, the linker comprises one protease cleavage site (e.g. any of

the protease cleavage sites disclosed herein, e.g. a cleavage site having the amino acid

sequence of, for example, any of SEQ ID NOs: 32, 89-98 and 103-106) (SEQ ID NOs: 89

and 90 each have two protease cleavage sites, a MMP2/9 site and a MTSP site.). In some

15 embodiments, the protease cleavage site comprises the amino acid sequence of SEQ ID NO:

sequence of SEQ ID NO: 91. In some embodiments, the protease cleavage site comprises

the amino acid sequence of SEQ ID NO: 92. In some embodiments, the protease cleavage

site comprises the amino acid sequence of SEQ ID NO:93. In some embodiments, the

20 protease cleavage site comprises the amino acid sequence of SEQ ID NO:94. In some

embodiments, the protease cleavage site comprises the amino acid sequence of SEQ ID

NO:95. In some embodiments, the protease cleavage site comprises the amino acid

sequence of SEQ ID NO:96. In some embodiments, the protease cleavage site comprises the

amino acid sequence of SEQ ID NO:97. In some embodiments, the protease cleavage site

25 comprises the amino acid sequence of SEQ ID NO:98. In some embodiments, the protease

cleavage site comprises the amino acid sequence of SEQ ID NO: 103. In some

embodiments, the protease cleavage site comprises the amino acid sequence of SEQ ID

NO:104. In some embodiments, the protease cleavage site comprises the amino acid of any

one of SEQ ID NOs: 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 103, 104, 105, and 106. In some

30

acid sequence of any of SEQ ID NOs: 32, 89-98 and 103-104), such as two, three, four,

five, six or more protease cleavage sites, e.g. up to ten or up to fifteen protease cleavage
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sites, and each cleavage site is the same as or different from any of the other cleavage sites.

In some embodiments, one or more than one of the multiple protease cleavage sites

5

ID NOs: 89-98 and 103-106.

10 [0020] In some embodiments, the protease cleavage site, or one or more of the multiple

(TMPRSS). Alternatively stated, in some embodiments, the protease that recognizes the

endogenous protease or by a protease which is present in a tumor microenvironment. In

some embodiments, the protease that recognizes the protease cleavage site, or that

7
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following combinations of cleavage sites: for example, uPA and MMP, uPA and matriptase,

MMP and matriptase, matriptase and MMP and uPA. In some embodiments, the linker

5 further comprises one or more spacer sequences at either or both ends of one or more of

each protease cleavage site to provide flexibility. In some embodiments, the linker further

comprises one or more of a GS sequence, e.g. a GS sequence as disclosed herein (e.g. any

one or more of SEQ ID NOs: 52, 54, 57), at either or both ends of one or more of each

10 of the linkers disclosed herein (e.g. SEQ ID NOs: 7-10, 99-102, 172-177, 108-120), e.g. 1,

The linkers can be placed, e.g., between the CD45 recruiting domain, e.g., an anti-CD45

scFv, and an antigen binding domain, e.g., an antigen binding domain of a CAR. In some

embodiments, the CD45 recruiting domain comprises an anti-CD45 antibody such as scFv,

15 and the linkers can be placed between VL and VH or between VH and VL of the CD45

binding domain. In some embodiments, the antigen binding domain comprises 53B6 as

creates flexibility between functional domains. In some embodiments, either region or both

regions flanking the protease cleavage site, or the spacer sequence providing flexibility is

20 not a GS sequence, as many flexible sequences that may function equally well are known in

the art. See for example, Whitlow M. et al., An improved linker for single-chain Fv with

reduced aggregation and enhanced proteolytic stability. Protein Eng. 1993 Nov;6(8):989-95.

doi: 10.1093/protein/6.8.989. PMID: 8309948. In some embodiments, the spacer sequence

creates flexibility and does not interfere with the activities of each functional domain. In

25 some embodiments, the linker can be any suitable length, e.g. from 15-100 amino acids, 30-

100 amino acids, 20-80 amino acids, 20-50 amino acids, or 25, 30, 35, 40, 45, 50, or 55

amino acids in length, or about 25, about 30, about 35, about 40, about 45, about 50, or

about 55 amino acids in length.

[0022] In some embodiments, the protease cleavage site or one or more of the multiple

30

embodiments, a protease that recognizes the protease cleavage site, or that recognizes one or

8
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more of the multiple protease cleavage sites, is one or more of a serine protease, a cysteine-

type lysosomal protease, an aspartyl-type lysosomal protease and a metalloproteinase.

[0023]

5

recognize the protease cleavage site or sites is between 1 and 15 or between 1 and 10 or is 1,

[0024] In some embodiments, the linker comprises an amino GS peptide, a peptide

10 linker comprises the amino acid sequence of SEQ ID NO: 9, which comprises an amino GS

15 [0025] In some embodiments, the linker of the protease-activating CD45-gate CAR

disclosed herein comprises the amino acid sequence of any one or more of SEQ ID NOs: 9,

10, 102, 172-177, and 108-120. In some embodiments, the linker comprises one or more

protease cleavage sites having an amino acid sequence selected from the group consisting of

SEQ ID NOs: 32, 89-98 and 103-104, optionally wherein the number of protease cleavage

20 sites is 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or between 1 and 15, and, when the linker comprises more

than one protease cleavage site, each protease cleavage site is independently the same as or

different from one or more of the other protease cleavage sites.

25

(SEQ ID NO:178), and the sets of contiguous GS sequences comprise GS sequences in any

combination, optionally wherein a set of contiguous GS sequences comprises any

combination of 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10 GS sequences or comprises between 1 and 15

30 GS sequences in any combination. Exemplary embodiments of linkers comprising such sets

of contiguous GS sequences include SEQ ID NOs: 9, 10, 102, 172-177, and 107-120.

9

20
26

20
21

61
   

   
19

 M
ar

 2
02

6

1
9
 
M
a
r
 
2
0
2
6

2
0
2
6
2
0
2
1
6
1

9



sequence independently selected from SEQ ID NOs: 9, 10, 102, 172-177, and 107-120, and

5 Exemplary embodiments of protease-activating CD45-gate CARs comprising more than one

linker include SEQ ID NOs: 125-128 and 142-145.

[0028] In some embodiments, the extracellular domain comprises a stalk domain between

the antigen binding domain and the transmembrane domain.

10 domain. In some embodiments, the intracellular signaling domain comprises a

an activating domain and a costimulatory domain. In some embodiments, the intracellular

signaling domain comprises an activating domain such as an ITAM-containing domain. In

some embodiments, the intracellular signaling domain comprises the CD3 zeta intracellular

15 domain. In some embodiments, the intracellular signaling domain comprises a CD3 zeta

domain that comprises the amino acid sequence of SEQ ID NO: 34 or a fragment thereof.

20

domain is a cytoplasmic signaling region or domain of CD28, OX-40, 4-1BB/CD137, CD2,

25 CD7, CD27, CD30, CD40, programmed death-1 (PD- 1), inducible T cell costimulator

(ICOS), lymphocyte function-associated antigen-1 (LFA-1 (CD1 la/CD 18), CD3 gamma,

CD3 delta, CD3 epsilon, CD247, CD276 (B7-H3), LIGHT, (TNFSF14), NKG2C, Ig alpha

(CD79a), DAP-10, Fc gamma receptor, MHC class I molecule, TNF receptor proteins, an

Immunoglobulin protein, cytokine receptor, integrins, Signaling Lymphocytic Activation

30

ICAM-1, B7-H3, CDS, ICAM-1, GITR, BAFFR, LIGHT, HVEM (LIGHTR), KIRDS2,

SLAMF7, NKp80 (KLRFI), NKp44, NKp30, NKp46, CD19, CD4, CD8alpha, CD8beta,

10
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IL-2R beta, IL-2R gamma, IL-7R alpha, ITGA4, VLA1, CD49a, ITGA4, CD49D, ITGA6,

VLA-6, CD49f, ITGAD, CD1 Id, ITGAE, CD103, ITGAL, CD1 la, LFA-1, IT GAM, CD1

TRANCE/RANKL, DNAMI (CD226), SLAMF4 (CD244, 2B4), CD84, CD96 (Tactile),

5

SELPLG (CD162), LTBR, LAT, GADS, SLP-76, PAG/Cbp, CD 19a, a ligand that

specifically binds with CD83, or any combination thereof.

[0032] In some embodiments, the protease-activating CD45-gate CAR comprises a signal

10

embodiments, the signal sequence comprises the amino acid sequence of SEQ ID NOs: 1 or

44.

15

and/or V5 tag.

[0034] In an alternative aspect of the protease-activating CD45-gate CAR disclosed

herein, the CD45 recruiting domain itself comprises one or more than one protease cleavage

20 sites (e.g. protease cleavage sites as disclosed herein), and the linker that joins the CD45

recruiting domain to the antigen binding domain either comprises no protease cleavage site

or comprises one or more than one protease cleavage sites (e.g. protease cleavage sites as

disclosed herein). In an embodiment, protease cleavage produces a CAR attached to a

25

[0036] The present disclosure further provides a protease-activating CD45-gate T cell

30
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TCR , ß, , or  polypeptide. In an embodiment, the protease-activating CD45-gate TCR

5 recruiting domain joined by a protease-cleavable linker peptide to the amino terminus of a

single-chain TCR. In an embodiment, the polypeptide is a CD45-TCR , ß, , or 

10 domain of the protease-activating CD45-gate CAR disclosed herein. In some embodiments,

such as but not limited to a CAR disclosed herein, and a linker connecting the carboxy

terminus of the CD45 recruiting domain to the amino terminus of the CAR extracellular

15 domain, such as but not limited to a linker disclosed herein.

[0038] In another aspect, provided herein is a nucleic acid that encodes the CD45-gate

20

[0040] In another aspect, provided herein is a vector comprising a nucleic acid as

the vector is a viral vector, a retroviral vector, a DNA vector, a plasmid, a RNA vector, an

adenoviral vector, an adenovirus associated vector, a lentiviral vector, or any combination

thereof.

[0041] In a further aspect, provided herein is an engineered cell e.g. an engineered

immune cell comprising a protease-activating CD45-gate CAR as disclosed herein.

nucleic acid as disclosed herein.
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[0043] In another aspect, provided herein is an engineered immune cell comprising a

vector as disclosed herein.

immune cells disclosed herein functionally express a protease-activating CD45-gate CAR as

5

gate CAR that comprises the amino acid sequence of any of SEQ ID NOs: 11, 56, 75, 76,

77, 78, 79, and 121-170. Also provided herein are engineered cells e.g. engineered immune

cells that functionally express a MUC16-specific CAR that comprises the amino acid

10

embodiments, any of the engineered cells e.g. any of the engineered immune cells disclosed

herein is an isolated cell.

[0045] In various embodiments, the engineered cell e.g. engineered immune cell

15 herein from a nucleic acid encoding the protease-activating CD45-gate CAR. In various

expresses CD45, e.g. functionally expresses the cell's endogenous CD45 gene or

functionally expresses CD45, or a fragment or variant of CD45, from an exogenous nucleic

acid that encodes CD45 and that was introduced into the cell. In various embodiments, the

20 engineered cell e.g. engineered immune cell disclosed herein functionally expresses the

anti-MUC16 CAR disclosed herein from a nucleic acid encoding the anti-MUC16 CAR. In

some embodiments, the anti-MUC16 CAR is a protease-activating CD45-gate

MUC16CAR.

[0046] In various embodiments, the engineered immune cell disclosed herein is an

25

autologous T cell. In some embodiments, the cell is and/or is derived from an allogeneic T

cell or an iPSC (induced pluripotent stem cell). In some embodiments, the cell is and/or is

30 derived from an iPSC-derived T cell.

13
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CD52 gene and the endogenous TCR genes, e.g. the TCR gene. In an embodiment, an

engineered immune cell as disclosed herein is a T cell.

5 [0048] In another aspect, provided herein is a population of immune cells comprising one

or more of the engineered immune cells disclosed herein. In an embodiment, the population

10 comprise more than about 1x10¹ or more than about 1x10 or more than about 5x109

as disclosed herein. In various embodiments, the population of immune cells is at least

15 engineered cells that are T cells, e.g., alpha/beta T cells and gamma/delta T cells, B cells,

phagocytes. In various embodiments, the population of immune cells is at least 50%, e.g.

20

25 cancer or for inhibiting tumor growth or progression in a subject in need thereof. Also

provided herein is any of the engineered immune cells e.g. engineered T cells provided

herein for use as a medicament and for use in treating any disease or condition amenable to

30
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[0051] In another aspect, provided herein is a method of treating a condition in a patient

comprising administering to the patient an engineered immune cell as disclosed herein. In

5

disclosed herein. In an embodiment of the method, the engineered immune cells of the

population are derived from one or more allogeneic immune cells from a donor other than

the patient.

10 [0053] In another aspect, provided herein is a method of treating a condition in a patient

comprising administering to the patient a pharmaceutical composition as disclosed herein.

In an embodiment of the method, the composition comprises one or more engineered

allogeneic immune cells derived from a donor other than the patient.

15 herein, the condition may be any disease or condition amenable to treatment by CAR T cell

infection. In some embodiments, the disease or condition is a form of cancer. In some

embodiments, the cancer is a hematological malignancy or non-solid tumor. In some

embodiments, the cancer is a solid cancer or solid tumor. In some embodiments, the cancer

is a hematological malignancy that is acute lymphoblastic leukemia (ALL), acute myeloid

leukemia (AML), chronic myelogenous leukemia (CML), chronic eosinophilic leukemia

(CEL), myelodysplasia syndrome (MDS), non-Hodgkin's lymphoma (NHL), or multiple

myeloma (MM). In some embodiments, the cancer is a solid cancer that is biliary cancer,

bladder cancer, bone or soft tissue carcinoma, brain tumor, breast cancer, cervical cancer,

25

hepatic cancer, lung cancer, malignant melanoma, osteosarcoma, ovarian cancer, pancreatic

cancer, pancreatic ductal adenocarcinoma, primary astrocytic tumor, primary thyroid

30 cancer, prostate cancer, renal cancer, renal cell carcinoma, rhabdomyosarcoma, skin cancer,
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cancer.

[0055] In another aspect, provided herein is a method of reducing on-target off-tumor

toxicity of CAR T cells comprising administering to a patient a cell as disclosed herein, a

5 population of cells as disclosed herein, or a composition as disclosed herein, wherein the

on-target, off-tumor toxicity is lower than the on-target, off-tumor toxicity of control cells, a

10 domain and a linker that comprises a protease cleavage site.

wherein the efficiency is greater than the efficiency of control cells, a population of control

15 cells or a composition of control cells, respectively, administered under the same conditions,

comprise a CAR that lacks at least one of a CD45 recruiting domain and a linker that

20

25 lacks at least one of a CD45 recruiting domain and a linker that comprises a protease

cleavage site.

[0058] In another aspect, provided herein is a method of increasing the efficacy of CAR T

cell therapy against a solid tumor comprising administering to a patient having a solid tumor

against the solid tumor of control cells, a population of control cells or a composition of
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control cells, respectively, administered under the same conditions, wherein the control

lacks at least one of a CD45 recruiting domain and a linker that comprises a protease

5

herein, a population of cells as disclosed herein, or a composition as disclosed herein,

wherein the incidence of side effects is lower than the incidence of side effects when control

cells, a population of control cells or a composition of control cells, respectively, are

10

cells, or control cells of the composition comprise a CAR that lacks at least one of a CD45

recruiting domain and a linker that comprises a protease cleavage site.

[0060] In another aspect, provided herein is a method of effecting reversible

15

cell surface, resulting in colocalization, which binding and colocalization can be disrupted

reversing the colocalization, the method comprising the steps of:

(a) providing a T cell that expresses CD45,

(b) introducing a nucleic acid encoding a protease-activating CD45-gate CAR as

disclosed herein into the T cell,

(c) maintaining the T cell under conditions in which both CD45 and the CAR are

functionally expressed at the cell surface,

resulting in a CD45-gate CAR recruiting domain binding to a CD45 protein on the

25 CAR T cell surface and colocalization of the CAR and the CD45 protein, which

by the linker to the CD45-gate CAR recruiting domain.
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of CAR activity by a CD45 protein in a CAR T cell, the reversible reduction of CAR

CAR T cell surface, resulting in inactivation of the chimeric antigen receptor by the CD45,

5 which inactivation can be disrupted by a protease cleaving a protease cleavage site in the

CD45-gate CAR's linker, resulting in the disassociation of the chimeric antigen receptor

and the CD45 protein and ending the inactivation of the chimeric antigen receptor by the

10 (b) introducing a nucleic acid encoding a CD45-gate CAR of any one of claims 1-14

into the T cell,

(c) maintaining the T cell under conditions in which both CD45 and the CAR are

resulting in a CD45-gate CAR recruiting domain binding to a CD45 protein on the

15

CAR's activity by the CD45 protein, which activity reduction can be reversed by a protease

association of the CAR and the CD45 protein, and ending the CD45 protein's reduction of

or inhibition of CAR activity, wherein the cleaving produces a functional CAR no longer

20

[0062] In another aspect, provided herein is a method of treating with CAR T cell

population of cells as disclosed herein, or a composition as disclosed herein, wherein CAR

25

[0063] In another aspect, provided herein is a method of regulating cytotoxic activity of

the cytotoxic activity of the CAR T cell by associating the CAR with CD45 of the CAR T
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cell, and activating the cytotoxic activity of the CAR T cell by subjecting and/or exposing

[0064] In embodiments of the methods of treating a condition in a patient disclosed

herein, the cell, population of cells or composition can be administered to the subject on one

5 occasion or can be administered to the subject on two or more occasions spaced at least

an aging-associated disease.

[0065] Also provided herein are chimeric antigen receptors (CARs) that bind to MUC16

10

the T cells upon contact with MUC16. The MUC16 specific CARs provided herein bind

[0066] Accordingly, in another aspect, provided herein is a MUC16 specific chimeric

15

transmembrane domain, and an intracellular signaling domain, wherein the extracellular

domain of MUC16.

20

region, the VH and VL regions each comprising three complementarity determining regions

(CDRs) specific for MUC16.

[0068] In some embodiments, the VH region comprises (i) a VH complementarity

determining region one (CDR1) having the amino acid sequence shown in SEQ ID NO: 60

25

sequence shown in SEQ ID NO: 61 or 64; and (iii) a VH complementarity determining

region three (CDR3) having the amino acid sequence shown in SEQ ID NO: 62 or 65;

and/or the VL region comprises (i) a VL complementarity determining region one (CDR1)

30 determining region two (CDR2) having the amino acid sequence shown in SEQ ID NO: 67
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acid sequence shown in SEQ ID NO: 68 or 71.

[0069] In some embodiments, provided are MUC16 specific CARs comprising a scFv,

wherein the scFv comprises a VH region having the sequence shown in SEQ ID NO: 58.

5

wherein the scFv comprises a VL region having the sequence shown in SEQ ID NO: 59.

[0071] In some embodiments, provided are MUC16 specific CARs comprising a scFV

SEQ ID NO: 58, and the VL region has the sequence shown in SEQ ID NO: 59.

10 [0072] In some embodiments, the VH region comprises the sequence shown in SEQ ID

NO: 58, or a variant thereof with one or several conservative amino acid substitutions in

shown in SEQ ID NO: 59, or a variant thereof with one or several amino acid substitutions

in amino acids that are not within a CDR.

15 [0073] In some embodiments, the VH region comprises the amino acid sequence shown

NO: 59.

definition, the Chothia definition, the combination of the Kabat definition and the Chothia

20 definition, the AbM definition, or the contact definition of CDR.

25 intracellular signaling domain comprises a 4-1BB domain.

consisting of: a CD8 hinge, an IgG1 hinge, and an FcyRIIIa hinge. In some embodiments,
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[0077] In some embodiments, the MUC16 specific CARs disclosed herein may

antibodies. In some embodiments, the one or more epitopes or mimotopes specific for a

monoclonal antibody includes a CD20 epitope or mimotope. In some embodiments, the

5 CD20 epitope or mimotope comprises the amino acid sequence shown in SEQ ID NO: 50 or

SEQ ID NO: 51.

[0078] In some embodiments, the MUC16 specific CAR comprises the amino acid

sequence. In some embodiments, the MUC16 specific CAR comprises the amino acid

10

[0079] In some embodiments, the first transmembrane domain comprises a CD8 chain

15 [0080] In some embodiments, the MUC16 specific CAR can comprise another

[0081] In some embodiments, the extracellular ligand-binding domain(s), the first

transmembrane domain, and intracellular signaling domain(s) are on a single polypeptide.

[0082] In some embodiments, the CAR can comprise a second transmembrane domain,

20 wherein the first transmembrane domain and the extracellular ligand-binding domain(s) are

on a first polypeptide, and wherein the second transmembrane domain and the intracellular

signaling domain(s) are on a second polypeptide. In an exemplary embodiment, the first

transmembrane domain comprises a transmembrane domain from the  chain of the high-

affinity IgE receptor (FcRI) and the second transmembrane domain comprises a

25 transmembrane domain from the  or ß chain of FcRI.

[0083] In some embodiments, the CAR can comprise a third polypeptide comprising a

third transmembrane domain fused to an intracellular signaling domain from a co-

stimulatory molecule, wherein the third transmembrane domain comprises a transmembrane

domain from the  or ß chain of FcRI.

30 [0084] In another aspect, provided herein is an isolated polynucleotide comprising a

nucleic acid sequence encoding the MUC16 specific CAR described herein.
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polynucleotide encoding the MUC16 specific CAR described herein.

[0087] In some embodiments, the engineered immune cell is derived from an

helper T-lymphocyte. In some embodiments, the engineered immune cell is an

inflammatory T-lymphocyte, a cytotoxic T-lymphocyte, a regulatory T- lymphocyte, or a

helper T-lymphocyte.

one or more endogenous genes, wherein the endogenous gene encodes TCR, TCR,

15

protein such as for example programmed death-1 (PD-1).

afflicted with a disease or disorder.

20

25

30 lysis of MUC16 expressing cells greater than 10%, 20%, 30% or 40%.
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[0092] In another aspect, provided herein is a method of engineering an immune cell

providing an immune cell; and introducing into the cell at least one polynucleotide encoding

said MUC16 specific CAR; whereby said immune cell expresses said MUC16 specific

5 CAR.

[0093] In some embodiments, the method comprises providing an immune cell;

introducing into the cell at least one polynucleotide encoding said MUC16 specific CAR;

and introducing at least one polynucleotide encoding a CAR which is not specific for

MUC16.

10

administering said immune cells to said subject. The disclosure also provides methods of

treating subjects suffering from a MUC16 associated disease or disorder, the method

15 comprising providing MUC16 specific antibodies described herein and administering said

antibodies to said subject.

[0095] In some embodiments, provided herein is a pharmaceutical composition

comprising an engineered immune cell expressing MUC16 specific CARs as described

herein. In other embodiments, the disclosure provides pharmaceutical compositions

20 comprising any of the MUC16 specific antibodies described herein.

[0096] In another aspect, provided herein is a method of treating a condition associated

with malignant cells expressing MUC16 in a subject comprising administering to a subject

in need thereof an effective amount of the pharmaceutical composition comprising an

engineered immune cell as described herein. In some embodiments, the condition is a

25 cancer.

[0097] In another aspect, provided herein is a method of inhibiting tumor growth or

progression in a subject who has malignant cells expressing MUC16, comprising

administering to the subject in need thereof an effective amount of the pharmaceutical

composition comprising an engineered immune cell as described herein or a MUC16

30 specific antibody as described herein to the subject.
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malignant cells expressing MUC16 in a subject, comprising administering to the subject in

5 herein to the subject.

an engineered immune cell as described herein or a MUC16 specific antibody as described

10 herein to the subject.

[0100] In some embodiments, any of the above methods further comprises

administering one or more additional therapies, such as for example, a monoclonal antibody

15

an epigenetic modulator, a proteasome inhibitor, an immunomodulatory agent such as

lenalidomide, a Hedgehog inhibitor or an Isocitrate Dehydrogenase (IDH) inhibitors, to the

subject.

20

25 to a CD45 protein, thus holding the CAR and CD45 protein in relatively close proximity to

each other. This close proximity permits the CD45 to inactivate the CD3zeta domain.

Thus, the CAR activity is reduced even when it binds to its target antigen, so long as the

linker peptide is intact. When a protease cleaves the linker peptide (Fig. 1A, right side) (e.g.

when the CAR T cell is in the environment of a tumor that expresses the protease that

30 recognizes the protease site in the linker), the CAR is "released" from the CD45 and ceases

to be inactivated by the CD45. The CAR T cell thus selectively becomes active primarily in

the vicinity of its target tumor, thereby reducing on-target off-tumor toxicity. Fig. 1B
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presents schematic representations of the domains of exemplary CARs/CAR constructs.

polypeptide. Lower: An exemplary protease-activating CD45-gate CAR preprotein

comprises a CD8 signal sequence, optional hemagglutinin (HA) tag, CD45 recruiter

5

cleavage site, and a CAR.

[0102] Figs. 2A-2B. CAR T cells comprising vectors encoding protease-activating

CD45-gate CARs grow and express the transgenic protein. T cells were transduced with a

GS-53B6, CD45-Gate2-GS-53B6). The linker of the cleavable protein comprised: GS-

region-thrombin cleavage site-V5 peptide-thrombin cleavage site-GS-region. The linker of

15 the non-cleavable protein comprised: GS-region-V5 peptide-GS-region. Fig. 2A.

Percentage of CAR+ cells at days 8 and 15 of production. Fig. 2B. Cell number at day 15

[0103] Fig. 3A. Exposing the CAR T cells of Figs. 2A-2B to thrombin resulted in

reduced detection of the V5 tag in the cleavable CARs but not in the non-cleavable CARs.

Fig. 3B. The ability of the CAR T cells of Figs. 2A-2B to bind to soluble MUC16 was not

significantly affected by the presence or absence of the CD45 gate.

[0104] Figs. 4A-4B. Results of cytotoxicity assays used to assess inhibitory activity of

CD45 gate. Assays were performed in R10 medium without thrombin or other exogenous

protein present. Fig. 4A. Ovcar3 (MUC16High), 1st round - 48H cytotoxicity. Fig. 4B.
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gate inhibitory activity. Assays were performed in serum-free medium. Black bars: no

5 [0107] Fig. 7A. 53B6 CAR T cells were successfully generated from two different T cell

CD45RO expression within the CAR+ T cell population as follows: stem cell memory

10 (Tscm; CD45RO-/CD62L+), central memory (Tcm; CD45RO+/CD62L+), effector memory

(Tem; CD45RO+/CD62L-), effector cells (Teff; CD45RO-/CD62L-). SEA = sperm protein,

enterokinase, agrin; EV: empty vector.

15 parentheses) were co-cultured with 53B6 CAR+ T cells for 72 hours at various

study. Percent target cell survival after being exposed to T cells was determined by

20

cells are exposed to fresh target cells every 2-3 days. Empty vector (EV) control T cells

[0110] Figs. 10A-10B. 53B6 anti-MUC16 CAR T cells display anti-tumor activity

against two different orthotopic ovarian tumor models. NSG mice (n=5) intra-peritoneally

(IP) injected with 3x10 luciferase-labeled OVCAR3 (Fig. 10A) or COV644 (Fig. 10B)

cells received IP injection of 1x10 or 3x10 53B6 CAR+ T cells, respectively, 14 days

later. Tumor burden was monitored by bioluminescence, and the results demonstrated anti-

30 tumor activity in both models. Empty-vector (EV) control T cells were also included in the
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study. LOD = Limit of Detection, based on bioluminescence imaging of non-tumor bearing

[0111] Fig. 11. Schematic diagram of exemplary CD45-gate CAR constructs. TPS3,

TPS4 etc. refer to linkers of various lengths (e.g. TPS6 20aa, TPS6 25aa, etc.) as shown in

indicates presence of the indicated site; white rectangle between 53B6vL and 41BB ICD

indicates the transmembrane and hinge region.

[0112] Figs. 12A-12D. Production of new CD45-gate CAR T cells. CD45-gate CAR T

10

and Day 14, respectively. Fig. 12A. The percentages of CAR transduction are comparable

across all CD45-gate CAR T cells. Fig. 12B. The overall expansion of T cells remains

no obvious fratricide. Fig. 12C. Overall, CD45-gate CAR T cells show higher percentage of

gate CAR T cells exhibit less tonic signaling (e.g., CD25+/41BB+) than naked CAR T cells,

suggesting a potential benefit of CD45-gate CARs in controlling T cell exhaustion. All

20 cleavable linkers in Figs. 12A-12D have a length of 45 amino acids and their sequences

(e.g. TPS3 (45 aa), TPS4 (45aa), TPS6 (45 aa)) are set forth in Table 2. TPS3 (45aa) has the

(also known as "TPS1").

[0113] Figs. 13A-13D. CD45-gate CAR T cells containing different TPS linkers were

25 generated. Fig. 13A. The percentages of CAR transduction are comparable for all TPS

30
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developed in-house based on three cell lines that are positive for tumor-associated proteases,

including an ovarian cancer cell line OVCAR3, a breast cancer cell line MDA-MB-231, and

5

Cat. No. BAF3946) for each cell line. Vertical axis: site scatter area (SSC-A). Fig. 14B.

45aa, as described in Example 1. Minimal protease activity was detected in vitro despite

10 matriptase expression, as evidenced by the fact that the V5 signal coincides with Muc16

CAR signal in OVCAR3, MDA MB 231, and H292. This indicates that V5 is not cleaved

off by matriptase. Recombinant human matriptase cleaved the V5 signal. Fig. 14C.

Validation of the expression of the target protein MUC16 by flow cytometry for two

additional cell lines, H292-Muc16 and MDA MB 231-Muc16, for use as CAR target cells.

15 Fig. 14D. ELISA kit (R7D, DUPA00) results, detecting soluble urokinase (uPA) secretion

in conditioned media for each cell line. Fig. 14E. Summary table of target cells and protease

expression.

[0115] Figs. 15A-15F. TPS3 and TPS4 show response to endogenous proteases (-

20

exogenous matriptase (+Matriptase). Exposure to MUC16 positive target cells led to the

25 non-cleavable linker. However, the activation can be restored via the cleavable linkers upon

exposure to endogenous or exogenous proteases. TPS3 and TPS4 show response to

endogenous proteases in a Jurkat NFAT reporter assay while TPS6 mainly responds to

exogenous matriptase. All cleavable linkers in Figs. 15A-15C have a length of 45 amino

acids. The following construct names in Figs. 15D-15F have the amino acid sequence of the

30 following SEQ ID NOs, respectively: 1102 (2XTPS3): SEQ ID NO:9; 1399 (TPS4): SEQ

ID NO:137; 1401 (TPS6): SEQ ID NO:138; 1241 (2XTPS6): SEQ ID NO:144; 1466

(2XTPS6): SEQ ID NO:153; 1467 (2XTPS6): SEQ ID NO:154; 1468 (2XTPS6): SEQ ID
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NO:155; 1469 (2XTPS6): SEQ ID NO:156. This shows that the CD45-gate functions with

target cell lines MDA-MB-231-Muc16, H292-Muc16, and OVCAR3 was evaluated using a

5 nuclear GFP assay. Average fold change in target cell count and standard deviation are

shown in each of Figs. 16A-16F (E:T = 3:1 for each cell line). Top panels: CD45-gate

CARs with various TPS linkers showed a spectrum of activity in the presence of

endogenous proteases, with some of the linkers (e.g., TPS4) exhibiting activity comparable

10 cytotoxic activities in the presence of exogenous matriptase. Incorporation of a non-

linkers in Figs. 16A-16F have a length of 45 amino acids.

15

TPS10. All cleavable linkers in Figs. 17A-17B have a length of 45 amino acids.

[0118] Figs. 18A-18C. Evaluation of CD45-gate CAR T cells (MDA-MB-231-Muc16) in

a breast cancer xenograft model in 7-8 weeks old NSG mice. Fig. 18A. Schematic summary

20 of the experimental scheme for in vivo analysis. Fig. 18B. CD45-Gate CARs with cleavable

TPS3 or TPS4 linker showed anti-tumor activity while the CD45-Gate CAR with TPS6

had no CAR activity. Fig. 18C. Treatment with CD45-gate CAR T cells had no effect on the

25

[0119] Figs. 19A-19C. Evaluation of CD45-gate CAR T cells (NCI-H292-MUC16) in a

non-small cell lung cancer xenograft model in NShG mice. Fig. 19A. Schematic summary

of the experimental scheme for in vivo analysis. Fig. 19B. CD45-Gate CAR with cleavable

TPS4 linker showed anti-tumor activity. CD45-gate CAR with non-cleavable GS linker

30 (CD45-GS-53B6; this is the same construct as "GS non-cleavable" in FIGs. 12A-15C and

16A-18C; the non-cleavable linker has a length of 30 amino acids) had no CAR activity.
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mice and no toxicities were observed with any of the cells used. All cleavable linkers in

Figs. 19B-19C have a length of 45 amino acids.

53B6, sec49k-GS45-53B6, UL11-GS45-53B6). The linker of the non-cleavable protein

10

activity of CD45 gate. Assays were performed in R10 medium without thrombin or other

(Muc16¹), 1st round - 48H cytotoxicity. The constructs comprised the following domains

as indicated by each construct's name: 53B6, which has the amino acid sequence of SEQ ID

15 NO: 11; CD45, which has the amino acid sequence of SEQ ID NO: 3; GS45, which has the

amino acid sequence of SEQ ID NO: 182; BTN3A1(IgV), which has the amino acid

sequence of SEQ ID NO: 14; BTN3A1, which has the amino acid sequence of SEQ ID NO:

amino acid sequence of SEQ ID NO: 13. The constructs have the following amino acid

20 sequences: BTN3A1(IgV)-GS45-53B6: SEQ ID NO: 166; BTN3A1-GS45-53B6: SEQ ID

NO: 168; sec49k-GS45-53B6: SEQ ID NO: 169; UL11-GS45-53B6: SEQ ID NO: 170.

chimeric antigen receptor modified to comprise a removable CD45-recruiting domain,

25 which specifically binds to CD45. The disclosure further provides related nucleic acids,

engineered cells, compositions, and methods. The CD45 binding domain is linked, joined

30
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activating CD45-gate CAR will bind to the CD45 protein. This binding is thought to hold

domain, thereby at least partially suppressing the CAR's activity. When the CAR binds to

5 its antigen under this condition, it is not activated to the same extent that it would have been

in the absence of the CD45 gate. Thus the CAR is in a "suppressed" or "reduced activity"

state. The protease-activating CD45-gate CAR's extracellular linker protease cleavage site

can be recognized and cleaved by a protease present in the microenvironment of one or

more tumor cells that the CAR targets. In this circumstance, the protease disconnects the

10

CD45, thus ending the CD45-mediated suppression of the CAR's activation. Under this

that it would have been if it had never comprised a CD45 gate. Thus, the partial suppression

15

20

microbiology, cell biology, biochemistry and immunology, which are within the skill of the

art. Such techniques are explained fully in the literature, such as, Molecular Cloning: A

Laboratory Manual, second edition (Sambrook et al., 1989) Cold Spring Harbor Press;

25

Mather and P.E. Roberts, 1998) Plenum Press; Cell and Tissue Culture: Laboratory

Procedures (A. Doyle, J.B. Griffiths, and D.G. Newell, eds., 1993-1998) J. Wiley and Sons;

30 Methods in Enzymology (Academic Press, Inc.); Handbook of Experimental Immunology

(D.M. Weir and C.C. Blackwell, eds.); Gene Transfer Vectors for Mammalian Cells (J.M.

Miller and M.P. Calos, eds., 1987); Current Protocols in Molecular Biology (F.M. Ausubel
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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,

5

10 art and explained fully in the literature, such as T. Gaj et al., Genome-Editing Technologies:

therein, C. Sommer et al., Mol. Ther. 27: 1126-38 (2019) (PMID: 31005597), C. Sommer et

Definitions

15 [0123] As used herein "autologous" means that cells, a cell line, or population of cells

used for treating subjects are originating from said subject.

[0124] As used herein "allogeneic" means that cells or population of cells used for

treating subjects are not originating from said subject but from a donor.

[0125] As used herein, the term "endogenous" refers to any material from or produced

20 inside an organism, cell, tissue or system.

[0126] As used herein, the term "exogenous" refers to any material introduced from or

produced outside an organism, cell, tissue or system.

[0127] As used herein, "immune cell" refers to a cell of hematopoietic origin functionally

involved in the initiation and/or execution of innate and/or adaptative immune response.

25 Examples of immune cells include T cells, e.g., alpha/beta T cells and gamma/delta T cells,

[0128] As used herein, the term "expression" refers to the transcription and/or translation

of a particular nucleotide sequence driven by a promoter.
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[0129] As used herein, "expression vector" refers to a vector comprising a recombinant

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

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

polynucleotide.

[0130] As used herein, "operably linked" refers to the association of nucleic acid

sequences on a single nucleic acid fragment so that the function of one is affected by the

other. For example, a promoter is operably linked with a coding sequence when it is capable

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

the transcriptional control of the promoter).

[0131] 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,

15

[0132] "Promoter" and "promoter sequence" are used interchangeably and refer to a DNA

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

20

25

(in morphology or in genomic DNA complement) to the original parent cell due to natural,

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

polynucleotide(s) of this disclosure.
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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

5

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

10

stimulatory response by the cell, such as, but not limited to proliferation. Co-stimulatory

molecules include, but are not limited to an MHC class I molecule, BTLA and Toll ligand

receptor. Examples of costimulatory molecules include CD27, CD28, CD8, 4-1 BB

(LFA-1), CD2, CD7, LIGHT, NKG2C, B7-H3 and a ligand that specifically binds with

CD83 and the like.

20 [0138] A "co-stimulatory ligand" refers to a molecule on an antigen presenting cell that

specifically binds a cognate co-stimulatory signal molecule on a T cell, thereby providing a

signal which, in addition to the primary signal provided by, for instance, binding of a

TCR/CD3 complex with an MHC molecule loaded with peptide, mediates a T cell response,

including, but not limited to, proliferation activation, differentiation and the like. A co-

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

L1, 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

30

present on a T cell, such as but not limited to, CD27, CD28, 4-1 BB, OX40, CD30, CD40,
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PD-1, ICOS, lymphocyte function-associated antigen-1 (LFA-1), CD2, CD7, LTGHT,

[0139] An "antibody" is an immunoglobulin molecule capable of specific binding to a

target, such as a carbohydrate, polynucleotide, lipid, polypeptide, etc., through at least one

5 antigen recognition site, located in the variable region of the immunoglobulin molecule. As

used herein, the term encompasses not only intact polyclonal or monoclonal antibodies, but

also antigen-binding fragments thereof (such as Fab, Fab', F(ab')2, and Fv), and any other

modified configuration of the immunoglobulin molecule that comprises an antigen

recognition site including, for example without limitation, single chain (scFv) and domain

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

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

15

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

20 [0140] The term "antigen-binding fragment" or "antigen binding portion" of an antibody,

25

[0141] An antibody, an antibody conjugate, or a polypeptide that "specifically binds" to a

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

5

10

15 to the formation of the antigen binding site of antibodies. There are at least two techniques

for determining CDRs: (1) an approach based on cross-species sequence variability (i.e.,

Kabat et al. Sequences of Proteins of Immunological Interest, (5th ed., 1991, National

of antigen- antibody complexes (Al-lazikani et al., 1997, J. Molec. Biol. 273:927-948). As

20 used herein, a CDR may refer to CDRs defined by either approach or by a combination of

[0143] A "CDR" of a variable domain are amino acid residues within the variable region

that are identified in accordance with the definitions of the Kabat, Chothia, the

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

25 or any method of CDR determination well known in the art. Antibody CDRs may be

identified as the hypervariable regions originally defined by Kabat et al. See, e.g., Kabat et

al., 1992, Sequences of Proteins of Immunological Interest, 5th ed., Public Health Service,

NIH, Washington D.C. The positions of the CDRs may also be identified as the structural

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

30

AbM antibody modeling software (now Accelrys®), or the "contact definition" of CDRs
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based on observed antigen contacts, set forth in MacCallum et al., J. Mol. Biol., 262:732-

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

5 283:1 156-1 166, 2008. Still other CDR boundary definitions may not strictly follow one of

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

CDRs, although they may 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 may refer to CDRs defined by

10 any approach known in the art, including combinations of approaches. The methods used

herein may utilize CDRs defined according to any of these approaches. For any given

embodiment containing more than one CDR, the CDRs may be defined in accordance with

any of Kabat, Chothia, extended, AbM, contact, and/or conformational definitions.

[0144] Antibodies of the disclosure can be produced using techniques well known in the

15

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

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

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

25

30 those with uncharged linkages (e.g., methyl phosphonates, phosphotriesters,

phosphoamidates, carbamates, etc.) and with charged linkages (e.g., phosphorothioates,
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intercalators (e.g., acridine, psoralen, etc.), those containing chelators (e.g., metals,

radioactive metals, boron, oxidative metals, etc.), those containing alkylators, those with

5

10

such as arabinose, xyloses or lyxoses, pyranose sugars, furanose sugars, sedoheptuloses,

15

phosphodiester linkages may 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

20 unsubstituted alkyl (1 -20 C) optionally containing an ether (-0-) linkage, aryl, alkenyl,

cycloalkyl, cycloalkenyl or araldyl. Not all linkages in a polynucleotide need be identical.

The preceding description applies to all polynucleotides referred to herein, including RNA

and DNA.

[0146] As used herein, "transfection" refers to the uptake of exogenous or heterologous

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

or DNA 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.

30
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organisms containing the transformed nucleic acid fragments are referred to as "transgenic"

[0148] 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

5 95% 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 or mimotope 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

10 or mimotope is detectably decreased in 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 or mimotope is also detectably decreased in

the presence of the first antibody, can, but need not be the case. That is, a first antibody can

15 antibody inhibiting the binding of the first antibody to its respective epitope or mimotope.

cognate epitope or mimotope or ligand, whether to the same, greater, or lesser extent, the

epitope(s) or mimotope(s). Both competing and cross-competing antibodies are

encompassed by the disclosure. Regardless of the mechanism by which such competition or

cross-competition occurs (e.g., steric hindrance, conformational change, or binding to a

common epitope or mimotope, or portion thereof), the skilled artisan would appreciate,

but are not limited to, one or more of the following: reducing the proliferation of (or

30 resulting from a disease (e.g., cancer), increasing the quality of life of those suffering from a

disease (e.g., cancer), decreasing the dose of other medications required to treat a disease

39

20
26

20
21

61
   

   
19

 M
ar

 2
02

6

1
9
 
M
a
r
 
2
0
2
6

2
0
2
6
2
0
2
1
6
1

3
9



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

5

10

medications required to treat the disease, enhancing the effect of another medication, and/or

15

more administrations. For purposes of this disclosure, an effective dosage of drug,

prophylactic or therapeutic treatment either directly or indirectly. As is understood in the

20

given in an effective amount if, in conjunction with one or more other agents, a desirable

result may be or is achieved.

25 [0151] 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,

embodiment, the subject is a monkey, e.g. a cynomolgus monkey.

[0152] 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
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expression vectors, plasmid, cosmid or phage vectors, DNA or RNA expression vectors

in liposomes, and certain eukaryotic cells, such as producer cells.

[0153] As used herein, "pharmaceutically acceptable carrier" or "pharmaceutically

5 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 carriers such as a phosphate buffered saline solution, water, emulsions such

as oil/water emulsion, and various types of wetting agents. Preferred diluents for aerosol or

10 parenteral administration are phosphate buffered saline (PBS) or normal (0.9%) saline.

Compositions of the disclosure comprising such carriers are formulated by well-known

conventional methods (see, for example, Remington's Pharmaceutical Sciences, 18th

edition, A. Gennaro, ed., Mack Publishing Co., Easton, PA, 1990; and Remington, The

15 [0154] As used herein, "alloreactivity" refers to the ability of T cells to recognize MHC

complexes that were not encountered during thymic development. Alloreactivity manifests

itself clinically as host versus graft rejection and graft versus host disease.

[0155] Reference to "about" a value or parameter herein includes (and describes)

embodiments that are directed to that value or parameter per se. For example, description

20 referring to "about X" includes description of "X." Numeric ranges are inclusive of the

numbers defining the range.

[0156] It is understood that wherever embodiments are described herein with the language

"comprising," otherwise analogous embodiments described in terms of "consisting of"

25 [0157] Where aspects or embodiments of the disclosure are described in terms of a

Markush group or other grouping of alternatives, the disclosure encompasses not only the

entire group listed as a whole, but each member of the group individually and all possible

30
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same meaning as commonly understood by one of ordinary skill in the art to which this

control. Throughout this specification and claims, the word "comprise," or variations such

5

10

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

20

an antibody that lacks at least some of the amino acids present in a full-length chain, but

25 binding domains, including intact antibodies, for binding to a given epitope or mimotope.

on the same polypeptide as a light chain variable domain, connected via a short peptide

30 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),

42

20
26

20
21

61
   

   
19

 M
ar

 2
02

6

1
9
 
M
a
r
 
2
0
2
6

5

2
0
2
6
2
0
2
1
6
1

4
2



multispecific antigen binding domains, and single-chain antibodies. These fragments can be

camelid or rabbit. As will be appreciated by one of skill in the art, an antigen binding

5 [0163] The variable regions typically exhibit the same general structure of relatively

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 or mimotope. From N-terminal to C-

terminal, both light and heavy chain variable regions typically comprise the domains FR1,

10 CDR1, FR2, CDR2, FR3, CDR3 and FR4. By convention, CDR regions in the heavy chain

are typically referred to as HC CDR1, CDR2, and CDR3. The CDR regions in the light

chain are typically referred to as LC CDR1, CDR2, and CDR3.

[0164] In some embodiments, antigen binding domains comprise one or more

15 an antibody, and in some embodiments comprise a single heavy chain and/or light chain or

portion thereof. These fragments can be produced by recombinant DNA techniques or can

be produced by enzymatic or chemical cleavage of antigen binding domains, including

intact antibodies.

[0165] In some embodiments, the antigen binding domain is an antibody or fragment

20 thereof, including one or more of the complementarity determining regions (CDRs) thereof.

In some embodiments, the antigen binding domain is a single chain variable fragment

CDR1, CDR2 and CDR3.

[0166] The assignment of amino acids to each of the framework, CDR, and variable

Kabat et al. in Sequences of Proteins of Immunological Interest, 5th Ed., NIH Publication

91-3242, Bethesda Md. 1991), Chothia numbering (see, e.g., Chothia & Lesk, (1987), J Mol

Biol 196: 901-917; Al-Lazikani et al., (1997) J Mol Biol 273: 927-948; Chothia et al.,

30
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receptor. The term "recombinant antigen receptor" as used herein refers broadly to a non-

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

5 domain. In some embodiments, the recombinant antigen receptor is a chimeric antigen

10

[0168] In some embodiments, the intracellular domain of a recombinant antigen receptor

15 embodiments, the intracellular domain of a recombinant antigen receptor comprises an

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

20

a particular disease state, e.g., a tumor-specific antigen. In some embodiments, the antigen-

25 binding portion of an antibody. In some embodiments, the antigen binding domain

comprises an Fv or scFv, an Fab or scFab, an F(ab')2 or a scF(ab')2, an Fd, a monobody, an

affibody, a camelid antibody, a VHH antibody, a single domain antibody, or a darpin. In

some embodiments, the ligand-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

30 to a ligand.
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[0170] The terms "stalk domain" and "hinge domain" are used interchangeably herein to

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

5

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

function.

Vectors

[0172] Expression vectors and administration of polynucleotide compositions are further

10 described herein.

[0173] In another aspect, the disclosure provides a method of making any of the

the disclosure. Polynucleotides may be single-stranded (coding or antisense) or double-

15 stranded, and may 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.

polynucleotide of the disclosure, and a polynucleotide may, but need not, be linked to other

20 molecules and/or support materials.

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

25

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

30 polynucleotide or polypeptide sequences are said to be "identical" if the sequence of
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correspondence as described below. Comparisons between two sequences are typically

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

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

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

[0176] Optimal alignment of sequences for comparison may be conducted using the

10

change in proteins - Matrices for detecting distant relationships. In Dayhoff, M.O. (ed.)

Washington DC Vol. 5, Suppl. 3, pp. 345-358; Hein J., 1990, Unified Approach to

15 Alignment and Phylogenes pp. 626-645 Methods in Enzymology vol. 183, Academic Press,

20 Freeman Press, San Francisco, CA; Wilbur, W.J. and Lipman, D.J., 1983, Proc. Natl. Acad.

optimally aligned sequences over a window of comparison of at least 20 positions, wherein

25 comprise additions or deletions (i.e., gaps) of 20 percent or less, 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 positions,

30 dividing the number of matched positions by the total number of positions in the reference
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[0178] Variants may also, or alternatively, be substantially homologous to a native gene,

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

5 [0179] Suitable "moderately stringent conditions" include prewashing in a solution of 5 X

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

[0180] As used herein, "highly stringent conditions" or "high stringency conditions" are

10 those that: (1) employ low ionic strength and high temperature for washing, for example

0.015 M sodium chloride/0.0015 M sodium citrate/0.1 % sodium dodecyl sulfate at 50°C;

(2) employ during hybridization a denaturing agent, such as formamide, for example, 50%

(v/v) formamide with 0.1% bovine serum albumin/0.1 % Ficoll/0.1 %

15

NaCI, 0.075 M sodium citrate), 50 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, followed by a high-stringency wash

20 consisting of 0.1 x SSC containing EDTA at 55°C. The 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 polypeptide as described herein. Some of these polynucleotides bear minimal homology to

of the genes comprising the polynucleotide sequences provided herein are within the scope

mRNA and protein may, but need not, have an altered structure or function. Alleles may be
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sequence comparison).

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

5

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

[0183] For preparing polynucleotides using recombinant methods, a polynucleotide

10

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

Birkauswer Press, Boston, 1994.

[0185] RNA can be obtained by using the isolated DNA in an appropriate vector and

inserting it into a suitable host cell. When the cell replicates and the DNA is transcribed into

[0186] Suitable cloning vectors may be constructed according to standard techniques, or

cloning vector selected may vary according to the host cell intended to be used, useful

cloning vectors will generally have the ability to self-replicate, may possess a single target

30
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used in selecting clones containing the vector. Suitable examples include plasmids and

mp18, mp19, pBR322, pMB9, ColE1 pCR1, RP4, phage DNAs, and shuttle vectors such

as pSA3 and pAT28. These and many other cloning vectors are available from commercial

5

a polynucleotide according to the disclosure. It is implied that an expression vector must be

replicable in the host cells either as episomes or as an integral part of the chromosomal

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

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

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),

15

[0188] The vectors containing the polynucleotides of interest can be introduced into the

host cell by any of a number of appropriate means, including electroporation, transfection

employing calcium chloride, rubidium chloride, calcium phosphate, DEAE-dextran, or other

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

25 CAR may exist in an expression cassette or 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

30

identified in the Aphthovirus subgroup of picornaviruses, cause a ribosomal "skip" from one
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encoded by the codons (see (Donnelly and Elliott 2001 ; Atkins, Wills et al. 2007;

5 residue. Thus, two polypeptides can be synthesized from a single, contiguous open reading

frame within an mRNA when the polypeptides are separated by a 2A oligopeptide sequence

that is in frame. Such ribosomal skip mechanisms are well known in the art and are known

10

15 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 may be positioned

20

preferably for expression in human cells. Codon-optimization refers to the exchange in a

sequence of interest of codons that are generally rare in highly expressed genes of a given

25 species for 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.

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

and expressing at the surface of the cell at least one protease-activating CD45-gate CAR. In
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polynucleotide encoding a protease-activating CD45-gate CAR, and expressing the at least

[0192] In some embodiments, the polynucleotide encoding the protease-activating CD45-

gate CAR is present in an expression vector for stable expression in the cells. In some

5

[0193] In some embodiments, polynucleotides encoding polypeptides according to the

present disclosure can be mRNA which is introduced directly into the cells, for example by

10 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

in order to determine conditions for high transfection efficiency with minimal mortality.

[0194] Also provided herein are methods of transfecting an immune cell e.g. a T cell. In

15

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

20 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 of 2 ms between each of 4 electrical

25

(c) and a pulse interval of about 0.2, 0.5, 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10 ms between the

electrical pulses of step (a) and (b); (d) one electrical pulse with a voltage range from about

2250 to 3000 V per centimeter, e.g. of 2250, 2300, 2350, 2400, 2450, 2500, 2550, 2400,

2450, 2500, 2600, 2700, 2800, 2900 or 3000V per centimeter with a pulse width of 100 ms

30

pulse of step (c); and (e) 4 electrical pulses with a voltage of about 325 V with a pulse width
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values included in the value range described above are disclosed in the present application.

Electroporation medium can be any suitable medium known in the art. In some

5

[0195] In some embodiments, the method can further comprise a step of genetically

modifying a cell by inactivating or reducing the expression level of at least one gene

expressing, for example without limitation, a component of the TCR, a target for an

10

CTLA-4. In some embodiments the method comprises inactivating or reducing the

15 expression level of one or more genes by introducing into the cells a rare-cutting

endonuclease able to selectively inactivate a gene by selective DNA cleavage. In some

embodiments the rare-cutting endonuclease can be, for example, a transcription activator-

like effector nuclease (TALE-nuclease or TALEN), a megaTAL nuclease or a Cas9

endonuclease.

20

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

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

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

30

the disclosure allow conferring immunosuppressive resistance to e.g. T cells for
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non-limiting examples, targets for an immunosuppressive agent can be a receptor for an

[0197] Compositions and methods for expressing a protease-activating CD45-gate CAR

5 are provide herein. Also provided are uses of such compositions and methods for improving

[0198] Immune cells e.g. T cells provided herein express a protease-activating CD45-gate

CAR as disclosed herein. Advantageously, the immune cells provided herein exhibit

improved in vivo activation specificity relative to cells that express a non-gated CAR e.g.

that express the same or comparable CAR except it lacks a functional protease cleavage site.

Protease-activating CD45-gate CAR

15

and an intracellular domain, wherein the extracellular domain comprises:

a linker connecting the carboxy terminus of the CD45 recruiting domain to the

20 amino terminus of the antigen binding domain, wherein the linker comprises at least one

protease cleavage site that is recognized by a protease,

[0200] In some embodiments, the extracellular domain comprises a stalk domain that

25 joins the extracellular domain to the transmembrane domain.

[0201] In some embodiments, the intracellular signaling domain comprises an activating

domain. In some embodiments, the intracellular signaling domain comprises a

costimulatory domain. In some embodiments, the intracellular signaling domain comprises

30 signaling domain comprises an activating domain such as an ITAM-containing domain. In
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domain. In some embodiments, the intracellular signaling domain comprises a CD3 zeta

domain that comprises the amino acid sequence of SEQ ID NO: 34 or a fragment thereof.

[0202] In some embodiments the intracellular signaling domain comprises one, two or

5 three ITAM domains selected from the group consisting of wildtype or variants of a CD3y

ITAM, a CD3 ITAM, a CD3 ITAM, a CD3[1 ITAM, a CD3(2 ITAM, and a CD3Ç3

ITAM, provided that, if three ITAM domains are selected that are wildtype ITAM domains,

the three ITAM domains are not CD3¢1, CD3 2 and CD3(3; see U.S. Provisional Patent

Appl. No. 63/054701, incorporated herein by reference in its entirety.

10 [0203] In some embodiments, the intracellular domain comprises or further comprises at

least one costimulatory domain. In some embodiments, the at least one costimulatory

domain is a signaling region of CD28, OX-40, 4-1BB/CD137, CD2, CD7, CD27, CD30,

CD40, programmed death-1 (PD-1), inducible T cell costimulator (ICOS), lymphocyte

15 epsilon, CD247, CD276 (B7-H3), LIGHT, (TNFSF14), NKG2C, Ig alpha (CD79a), DAP-

10, Fc gamma receptor, MHC class I molecule, TNF receptor proteins, an Immunoglobulin

proteins), activating NK cell receptors, BTLA, a Toll ligand receptor, ICAM-1, B7-H3,

CDS, ICAM-1, GITR, BAFFR, LIGHT, HVEM (LIGHTR), KIRDS2, SLAMF7, NKp80

20 (KLRFI), NKp44, NKp30, NKp46, CD19, CD4, CD8alpha, CD8beta, IL-2R beta, IL-2R

DNAMI (CD226), SLAMF4 (CD244, 2B4), CD84, CD96 (Tactile), CEACAM1, CRT AM,

25 Ly9 (CD229), CD 160 (BY55), PSGL1, CD100 (SEMA4D), CD69, SLAMF6 (NTB-A,

Ly108), SLAM (SLAMF1, CD150, IPO-3), BLAME (SLAMF8), SELPLG (CD162),

LTBR, LAT, GADS, SLP-76, PAG/Cbp, CD 19a, a ligand that specifically binds with

CD83, or any combination thereof.

[0204] In some embodiments, the CD45 recruiting domain comprises one or more of an

30 anti-CD45 antibody antigen binding domain, an anti-CD45 nanobody, an anti-CD45 scFv, a

truncated viral protein binder of CD45, an anti-CD45 Fab, an anti-CD45 camelid VHH, a

CD45-binding protein, or a truncated endogenous CD45 binder. In some embodiments, the
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CD45 recruiting domain comprises one or more of truncated UL11, truncated sec49K, and

truncated BTN3A1.

10

amino acid sequence of any of SEQ ID NOs: 89-98, 103 and 104.

15

specific antigen (PSA), urokinase plasminogen activator (uPA), urokinase plasminogen

20

protease cleavage site, or that recognizes one or more of the multiple protease cleavage

sites, is one or more of thrombin, trypsin, plasmin, prostate-specific antigen (PSA),

urokinase plasminogen activator (uPA), urokinase plasminogen activator receptor (uPAR),

Human Neutrophil Elastase, Lactoferrin, Marapsin, NS3/4A, PACE4, tissue plasminogen
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cleavage site, or that recognizes one or more of the multiple protease cleavage sites, is an

endogenous protease.

5 [0207] In some embodiments, the protease cleavage site or one or more of the multiple

protease cleavage sites is recognized by one or more of a serine protease, a cysteine-type

lysosomal protease, an aspartyl-type lysosomal protease and a metalloproteinase. In some

embodiments, the protease that recognizes the protease cleavage site, or that recognizes one

or more of the multiple protease cleavage sites, is one or more of a serine protease, a

10 cysteine-type lysosomal protease, an aspartyl-type lysosomal protease and a

metalloproteinase.

[0208] In some embodiments, the linker comprises an amino GS peptide, a peptide

comprising a protease cleavage site, and a carboxy GS peptide. In some embodiments, the

15 peptide (SEQ ID NO: 52), a TPS cleavage peptide (SEQ ID NO: 53) comprising a protease

cleavage site, and a carboxy GS peptide (SEQ ID NO: 54). In some embodiments, the

comprising the same or a (LHF)different protease cleavage site. Information on additional

exemplary linkers is set forth in the tables below, which show the linker name, SEQ ID

20 NO:, protease cleavage sites that each linker comprises and their corresponding SEQ ID

NO: 91. As shown in Table 2, TPS4 45aa (SEQ ID NO: 107) further comprises a GS

25 peptide at the amino and carboxy termini. Additional linker information can be found at, for

example, M. Geiger et al., Protease-activation using anti-idiotypic masks enables tumor

(2020); E.J. Kwon et al., Ultrasensitive tumour-penetrating nanosensors of protease

activity, Nature Biomed Eng 1:0054 (2017); WO 2016/118629 Al, US 20170204139A1;

30 WO 2013/130683 A2, US 2013 0165389A1.
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Table 1A

Linker Matriptase site MMP site Length

45 a.a.

(SEQ ID NO:97) (SEQ ID NO:103)

TPS3 45aa LSGRSDNH* SPLGLAGS 45 a.a.

TPS6 45aa PMAKK 45 a.a.

*The sequence "LSGRSDNH" (SEQ ID NO: 97) can be cleaved by both matriptase and

MMP site Matriptase site Length

(SEQ ID NO:107) (SEQ ID NO:93) (SEQ ID NO:91)

TPS8 45aa SPLGLAGS PMAKK 45 a.a.

(SEQ ID NO:115) (SEQ ID NO:103) (SEQ ID NO:95)

TPS9 45aa VHMPLGFLGP PMAKK 45 a.a.

(SEQ ID NO:116) (SEQ ID NO:93) (SEQ ID NO:95)

TPS10 45aa PLGVRGK PMAKK 45 a.a.

TPS11 45aa SPLGLAGS RQARVVNG 45 a.a.

TPS12 45aa VHMPLGFLGP RQARVVNG 45 a.a.

(SEQ ID NO:119) (SEQ ID NO:93) (SEQ ID NO:91)

TPS13 45aa PLGVRGK RQARVVNG 45 a.a.

MUC16 (also known as CA125), EGFR, EGFRvIII, MUC1, Flt-3, WT-1, CD20, CD23,

2), PSCA, DLL3 (Delta-like protein 3, Drosophila Delta homolog 3, Delta3 ), Mud 7

(Mucin17, Muc3, Muc3), FAP alpha (Fibroblast Activation Protein alpha), Ly6G6D
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PSMA, MSLN, or RNF43 (E3 ubiquitin-protein ligase RNF43, RING finger protein 43).

BCMA- WO201616630, WO2020150339, WO2019196713, WO2016014565,

5 WO2017025038; MUC16: US9,169,328, WO2016149368, WO2020023888; EGFRvIII:

WO2017173410; CD20: WO2018145649, WO2020010235, WO2020123691; CD38:

CD133: WO2018072025; CS1: WO2019030240; ROR1: WO2016115559; CD19:

10 WO2002077029, US11,077,144; Claudin: WO2018006882, WO2021008463; DLL3:

WO2020180591; WT1: US20160152725A1, US7622119B2; CD23: US6011138A,

WO2020186204A1; LIV1: US20200231699A1; NKG2D: WO2021179353A1,

15 US20210277141A1, WO2020108646A1; MSLN: CN109680002A, CN109628492A.

[0210] In some embodiments, the antigen binding domain specifically binds MUC16.

protease-activating CD45-gate CAR comprises the amino acid sequence of any of SEQ ID

20 embodiments, the antigen binding domain specifically binds MUC16 and comprises the

embodiments, the antigen binding domain specifically binds to an antigen expressed by a

25

expressed by a tumor and (2) comprises a CD45-CAR linker that can be cleaved by a

protease that the tumor secretes and/or that is present and/or active in the tumor

[0211] In some embodiments, the antigen binding domain specifically binds to a breast

30 cancer tumor antigen or a colorectal cancer tumor antigen and one or more of the at least

one protease cleavage sites can be recognized and cleaved by uPA. In some embodiments,

the protease-activating CD45-gate CAR's antigen binding domain specifically recognizes
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and binds to an antigen characteristic of any of cervical, breast, ovarian and colorectal

MMP-2 and/or MMP-9. In some embodiments, the protease-activating CD45-gate CAR's

antigen binding domain specifically recognizes and binds to an antigen characteristic of any

5

recognized and cleaved by matriptase.

sequence. In some embodiments, the signal sequence is the CD8 signal sequence. In some

10

[0213] Also provided herein is a CAR that specifically recognizes and binds to MUC16

acid sequence of any of SEQ ID NOs: 11, 56, 75, 76, 77, 78, 79, and 121-170, or a variant

15

including ovarian, breast, pancreatic, non-small-cell lung cancer, intrahepatic

adenocarcinoma of the gastric tract. See, e.g., Haridas et al., FASEB J. 28: 4183-99 (2014).

20 of ovarian cancer, breast cancer, pancreatic cancer, non-small-cell lung cancer, intrahepatic

adenocarcinoma of the gastric tract comprising administering to a patient who has that

condition one or more engineered immune cells that functionally express a MUC16-specific

CAR disclosed herein e.g. one comprising the amino acid sequence of any of SEQ ID NOs:

25

herein (e.g. one comprising the amino acid sequence of SEQ ID NOs: 11, 16, 18, 20-31, 56,

75, 76, 77, 78, 79, or 121-170, or a variant thereof described herein).

30
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least 80%, or at least 90%, 95%, 97%, or 99% sequence identity with any one or more of

[0216] In some embodiments, the protease-activating CD45-gate CAR disclosed herein

5 comprises any one of the amino acid sequences of SEQ ID NOs: 11, 16, 17 (control

cleavage site), 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 56, 75, 76, 77, 78, 79, and 121-

peptide motif (SEQ ID NO: 55). In some embodiments of the protease-activating CD45-

10 gate CAR of the disclosure, either or both of the HA (tag) and V5 peptide motif, and/or the

signal peptide, are excluded from the protease-activating CD45-gate CAR. The present

of the amino acid sequence of any one of SEQ ID NOs: 11, 16-31, 56, 75-79 and 121-170

15 SEQ ID NO: 2 and/or the amino acid sequence of the V5 peptide motif of SEQ ID NO: 55

and/or the amino acid sequence of CD8ss SEQ ID NO: 1, or an amino acid sequence which

sequence identity therewith. Some embodiments of the protease-activating CD45-gate CAR

20 motif (SEQ ID NO: 55) and CD8 signal sequence (SEQ ID NO: 1).

recruiting domain, a CAR, and a linker connecting the carboxy terminus of the CD45

25

domain to the amino terminus of the antigen binding domain of the CAR wherein the CAR

comprises the amino acid sequence of SEQ ID NO: 11.

recruiting domain comprises the amino acid sequence of SEQ ID NOs: 3, 4, 12, 13, 14, or

30 15.
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[0219] In some embodiments, the protease-activating CD45-gate CAR extracellular CD45

sequence of SEQ ID NOs: 5 or 6.

5

and/or the protease cleavage site having the amino acid sequence of SEQ ID NOs: 32

or 54 (sequences flanking the cleavage site). In some embodiments, the protease-activating

10

antigen binding domain comprises the amino acid sequence of SEQ ID NO: 56.

[0222] In some embodiments, the protease-activating CD45-gate CAR transmembrane

15

ID NO: 41.

[0223] In some embodiments, the protease-activating CD45-gate CAR intracellular

domain comprises one or more of the amino acid sequences of SEQ ID NOs: 33, 40 and 43.

[0224] In some embodiments, the protease-activating CD45-gate CAR hinge domain

20 comprises the amino acid sequence of SEQ ID NOs: 36, 37 or 38.

[0225] In some embodiments, the protease-activating CD45-gate CAR disclosed herein

comprises an N-terminal signal sequence. In some embodiments, the signal sequence has

the amino acid sequence of SEQ ID NOs: 1 or 44. In some embodiments, a nucleic acid

25

the encoded amino acid sequence in the mature form of the protein. This mature form of

protease-activating CD45-gate CAR is within the scope of the disclosure. In some

embodiments, the protease-activating CD45-gate CAR disclosed herein does not comprise

an N-terminal signal sequence.
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domain of the protease-activating CD45-gate CAR disclosed herein. In another aspect,

disclosed herein. In certain embodiments, a nucleic acid of the disclosure encodes a

5 protease-activating CD45-gate CAR that comprises an amino acid sequence which

comprises at least 70%, for example at least 80%, or at least 90%, 95%, 97%, or 99%

certain embodiments, a nucleic acid of the disclosure encodes a protease-activating CD45-

10 example at least 80%, or at least 90%, 95%, 97%, or 99% sequence identity with the amino

acid sequence of SEQ ID NOs: 11, 16, 17 (control sequence-contains no protease cleavage

site), 18, 19 (control sequence-contains no protease cleavage site), 20, 21, 22, 23, 24, 25, 26,

27, 28, 29, 30, 31, 56, 75, 76, 77, 78, 79, and 121-170, or a variant thereof that does not

comprise an HA tag and/or a V5 sequence.

15 [0227] Also provided herein is a nucleic acid that encodes the amino acid sequence of any

of SEQ ID NOs: 11, 56, 75, 76, 77, 78, 79, and 121-170. Also provided herein is a nucleic

acid that encodes the amino acid sequence of SEQ ID NO: 56. In certain embodiments, a

nucleic acid of the disclosure encodes an anti-MUC16 CAR that comprises an amino acid

20

76, 77, 78, 79, and 121-170.

herein. In an embodiment, the vector is an expression vector. In an embodiment, the vector

is a viral vector, a retroviral vector, a DNA vector, a plasmid, a RNA vector, an adenoviral

25 vector, an adenovirus associated vector, a lentiviral vector, or any combination thereof.

[0229] In a further aspect, provided herein is an engineered cell e.g. an engineered

immune cell comprising the protease-activating CD45-gate CAR disclosed herein. In a
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[0230] In another aspect, an immune cell e.g. T cell of the disclosure comprises e.g.

listed in Table 2. In some embodiments, an immune cell e.g. T cell of the disclosure

5

immune cells disclosed herein functionally express the protease-activating CD45-gate CAR

engineered immune cells disclosed herein functionally express a protease-activating CD45-

10 gate CAR that comprises the amino acid sequence of SEQ ID NO: 11, 56, 75, 76, 77, 78,

provided herein are engineered cells e.g. engineered immune cells that functionally express

a CAR that comprises the amino acid sequence of SEQ ID NO: 11, 56, 75, 76, 77, 78, 79,

15

a nucleic acid encoding the protease-activating CD45-gate CAR. In various embodiments,

the engineered cell e.g. engineered immune cell disclosed herein functionally expresses

expresses CD45 from an exogenous nucleic acid that encodes CD45 and was introduced

into cell.

ID Name Amino Acid Sequence
NO:

2 HA (tag) GYPYDVPDYA

(4131) ASGVPSRFKGSGSGTDFTLTISDLECADAAAYYCQSADGSSYAFGGGTEVVVKG
GGGGSGGGGSGGGGSGGGGSQEQLEESGGGLVKPEGSLTLTCTASGVSFSSSYW
IYWVRQAPGKGLEWIACIYTGSSGSTYYASWAKGRFTVSETSSTTVTLOMTSLT

AADTATYFCARASAWTYGMDLWGPGTLVTVSS
4 CD45-Gate2 DIVMTQTPASVSEPVGGTVTIMCQASQSISNWLAWYQQKPGQPPKLLIYQASKL

(4122) ASGVPSRFKGSGSGTEYTLTISDLECADAATYYCQSYYDSGSNVFFAFGGGTKV

VVEGGGGGSGGGGSGGGGSGGGGSLSLEESGGDLVKPGASLTLTCTASGFSFSA
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SEQ
ID Name
NO:

GYWICWVRQAPGKGLEWIACTYAGRSGSTYYANWVNGRFTIPKTSSTTVTLOM

5 CD45-Gate1 DIVMTQTPASVSEPVGGSVTIKCQASQSFYNLLAWYQQKPGQPPKLLIYDASDI
with TPS ASGVPSRFKGSGSGTDFTLTISDLECADAAAYYCQSADGSSYAFGGGTEVVVKG

GGGGSGGGGSLSGRSDNHSPLGLAGSGGGGSGGGGSQEQLEESGGGLVKPEGSL
FLTCTASGVSFSSSYWIYWVRQAPGKGLEWIACIYTGSSGSTYYASWAKGRFTV
SETSSTTVTLQMTSLTAADTATYFCARASAWTYGMDLWGPGTLVTVSS

6 CD45-Gate2 DIVMTQTPASVSEPVGGTVTIMCQASQSISNWLAWYQQKPGQPPKLLIYQASKI
with TPS ASGVPSRFKGSGSGTEYTLTISDLECADAATYYCQSYYDSGSNVFFAFGGGTKV

SLTLTCTASGFSFSAGYWICWVRQAPGKGLEWIACTYAGRSGSTYYANWVNGR
FT PKTSSTTVTLQMTSLSGADTASYFCARGNAGVAVGALWGPGTLVTVSS

171 CD45-Gate3
(RB/RO) ISGIPSRFSGSGSGTDFTLTISSLEPEDFAVYYCQQSNTWPFTFGQGTKLEIKG

WVKQEPGQGLEWIGYFNPYNHGTKYNEKFKGRATLTADKSISTAYMELSSLRSI

DTAVYYCARSGPYAWFDTWGQGTTVTVSS
11 MUC16 CAR1

ASQSFTSNYLAWYQQRPGQAPRLLIYGASTRAIGIPDRFSGSGSGTDFTLTISI
LEPEDFAVYYCQQYGSSPWTFGQGTKVEIKTTTPAPRPPTPAPTIASQPLSLRP
EACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLY
IFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYQQGONQLY
NELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIG

MKGERRRGKGHDGLYOGLSTATKDTYDALHMQALPPR
12 Sec49k

LIHVNKTYERTYMGYNRQGTKKEDYKVVVIPPPPATVKPQPEPEYVFVYMGENK
TLEGPPGTPVTWFNQDGKKFCEGEKVLHPEFNHTCDKONLILLFVNFTHDGAYI
GYNHQGTORTHYEVTVLDLFPDSGQMKIENHSEETEQKNDEHHNWOKQGGQKQG
GQKTNQTKVNDRRKTAQKRPSKLKPATIEAMLVTVTAGSNLTLVGPKAEGKVTW

TTNSQSVKIQPYTRQTTPDQEHKFELQFETNGNYDSKIP

13 UL11 HDACIPVVGKIGTNVTLNAVDFHPGDHVRWSYGPGGAGYMLCVYTGSWTEYKKE
DIIFKCLSNNSLLLINVTVNYTNTYRTLTSLNNWVHNQHHHKFPGWNLDTCYSL
VNENGTFPTTTTKKPTTTTRTTTTTTTKKTTTTRTTTAAKKTTISTTHHKHS:

14 BTN3A1-IgV - QFSVLGPSGPILAMVGEDADLPCHLFPTMSAETMELKWVSSSLRQVVNVYADGK
EVEDRQSAPYRGRTSILRDGITAGKAALRIHNVTASDSGKYLCYFQDGDFYEKP
LVELKVA

15 BTN3A1-IgC ALGSDLHVDVKGYKDGGIHLECRSTGWYPQPOIQWSNNKGENIPTVEAPVVADG
VGLYAVAASVIMRGSSGEGVSCTIRSSLLGLEKTASISIADPFFRSAORWIAAI

AGT

BTN3A1
YADGKEVEDRQSAPYRGRTSILRDGITAGKAALRIHNVTASDSGKYLCY
FQDGDFYEKALVELKVAALGSDLHVDVKGYKDGGIHLECRSTGWYPQPO

LLGLEKTASISIADPFFRSAQRWIAALAGT
16 0975-N-HA-

4131scFv-V5-
2G4STMB-53B6
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SEQ
Name Amino Acid Sequence

DVQLQESGPGLVKPSETLSLTCTVSGGSISYYSWTWVRQPAGQGLEWIGRIHIS

GQGTMVTVSSGGGGSGGGGSGGGGSGGGGSEIVLTQSPGTLSLSPGERSTLSCR

17

4131scFv-V5- QASQSFYNLLAWYQQKPGQPPKLLIYDASDLASGVPSRFKGSGSGTDFTLTISD
3G4S-53B6

GSTYYASWAKGRFTVSETSSTTVTLQMTSLTAADTATYFCARASAWTYGMDLWG

QVQLQESGPGLVKPSETLSLTCTVSGGSISYYSWTWVRQPAGQGLEWIGRIHIS

ASQSFTSNYLAWYQQRPGQAPRLLIYGASTRAIGIPDRFSGSGSGTDFTLTISI
LEPEDFAVYYCQQYGSSPWTFGQGTKVEIKTTTPAPRPPTPAPTIASQPLSLRP
EACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLY
I

18 0977-N-HA-
4122scFv-V5-
2G4STMB-53B6

SLSLEESGGDLVKPGASLTLTCTASGFSFSAGYWICWVRQAPGKGLEWIACTYA

DIWGQGTMVTVSSGGGGSGGGGSGGGGSGGGGSEIVLTQSPGTLSLSPGERSTL

ISRLEPEDFAVYYCQQYGSSPWTFGQGTKVEIKTTTPAPRPPTPAPTIASQPLS

EIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR
19

4122scFv-V5-
3G4S-53B6

GGSQVQLQESGPGLVKPSETLSLTCTVSGGSISYYSWTWVRQPAGQGLEWIGRI

SCRASQSFTSNYLAWYQQRPGQAPRLLIYGASTRAIGIPDRFSGSGSGTDFTLT
I SRLEPEDFAVYYCQQYGSSPWTFGQGTKVEIKTTTPAPRPPTPAPTIASQPLS

LLYIFKOPFMRPVOTTOEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYOOGON

QLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYS
EIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR
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SEQ
Name Amino Acid Sequence

NO:

20 01082-N-HA- MALPVTALLLPLALLLHAARPGYPYDVPDYADIVMTQTPASVSEPVGGSVTIKC
4131scFv-
TPS1-53B6 LECADAAAYYCQSADGSSYAFGGGTEVVVKGGGGGSGGGGSGGGGSGGGGSQEQ

GGSTYYASWAKGRFTVSETSSTTVTLOMTSLTAADTATYFCARASAWTYGMDLWG
PGTLVTVSSGGGGSGGGGSGGGSGLSGRSDNHSPLGLAGSGGGSGGGGSGGGGS
QVQLQESGPGLVKPSETLSLTCTVSGGSISYYSWTWVRQPAGQGLEWIGRIHIS
GVTNHNPSLKSRVSMSIDTSRTQFSLRLTSVTAADTAVYFCARSGGTYSAFDIW
GQGTMVTVSSGGGGSGGGGSGGGGSGGGGSEIVLTQSPGTLSLSPGERSTLSCR
ASQSFTSNYLAWYQQRPGQAPRLLIYGASTRAIGIPDRFSGSGSGTDFTLTISR
LEPEDFAVYYCQQYGSSPWTFGQGTKVEIKTTTPAPRPPTPAPTIASOPLSLRP

IFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYQQGQNQLY

NELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIG

21 01092-N-HA- MALPVTALLLPLALLLHAARPGYPYDVPDYADIVMTQTPASVSEPVGGTVTIMC
4122scFv-
TPS1-53B6 LECADAATYYCQSYYDSGSNVFFAFGGGTKVVVEGGGGGSGGGGSGGGGSGGGG

SLSLEESGGDLVKPGASLTLTCTASGFSFSAGYWICWVRQAPGKGLEWIACTYA

HISGVTNHNPSLKSRVSMSIDTSRTQFSLRLTSVTAADTAVYFCARSGGTYSAF
DIWGQGTMVTVSSGGGGSGGGGSGGGGSGGGGSEIVLTQSPGTLSLSPGERSTL

ISRLEPEDFAVYYCQQYGSSPWTFGQGTKVEIKTTTPAPRPPTPAPTIASQPLS
LRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKK
LYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYQQGON

EIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

22 01098-N-HA- MALPVTALLLPLALLLHAARPGYPYDVPDYADIVMTQTPASVSEPVGGSVTIKC
4131scFv-V5- QASQSFYNLLAWYQQKPGQPPKLLIYDASDLASGVPSRFKGSGSGTDFTLTISD
2XTPS1-53B6 LECADAAAYYCQSADGSSYAFGGGTEVVVKGGGGGSGGGGSGGGGSGGGGSQEO

GSTYYASWAKGRFTVSETSSTTVTLQMTSLTAADTATYFCARASAWTYGMDLWG

GLAGSGGGGSQVQLQESGPGLVKPSETLSLTCTVSGGSISYYSWTWVRQPAGQG
LEWIGRIHISGVTNHNPSLKSRVSMSIDTSRTQFSLRLTSVTAADTAVYFCARS
GGTYSAFDIWGQGTMVTVSSGGGGSGGGGSGGGGSGGGGSEIVLTQSPGTLSLS

GTDFTLTISRLEPEDFAVYYCQQYGSSPWTFGQGTKVEIKTTTPAPRPPTPAPT
IASOPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLY
CKRGRKKLLYIFKQPFMRPVOTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAP
AYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELOKD

KMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR
23 01099-N-HA- MALPVTALLLPLALLLHAARPGYPYDVPDYADIVMTQTPASVSEPVGGTVTIMC

4122scFv-V5- -

2XTPS1-53B6 LECADAATYYCQSYYDSGSNVFFAFGGGTKVVVEGGGGGSGGGGSGGGGSGGGG

SLSLEESGGDLVKPGASLTLTCTASGFSFSAGYWICWVRQAPGKGLEWIACTYA

SPLGLAGSGGGGSQVQLQESGPGLVKPSETLSLTCTVSGGSISYYSWTWVRQPA

SGSGTDFTLTISRLEPEDFAVYYCQQYGSSPWTFGQGTKVEIKTTTPAPRPPTE
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T
L
Q
M
T
S
L
T
A
A
D
T
A
T
Y
F
C
A
R
A
S
A
W
T
Y
G
M
D
L
W
G

G
L
A
G
S
G
G
G
G
S
Q
V
Q
L
Q
E
S
G
P
G
L
V
K
P
S
E
T
L
S
L
T
C
T
V
S
G
G
S
I
S
Y
Y
S
W
T
W
V
R
Q
P
A
G
Q
G

G
T
D
F
T
L
T
I
S
R
L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T
K
V
E
I
K
T
T
T
P
A
P
R
P
P
T
P
A
P
T

2
3

0
1
0
9
9
-
N
-
H
A
-

L
E
C
A
D
A
A
T
Y
Y
C
Q
S
Y
Y
D
S
G
S
N
V
F
F
A
F
G
G
G
T
K
V
V
V
E
G
G
G
G
G
S
G
G
G
G
S
G
G
G
G
S
G
G
G
G

S
P
L
G
L
A
G
S
G
G
G
G
S
Q
V
Q
L
Q
E
S
G
P
G
L
V
K
P
S
E
T
L
S
L
T
C
T
V
S
G
G
S
I
S
Y
Y
S
W
T
W
V
R
Q
P
A

G
S
G
T
D
F
T
L
T
I
S
R
L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T
K
V
E
I
K
T
T
T
P
A
P
R
P
P
T
P

6
6



SEQ
Name Amino Acid Sequence

NO:

APTIASOPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVI

DAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNEL

24 01102-N-HA-
4131-VL-RS-
VH-TPS1-53B6

AGSGGGGSGGGGSQEQLEESGGGLVKPEGSLTLTCTASGVSFSSSYWIYWVRQA

FCARSGGTYSAFDIWGQGTMVTVSSGGGGSGGGGSGGGGSGGGGSEIVLTQSE

PTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLS

RSADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLY

25 01103-N-HA-
4122-VL-RS- QASQSISNWLAWYQQKPGQPPKLLIYQASKLASGVPSRFKGSGSGTEYTLTISD
VH-TPS1-53B6 LECADAATYYCQSYYDSGSNVFFAFGGGTKVVVEGGGGGSGGGGSLSGRSDNHS

PLGLAGSGGGGSGGGGSLSLEESGGDLVKPGASLTLTCTASGFSFSAGYWICWV

GLAGSGGGSGGGGSGGGGSQVQLQESGPGLVKPSETLSLTCTVSGGSISYYSWT

PDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSPWTFGQGTKVEIKTTTPA

PR

26 01112-N-HA-
4131-VL-TMB- QASQSFYNLLAWYQQKPGQPPKLLIYDASDLASGVPSRFKGSGSGTDFTLTISD

VH-V5-
2G4STMB-53B6 GGSQEQLEESGGGLVKPEGSLTLTCTASGVSFSSSYWIYWVRQAPGKGLEWIAC

GMDLWGPGTLVTVSSGGGGSGGGGSLVPRGSKPIPNPLLGLDSTLVPRGSGGGG

27 01113-N-HA- MALPVTALLLPLALLLHAARPGYPYDVPDYADIVMTQTPASVSEPVGGTVTIMO
4122-VL-TMB- QASQSISNWLAWYQQKPGQPPKLLIYQASKLASGVPSRFKGSGSGTEYTLTISD

VH-V5-
2G4STMB-53B6 GSGGGGSLSLEESGGDLVKPGASLTLTCTASGFSFSAGYWICWVROAPGKGLEW

IACTYAGRSGSTYYANWVNGRFTIPKTSSTTVTLQMTSLSGADTASYFCARGNA

GVAVGALWGPGTLVTVSSGGGGSGGGGSLVPRGSKPIPNPLLGLDSTLVPRGSG

67

20
26

20
21

61
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S
e
q
u
e
n
c
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N
O
:

A
P
T
I
A
S
O
P
L
S
L
R
P
E
A
C
R
P
A
A
G
G
A
V
H
T
R
G
L
D
F
A
C
D
I
Y
I
W
A
P
L
A
G
T
C
G
V
L
L
L
S
L
V
I

D
A
P
A
Y
Q
Q
G
Q
N
Q
L
Y
N
E
L
N
L
G
R
R
E
E
Y
D
V
L
D
K
R
R
G
R
D
P
E
M
G
G
K
P
R
R
K
N
P
Q
E
G
L
Y
N
E
L

2
4

0
1
1
0
2
-
N
-
H
A
-

M
A
L
P
V
T
A
L
L
L
P
L
A
L
L
L
H
A
A
R
P
G
Y
P
Y
D
V
P
D
Y
A
D
I
V
M
T
Q
T
P
A
S
V
S
E
P
V
G
G
S
V
T
I
K
C

A
G
S
G
G
G
G
S
G
G
G
G
S
Q
E
Q
L
E
E
S
G
G
G
L
V
K
P
E
G
S
L
T
L
T
C
T
A
S
G
V
S
F
S
S
S
Y
W
I
Y
W
V
R
Q
A

2
0
2
6
2
0
2
1
6
1

Y
F
C
A
R
S
G
G
T
Y
S
A
F
D
I
W
G
Q
G
T
M
V
T
V
S
S
G
G
G
G
S
G
G
G
G
S
G
G
G
G
S
G
G
G
G
S
E
I
V
L
T
Q
S
F

P
T
P
A
P
T
I
A
S
Q
P
L
S
L
R
P
E
A
C
R
P
A
A
G
G
A
V
H
T
R
G
L
D
F
A
C
D
I
Y
I
W
A
P
L
A
G
T
C
G
V
L
L
L
S

2
5

0
1
1
0
3
-
N
-
H
A
-

Q
A
S
Q
S
I
S
N
W
L
A
W
Y
Q
Q
K
P
G
Q
P
P
K
L
L
I
Y
Q
A
S
K
L
A
S
G
V
P
S
R
F
K
G
S
G
S
G
T
E
Y
T
L
T
I
S
D

G
L
A
G
S
G
G
G
S
G
G
G
G
S
G
G
G
G
S
Q
V
Q
L
Q
E
S
G
P
G
L
V
K
P
S
E
T
L
S
L
T
C
T
V
S
G
G
S
I
S
Y
Y
S
W
T

P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R
L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T
K
V
E
I
K
T
T
T
P
A

P
R

2
6

0
1
1
1
2
-
N
-
H
A
-

Q
A
S
Q
S
F
Y
N
L
L
A
W
Y
Q
Q
K
P
G
Q
P
P
K
L
L
I
Y
D
A
S
D
L
A
S
G
V
P
S
R
F
K
G
S
G
S
G
T
D
F
T
L
T
I
S
D

G
M
D
L
W
G
P
G
T
L
V
T
V
S
S
G
G
G
G
S
G
G
G
G
S
L
V
P
R
G
S
K
P
I
P
N
P
L
L
G
L
D
S
T
L
V
P
R
G
S
G
G
G
G

R
K
K
L
L
Y
I
F
K
Q
P
F
M
R
P
V
O
T
T
Q
E
E
D
G
C
S
C
R
F
P
E
E
E
E
G
G
C
E
L
R
V
K
F
S
R
S
A
D
A
P
A
Y
O
O

2
7

0
1
1
1
3
-
N
-
H
A
-

M
A
L
P
V
T
A
L
L
L
P
L
A
L
L
L
H
A
A
R
P
G
Y
P
Y
D
V
P
D
Y
A
D
I
V
M
T
Q
T
P
A
S
V
S
E
P
V
G
G
T
V
T
I
M
O

6
7



SEQ
Name Amino Acid Sequence

NO:

GGGSGGGGSQVQLQESGPGLVKPSETLSLTCTVSGGSISYYSWTWVRQPAGQG

TYSAFDIWGQGTMVTVSSGGGGSGGGGSGGGGSGGGGSEIVLTQSPGTLSLS

FTLTISRLEPEDFAVYYCQQYGSSPWTFGQGTKVEIKTTTPAPRPPTPAPTI
ASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYC

KRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPA
YQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDK

28 01121-N-HA- MALPVTALLLPLALLLHAARPGYPYDVPDYAGFHTINATWWANITLVGPPDTPV
sec49k-V5- TWYDTQGLWFCNGSRVKNPQIRHTCNDQNLTLIHVNKTYERTYMGYNRQGTKKE

2G4STMB-53B6 DYKVVVIPPPPATVKPQPEPEYVFVYMGENKTLEGPPGTPVTWFNQDGKKFCEG
CKVLHPEFNHTCDKQNLILLFVNFTHDGAYLGYNHQGTQRTHYEVTVLDLFPDS

LTLINVTKDYEGTYYGTNDKDEGKRYRVKVNTTNSQSVKIQPYTRQTTPDQEHK

GSGGGGSQVQLQESGPGLVKPSETLSLTCTVSGGSISYYSWTWVRQPAGQGLEW

YSAFDIWGQGTMVTVSSGGGGSGGGGSGGGGSGGGGSEIVLTQSPGTLSLSPGE
RSTLSCRASQSFTSNYLAWYQQRPGQAPRLLIYGASTRAIGIPDRFSGSGSGTI

QGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMA

EAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR
29 01122-N-HA-

UL11-V5- PGDHVRWSYGPGGAGYMLCVYTGSWTEYKKPDIIFKCLSNNSLLLINVTVNYTN
2G4STMB-53B6 FYRTLTSLNNWVHNQHHHKFPGWNLDTCYSLTVNENGTFPTTTTKKPTTTTRTT

ITTTTKKTTTTRTTTAAKKTTISTTHHKHSSPKKSSTPNSHVEHHVGFEATAAE

SGGGGSQVQLQESGPGLVKPSETLSLTCTVSGGSISYYSWTWVRQPAGQGLEWI
GRIHISGVTNHNPSLKSRVSMSIDTSRTQFSLRLTSVTAADTAVYFCARSGGTY
SAFDIWGQGTMVTVSSGGGGSGGGGSGGGGSGGGGSEIVLTQSPGTLSLSPGER
STLSCRASQSFTSNYLAWYQQRPGQAPRLLIYGASTRAIGIPDRFSGSGSGTDF

PLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRG

GQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAE

30 01207-N-HA- - MALPVTALLLPLALLLHAARPGYPYDVPDYAQFSVLGPSGPILAMVGEDADLPC
IgV-V5-

2G4STMB-53B6 GKAALRIHNVTASDSGKYLCYFQDGDFYEKALVELKVAGGGGSGGGGSLVPRGS
KPIPNPLLGLDSTLVPRGSGGGGSGGGGSQVOLQESGPGLVKPSETLSLTCTVS
GGSISYYSWTWVRQPAGQGLEWIGRIHISGVTNHNPSLKSRVSMSIDTSRTQFS
RLTSVTAADTAVYFCARSGGTYSAFDIWGQGTMVTVSSGGGGSGGGGSGGGGS
GGGGSEIVLTQSPGTLSLSPGERSTLSCRASQSFTSNYLAWYQQRPGOAPRLLI

YGASTRAIGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSPWTFGQGT
KVEIKTTTPAPRPPTPAPTIASOPLSLRPEACRPAAGGAVHTRGLDFACDIYIW
APLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPE
CEEGGCELRVKFSRSADAPAYQQGONQLYNELNLGRREEYDVLDKRRGRDPEMG

31 MALPVTALLLPLALLLHAARPGYPYDVPDYAALGSDLHVDVKGYKDGGIHLECE

2G4STMB-53B6

68

20
26

20
21

61
   

   
19

 M
ar

 2
02

6

S
E
Q

1
9
 
M
a
r
 
2
0
2
6

N
a
m
e

A
m
i
n
o
 
A
c
i
d
 
S
e
q
u
e
n
c
e

N
O
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G
G
G
S
G
G
G
G
S
Q
V
Q
L
Q
E
S
G
P
G
L
V
K
P
S
E
T
L
S
L
T
C
T
V
S
G
G
S
I
S
Y
Y
S
W
T
W
V
R
Q
P
A
G
Q
G

T
Y
S
A
F
D
I
W
G
Q
G
T
M
V
T
V
S
S
G
G
G
G
S
G
G
G
G
S
G
G
G
G
S
G
G
G
G
S
E
I
V
L
T
Q
S
P
G
T
L
S
L
S

F
D
F
T
L
T
I
S
R
L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T
K
V
E
I
K
T
T
T
P
A
P
R
P
P
T
P
A
P
T
I

2
8

0
1
1
2
1
-
N
-
H
A
-

2
0
2
6
2
0
2
1
6
1

L
T
L
I
N
V
T
K
D
Y
E
G
T
Y
Y
G
T
N
D
K
D
E
G
K
R
Y
R
V
K
V
N
T
T
N
S
Q
S
V
K
I
Q
P
Y
T
R
Q
T
T
P
D
Q
E
H
K

S
G
G
G
G
S
Q
V
Q
L
Q
E
S
G
P
G
L
V
K
P
S
E
T
L
S
L
T
C
T
V
S
G
G
S
I
S
Y
Y
S
W
T
W
V
R
Q
P
A
G
Q
G
L
E
W

S
A
F
D
I
W
G
Q
G
T
M
V
T
V
S
S
G
G
G
G
S
G
G
G
G
S
G
G
G
G
S
G
G
G
G
S
E
I
V
L
T
Q
S
P
G
T
L
S
L
S
P
G
E

Q
G
Q
N
Q
L
Y
N
E
L
N
L
G
R
R
E
E
Y
D
V
L
D
K
R
R
G
R
D
P
E
M
G
G
K
P
R
R
K
N
P
Q
E
G
L
Y
N
E
L
Q
K
D
K
M
A

2
9

0
1
1
2
2
-
N
-
H
A
-

P
G
D
H
V
R
W
S
Y
G
P
G
G
A
G
Y
M
L
C
V
Y
T
G
S
W
T
E
Y
K
K
P
D
I
I
F
K
C
L
S
N
N
S
L
L
L
I
N
V
T
V
N
Y
T
N

S
G
G
G
G
S
Q
V
Q
L
Q
E
S
G
P
G
L
V
K
P
S
E
T
L
S
L
T
C
T
V
S
G
G
S
I
S
Y
Y
S
W
T
W
V
R
Q
P
A
G
Q
G
L
E
W
I

P
L
S
L
R
P
E
A
C
R
P
A
A
G
G
A
V
H
T
R
G
L
D
F
A
C
D
I
Y
I
W
A
P
L
A
G
T
C
G
V
L
L
L
S
L
V
I
T
L
Y
C
K
R
G

G
Q
N
Q
L
Y
N
E
L
N
L
G
R
R
E
E
Y
D
V
L
D
K
R
R
G
R
D
P
E
M
G
G
K
P
R
R
K
N
P
Q
E
G
L
Y
N
E
L
O
K
D
K
M
A
E

3
0

0
1
2
0
7
-
N
-
H
A
-

M
A
L
P
V
T
A
L
L
L
P
L
A
L
L
L
H
A
A
R
P
G
Y
P
Y
D
V
P
D
Y
A
Q
F
S
V
L
G
P
S
G
P
I
L
A
M
V
G
E
D
A
D
L
P
C

G
K
A
A
L
R
I
H
N
V
T
A
S
D
S
G
K
Y
L
C
Y
F
Q
D
G
D
F
Y
E
K
A
L
V
E
L
K
V
A
G
G
G
G
S
G
G
G
G
S
L
V
P
R
G
S

3
1

M
A
L
P
V
T
A
L
L
L
P
L
A
L
L
L
H
A
A
R
P
G
Y
P
Y
D
V
P
D
Y
A
A
L
G
S
D
L
H
V
D
V
K
G
Y
K
D
G
G
I
H
L
E
C
R

2
G
4
S
T
M
B
-
5
3
B
6

6
8



SEQ
Name Amino Acid Sequence

NO:

NPLLGLDSTLVPRGSGGGGSGGGGSQVQLQESGPGLVKPSETLSLTCTVSGGSI

SVTAADTAVYFCARSGGTYSAFDIWGQGTMVTVSSGGGGSGGGGSGGGGSGGGG

TRAIGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSPWTFGQGTKVEI

HMQALPPR

domain (ISD)

34 CD3 intra- RVKFSRSADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNE
cellular
signaling LPPR
domain (ISD)

35 CD28-IC (CD28 RSKRSRGGHSDYMNMTPRRPGPTRKHYQPYAPPRDFAAYRS
co-
stimulatory
domain)

36 FcyRIIIc
GLAVSTISSFFPPGYQ

hinge

37 CD8 hinge
38

PEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVS

39 CD8
transmembrane
(TM) domain

40 CD3? intra-
cellular

QEGLYNELQKDEMAEAYSEIGMKGERRRGKGHDGLYQGLSTATRDTYDALHMQA
signaling
domain (ISD)

41 FCeRI -TM-IC
(FcsRI CY

KIKRTRKGFRLLNPHPKPNPKNN

cellular
domain)

42 FosRIß-AITAM
(FCERI B
chain without
ITAM)

43 CD28-IC (CD28

co- RSKRSRGGHSDYMNMTPRRPGPTRKHYQPYAPPRDEAAYRS
stimulatory
domain)

69
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26

20
21

61
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E
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H
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2
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2
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1
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P
R
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K
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S
R
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G
H
S
D
Y
M
N
M
T
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R
P
G
P
T
R
K
H
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Q
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Y
A
P
P
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F
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A
Y
R
S

3
6

F
c
y
R
I
I
I
c

G
L
A
V
S
T
I
S
S
F
F
P
P
G
Y
Q

3
7

C
D
8
 
h
i
n
g
e

3
8

P
E
v
k
e
n
w
y
v
d
g
v
e
v
h
n
a
k
t
k
p
r
e
f
Q
y
n
s
t
y
r
v
v
s
v
l
t
v
l
h
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o
m
l
n
G
k
E
y
h
c
k
v

3
9

C
D
8

4
0

C
D
3
?
 
i
n
t
r
a
-

Q
E
G
L
Y
N
E
L
Q
R
D
E
M
A
E
A
Y
S
E
1
G
M
K
G
E
R
R
R
G
K
G
H
D
G
L
Y
Q
G
L
S
T
A
T
R
D
1
Y
D
A
L
H
M
Q
A

4
1

F
C
e
R
I
 
-
T
M
-
I
C

K
I
K
R
T
R
K
G
F
R
L
L
N
P
H
P
K
P
N
P
K
N
N

c
e
l
l
u
l
a
r

4
2

F
o
s
r
i
ß
-
A
I
T
A
M

4
3

C
D
2
8
-
I
C
 
(
C
D
2
8

R
S
K
R
S
R
G
G
H
S
D
Y
M
N
M
T
P
R
R
P
G
P
T
R
K
H
Y
Q
P
Y
A
P
P
R
D
E
A
A
Y
R
S

6
9



SEQ
Name Amino Acid Sequence

NO:

FoeRIy-SP
(signal
peptide)

45 FCERI -AITAM
(FceRI Y LGEPQLCYILDAILFLYGIVLTLLYCRLK
chain without IQVRKAAITSYEKS
ITAM)

46 GSG-P2A (GSG-
P2A ribosomal

GSGATNFSLLKQAGDVEENPGP
skip poly-
peptide)

47 GSG-T2A (GSG-
T2A ribosomal

GSGEGRGSLLTCGDVEENPGP

48 CPYSNPSLCSGGGGSELPTQGTESNVSTNVSPAKPTTTACPYSNPSLCSGGGGS

VLLLSLVITLYCNHRNRRRVCKCPRPVV

KPTTTACPYSNPSLCSGGGGSPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVH
TRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCNHRNRRRVCKCPRPVV

50 CPYSNPSLC

GSGGGGSCPYSNPSLCSGGGGSCPYSNPSLCSGGGGS

GGGGSGGGGSGGGSG

carboxy GS GGGSGGGGSGGGGS

55 V5

56 Leader- 53B6 MALPVTALLLPLALLLHAARPQVQLQESGPGLVKPSETLSLTCTVSGGSISYYS
scFv

ADTAVYFCARSGGTYSAFDIWGQGTMVTVSSGGGGSGGGGSGGGGSGGGGSEIV
LTQSPGTLSLSPGERSTLSCRASQSFTSNYLAWYQQRPGQAPRLLIYGASTRAI
GIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSPWTFGQGTKVEIK

57 GGGGSGGGGSGGGGS

178 GGGGS

181 GGGGSGGGGSGGGSGSGGGGSGGGSGGGSGGGSGSGGGGSGGGGS
sequence 2)

182 GGGGSGGGGSGGGSGGGSGSGGGGSGGGGSGGGGSGGGGSGGGGS
PROTEASE CLEAVAGE SITES:

32 TMB cleavage
site

53 LSGRSDNHSPLGLAGS

89 MMP2/9/MTSP VHMPLGFLGPRQARVVNG

90 VHMPLGFLGPGSARVVNG

RQARVVNG

92 RQARVGSG

93 MMP2/9 (1) VHMPLGFLGP

94 MMP2/9 (2) VHMPLSFLGP

70
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-
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P
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R
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P
S
L
C
S
G
G
G
G
S
P
A
P
R
P
P
T
P
A
P
T
I
A
S
Q
P
L
S
L
R
P
E
A
C
R
P
A
A
G
G
A
V
H

5
0

C
P
Y
S
N
P
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P
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P
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S
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G
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L
P
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P
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S
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S
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G
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G
G
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S
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G
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G
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G
G
G
S
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G
G
G
S
G
G
G
G
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G
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G
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5
3

L
S
G
R
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P
L
G
L
A
G
S

8
9

M
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2
/
9
/
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T
S
P

9
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V
H
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G
F
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P
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S
A
R
V
V
N
G

R
Q
A
R
V
V
N
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9
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R
Q
A
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1
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H
M
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L
G
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L
G
P

9
4

M
M
P
2
/
9
 
(
2
)

7
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SEQ
Name Amino Acid Sequence

NO:

95 MTSP (3) PMAKK

96 PMAKGS

97 LSGRSDNH

LSGRSDSH

103

104

105 PMAKG

GSARVVNG

7 GGGGSGGGGSGGGSGSKPIPNPLLGLDSTGGGSGSGGGGSGGGGS

GGGGSGGGGSLVPRGSKPIPNPLLGLDSTLVPRGSGGGGSGGGGS
9 GGGGSGGGGSGGGSGLSGRSDNHSPLGLAGSGGGSGGGGSGGGGS

(also
referred to
as TPS1
(45aa) ; same

sequence as
TPS3 (45aa)
and TPS2
(45aa))

10 GSTPS2 (55aa) GGGGS LS GRS DNHS PLGLAGS KPI GRS DNHS LGLAG GGGG
(also
referred to
as "TPS2
(55aa) ")

99

GGGGSVHMPLGFLGPGSARVVNGGS

102 GGGGSGGGGSPMAKGSGGGSGGGGS

107 TPS4 (45aa)

172 TPS8 (25aa)

173 TPS9 (25aa) GGSVHMPLGFLGPGGSGGGSPMAKK
174 TPS10 (25aa) GGSPLGVRGKGGGGSGGGGSPMAKK

175 TPS11 (25aa) GGS PLGLAGS GGGS RQARVVNG
TPS12 (25aa)

177 GGSPLGVRGKGGSGGGSRQARVVNG
TPS5 45aa

109 TPS6 20aa

GGGGS GGGGS PMAKKGGGGS GGGGS

111 GGGGS GGGGS PMAKKGGGGS GGGG GGGGS

TPS6 35aa

114 TPS7 45aa GGGGS GGGGS GGGGS GGGGS PMAKG GGGS GGGGS GGGGS GGGGS

TPS8 45aa

116 TPS9 45aa GGGGSGGGGSGGSVHMPLGFLGPGGSGGGSPMAKKGGGGSGGGGS

117 TPS10 45aa

118 TPS11 45aa GGGGSGGGGSGGSSPLGLAGSGSGGGSRQARVVNGGGGGSGGGGS

TPS12 45aa

71
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R
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6
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P
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T
P
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P
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P
L
G
L
A
G
S
 
G
G
G
S
 
R
Q
A
R
V
 
G
G
G
G
G
S
 
G
G
G
G
S

T
P
S
1
2
 
4
5
a
a

7
1



SEQ
Name Amino Acid Sequence

NO:

Exemplary protease-activating CD45-gate MUC16-specific CARs

121 N-HA- MALPVTALLLPLALLLHAARPGYPYDVPDYADIVMTQTPASVSEPVGGSVTIKC
4131scFv-
TPS4-53B6

GSTYYASWAKGRFTVSETSSTTVTLQMTSLTAADTATYFCARASAWTYGMDLWG
PGTLVTVSSGGGGSGGGGSGGGGSVHMPLGFLGPRQARVVNGGSGGGGSGGGGS
QVQLQESGPGLVKPSETLSLTCTVSGGSISYYSWTWVRQPAGQGLEWIGRIHIS

ASQSFTSNYLAWYQQRPGQAPRLLIYGASTRAIGIPDRFSGSGSGTDFTLTISE

IFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYQQGQNQLY

MKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR
122 MALPVTALLLPLALLLHAARPGYPYDVPDYADIVMTQTPASVSEPVGGSVTIKC

QASQSFYNLLAWYQQKPGQPPKLLIYDASDLASGVPSRFKGSGSGTDFTLTISI
TPS5-53B6 LECADAAAYYCQSADGSSYAFGGGTEVVVKGGGGGSGGGGSGGGGSGGGGSQEQ

LEESGGGLVKPEGSLTLTCTASGVSFSSSYWIYWVRQAPGKGLEWIACIYTGSS

PGTLVTVSSGGGGSGGGGSGGGGSVHMPLGFLGPGSARVVNGGSGGGGSGGGGS
QVQLQESGPGLVKPSETLSLTCTVSGGSTSYYSWTWVRQPAGQGLEWIGRIHIS

GQGTMVTVSSGGGGSGGGGSGGGGSGGGGSEIVLTQSPGTLSLSPGERSTLSCR
SQSFTSNYLAWYQQRPGQAPRLLIYGASTRAIGIPDRFSGSGSGTDFTLTISR
LEPEDFAVYYCQQYGSSPWTFGQGTKVEIKTTTPAPRPPTPAPTIASQPLSLRP
EACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLY
I FKQPFMRPVOTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYQQGQNQLY

MKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR
N-HA-

DASQSFYNLLAWYQQKPGQPPKLLIYDASDLASGVPSRFKGSGSGTDFTLTISD
TPS6-53B6 LECADAAAYYCQSADGSSYAFGGGTEVVVKGGGGGSGGGGSGGGGSGGGGSQEQ

LEESGGGLVKPEGSLTLTCTASGVSFSSSYWIYWVRQAPGKGLEWIACIYTGSS

GVTNHNPSLKSRVSMSIDTSRTQFSLRLTSVTAADTAVYFCARSGGTYSAFDIW

LEPEDFAVYYCQQYGSSPWTFGQGTKVEIKTTTPAPRPPTPAPTIASOPLSLRP
EACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLY

NELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIG

124

4131scFv- QASQSFYNLLAWYQQKPGQPPKLLIYDASDLASGVPSRFKGSGSGTDFTLTISD

LEESGGGLVKPEGSLTLTCTASGVSFSSSYWIYWVRQAPGKGLEWIACIYTGSS
GSTYYASWAKGRFTVSETSSTTVTLQMTSLTAADTATYFCARASAWTYGMDLWG
PGTLVTVSSGGGGSGGGGSGGGGSGGGGSPMAKGSGGGSGGGGSGGGGSGGGGS
QVQLQESGPGLVKPSETLSLTCTVSGGSISYYSWTWVRQPAGQGLEWIGRIHIS

GQGTMVTVSSGGGGSGGGGSGGGGSGGGGSEIVLTQSPGTLSLSPGERSTLSCR
ASQSFTSNYLAWYQQRPGQAPRLLIYGASTRAIGIPDRFSGSGSGTDFTLTISR

72
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S
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SEQ
Name Amino Acid Sequence

NO:

LEPEDFAVYYCQQYGSSPWTFGQGTKVEIKTTTPAPRPPTPAPTIASOPLSLRE

NELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELOKDKMAEAYSEIG

MKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR
125 N-HA- MALPVTALLLPLALLLHAARPGYPYDVPDYADIVMTQTPASVSEPVGGSVTIKC

4131scFv-
2XTPS4-53B6

GKGLEWIACIYTGSSGSTYYASWAKGRFTVSETSSTTVTLQMTSLTAADTATYF
CARASAWTYGMDLWGPGTLVTVSSGGGGSGGGGSGGGGSVHMPLGFLGPRQARV

PAGQGLEWIGRIHISGVTNHNPSLKSRVSMSIDTSRTQFSLRLTSVTAADTAVY
FCARSGGTYSAFDIWGQGTMVTVSSGGGGSGGGGSGGGGSGGGGSEIVLTQSPG

SGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSPWTFGQGTKVEIKTTTPAPRPP

126 N-HA-
4131scFv- QASQSFYNLLAWYQQKPGQPPKLLIYDASDLASGVPSRFKGSGSGTDFTLTISD
2XTPS5-53B6

GKGLEWIACIYTGSSGSTYYASWAKGRFTVSETSSTTVTLOMTSLTAADTATYF

SGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSPWTFGQGTKVEIKTTTPAPRPP

VITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKFSR

127 N-HA-
4131scFv- QASQSFYNLLAWYQQKPGQPPKLLIYDASDLASGVPSRFKGSGSGTDFTLTISD
2XTPS6-53B6 LECADAAAYYCQSADGSSYAFGGGTEVVVKGGGGGSGGGGSGGGGSPMAKKGGG

SGGGGSGGGGSQEQLEESGGGLVKPEGSLTLTCTASGVSFSSSYWIYWVRQAP

CARASAWTYGMDLWGPGTLVTVSSGGGGSGGGGSGGGGSGGGGSPMAKKGGGGS
GGGGSGGGGSGGGGSQVQLQESGPGLVKPSETLSLTCTVSGGSISYYSWTWVRQ

TLSLSPGERSTLSCRASQSFTSNYLAWYQQRPGQAPRLLIYGASTRAIGIPDRE

PAPTIASOPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSI
VITLYCKRGRKKLLYIFKQPEMRPVOTTQEEDGCSCRFPEEEEGGCELRVKFSR

LQKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR
128 N-HA-

4131scFv-
2XTPS7-53B6

GKGLEWIACIYTGSSGSTYYASWAKGRFTVSETSSTTVTLOMTSLTAADTATYF
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A
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S
e
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u
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c
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N
O
:

L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T
K
V
E
I
K
T
T
T
P
A
P
R
P
P
T
P
A
P
T
I
A
S
O
P
L
S
L
R
P

1
2
5

N
-
H
A
-

G
K
G
L
E
W
I
A
C
I
Y
T
G
S
S
G
S
T
Y
Y
A
S
W
A
K
G
R
F
T
V
S
E
T
S
S
T
T
V
T
L
O
M
T
S
L
T
A
A
D
T
A
T
Y
E

2
0
2
6
2
0
2
1
6
1

P
A
G
Q
G
L
E
W
I
G
R
I
H
I
S
G
V
T
N
H
N
P
S
L
K
S
R
V
S
M
S
I
D
T
S
R
T
Q
F
S
L
R
L
T
S
V
T
A
A
D
T
A
V
Y

S
G
S
G
S
G
T
D
F
T
L
T
I
S
R
L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T
K
V
E
I
K
T
T
T
P
A
P
R
P
P

1
2
6

N
-
H
A
-

Q
A
S
Q
S
F
Y
N
L
L
A
W
Y
Q
Q
K
P
G
Q
P
P
K
L
L
I
Y
D
A
S
D
L
A
S
G
V
P
S
R
F
K
G
S
G
S
G
T
D
F
T
L
T
I
S
D

G
K
G
L
E
W
I
A
C
I
Y
T
G
S
S
G
S
T
Y
Y
A
S
W
A
K
G
R
F
T
V
S
E
T
S
S
T
T
V
T
L
Q
M
T
S
L
T
A
A
D
T
A
T
Y
F

S
G
S
G
S
G
T
D
F
T
L
T
I
S
R
L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T
K
V
E
I
K
T
T
T
P
A
P
R
P
P

I
T
L
Y
C
K
R
G
R
K
K
L
L
Y
I
F
K
Q
P
F
M
R
P
V
Q
T
T
Q
E
E
D
G
C
S
C
R
F
P
E
E
E
E
G
G
C
E
L
R
V
K
E
S
R

1
2
7

N
-
H
A
-

Q
A
S
Q
S
F
Y
N
L
L
A
W
Y
Q
Q
K
P
G
Q
P
P
K
L
L
I
Y
D
A
S
D
L
A
S
G
V
P
S
R
F
K
G
S
G
S
G
T
D
F
T
L
T
I
S
D

C
A
R
A
S
A
W
T
Y
G
M
D
L
W
G
P
G
T
L
V
T
V
S
S
G
G
G
G
S
G
G
G
G
S
G
G
G
G
S
G
G
G
G
S
P
M
A
K
K
G
G
G
G
S

T
L
S
L
S
P
G
E
R
S
T
L
S
C
R
A
S
Q
S
F
T
S
N
Y
L
A
W
Y
Q
Q
R
P
G
Q
A
P
R
L
L
I
Y
G
A
S
T
R
A
I
G
I
P
D
R
E

P
A
P
T
I
A
S
O
P
L
S
L
R
P
E
A
C
R
P
A
A
G
G
A
V
H
T
R
G
L
D
F
A
C
D
I
Y
I
W
A
P
L
A
G
T
C
G
V
L
L
L
S
L

L
Q
K
D
K
M
A
E
A
Y
S
E
I
G
M
K
G
E
R
R
R
G
K
G
H
D
G
L
Y
O
G
L
S
T
A
T
K
D
T
Y
D
A
L
H
M
Q
A
L
P
P
R

1
2
8

N
-
H
A
-

K
G
L
E
W
I
A
C
I
Y
T
G
S
S
G
S
T
Y
Y
A
S
W
A
K
G
R
F
T
V
S
E
T
S
S
T
T
V
T
L
O
M
T
S
L
T
A
A
D
T
A
T
Y
F



SEQ
Name Amino Acid Sequence

NO:

GGGGSGGGGSGGGGSOVOLQESGPGLVKPSETLSLTCTVSGGSISYYSWTWVRO

FCARSGGTYSAFDIWGQGTMVTVSSGGGGSGGGGSGGGGSGGGGSEIVLTQSPG
LSLSPGERSTLSCRASQSFTSNYLAWYQQRPGQAPRLLIYGASTRAIGIPDRF

SADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYN
ELQKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

129 N-HA-BTN3A1- MALPVTALLLPLALLLHAARPGYPYDVPDYAQFSVLGPSGPILAMVGEDADLPC
V5-2G4STMB-
53B6

GIHLECRSTGWYPQPQIQWSNNKGENIPTVEAPVVADGVGLYAVAASVIMRGS

FVSGGSISYYSWTWVRQPAGQGLEWIGRIHISGVTNHNPSLKSRVSMSIDTSRI

GGSGGGGSEIVLTQSPGTLSLSPGERSTLSCRASQSFTSNYLAWYQQPPGQAPR
LLIYGASTRAIGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSPWTFG
QGTKVEIKTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDI
YIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCR
FPEEEEGGCELRVKFSRSADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDE

KDTYDALHMQALPPR
130 N-HA-RORB-V5-

2G4STMB-53B6
LEPEDFAVYYCQQSNTWPFTFGQGTKLEIKGGGGSGGGGSGGGGSGGGGSEVOL
VESGAEVKKPGASVKVSCKASGYTFTNYIIHWVKQEPGQGLEWIGYFNPYNHGT
KYNEKFKGRATLTADKSISTAYMELSSLRSEDTAVYYCARSGPYAWFDTWGQGT
TVTVSSGGGGSGGGGSLVPRGSKPIPNPLLGLDSTLVPRGSGGGGSGGGGSQVQ
LQESGPGLVKPSETLSLTCTVSGGSISYYSWTWVRQPAGQGLEWIGRIHISGVI

MVTVSSGGGGSGGGGSGGGGSGGGGSEIVLTQSPGTLSLSPGERSTLSCRAS

DFAVYYCQQYGSSPWTFGQGTKVEIKTTTPAPRPPTPAPTIASQPLSLRPEAC
RPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFK
QPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYQQGQNQLYNEL

131 N-HA-RORB-V5-
3G4S-53B6 - RASQNIGTSIQWYQQKPGQAPRLLIRSSSESISGIPSRFSGSGSGTDFTLTISS

KYNEKFKGRATLTADKSISTAYMELSSLRSEDTAVYYCARSGPYAWFDTWGQGT
TVTVSSGGGGSGGGGSGGGSGSKPIPNPLLGLDSTGGGSGSGGGGSGGGGSQVQ

NHNPSLKSRVSMSIDTSRTQFSLRLTSVTAADTAVYFCARSGGTYSAFDIWGQG

DFAVYYCQQYGSSPWTFGQGTKVEIKTTTPAPRPPTPAPTIASQPLSLRPEAC

QPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYQQGQNQLYNEL
NLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKG

ERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR
132 N-HA-RORB-

TPS4-53B6 -
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2
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2
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A
m
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n
o
 
A
c
i
d
 
S
e
q
u
e
n
c
e

N
O
:

G
G
G
G
S
G
G
G
G
S
G
G
G
G
S
Q
V
Q
L
Q
E
S
G
P
G
L
V
K
P
S
E
T
L
S
L
T
C
T
V
S
G
G
S
I
S
Y
Y
S
W
T
W
V
R
Q

F
C
A
R
S
G
G
T
Y
S
A
F
D
I
W
G
Q
G
T
M
V
T
V
S
S
G
G
G
G
S
G
G
G
G
S
G
G
G
G
S
G
G
G
G
S
E
I
V
L
T
Q
S
P
G

S
A
D
A
P
A
Y
Q
Q
G
Q
N
Q
L
Y
N
E
L
N
L
G
R
R
E
E
Y
D
V
L
D
K
R
R
G
R
D
P
E
M
G
G
K
P
R
R
K
N
P
Q
E
G
L
Y
N

1
2
9

N
-
H
A
-
B
T
N
3
A
1
-

M
A
L
P
V
T
A
L
L
L
P
L
A
L
L
L
H
A
A
R
P
G
Y
P
Y
D
V
P
D
Y
A
Q
F
S
V
L
G
P
S
G
P
I
L
A
M
V
G
E
D
A
D
L
P
C

2
0
2
6
2
0
2
1
6
1

G
I
H
L
E
C
R
S
T
G
W
Y
P
Q
P
Q
I
Q
W
S
N
N
K
G
E
N
I
P
T
V
E
A
P
V
V
A
D
G
V
G
L
Y
A
V
A
A
S
V
I
M
R
G
S
S

T
V
S
G
G
S
I
S
Y
Y
S
W
T
W
V
R
Q
P
A
G
Q
G
L
E
W
I
G
R
I
H
I
S
G
V
T
N
H
N
P
S
L
K
S
R
V
S
M
S
I
D
T
S
R
T

G
G
S
G
G
G
G
S
E
I
V
L
T
Q
S
P
G
T
L
S
L
S
P
G
E
R
S
T
L
S
C
R
A
S
Q
S
F
T
S
N
Y
L
A
W
Y
Q
Q
R
P
G
Q
A
P
R

K
D
T
Y
D
A
L
H
M
Q
A
L
P
P
R

1
3
0

N
-
H
A
-
R
O
R
B
-
V
5
-

E
P
E
D
F
A
V
Y
Y
C
Q
Q
S
N
T
W
P
F
T
F
G
Q
G
T
K
L
E
I
K
G
G
G
G
S
G
G
G
G
S
G
G
G
G
S
G
G
G
G
S
E
V
Q
L

T
M
V
T
V
S
S
G
G
G
G
S
G
G
G
G
S
G
G
G
G
S
G
G
G
G
S
E
I
V
L
T
Q
S
P
G
T
L
S
L
S
P
G
E
R
S
T
L
S
C
R
A
S
Q

E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T
K
V
E
I
K
T
T
T
P
A
P
R
P
P
T
P
A
P
T
I
A
S
Q
P
L
S
L
R
P
E
A
C

1
3
1

N
-
H
A
-
R
O
R
B
-
V
5
-

R
A
S
Q
N
I
G
T
S
I
Q
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
R
S
S
S
E
S
I
S
G
I
P
S
R
F
S
G
S
G
S
G
T
D
F
T
I
T
I
S
S

K
Y
N
E
K
F
K
G
R
A
T
L
T
A
D
K
S
I
S
T
A
Y
M
E
L
S
S
L
R
S
E
D
T
A
V
Y
Y
C
A
R
S
G
P
Y
A
W
F
D
T
W
G
Q
G
T

N
H
N
P
S
L
K
S
R
V
S
M
S
I
D
T
S
R
T
Q
F
S
L
R
L
T
S
V
T
A
A
D
T
A
V
Y
F
C
A
R
S
G
G
T
Y
S
A
F
D
I
W
G
O
G

D
F
A
V
Y
Y
C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T
K
V
E
I
K
T
T
T
P
A
P
R
P
P
T
P
A
P
T
I
A
S
Q
P
L
S
L
R
P
E
A
C

2

1
3
2

N
-
H
A
-
R
O
R
B
-

7
4



SEQ
Name Amino Acid Sequence

NO:

EPEDFAVYYCQQSNTWPFTFGQGTKLEIKGGGGSGGGGSGGGGSGGGGSEVOL

YNEKFKGRATLTADKSISTAYMELSSLRSEDTAVYYCARSGPYAWFDTWGQGT

NHNPSLKSRVSMSIDTSRTQFSLRLTSVTAADTAVYFCARSGGTYSAFDIWGQG

FTSNYLAWYQQRPGQAPRLLIYGASTRAIGIPDRFSGSGSGTDFTLTISRLEF

NLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKG

ERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR
133 N-HA-RORB-

TPS6-53B6 RASQNIGTSIQWYQQKPGQAPRLLIRSSSESISGIPSRFSGSGSGTDFTLTISS
LEPEDFAVYYCQQSNTWPFTFGQGTKLEIKGGGGSGGGGSGGGGSGGGGSEVQL

KYNEKFKGRATLTADKSISTAYMELSSLRSEDTAVYYCARSGPYAWFDTWGQGT

EDFAVYYCQQYGSSPWTFGQGTKVEIKTTTPAPRPPTPAPTIASOPLSLRPEAC

QPFMRPVOTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYQQGONOLYNEL
NLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKG

134 N-HA-RORB- -

2XTPS4-53B6

GLEWIGYFNPYNHGTKYNEKFKGRATLTADKSISTAYMELSSLRSEDTAVYYCA

GSGGGGSGGGGSQVQLQESGPGLVKPSETLSLTCTVSGGSISYYSWTWVRQPAC

GSGTDFTLTISRLEPEDFAVYYCQQYGSSPWTFGQGTKVEIKTTTPAPRPPTPA
PTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVIT

LYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKFSRSAD

135
I I

2XTPS6-53B6

GGGGSGGGGSEVQLVESGAEVKKPGASVKVSCKASGYTFTNYIIHWVKQEPGQ

RSGPYAWFDTWGQGTTVTVSSGGGGSGGGGSGGGGSGGGGSPMAKKGGGGSGGG
SGGGGSGGGGSQVQLQESGPGLVKPSETLSLTCTVSGGSISYYSWTWVRQPAG

SGGTYSAFDIWGQGTMVTVSSGGGGSGGGGSGGGGSGGGGSEIVLTQSPGTLS

.YCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKFSRSAL
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S
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N
O
:

E
P
E
D
F
A
V
Y
Y
C
Q
Q
S
N
T
W
P
F
T
F
G
Q
G
T
K
L
E
I
K
G
G
G
G
S
G
G
G
G
S
G
G
G
G
S
G
G
G
G
S
E
V
O
L

K
Y
N
E
K
F
K
G
R
A
T
L
T
A
D
K
S
I
S
T
A
Y
M
E
L
S
S
L
R
S
E
D
T
A
V
Y
Y
C
A
R
S
G
P
Y
A
W
F
D
T
W
G
Q
G
T

N
H
N
P
S
L
K
S
R
V
S
M
S
I
D
T
S
R
T
Q
F
S
L
R
L
T
S
V
T
A
A
D
T
A
V
Y
F
C
A
R
S
G
G
T
Y
S
A
F
D
I
W
G
Q
G

S
F
T
S
N
Y
L
A
W
Y
Q
Q
R
P
G
Q
A
P
R
L
L
I
Y
G
A
S
T
R
A
I
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R
L
E
P

2
0
2
6
2
0
2
1
6
1

N
L
G
R
R
E
E
Y
D
V
L
D
K
R
R
G
R
D
P
E
M
G
G
K
P
R
R
K
N
P
Q
E
G
L
Y
N
E
L
Q
K
D
K
M
A
E
A
Y
S
E
I
G
M
K
G

1
3
3

N
-
H
A
-
R
O
R
B
-

R
A
S
Q
N
I
G
T
S
I
Q
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
R
S
S
S
E
S
I
S
G
I
P
S
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
S

K
Y
N
E
K
F
K
G
R
A
T
L
T
A
D
K
S
I
S
T
A
Y
M
E
L
S
S
L
R
S
E
D
T
A
V
Y
Y
C
A
R
S
G
P
Y
A
W
F
D
T
W
G
Q
G
T

G
D
F
A
V
Y
Y
C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T
K
V
E
I
K
T
T
T
P
A
P
R
P
P
T
P
A
P
T
I
A
S
Q
P
L
S
L
R
P
E
A
C

P
F
M
R
P
V
Q
T
T
Q
E
E
D
G
C
S
C
R
F
P
E
E
E
E
G
G
C
E
L
R
V
K
F
S
R
S
A
D
A
P
A
Y
Q
Q
G
Q
N
Q
L
Y
N
E
L

1
3
4

N
-
H
A
-
R
O
R
B
-

G
L
E
W
I
G
Y
F
N
P
Y
N
H
G
T
K
Y
N
E
K
F
K
G
R
A
T
L
T
A
D
K
S
I
S
T
A
Y
M
E
L
S
S
L
R
S
E
D
T
A
V
Y
Y
C
A

G
S
G
G
G
G
S
G
G
G
G
S
Q
V
Q
L
Q
E
S
G
P
G
L
V
K
P
S
E
T
L
S
L
T
C
T
V
S
G
G
S
T
S
Y
Y
S
W
T
W
V
R
Q
P
A
G

G
S
G
T
D
F
T
L
T
I
S
R
L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T
K
V
E
I
K
T
T
T
P
A
P
R
P
P
T
P
A

K
D
K
M
A
E
A
Y
S
E
I
G
M
K
G
E
R
R
R
G
K
G
H
D
G
L
Y
Q
G
L
S
T
A
T
K
D
T
Y
D
A
L
H
M
Q
A
L
P
P
R

1
3
5

M
A
L
P
V
T
A
L
L
L
P
L
A
L
L
L
H
A
A
R
P
G
Y
P
Y
D
V
P
D
Y
A
D
I
L
L
T
Q
S
P
A
T
L
S
L
S
P
G
E
R
A
T
L
S
C

2
X
T
P
S
6
-
5
3
B
6

G
G
G
G
S
G
G
G
G
S
E
V
Q
L
V
E
S
G
A
E
V
K
K
P
G
A
S
V
K
V
S
C
K
A
S
G
Y
T
F
T
N
Y
I
I
H
W
V
K
Q
E
P
G
O

R
S
G
P
Y
A
W
F
D
T
W
G
Q
G
T
T
V
T
V
S
S
G
G
G
G
S
G
G
G
G
S
G
G
G
G
S
G
G
G
G
S
P
M
A
K
K
G
G
G
G
S
G
G
G

R
S
G
G
T
Y
S
A
F
D
I
W
G
Q
G
T
M
V
T
V
S
S
G
G
G
G
S
G
G
G
G
S
G
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SEQ
Name Amino Acid Sequence

NO:

PAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNEL

136 V5-GS20- MALPVTALLLPLALLLHAARPGKPIPNPLLGLDSTGGGGSGGGGSGGGGSGGGG
4131scFv-
TPS1-53B6 LASGVPSRFKGSGSGTDFTLTISDLECADAAAYYCQSADGSSYAFGGGTEVVVK

GGGGGSGGGGSGGGGSGGGGSQEQLEESGGGLVKPEGSLTLTCTASGVSFSSSY

TAADTATYFCARASAWTYGMDLWGPGTLVTVSSGGGGSGGGGSGGGSGLSGRSD

YYSWTWVRQPAGQGLEWIGRIHISGVTNHNPSLKSRVSMSIDTSRTQFSLRLTS
VTAADTAVYFCARSGGTYSAFDIWGQGTMVTVSSGGGGSGGGGSGGGGSGGGGS
EIVLTQSPGTLSLSPGERSTLSCRASQSFTSNYLAWYQQRPGQAPRLLIYGAST

FCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVOTTQEEDGCSCRFPEEEEGG

MQALPPR
137 V5-GS20-

4131scFv- SDIVMTQTPASVSEPVGGSVTIKCQASQSFYNLLAWYQQKPGQPPKLLIYDASI

TPS4-53B6 LASGVPSRFKGSGSGTDFTLTISDLECADAAAYYCQSADGSSYAFGGGTEVVVK
GGGGGSGGGGSGGGGSGGGGSQEQLEESGGGLVKPEGSLTLTCTASGVSFSSSY

IYWVRQAPGKGLEWIACIYTGSSGSTYYASWAKGRFTVSETSSTTVTLOMTSI

TAADTATYFCARASAWTYGMDLWGPGTLVTVSSGGGGSGGGGSGGGGSVHMPLG

YYSWTWVRQPAGQGLEWIGRIHISGVTNHNPSLKSRVSMSIDTSRTOFSLRLTS

RAIGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSPWTFGQGTKVEIK
"TTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAG
FCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGG
CELRVKFSRSADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRR
KNPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALH

138 V5-GS20- - MALPVTALLLPLALLLHAARPGKPIPNPLLGLDSTGGGGSGGGGSGGGGSGGGE

4131scFv-
TPS6-53B6 LASGVPSRFKGSGSGTDFTLTISDLECADAAAYYCQSADGSSYAFGGGTEVVVK

GGGGGSGGGGSGGGGSGGGGSQEQLEESGGGLVKPEGSLTLTCTASGVSFSSS Y
WIYWVRQAPGKGLEWIACIYTGSSGSTYYASWAKGRFTVSETSSTTVTLQMTSI

VTAADTAVYFCARSGGTYSAFDIWGQGTMVTVSSGGGGSGGGGSGGGGSGGGGS
EIVLTQSPGTLSLSPGERSTLSCRASQSFTSNYLAWYQQRPGQAPRLLIYGAST
RAIGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSPWTFGQGTKVEIK
FTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAG
FCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVOTTQEEDGCSCRFPEEEEGG

NPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGLYOGLSTATKDTYDALH

139 V5-GS20- -

4131scFv- SDIVMTQTPASVSEPVGGSVTIKCQASQSFYNLLAWYQQKPGQPPKLLIYDASD
2XTPS6-53B6 -

GGGGGSGGGGSGGGGSPMAKKGGGGSGGGGSGGGGSQEQLEESGGGLVKPEGS
TLTCTASGVSFSSSYWIYWVRQAPGKGLEWIACIYTGSSGSTYYASWAKGRFTV

ETSSTTVTLQMTSLTAADTATYFCARASAWTYGMDLWGPGTLVTVSSGGGGSG
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P
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P
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S
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R
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S
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R
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R
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R
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P
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P
P
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P
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P
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P
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P
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S
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I
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P
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P
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D
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P
P
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S
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SEQ
Name Amino Acid Sequence

NO:

ETLSLTCTVSGGSISYYSWTWVRQPAGQGLEWIGRIHISGVTNHNPSLKSRVSM

GGGGSGGGGSGGGGSEIVLTQSPGTLSLSPGERSTLSCRASQSFTSNYLAWYQQ

SSPWTFGQGTKVEIKTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRG

KRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGLY

140 V5-GS20- MALPVTALLLPLALLLHAARPGKPIPNPLLGLDSTGGGGSGGGGSGGGGSGGGG
4131scFv-
GS45-53B6

WIYWVRQAPGKGLEWIACIYTGSSGSTYYASWAKGRFTVSETSSTTVTLOMTSL
TAADTATYFCARASAWTYGMDLWGPGTLVTVSSGGGGSGGGGSGGGSGSGGGGS

YSWTWVRQPAGQGLEWIGRIHISGVTNHNPSLKSRVSMSIDTSRTQFSLRLTS
VTAADTAVYFCARSGGTYSAFDIWGQGTMVTVSSGGGGSGGGGSGGGGSGGGGS

RAIGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSPWTFGQGTKVEIK

141 4131scFv-V5- MALPVTALLLPLALLLHAARPGYPYDVPDYADIVMTQTPASVSEPVGGSVTIKC
2XTPS1-53B6 -

LECADAAAYYCQSADGSSYAFGGGTEVVVKGGGGGSGGGGSLSGRSDNHSPLGL
AGSGGGGSGGGGSQEQLEESGGGLVKPEGSLTLTCTASGVSFSSSYWIYWVRQA

GGGGSEIVLTQSPGTLSLSPGERSTLSCRASQSFTSNYLAWYQQRPGQAPRLLI

KVEIKTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIW

YDALHMQALPPR
142 4131scFv-V5- MALPVTALLLPLALLLHAARPGYPYDVPDYADIVMTOTPASVSEPVGGSVTIKC

2XTPS4-53B6 QASQSFYNLLAWYQQKPGQPPKLLIYDASDLASGVPSRFKGSGSGTDFTLTISE

GSISYYSWTWVRQPAGQGLEWIGRIHISGVTNHNPSLKSRVSMSIDTSRTQFSI

GGGSEIVLTQSPGTLSLSPGERSTLSCRASQSFTSNYLAWYQQRPGQAPRLLIY
GASTRAIGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSPWTFGQGTK

PLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVOTTOEEDGCSCRFPEE
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R
L
L
I
Y

P
L
A
G
T
C
G
V
L
L
L
S
L
V
I
T
L
Y
C
K
R
G
R
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SEQ
Name Amino Acid Sequence

NO:

143 4131scFv-V5- MALPVTALLLPLALLLHAARPGYPYDVPDYADIVMTQTPASVSEPVGGSVTIKC
2XTPS5-53B6

LECADAAAYYCQSADGSSYAFGGGTEVVVKGGGGGSGGGGSVHMPLGFLGPGSA

GKGLEWIACIYTGSSGSTYYASWAKGRFTVSETSSTTVTLQMTSLTAADTATYF

MPLGFLGPGSARVVNGGSGGGGSGGGGSQVQLQESGPGLVKPSETLSLTCTVSG
GSISYYSWTWVRQPAGQGLEWIGRIHISGVTNHNPSLKSRVSMSIDTSRTQFSL

GGGSEIVLTQSPGTLSLSPGERSTLSCRASQSFTSNYLAWYQQRPGQAPRLLIY

VEIKTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWA
PLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEE
EGGCELRVKFSRSADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGG

144 4131scFv-V5- MALPVTALLLPLALLLHAARPGYPYDVPDYADIVMTQTPASVSEPVGGSVTIKC
2XTPS6-53B6

SGGGGSGGGGSQEQLEESGGGLVKPEGSLTLTCTASGVSFSSSYWIYWVRQAP

CARASAWTYGMDLWGPGTLVTVSSGGGGSGGGGSKPIPNPLLGLDSTGGGGSPM
AKKGGGGSGGGGSGGGGSGGGGSQVQLQESGPGLVKPSETLSLTCTVSGGSISY

TAADTAVYFCARSGGTYSAFDIWGQGTMVTVSSGGGGSGGGGSGGGGSGGGGSE
/LTQSPGTLSLSPGERSTLSCRASQSFTSNYLAWYQQRPGQAPRLLIYGASTF

TTPAPRPPTPAPTIASOPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGT

NPQEGLYNELOKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHM

QALPPR
145 4131scFv-V5- MALPVTALLLPLALLLHAARPGYPYDVPDYADIVMTQTPASVSEPVGGSVTIKC

2XTPS7-53B6 QASQSFYNLLAWYQQKPGQPPKLLIYDASDLASGVPSRFKGSGSGTDFTLTISD
LECADAAAYYCQSADGSSYAFGGGTEVVVKGGGGGSGGGGSGGGGSPMAKGSGG

GKGLEWIACIYTGSSGSTYYASWAKGRFTVSETSSTTVTLQMTSLTAADTATYF

AKGSGGGSGGGGSGGGGSGGGGSQVQLQESGPGLVKPSETLSLTCTVSGGSISY
YSWTWVRQPAGQGLEWIGRIHISGVTNHNPSLKSRVSMSIDTSRTQFSLRLTSV
TAADTAVYFCARSGGTYSAFDIWGQGTMVTVSSGGGGSGGGGSGGGGSGGGGSE

CGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVOTTQEEDGCSCRFPEEEEGGC
LRVKFSRSADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRK

NPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHM

QALPPR
146 N-HA- MALPVTALLLPLALLLHAARPGYPYDVPDYADIVMTOTPASVSEPVGGSVTIKC

4131scFv-
GS30-53B6 - LECADAAAYYCQSADGSSYAFGGGTEVVVKGGGGGSGGGGSGGGGSGGGGSQEQ

GTLVTVSSGGGGSGGGGSGGGSGGGSGSGGGGSGGGGSQVOLQESGPGLVKPS

IDTSRTQFSLRLTSVTAADTAVYFCARSGGTYSAFDIWGQGTMVTVSSGGGGS
GGGGSGGGGSGGGGSEIVLTQSPGTLSLSPGERSTLSCRASQSFTSNYLAWYQQ
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S
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T
S
L
T
A
A
D
T
A
T
Y
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P
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S
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P
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R
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6
1

V
E
I
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T
T
P
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P
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P
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S
Q
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L
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R
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R
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R
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P
L
L
G
L
D
S
T
G
G
G
G
S
P
M

T
A
A
D
T
A
V
Y
F
C
A
R
S
G
G
T
Y
S
A
F
D
I
W
G
Q
G
T
M
V
T
V
S
S
G
G
G
G
S
G
G
G
G
S
G
G
G
G
S
G
G
G
G
S
E

F
T
P
A
P
R
P
P
T
P
A
P
T
I
A
S
Q
P
L
S
L
R
P
E
A
C
R
P
A
A
G
G
A
V
H
T
R
G
L
D
F
A
C
D
I
Y
I
W
A
P
L
A
G
T

N
P
Q
E
G
L
Y
N
E
L
Q
K
D
K
M
A
E
A
Y
S
E
I
G
M
K
G
E
R
R
R
G
K
G
H
D
G
L
Y
O
G
L
S
T
A
T
K
D
T
Y
D
A
L
H
M

1
4
5

4
1
3
1
s
c
F
v
-
V
5
-

G
K
G
L
E
W
I
A
C
I
Y
T
G
S
S
G
S
T
Y
Y
A
S
W
A
K
G
R
F
T
V
S
E
T
S
S
T
T
V
T
L
Q
M
T
S
L
T
A
A
D
T
A
T
Y
F

A
K
G
S
G
G
G
S
G
G
G
G
S
G
G
G
G
S
G
G
G
G
S
Q
V
Q
L
Q
E
S
G
P
G
L
V
K
P
S
E
T
L
S
L
T
C
T
V
S
G
G
S
I
S
Y

C
G
V
L
L
L
S
L
V
I
T
L
Y
C
K
R
G
R
K
K
L
L
Y
I
F
K
Q
P
F
M
R
P
V
O
T
T
Q
E
E
D
G
C
S
C
R
F
P
E
E
E
E
G
G
C

1
4
6

N
-
H
A
-

L
E
C
A
D
A
A
A
Y
Y
C
Q
S
A
D
G
S
S
Y
A
F
G
G
G
T
E
V
V
V
K
G
G
G
G
G
S
G
G
G
G
S
G
G
G
G
S
G
G
G
G
S
Q
E
Q

G
T
L
V
T
V
S
S
G
G
G
G
S
G
G
G
G
S
G
G
G
S
G
G
G
S
G
S
G
G
G
G
S
G
G
G
G
S
Q
V
Q
L
Q
E
S
G
P
G
L
V
K
P

S
I
D
T
S
R
T
Q
F
S
L
R
L
T
S
V
T
A
A
D
T
A
V
Y
F
C
A
R
S
G
G
T
Y
S
A
F
D
I
W
G
Q
G
T
M
V
T
V
S
S
G
G
G
G
S

7
8



SEQ
Name Amino Acid Sequence

NO:

RPGQAPRLLIYGASTRAIGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYG

DFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQE

KRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGLY

147 N-HA- MALPVTALLLPLALLLHAARPGYPYDVPDYADIVMTQTPASVSEPVGGSVTIKC
4131scFv-
GS20-53B6

LEESGGGLVKPEGSLTLTCTASGVSFSSSYWIYWVRQAPGKGLEWIACIYTGSS

PGTLVTVSSGGGGSGGGGSGGGSGGGGGSQVQLQESGPGLVKPSETLSLTCTVS

YGASTRAIGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSPWTFGQGT
KVEIKTTTPAPRPPTPAPTIASOPLSLRPEACRPAAGGAVHTRGLDFACDIYIW

GKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDT

148 N-HA- MALPVTALLLPLALLLHAARPGYPYDVPDYADIVMTQTPASVSEPVGGSVTIKC

4131scFv-
GS10-53B6

LEESGGGLVKPEGSLTLTCTASGVSFSSSYWIYWVRQAPGKGLEWIACIYTGSS

VRQPAGQGLEWIGRIHISGVTNHNPSLKSRVSMSIDTSRTQFSLRLTSVTAAI

QSPGTLSLSPGERSTLSCRASQSFTSNYLAWYQQRPGQAPRLLIYGASTRAIGI
PDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSPWTFGQGTKVEIKTTTPA

149 V5-GS20- MALPVTALLLPLALLLHAARPGKPIPNPLLGLDSTGGGGSGGGGSGGGGSGGGG

4131scFv-
TPS6-35-53B6

GGGSGGGGSGGGGSQVOLQESGPGLVKPSFTLSLTCTVSGGSISYYSWTWVRQP
AGQGLEWIGRIHISGVTNHNPSLKSRVSMSIDTSRTQFSLRLTSVTAADTAVYF
CARSGGTYSAFDIWGQGTMVTVSSGGGGSGGGGSGGGGSGGGGSEIVLTQSPGT

150

4131scFv- DIVMTQTPASVSEPVGGSVTIKCQASQSFYNLLAWYQQKPGQPPKLLIYDASI

TPS6-30-53B6 LASGVPSRFKGSGSGTDFTLTISDLECADAAAYYCQSADGSSYAFGGGTEVVVK

VIYWVRQAPGKGLEWIACIYTGSSGSTYYASWAKGRFTVSETSSTTVTLOMTSL
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R
P
G
Q
A
P
R
L
L
I
Y
G
A
S
T
R
A
I
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R
L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G

D
F
A
C
D
I
Y
I
W
A
P
L
A
G
T
C
G
V
L
L
L
S
L
V
I
T
L
Y
C
K
R
G
R
K
K
L
L
Y
I
F
K
Q
P
F
M
R
P
V
Q
T
T
Q
E

K
R
R
G
R
D
P
E
M
G
G
K
P
R
R
K
N
P
Q
E
G
L
Y
N
E
L
Q
K
D
K
M
A
E
A
Y
S
E
I
G
M
K
G
E
R
R
R
G
K
G
H
D
G
L
Y

1
4
7

N
-
H
A
-

M
A
L
P
V
T
A
L
L
L
P
L
A
L
L
L
H
A
A
R
P
G
Y
P
Y
D
V
P
D
Y
A
D
I
V
M
T
Q
T
P
A
S
V
S
E
P
V
G
G
S
V
T
I
K
C

L
E
E
S
G
G
G
L
V
K
P
E
G
S
L
T
L
T
C
T
A
S
G
V
S
F
S
S
S
Y
W
I
Y
W
V
R
Q
A
P
G
K
G
L
E
W
I
A
C
I
Y
T
G
S
S

2
0
2
6
2
0
2
1
6
1

P
G
T
L
V
T
V
S
S
G
G
G
G
S
G
G
G
G
S
G
G
G
S
G
G
G
G
G
S
Q
V
Q
L
Q
E
S
G
P
G
L
V
K
P
S
E
T
L
S
L
T
C
T
V
S

Y
G
A
S
T
R
A
I
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R
L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T

E
E
E
G
G
C
E
L
R
V
K
F
S
R
S
A
D
A
P
A
Y
Q
Q
G
Q
N
Q
L
Y
N
E
L
N
L
G
R
R
E
E
Y
D
V
L
D
K
R
R
G
R
D
P
E
M
G

G
K
P
R
R
K
N
P
Q
E
G
L
Y
N
E
L
Q
K
D
K
M
A
E
A
Y
S
E
I
G
M
K
G
E
R
R
R
G
K
G
H
D
G
L
Y
Q
G
L
S
T
A
T
K
D
T

1
4
8

N
-
H
A
-

M
A
L
P
V
T
A
L
L
L
P
L
A
L
L
L
H
A
A
R
P
G
Y
P
Y
D
V
P
D
Y
A
D
I
V
M
T
Q
T
P
A
S
V
S
E
P
V
G
G
S
V
T
I
K
C

L
E
E
S
G
G
G
L
V
K
P
E
G
S
L
T
L
T
C
T
A
S
G
V
S
F
S
S
S
Y
W
I
Y
W
V
R
Q
A
P
G
K
G
L
E
W
I
A
C
I
Y
T
G
S
S

W
V
R
Q
P
A
G
Q
G
L
E
W
I
G
R
I
H
I
S
G
V
T
N
H
N
P
S
L
K
S
R
V
S
M
S
I
D
T
S
R
T
Q
F
S
L
R
L
T
S
V
T
A
A
D

Q
S
P
G
T
L
S
L
S
P
G
E
R
S
T
L
S
C
R
A
S
Q
S
F
T
S
N
Y
L
A
W
Y
Q
Q
R
P
G
Q
A
P
R
L
L
I
Y
G
A
S
T
R
A
I
G
I

1
4
9

V
5
-
G
S
2
0
-

M
A
L
P
V
T
A
L
L
L
P
L
A
L
L
L
H
A
A
R
P
G
K
P
I
P
N
P
L
L
G
L
D
S
T
G
G
G
G
S
G
G
G
G
S
G
G
G
G
S
G
G
G
G

L
A
S
G
V
P
S
R
F
K
G
S
G
S
G
T
D
F
T
L
T
I
S
D
L
E
C
A
D
A
A
A
Y
Y
C
Q
S
A
D
G
S
S
Y
A
F
G
G
G
T
E
V
V
V
K

G
G
G
S
G
G
G
G
S
G
G
G
G
S
Q
V
Q
L
Q
E
S
G
P
G
L
V
K
P
S
E
T
L
S
L
T
C
T
V
S
G
G
S
I
S
Y
Y
S
W
T
W
V
R
Q
F

L
Q
K
D
K
M
A
E
A
Y
S
E
I
G
M
K
G
E
R
R
R
G
K
G
H
D
G
L
Y
Q
G
L
S
T
A
T
K
D
T
Y
D
A
L
H
M
Q
A
L
P
P
R

1
5
0

4
1
3
1
s
c
F
v
-

D
I
V
M
T
Q
T
P
A
S
V
S
E
P
V
G
G
S
V
T
I
K
C
Q
A
S
Q
S
F
Y
N
L
L
A
W
Y
Q
Q
K
P
G
Q
P
P
K
L
L
I
Y
D
A
S
I

I

W
I
Y
W
V
R
Q
A
P
G
K
G
L
E
W
I
A
C
I
Y
T
G
S
S
G
S
T
Y
Y
A
S
W
A
K
G
R
F
T
V
S
E
T
S
S
T
T
V
T
L
Q
M
T
S
1

7
9



SEQ
Name Amino Acid Sequence

NO:

GGGSGGGGSQVQLQESGPGLVKPSETLSLTCTVSGGSISYYSWTWVRQPAGQGI

GTYSAFDIWGQGTMVTVSSGGGGSGGGGSGGGGSGGGGSEIVLTQSPGTLSLSE

OFTLTISRLEPEDFAVYYCQQYGSSPWTFGQGTKVEIKTTTPAPRPPTPAPTI

RGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKESRSADAPA

MAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR
151 MALPVTALLLPLALLLHAARPGKPIPNPLLGLDSTGGGGSGGGGSGGGGSGGGG

4131scFv-
TPS6-25-53B6 SGVPSRFKGSGSGTDFTLTISDLECADAAAYYCQSADGSSYAFGGGTEVVVK

WIYWVRQAPGKGLEWIACIYTGSSGSTYYASWAKGRFTVSETSSTTVTLQMTSL
TAADTATYFCARASAWTYGMDLWGPGTLVTVSSGGGGSGGGGSPMAKKGGGGSG
GGGSQVQLQESGPGLVKPSETLSLTCTVSGGSISYYSWTWVRQPAGQGLEWIGR

LSCRASQSFTSNYLAWYQQRPGQAPRLLIYGASTRAIGIPDRFSGSGSGTDFTL
TI SRLEPEDFAVYYCQQYGSSPWTFGQGTKVEIKTTTPAPRPPTPAPTIASQPL

KLLYIFKQPFMRPVOTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYQQGQ

SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR
152 MALPVTALLLPLALLLHAARPGKPIPNPLLGLDSTGGGGSGGGGSGGGGSGGGG

4131scFv-
TPS6-20-53B6 LASGVPSRFKGSGSGTDFTLTISDLECADAAAYYCQSADGSSYAFGGGTEVVVK

GGGGGSGGGGSGGGGSGGGGSQEQLEESGGGLVKPEGSLTLTCTASGVSFSSSY

TAADTATYFCARASAWTYGMDLWGPGTLVTVSSGGGGSPMAKKGGGGSGGGGSO

SQSFTSNYLAWYQQRPGQAPRLLIYGASTRAIGIPDRFSGSGSGTDFTLTISRL
PEDFAVYYCQQYGSSPWTFGQGTKVEIKTTTPAPRPPTPAPTIASQPLSLRPE

ACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYI

KGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR
153 MALPVTALLLPLALLLHAARPGKPIPNPLLGLDSTGGGGSGGGGSGGGGSGGGG

4131scFv- DIVMTQTPASVSEPVGGSVTIKCQASQSFYNLLAWYQQKPGQPPKLLIYDASL

2XTPS6-35- ASGVPSRFKGSGSGTDFTLTISDLECADAAAYYCQSADGSSYAFGGGTEVVVK

53B6 GGGGGSGGGGSGGGGSPMAKKGGGGSGGGGSGGGGSQEQLEESGGGLVKPEGSI

GGSISYYSWTWVRQPAGQGLEWIGRIHISGVTNHNPSLKSRVSMSIDTSRTQFS
LRLTSVTAADTAVYFCARSGGTYSAFDIWGQGTMVTVSSGGGGSGGGGSGGGGS
GGGGSEIVLTQSPGTLSLSPGERSTLSCRASQSFTSNYLAWYQQRPGQAPRLLI
YGASTRAIGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSPWTFGQGT
KVEIKTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIW
APLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVOTTQEEDGCSCRFPE
CEGGCELRVKFSRSADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMG

154 V5-GS20-I MALPVTALLLPLALLLHAARPGKPIPNPLLGLDSTGGGGSGGGGSGGGGSGGGG
4131scFv-
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G
G
G
S
G
G
G
G
S
Q
V
Q
L
Q
E
S
G
P
G
L
V
K
P
S
E
T
L
S
L
T
C
T
V
S
G
G
S
I
S
Y
Y
S
W
T
W
V
R
Q
P
A
G
Q
G
I

D
F
T
L
T
I
S
R
L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T
K
V
E
I
K
T
T
T
P
A
P
R
P
P
T
P
A
P
T
I

G
R
K
K
L
L
Y
I
F
K
Q
P
F
M
R
P
V
Q
T
T
Q
E
E
D
G
C
S
C
R
F
P
E
E
E
E
G
G
C
E
L
R
V
K
F
S
R
S
A
D
A
P
A

M
A
E
A
Y
S
E
I
G
M
K
G
E
R
R
R
G
K
G
H
D
G
L
Y
Q
G
L
S
T
A
T
K
D
T
Y
D
A
L
H
M
Q
A
L
P
P
R

1
5
1

2
0
2
6
2
0
2
1
6
1

4
1
3
1
s
c
F
v
-

L
A
S
G
V
P
S
R
F
K
G
S
G
S
G
T
D
F
T
L
T
I
S
D
L
E
C
A
D
A
A
A
Y
Y
C
Q
S
A
D
G
S
S
Y
A
F
G
G
G
T
E
V
V
V
K

I
Y
W
V
R
Q
A
P
G
K
G
L
E
W
I
A
C
I
Y
T
G
S
S
G
S
T
Y
Y
A
S
W
A
K
G
R
F
T
V
S
E
T
S
S
T
T
V
T
L
O
M
T
S
L

L
S
C
R
A
S
Q
S
F
T
S
N
Y
L
A
W
Y
Q
Q
R
P
G
Q
A
P
R
L
L
I
Y
G
A
S
T
R
A
I
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
I

L
L
Y
I
F
K
Q
P
F
M
R
P
V
Q
T
T
Q
E
E
D
G
C
S
C
R
F
P
E
E
E
E
G
G
C
E
L
R
V
K
F
S
R
S
A
D
A
P
A
Y
Q
Q
G
Q

S
E
I
G
M
K
G
E
R
R
R
G
K
G
H
D
G
L
Y
Q
G
L
S
T
A
T
K
D
T
Y
D
A
L
H
M
Q
A
L
P
P
R

1
5
2

4
1
3
1
s
c
F
v
-

L
A
S
G
V
P
S
R
F
K
G
S
G
S
G
T
D
F
T
L
T
I
S
D
L
E
C
A
D
A
A
A
Y
Y
C
Q
S
A
D
G
S
S
Y
A
F
G
G
G
T
E
V
V
V
K

T
A
A
D
T
A
T
Y
F
C
A
R
A
S
A
W
T
Y
G
M
D
L
W
G
P
G
T
L
V
T
V
S
S
G
G
G
G
S
P
M
A
K
K
G
G
G
G
S
G
G
G
G
S
6

9
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V
T
V
S
S
G
G
G
G
S
G
G
G
G
S
G
G
G
G
S
G
G
G
G
S
E
I
V
L
T
Q
S
P
G
T
L
S
L
S
P
G
E
R
S
T
L
S
C
R
A

Q
S
F
T
S
N
Y
L
A
W
Y
Q
Q
R
P
G
Q
A
P
R
L
L
I
Y
G
A
S
T
R
A
I
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R
L

K
G
E
R
R
R
G
K
G
H
D
G
L
Y
Q
G
L
S
T
A
T
K
D
T
Y
D
A
L
H
M
Q
A
L
P
P
R

1
5
3

4
1
3
1
s
c
F
v
-

G
G
S
I
S
Y
Y
S
W
T
W
V
R
Q
P
A
G
Q
G
L
E
W
I
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H
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N
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SEQ
Name Amino Acid Sequence

NO:

2XTPS6-30- LASGVPSRFKGSGSGTDFTLTISDLECADAAAYYCQSADGSSYAFGGGTEVVVK
53B6

FLTCTASGVSFSSSYWIYWVRQAPGKGLEWIACIYTGSSGSTYYASWAKGRFTV

GGGSPMAKKGGGGSGGGGSGGGGSQVQLQESGPGLVKPSETLSLTCTVSGGSIS

AADTAVYFCARSGGTYSAFDIWGQGTMVTVSSGGGGSGGGGSGGGGSGGGGS

RAIGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSPWTFGQGTKVEIK

CELRVKFSRSADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRR

MQALPPR
155 V5-GS20-

4131scFv-
2XTPS6-25-
53B6 GGGGGSGGGGSGGGGSPMAKKGGGGSGGGGSGGGGSQEQLEESGGGLVKPEGSI

TLTCTASGVSFSSSYWIYWVRQAPGKGLEWIACIYTGSSGSTYYASWAKGRFTV

WVRQPAGQGLEWIGRIHISGVTNHNPSLKSRVSMSIDTSRTQFSLRLTSVTAAD

QSPGTLSISPGERSTLSCRASQSFTSNYLAWYQQRPGQAPRLLIYGASTRAIGI

PR
156 V5-GS20-

4131scFv- SDIVMTQTPASVSEPVGGSVTIKCQASQSFYNLLAWYQQKPGQPPKLLIYDASI

2XTPS6-20- LASGVPSRFKGSGSGTDFTLTISDLECADAAAYYCQSADGSSYAFGGGTEVVVK

53B6 GGGGGSGGGGSGGGGSPMAKKGGGGSGGGGSGGGGSQEQLEESGGGLVKPEGSL

AGQGLEWIGRIHISGVTNHNPSLKSRVSMSIDTSRTQFSLRLTSVTAADTAVYE

.QKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPF
157 V5-GS20- MALPVTALLLPLALLLHAARPGKPIPNPLLGLDSTGGGGSGGGGSGGGGSGGGG

4131scFv- SDIVMTQTPASVSEPVGGSVTIKCQASQSFYNLLAWYQQKPGQPPKLLIYDASD

TPS8-53B6

VLTQSPGTLSLSPGERSTLSCRASQSFTSNYLAWYQQRPGQAPRLLIYGAST
RAIGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSPWTFGQGTKVEIK
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R
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R
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P
E
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E
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R
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P
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R
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L
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P

1
5
7

V
5
-
G
S
2
0
-

I
V
L
T
Q
S
P
G
T
L
S
L
S
P
G
E
R
S
T
L
S
C
R
A
S
Q
S
F
T
S
N
Y
L
A
W
Y
Q
Q
R
P
G
Q
A
P
R
L
L
I
Y
G
A
S
T

8
1



SEQ
Name Amino Acid Sequence

NO:

CGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVOTTQEEDGCSCRFPEEEEG

KNPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALH

158 V5-GS20- MALPVTALLLPLALLLHAARPGKPIPNPLLGLDSTGGGGSGGGGSGGGGSGGGG
4131scFv-
TPS9-53B6 LASGVPSRFKGSGSGTDFTLTISDLECADAAAYYCQSADGSSYAFGGGTEVVVK

IYWVRQAPGKGLEWIACIYTGSSGSTYYASWAKGRFTVSETSSTTVTLOMTSI

GPGGSGGGSPMAKKGGGGSGGGGSQVQLQESGPGLVKPSETLSLTCTVSGGSIS
YYSWTWVRQPAGQGLEWIGRIHISGVTNHNPSLKSRVSMSIDTSRTQFSLRLTS

EIVLTQSPGTLSLSPGERSTLSCRASQSFTSNYLAWYQQRPGQAPRLLIYGAST

TPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAG
"CGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGG
CELRVKFSRSADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRR

159 V5-GS20- MALPVTALLLPLALLLHAARPGKPIPNPLLGLDSTGGGGSGGGGSGGGGSGGGG

4131scFv- SDIVMTQTPASVSEPVGGSVTIKCQASQSFYNLLAWYQQKPGQPPKLLIYDASL

TPS10-53B6
GGGGGSGGGGSGGGGSGGGGSQEQLEESGGGLVKPEGSLTLTCTASGVSFSSSY

AADTATYFCARASAWTYGMDLWGPGTLVTVSSGGGGSGGGGSGGSPLGVRGKG
GGGSGGGGSPMAKKGGGGSGGGGSQVQLQESGPGLVKPSETLSLTCTVSGGSI
YYSWTWVRQPAGQGLEWIGRIHISGVTNHNPSLKSRVSMSIDTSRTQFSLRLTS
VTAADTAVYFCARSGGTYSAFDIWGQGTMVTVSSGGGGSGGGGSGGGGSGGGGS
EIVLTQSPGTLSLSPGERSTLSCRASQSFTSNYLAWYQQRPGQAPRLLIYGAST

TTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAG

MQALPPR
160 V5-GS20- MALPVTALLLPLALLLHAARPGKPIPNPLLGLDSTGGGGSGGGGSGGGGSGGGG

4131scFv- DIVMTQTPASVSEPVGGSVTIKCQASQSFYNLLAWYQQKPGQPPKLLIYDASL

TPS11-53B6
GGGGGSGGGGSGGGGSGGGGSQEQLEESGGGLVKPEGSLTLTCTASGVSFSSSY
WIYWVRQAPGKGLEWIACIYTGSSGSTYYASWAKGRFTVSETSSTTVTLOMTSL
TAADTATYFCARASAWTYGMDLWGPGTLVTVSSGGGGSGGGGSGGSSPLGLAGS

SGGGSRQARVVNGGGGGSGGGGSQVQLQESGPGLVKPSETLSLTCTVSGGSI
YYSWTWVRQPAGQGLEWIGRIHISGVTNHNPSLKSRVSMSIDTSRTQFSLRLTS

TCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVOTTQEEDGCSCRFPEEEEGG

KNPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGLYOGLSTATKDTYDALH

MQALPPR
161 V5-GS20- MALPVTALLLPLALLLHAARPGKPIPNPLLGLDSTGGGGSGGGGSGGGGSGGGG

4131scFv- SDIVMTQTPASVSEPVGGSVTIKCQASQSFYNLLAWYQQKPGQPPKLLIYDASI

TPS12-53B6 LASGVPSRFKGSGSGTDFTLTISDLECADAAAYYCQSADGSSYAFGGGTEVVVK
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SEQ
Name Amino Acid Sequence

NO:

TAADTATYFCARASAWTYGMDLWGPGTLVTVSSGGGGSGGGGSGGSVHMPLGFL

YYSWTWVRQPAGQGLEWIGRIHISGVTNHNPSLKSRVSMSIDTSRTQFSLRLTS

IVLTQSPGTLSLSPGERSTLSCRASQSFTSNYLAWYQQRPGQAPRLLIYGAST

TTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAG

CELRVKFSRSADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRR

MQALPPR
162 V5-GS20-

4131scFv-
TPS13-53B6 LASGVPSRFKGSGSGTDFTLTISDLECADAAAYYCQSADGSSYAFGGGTEVVVK

WIYWVRQAPGKGLEWIACIYTGSSGSTYYASWAKGRFTVSETSSTTVTLQMTSL

VTAADTAVYFCARSGGTYSAFDIWGQGTMVTVSSGGGGSGGGGSGGGGSGGGGS
EIVLTQSPGTLSLSPGERSTLSCRASQSFTSNYLAWYQQRPGQAPRLLIYGAST

CGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVOTTQEEDGCSCRFPEEEEGG

KNPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALE

163 V5-GS20-
4131scFv-
GS45-53B6

IYWVRQAPGKGLEWIACIYTGSSGSTYYASWAKGRFTVSETSSTTVTLQMTSI

GGGSGGGGSGGGGSGGGGSGGGGSQVQLQESGPGLVKPSETLSLTCTVSGGSIS
YYSWTWVRQPAGQGLEWIGRIHISGVTNHNPSLKSRVSMSIDTSRTQFSLRLTS
VTAADTAVYFCARSGGTYSAFDIWGQGTMVTVSSGGGGSGGGGSGGGGSGGGGS

CGVLLLSLVITLYCKRGRKKLLYIFKQPEMRPVOTTOEEDGCSCRFPEEEEGG

164 V5-GS20- -

4131scFv-
GS35-53B6 LAS SGVPSRFKGSGSGTDFTLTISDLECADAAAYYCQSADGSSYAFGGGTEVVVK

GGGGGSGGGGSGGGGSGGGGSQEQLEESGGGLVKPEGSLTLTCTASGVSFSSS

WIYWVRQAPGKGLEWIACIYTGSSGSTYYASWAKGRFTVSETSSTTVTLOMTSL
TAADTATYFCARASAWTYGMDLWGPGTLVTVSSGGGSGGGSGSGGGGSGGGGSG

AGQGLEWIGRIHISGVTNHNPSLKSRVSMSIDTSRTQFSLRLTSVTAADTAVYE
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SEQ
Name Amino Acid Sequence

NO:

ADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNE

165 V5-GS20- MALPVTALLLPLALLLHAARPGKPIPNPLLGLDSTGGGGSGGGGSGGGGSGGGG

4131scFv-
GS25-53B6 LASGVPSRFKGSGSGTDFTLTISDLECADAAAYYCQSADGSSYAFGGGTEVVVK

WIYWVRQAPGKGLEWIACIYTGSSGSTYYASWAKGRFTVSETSSTTVTLQMTSI

GGGSQVQLQESGPGLVKPSETLSLTCTVSGGSISYYSWTWVRQPAGQGLEWIGR

"DIWGQGTMVTVSSGGGGSGGGGSGGGGSGGGGSEIVLTQSPGTLSLSPGERST

TISRLEPEDFAVYYCQQYGSSPWTFGQGTKVEIKTTTPAPRPPTPAPTIASQPI
SLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRK

NQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY

166 N-HA-IgV- MALPVTALLLPLALLLHAARPGYPYDVPDYAQFSVLGPSGPILAMVGEDADLPC
GS45-53B6 - HLFPTMSAETMELKWVSSSLRQVVNVYADGKEVEDRQSAPYRGRTSILRDGITA

LRLTSVTAADTAVYFCARSGGTYSAFDIWGQGTMVTVSSGGGGSGGGGSGGGGS
GGGGSEIVLTQSPGTLSLSPGERSTLSCRASQSFTSNYLAWYQQRPGQAPRLLI

KVEIKTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIW

EEEGGCELRVKFSRSADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMG
SKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDT

YDALHMQALPPR
167 MALPVTALLLPLALLLHAARPGYPYDVPDYAALGSDLHVDVKGYKDGGIHLECF

GS45-53B6 TGWYPQPQIQWSNNKGENIPTVEAPVVADGVGLYAVAASVIMRGSSGEGVSCT

SGGGSGGGGSGGGGSGGGGSGGGGSQVQLQESGPGLVKPSETLSLTCTVSGGSI

TRAIGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSPWTFGQGTKVEI

TTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLA

RKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDAL

HMQALPPR
168 N-HA-BTN3A1- - MALPVTALLLPLALLLHAARPGYPYDVPDYAQFSVLGPSGPILAMVGEDADLPC

GS45-53B6 HLFPTMSAETMELKWVSSSLROVVNVYADGKEVEDRQSAPYRGRTSILRDGITA
GKAALRIHNVTASDSGKYLCYFQDGDFYEKALVELKVAALGSDLHVDVKGYKDG

I FSLRLTSVTAADTAVYFCARSGGTYSAFDIWGQGTMVTVSSGGGGSGGGGSGG

I GTKVEIKTTTPAPRPPTPAPTIASOPLSLRPEACRPAAGGAVHTRGLDFACDI

YIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCR
FPEEEEGGCELRVKFSRSADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDP
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SEQ
Name Amino Acid Sequence

NO:

EMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTAT

169 N-HA-sec49k- MALPVTALLLPLALLLHAARPGYPYDVPDYAGFHTINATWWANITLVGPPDTPV

DYKVVVIPPPPATVKPQPEPEYVFVYMGENKTLEGPPGTPVTWFNQDGKKFCEG

QMKIENHSEETEQKNDEHHNWQKQGGQKQGGQKTNQTKVNDRRKTAQKRPSKL

LTLINVTKDYEGTYYGTNDKDEGKRYRVKVNTTNSQSVKIQPYTRQTTPDQEHK

GSGGGGSQVQLQESGPGLVKPSETLSLTCTVSGGSISYYSWTWVRQPAGQGLEW

YSAFDIWGQGTMVTVSSGGGGSGGGGSGGGGSGGGGSEIVLTQSPGTLSLSPGE

OPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKR

QGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMA

170

GS45-53B6 PGDHVRWSYGPGGAGYMLCVYTGSWTEYKKPDIIFKCLSNNSLLLINVTVNYTN

TYRTLTSLNNWVHNQHHHKFPGWNLDTCYSLTVNENGTFPTTTTPTTTTRTT
ITTTTKKTTTTRTTTAAKKTTISTTHHKHSSPKKSSTPNSHVEHHVGFEATAAE

GRIHISGVTNHNPSLKSRVSMSIDTSRTQFSLRLTSVTAADTAVYFCARSGGTY

STLSCRASQSFTSNYLAWYQQRPGQAPRLLIYGASTRAIGIPDRFSGSGSGTDF

MUC16-specific CARs

[0233]

wherein the CAR comprises an extracellular ligand-binding domain comprising: a VH

5

acid sequence shown in SEQ ID NO: 57 ((GGGGS)).

[0234] In another aspect, provided is a MUC16 specific chimeric antigen receptor

10
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variable (VL) region, wherein the VH region comprises (i) a VH complementarity

5

[0235]

chain Fv fragment (scFv) comprising a heavy chain variable (VH) region and a light chain

10 variable (VL) region, wherein the VL region comprises (i) a VL complementarity

15 [0236] In another aspect, provided is a MUC16 specific chimeric antigen receptor

chain Fv fragment (scFv) comprising a heavy chain variable (VH) region and a light chain

variable (VL) region, wherein (a) the VH region comprises (i) a VH complementarity

20 determining region one (CDR1) having the amino acid sequence shown in SEQ ID NO: 60

or 63; (ii) a VH complementarity determining region two (CDR2) having the amino acid

having the amino acid sequence shown in SEQ ID NO: 66; (ii) a VL complementarity

determining region two (CDR2) having the amino acid sequence shown in SEQ ID NO:67;

and (iii) a VL complementarity determining region three (CDR3) having the amino acid

to MUC16 or CDR portions of extracellular ligand-binding domains of CARs to MUC16

(including Chothia, Kabat CDRs, and CDR contact regions). Determination of CDR

regions is well within the skill of the art. It is understood that in some embodiments, CDRs
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"extended CDRs"). In some embodiments, the CDRs are the Kabat CDRs. In other

embodiments, the CDRs are the Chothia CDRs. In other words, in embodiments with more

than one CDR, the CDRs may be any of Kabat, Chothia, combination CDRs, or

5 combinations thereof.

Clone VH Sequence SEQ
ID NO:

53B6-VH QVQLQESGPGLVKPSETLSLTCTVSGGSISYYSWTWVRQPA 58

VL sequence

53B6-VL EIVLTQSPGTLSLSPGERSTLSCRASQSFTSNYLAWYQQRPG 59

QAPRLLIYGASTRAIGIPDRFSGSGSGTDFTLTISRLEPEDFA
VYYCQQYGSSPWTFGQGTKVEIK
CDRs for 53B6 VH (Kabat definition)

CDR1 YYSWT 60

CDR2 RIHISGVTNHNPSLKS 61

62

CDRs for 53B6 VH (Chothia definition)

CDR1 SGGSISYY 63

CDR2 HISGV 64

CDR3 SGGTYSAFDI 65

CDRs for 53B6 VL (Kabat definition)

66

CDR2 67

CDR3 QQYGSSPWT 68

CDR1 RASQSFTSNYLA 69

CDR2 GASTRAI 70

CDR3 QQYGSSPWT 71

CAR Amino Acid Sequences
CD8 signal MALPVTALLLPLALLLHAARP

1

sequence

72

CD8 hinge 73

transmembra

ne regions

41BB KRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCE 33

L
signaling
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CD3 RVKFSRSADAPAYQQGQNQLYNELNLGRREEYDVLDKRR 34

cytoplasmic GRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKG

Mimotope sequences

50

QBEND-10
Epitope ELPTQGTFSNVSTNVSPAKPTTTA 74

Epitope ELPTQGTFSNVSTNVS 179

Clone Name/Component Sequence SEQ ID NO:

Name

CD8 signal MALPVTALLLPLALLLHAARPQVQLQESGPGLVKPS 75

SCRASQSFTSNYLAWYQQRPGQAPRLLIYGASTRAI

signaling SSPWTFGQGTKVEIKTTTPAPRPPTPAPTIASQPLS

cytoplasmic VLLLSLVITLYCKRGRKKLLYIFKQPEMRPVQTTQE
EDGCSCRFPEEEEGGCELRVKFSRSADAPAYQQGQN
QLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNP
QEGLYNELOKDKMAEAYSEIGMKGERRRGKGHDGLY

53B6- CD8 signal MALPVTALLLPLALLLHAARPQVQLQESGPGLVKPS 76
SR2

ADTAVYFCARSGGTYSAFDIWGQGTMVTVSSGGGGS
GGGGSGGGGSGGGGSEIVLTQSPGTLSLSPGERSTL

regions, 41BB SSPWTFGQGTKVEIKGSGGGGSCPYSNPSLCSGGGG
cytoplasmic SCPYSNPSLCSGGGGSTTTPAPRPPTPAPTIASOPL

SLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTC
domain, CD3 GVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVOTTO

EEDGCSCRFPEEEEGGCELRVKFSRSADAPAYQQGO
signaling NOLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKN
domain PQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGL
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Clone Name/Component Sequence SEQ ID NO:

53B6- 77
RSR sequence, CD20 GGGSQVQLQESGPGLVKPSETLSLTCTVSGGSISYY

mimotope, 53B6 SWTWVRQPAGQGLEWIGRIHISGVTNHNPSLKSRVS

mimotope, CD8 FDIWGQGTMVTVSSGGGGSGGGGSGGGGSGGGGSEI
hinge and VLTQSPGTLSLSPGERSTLSCRASQSFTSNYLAWYQ
transmembrane QRPGQAPRLLIYGASTRAIGIPDRFSGSGSGTDFTL

TISRLEPEDFAVYYCQQYGSSPWTFGQGTKVEIKGG

domain, CD3 LSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDG
cytoplasmic CSCRFPEEEEGGCELRVKESRSADAPAYQQGQNQLY
signaling NELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEG
domain LYNELQKDKMAEAYSEIGMKGERRRGKGHDGLYQGL

53B6- CD8 signal MALPVTALLLPLALLLHAARPGGGGSCPYSNPSLCG 78

R2S sequence, CD20 GGGSCPYSNPSLCGGGGSQVQLQESGPGLVKPSETL
mimotope, CD20 SLTCTVSGGSISYYSWTWVRQPAGQGLEWIGRIHIS
mimotope, 53B6
scFv, CD8 AVYFCARSGGTYSAFDIWGQGTMVTVSSGGGGSGGG

transmembrane ASQSFTSNYLAWYQQRPGQAPRLLIYGASTRAIGIP

cytoplasmic
signaling

domain, CD3
cytoplasmic CSCRFPEEEEGGCELRVKFSRSADAPAYQQGQNQLY
signaling NELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEG
domain LYNELQKDKMAEAYSEIGMKGERRRGKGHDGLYOGL

STATKDTYDALHMQALPPR

sequence, CD20 GGGGSGGGGSQVQLQESGPGLVKPSETLSLTCTVSG
mimotope, 53B6 GSISYYSWTWVRQPAGQGLEWIGRIHISGVTNHNPS
scFv, CD20
mimotope,
QBEND-10 GGGSEIVLTQSPGTLSLSPGERSTLSCRASQSFTSN
epitope, CD20 YLAWYQQRPGQAPRLLIYGASTRAIGIPDRFSGSGS

transmembrane

human CD8 

domain, CD3 3 GGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERR
signaling RGKGHDGLYQGLSTATKDTYDALHMQALPPR
domain
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Clone Name/Component Sequence SEQ ID NO:

53B6- CD8 signal MALPVTALLLPLALLLHAARPGGGGSCPYSNPSLCG 180
sequence, CD20 GGGSQVQLQESGPGLVKPSETLSLTCTVSGGSISYY

mimotope, CD8 FDIWGQGTMVTVSSGGGGSGGGGSGGGGSGGGGSEI

cytoplasmic
signaling LSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGT
domain, CD3 3 CGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTT

[0238] The disclosure encompasses modifications to the CARs and polypeptides shown

5

10

[0239] Amino acid sequence insertions include amino- and/or carboxyl-terminal fusions

15

molecule include the fusion to the N- or C-terminus of the antibody of an enzyme or a

polypeptide which increases the half-life of the antibody in the blood circulation.

[0240] Substitution variants have at least one amino acid residue in the antibody

20

contemplated. Conservative substitutions are shown in Table 6 under the heading of
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"conservative substitutions." If such substitutions result in a change in biological activity,

then more substantial changes, denominated "exemplary substitutions" in Table 6, or as

products screened.

5 [0241]

MUC16, wherein the CAR comprises a VH region comprising a sequence shown in SEQ ID

[0242]

of antibodies to MUC16 antibodies based on CDR contact regions. CDR contact regions

10 are regions of an antibody that imbue specificity to the antibody for an antigen. In general,

CDR contact regions include the residue positions in the CDRs and Vernier zones which are

constrained in order to maintain proper loop structure for the antibody to bind a specific

antigen. See, e.g., Makabe et al., J. Biol. Chem., 283:1156-1166, 2007. Determination of

CDR contact regions is well within the skill of the art.

[0243] The binding affinity (KD) of the ligand binding domain of the MUC16 specific

CAR as described herein to MUC16 (such as human MUC16 (e.g., Uniprot accession

number: Q8WXI7)) can be for example about 0.1 to about 1000 nM, for example between

about 0.5nM to about 500nM, or for example between about 1nM to about 250nM. In some

embodiments, the binding affinity is about any of 1000 nm, 750 nm, 500 nm, 400 nm, 300

20 nm, 250 nm, 200 nM, 100 nM, 90 nM, 80 nM, 70 nM, 60 nM, 50 nM, 45 nM, 40 nM, 35

nM, 30 nM, 25 nM, 20 nM, 19 nm, 18 nm, 17 nm, 16 nm, 15 nM, 10 nM, 8 nM, 7.5 nM, 7

nM, 6.5 nM, 6 nM, 5.5 nM, 5 nM, 4 nM, 3 nM, 2 nM, 1 nM, 0.5 nM, 0.3 nM or 0.1 nM.

[0244] In some embodiments, the binding affinity is less than about any of 1000 nm, 900

nm, 800 nm, 250 nM, 200 nM, 100 nM, 50 nM, 30 nM, 20 nM, 10 nM, 7.5 nM, 7 nM, 6.5

nM, 6 nM, 5 nM.

Monoclonal antibody-specific epitopes and mimotopes

[0245] In some embodiments, the extracellular domain of any one of the MUC16

specific CARs disclosed herein may comprise one or more epitopes or mimotopes specific

are also referred to herein as mAb-specific epitopes or mimotopes. In these embodiments,

the extracellular domain comprises the VH and VL polypeptides that specifically bind to
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single-chain or multi-chain.

5

promotes recovery of endogenous MUC16 expressing cells that were depleted by

administration of engineered immune cells expressing the CARs.

10

15

25

reference in its entirety. The one or more epitopes or mimotopes can be selected from any

30
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use, such as, for example without limitation, the CD20 epitope or mimotope recognized by

rituximab. In some embodiments, the one or more epitopes or mimotopes comprises any

[0252] In some embodiments, the epitope or mimotope can be located between the scFv

5 and the hinge of a CAR. In some embodiments, two instances of the same epitope or

mimotope, separated by linkers, may be used in the CAR. For example, a polypeptide

can be used within a CAR, located between the light chain variable region and the hinge.

10 [0253] In some embodiments, the extracellular binding domain of the CAR comprising

the VH and VL polypeptides and the mAb-specific epitope(s) or mimotope(s) may have

different structures depending on the position of insertion of the epitope(s) or mimotope(s)

and the use of linkers. For example, the extracellular binding domain of the MUC16

specific CAR comprising mAb-specific epitopes or mimotopes may have one of the

15 following structures (a mimotope may substitute for an epitope in the following structures):

V-L-V-(L)x-Epitope1-(L)x;

V1-L-V-(L)-Epitope1-(L)x-Epitope2-(L)x-Epitope3-(L)x-,

(L)-Epitope1-(L)x-V1-L1-V;

20 (L)x-Epitope1-(L)x-Epitope2-(L)x-V-L1-V;

Epitope1-(L)-Epitope2-(L)x-Epitope3-(L)x-V1-L1-V,

(L)-Epitope1-(L)x-V-L1-V-(L)x-Epitope2-(L)x;,

(L)-Epitope1-(L)x-V1-L-V-(L)x-Epitope2-(L)x-Epitope3-(L)x-,

(L)-Epitope1-(L)x-V-L-V-(L)x-Epitope2-(L)x-Epitope}-(L)x-Epitope4-(L)x-]

25 (L)-Epitope1-(L)x-Epitope2-(L)x-V1-L-V-(L)-Epitope3-(L)x-,

(L)x-Epitope1-(L)x-Epitope2-(L)x-V1-L1-V-(L)x-Epitope3-(L)x-Epitope4-(L)x=,

V1-(L)-Epitope1-(L)x-V-(L)x-Epitope2-(L)x;

V1-(L)-Epitope1-(L)x-V-(L)-Epitope2-(L)x-Epitope3-(L),;

30

(L)x-Epitope1-(L)x-V1-(L)x-Epitope2-(L)x-V;or,

(L)Epitope1-(L)x-V-(L)x-Epitope2-(L)x-V-(L)-Epitope3-(L)x;
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L is a linker suitable to link the VH chain to the VL chain;

L is a linker comprising glycine and serine residues, and each occurrence of L in the

5 extracellular binding domain can be identical or different to other occurrence of L in the same

extracellular binding domain, for example SGGGG (SEQ ID NO: 185), GGGGS (SEQ ID

NO: 178) or SGGGGS (SEQ ID NO: 186) (all of which occur, e.g., in SEQ ID NO:52), and,

x is 0 or 1 and each occurrence of X is selected independently from the others; and,

Epitope 1, Epitope 2, Epitope 3 and Epitope 4 are mAb-specific epitopes and can be identical

10 or different.

[0254] In some embodiments, the extracellular binding domain of the CAR comprises

the following sequence:

15

may comprise one or more mAb-specific epitopes or mimotopes selected from a CD52

20

25

or mimotope, and/or an IL-23 epitope or mimotope.

mimotopes specifically recognized by alemtuzumab, ibritumomab tiuxetan, muromonab-
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gemtuzumab, natalizumab, omalizumab, palivizumab, ranibizumab, tocilizumab,

trastuzumab, vedolizumab, adalimumab, belimumab, canakinumab, denosumab,

extracellular binding domain of the MUC16 specific CARs of the disclosure such as for

Rituximab

Mimotope SEQ ID NO: 50 CPYSNPSLC
Palivizumab

Epitope SEQ ID NO: 80 NSELLSLINDMPITNDQKKLMSNN

Cetuximab

Mimotope 1 SEQ ID NO: 81 CQFDLSTRRLKC
Mimotope 2 SEQ ID NO: 82 CQYNLSSRALKC
Mimotope 3 SEQ ID NO: 83 CVWQRWQKSYVC

Nivolumab

Epitope 1 SEQ ID NO: 85 SFVLNWYRMSPSNQTDKLAAFPEDR
Epitope 2 SEQ ID NO: 86 SGTYLCGAISLAPKAQIKE

QBEND-10
Epitope SEQ ID NO: 87 ELPTQGTFSNVSTNVSPAKPTTTA
Alemtuzumab

Epitope SEQ ID NO: 88 GQNDTSQTSSPS
10

[0258] The intracellular signaling domain of a CAR as disclosed herein is responsible for

intracellular signaling following the binding of extracellular ligand-binding domain to the

signaling domain has the ability to activate at least one of the normal effector functions of

15 the immune cell in which the CAR is expressed. For example, the effector function of a T
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and/or expresses a polypeptide that comprises any one or more of the sequences listed in

Tables 1-3 (SEQ ID NOs: 1-79). In some embodiments, an immune cell e.g. T cell of the

5 disclosure comprises and/or expresses a nucleic acid e.g. a vector that encodes such a

polypeptide.

[0260] In some embodiments, an immune cell e.g. T cell of the disclosure comprises

(53B6) (SEQ ID NO: 11). In some embodiments, an immune cell e.g. T cell of the

10 disclosure comprises and/or expresses a polypeptide that comprises the amino acid

sequence of UL11 (SEQ ID NO: 13). In some embodiments, an immune cell e.g. T cell of

15

[0261] In some embodiments, an immune cell e.g. T cell of the disclosure comprises

and/or expresses a nucleic acid e.g. a vector that encodes a protease-activating CD45-gate

20

comprises and/or expresses a nucleic acid e.g. a vector that comprises a nucleic acid

25 comprises a nucleic acid sequence that encodes the amino acid sequence of Sec49k (SEQ

and/or expresses a nucleic acid e.g. a vector that comprises a nucleic acid sequence that

encodes the amino acid sequence of UL11 (SEQ ID NO: 13). In some embodiments, an

immune cell e.g. T cell of the disclosure comprises and/or expresses a nucleic acid e.g. a

30

BTN3A1-IgV (SEQ ID NO: 14). In some embodiments, an immune cell e.g. T cell of the
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disclosure comprises and/or expresses a nucleic acid e.g. a vector that comprises a nucleic

acid sequence that encodes the amino acid sequence of BTN3A1-IgC (SEQ ID NO: 15).

5

practice in the art and need not be described in detail herein. Examples of modified

polypeptides include polypeptides with conservative substitutions of amino acid residues,

one or more deletions or additions of amino acids which do not significantly deleteriously

10 change the functional activity, or which mature (enhance) the affinity of the polypeptide for

its ligand, or use of chemical analogs.

[0263] Amino acid sequence insertions include amino- and/or carboxyl-terminal fusions

as well as intrasequence insertions of single or multiple amino acid residues. Examples of

15 terminal insertions include an antibody with an N-terminal methionyl residue or the

antibody fused to an epitope or mimotope tag.

[0264] Substitution variants have at least one amino acid residue in the protein removed

20 biological activity, then more substantial changes, denominated "exemplary substitutions"

introduced and the products screened.

[0265] Table 6: Amino Acid Substitutions

Original residue (naturally Conservative Exemplary subsitutions

Ala (A) Val Val; Leu; Ile

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

Gln (Q) Asn Asn; Glu

Glu (E) Asp Asp; Gln

Gly (G)

His (H) Arg Asn; Gln; Lys; Arg
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Norleucine

Ala; Phe

Lys (K) Arg Arg; Gln; Asn

Met (M) Leu Leu; Phe; Ile

Phe (F) Tyr Leu; Val; Ile; Ala; Tyr

Pro (P) Ala Ala

Thr Thr

Thr (T) Ser Ser

Norleucine

CAR protein derivatives may be synthesized in situ in the cell after introduction of

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

10

integrated into the genome of the cell. In other embodiments, virus-mediated methods can

for example, recombinant viral vectors (e.g. retroviruses e.g. lentiviruses, adenoviruses),

liposomes, and the like. Transient transformation methods include, for example without

15

[0267] In some embodiments, an immune cell e.g. T cell of the disclosure can comprise at

least one protease-activating CD45-gate CAR protein or protease-activating CD45-gate

CAR protein derivative. In some embodiments, an immune cell e.g. T cell can comprise at

20
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[0268] In some embodiments of an immune cell e.g. T cell provided herein, a CAR that

chain variable fragment (scFv)), a transmembrane domain, and an intracellular signaling

5

transmembrane domain and at least one intracellular signaling domain, wherein the

10 polypeptides assemble together to form a multichain CAR. The CAR can be modified as

of the CAR's extracellular ligand-binding domain.

[0269] The extracellular ligand-binding domain specifically binds to a target of interest.

15 example, without limitation, BCMA, MUC16 (also known as CA125), EGFR, EGFRvIII,

MUC1, Flt-3, WT-1, CD20, CD23, CD30, CD38, CD70, CD33, CD133, MHC-WT1,

TSPAN10, MHC-PRAME, MHC-NY-ESO1, HER2 (ERBB2), CAIX (Carbonic anhydrase

IX), LIV1, ADAM10, CHRNA2, LeY, NKG2D, CS1, CD44v6, ROR1, CD19, Claudin-

20

(Fibroblast Activation Protein alpha), Ly6G6D (Lymphocyte antigen 6 complex locus

protein ligase RNF43, RING finger protein 43).

[0270] In some embodiments, the extracellular ligand-binding domain comprises an scFv

25 comprising the light chain variable (VL) region and the heavy chain variable (VH) region of

a target antigen specific monoclonal antibody joined by a flexible linker. Single chain

variable region fragments are made by linking light and/or heavy chain variable regions by

30

region and the amino terminus of the other variable region. Linkers of other sequences have

been designed and used (Bird et al., 1988, supra). In general, linkers can be short, flexible

polypeptides and preferably comprised of about 20 or fewer amino acid residues. Linkers
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to solid supports. The single chain variants can be produced either recombinantly or

recombinant production of scFv, a suitable plasmid or other vector containing a

5 polynucleotide that encodes the scFv can be introduced into a suitable host cell, either

eukaryotic, such as yeast, plant, insect or mammalian cells, or prokaryotic, such as E. coli.

Polynucleotides encoding the scFv of interest can be made by routine manipulations such as

ligation of polynucleotides. The resultant scFv can be isolated using standard protein

comprise a protease cleavage site and the modified linker connects the CD45 recruiting

comprises the amino acid sequence of SEQ ID NO: 9.

least one of the normal effector functions of the immune cell in which the protease-

activating CD45-gate CAR is expressed. For example, the effector function of a T cell can

[0273] In some embodiments, an intracellular signaling domain for use in a protease-

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

100
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binding sites for syk/zap70 class tyrosine kinases. Examples of ITAM used in the protease-

derived from TCR, FcR, FcRß, FcR, CD3, CD3, CD3, CD5, CD22, CD79a, CD79b

5

some embodiments, the intracellular signaling domain of a protease-activating CD45-gate

10 CAR of the disclosure comprises a part of a co-stimulatory molecule selected from the

consisting of the amino acid sequence of SEQ ID NO: 33) and CD28 (NP_006130.1, e.g.

comprising or consisting of the amino acid sequence of SEQ ID NO: 35). In some

15 amino acid sequence which comprises at least 70%, preferably at least 80%, more

preferably at least 90%, 95%, 97%, or 99% sequence identity with one or more of the amino

acid sequences shown in SEQ ID NOs: 33-35.

[0275] CARs generally are expressed on the surface membrane of the cell. Thus, the

20

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 (b) interact with the ligand-binding domain and intracellular

signaling domain for directing a cellular response of an immune cell against a predefined

25 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 such as , ß,  or , polypeptide constituting CD3 complex,

IL-2 receptor e.g. p55 ( chain), p75 (ß chain or  chain), subunit chain of Fc receptors, in

30 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 transmembrane domain is derived from the human CD8 chain

(e.g., NP_001139345.1). The protease-activating CD45-gate CAR can further comprise a
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domain. A stalk domain may comprise up to 300 amino acids, for example, from 10 to 100

amino acids or 25 to 50 amino acids. The stalk region may be derived from all or part of

naturally occurring molecules, such as from all or part of the extracellular region of CD8,

5 CD4, or CD28, or from all or part of an antibody constant region. Alternatively the stalk

domain may be a synthetic sequence that corresponds to a naturally occurring stalk

sequence, or may be an entirely synthetic stalk sequence. In some embodiments said stalk

domain is a part of human CD8 chain (e.g., NP_001139345.1). In another particular

embodiment, the transmembrane domain comprises a part of the human CD8 chain. In

10 some embodiments, protease-activating CD45-gate CARs disclosed herein can comprise a

CD45 recruiting domain, a protease-cleavable linker, an extracellular ligand-binding

domain, CD8 human stalk and transmembrane domains, the CD3 signaling domain, and

4-1BB signaling domain. In some embodiments, a nucleic acid encoding a protease-

activating CD45-gate CAR as disclosed herein can be introduced into an immune cell as a

15 transgene via a vector e.g. a plasmid vector. In some embodiments, the vector e.g. plasmid

vector can also contain, for example, a selection marker which provides for identification

and/or selection of cells which received the vector.

[0276] Protease-activating CD45-gate CAR polypeptides may be synthesized in situ in

the cell after introduction of polynucleotides encoding the protease-activating CD45-gate

20 CAR polypeptides into the cell. Alternatively, protease-activating CD45-gate CAR

polypeptides may be produced outside of cells, and then 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

25 methods can be used to transiently express the polynucleotide construct, and the

polynucleotide construct not integrated into the genome of the cell. In other embodiments,

virus-mediated methods can be used. The polynucleotides may 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

30 include, for example without limitation, microinjection, electroporation or particle

bombardment. Polynucleotides may be included in vectors, such as for example plasmid

vectors or viral vectors.
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[0277] Methods of generating engineered immune cells expressing any of the protease-

editing techniques that employ, for example, TALENs, CRISPR/Cas9, or megaTAL

nucleases).

30

non-limiting sources, including peripheral blood mononuclear cells, bone marrow, lymph
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effusion, spleen tissue, and tumors. In some embodiments, any number of T cell lines

available and known to those skilled in the art, may be used. In some embodiments, cells

can be derived from a healthy donor, from a subject diagnosed with cancer or from a subject

5 diagnosed with an infection. In some embodiments, cells can be part of a mixed population

of cells which present different phenotypic characteristics.

[0282] In some embodiments, an isolated cell or engineered immune cell according to the

present disclosure comprises one inactivated gene selected from the group consisting of

CD52, GR, PD-1, CTLA-4, LAG3, Tim3, BTLA, BY55, TIGIT, B7H5, LAIR1,

10 SIGLEC10, 2B4, HLA, TCR and TCR and/or expresses a CAR, a multi-chain CAR

and/or a pT transgene. In some embodiments, an isolated cell comprises polynucleotides

encoding polypeptides comprising a multi-chain CAR. In some embodiments, the isolated

cell according to the present disclosure comprises two inactivated genes selected from the

group consisting of: CD52 and GR, CD52 and TCR, CDR52 and TCR, GR and TCR,

15 GR and TCR, TCR and TCR, PD-1 and TCR, PD-1 and TCR, CTLA-4 and TCR,

CTLA-4 and TCR, LAG3 and TCR, LAG3 and TCR, Tim3 and TCR, Tim3 and

TCR, BTLA and TCR, BTLA and TCR, BY55 and TCR, BY55 and TCR, TIGIT and

TCR, TIGIT and TCR, B7H5 and TCR, B7H5 and TCR, LAIR1 and TCR, LAIR1

and TCR, SIGLEC10 and TCR, SIGLEC10 and TCR, 2B4 and TCR, 2B4 and TCR

20 and/or expresses a CAR (e.g. the protease-activating CD45-gate CAR of the present

disclosure or the anti-MUC16 CAR of the present disclosure), a multi-chain CAR and a pT

transgene.

[0283] Gene inactivation can be carried out by methods practiced by those with skill in

the art. The methods include, but are not limited to gene inactivation by use of zinc fingers,

25 TALEN®s, and CRISPR/Cas-based system.

[0284] In some embodiments, the protease-activating CD45-gate CAR-containing

immune cell has an inactivated CD52 gene. In some embodiments only one copy of the

30 immune cell has an inactivated TCR gene.

[0286] In some embodiments, the protease-activating CD45-gate CAR-containing
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[0287] In some embodiments, TALEN® is used for gene inactivation. In such 

embodiments, the efficiency of gene inactivation with TALEN® is not 100%, and resulting 

TCRa�-negative T-cells are enriched by depleting residual TCRa�-positive T cells before 

cryopreservation. However, CD52-negative cells are not purified, resulting in a cell product 

5 with varying frequencies of CD52-negative cells, typically between 60-80%. Accordingly in 

some embodiments, the genotype of the protease-activating CD45-gate CAR T cells of the 

disclosure is protease-activating CD45-gate CAR+_ TCRa�-_ CD52+/- T-cells. 

[0288] In some embodiments, TCR is rendered not functional in the cells according to the 

disclosure by inactivating TCRa gene and/or TCR� gene(s). In some embodiments, a 

10 method to obtain modified cells derived from an individual is provided, wherein the cells 

can proliferate independently of the major histocompatibility complex (MHC) signaling 

pathway. Modified cells, which can proliferate independently of the MHC signaling 

pathway, susceptible to be obtained by this method are encompassed in the scope of the 

present disclosure. Modified cells disclosed herein can be used in for treating subjects in 

15 need thereof against Host versus Graft (HvG) rejection and Graft versus Host Disease 

(GvHD); therefore in the scope of the present disclosure is a method of treating subjects in 

need thereof against Host versus Graft (HvG) rejection and Graft versus Host Disease 

(GvHD) comprising treating said subject by administering to said subject an effective 

amount of modified cells comprising inactivated TCRa and/or TCR� genes. 

20 [0289] In some embodiments, the immune cells are engineered to be resistant to one or 

more chemotherapy drugs. The chemotherapy drug can be, for example, a purine nucleotide 

analogue (PNA), thus making the immune cell suitable for cancer treatment combining 

adoptive immunotherapy and chemotherapy. Exemplary PNAs include, for example, 

clofarabine, fludarabine, and cytarabine, alone or in combination. PNAs are metabolized by 

25 deoxycytidine kinase (dCK) into mono-, di-, and tri-phosphate PNA. Their tri-phosphate 

forms compete with ATP for DNA synthesis, act as pro-apoptotic agents, and are potent 

inhibitors of ribonucleotide reductase (RNR), which is involved in trinucleotide production. 

Provided herein are protease-activating CD45-gate CAR-T cells comprising an inactivated 

dCK gene. In some embodiments, the dCK knockout cells are made by transfection of T 

30 cells using polynucleotides encoding specific TAL-nuclease directed against dCK genes by, 

for example, electroporation of mRNA. The dCK knockout protease-activating CD45-gate 

CAR-T cells are resistant to PNAs, including for example clorofarabine and/or fludarabine, 
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CPYSNPSLCSGGGGSELPTQGTFSNVSTNVSPAKPTTTACPYSNPSLCS

15

[0292] The safety switch polypeptide may also comprise a signal peptide at the amino

terminus. In some embodiments, the safety switch polypeptide comprises the amino acid

sequence shown in SEQ ID NO: 49.

(SEQ ID NO: 49)

20

RVCKCPRPVV

25
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may arise from undesirable effects being detected in the subject which are attributable to the

transferred cells, such as for example, when unacceptable levels of toxicity are detected.

[0294] In some embodiments, the CAR-T cell comprises a selected epitope or mimotope

within the scFv or extracellular domain (e.g. stalk domain) of the protease-activating CD45-

5 gate CAR, the selected epitope or mimotope having a specificity to be recognized by a

specific antibody. See, e.g., PCT application PCT/EP2016/051467, WO2016/120216,

"mAb-DRIVEN CHIMERIC ANTIGEN RECEPTOR SYSTEMS FOR

SORTING/DEPLETING ENGINEERED IMMUNE CELLS," filed on Jan. 25, 2016, which

is hereby incorporated by reference in its entirety. Such an epitope or mimotope facilitates

10 sorting and/or depleting the CAR-T cells. The epitope or mimotope can be selected from

any number of epitopes and mimotopes known in the art. In some embodiments, the epitope

or mimotope can be a target of a monoclonal antibody approved for medical use, such as,

for example without limitation, a CD20 epitope or mimotope recognized by rituximab. In

15 SEQ ID NO: 50.

CPYSNPSLC (SEQ ID NO: 50)

[0295] In some embodiments, the epitope or mimotope is located within the CAR. For

example without limitation, the epitope or mimotope can be located between the scFv and

the hinge of a CAR. In some embodiments, two instances of the same epitope or mimotope,

20 separate by linkers, may be used in the CAR. For example, the polypeptide comprising the

the light chain variable region and the hinge.

(SEQ ID NO: 51)

GSGGGGSCPYSNPSLCSGGGGSCPYSNPSLCSGGGGS

25

conjugated with a cytotoxic drug. It is also possible to promote CDC cytotoxicity by using

engineered antibodies on which are grafted component(s) of the complement system. In

some embodiments, activation of the CAR-T cells can be modulated by depleting the cells

using an antibody which recognizes the epitope or mimotope.

30 [0297] Adverse events also may be minimized by transducing the immune cells

(containing one or more CARs) with a suicide gene. It may also be desired to incorporate an
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or at the same time, as the cells are transduced with the CAR construct of the present

disclosure. Additional methods for introducing suicide genes and/or "on" switches include

5 TALENS, zinc fingers, RNAi, siRNA, shRNA, antisense technology, and other techniques

known in the art.

[0298] In accordance with the disclosure, additional on-off or other types of control

switch techniques may be incorporated herein. These techniques may employ the use of

10

5,834,266; 5,869,337; and 6,165,787, the contents of which are also incorporated by

15

A/cyclophilin, receptor, estrogen/estrogen receptor (optionally using tamoxifen),

20

[0299] Also provided herein are cell lines obtained from a modified e.g. transformed

immune cell e.g. T cell according to any of the methods described herein. In some

25

activating CD45-gate CAR protein derivative. In some embodiments, an immune cell e.g. T

CD45-gate CAR protein or protease-activating CD45-gate CAR protein derivative and a

polynucleotide encoding an additional CAR.

30

either prior to or after modification of the cells, using methods as generally described, for

example without limitation, in U.S. Patents 6,352,694; 6,534,055; 6,905,680; 6,692,964;
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5,858,358; 6,887,466; 6,905,681; 7,144,575; 7,067,318; 7,172,869; 7,232,566; 7,175,843;

5,883,223; 6,905,874; 6,797,514; 6,867,041; and U.S. Patent Application Publication No.

5

calcium ionophore A23187, phorbol 12-myristate 13-acetate (PMA), or mitogenic lectins

like phytohemagglutinin (PHA) can be used to create an activation signal for the immune

cell e.g. T cell.

10 [0301] In some embodiments, T cell populations may 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

15 is used. For example, a population of T cells can be contacted with an anti-CD3 antibody

T cells. Conditions appropriate for T cell culture include an appropriate medium (e.g.,

Minimal Essential Media or RPMI Media 1640 or, X-vivo 5, (Lonza)) that may contain

factors necessary for proliferation and viability, including serum (e.g., fetal bovine or

20 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 additives for the growth of cells include, but are not limited to, surfactant,

plasmanate, and reducing agents such as N-acetyl-cysteine and 2-mercaptoethanol. Media

can include RPMI 1640, AIM V, DMEM, MEM, -MEM, F-12, X-Vivo 10, and X-Vivo

25 20, Optimizer, with added amino acids, sodium pyruvate, and vitamins, either serum-free or

supplemented with an appropriate amount of serum (or plasma) or a defined set of

hormones, and/or an amount of cytokine(s) sufficient for the growth and expansion of T

cells. Antibiotics, e.g., penicillin and streptomycin, are included only in experimental

cultures, not in cultures of cells that are to be infused into a subject. The target cells are

30 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 e.g. T cells
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blood after administrating the cell into the subject.

[0303] In another aspect, the disclosure provides compositions (such as pharmaceutical

compositions) comprising any of the cells of the disclosure or any of the populations of cells

of the disclosure. In some embodiments, the composition comprises a T cell comprising a

10

[0304] In some embodiments, primary cells isolated from a donor are manipulated as

less than 100%, such as 10%, 20%, 30%) of the resulting cells comprise all of the desired

than the proportion of cells of the starting population of cells that comprise the desired

modifications.
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[0305] In some embodiments, a population of immune cells comprises one or more of the

engineered immune cells disclosed herein. In an embodiment, the population comprises

about or at least about 1x10, or about or at least about 1x10 engineered cells, e.g.

5 engineered immune cells, as disclosed herein, optionally wherein the population does not

comprise more than about 1x10¹ or more than about 1x10 or more than about 5x109

engineered cells, e.g. engineered immune cells, as disclosed herein. In an embodiment, a

population of immune cells as disclosed herein is enriched for the engineered immune cell

as disclosed herein. In various embodiments, the population of immune cells is at least

10 50%, e.g. 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, or more than 95%

engineered cells that are T cells, e.g., alpha/beta T cells and gamma/delta T cells, B cells,

natural killer (NK) cells, natural killer T (NKT) cells, mast cells, and/or myeloic-derived

phagocytes. In various embodiments, the population of immune cells is at least 50%, e.g.

50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, or more than 95% engineered T

15

Methods of Treating

[0306] Immune cells e.g. T cells obtained by the methods described above, or cell lines

derived from such immune cells or T cells, can be used as a medicament. In some

embodiments, such a medicament can be used for treating a disorder such as for example a

20 viral disease, a bacterial disease, a cancer, an inflammatory disease, an immune disease, an

autoimmune disease, an infection, or an aging-associated disease. In some embodiments, the

cancer is a hematological malignancy or non-solid tumor. In some embodiments, the cancer

is a solid cancer or solid tumor. In some embodiments, the cancer is a solid cancer or solid

tumor. In some embodiments, the cancer is a hematological malignancy that is acute

25 lymphoblastic leukemia (ALL), acute myeloid leukemia (AML), chronic myelogenous

leukemia (CML), chronic eosinophilic leukemia (CEL), myelodysplasia syndrome (MDS),

non-Hodgkin's lymphoma (NHL), or multiple myeloma (MM). In some embodiments, the

cancer is a solid cancer that is biliary cancer, bladder cancer, bone or soft tissue carcinoma,

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

30 colorectal cancer, desmoid tumor, embryonal cancer, endometrial cancer, esophageal

cancer, gastric cancer, gastric adenocarcinoma, glioblastoma multiforme, gynecological
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germ-cell tumor, urothelial cancer, uterine sarcoma, or uterine cancer. In some

5

10

15 56, 75, 76, 77, 78, 79, and 121-170.

cell line derived from the immune cells e.g. 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.

20

[0310] In another aspect, provided herein is a method of treating a condition in a patient
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[0311] In another aspect, provided herein is a method of treating a condition in a patient

comprising administering to the patient a pharmaceutical composition as disclosed herein.

allogeneic immune cells derived from a donor other than the patient.

[0312] In some embodiments, immune cells e.g. T cells of the disclosure can undergo

robust in vivo cell expansion and can persist for an extended amount of time. Methods of

treatment of the disclosure can be ameliorating, curative or prophylactic. The method of the

disclosure may be either part of an autologous immunotherapy or part of an allogenic

immunotherapy treatment. The disclosure is particularly suitable for allogeneic

immunotherapy. Immune cells e.g. T cells from donors can be transformed into non-

alloreactive cells using standard protocols and reproduced as needed, thereby producing e.g.

CAR-T cells which may be administered to one or several subjects. Such CAR-T cell

therapy can be made available as an "off the shelf" therapeutic product.

[0313] In another aspect, the disclosure provides a method of inhibiting tumor growth or

15 progression in a subject who has a tumor, comprising administering to the subject an

effective amount of immune cells e.g. T cells as described herein. In another aspect, the

20 method of inducing tumor regression in a subject who has a tumor, comprising

administering to the subject an effective amount of immune cells e.g. T cells as described

herein.

[0314] In some embodiments, the immune cells e.g. T cells provided herein can be

administered parenterally in a subject. In some embodiments, the subject is a human.

25 [0315] In some embodiments, the method can further comprise administering an effective

amount of a second therapeutic agent. In some embodiments, the second therapeutic agent

is, for example, crizotinib, palbociclib, an anti-CTLA4 antibody, an anti-4-1 BB antibody, a

[0316] Also provided is the use of any of the immune cells e.g. T cells provided herein in

30 the manufacture of a medicament for the treatment of cancer or for inhibiting tumor growth

or progression in a subject in need thereof.
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amino acid sequence of any of SEQ ID NOs: 11, 56, 75, 76, 77, 78, 79, and 121-170. Also

5 cancer and a CAR comprising the amino acid sequence of any of SEQ ID NOs: 11, 56, 75,

76, 77, 78, 79, and 121-170 is used in addition to or instead of the protease-activating

CD45-gate CAR.

10

a protein that comprises the same CAR but that has no CD45 recruiting domain (non-gated

15 CAR), and a T cell that has not been transduced. The cytotoxicity of these cells can be

measured by incubating them with target cells that express the ligand that the CAR antigen

binding domain recognizes. The assay can be adjusted by varying the ratio of the effector

CAR T cell to the target ligand-expressing cell. When the effector and target cells are

incubated together under the appropriate conditions, while not wishing to be bound by

20 theory, it is expected that the CAR T cells will exhibit high cytotoxicity and both the

cleavable and non-cleavable CD45-gate CAR T cells will exhibit lower cytotoxicity because

the gate at least partially inactivates the CAR. It is expected that the non-transduced cells

will exhibit no cytotoxicity. This form of assay serves to confirm that, under the conditions

25

the non-gated CAR. The degree of reduction observed depends on the conditions of the

30 assay.

of a protease that can cleave the linker that connects the CD45 recruiting domain to the

114

20
26

20
21

61
   

   
19

 M
ar

 2
02

6

1
9
 
M
a
r
 
2
0
2
6

2
0
2
6
2
0
2
1
6
1

1
1
4



ligand binding domain. It is expected that the protease will not affect the non-gated CAR T

cells' cytotoxicity. It is also expected that the cleavable protease-activating CD45-gate

cytotoxicity in the presence of the protease as compared with in the absence of the protease,

5

protease. It is expected that its cytotoxicity will be reduced both in the absence of and in the

presence of the protease, because, while not wishing to be bound by theory, the gate inhibits

10 the CAR's activation under both conditions. In such an assay, in some embodiments, in the

absence of protease, the protease-activating CD45-gate CAR cytotoxicity is reduced by or

by at least about 20%, 30%, 40%, 50%, 60%, 70%, 80%, or 90% relative to the non-gated

CAR and, in the presence of protease, the cells' cytotoxicity is significantly higher. The

degrees of reduction and increase observed depend on the conditions of the assay.

15

20

T cells or CAR T cell therapy comprising administering to a patient a cell as disclosed

herein, a population of cells as disclosed herein, or a composition as disclosed herein,

wherein the efficiency is greater than the efficiency of control cells, a population of control

cells or a composition of control cells, respectively, administered under the same conditions,

wherein the control cells, population of control cells, or control cells of the composition

[0322] In another aspect, provided herein is a method of increasing the efficacy of CAR T

cell therapy comprising administering to a patient a cell as disclosed herein, a population of
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control cells, respectively, administered under the same conditions, wherein the control

5 lacks at least one of a CD45 recruiting domain and a linker that comprises a protease

cleavage site.

[0323] In another aspect, provided herein is a method of increasing the efficacy of CAR T

15 cleavage site.

[0324] In another aspect, provided herein is a method of reducing the incidence of side

effects in CAR T cell therapy comprising administering to a patient a cell as disclosed

herein, a population of cells as disclosed herein, or a composition as disclosed herein,

wherein the incidence of side effects is lower than the incidence of side effects when control

cells, a population of control cells or a composition of control cells, respectively, are

administered under the same conditions, wherein the control cells, population of control

cells, or control cells of the composition comprise a CAR that lacks at least one of a CD45

recruiting domain and a linker that comprises a protease cleavage site.

25

reversing the colocalization, the method comprising the steps of:

30 (a) providing a T cell that expresses CD45,

disclosed herein into the T cell,
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(c) maintaining the T cell under conditions in which both CD45 and the CAR are

functionally expressed at the cell surface,

CAR T cell surface and colocalization of the CAR and the CD45 protein, which

[0326] In another aspect, provided herein is a method of effecting reversible reduction

of CAR activity by a CD45 protein in a CAR T cell, the reversible reduction of CAR

10 activity comprising a CD45-gate CAR recruiting domain binding to a CD45 protein on a

CAR T cell surface, resulting in inactivation of the chimeric antigen receptor by the CD45,

which inactivation can be disrupted by a protease cleaving a protease cleavage site in the

CD45-gate CAR's linker, resulting in the disassociation of the chimeric antigen receptor

and the CD45 protein and ending the inactivation of the chimeric antigen receptor by the

(b) introducing a nucleic acid encoding a CD45-gate CAR of any one of claims 1-14

into the T cell,

20

CAR's activity by the CD45 protein, which activity reduction can be reversed by a protease

cleaving a protease cleavage site in the CD45-gate CAR's linker, thereby ending the

25 association of the CAR and the CD45 protein, and ending the CD45 protein's reduction of

CAR activity wherein the cleaving produces a functional CAR no longer connected by the

linker to the CD45-gate CAR recruiting domain.

30 microenvironment, comprising administering to the patient a cell as disclosed herein, a

population of cells as disclosed herein, or a composition as disclosed herein, wherein CAR
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T cell activity is lower outside the protease-rich tumor microenvironment than in the 

protease-rich tumor microenvironment. 

[0328] In another aspect, provided herein is a method of regulating cytotoxic activity of 

a CART cell that comprises a CAR as disclosed herein, the method comprising inhibiting 

5 the cytotoxic activity of the CAR T cell by associating the CAR with CD45 of the CAR T 

cell, and activating the cytotoxic activity of the CART cell by subjecting and/or exposing 

the CAR T cell to a protease that recognizes and cleaves the protease cleavage site. 

[0329] In embodiments of the methods of treating a condition in a patient disclosed 

herein, the cell, population of cells or composition can be administered to the subject on one 

10 occasion or can be administered to the subject on two or more occasions spaced at least 

about 1, 2, 3, 4, 5, 6, 7, or more days apart. In some embodiments, the disorder can be a 

viral disease, a bacterial disease, a cancer, an inflammatory disease, an immune disease, or 

an aging-associated disease. 

[0330] In some embodiments, the treatment can be in combination with one or more 

15 therapies against cancer selected from the group of antibodies therapy, chemotherapy, 

cytokines therapy, dendritic cell therapy, gene therapy, hormone therapy, laser light therapy 

and radiation therapy. 

[0331] In some embodiments, treatment can be administered to or administrated into 

subjects undergoing an immunosuppressive treatment. Indeed, the disclosure may rely on 

20 cells or a population 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, the immunosuppressive treatment may help the 

selection and expansion of the T cells according to the disclosure within the subject. 

[0332] The administration of the cells or population of cells according to the disclosure 

25 may be carried out in any convenient manner, including by aerosol inhalation, injection, 

ingestion, transfusion, implantation or transplantation. The compositions described herein 

may be administered to a subject subcutaneously, intradermally, intratumorally, 

intranodally, intramedullary, intramuscularly, by intravenous or intralymphatic injection, or 

intraperitoneally. In one embodiment, the cell compositions of the disclosure are 

30 administered by intravenous injection. 
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including all integer values of cell numbers within those ranges. In some embodiments the

5 about 10 cells per kg body weight including all integer values of cell numbers within those

ranges. The cells or population of cells can be administered in one or more doses. In some

embodiments, an effective amount of cells can be administered as a single dose. In some

embodiments, an effective amount of cells can be administered as more than one dose over

10

15

administration. In some embodiments, administration can be directly done by injection

20 within a tumor.

25 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, protease-activating CD45-gate 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, or PF-06801591 an anti-PD-L1 antibody (e.g., avelumab, atezolizumab,

30 or durvalumab), an anti-OX40 antibody (e.g., PF-04518600), an anti-4-1 BB antibody (e.g.,

PF-05082566), an anti-MCSF antibody (e.g., PD-0360324), an anti-GITR antibody, and/or

an anti-TIGIT antibody. In further embodiments, the immune cells e.g. T cells of the

disclosure may be used in combination with chemotherapy, radiation, immunosuppressive
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agents, such as cyclosporin, azathioprine, methotrexate, mycophenolate, and FK506,

antibodies, or other immunoablative agents such as CAMPATH, anti-CD3 antibodies or

mycoplienolic acid, steroids, FR901228, cytokines, and/or irradiation. These drugs inhibit

5

1993 Oct;5(5):763-73).

[0335] In a further embodiment, the cell compositions of the 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 OKT3 or CAMPATH. In some embodiments, the cell compositions of the disclosure are

administered following B-cell ablative therapy such as agents that react with CD20, e.g.,

Rituxan. For example, in one embodiment, subjects may 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

Kits

[0336] The disclosure also provides kits for use in the instant methods. Kits of the

disclosure include one or more containers comprising a composition of the disclosure or an

immune cell e.g. a T cell of the disclosure or a population of cells comprising an immune

comprises one or more polynucleotide(s) encoding a protease-activating CD45-gate CAR
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[0337] The instructions relating to the use of the kit components generally include

treatment. The containers may be unit doses, bulk packages (e.g., multi-dose packages) or

sub-unit doses. Instructions supplied in the kits of the disclosure are typically written

instructions on a label or package insert (e.g., a paper sheet included in the kit), but

machine-readable instructions (e.g., instructions carried on a magnetic or optical storage

10

15

cell e.g. T cell according to the disclosure. The container may further comprise a second

20 pharmaceutically active agent.

Examples

25

intended to limit the scope of the disclosure in any way. Indeed, various modifications of

the disclosure in addition to those shown and described herein will become apparent to

those skilled in the art from the foregoing description and fall within the scope of the

appended claims.

30
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Example 1: Synthesis and demonstration of CD45-gate CAR

CD45-gate CAR structure

CAR. To investigate how the protease-activating CD45-gate can regulate the function of

5

costimulatory domain (e.g. 4-1BB signalling domain). In general, the extracellular domain

10 of the CD45-gate CAR disclosed herein comprises, in addition, a CD45 recruiting domain

("recruiter"), fused via a flexible linker, which linker comprises, in certain embodiments,

one or more protease-cleavable sites, to the N-terminus of a generic CAR , as illustrated in

Figs. 1A and 1B (bottom construct). As diagrammed in Fig. 1B (bottom construct), an

additional N-HA tag (comprising the sequence YPYDVPDYA (SEQ ID NO: 187), a variant

15 of SEQ ID NO: 2 without the initial G) was introduced as well for detection of the CD45-

gate CAR, and the CD8 signal peptide was fused to the N-terminus of each protein to enable

trafficking and surface expression. Non-gated, non-N-HA-tagged 53B6 (Fig. 1B, top

construct) was used as a control in some of the experiments.

gate CAR, two variants of the CD45-gate were prepared, one comprising a first anti-CD45

scFv as the CD45 recruiter and the other comprising a second, different anti-CD45 scFv as

the CD45 recruiter. A flexible protease-cleavable linker, which contained two thrombin

protease cleavage sites flanking a V5 peptide motif, which can be used to detect the linker

25

joined the CD45 recruiter to the N-terminus of the CAR. These two protease-activating

30

such a protease-activating CD45-gate CAR. In parallel, a non-cleavable linker of the same

length (SEQ ID NO: 7,
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generate additional control CARs, designated "CD45-Gate1-GS-53B6" (comprising amino

acid sequence of SEQ ID NO: 17) and "CD45-Gate2-GS-53B6" (comprising amino acid

sequence of SEQ ID NO: 19), both of which are not expected to be cleaved by a protease.

5

generated with lentiviral vectors as previously described (14,15). In brief (and using the

methods described in Example 2 below, CAR-T Production), primary T cells from a healthy

donor were transduced with lentiviruses (MOI of 5) expressing the different CAR molecules

and the percentage of CAR+ cells were recorded at day 8 and day 15. As the data in Fig. 2A

10

15

CD45-gate CAR protease cleavage and ligand binding

20 [0343] To evaluate whether the CD45-gate can be released by the corresponding

protease, the detection of V5 tag that is imbedded in the cleavable or non-cleavable linkers

was assessed. The protease cleavage was carried out by incubating the CAR T cells in PBS

with 2 microgram/ml of thrombin at 37° for 30 mins. The successful cleavage of the

protease linker was verified by the removal of V5 tag after cleavage. As the data in Fig. 3A

25 show, the removal of V5 tag was only observed in the clone of CD45-Gate1-TMB-53B6

and CD45-Gate2-TMB-53B6 after cleavage, indicating that the CD45-gate can be released

from CAR by the specific cleavage by the protease.

[0344] Next, whether the CD45-gate directly blocks the ligand binding was evaluated

by assessing the binding of soluble MUC16 ligand to each CAR clone, before or after

protease cleavage. It was observed that 53B6, CD45-Gate1-TMB-53B6, CD45-Gate1-GS-
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ligand-binding intensity, likely due to inferior expression of the modified CAR molecule

5 CD45-gate CAR T cell cytotoxicity

[0345] To understand whether the CD45-gate can regulate the CAR function, two target

cell lines, Ovcar3 (MUC16High) and Cov644 (MUC16Low), were used to assess the

cytotoxicity of each clone. Both target cells are incorporated with luciferase gene for facile

quantification of viable cells. In brief, CAR T cells were normalized to the same CAR+

10 percentage and incubated with 10,000 target cells at E:T (Effector: Target) ratio of 3:1, 1:1,

or 1:3 in 200 µl of RPMI medium with 10% of FBS. After the 48-hour co-culture, 100 µl of

the supernatant containing CAR T cells was transferred to new wells with 10,000 fresh

target cells, while the remaining samples were used to quantify the viable target cells by

luciferase assay. After another 48-hour co-culture, the second round of cytotoxicity

15 assessment was carried out in the same way. As Figs. 4A-4B show, CD45-Gate1

moderately inhibited the CAR function to kill the Ovcar3 (MUC16High) target cells in the

first round of cytotoxicity assay and the inhibition became more pronounced in the second

round. However, the CD45-Gate2 showed very limited inhibition of the CAR activity; a

20

Regulation of CD45-gate CAR T cell cytotoxicity

25

with the MUC16High Ovcar3 target cells similarly as above, except that serum-free

30 concentration of 2 µg/ml). In this condition, the regular 53B6 CAR T cells still can

efficiently kill the target cells, albeit that the activity was weaker than their previous
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thrombin is introduced into the culture (Fig. 6A). Importantly, data from the clone of CD45-

Gate1-TMB-53B6 and CD45-Gate2-TMB-53B6 demonstrates that the CD45-gate

effectively inhibited the CAR activity and the cytotoxicity was mostly restored when the

5 protease was present. In contrast, the CD45-gate in the clone of CD45-Gate1-GS-53B6 or

Example 2. Expression and activity of anti-MUC16 CAR

10

[0348]

15

the appropriate transfer CAR vector in 250 µL Opti-MEM (Gibco) per well of the 6-well

plate ("DNA mix"). 10 µL Lipofectamine 2000 (Invitrogen) in 250 µL Opti-MEM was

incubated at room temperature for 5 minutes and then added to the DNA mix. The mixture

20 was incubated at room temperature for 20 minutes and the total volume of 500 µL was

slowly added to the sides of the wells containing HEK-293T. Purified T cells were activated

in T cell transduction media (X-Vivo-15 medium [Lonza] with 10% FBS) supplemented

(Miltenyi Biotec), as recommended by the manufacturer. On Day 2, the media from each

well of the 6-well plate was replaced with 2mL per well of T cell transduction media. On

Day 3, T cells were resuspended at 0.33 million cells per mL in 1 mL of T cell transduction

media. The lentiviral supernatant from HEK293T cells was harvested and passed through

0.45 micron filter (EMD Millipore) to remove cell debris, and then added to 0.5 million

activated T cells along with 20 ng/ml human IL-2. Alternatively, to enhance the

transduction efficiency, lentiviruses can be prepared with scaled up ratio as previous

protocol and concentrated with Lenti-X Concentrator (Takara), following the
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manufacturer's protocol. Activated T cells were transduced at approximately MOI of 5 to

5

was determined by detecting the percentage of T cells that recognize recombinant MUC16

protein (in-house) using flow cytometry. On Day 14, 53B6 CAR-T cells were

Flow Cytometry Analysis (Figs. 7A-7B)

10 [0350] To determine the percentage of T cells that were successfully transduced with

53B6 CAR, T cells were first incubated with 3µg/ml biotinylated recombinant MUC16

protein (in house) in FACS buffer (PBS + 0.5% BSA with 2 mM EDTA) for 30 minutes at

4°C. The cells were then washed with FACS buffer, stained with streptavidin-PE labelled

15 example, Fig. 7A shows that 53B6 CAR T cells were successfully generated from multiple

productions using different T cell donors. The flow cytometry plot of 53B6 CAR T cells

was from one of the productions. Empty vector (EV) control T cells were included in the

[0351] Alternatively, another recombinant MUC16 conjugated with Alexa Fluor® 647

20 were used to directly stain CAR T cells at approximately final concentration of 3 µg/ml to

evaluate the binding of 53B6 CAR in Figs 2A and 3B.

according to CD62L (Biolegend) and CD45RO (Biolegend) expression within the CAR+ T

25

Cytotoxicity Assay (Figs. 8A-8C and Figs. 9A-9B)

[0353]
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vitro activity of 53B6 CAR.

[0355] OVCAR3, COV644 and FUOV1 ovarian cell lines were purchased from ATCC

or Sigma, and surface expression of MUC16 protein was determined using a quantitative

5 analysis kit (Agilent Cat.# K007811-8), according to manufacturer's recommendation. To

53B6 CAR+ T cells at defined Effector: Target (E:T) ratio in 96-well assay plates (Corning).

Empty vector (EV) control T cells were also included in the study. Cell viability was

10

replicate wells. Percent target cell survival after being exposed to T cells was determined

by comparing to target cells alone. Average percentage of live cells and standard deviation

are shown (Figs. 8A-8C).

15

[0358] To determine the persistent killing of 53B6 CAR T cells, 1 X 10 luciferase-

20

from each well were transferred to freshly plated target cells (1 x 10 cells per well) and

percent target cell survival of the previously plated target cells after being exposed to CAR

25 condition was assayed in 3 to 6 replicates. Empty vector (EV) control T cells were also

included in the study. Average percentage of live cells and standard deviation are shown.

Data presented are the activity of 53B6 CAR T cells from two different donors (Figs. 9A-

9B).

30
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In vivo Activity (Figs. 10A-10B)

5

kept on ice until inoculation. NSG mice (Jackson Laboratory), aged 7-8 weeks old, were

injected intra-peritoneally (IP) with 200 µl (3 x 10 target cells per mouse) of OVCAR3 or

bioluminescent intensity was measured. Mice were randomized into groups of 5 based on

53B6 CAR+ T cells per animal. Empty-vector control T cells were also included in the

15 study. All animals infused with T cells were dosed via ip injection in a volume of 200

µl/mouse. The in vivo activity of the 53B6 CAR T cells against the tumor was monitored

by bioluminescence, and the results demonstrated anti-tumor activity in both models (Figs.

10A-10B).

20 3.1. Production of new CD45-gate CAR T (Effector) Cells (Figs. 12A-12D and Figs.

13A-13D)

[0360] CAR T cells expressing a CD45-gate MUC16 CAR comprising a TPS linker

selected from a panel of TPS linkers (similar to the CD45-gate CARs diagrammed in FIG.

11), were successfully generated and characterized using flow cytometry according to

25 methods described in Example 2 and below. In addition to cells expressing CARs

30 active in the presence or absence of proteases.
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recombinant MUC16 protein (SEA1-4) using flow cytometry (Fig. 12A). The overall

expansion of T cells remains similar among all the clones and is comparable to non-

transduced control (NTD), indicating no obvious fratricide (Fig. 12B). Autoactivation and

5 memory phenotypes of the CAR T cells were also determined using flow cytometry by

analyzing the expression of CD25/41BB and CD45RO/CD62L on Day 9 and Day 14,

(CD25+/41BB+, Fig. 12D) than naked CAR T cells, suggesting a potential benefit of CD45-

10 gate CARs in controlling T cell exhaustion. At the end of the production (Day 14-16), all T

and stored in liquid nitrogen.

[0362] A second set of CAR T cell populations, each expressing a CD45-gate MUC16

CAR comprising a TPS linker selected from a second panel of TPS linkers, were generated

15 successfully and characterized according to methods described in Example 2 and this

section (results shown in Figs. 13A-13D). The success in generating CD45-gate CAR T

cells was surprising because T cells express endogenous CD45, however no noticeable

fratricide was observed that would have hindered the production of the CD45-gate CAR T

cells.

20 3.2. Generation and Analysis of Reagent Cell Lines (Figs. 14A-14E)

Target cell lines were developed in house based on three cell lines that are

25

conditioned media by an ELISA kit (R&D, DUPA00) (Fig. 14D). In addition, the activity of

surface expressed matriptase was assessed through the detection of a V5 tag that is attached

to CAR via a matriptase cleavable linker TPS6, as previously described in Example 1 (Fig.

14B). Compared to the recombinant matriptase which effectively mediated linker cleavage

30

without wishing to be bound by specific mechanisms, believed to be due to the lack of
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activation of matriptase in the in vitro assay settings. For example, Fig. 14B shows that in

5

was validated by flow cytometry (Fig. 14C). All three cell lines were then engineered to co-

express a firefly luciferase and a nuclear GFP using a 2A peptide to enable sensitive

10 3.3 In Vitro Analysis of CD45-gate CAR T Cell Activity, Protease Dependence and

15

plates. Wells containing only Jurkat cells also were included as negative controls. All

incubation at 37 °C, the reporter gene activation was detected by luminescence and

normalized to the untreated control signal when no target cells were added.

[0366] As shown in Figs. 15A-15F, exposure to MUC16 positive target cells led to the

activation of 53B6 CAR while no activation was detected with a CD45-gate CAR with non-

exposure to endogenous ("-Matriptase" in Figs. 15A-15C) or exogenous proteases

protease sites. The data comprise clones 1241 (2xTPS6), 1466 (2xTPS6), 1467 (2xTPS6),
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constructs were used in FIGs. 15D-15F:

0975 (TMB) refers to SEQ ID NO: 16 (N-HA-4131scFv-V5-2G4STMB-53B6,

comprising the linker GSTMB (45 aa) having the amino acid sequence of SEQ ID

5 NO: 8

0976 (NC) refers to SEQ ID NO: 17 (non-cleavable)

comprising the linker GSTPS1 (45 aa), having the amino acid sequence of SEQ ID

10 SEQ ID NO: 53 flanked on both ends by GS sequences

1399 (TPS4) refers to SEQ ID NO: 137, a construct containing the elements V5-

and a GS sequence

1401 (TPS6) refers to SEQ ID NO: 138, a construct containing the elements V5-

15 GS20-4131scFv-TPS6-53B6, comprising the linker TPS6 45 aa having the amino

acid sequence of SEQ ID NO: 113

1241 (2xTPS6) refers to SEQ ID NO: 144, a construct containing the elements N-

HA-4131scFv-2XTPS6-53B6, comprising the linker TPS6 35aa having the amino

acid sequence of SEQ ID NO: 112 and a second linker comprising the cleavage site

20 MTSP (3) (SEQ ID NO: 95) flanked on both ends by a GS sequence

1466 (2xTPS6) refers to SEQ ID NO: 153, a construct containing the elements V5-

GS20-4131scFv-2XTPS6-35-53B6, comprising 2 copies of the linker TPS6 35 aa ,

1467 (2xTPS6) refers to SEQ ID NO: 154, a construct containing the elements V5-

25 GS20-4131scFv-2XTPS6-30-53B6, comprising the linker TPS6 35 aa (SEQ ID NO:

112) and the linker TPS6 30 aa (SEQ ID NO: 111)

GS20-4131scFv-2XTPS6-25-53B6, comprising the linker TPS6 35 aa (SEQ ID

NO:112) and the linker TPS6 25 aa (SEQ ID NO: 110)

30 1469 (2xTPS6) refers to SEQ ID NO: 156, a construct containing the elements V5-

112) and the linker TPS6 20aa (SEQ ID NO: 109)

[0367] The short-term cytotoxicity of CD45-gate CAR T cells were characterized using

35

H292-MUC16 and OVCAR3 cells engineered to express nuclear GFP were plated at a
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concentration of 1 x 10 cells per well in 96-well black flat-bottom plates. The following

were performed in CTS OpTmizer T cell expansion SFM (Serum-Free Medium; Gibco)

5

hours using the IncuCyte Live Cell Analysis System (Essen BioScience). Live-cell numbers

were quantified by IncuCyte S3 software (Essen BioScience) and normalized to the initial

counts at time 0 (time zero). Average fold change in target cell count and standard deviation

are shown in Figs. 16A-16F. CD45-gate CARs with non-cleavable GS linker effectively

linkers showed a spectrum of activity, with some of the linkers (e.g., TPS4) exhibiting

activity comparable to that of non-gated 53B6 CAR. In the presence of exogenous

15

20 [0368] To determine the persistent killing of CD45-gate CAR T cells upon repeated

flat-bottom plates. The following day, T cells were thawed and added at a E:T ratio of 3:1.

All cocultures were performed with or without human recombinant matriptase (0.2 µg/mL,

25

was measured by luminescence using One-Glo assay (Promega) as previously described.

Data presented are the cytotoxicity of CD45-gate CAR T cells, showing that those with

cleavable linkers maintained long-term cytotoxicity in the presence of endogenous (Fig.

30 17A) or exogenous (Fig. 17B) proteases.
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[0369] In vivo anti-tumor efficacy of CD45-gate CAR T cells was evaluated in a breast

NSG mice (Jackson Laboratory) were injected subcutaneously (SC) with 200 µl of MDA-

5 MB-231-MUC16 cells (5 X 10 cells mixed with Matrigel at 1:1 ratio). Mice were

were kept constant across all groups by normalizing with non-transduced T cells. Tumors

10 (mm) X height (mm)/2. Statistical analysis of observed differences was performed by one-

way ANOVA followed by Dunnett's test for multiple comparisons.

gate CAR that comprises only a non-cleavable GS linker in the MDA-MB-231 model. In

contrast, anti-tumor CAR activity can be activated in CD45-gate CARs with cleavable

15 linkers (e.g., TPS4). Tumor growth was reduced in mice treated with the CD45-gate CAR

CD45-TPS4-53B6.

[0371] Treatment with CD45-gate CAR T cells had no effect on the body weight of the

mice (Fig. 18C).

20 non-small cell lung cancer xenograft model (Fig. 19A shows schematic outline of

experiment). NSG mice (Jackson Laboratory) were injected subcutaneously (SC) with 200

CAR T cells were then thawed and infused immediately (5 X 10 CAR+ cells per animal)

25 via tail vein injection. Total T cell numbers were kept constant across all groups by

30 likely reflect the various levels of protease activity at the tumor site in this in vivo tumor

model.
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[0373] As shown in Fig. 19B, a CD45-gate CAR with a non-cleavable GS linker lacked

any CAR anti-tumor activity in the H292 model. In contrast, a CD45-gate CAR with a

5

in vivo.
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[0376] Other embodiments as described herein are defined in the following paragraphs: 

1. A protease-activating CD45-gate chimeric antigen receptor (CD45-gate CAR) 

comprising an extracellular domain, a transmembrane domain, and an intracellular domain, 

wherein the extracellular domain comprises:  

a CD45 recruiting domain,  

an antigen binding domain, and  

a linker comprising one or more protease cleavage sites that can be cleaved by at least 

one protease. 

2. The protease-activating CD45-gate CAR of paragraph 1, wherein the intracellular 

domain comprises at least one signaling domain that can be reversibly inactivated by CD45. 

3. The protease-activating CD45-gate CAR of paragraph 1 or 2, wherein the linker is 

between the CD45 recruiting domain and the antigen binding domain.  

4. The protease-activating CD45-gate CAR of paragraph 1 or 2, wherein the CD45 

recruiting domain comprises one or more linkers.  

5. The protease-activating CD45-gate CAR of paragraph 4, wherein the CD45 recruiting 

domain comprise an anti-CD45 antibody comprising a heavy chain variable domain (VH) and a 

light chain variable domain (VL), and wherein the linker is between the VH and VL. 

12.

i:10.1126/scitranslmed.3006682

14.

15.

1.

2.

4.

5.
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6. A protease-activating CD45-gate chimeric antigen receptor (CD45-gate CAR) 

comprising an extracellular domain, a transmembrane domain, and an intracellular domain, 

wherein the extracellular domain comprises:  

a CD45 recruiting domain,  

an antigen binding domain, and  

a linker connecting the carboxy terminus of the CD45 recruiting domain to the amino 

terminus of the antigen binding domain, wherein the linker comprises one or more 

protease cleavage site that is recognized by at least one protease, 

and further wherein the intracellular domain comprises at least one signaling domain that can be 

reversibly inactivated by CD45.  

7. The protease-activating CD45-gate CAR of any one of paragraphs 1-4 and 6, wherein 

the CD45 recruiting domain comprises one or more of an anti-CD45 scFv, an anti-CD45 

antibody antigen binding domain, an anti-CD45 nanobody, a viral protein binder of CD45, a 

truncated viral protein binder of CD45, an anti-CD45 Fab, an anti-CD45 camelid VHH, a CD45-

binding protein, an endogenous CD45 binder, a truncated endogenous CD45 binder, a peptide or 

protein that interacts with CD45, full-length or truncated UL11, full-length or truncated sec49K, 

and full-length or truncated BTN3A1. 

8. The protease-activating CD45-gate CAR of any one of paragraphs 1-4 and 6-7, wherein 

the CD45 recruiting domain comprises an anti-CD45 scFv. 

9. The protease-activating CD45-gate CAR of any one of paragraphs 1-4 and 6-7, wherein 

the CD45 recruiting domain comprises an anti-CD45 antibody antigen binding domain. 

10. The protease-activating CD45-gate CAR of any one of paragraphs 1-4 and 6-7, wherein 

the CD45 recruiting domain comprises one or more of truncated UL11, truncated sec49K, and 

truncated BTN3A1. 

11. The protease-activating CD45-gate CAR of any one of paragraphs 1-4 and 6-7, wherein 

the CD45 recruiting domain comprises the amino acid sequence of SEQ ID NO: 3, SEQ ID NO: 

4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14 or SEQ ID 

NO: 15. 

12. The protease-activating CD45-gate CAR of any one of the preceding paragraphs, 

wherein the antigen binding domain specifically binds BCMA, MUC16 (also known as CA125), 

EGFR, EGFRvIII, MUC1, Flt-3, WT-1, CD20, CD23, CD30, CD38, CD70, CD33, CD133, 

8.

10.

11.
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MHC-WT1 , TSPAN10, MHC-PRAME, MHC-NY-ESO1, HER2 (ERBB2), CAIX (Carbonic 

anhydrase IX), LIV1, ADAM10, CHRNA2, LeY, NKG2D, CS1, CD44v6, ROR1, CD19, 

Claudin-18.2 (Claudin-18A2, or Claudin18 isoform 2), PSCA, DLL3 (Delta-like protein 3, 

Drosophila Delta homolog 3, Delta3 ), Mud 7 (Mucin17, Muc3, Muc3), FAP alpha (Fibroblast 

Activation Protein alpha), Ly6G6D (Lymphocyte antigen 6 complex locus protein G6d, c6orf23, 

G6D, MEGT1, NG25), PSMA, MSLN, or RNF43 (E3 ubiquitin-protein ligase RNF43, RING 

finger protein 43). 

13. The protease-activating CD45-gate CAR of any one of the preceding paragraphs, 

wherein the antigen binding domain specifically binds MUC16.  

14. The protease-activating CD45-gate CAR of paragraph any one of the preceding 

paragraphs, wherein the extracellular domain comprises the amino acid sequence of any one of 

SEQ ID NOs: 3, 4, 5, 6, 12, 13, 14, 15, 56 and 56 without the signal sequence of SEQ ID NO:1. 

15. The protease-activating CD45-gate CAR of any one of the preceding paragraphs, 

wherein the linker comprises a GS sequence on either or both ends of each of the one or more 

protease cleavage sites. 

16. The protease-activating CD45-gate CAR of paragraph 15, wherein each GS sequence 

comprises a series of linked GS peptides each of which has an amino acid sequence of GS, 

GGS, GGGS  (SEQ ID NO: 184), or GGGGS (SEQ ID NO:178), wherein the linked GS 

peptides are linked in any order and in any combination, optionally wherein a GS sequence 

comprises any combination of 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10 GS peptides or comprises between 1 

and 15 GS peptides in any order and combination. 

17. The protease-activating CD45 gate CAR of any one of the preceding paragraphs, 

wherein the linker comprising at least one protease cleavage site has a length of 15-100 amino 

acids, 30-100 amino acids, 15-75 amino acids, 20-50 amino acids, 20 amino acids, 25 amino 

acids, 30 amino acids, 35 amino acids, 40 amino acids, 45 amino acids, or 50 amino acids, or 

about 20 amino acids, about 25 amino acids, about 30 amino acids, about 35 amino acids, about 

40 amino acids, about 45 amino acids, or about 50 amino acids. 

18. The protease-activating CD45-gate CAR of any one of the preceding paragraphs, 

wherein the one or more protease cleavage site can be cleaved by at least one protease which is 

present in a tumor microenvironment. 

19. The protease-activating CD45-gate CAR of any one of the preceding paragraphs, 

wherein the linker comprises at least one protease cleavage site that can be cleaved by a serine 

13.
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protease, a cysteine-type lysosomal protease, a metalloproteinase, a coagulation factor protease, 

or an aspartyl-type lysosomal protease. 

20. The protease-activating CD45-gate CAR of any one of the preceding paragraphs, 

wherein the linker comprises at least one protease cleavage site that can be cleaved by matrix 

metalloproteinase (MMP), matriptase (MT-SP1), trypsin, plasmin, prostate-specific antigen 

(PSA), urokinase plasminogen activator (uPA), urokinase plasminogen activator receptor 

(uPAR), legumain, a disintegrin and metalloproteinase (ADAM), a transmembrane Serine 

Protease (TMPRSS), Granzyme B, activated protein C, Caspase, Cathepsin, Chymase, Elastase, 

Guanidinobenzoatase, HtrAl, Human Neutrophil Elastase, Lactoferrin, Marapsin, NS3/4A, 

PACE4, tissue plasminogen activator (tPA), thrombin, DESC1, DPP-4, FAP, Hepsin, 

Matriptase-2, secretase, kallikrein-related peptidase (KLK), and tryptase.  

21. The protease-activating CD45-gate CAR of any one of the preceding paragraphs, 

wherein the linker comprises one or more protease cleavage sites that comprises the amino acid 

sequence of SEQ ID NO: 32, 91-98, 103-105 or SEQ ID NO: 106. 

22. The protease-activating CD45-gate CAR of any one of the preceding paragraphs, 

wherein the linker comprises one or more amino acid sequences of SEQ ID NO: 53, 89, or 90. 

23. The protease-activating CD45-gate CAR of any one of the preceding paragraphs, 

wherein the linker comprises one or more amino acid sequences of SEQ ID NO: 8-10, 99-102, 

107-120, 172-176 or SEQ ID NO: 177. 

24. The protease-activating CD45-gate CAR of any one of the preceding paragraphs, 

wherein the linker comprises two or more protease cleavage sites and each cleavage site is the 

same as or different from any of the other cleavage sites. 

25. The protease-activating CD45-gate CAR of any one of the preceding paragraphs, 

wherein the number of protease cleavage sites is 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or is between 1 and 

15, and wherein, when the linker comprises more than one protease cleavage site, each protease 

cleavage site is independently the same as or different from one or more of the other protease 

cleavage sites. 

26. The protease-activating CD45-gate CAR of any one of the preceding paragraphs, 

wherein the number of linkers is 2, 3, 4, 5, or an integer value between 2 and 10. 

27. The protease-activating CD45-gate CAR of any one of the preceding paragraphs, 

wherein the extracellular domain further comprises a stalk domain between the antigen binding 

domain and the transmembrane domain. 

21.

22.

23.
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28. The protease-activating CD45-gate CAR of paragraph 27, wherein the stalk domain 

comprises one or more epitopes or mimotopes that facilitate sorting and/or depleting the CAR-T 

cells, optionally wherein the epitope or mimotope comprises the amino acid sequence of any one 

or more of SEQ ID NOs: 48-51, 74 and 80-88. 

29. The protease-activating CD45-gate CAR of any one of the preceding paragraphs, 

wherein the intracellular domain comprises the cytoplasmic signaling domain of one or more of 

CD3 zeta, CD28, PD1, and CD2. 

30. The protease-activating CD45-gate CAR of any one of the preceding paragraphs, 

wherein the intracellular domain comprises a CD3 zeta domain comprising the amino acid 

sequence of SEQ ID NO: 34 or a fragment thereof. 

31. The protease-activating CD45-gate CAR of any one of the preceding paragraphs, 

wherein the intracellular domain comprises at least one costimulatory domain. 

32. The protease-activating CD45-gate CAR of paragraph 31, wherein the at least one 

costimulatory domain is a signaling region of CD28, OX-40, 4-1BB/CD137, CD2, CD7, CD27, 

CD30, CD40, programmed death-1 (PD- 1), inducible T cell costimulator (ICOS), lymphocyte 

function-associated antigen-1 (LFA-1 (CD1 la/CD 18), CD3 gamma, CD3 delta, CD3 epsilon, 

CD247, CD276 (B7-H3), LIGHT, (TNFSF14), NKG2C, Ig alpha (CD79a), DAP-10, Fc gamma 

receptor, MHC class I molecule, TNF receptor proteins, an Immunoglobulin protein, cytokine 

receptor, integrins, Signaling Lymphocytic Activation Molecules (SLAM proteins), activating 

NK cell receptors, BTLA, a Toll ligand receptor, ICAM-1, B7-H3, CDS, ICAM-1, GITR, 

BAFFR, LIGHT, HVEM (LIGHTR), KIRDS2, SLAMF7, NKp80 (KLRFl), NKp44, NKp30, 

NKp46, CD19, CD4, CD8alpha, CD8beta, IL-2R beta, IL-2R gamma, IL-7R alpha, ITGA4, 

VLA1, CD49a, ITGA4, CD49D, ITGA6, VLA-6, CD49f, ITGAD, CD1 Id, ITGAE, CD103, 

ITGAL, CD1 la, LFA-1, IT GAM, CD1 lb, ITGAX, CD1 lc, ITGB1, CD29, ITGB2, CD 18, 

LFA-1, ITGB7, NKG2D, TNFR2, TRANCE/RANKL, DNAMI (CD226), SLAMF4 (CD244, 

2B4), CD84, CD96 (Tactile), CEACAM1, CRT AM, Ly9 (CD229), CD 160 (BY55), PSGL1, 

CD100 (SEMA4D), CD69, SLAMF6 (NTB-A, Lyl08), SLAM (SLAMF1, CD150, IPO-3), 

BLAME (SLAMF8), SELPLG (CD162), LTBR, LAT, GADS, SLP-76, PAG/Cbp, CD 19a, a 

ligand that specifically binds with CD83, or any combination thereof. 

33. The protease-activating CD45-gate CAR of any one of the preceding paragraphs, 

wherein the protease-activating CD45-gate CAR comprises the amino acid sequence of any one 

of SEQ ID NOs: 11, 56, 58, 59, 75, 76, 77, 78, 79, and 121-170. 

29.
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34. The protease-activating CD45-gate CAR of any one of the preceding paragraphs, further 

comprising a signal sequence optionally wherein the signal sequence is a CD8 signal sequence 

comprising the amino acid sequence of SEQ ID NO: 1.  

35. The protease-activating CD45-gate CAR of paragraph 1, wherein the protease-activating 

CD45-gate CAR comprises the amino acid sequence of any one of SEQ ID NOs: 11, 16-31, 56, 

75, 76, 77, 78, 79, and 121-170. 

36. The protease-activating CD45-gate CAR of paragraph 1, wherein the protease-activating 

CD45-gate CAR comprises the amino acid sequence of a variant of the amino acid sequence of 

any one of SEQ ID NOs: 11, 16-31, 56, 75, 76, 77, 78, 79, and 121-170, wherein the variant 

does not comprise the amino acid sequence of the HA tag of SEQ ID NO: 2 and/or does not 

comprise the amino acid sequence of the V5 peptide motif of SEQ ID NO: 55 and/or does not 

comprise the signal sequence of SEQ ID NO: 1. 

37. A nucleic acid encoding the extracellular domain of the protease-activating CD45-gate 

CAR of any one of paragraphs 1-36.  

38. The nucleic acid of paragraph 37, wherein the nucleic acid encodes the protease-

activating CD45-gate CAR of any one of paragraphs 1-36. 

39. A vector comprising the nucleic acid of any one of paragraphs 37 and 38. 

40. The vector of paragraph 39, wherein the vector is an expression vector. 

41. The vector of any one of paragraphs 39 and 40, wherein the vector is a retroviral vector, 

a DNA vector, a plasmid, a RNA vector, an adenoviral vector, an adenovirus associated vector, 

a lentiviral vector, or any combination thereof. 

42. An engineered immune cell comprising the protease-activating CD45-gate CAR of any 

one of paragraphs 1-36. 

43. An engineered immune cell comprising the nucleic acid of any one of paragraphs 37 and 

38. 

44. An engineered immune cell comprising the vector of any one of paragraphs 39-41. 

45. The engineered immune cell of any one of paragraphs 42-44, wherein the cell 

functionally expresses the protease-activating CD45-gate CAR. 

34.

38.

41.

44.

45.
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46. An engineered immune cell that functionally expresses the protease-activating CD45-

gate CAR of any one of paragraphs 1-36 from a nucleic acid encoding the protease-activating 

CD45-gate CAR. 

47. The engineered immune cell of any one of paragraphs 42-46, wherein the immune cell is 

a T cell, tumor infiltrating lymphocyte (TIL), iPSC-derived T cell, NK cell, TCR-expressing 

cell, dendritic cell, or NK-T cell. 

48. The engineered immune cell of paragraph 47, wherein the cell is an autologous T cell. 

49. The engineered immune cell of paragraph 47, wherein the cell is an allogeneic T cell. 

50. A population of cells comprising at least about 1x104, 1x105, 1x106, 1x107 or 1x108 cells 

of any one of paragraphs 42-49. 

51. A pharmaceutical composition comprising the cell of any one of paragraphs 42-49 or the 

population of cells of paragraph 50 and a pharmaceutically acceptable carrier. 

52. A method of treating a disease or condition in a patient comprising administering to the 

patient the cell of any one of paragraphs 42-49, the population of cells of paragraph 50, or the 

composition of paragraph 51. 

53. A method of reducing on-target off-tumor toxicity of CAR T cells comprising 

administering to a patient the cells of any one of paragraphs 42-49, the population of cells of 

paragraph 50 or the composition of paragraph 51, wherein the on-target, off-tumor toxicity is 

lower than the on-target, off-tumor toxicity of control cells, a population of control cells or a 

composition of control cells, respectively, administered under the same conditions, wherein the 

control cells, population of control cells, or control cells of the composition comprise a CAR 

that lacks at least one of a CD45 recruiting domain and a linker that comprises a protease 

cleavage site. 

54. A method of increasing the efficiency of CAR T cells or CAR T cell therapy comprising 

administering to a patient the cells of any one of paragraphs 42-49, the population of cells of 

paragraph 50 or the composition of paragraph 51, wherein the efficiency is greater than the 

efficiency of control cells, a population of control cells or a composition of control cells, 

respectively, administered under the same conditions, wherein the control cells, population of 

control cells, or control cells of the composition comprise a CAR that lacks at least one of a 

CD45 recruiting domain and a linker that comprises a protease cleavage site. 

48.

51.
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55. A method of increasing the efficacy of CAR T cell therapy comprising administering to 

a patient the cells of any one of paragraphs 42-49, the population of cells of paragraph 50 or the 

composition of paragraph 51, wherein the efficacy is greater than the efficacy of control cells, a 

population of control cells or a composition of control cells, respectively, administered under the 

same conditions, wherein the control cells, population of control cells, or control cells of the 

composition comprise a CAR that lacks at least one of a CD45 recruiting domain and a linker 

that comprises a protease cleavage site. 

56. A method of increasing the efficacy of CAR T cell therapy against a solid tumor 

comprising administering to a patient having a solid tumor the cells of any one of paragraphs 

42-49, the population of cells of paragraph 50 or the composition of paragraph 51, wherein the 

efficacy against the solid tumor is greater than the efficacy against the solid tumor of control 

cells, a population of control cells or a composition of control cells, respectively, administered 

under the same conditions, wherein the control cells, population of control cells, or control cells 

of the composition comprise a CAR that lacks at least one of a CD45 recruiting domain and a 

linker that comprises a protease cleavage site. 

57. A method of reducing the incidence of side effects in CAR T cell therapy comprising 

administering to a patient the cells of any one of paragraphs 42-49, the population of cells of 

paragraph 50 or the composition of paragraph 51, wherein the incidence of side effects is lower 

than the incidence of side effects when control cells, a population of control cells or a 

composition of control cells, respectively, administered under the same conditions, wherein the 

control cells, population of control cells, or control cells of the composition comprise a CAR 

that lacks at least one of a CD45 recruiting domain and a linker that comprises a protease 

cleavage site. 

58. A method of treating cancer in a patient comprising administering to the patient the cell 

of any one of paragraphs 42-49, the population of cells of paragraph 50 or the composition of 

paragraph 51. 

59. A method of treating a solid tumor or solid tumor cancer in a patient comprising 

administering to the patient the cell of any one of paragraphs 42-49, the population of cells of 

paragraph 50 or the composition of paragraph 51. 

60. A method of treating a non-solid or liquid tumor or non-solid or liquid tumor cancer in a 

patient comprising administering to the patient the cell of any one of paragraphs 42-49, the 

population of cells of paragraph 50 or the composition of paragraph 51. 

55.

56.

57.

58.
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61. A method of effecting reversible colocalization of CD45 and a protease-activating 

CD45-gate CAR in a CAR T cell, the reversible colocalization comprising a protease-activating 

CD45-gate CAR recruiting domain binding to a CD45 protein on a CAR T cell surface, 

resulting in colocalization, which binding and colocalization can be disrupted by a protease 

cleaving a protease cleavage site in the protease-activating CD45-gate CAR’s linker, thereby 

reversing the colocalization, the method comprising the steps of: 

(a) providing a T cell that expresses CD45,  

(b) introducing a nucleic acid encoding a protease-activating CD45-gate CAR of any one 

of paragraphs 1-36 into the T cell,  

(c) maintaining the T cell under conditions in which both CD45 and the CAR are 

functionally expressed at the cell surface,  

resulting in a protease-activating CD45-gate CAR recruiting domain binding to a CD45 protein 

on the CAR T cell surface and colocalization of the CAR and the CD45 protein, which 

colocalization can be reversed by a protease cleaving a protease cleavage site in the protease-

activating CD45-gate CAR’s linker, wherein  the cleaving produces a functional CAR no longer 

connected by the linker to the protease-activating CD45-gate CAR recruiting domain. 

62. A method of effecting reversible reduction of CAR activity by a CD45 protein in a CAR 

T cell, the reversible reduction of CAR activity comprising a protease-activating CD45-gate 

CAR recruiting domain binding to a CD45 protein on a CAR T cell surface, resulting in 

inactivation of the chimeric antigen receptor by the CD45, which inactivation can be disrupted 

by a protease cleaving a protease cleavage site in the protease-activating CD45-gate CAR’s 

linker, resulting in the disassociation of the chimeric antigen receptor and the CD45 protein and 

ending the inactivation of the chimeric antigen receptor by the CD45, the method comprising the 

steps of: 

(a) providing a T cell that expresses CD45,  

(b) introducing a nucleic acid encoding a protease-activating CD45-gate CAR of any one 

of paragraphs 1-36 into the T cell,  

(c) maintaining the T cell under conditions in which both CD45 and the CAR are 

functionally expressed at the cell surface,  

resulting in a protease-activating CD45-gate CAR recruiting domain binding to a CD45 protein 

on the CAR T cell surface, association of the CAR and the CD45 protein, and reduction of the 
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CAR’s activity by the CD45 protein, which activity reduction can be reversed by a protease 

cleaving a protease cleavage site in the protease-activating CD45-gate CAR’s linker, thereby 

ending the association of the CAR and the CD45 protein, and ending the CD45 protein’s 

reduction of CAR activity, wherein the cleaving produces a functional CAR no longer 

connected by the linker to the recruiting domain. 

63. A method of treating with CAR T cell therapy a patient who has a tumor characterized 

by a protease-rich tumor microenvironment, comprising administering to the patient the cell of 

any one of paragraphs 42-49, the population of cells of paragraph 50 or the composition of 

paragraph 51, wherein CAR T cell activity is lower outside the protease-rich tumor 

microenvironment than in the protease-rich tumor microenvironment. 

64. A method of regulating cytotoxic activity of a CAR T cell that comprises the CAR of 

any one of paragraphs 1-36, the method comprising inhibiting the cytotoxic activity of the CAR 

T cell by associating the CAR with CD45 of the CAR T cell, and activating the cytotoxic 

activity of the CAR T cell by subjecting the CAR T cell to a protease that recognizes the 

protease cleavage site. 

65. A MUC16-specific chimeric antigen receptor (CAR) comprising an extracellular ligand-

binding domain, a first transmembrane domain, and an intracellular signaling domain, wherein 

the extracellular ligand-binding domain comprises a single chain variable fragment (scFv) 

having binding specificity for the extracellular domain of MUC16.  

66. The MUC16-specific chimeric antigen receptor (CAR) of paragraph 65, the extracellular 

ligand-binding domain comprises a heavy chain variable (VH) region and a light chain variable 

(VL) region, wherein the heavy chain variable (VH) region comprises:  

(i) a VH complementarity determining region one (VHCDR1) comprising the amino acid 

sequence shown in SEQ ID NO: 60 or 63; (ii) a VH complementarity determining region 

two (VHCDR2) comprising the amino acid sequence shown in SEQ ID NO: 61 or 64; 

and (iii) a VH complementarity determining region three (VHCDR3) comprising the 

amino acid sequence shown in SEQ ID NO: 62 or 65; and/or the VL region comprises  

(i) a VL complementarity determining region one (VLCDR1) comprising the amino acid 

sequence shown in SEQ ID NO: 66; (ii) a VL complementarity determining region two 

(VLCDR2) comprising the amino acid sequence shown in SEQ ID NO: 67; and (iii) a 

VL complementarity determining region three (VL CDR3) comprising the amino acid 

sequence shown in SEQ ID NO: 68. 

64.

65.

66.
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67. The MUC16-specific chimeric antigen receptor (CAR) of paragraph 65, wherein the 

extracellular ligand-binding domain comprises a heavy chain variable (VH) region and a light 

chain variable (VL) region, wherein the heavy chain variable (VH) region comprises the amino 

acid sequence shown in SEQ ID NO: 58 and/or the light chain variable (VL) region comprises 

the amino acid sequence shown in SEQ ID NO: 59.   

68. The MUC16-specific chimeric antigen receptor (CAR) of paragraph 65, wherein the 

MUC16 specific CAR comprises the amino acid sequence shown in any one of SEQ ID NOs: 

11, 75, 76, 77, 78, and 79, with or without a signal sequence.   

69. The MUC16-specific chimeric antigen receptor (CAR) of paragraph 65, wherein the 

MUC16 specific CAR comprises the amino acid sequence shown in SEQ ID NO: 75, with or 

without a signal sequence.  

70. The MUC16-specific chimeric antigen receptor (CAR) of paragraph 65, wherein the 

MUC16 specific CAR comprises the amino acid sequence shown in SEQ ID NO: 76, with or 

without a signal sequence. 

71. An isolated polynucleotide comprising a nucleic acid sequence encoding the MUC16 

specific CAR of any one of paragraphs 65-70. 

72. An expression vector comprising the polynucleotide of paragraph 71. 

73. An engineered immune cell comprising the vector of paragraph 72. 

74. An engineered immune cell comprising the MUC16 specific CAR of any one of 

paragraphs 65-70. 

75. An engineered immune cell expressing at its cell surface membrane the MUC16 specific 

CAR of any one of paragraphs 65-70. 

76. The engineered immune cell of any one of paragraphs 73 and 74, wherein the engineered 

immune cell further comprises a polynucleotide encoding a suicide polypeptide.  

77. The engineered immune cell of paragraph 75, wherein the suicide polypeptide is RQR8. 

78. A population of cells comprising between about 1x103 and about 1x1010 or between 

about 1x104 and about 1x109 engineered immune cells of any one of paragraphs 73-77. 

79. A pharmaceutical composition comprising the engineered immune cell of any one of 

paragraphs 73-77 or the population of cells of paragraph 78 and a pharmaceutically acceptable 

carrier. 

68.

73.

74.

78.

carrier.
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80. A method of treating a condition in a patient comprising administering to the patient the 

engineered immune cell of any one of paragraphs 73-77, the population of cells of paragraph 78 

or the  pharmaceutical composition of paragraph 79.  

81. The method of paragraph 80, wherein the condition is a cancer, autoimmune disease, or 

infection. 

82. The method of paragraph 81, wherein the condition is a cancer 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), or multiple myeloma (MM), biliary cancer, bladder cancer, bone or soft 

tissue carcinoma, brain tumor, breast cancer, cervical cancer, colon cancer, colorectal 

adenocarcinoma, colorectal cancer, desmoid tumor, 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, rhabdomyosarcoma, skin cancer, soft tissue sarcoma, testicular 

germ-cell tumor, urothelial cancer, uterine sarcoma, and uterine cancer. 

83. The method of any one of paragraphs 80-82, wherein the engineered immune cells, the 

engineered immune cells of the population or the engineered immune cells of the 

pharmaceutical composition are derived from one or more allogeneic immune cells from a donor 

other than the patient. 

84. A method of engineering an immune cell expressing the MUC16 specific CAR of any 

one of paragraphs 65-70, wherein the method comprises: providing an immune cell; and 

introducing into the cell at least one polynucleotide encoding the MUC16 specific CAR; 

whereby said immune cell expresses said MUC16 specific CAR. 

[0377] Still further embodiments are in the scope of the following claims. 

80.
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CLAIMS: 

1. A MUC16-specific chimeric antigen receptor (CAR) comprising an extracellular ligand-

binding domain, a first transmembrane domain, and an intracellular signaling domain, 

wherein the extracellular ligand-binding domain comprises a single chain variable fragment 

(scFv) having binding specificity for the extracellular domain of MUC16.  

2. The MUC16-specific chimeric antigen receptor (CAR) of claim 1, the extracellular 

ligand-binding domain comprises a heavy chain variable (VH) region and a light chain variable 

(VL) region, wherein the heavy chain variable (VH) region comprises:  

(i) a VH complementarity determining region one (VHCDR1) comprising the amino acid 

sequence shown in SEQ ID NO: 60 or 63; (ii) a VH complementarity determining region 

two (VHCDR2) comprising the amino acid sequence shown in SEQ ID NO: 61 or 64; 

and (iii) a VH complementarity determining region three (VHCDR3) comprising the 

amino acid sequence shown in SEQ ID NO: 62 or 65; and/or the VL region comprises  

(i) a VL complementarity determining region one (VLCDR1) comprising the amino acid 

sequence shown in SEQ ID NO: 66; (ii) a VL complementarity determining region two 

(VLCDR2) comprising the amino acid sequence shown in SEQ ID NO: 67; and (iii) a 

VL complementarity determining region three (VL CDR3) comprising the amino acid 

sequence shown in SEQ ID NO: 68. 

3. The MUC16-specific chimeric antigen receptor (CAR) of claim 1, wherein the 

extracellular ligand-binding domain comprises a heavy chain variable (VH) region and a light 

chain variable (VL) region, wherein the heavy chain variable (VH) region comprises the amino 

acid sequence shown in SEQ ID NO: 58 and/or the light chain variable (VL) region comprises 

the amino acid sequence shown in SEQ ID NO: 59.   

4. The MUC16-specific chimeric antigen receptor (CAR) of claim 1, wherein the MUC16 

specific CAR comprises the amino acid sequence shown in any one of SEQ ID NOs: 11, 75, 76, 

77, 78, and 79, with or without a signal sequence.   

5. The MUC16-specific chimeric antigen receptor (CAR) of claim 1, wherein the MUC16 

specific CAR comprises the amino acid sequence shown in SEQ ID NO: 75, with or without a 

signal sequence.  

CLAIMS:

2.

4.

5.
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6. The MUC16-specific chimeric antigen receptor (CAR) of claim 1, wherein the MUC16 

specific CAR comprises the amino acid sequence shown in SEQ ID NO: 76, with or without a 

signal sequence. 

7. An isolated polynucleotide comprising a nucleic acid sequence encoding the MUC16 

specific CAR of any one of claims 1-6. 

8. An expression vector comprising the polynucleotide of claim 7. 

9. An engineered immune cell comprising the vector of claim 8. 

10. An engineered immune cell comprising the MUC16 specific CAR of any one of claims 

1-6. 

11. An engineered immune cell expressing at its cell surface membrane the MUC16 specific 

CAR of any one of claims 1-6. 

12. The engineered immune cell of any one of claims 9-11, wherein the engineered immune 

cell further comprises a polynucleotide encoding a suicide polypeptide.  

13. The engineered immune cell of claim 12, wherein the suicide polypeptide is RQR8. 

14. A population of cells comprising between about 1x103 and about 1x1010 or between 

about 1x104 and about 1x109 engineered immune cells of any one of claims 9-13. 

15. A pharmaceutical composition comprising the engineered immune cell of any one of 

claims 9-13 or the population of cells of claim 14 and a pharmaceutically acceptable carrier. 

16. A method of treating a condition in a patient comprising administering to the patient the 

engineered immune cell of any one of claims 9-13, the population of cells of claim 14 or the  

pharmaceutical composition of claim 15.  

17. The method of claim 16, wherein the condition is a cancer, autoimmune disease, or 

infection. 

18. The method of claim 17, wherein the condition is a cancer 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), or multiple myeloma (MM), biliary cancer, bladder cancer, bone or soft 

tissue carcinoma, brain tumor, breast cancer, cervical cancer, colon cancer, colorectal 

adenocarcinoma, colorectal cancer, desmoid tumor, embryonal cancer, endometrial cancer, 

esophageal cancer, gastric cancer, gastric adenocarcinoma, glioblastoma multiforme, 

6.

7.

10.

11.

12.

13.

14.

15.

16.
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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, rhabdomyosarcoma, skin cancer, soft tissue sarcoma, testicular 

germ-cell tumor, urothelial cancer, uterine sarcoma, and uterine cancer. 

19. The method of any one of claims 16-18, wherein the engineered immune cells, the 

engineered immune cells of the population or the engineered immune cells of the 

pharmaceutical composition are derived from one or more allogeneic immune cells from a donor 

other than the patient. 

20. A method of engineering an immune cell expressing the MUC16 specific CAR of any 

one of claims 1-6, wherein the method comprises: providing an immune cell; and introducing 

into the cell at least one polynucleotide encoding the MUC16 specific CAR; whereby said 

immune cell expresses said MUC16 specific CAR. 
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Sequence Listing
1 Sequence Listing

Information
1-1 File Name AT-043_04_SL.xml
1-2 DTD Version V1_3
1-3 Software Name WIPO Sequence
1-4 Software Version 2.3.0
1-5 Production Date 2026-02-11
1-6 Original free text language

code
1-7 Non English free text

language code

2 General Information
2-1 Current application: IP

Office
AU

2-2 Current application:
Application number

2-3 Current application: Filing
date

2-4 Current application:
Applicant file reference

P0059856AUD1

2-5 Earliest priority application:
IP Office

US

2-6 Earliest priority application:
Application number

US63/128,667

2-7 Earliest priority application:
Filing date

2020-12-21

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 PROTEASE-ACTIVATING CD45-GATE CAR
2-11 Sequence Total Quantity 187

1

Information

1-1 File Name

1-2 DTD Version V1_3

1-3 Software Name

1-4 Software Version 2.3.0

1-5 Production Date 2026-02-11

1-6

code

1-7

2 General Information

2-1 AU
Office

2-2

2-3

date

2-4 P0059856AUD1

2-5 US
IP Office

2-6

2-7 2020-12-21

2-8en

2-8

Latin

2-9en Inventor name

2-9 Inventor name: Name Latin

2-10en Invention title

2-11 187
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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=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
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 10
3-2-4 Features

Location/Qualifiers
REGION 1..10
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..10
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-2-5 Residues GYPYDVPDYA 10

3-3 Sequences
3-3-1 Sequence Number [ID] 3
3-3-2 Molecule Type AA
3-3-3 Length 248
3-3-4 Features

Location/Qualifiers
REGION 1..248
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..248
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-3-5 Residues DIVMTQTPAS VSEPVGGSVT IKCQASQSFY NLLAWYQQKP GQPPKLLIYD ASDLASGVPS 60

RFKGSGSGTD FTLTISDLEC ADAAAYYCQS ADGSSYAFGG GTEVVVKGGG GGSGGGGSGG 120
GGSGGGGSQE QLEESGGGLV KPEGSLTLTC TASGVSFSSS YWIYWVRQAP GKGLEWIACI 180
YTGSSGSTYY ASWAKGRFTV SETSSTTVTL QMTSLTAADT ATYFCARASA WTYGMDLWGP 240
GTLVTVSS 248

3-4 Sequences
3-4-1 Sequence Number [ID] 4
3-4-2 Molecule Type AA
3-4-3 Length 251
3-4-4 Features

Location/Qualifiers
REGION 1..251
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..251
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-4-5 Residues DIVMTQTPAS VSEPVGGTVT IMCQASQSIS NWLAWYQQKP GQPPKLLIYQ ASKLASGVPS 60

RFKGSGSGTE YTLTISDLEC ADAATYYCQS YYDSGSNVFF AFGGGTKVVV EGGGGGSGGG 120
GSGGGGSGGG GSLSLEESGG DLVKPGASLT LTCTASGFSF SAGYWICWVR QAPGKGLEWI 180
ACTYAGRSGS TYYANWVNGR FTIPKTSSTT VTLQMTSLSG ADTASYFCAR GNAGVAVGAL 240
WGPGTLVTVS S 251

3-5 Sequences
3-5-1 Sequence Number [ID] 5
3-5-2 Molecule Type AA
3-5-3 Length 264
3-5-4 Features

Location/Qualifiers
REGION 1..264
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..264
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-5-5 Residues DIVMTQTPAS VSEPVGGSVT IKCQASQSFY NLLAWYQQKP GQPPKLLIYD ASDLASGVPS 60

RFKGSGSGTD FTLTISDLEC ADAAAYYCQS ADGSSYAFGG GTEVVVKGGG GGSGGGGSLS 120
GRSDNHSPLG LAGSGGGGSG GGGSQEQLEE SGGGLVKPEG SLTLTCTASG VSFSSSYWIY 180
WVRQAPGKGL EWIACIYTGS SGSTYYASWA KGRFTVSETS STTVTLQMTS LTAADTATYF 240
CARASAWTYG MDLWGPGTLV TVSS 264

3-6 Sequences
3-6-1 Sequence Number [ID] 6

3-1

3-1-1 1

AA
3-1-3 21

3-1-4 Features REGION 1..21

Location/Qualifiers

source 1..21

3-1-5 Residues MALPVTALLL PLALLLHAAR P 21

3-2

3-2-1 2

AA
10

3-2-4

Location/Qualifiers

source 1..10

3-2-5 Residues GYPYDVPDYA 10

3-3-1

3-3-3 248

3-3-5 Residues DIVMTQTPAS VSEPVGGSVT IKCQASQSFY NLLAWYQQKP GQPPKLLIYD ASDLASGVPS 60

GTLVTVSS 248

3-4

3-4-1 4

3-4-2 AA
3-4-3 251

3-4-4 Features REGION 1..251

Location/Qualifiers

source 1..251

3-4-5 Residues

RFKGSGSGTE YTLTISDLEC ADAATYYCQS YYDSGSNVFF AFGGGTKVVV EGGGGGSGGG 120

GSGGGGSGGG GSLSLEESGG DLVKPGASLT LTCTASGFSF SAGYWICWVR QAPGKGLEWI 180

WGPGTLVTVS S 251

3-5

3-5-1 5

3-5-2 AA
3-5-3 264

3-5-4 Features REGION 1..264
Location/Qualifiers

source 1..264

3-5-5 Residues DIVMTQTPAS VSEPVGGSVT IKCQASQSFY NLLAWYQQKP GQPPKLLIYD ASDLASGVPS 60

RFKGSGSGTD FTLTISDLEC ADAAAYYCQS ADGSSYAFGG GTEVVVKGGG GGSGGGGSLS 120

CARASAWTYG MDLWGPGTLV TVSS 264

3-6

3-6-1 6
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3-6-2 Molecule Type AA
3-6-3 Length 267
3-6-4 Features

Location/Qualifiers
REGION 1..267
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..267
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-6-5 Residues DIVMTQTPAS VSEPVGGTVT IMCQASQSIS NWLAWYQQKP GQPPKLLIYQ ASKLASGVPS 60

RFKGSGSGTE YTLTISDLEC ADAATYYCQS YYDSGSNVFF AFGGGTKVVV EGGGGGSGGG 120
GSLSGRSDNH SPLGLAGSGG GGSGGGGSLS LEESGGDLVK PGASLTLTCT ASGFSFSAGY 180
WICWVRQAPG KGLEWIACTY AGRSGSTYYA NWVNGRFTIP KTSSTTVTLQ MTSLSGADTA 240
SYFCARGNAG VAVGALWGPG TLVTVSS 267

3-7 Sequences
3-7-1 Sequence Number [ID] 7
3-7-2 Molecule Type AA
3-7-3 Length 45
3-7-4 Features

Location/Qualifiers
REGION 1..45
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..45
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-7-5 Residues GGGGSGGGGS GGGSGSKPIP NPLLGLDSTG GGSGSGGGGS GGGGS 45

3-8 Sequences
3-8-1 Sequence Number [ID] 8
3-8-2 Molecule Type AA
3-8-3 Length 45
3-8-4 Features

Location/Qualifiers
REGION 1..45
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..45
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-8-5 Residues GGGGSGGGGS LVPRGSKPIP NPLLGLDSTL VPRGSGGGGS GGGGS 45

3-9 Sequences
3-9-1 Sequence Number [ID] 9
3-9-2 Molecule Type AA
3-9-3 Length 45
3-9-4 Features

Location/Qualifiers
REGION 1..45
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..45
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-9-5 Residues GGGGSGGGGS GGGSGLSGRS DNHSPLGLAG SGGGSGGGGS GGGGS 45

3-10 Sequences
3-10-1 Sequence Number [ID] 10
3-10-2 Molecule Type AA
3-10-3 Length 55
3-10-4 Features

Location/Qualifiers
REGION 1..55
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..55
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-10-5 Residues GGGGSLSGRS DNHSPLGLAG SKPIPNPLLG LDSTLSGRSD NHSPLGLAGS GGGGS 55

3-11 Sequences
3-11-1 Sequence Number [ID] 11
3-11-2 Molecule Type AA
3-11-3 Length 469
3-11-4 Features

Location/Qualifiers
REGION 1..469
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..469
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-11-5 Residues QVQLQESGPG LVKPSETLSL TCTVSGGSIS YYSWTWVRQP AGQGLEWIGR IHISGVTNHN 60

PSLKSRVSMS IDTSRTQFSL RLTSVTAADT AVYFCARSGG TYSAFDIWGQ GTMVTVSSGG 120

3-6-2 AA

3-6-4 Features REGION 1..267
Location/Qualifiers

source 1..267

3-6-5 Residues DIVMTQTPAS VSEPVGGTVT IMCOASQSIS NWLAWYQQKP GQPPKLLIYQ ASKLASGVPS 60

GSLSGRSDNH SPLGLAGSGG GGSGGGGSLS LEESGGDLVK PGASLTLTCT ASGFSFSAGY 180

SYFCARGNAG VAVGALWGPG TLVTVSS 267

3-7-4

Location/Qualifiers

GGGGSGGGGS GGGSGSKPIP NPLLGLDSTG GGSGSGGGGS GGGGS 45

3-8-4

Location/Qualifiers

3-8-5 Residues

3-9

3-9-1 9

3-9-2

45

3-9-4 Features REGION 1..45
Location/Qualifiers

source 1..45

3-9-5 Residues 45

3-10

3-10-2

3-10-3 Length

3-10-4 Features

Location/Qualifiers

source 1..55

55

3-11

3-11-2

3-11-3

3-11-4
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GGSGGGGSGG GGSGGGGSEI VLTQSPGTLS LSPGERSTLS CRASQSFTSN YLAWYQQRPG 180
QAPRLLIYGA STRAIGIPDR FSGSGSGTDF TLTISRLEPE DFAVYYCQQY GSSPWTFGQG 240
TKVEIKTTTP APRPPTPAPT IASQPLSLRP EACRPAAGGA VHTRGLDFAC DIYIWAPLAG 300
TCGVLLLSLV ITLYCKRGRK KLLYIFKQPF MRPVQTTQEE DGCSCRFPEE EEGGCELRVK 360
FSRSADAPAY QQGQNQLYNE LNLGRREEYD VLDKRRGRDP EMGGKPRRKN PQEGLYNELQ 420
KDKMAEAYSE IGMKGERRRG KGHDGLYQGL STATKDTYDA LHMQALPPR 469

3-12 Sequences
3-12-1 Sequence Number [ID] 12
3-12-2 Molecule Type AA
3-12-3 Length 363
3-12-4 Features

Location/Qualifiers
REGION 1..363
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..363
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-12-5 Residues GFHTINATWW ANITLVGPPD TPVTWYDTQG LWFCNGSRVK NPQIRHTCND QNLTLIHVNK 60

TYERTYMGYN RQGTKKEDYK VVVIPPPPAT VKPQPEPEYV FVYMGENKTL EGPPGTPVTW 120
FNQDGKKFCE GEKVLHPEFN HTCDKQNLIL LFVNFTHDGA YLGYNHQGTQ RTHYEVTVLD 180
LFPDSGQMKI ENHSEETEQK NDEHHNWQKQ GGQKQGGQKT NQTKVNDRRK TAQKRPSKLK 240
PATIEAMLVT VTAGSNLTLV GPKAEGKVTW FDGDLKRPCE PNYRLRHECN NQNLTLINVT 300
KDYEGTYYGT NDKDEGKRYR VKVNTTNSQS VKIQPYTRQT TPDQEHKFEL QFETNGNYDS 360
KIP 363

3-13 Sequences
3-13-1 Sequence Number [ID] 13
3-13-2 Molecule Type AA
3-13-3 Length 200
3-13-4 Features

Location/Qualifiers
REGION 1..200
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..200
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-13-5 Residues HDACIPVVGK IGTNVTLNAV DFHPGDHVRW SYGPGGAGYM LCVYTGSWTE YKKPDIIFKC 60

LSNNSLLLIN VTVNYTNTYR TLTSLNNWVH NQHHHKFPGW NLDTCYSLTV NENGTFPTTT 120
TKKPTTTTRT TTTTTTKKTT TTRTTTAAKK TTISTTHHKH SSPKKSSTPN SHVEHHVGFE 180
ATAAETPLQP SPQHQHVATH 200

3-14 Sequences
3-14-1 Sequence Number [ID] 14
3-14-2 Molecule Type AA
3-14-3 Length 115
3-14-4 Features

Location/Qualifiers
REGION 1..115
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..115
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-14-5 Residues QFSVLGPSGP ILAMVGEDAD LPCHLFPTMS AETMELKWVS SSLRQVVNVY ADGKEVEDRQ 60

SAPYRGRTSI LRDGITAGKA ALRIHNVTAS DSGKYLCYFQ DGDFYEKALV ELKVA 115

3-15 Sequences
3-15-1 Sequence Number [ID] 15
3-15-2 Molecule Type AA
3-15-3 Length 111
3-15-4 Features

Location/Qualifiers
REGION 1..111
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..111
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-15-5 Residues ALGSDLHVDV KGYKDGGIHL ECRSTGWYPQ PQIQWSNNKG ENIPTVEAPV VADGVGLYAV 60

AASVIMRGSS GEGVSCTIRS SLLGLEKTAS ISIADPFFRS AQRWIAALAG T 111

3-16 Sequences
3-16-1 Sequence Number [ID] 16
3-16-2 Molecule Type AA
3-16-3 Length 793
3-16-4 Features

Location/Qualifiers
REGION 1..793
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..793
mol_type=protein
organism=synthetic construct

GGSGGGGSGG GGSGGGGSEI VLTQSPGTLS LSPGERSTLS CRASQSFTSN YLAWYQQRPG 180

469

3-12

3-12-1

3-12-2 AA

3-12-4 Features

Location/Qualifiers

3-12-5 Residues

363

3-13

AA

3-13-5 Residues

TKKPTTTTRT TTTTTTKKTT TTRTTTAAKK TTISTTHHKH SSPKKSSTPN SHVEHHVGFE 180

ATAAETPLQP SPQHQHVATH 200

115

3-15-4

Location/Qualifiers

ALGSDLHVDV KGYKDGGIHL ECRSTGWYPQ PQIQWSNNKG ENIPTVEAPV VADGVGLYAV 60

111

3-16-4 Features

Location/Qualifiers
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NonEnglishQualifier Value
3-16-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY ADIVMTQTPA SVSEPVGGSV TIKCQASQSF 60

YNLLAWYQQK PGQPPKLLIY DASDLASGVP SRFKGSGSGT DFTLTISDLE CADAAAYYCQ 120
SADGSSYAFG GGTEVVVKGG GGGSGGGGSG GGGSGGGGSQ EQLEESGGGL VKPEGSLTLT 180
CTASGVSFSS SYWIYWVRQA PGKGLEWIAC IYTGSSGSTY YASWAKGRFT VSETSSTTVT 240
LQMTSLTAAD TATYFCARAS AWTYGMDLWG PGTLVTVSSG GGGSGGGGSL VPRGSKPIPN 300
PLLGLDSTLV PRGSGGGGSG GGGSQVQLQE SGPGLVKPSE TLSLTCTVSG GSISYYSWTW 360
VRQPAGQGLE WIGRIHISGV TNHNPSLKSR VSMSIDTSRT QFSLRLTSVT AADTAVYFCA 420
RSGGTYSAFD IWGQGTMVTV SSGGGGSGGG GSGGGGSGGG GSEIVLTQSP GTLSLSPGER 480
STLSCRASQS FTSNYLAWYQ QRPGQAPRLL IYGASTRAIG IPDRFSGSGS GTDFTLTISR 540
LEPEDFAVYY CQQYGSSPWT FGQGTKVEIK TTTPAPRPPT PAPTIASQPL SLRPEACRPA 600
AGGAVHTRGL DFACDIYIWA PLAGTCGVLL LSLVITLYCK RGRKKLLYIF KQPFMRPVQT 660
TQEEDGCSCR FPEEEEGGCE LRVKFSRSAD APAYQQGQNQ LYNELNLGRR EEYDVLDKRR 720
GRDPEMGGKP RRKNPQEGLY NELQKDKMAE AYSEIGMKGE RRRGKGHDGL YQGLSTATKD 780
TYDALHMQAL PPR 793

3-17 Sequences
3-17-1 Sequence Number [ID] 17
3-17-2 Molecule Type AA
3-17-3 Length 793
3-17-4 Features

Location/Qualifiers
REGION 1..793
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..793
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-17-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY ADIVMTQTPA SVSEPVGGSV TIKCQASQSF 60

YNLLAWYQQK PGQPPKLLIY DASDLASGVP SRFKGSGSGT DFTLTISDLE CADAAAYYCQ 120
SADGSSYAFG GGTEVVVKGG GGGSGGGGSG GGGSGGGGSQ EQLEESGGGL VKPEGSLTLT 180
CTASGVSFSS SYWIYWVRQA PGKGLEWIAC IYTGSSGSTY YASWAKGRFT VSETSSTTVT 240
LQMTSLTAAD TATYFCARAS AWTYGMDLWG PGTLVTVSSG GGGSGGGGSG GGSGSKPIPN 300
PLLGLDSTGG GSGSGGGGSG GGGSQVQLQE SGPGLVKPSE TLSLTCTVSG GSISYYSWTW 360
VRQPAGQGLE WIGRIHISGV TNHNPSLKSR VSMSIDTSRT QFSLRLTSVT AADTAVYFCA 420
RSGGTYSAFD IWGQGTMVTV SSGGGGSGGG GSGGGGSGGG GSEIVLTQSP GTLSLSPGER 480
STLSCRASQS FTSNYLAWYQ QRPGQAPRLL IYGASTRAIG IPDRFSGSGS GTDFTLTISR 540
LEPEDFAVYY CQQYGSSPWT FGQGTKVEIK TTTPAPRPPT PAPTIASQPL SLRPEACRPA 600
AGGAVHTRGL DFACDIYIWA PLAGTCGVLL LSLVITLYCK RGRKKLLYIF KQPFMRPVQT 660
TQEEDGCSCR FPEEEEGGCE LRVKFSRSAD APAYQQGQNQ LYNELNLGRR EEYDVLDKRR 720
GRDPEMGGKP RRKNPQEGLY NELQKDKMAE AYSEIGMKGE RRRGKGHDGL YQGLSTATKD 780
TYDALHMQAL PPR 793

3-18 Sequences
3-18-1 Sequence Number [ID] 18
3-18-2 Molecule Type AA
3-18-3 Length 796
3-18-4 Features

Location/Qualifiers
REGION 1..796
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..796
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-18-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY ADIVMTQTPA SVSEPVGGTV TIMCQASQSI 60

SNWLAWYQQK PGQPPKLLIY QASKLASGVP SRFKGSGSGT EYTLTISDLE CADAATYYCQ 120
SYYDSGSNVF FAFGGGTKVV VEGGGGGSGG GGSGGGGSGG GGSLSLEESG GDLVKPGASL 180
TLTCTASGFS FSAGYWICWV RQAPGKGLEW IACTYAGRSG STYYANWVNG RFTIPKTSST 240
TVTLQMTSLS GADTASYFCA RGNAGVAVGA LWGPGTLVTV SSGGGGSGGG GSLVPRGSKP 300
IPNPLLGLDS TLVPRGSGGG GSGGGGSQVQ LQESGPGLVK PSETLSLTCT VSGGSISYYS 360
WTWVRQPAGQ GLEWIGRIHI SGVTNHNPSL KSRVSMSIDT SRTQFSLRLT SVTAADTAVY 420
FCARSGGTYS AFDIWGQGTM VTVSSGGGGS GGGGSGGGGS GGGGSEIVLT QSPGTLSLSP 480
GERSTLSCRA SQSFTSNYLA WYQQRPGQAP RLLIYGASTR AIGIPDRFSG SGSGTDFTLT 540
ISRLEPEDFA VYYCQQYGSS PWTFGQGTKV EIKTTTPAPR PPTPAPTIAS QPLSLRPEAC 600
RPAAGGAVHT RGLDFACDIY IWAPLAGTCG VLLLSLVITL YCKRGRKKLL YIFKQPFMRP 660
VQTTQEEDGC SCRFPEEEEG GCELRVKFSR SADAPAYQQG QNQLYNELNL GRREEYDVLD 720
KRRGRDPEMG GKPRRKNPQE GLYNELQKDK MAEAYSEIGM KGERRRGKGH DGLYQGLSTA 780
TKDTYDALHM QALPPR 796

3-19 Sequences
3-19-1 Sequence Number [ID] 19
3-19-2 Molecule Type AA
3-19-3 Length 796
3-19-4 Features

Location/Qualifiers
REGION 1..796
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..796
mol_type=protein
organism=synthetic construct

3-16-5 Residues

793

3-17

3-17-1 17

3-17-3

3-17-4 Features

Location/Qualifiers

300

AGGAVHTRGL DFACDIYIWA PLAGTCGVLL LSLVITLYCK RGRKKLLYIF KQPFMRPVQT 660

18

3-18-3

Location/Qualifiers

SYYDSGSNVF FAFGGGTKVV VEGGGGGSGG GGSGGGGSGG GGSLSLEESG GDLVKPGASL 180

TLVPRGSGGG PSETLSLTCT VSGGSISYYS 360

3-19

19

3-19-4

20
26

20
21
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NonEnglishQualifier Value
3-19-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY ADIVMTQTPA SVSEPVGGTV TIMCQASQSI 60

SNWLAWYQQK PGQPPKLLIY QASKLASGVP SRFKGSGSGT EYTLTISDLE CADAATYYCQ 120
SYYDSGSNVF FAFGGGTKVV VEGGGGGSGG GGSGGGGSGG GGSLSLEESG GDLVKPGASL 180
TLTCTASGFS FSAGYWICWV RQAPGKGLEW IACTYAGRSG STYYANWVNG RFTIPKTSST 240
TVTLQMTSLS GADTASYFCA RGNAGVAVGA LWGPGTLVTV SSGGGGSGGG GSGGGSGSKP 300
IPNPLLGLDS TGGGSGSGGG GSGGGGSQVQ LQESGPGLVK PSETLSLTCT VSGGSISYYS 360
WTWVRQPAGQ GLEWIGRIHI SGVTNHNPSL KSRVSMSIDT SRTQFSLRLT SVTAADTAVY 420
FCARSGGTYS AFDIWGQGTM VTVSSGGGGS GGGGSGGGGS GGGGSEIVLT QSPGTLSLSP 480
GERSTLSCRA SQSFTSNYLA WYQQRPGQAP RLLIYGASTR AIGIPDRFSG SGSGTDFTLT 540
ISRLEPEDFA VYYCQQYGSS PWTFGQGTKV EIKTTTPAPR PPTPAPTIAS QPLSLRPEAC 600
RPAAGGAVHT RGLDFACDIY IWAPLAGTCG VLLLSLVITL YCKRGRKKLL YIFKQPFMRP 660
VQTTQEEDGC SCRFPEEEEG GCELRVKFSR SADAPAYQQG QNQLYNELNL GRREEYDVLD 720
KRRGRDPEMG GKPRRKNPQE GLYNELQKDK MAEAYSEIGM KGERRRGKGH DGLYQGLSTA 780
TKDTYDALHM QALPPR 796

3-20 Sequences
3-20-1 Sequence Number [ID] 20
3-20-2 Molecule Type AA
3-20-3 Length 793
3-20-4 Features

Location/Qualifiers
REGION 1..793
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..793
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-20-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY ADIVMTQTPA SVSEPVGGSV TIKCQASQSF 60

YNLLAWYQQK PGQPPKLLIY DASDLASGVP SRFKGSGSGT DFTLTISDLE CADAAAYYCQ 120
SADGSSYAFG GGTEVVVKGG GGGSGGGGSG GGGSGGGGSQ EQLEESGGGL VKPEGSLTLT 180
CTASGVSFSS SYWIYWVRQA PGKGLEWIAC IYTGSSGSTY YASWAKGRFT VSETSSTTVT 240
LQMTSLTAAD TATYFCARAS AWTYGMDLWG PGTLVTVSSG GGGSGGGGSG GGSGLSGRSD 300
NHSPLGLAGS GGGSGGGGSG GGGSQVQLQE SGPGLVKPSE TLSLTCTVSG GSISYYSWTW 360
VRQPAGQGLE WIGRIHISGV TNHNPSLKSR VSMSIDTSRT QFSLRLTSVT AADTAVYFCA 420
RSGGTYSAFD IWGQGTMVTV SSGGGGSGGG GSGGGGSGGG GSEIVLTQSP GTLSLSPGER 480
STLSCRASQS FTSNYLAWYQ QRPGQAPRLL IYGASTRAIG IPDRFSGSGS GTDFTLTISR 540
LEPEDFAVYY CQQYGSSPWT FGQGTKVEIK TTTPAPRPPT PAPTIASQPL SLRPEACRPA 600
AGGAVHTRGL DFACDIYIWA PLAGTCGVLL LSLVITLYCK RGRKKLLYIF KQPFMRPVQT 660
TQEEDGCSCR FPEEEEGGCE LRVKFSRSAD APAYQQGQNQ LYNELNLGRR EEYDVLDKRR 720
GRDPEMGGKP RRKNPQEGLY NELQKDKMAE AYSEIGMKGE RRRGKGHDGL YQGLSTATKD 780
TYDALHMQAL PPR 793

3-21 Sequences
3-21-1 Sequence Number [ID] 21
3-21-2 Molecule Type AA
3-21-3 Length 796
3-21-4 Features

Location/Qualifiers
REGION 1..796
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..796
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-21-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY ADIVMTQTPA SVSEPVGGTV TIMCQASQSI 60

SNWLAWYQQK PGQPPKLLIY QASKLASGVP SRFKGSGSGT EYTLTISDLE CADAATYYCQ 120
SYYDSGSNVF FAFGGGTKVV VEGGGGGSGG GGSGGGGSGG GGSLSLEESG GDLVKPGASL 180
TLTCTASGFS FSAGYWICWV RQAPGKGLEW IACTYAGRSG STYYANWVNG RFTIPKTSST 240
TVTLQMTSLS GADTASYFCA RGNAGVAVGA LWGPGTLVTV SSGGGGSGGG GSGGGSGLSG 300
RSDNHSPLGL AGSGGGSGGG GSGGGGSQVQ LQESGPGLVK PSETLSLTCT VSGGSISYYS 360
WTWVRQPAGQ GLEWIGRIHI SGVTNHNPSL KSRVSMSIDT SRTQFSLRLT SVTAADTAVY 420
FCARSGGTYS AFDIWGQGTM VTVSSGGGGS GGGGSGGGGS GGGGSEIVLT QSPGTLSLSP 480
GERSTLSCRA SQSFTSNYLA WYQQRPGQAP RLLIYGASTR AIGIPDRFSG SGSGTDFTLT 540
ISRLEPEDFA VYYCQQYGSS PWTFGQGTKV EIKTTTPAPR PPTPAPTIAS QPLSLRPEAC 600
RPAAGGAVHT RGLDFACDIY IWAPLAGTCG VLLLSLVITL YCKRGRKKLL YIFKQPFMRP 660
VQTTQEEDGC SCRFPEEEEG GCELRVKFSR SADAPAYQQG QNQLYNELNL GRREEYDVLD 720
KRRGRDPEMG GKPRRKNPQE GLYNELQKDK MAEAYSEIGM KGERRRGKGH DGLYQGLSTA 780
TKDTYDALHM QALPPR 796

3-22 Sequences
3-22-1 Sequence Number [ID] 22
3-22-2 Molecule Type AA
3-22-3 Length 803
3-22-4 Features

Location/Qualifiers
REGION 1..803
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..803
mol_type=protein
organism=synthetic construct

3-19-5 Residues

SYYDSGSNVF FAFGGGTKVV VEGGGGGSGG GGSGGGGSGG GGSLSLEESG GDLVKPGASL 180

FCARSGGTYS AFDIWGQGTM VTVSSGGGGS GGGGSGGGGS GGGGSEIVLT QSPGTLSLSP 480

GERSTLSCRA SQSFTSNYLA WYQQRPGQAP RLLIYGASTR AIGIPDRFSG SGSGTDFTLT 540

VQTTQEEDGC SCRFPEEEEG GCELRVKFSR SADAPAYQQG QNQLYNELNL GRREEYDVLD 720

KRRGRDPEMG GKPRRKNPQE GLYNELQKDK MAEAYSEIGM KGERRRGKGH DGLYQGLSTA 780

796

3-20

3-20-1

3-20-2 AA
3-20-3 793

3-20-4 Features REGION 1..793

source 1..793

3-20-5 Residues

PGQPPKLLIY DASDLASGVP SRFKGSGSGT DFTLTISDLE 120

RSGGTYSAFD IWGQGTMVTV SSGGGGSGGG GSGGGGSGGG GSEIVLTQSP GTLSLSPGER 480

AGGAVHTRGL DFACDIYIWA PLAGTCGVLL LSLVITLYCK RGRKKLLYIF KQPFMRPVQT 660

793

3-21

3-21-1 21

3-21-2 AA
3-21-3 796

3-21-4 Features REGION 1..796

source 1..796

organism=synthetic construct

3-21-5 Residues

SYYDSGSNVF FAFGGGTKVV VEGGGGGSGG GGSGGGGSGG GGSLSLEESG GDLVKPGASL 180

TVTLQMTSLS GADTASYFCA RGNAGVAVGA LWGPGTLVTV SSGGGGSGGG GSGGGSGLSG 300

RSDNHSPLGL AGSGGGSGGG PSETLSLTCT VSGGSISYYS 360

GERSTLSCRA SQSFTSNYLA WYQQRPGQAP RLLIYGASTR AIGIPDRFSG SGSGTDFTLT 540

RPAAGGAVHT RGLDFACDIY IWAPLAGTCG VLLLSLVITL YCKRGRKKLL 660

796

3-22

3-22-1 22

3-22-2 AA
3-22-3 803

3-22-4 Features REGION 1..803

Location/Qualifiers

source 1..803

organism=synthetic construct

20
26

20
21
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NonEnglishQualifier Value
3-22-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY ADIVMTQTPA SVSEPVGGSV TIKCQASQSF 60

YNLLAWYQQK PGQPPKLLIY DASDLASGVP SRFKGSGSGT DFTLTISDLE CADAAAYYCQ 120
SADGSSYAFG GGTEVVVKGG GGGSGGGGSG GGGSGGGGSQ EQLEESGGGL VKPEGSLTLT 180
CTASGVSFSS SYWIYWVRQA PGKGLEWIAC IYTGSSGSTY YASWAKGRFT VSETSSTTVT 240
LQMTSLTAAD TATYFCARAS AWTYGMDLWG PGTLVTVSSG GGGSLSGRSD NHSPLGLAGS 300
KPIPNPLLGL DSTLSGRSDN HSPLGLAGSG GGGSQVQLQE SGPGLVKPSE TLSLTCTVSG 360
GSISYYSWTW VRQPAGQGLE WIGRIHISGV TNHNPSLKSR VSMSIDTSRT QFSLRLTSVT 420
AADTAVYFCA RSGGTYSAFD IWGQGTMVTV SSGGGGSGGG GSGGGGSGGG GSEIVLTQSP 480
GTLSLSPGER STLSCRASQS FTSNYLAWYQ QRPGQAPRLL IYGASTRAIG IPDRFSGSGS 540
GTDFTLTISR LEPEDFAVYY CQQYGSSPWT FGQGTKVEIK TTTPAPRPPT PAPTIASQPL 600
SLRPEACRPA AGGAVHTRGL DFACDIYIWA PLAGTCGVLL LSLVITLYCK RGRKKLLYIF 660
KQPFMRPVQT TQEEDGCSCR FPEEEEGGCE LRVKFSRSAD APAYQQGQNQ LYNELNLGRR 720
EEYDVLDKRR GRDPEMGGKP RRKNPQEGLY NELQKDKMAE AYSEIGMKGE RRRGKGHDGL 780
YQGLSTATKD TYDALHMQAL PPR 803

3-23 Sequences
3-23-1 Sequence Number [ID] 23
3-23-2 Molecule Type AA
3-23-3 Length 806
3-23-4 Features

Location/Qualifiers
REGION 1..806
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..806
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-23-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY ADIVMTQTPA SVSEPVGGTV TIMCQASQSI 60

SNWLAWYQQK PGQPPKLLIY QASKLASGVP SRFKGSGSGT EYTLTISDLE CADAATYYCQ 120
SYYDSGSNVF FAFGGGTKVV VEGGGGGSGG GGSGGGGSGG GGSLSLEESG GDLVKPGASL 180
TLTCTASGFS FSAGYWICWV RQAPGKGLEW IACTYAGRSG STYYANWVNG RFTIPKTSST 240
TVTLQMTSLS GADTASYFCA RGNAGVAVGA LWGPGTLVTV SSGGGGSLSG RSDNHSPLGL 300
AGSKPIPNPL LGLDSTLSGR SDNHSPLGLA GSGGGGSQVQ LQESGPGLVK PSETLSLTCT 360
VSGGSISYYS WTWVRQPAGQ GLEWIGRIHI SGVTNHNPSL KSRVSMSIDT SRTQFSLRLT 420
SVTAADTAVY FCARSGGTYS AFDIWGQGTM VTVSSGGGGS GGGGSGGGGS GGGGSEIVLT 480
QSPGTLSLSP GERSTLSCRA SQSFTSNYLA WYQQRPGQAP RLLIYGASTR AIGIPDRFSG 540
SGSGTDFTLT ISRLEPEDFA VYYCQQYGSS PWTFGQGTKV EIKTTTPAPR PPTPAPTIAS 600
QPLSLRPEAC RPAAGGAVHT RGLDFACDIY IWAPLAGTCG VLLLSLVITL YCKRGRKKLL 660
YIFKQPFMRP VQTTQEEDGC SCRFPEEEEG GCELRVKFSR SADAPAYQQG QNQLYNELNL 720
GRREEYDVLD KRRGRDPEMG GKPRRKNPQE GLYNELQKDK MAEAYSEIGM KGERRRGKGH 780
DGLYQGLSTA TKDTYDALHM QALPPR 806

3-24 Sequences
3-24-1 Sequence Number [ID] 24
3-24-2 Molecule Type AA
3-24-3 Length 809
3-24-4 Features

Location/Qualifiers
REGION 1..809
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..809
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-24-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY ADIVMTQTPA SVSEPVGGSV TIKCQASQSF 60

YNLLAWYQQK PGQPPKLLIY DASDLASGVP SRFKGSGSGT DFTLTISDLE CADAAAYYCQ 120
SADGSSYAFG GGTEVVVKGG GGGSGGGGSL SGRSDNHSPL GLAGSGGGGS GGGGSQEQLE 180
ESGGGLVKPE GSLTLTCTAS GVSFSSSYWI YWVRQAPGKG LEWIACIYTG SSGSTYYASW 240
AKGRFTVSET SSTTVTLQMT SLTAADTATY FCARASAWTY GMDLWGPGTL VTVSSGGGGS 300
GGGGSGGGSG LSGRSDNHSP LGLAGSGGGS GGGGSGGGGS QVQLQESGPG LVKPSETLSL 360
TCTVSGGSIS YYSWTWVRQP AGQGLEWIGR IHISGVTNHN PSLKSRVSMS IDTSRTQFSL 420
RLTSVTAADT AVYFCARSGG TYSAFDIWGQ GTMVTVSSGG GGSGGGGSGG GGSGGGGSEI 480
VLTQSPGTLS LSPGERSTLS CRASQSFTSN YLAWYQQRPG QAPRLLIYGA STRAIGIPDR 540
FSGSGSGTDF TLTISRLEPE DFAVYYCQQY GSSPWTFGQG TKVEIKTTTP APRPPTPAPT 600
IASQPLSLRP EACRPAAGGA VHTRGLDFAC DIYIWAPLAG TCGVLLLSLV ITLYCKRGRK 660
KLLYIFKQPF MRPVQTTQEE DGCSCRFPEE EEGGCELRVK FSRSADAPAY QQGQNQLYNE 720
LNLGRREEYD VLDKRRGRDP EMGGKPRRKN PQEGLYNELQ KDKMAEAYSE IGMKGERRRG 780
KGHDGLYQGL STATKDTYDA LHMQALPPR 809

3-25 Sequences
3-25-1 Sequence Number [ID] 25
3-25-2 Molecule Type AA
3-25-3 Length 812
3-25-4 Features

Location/Qualifiers
REGION 1..812
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..812
mol_type=protein
organism=synthetic construct

3-22-5 Residues

SADGSSYAFG GGTEVVVKGG GGGSGGGGSG GGGSGGGGSQ EQLEESGGGL VKPEGSLTLT 180

AADTAVYFCA RSGGTYSAFD IWGQGTMVTV SSGGGGSGGG GSGGGGSGGG GSEIVLTQSP 480

KQPFMRPVQT TQEEDGCSCR FPEEEEGGCE LRVKFSRSAD APAYQQGQNQ LYNELNLGRR 720

803

3-23

3-23-1 23

3-23-2 AA
3-23-3

3-23-4 Features REGION 1..806

Location/Qualifiers

source 1..806

3-23-5 Residues

SNWLAWYQQK PGQPPKLLIY QASKLASGVP SRFKGSGSGT EYTLTISDLE CADAATYYCQ 120

AGSKPIPNPL LGLDSTLSGR SDNHSPLGLA GSGGGGSQVQ LQESGPGLVK PSETLSLTCT 360

QPLSLRPEAC RPAAGGAVHT RGLDFACDIY IWAPLAGTCG VLLLSLVITL YCKRGRKKLL 660

806

3-24

3-24-1 24

3-24-2 AA
3-24-3

3-24-4 Features REGION 1..809

Location/Qualifiers

source 1..809

3-24-5 Residues

240

AKGRFTVSET SSTTVTLQMT SLTAADTATY FCARASAWTY GMDLWGPGTL VTVSSGGGGS 300

GGGGSGGGSG LSGRSDNHSP LGLAGSGGGS GGGGSGGGGS 360

RLTSVTAADT AVYFCARSGG GTMVTVSSGG GGSGGGGSGG GGSGGGGSEI 480

FSGSGSGTDF TLTISRLEPE TKVEIKTTTP APRPPTPAPT 600

EACRPAAGGA VHTRGLDFAC DIYIWAPLAG TCGVLLLSLV ITLYCKRGRK 660

720

809

3-25

3-25-1 25

3-25-2 AA
3-25-3

3-25-4 Features REGION 1..812

source 1..812

20
26

20
21
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NonEnglishQualifier Value
3-25-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY ADIVMTQTPA SVSEPVGGTV TIMCQASQSI 60

SNWLAWYQQK PGQPPKLLIY QASKLASGVP SRFKGSGSGT EYTLTISDLE CADAATYYCQ 120
SYYDSGSNVF FAFGGGTKVV VEGGGGGSGG GGSLSGRSDN HSPLGLAGSG GGGSGGGGSL 180
SLEESGGDLV KPGASLTLTC TASGFSFSAG YWICWVRQAP GKGLEWIACT YAGRSGSTYY 240
ANWVNGRFTI PKTSSTTVTL QMTSLSGADT ASYFCARGNA GVAVGALWGP GTLVTVSSGG 300
GGSGGGGSGG GSGLSGRSDN HSPLGLAGSG GGSGGGGSGG GGSQVQLQES GPGLVKPSET 360
LSLTCTVSGG SISYYSWTWV RQPAGQGLEW IGRIHISGVT NHNPSLKSRV SMSIDTSRTQ 420
FSLRLTSVTA ADTAVYFCAR SGGTYSAFDI WGQGTMVTVS SGGGGSGGGG SGGGGSGGGG 480
SEIVLTQSPG TLSLSPGERS TLSCRASQSF TSNYLAWYQQ RPGQAPRLLI YGASTRAIGI 540
PDRFSGSGSG TDFTLTISRL EPEDFAVYYC QQYGSSPWTF GQGTKVEIKT TTPAPRPPTP 600
APTIASQPLS LRPEACRPAA GGAVHTRGLD FACDIYIWAP LAGTCGVLLL SLVITLYCKR 660
GRKKLLYIFK QPFMRPVQTT QEEDGCSCRF PEEEEGGCEL RVKFSRSADA PAYQQGQNQL 720
YNELNLGRRE EYDVLDKRRG RDPEMGGKPR RKNPQEGLYN ELQKDKMAEA YSEIGMKGER 780
RRGKGHDGLY QGLSTATKDT YDALHMQALP PR 812

3-26 Sequences
3-26-1 Sequence Number [ID] 26
3-26-2 Molecule Type AA
3-26-3 Length 799
3-26-4 Features

Location/Qualifiers
REGION 1..799
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..799
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-26-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY ADIVMTQTPA SVSEPVGGSV TIKCQASQSF 60

YNLLAWYQQK PGQPPKLLIY DASDLASGVP SRFKGSGSGT DFTLTISDLE CADAAAYYCQ 120
SADGSSYAFG GGTEVVVKGG GGGSGGGGSL VPRGSGGGGS GGGGSQEQLE ESGGGLVKPE 180
GSLTLTCTAS GVSFSSSYWI YWVRQAPGKG LEWIACIYTG SSGSTYYASW AKGRFTVSET 240
SSTTVTLQMT SLTAADTATY FCARASAWTY GMDLWGPGTL VTVSSGGGGS GGGGSLVPRG 300
SKPIPNPLLG LDSTLVPRGS GGGGSGGGGS QVQLQESGPG LVKPSETLSL TCTVSGGSIS 360
YYSWTWVRQP AGQGLEWIGR IHISGVTNHN PSLKSRVSMS IDTSRTQFSL RLTSVTAADT 420
AVYFCARSGG TYSAFDIWGQ GTMVTVSSGG GGSGGGGSGG GGSGGGGSEI VLTQSPGTLS 480
LSPGERSTLS CRASQSFTSN YLAWYQQRPG QAPRLLIYGA STRAIGIPDR FSGSGSGTDF 540
TLTISRLEPE DFAVYYCQQY GSSPWTFGQG TKVEIKTTTP APRPPTPAPT IASQPLSLRP 600
EACRPAAGGA VHTRGLDFAC DIYIWAPLAG TCGVLLLSLV ITLYCKRGRK KLLYIFKQPF 660
MRPVQTTQEE DGCSCRFPEE EEGGCELRVK FSRSADAPAY QQGQNQLYNE LNLGRREEYD 720
VLDKRRGRDP EMGGKPRRKN PQEGLYNELQ KDKMAEAYSE IGMKGERRRG KGHDGLYQGL 780
STATKDTYDA LHMQALPPR 799

3-27 Sequences
3-27-1 Sequence Number [ID] 27
3-27-2 Molecule Type AA
3-27-3 Length 802
3-27-4 Features

Location/Qualifiers
REGION 1..802
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..802
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-27-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY ADIVMTQTPA SVSEPVGGTV TIMCQASQSI 60

SNWLAWYQQK PGQPPKLLIY QASKLASGVP SRFKGSGSGT EYTLTISDLE CADAATYYCQ 120
SYYDSGSNVF FAFGGGTKVV VEGGGGGSGG GGSLVPRGSG GGGSGGGGSL SLEESGGDLV 180
KPGASLTLTC TASGFSFSAG YWICWVRQAP GKGLEWIACT YAGRSGSTYY ANWVNGRFTI 240
PKTSSTTVTL QMTSLSGADT ASYFCARGNA GVAVGALWGP GTLVTVSSGG GGSGGGGSLV 300
PRGSKPIPNP LLGLDSTLVP RGSGGGGSGG GGSQVQLQES GPGLVKPSET LSLTCTVSGG 360
SISYYSWTWV RQPAGQGLEW IGRIHISGVT NHNPSLKSRV SMSIDTSRTQ FSLRLTSVTA 420
ADTAVYFCAR SGGTYSAFDI WGQGTMVTVS SGGGGSGGGG SGGGGSGGGG SEIVLTQSPG 480
TLSLSPGERS TLSCRASQSF TSNYLAWYQQ RPGQAPRLLI YGASTRAIGI PDRFSGSGSG 540
TDFTLTISRL EPEDFAVYYC QQYGSSPWTF GQGTKVEIKT TTPAPRPPTP APTIASQPLS 600
LRPEACRPAA GGAVHTRGLD FACDIYIWAP LAGTCGVLLL SLVITLYCKR GRKKLLYIFK 660
QPFMRPVQTT QEEDGCSCRF PEEEEGGCEL RVKFSRSADA PAYQQGQNQL YNELNLGRRE 720
EYDVLDKRRG RDPEMGGKPR RKNPQEGLYN ELQKDKMAEA YSEIGMKGER RRGKGHDGLY 780
QGLSTATKDT YDALHMQALP PR 802

3-28 Sequences
3-28-1 Sequence Number [ID] 28
3-28-2 Molecule Type AA
3-28-3 Length 908
3-28-4 Features

Location/Qualifiers
REGION 1..908
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..908
mol_type=protein
organism=synthetic construct

3-25-5 Residues

SYYDSGSNVF FAFGGGTKVV VEGGGGGSGG GGSLSGRSDN HSPLGLAGSG GGGSGGGGSL 180

FSLRLTSVTA ADTAVYFCAR SGGTYSAFDI WGQGTMVTVS SGGGGSGGGG SGGGGSGGGG 480

GRKKLLYIFK QPFMRPVQTT QEEDGCSCRF PEEEEGGCEL RVKFSRSADA PAYQQGQNOL 720

812

3-26

3-26-1 26

3-26-2 AA
3-26-3

3-26-4 Features REGION 1..799

Location/Qualifiers

source 1..799

3-26-5 Residues

YNLLAWYQQK PGQPPKLLIY DASDLASGVP SRFKGSGSGT DFTLTISDLE CADAAAYYCQ 120

SLTAADTATY FCARASAWTY GMDLWGPGTL VTVSSGGGGS GGGGSLVPRG 300

SKPIPNPLLG LDSTLVPRGS GGGGSGGGGS OVQLQESGPG LVKPSETLSL TCTVSGGSIS 360

AVYFCARSGG TYSAFDIWGQ GTMVTVSSGG GGSGGGGSGG GGSGGGGSEI VLTQSPGTLS 480

EACRPAAGGA VHTRGLDFAC DIYIWAPLAG TCGVLLLSLV ITLYCKRGRK KLLYIFKQPF 660

799

3-27

3-27-1 27

3-27-2 AA
3-27-3

3-27-4 Features REGION 1..802

source 1..802

3-27-5 Residues

SYYDSGSNVF FAFGGGTKVV VEGGGGGSGG GGSLVPRGSG GGGSGGGGSL SLEESGGDLV 180

PRGSKPIPNP LLGLDSTLVP RGSGGGGSGG GPGLVKPSET LSLTCTVSGG 360

802

3-28

3-28-1 28

3-28-2 AA
3-28-3

3-28-4 Features REGION 1..908

Location/Qualifiers

source 1..908

20
26

20
21
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NonEnglishQualifier Value
3-28-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY AGFHTINATW WANITLVGPP DTPVTWYDTQ 60

GLWFCNGSRV KNPQIRHTCN DQNLTLIHVN KTYERTYMGY NRQGTKKEDY KVVVIPPPPA 120
TVKPQPEPEY VFVYMGENKT LEGPPGTPVT WFNQDGKKFC EGEKVLHPEF NHTCDKQNLI 180
LLFVNFTHDG AYLGYNHQGT QRTHYEVTVL DLFPDSGQMK IENHSEETEQ KNDEHHNWQK 240
QGGQKQGGQK TNQTKVNDRR KTAQKRPSKL KPATIEAMLV TVTAGSNLTL VGPKAEGKVT 300
WFDGDLKRPC EPNYRLRHEC NNQNLTLINV TKDYEGTYYG TNDKDEGKRY RVKVNTTNSQ 360
SVKIQPYTRQ TTPDQEHKFE LQFETNGNYD SKIPGGGGSG GGGSLVPRGS KPIPNPLLGL 420
DSTLVPRGSG GGGSGGGGSQ VQLQESGPGL VKPSETLSLT CTVSGGSISY YSWTWVRQPA 480
GQGLEWIGRI HISGVTNHNP SLKSRVSMSI DTSRTQFSLR LTSVTAADTA VYFCARSGGT 540
YSAFDIWGQG TMVTVSSGGG GSGGGGSGGG GSGGGGSEIV LTQSPGTLSL SPGERSTLSC 600
RASQSFTSNY LAWYQQRPGQ APRLLIYGAS TRAIGIPDRF SGSGSGTDFT LTISRLEPED 660
FAVYYCQQYG SSPWTFGQGT KVEIKTTTPA PRPPTPAPTI ASQPLSLRPE ACRPAAGGAV 720
HTRGLDFACD IYIWAPLAGT CGVLLLSLVI TLYCKRGRKK LLYIFKQPFM RPVQTTQEED 780
GCSCRFPEEE EGGCELRVKF SRSADAPAYQ QGQNQLYNEL NLGRREEYDV LDKRRGRDPE 840
MGGKPRRKNP QEGLYNELQK DKMAEAYSEI GMKGERRRGK GHDGLYQGLS TATKDTYDAL 900
HMQALPPR 908

3-29 Sequences
3-29-1 Sequence Number [ID] 29
3-29-2 Molecule Type AA
3-29-3 Length 745
3-29-4 Features

Location/Qualifiers
REGION 1..745
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..745
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-29-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY AHDACIPVVG KIGTNVTLNA VDFHPGDHVR 60

WSYGPGGAGY MLCVYTGSWT EYKKPDIIFK CLSNNSLLLI NVTVNYTNTY RTLTSLNNWV 120
HNQHHHKFPG WNLDTCYSLT VNENGTFPTT TTKKPTTTTR TTTTTTTKKT TTTRTTTAAK 180
KTTISTTHHK HSSPKKSSTP NSHVEHHVGF EATAAETPLQ PSPQHQHVAT HGGGGSGGGG 240
SLVPRGSKPI PNPLLGLDST LVPRGSGGGG SGGGGSQVQL QESGPGLVKP SETLSLTCTV 300
SGGSISYYSW TWVRQPAGQG LEWIGRIHIS GVTNHNPSLK SRVSMSIDTS RTQFSLRLTS 360
VTAADTAVYF CARSGGTYSA FDIWGQGTMV TVSSGGGGSG GGGSGGGGSG GGGSEIVLTQ 420
SPGTLSLSPG ERSTLSCRAS QSFTSNYLAW YQQRPGQAPR LLIYGASTRA IGIPDRFSGS 480
GSGTDFTLTI SRLEPEDFAV YYCQQYGSSP WTFGQGTKVE IKTTTPAPRP PTPAPTIASQ 540
PLSLRPEACR PAAGGAVHTR GLDFACDIYI WAPLAGTCGV LLLSLVITLY CKRGRKKLLY 600
IFKQPFMRPV QTTQEEDGCS CRFPEEEEGG CELRVKFSRS ADAPAYQQGQ NQLYNELNLG 660
RREEYDVLDK RRGRDPEMGG KPRRKNPQEG LYNELQKDKM AEAYSEIGMK GERRRGKGHD 720
GLYQGLSTAT KDTYDALHMQ ALPPR 745

3-30 Sequences
3-30-1 Sequence Number [ID] 30
3-30-2 Molecule Type AA
3-30-3 Length 660
3-30-4 Features

Location/Qualifiers
REGION 1..660
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..660
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-30-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY AQFSVLGPSG PILAMVGEDA DLPCHLFPTM 60

SAETMELKWV SSSLRQVVNV YADGKEVEDR QSAPYRGRTS ILRDGITAGK AALRIHNVTA 120
SDSGKYLCYF QDGDFYEKAL VELKVAGGGG SGGGGSLVPR GSKPIPNPLL GLDSTLVPRG 180
SGGGGSGGGG SQVQLQESGP GLVKPSETLS LTCTVSGGSI SYYSWTWVRQ PAGQGLEWIG 240
RIHISGVTNH NPSLKSRVSM SIDTSRTQFS LRLTSVTAAD TAVYFCARSG GTYSAFDIWG 300
QGTMVTVSSG GGGSGGGGSG GGGSGGGGSE IVLTQSPGTL SLSPGERSTL SCRASQSFTS 360
NYLAWYQQRP GQAPRLLIYG ASTRAIGIPD RFSGSGSGTD FTLTISRLEP EDFAVYYCQQ 420
YGSSPWTFGQ GTKVEIKTTT PAPRPPTPAP TIASQPLSLR PEACRPAAGG AVHTRGLDFA 480
CDIYIWAPLA GTCGVLLLSL VITLYCKRGR KKLLYIFKQP FMRPVQTTQE EDGCSCRFPE 540
EEEGGCELRV KFSRSADAPA YQQGQNQLYN ELNLGRREEY DVLDKRRGRD PEMGGKPRRK 600
NPQEGLYNEL QKDKMAEAYS EIGMKGERRR GKGHDGLYQG LSTATKDTYD ALHMQALPPR 660

3-31 Sequences
3-31-1 Sequence Number [ID] 31
3-31-2 Molecule Type AA
3-31-3 Length 656
3-31-4 Features

Location/Qualifiers
REGION 1..656
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..656
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-31-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY AALGSDLHVD VKGYKDGGIH LECRSTGWYP 60

3-28-5 Residues

TVKPQPEPEY VFVYMGENKT LEGPPGTPVT WFNQDGKKFC EGEKVLHPEF NHTCDKQNLI 180

DSTLVPRGSG GGGSGGGGSQ VQLQESGPGL VKPSETLSLT CTVSGGSISY YSWTWVRQPA 480

FAVYYCQQYG SSPWTFGQGT KVEIKTTTPA PRPPTPAPTI ASQPLSLRPE ACRPAAGGAV 720

908

3-29-4

Location/Qualifiers

3-29-5 Residues

WSYGPGGAGY MLCVYTGSWT EYKKPDIIFK CLSNNSLLLI NVTVNYTNTY RTLTSLNNWV 120

SGGSISYYSW TWVRQPAGQG LEWIGRIHIS GVTNHNPSLK SRVSMSIDTS RTQFSLRLTS 360

GSGTDFTLTI SRLEPEDFAV YYCQQYGSSP WTFGQGTKVE IKTTTPAPRP PTPAPTIASQ 540

GLYQGLSTAT KDTYDALHMQ ALPPR

3-30

3-30-1

3-30-2

3-30-3 660

3-30-4 Features

Location/Qualifiers

source 1..660

3-30-5 Residues

SGGGGSGGGG SQVOLQESGP GLVKPSETLS LTCTVSGGSI SYYSWTWVRQ PAGQGLEWIG 240

YGSSPWTFGQ GTKVEIKTTT PAPRPPTPAP TIASQPLSLR PEACRPAAGG AVHTRGLDFA 480

CDIYIWAPLA GTCGVLLLSL VITLYCKRGR KKLLYIFKQP FMRPVQTTQE EDGCSCRFPE 540

3-31

3-31-1

AA

Residues

20
26

20
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QPQIQWSNNK GENIPTVEAP VVADGVGLYA VAASVIMRGS SGEGVSCTIR SSLLGLEKTA 120
SISIADPFFR SAQRWIAALA GTGGGGSGGG GSLVPRGSKP IPNPLLGLDS TLVPRGSGGG 180
GSGGGGSQVQ LQESGPGLVK PSETLSLTCT VSGGSISYYS WTWVRQPAGQ GLEWIGRIHI 240
SGVTNHNPSL KSRVSMSIDT SRTQFSLRLT SVTAADTAVY FCARSGGTYS AFDIWGQGTM 300
VTVSSGGGGS GGGGSGGGGS GGGGSEIVLT QSPGTLSLSP GERSTLSCRA SQSFTSNYLA 360
WYQQRPGQAP RLLIYGASTR AIGIPDRFSG SGSGTDFTLT ISRLEPEDFA VYYCQQYGSS 420
PWTFGQGTKV EIKTTTPAPR PPTPAPTIAS QPLSLRPEAC RPAAGGAVHT RGLDFACDIY 480
IWAPLAGTCG VLLLSLVITL YCKRGRKKLL YIFKQPFMRP VQTTQEEDGC SCRFPEEEEG 540
GCELRVKFSR SADAPAYQQG QNQLYNELNL GRREEYDVLD KRRGRDPEMG GKPRRKNPQE 600
GLYNELQKDK MAEAYSEIGM KGERRRGKGH DGLYQGLSTA TKDTYDALHM QALPPR 656

3-32 Sequences
3-32-1 Sequence Number [ID] 32
3-32-2 Molecule Type AA
3-32-3 Length 6
3-32-4 Features

Location/Qualifiers
REGION 1..6
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..6
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-32-5 Residues LVPRGS 6

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=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..42
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-33-5 Residues KRGRKKLLYI FKQPFMRPVQ TTQEEDGCSC RFPEEEEGGC EL 42

3-34 Sequences
3-34-1 Sequence Number [ID] 34
3-34-2 Molecule Type AA
3-34-3 Length 112
3-34-4 Features

Location/Qualifiers
REGION 1..112
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..112
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-34-5 Residues RVKFSRSADA PAYQQGQNQL YNELNLGRRE EYDVLDKRRG RDPEMGGKPR RKNPQEGLYN 60

ELQKDKMAEA YSEIGMKGER RRGKGHDGLY QGLSTATKDT YDALHMQALP PR 112

3-35 Sequences
3-35-1 Sequence Number [ID] 35
3-35-2 Molecule Type AA
3-35-3 Length 41
3-35-4 Features

Location/Qualifiers
REGION 1..41
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..41
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-35-5 Residues RSKRSRGGHS DYMNMTPRRP GPTRKHYQPY APPRDFAAYR S 41

3-36 Sequences
3-36-1 Sequence Number [ID] 36
3-36-2 Molecule Type AA
3-36-3 Length 16
3-36-4 Features

Location/Qualifiers
REGION 1..16
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..16
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-36-5 Residues GLAVSTISSF FPPGYQ 16

3-37 Sequences
3-37-1 Sequence Number [ID] 37
3-37-2 Molecule Type AA

QPQIQWSNNK GENIPTVEAP VVADGVGLYA VAASVIMRGS SGEGVSCTIR SSLLGLEKTA 120

SISIADPFFR SAQRWIAALA GTGGGGSGGG GSLVPRGSKP IPNPLLGLDS TLVPRGSGGG 180

3-32

3-32-1

3-32-2

3-32-3

3-32-4 Features

Location/Qualifiers

6

3-33-1

3-33-2

3-33-3

3-33-4 Features

3-33-5 Residues

3-34

3-34-1

3-34-2

3-34-3

3-34-4 Features

Location/Qualifiers

3-34-5 Residues

112

3-35

3-35-1

3-35-2

3-35-3

3-35-4 REGION 1..41

NonEnglishQualifier Value

3-35-5 Residues

3-36

3-36-1

3-36-2

3-36-3 16

3-36-4 REGION 1..16

3-36-5 Residues 16

3-37

3-37-1 37

3-37-2 AA

20
26

20
21
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3-37-3 Length 45
3-37-4 Features

Location/Qualifiers
REGION 1..45
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..45
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-37-5 Residues TTTPAPRPPT PAPTIASQPL SLRPEACRPA AGGAVHTRGL DFACD 45

3-38 Sequences
3-38-1 Sequence Number [ID] 38
3-38-2 Molecule Type AA
3-38-3 Length 231
3-38-4 Features

Location/Qualifiers
REGION 1..231
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..231
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-38-5 Residues EPKSPDKTHT CPPCPAPPVA GPSVFLFPPK PKDTLMIART PEVTCVVVDV SHEDPEVKFN 60

WYVDGVEVHN AKTKPREEQY NSTYRVVSVL TVLHQDWLNG KEYKCKVSNK ALPAPIEKTI 120
SKAKGQPREP QVYTLPPSRD ELTKNQVSLT CLVKGFYPSD IAVEWESNGQ PENNYKTTPP 180
VLDSDGSFFL YSKLTVDKSR WQQGNVFSCS VMHEALHNHY TQKSLSLSPG K 231

3-39 Sequences
3-39-1 Sequence Number [ID] 39
3-39-2 Molecule Type AA
3-39-3 Length 24
3-39-4 Features

Location/Qualifiers
REGION 1..24
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..24
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-39-5 Residues IYIWAPLAGT CGVLLLSLVI TLYC 24

3-40 Sequences
3-40-1 Sequence Number [ID] 40
3-40-2 Molecule Type AA
3-40-3 Length 112
3-40-4 Features

Location/Qualifiers
REGION 1..112
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..112
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-40-5 Residues RVKFSRSADA PAYQQGQNQL YNELNLGRRE EYDVLDKRRG RDPEMGGKPR RKNPQEGLYN 60

ELQKDKMAEA YSEIGMKGER RRGKGHDGLY QGLSTATKDT YDALHMQALP PR 112

3-41 Sequences
3-41-1 Sequence Number [ID] 41
3-41-2 Molecule Type AA
3-41-3 Length 52
3-41-4 Features

Location/Qualifiers
REGION 1..52
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..52
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-41-5 Residues FFIPLLVVIL FAVDTGLFIS TQQQVTFLLK IKRTRKGFRL LNPHPKPNPK NN 52

3-42 Sequences
3-42-1 Sequence Number [ID] 42
3-42-2 Molecule Type AA
3-42-3 Length 215
3-42-4 Features

Location/Qualifiers
REGION 1..215
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..215
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-42-5 Residues MDTESNRRAN LALPQEPSSV PAFEVLEISP QEVSSGRLLK SASSPPLHTW LTVLKKEQEF 60

LGVTQILTAM ICLCFGTVVC SVLDISHIEG DIFSSFKAGY PFWGAIFFSI SGMLSIISER 120
RNATYLVRGS LGANTASSIA GGTGITILII NLKKSLAYIH IHSCQKFFET KCFMASFSTE 180

3-37-3

3-37-4 Features

Location/Qualifiers

3-37-5 Residues

3-38

3-38-1 38

3-38-2 AA
3-38-3 231

3-38-4 Features REGION 1..231

Location/Qualifiers

source 1..231

3-38-5 Residues

231

3-39-4

Location/Qualifiers

IYIWAPLAGT CGVLLLSLVI TLYC 24

3-40-4

Location/Qualifiers

3-40-5 Residues

112

3-41-4

Location/Qualifiers

52

3-42-4

Location/Qualifiers

MDTESNRRAN LALPQEPSSV PAFEVLEISP QEVSSGRLLK SASSPPLHTW LTVLKKEQEF 60
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IVVMMLFLTI LGLGSAVSLT ICGAGEELKG NKVPE 215

3-43 Sequences
3-43-1 Sequence Number [ID] 43
3-43-2 Molecule Type AA
3-43-3 Length 41
3-43-4 Features

Location/Qualifiers
REGION 1..41
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..41
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-43-5 Residues RSKRSRGGHS DYMNMTPRRP GPTRKHYQPY APPRDFAAYR S 41

3-44 Sequences
3-44-1 Sequence Number [ID] 44
3-44-2 Molecule Type AA
3-44-3 Length 18
3-44-4 Features

Location/Qualifiers
REGION 1..18
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..18
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-44-5 Residues MIPAVVLLLL LLVEQAAA 18

3-45 Sequences
3-45-1 Sequence Number [ID] 45
3-45-2 Molecule Type AA
3-45-3 Length 43
3-45-4 Features

Location/Qualifiers
REGION 1..43
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..43
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-45-5 Residues LGEPQLCYIL DAILFLYGIV LTLLYCRLKI QVRKAAITSY EKS 43

3-46 Sequences
3-46-1 Sequence Number [ID] 46
3-46-2 Molecule Type AA
3-46-3 Length 22
3-46-4 Features

Location/Qualifiers
REGION 1..22
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..22
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-46-5 Residues GSGATNFSLL KQAGDVEENP GP 22

3-47 Sequences
3-47-1 Sequence Number [ID] 47
3-47-2 Molecule Type AA
3-47-3 Length 21
3-47-4 Features

Location/Qualifiers
REGION 1..21
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..21
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-47-5 Residues GSGEGRGSLL TCGDVEENPG P 21

3-48 Sequences
3-48-1 Sequence Number [ID] 48
3-48-2 Molecule Type AA
3-48-3 Length 136
3-48-4 Features

Location/Qualifiers
REGION 1..136
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..136
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-48-5 Residues CPYSNPSLCS GGGGSELPTQ GTFSNVSTNV SPAKPTTTAC PYSNPSLCSG GGGSPAPRPP 60

TPAPTIASQP LSLRPEACRP AAGGAVHTRG LDFACDIYIW APLAGTCGVL LLSLVITLYC 120

IVVMMLFLTI LGLGSAVSLT ICGAGEELKG NKVPE 215

3-43

3-43-1 43

3-43-2 AA
3-43-3 41

3-43-4 Features REGION 1..41

Location/Qualifiers

3-43-5 Residues 41

3-44

3-44-1 44

3-44-2 AA
3-44-3 18

3-44-4 Features REGION 1..18

Location/Qualifiers

source 1..18

18

3-45-4

Location/Qualifiers

43

3-46-4

Location/Qualifiers

3-46-5 Residues

20
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NHRNRRRVCK CPRPVV 136

3-49 Sequences
3-49-1 Sequence Number [ID] 49
3-49-2 Molecule Type AA
3-49-3 Length 157
3-49-4 Features

Location/Qualifiers
REGION 1..157
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..157
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-49-5 Residues MGTSLLCWMA LCLLGADHAD ACPYSNPSLC SGGGGSELPT QGTFSNVSTN VSPAKPTTTA 60

CPYSNPSLCS GGGGSPAPRP PTPAPTIASQ PLSLRPEACR PAAGGAVHTR GLDFACDIYI 120
WAPLAGTCGV LLLSLVITLY CNHRNRRRVC KCPRPVV 157

3-50 Sequences
3-50-1 Sequence Number [ID] 50
3-50-2 Molecule Type AA
3-50-3 Length 9
3-50-4 Features

Location/Qualifiers
REGION 1..9
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..9
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-50-5 Residues CPYSNPSLC 9

3-51 Sequences
3-51-1 Sequence Number [ID] 51
3-51-2 Molecule Type AA
3-51-3 Length 37
3-51-4 Features

Location/Qualifiers
REGION 1..37
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..37
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-51-5 Residues GSGGGGSCPY SNPSLCSGGG GSCPYSNPSL CSGGGGS 37

3-52 Sequences
3-52-1 Sequence Number [ID] 52
3-52-2 Molecule Type AA
3-52-3 Length 15
3-52-4 Features

Location/Qualifiers
REGION 1..15
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..15
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-52-5 Residues GGGGSGGGGS GGGSG 15

3-53 Sequences
3-53-1 Sequence Number [ID] 53
3-53-2 Molecule Type AA
3-53-3 Length 16
3-53-4 Features

Location/Qualifiers
REGION 1..16
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..16
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-53-5 Residues LSGRSDNHSP LGLAGS 16

3-54 Sequences
3-54-1 Sequence Number [ID] 54
3-54-2 Molecule Type AA
3-54-3 Length 14
3-54-4 Features

Location/Qualifiers
REGION 1..14
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..14
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value

NHRNRRRVCK CPRPVV 136

3-49

3-49-1 49

3-49-2 AA
3-49-3

3-49-4 Features REGION 1..157

source 1..157

3-49-5 Residues

WAPLAGTCGV LLLSLVITLY CNHRNRRRVC KCPRPVV 157

3-50-4

Location/Qualifiers

CPYSNPSLC 9

3-51-4

Location/Qualifiers

GSGGGGSCPY SNPSLCSGGG GSCPYSNPSL CSGGGGS 37

3-52-4

Location/Qualifiers

GGGGSGGGGS GGGSG 15

3-53-4

Location/Qualifiers

LSGRSDNHSP LGLAGS

3-54-4

Location/Qualifiers

20
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3-54-5 Residues GGGSGGGGSG GGGS 14

3-55 Sequences
3-55-1 Sequence Number [ID] 55
3-55-2 Molecule Type AA
3-55-3 Length 13
3-55-4 Features

Location/Qualifiers
REGION 1..13
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..13
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-55-5 Residues KPIPNPLLGL DST 13

3-56 Sequences
3-56-1 Sequence Number [ID] 56
3-56-2 Molecule Type AA
3-56-3 Length 267
3-56-4 Features

Location/Qualifiers
REGION 1..267
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..267
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-56-5 Residues MALPVTALLL PLALLLHAAR PQVQLQESGP GLVKPSETLS LTCTVSGGSI SYYSWTWVRQ 60

PAGQGLEWIG RIHISGVTNH NPSLKSRVSM SIDTSRTQFS LRLTSVTAAD TAVYFCARSG 120
GTYSAFDIWG QGTMVTVSSG GGGSGGGGSG GGGSGGGGSE IVLTQSPGTL SLSPGERSTL 180
SCRASQSFTS NYLAWYQQRP GQAPRLLIYG ASTRAIGIPD RFSGSGSGTD FTLTISRLEP 240
EDFAVYYCQQ YGSSPWTFGQ GTKVEIK 267

3-57 Sequences
3-57-1 Sequence Number [ID] 57
3-57-2 Molecule Type AA
3-57-3 Length 15
3-57-4 Features

Location/Qualifiers
REGION 1..15
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..15
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-57-5 Residues GGGGSGGGGS GGGGS 15

3-58 Sequences
3-58-1 Sequence Number [ID] 58
3-58-2 Molecule Type AA
3-58-3 Length 118
3-58-4 Features

Location/Qualifiers
REGION 1..118
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..118
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-58-5 Residues QVQLQESGPG LVKPSETLSL TCTVSGGSIS YYSWTWVRQP AGQGLEWIGR IHISGVTNHN 60

PSLKSRVSMS IDTSRTQFSL RLTSVTAADT AVYFCARSGG TYSAFDIWGQ GTMVTVSS 118

3-59 Sequences
3-59-1 Sequence Number [ID] 59
3-59-2 Molecule Type AA
3-59-3 Length 108
3-59-4 Features

Location/Qualifiers
REGION 1..108
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..108
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-59-5 Residues EIVLTQSPGT LSLSPGERST LSCRASQSFT SNYLAWYQQR PGQAPRLLIY GASTRAIGIP 60

DRFSGSGSGT DFTLTISRLE PEDFAVYYCQ QYGSSPWTFG QGTKVEIK 108

3-60 Sequences
3-60-1 Sequence Number [ID] 60
3-60-2 Molecule Type AA
3-60-3 Length 5
3-60-4 Features

Location/Qualifiers
REGION 1..5
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..5

3-54-5 Residues GGGSGGGGSG GGGS 14

3-56

3-56-1

AA

3-56-5 Residues

SCRASQSFTS NYLAWYQQRP GQAPRLLIYG ASTRAIGIPD RFSGSGSGTD FTLTISRLEP 240

267

3-57

3-57-1 57

3-57-2 AA
3-57-3 15

3-57-4 Features REGION 1..15
Location/Qualifiers

source 1..15

GGGGSGGGGS GGGGS 15

3-58-1 58

3-58-2 AA
3-58-3 118

3-58-4

Location/Qualifiers

source 1..118

mol_type=protein

118

3-59-3

3-59-4 Features

Location/Qualifiers

108

3-60-3

3-60-4 Features

Location/Qualifiers

source 1..5

20
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mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-60-5 Residues YYSWT 5

3-61 Sequences
3-61-1 Sequence Number [ID] 61
3-61-2 Molecule Type AA
3-61-3 Length 16
3-61-4 Features

Location/Qualifiers
REGION 1..16
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..16
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-61-5 Residues RIHISGVTNH NPSLKS 16

3-62 Sequences
3-62-1 Sequence Number [ID] 62
3-62-2 Molecule Type AA
3-62-3 Length 10
3-62-4 Features

Location/Qualifiers
REGION 1..10
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..10
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-62-5 Residues SGGTYSAFDI 10

3-63 Sequences
3-63-1 Sequence Number [ID] 63
3-63-2 Molecule Type AA
3-63-3 Length 8
3-63-4 Features

Location/Qualifiers
REGION 1..8
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..8
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-63-5 Residues SGGSISYY 8

3-64 Sequences
3-64-1 Sequence Number [ID] 64
3-64-2 Molecule Type AA
3-64-3 Length 5
3-64-4 Features

Location/Qualifiers
REGION 1..5
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..5
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-64-5 Residues HISGV 5

3-65 Sequences
3-65-1 Sequence Number [ID] 65
3-65-2 Molecule Type AA
3-65-3 Length 10
3-65-4 Features

Location/Qualifiers
REGION 1..10
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..10
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-65-5 Residues SGGTYSAFDI 10

3-66 Sequences
3-66-1 Sequence Number [ID] 66
3-66-2 Molecule Type AA
3-66-3 Length 12
3-66-4 Features

Location/Qualifiers
REGION 1..12
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..12
mol_type=protein
organism=synthetic construct

3-60-5 Residues YYSWT 5

3-61

3-61-1 61

3-61-2 AA
3-61-3 16

3-61-4 Features REGION 1..16
Location/Qualifiers

source 1..16

3-61-5 Residues RIHISGVTNH NPSLKS 16

3-62

3-62-1 62

3-62-2 AA
3-62-3 10

3-62-4 Features REGION 1..10

Location/Qualifiers

source 1..10

3-62-5 Residues

3-63

63

3-63-5 SGGSISYY 8

64

3-64-5 HISGV 5

3-65-1

AA

3-65-5 Residues 10

3-66-2

3-66-3 12

3-66-4

Location/Qualifiers

source 1..12

20
26
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21
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NonEnglishQualifier Value
3-66-5 Residues RASQSFTSNY LA 12

3-67 Sequences
3-67-1 Sequence Number [ID] 67
3-67-2 Molecule Type AA
3-67-3 Length 7
3-67-4 Features

Location/Qualifiers
REGION 1..7
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..7
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-67-5 Residues GASTRAI 7

3-68 Sequences
3-68-1 Sequence Number [ID] 68
3-68-2 Molecule Type AA
3-68-3 Length 9
3-68-4 Features

Location/Qualifiers
REGION 1..9
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..9
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-68-5 Residues QQYGSSPWT 9

3-69 Sequences
3-69-1 Sequence Number [ID] 69
3-69-2 Molecule Type AA
3-69-3 Length 12
3-69-4 Features

Location/Qualifiers
REGION 1..12
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..12
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-69-5 Residues RASQSFTSNY LA 12

3-70 Sequences
3-70-1 Sequence Number [ID] 70
3-70-2 Molecule Type AA
3-70-3 Length 7
3-70-4 Features

Location/Qualifiers
REGION 1..7
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..7
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-70-5 Residues GASTRAI 7

3-71 Sequences
3-71-1 Sequence Number [ID] 71
3-71-2 Molecule Type AA
3-71-3 Length 9
3-71-4 Features

Location/Qualifiers
REGION 1..9
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..9
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-71-5 Residues QQYGSSPWT 9

3-72 Sequences
3-72-1 Sequence Number [ID] 72
3-72-2 Molecule Type AA
3-72-3 Length 20
3-72-4 Features

Location/Qualifiers
REGION 1..20
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..20
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-72-5 Residues GGGGSGGGGS GGGGSGGGGS 20

3-66-5 Residues 12

3-67

3-67-2 AA
3-67-3 7

3-67-4 Features REGION 1..7
Location/Qualifiers

source 1..7

3-67-5 Residues GASTRAI 7

3-68

3-68-2 AA
3-68-3 9

3-68-4 Features REGION 1..9

Location/Qualifiers

source 1..9

3-68-5 Residues 9

3-69

3-69-1

3-69-2 AA
3-69-3 12

3-69-4 Features REGION 1..12
Location/Qualifiers

source 1..12

3-69-5 Residues 12

3-70

3-70-2 AA
3-70-3 7

3-70-4 Features REGION 1..7
Location/Qualifiers

source 1..7

Residues GASTRAI 7

3-71

3-71-2 AA
3-71-3 9

3-71-4 Features REGION 1..9

Location/Qualifiers

source 1..9

3-71-5 Residues 9

3-72-2 AA
3-72-3 20

3-72-4 Features REGION 1..20

Location/Qualifiers

source 1..20

3-72-5 Residues GGGGSGGGGS GGGGSGGGGS 20
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3-73 Sequences
3-73-1 Sequence Number [ID] 73
3-73-2 Molecule Type AA
3-73-3 Length 66
3-73-4 Features

Location/Qualifiers
REGION 1..66
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..66
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-73-5 Residues TTTPAPRPPT PAPTIASQPL SLRPEACRPA AGGAVHTRGL DFACDIYIWA PLAGTCGVLL 60

LSLVIT 66

3-74 Sequences
3-74-1 Sequence Number [ID] 74
3-74-2 Molecule Type AA
3-74-3 Length 24
3-74-4 Features

Location/Qualifiers
REGION 1..24
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..24
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-74-5 Residues ELPTQGTFSN VSTNVSPAKP TTTA 24

3-75 Sequences
3-75-1 Sequence Number [ID] 75
3-75-2 Molecule Type AA
3-75-3 Length 490
3-75-4 Features

Location/Qualifiers
REGION 1..490
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..490
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-75-5 Residues MALPVTALLL PLALLLHAAR PQVQLQESGP GLVKPSETLS LTCTVSGGSI SYYSWTWVRQ 60

PAGQGLEWIG RIHISGVTNH NPSLKSRVSM SIDTSRTQFS LRLTSVTAAD TAVYFCARSG 120
GTYSAFDIWG QGTMVTVSSG GGGSGGGGSG GGGSGGGGSE IVLTQSPGTL SLSPGERSTL 180
SCRASQSFTS NYLAWYQQRP GQAPRLLIYG ASTRAIGIPD RFSGSGSGTD FTLTISRLEP 240
EDFAVYYCQQ YGSSPWTFGQ GTKVEIKTTT PAPRPPTPAP TIASQPLSLR PEACRPAAGG 300
AVHTRGLDFA CDIYIWAPLA GTCGVLLLSL VITLYCKRGR KKLLYIFKQP FMRPVQTTQE 360
EDGCSCRFPE EEEGGCELRV KFSRSADAPA YQQGQNQLYN ELNLGRREEY DVLDKRRGRD 420
PEMGGKPRRK NPQEGLYNEL QKDKMAEAYS EIGMKGERRR GKGHDGLYQG LSTATKDTYD 480
ALHMQALPPR 490

3-76 Sequences
3-76-1 Sequence Number [ID] 76
3-76-2 Molecule Type AA
3-76-3 Length 527
3-76-4 Features

Location/Qualifiers
REGION 1..527
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..527
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-76-5 Residues MALPVTALLL PLALLLHAAR PQVQLQESGP GLVKPSETLS LTCTVSGGSI SYYSWTWVRQ 60

PAGQGLEWIG RIHISGVTNH NPSLKSRVSM SIDTSRTQFS LRLTSVTAAD TAVYFCARSG 120
GTYSAFDIWG QGTMVTVSSG GGGSGGGGSG GGGSGGGGSE IVLTQSPGTL SLSPGERSTL 180
SCRASQSFTS NYLAWYQQRP GQAPRLLIYG ASTRAIGIPD RFSGSGSGTD FTLTISRLEP 240
EDFAVYYCQQ YGSSPWTFGQ GTKVEIKGSG GGGSCPYSNP SLCSGGGGSC PYSNPSLCSG 300
GGGSTTTPAP RPPTPAPTIA SQPLSLRPEA CRPAAGGAVH TRGLDFACDI YIWAPLAGTC 360
GVLLLSLVIT LYCKRGRKKL LYIFKQPFMR PVQTTQEEDG CSCRFPEEEE GGCELRVKFS 420
RSADAPAYQQ GQNQLYNELN LGRREEYDVL DKRRGRDPEM GGKPRRKNPQ EGLYNELQKD 480
KMAEAYSEIG MKGERRRGKG HDGLYQGLST ATKDTYDALH MQALPPR 527

3-77 Sequences
3-77-1 Sequence Number [ID] 77
3-77-2 Molecule Type AA
3-77-3 Length 523
3-77-4 Features

Location/Qualifiers
REGION 1..523
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..523
mol_type=protein
organism=synthetic construct

3-73

3-73-1

3-73-2 AA
3-73-3 66

3-73-4 Features REGION 1..66

Location/Qualifiers

source 1..66

3-73-5 Residues

LSLVIT 66

3-74

AA

3-74-5 Residues 24

3-75

75

AA

3-75-5 Residues

PAGQGLEWIG RIHISGVTNH NPSLKSRVSM SIDTSRTQFS LRLTSVTAAD TAVYFCARSG 120

SCRASQSFTS NYLAWYQQRP GQAPRLLIYG ASTRAIGIPD RFSGSGSGTD FTLTISRLEP 240

490

3-76

3-76-1 76

3-76-2 AA
3-76-3 527

3-76-4 REGION 1..527
Location/Qualifiers

source 1..527

527

3-77

3-77-1

3-77-2 AA
3-77-3 523

3-77-4 Features REGION 1..523
Location/Qualifiers

source 1..523

20
26

20
21
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NonEnglishQualifier Value
3-77-5 Residues MALPVTALLL PLALLLHAAR PGGGGSCPYS NPSLCGGGGS QVQLQESGPG LVKPSETLSL 60

TCTVSGGSIS YYSWTWVRQP AGQGLEWIGR IHISGVTNHN PSLKSRVSMS IDTSRTQFSL 120
RLTSVTAADT AVYFCARSGG TYSAFDIWGQ GTMVTVSSGG GGSGGGGSGG GGSGGGGSEI 180
VLTQSPGTLS LSPGERSTLS CRASQSFTSN YLAWYQQRPG QAPRLLIYGA STRAIGIPDR 240
FSGSGSGTDF TLTISRLEPE DFAVYYCQQY GSSPWTFGQG TKVEIKGGGG SCPYSNPSLC 300
TTTPAPRPPT PAPTIASQPL SLRPEACRPA AGGAVHTRGL DFACDIYIWA PLAGTCGVLL 360
LSLVITLYCK RGRKKLLYIF KQPFMRPVQT TQEEDGCSCR FPEEEEGGCE LRVKFSRSAD 420
APAYQQGQNQ LYNELNLGRR EEYDVLDKRR GRDPEMGGKP RRKNPQEGLY NELQKDKMAE 480
AYSEIGMKGE RRRGKGHDGL YQGLSTATKD TYDALHMQAL PPR 523

3-78 Sequences
3-78-1 Sequence Number [ID] 78
3-78-2 Molecule Type AA
3-78-3 Length 523
3-78-4 Features

Location/Qualifiers
REGION 1..523
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..523
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-78-5 Residues MALPVTALLL PLALLLHAAR PGGGGSCPYS NPSLCGGGGS CPYSNPSLCG GGGSQVQLQE 60

SGPGLVKPSE TLSLTCTVSG GSISYYSWTW VRQPAGQGLE WIGRIHISGV TNHNPSLKSR 120
VSMSIDTSRT QFSLRLTSVT AADTAVYFCA RSGGTYSAFD IWGQGTMVTV SSGGGGSGGG 180
GSGGGGSGGG GSEIVLTQSP GTLSLSPGER STLSCRASQS FTSNYLAWYQ QRPGQAPRLL 240
IYGASTRAIG IPDRFSGSGS GTDFTLTISR LEPEDFAVYY CQQYGSSPWT FGQGTKVEIK 300
TTTPAPRPPT PAPTIASQPL SLRPEACRPA AGGAVHTRGL DFACDIYIWA PLAGTCGVLL 360
LSLVITLYCK RGRKKLLYIF KQPFMRPVQT TQEEDGCSCR FPEEEEGGCE LRVKFSRSAD 420
APAYQQGQNQ LYNELNLGRR EEYDVLDKRR GRDPEMGGKP RRKNPQEGLY NELQKDKMAE 480
AYSEIGMKGE RRRGKGHDGL YQGLSTATKD TYDALHMQAL PPR 523

3-79 Sequences
3-79-1 Sequence Number [ID] 79
3-79-2 Molecule Type AA
3-79-3 Length 571
3-79-4 Features

Location/Qualifiers
REGION 1..571
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..571
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-79-5 Residues MALPVTALLL PLALLLHAAR PGGGGSCPYS NPSLCSGGGG SGGGGSQVQL QESGPGLVKP 60

SETLSLTCTV SGGSISYYSW TWVRQPAGQG LEWIGRIHIS GVTNHNPSLK SRVSMSIDTS 120
RTQFSLRLTS VTAADTAVYF CARSGGTYSA FDIWGQGTMV TVSSGGGGSG GGGSGGGGSG 180
GGGSEIVLTQ SPGTLSLSPG ERSTLSCRAS QSFTSNYLAW YQQRPGQAPR LLIYGASTRA 240
IGIPDRFSGS GSGTDFTLTI SRLEPEDFAV YYCQQYGSSP WTFGQGTKVE IKGSGGGGSC 300
PYSNPSLCSG GGGSELPTQG TFSNVSTNVS PAKPTTTACP YSNPSLCTTT PAPRPPTPAP 360
TIASQPLSLR PEACRPAAGG AVHTRGLDFA CDIYIWAPLA GTCGVLLLSL VITLYCKRGR 420
KKLLYIFKQP FMRPVQTTQE EDGCSCRFPE EEEGGCELLR VKFSRSADAP AYQQGQNQLY 480
NELNLGRREE YDVLDKRRGR DPEMGGKPRR KNPQEGLYNE LQKDKMAEAY SEIGMKGERR 540
RGKGHDGLYQ GLSTATKDTY DALHMQALPP R 571

3-80 Sequences
3-80-1 Sequence Number [ID] 80
3-80-2 Molecule Type AA
3-80-3 Length 24
3-80-4 Features

Location/Qualifiers
REGION 1..24
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..24
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-80-5 Residues NSELLSLIND MPITNDQKKL MSNN 24

3-81 Sequences
3-81-1 Sequence Number [ID] 81
3-81-2 Molecule Type AA
3-81-3 Length 12
3-81-4 Features

Location/Qualifiers
REGION 1..12
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..12
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-81-5 Residues CQFDLSTRRL KC 12

3-77-5 Residues

523

3-78

3-78-2

523

3-78-5 Residues

523

3-79-1

3-79-2

3-79-3

3-79-4 Features

3-79-5 Residues

PYSNPSLCSG GGGSELPTQG TFSNVSTNVS PAKPTTTACP YSNPSLCTTT PAPRPPTPAP 360

571

3-80

3-80-1

3-80-2

3-80-3

3-80-4 REGION 1..24

3-80-5 Residues

3-81

3-81-1

AA

3-81-5 Residues 12

20
26

20
21
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3-82 Sequences
3-82-1 Sequence Number [ID] 82
3-82-2 Molecule Type AA
3-82-3 Length 12
3-82-4 Features

Location/Qualifiers
REGION 1..12
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..12
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-82-5 Residues CQYNLSSRAL KC 12

3-83 Sequences
3-83-1 Sequence Number [ID] 83
3-83-2 Molecule Type AA
3-83-3 Length 12
3-83-4 Features

Location/Qualifiers
REGION 1..12
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..12
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-83-5 Residues CVWQRWQKSY VC 12

3-84 Sequences
3-84-1 Sequence Number [ID] 84
3-84-2 Molecule Type AA
3-84-3 Length 12
3-84-4 Features

Location/Qualifiers
REGION 1..12
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..12
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-84-5 Residues CMWDRFSRWY KC 12

3-85 Sequences
3-85-1 Sequence Number [ID] 85
3-85-2 Molecule Type AA
3-85-3 Length 25
3-85-4 Features

Location/Qualifiers
REGION 1..25
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..25
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-85-5 Residues SFVLNWYRMS PSNQTDKLAA FPEDR 25

3-86 Sequences
3-86-1 Sequence Number [ID] 86
3-86-2 Molecule Type AA
3-86-3 Length 19
3-86-4 Features

Location/Qualifiers
REGION 1..19
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..19
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-86-5 Residues SGTYLCGAIS LAPKAQIKE 19

3-87 Sequences
3-87-1 Sequence Number [ID] 87
3-87-2 Molecule Type AA
3-87-3 Length 24
3-87-4 Features

Location/Qualifiers
REGION 1..24
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..24
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-87-5 Residues ELPTQGTFSN VSTNVSPAKP TTTA 24

3-88 Sequences
3-88-1 Sequence Number [ID] 88

3-82

3-82-1

3-82-2

3-82-3

3-82-4 Features

Location/Qualifiers

12

3-83

3-83-1 83

3-83-2 AA
3-83-3 12

3-83-4 Features REGION 1..12
Location/Qualifiers

source 1..12

3-83-5 Residues

3-84

3-84-1

3-84-2

3-84-3

3-84-4 Features

Location/Qualifiers

source 1..12

12

3-85

3-85-1 85

3-85-2

3-85-3 25

3-85-4 REGION 1..25

3-85-5 Residues

3-86

3-86-1

3-86-2

19

Residues 19

3-87

87

3-87-2 AA

24

3-87-5 Residues 24

3-88

3-88-1 88
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3-88-2 Molecule Type AA
3-88-3 Length 12
3-88-4 Features

Location/Qualifiers
REGION 1..12
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..12
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-88-5 Residues GQNDTSQTSS PS 12

3-89 Sequences
3-89-1 Sequence Number [ID] 89
3-89-2 Molecule Type AA
3-89-3 Length 18
3-89-4 Features

Location/Qualifiers
REGION 1..18
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..18
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-89-5 Residues VHMPLGFLGP RQARVVNG 18

3-90 Sequences
3-90-1 Sequence Number [ID] 90
3-90-2 Molecule Type AA
3-90-3 Length 18
3-90-4 Features

Location/Qualifiers
REGION 1..18
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..18
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-90-5 Residues VHMPLGFLGP GSARVVNG 18

3-91 Sequences
3-91-1 Sequence Number [ID] 91
3-91-2 Molecule Type AA
3-91-3 Length 8
3-91-4 Features

Location/Qualifiers
REGION 1..8
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..8
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-91-5 Residues RQARVVNG 8

3-92 Sequences
3-92-1 Sequence Number [ID] 92
3-92-2 Molecule Type AA
3-92-3 Length 8
3-92-4 Features

Location/Qualifiers
REGION 1..8
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..8
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-92-5 Residues RQARVGSG 8

3-93 Sequences
3-93-1 Sequence Number [ID] 93
3-93-2 Molecule Type AA
3-93-3 Length 10
3-93-4 Features

Location/Qualifiers
REGION 1..10
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..10
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-93-5 Residues VHMPLGFLGP 10

3-94 Sequences
3-94-1 Sequence Number [ID] 94
3-94-2 Molecule Type AA
3-94-3 Length 10

3-88-2 AA
3-88-3 12

3-88-4 Features REGION 1..12
Location/Qualifiers

source 1..12

3-88-5 Residues

3-89

3-89-2 AA
3-89-3 18

3-89-4 Features REGION 1..18

Location/Qualifiers

source 1..18

3-89-5 Residues VHMPLGFLGP RQARVVNG 18

3-90

3-90-1

3-90-2 AA
3-90-3 18

3-90-4 Features REGION 1..18
Location/Qualifiers

source 1..18

3-90-5 Residues VHMPLGFLGP GSARVVNG 18

3-91

3-91-1

3-91-2 AA
3-91-3 8

3-91-4 Features REGION 1..8

Location/Qualifiers

source 1..8

3-91-5 Residues 8

3-92

3-92-1

3-92-2 AA
3-92-3 8

3-92-4 Features REGION 1..8

Location/Qualifiers

source 1..8

3-92-5 Residues 8

3-93

3-93-2 AA
3-93-3 10

3-93-4 REGION 1..10

Location/Qualifiers

source 1..10

organism=synthetic construct

3-93-5 Residues VHMPLGFLGP 10

3-94

3-94-2 AA
3-94-3 10
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3-94-4 Features
Location/Qualifiers

REGION 1..10
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..10
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-94-5 Residues VHMPLSFLGP 10

3-95 Sequences
3-95-1 Sequence Number [ID] 95
3-95-2 Molecule Type AA
3-95-3 Length 5
3-95-4 Features

Location/Qualifiers
REGION 1..5
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..5
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-95-5 Residues PMAKK 5

3-96 Sequences
3-96-1 Sequence Number [ID] 96
3-96-2 Molecule Type AA
3-96-3 Length 6
3-96-4 Features

Location/Qualifiers
REGION 1..6
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..6
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-96-5 Residues PMAKGS 6

3-97 Sequences
3-97-1 Sequence Number [ID] 97
3-97-2 Molecule Type AA
3-97-3 Length 8
3-97-4 Features

Location/Qualifiers
REGION 1..8
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..8
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-97-5 Residues LSGRSDNH 8

3-98 Sequences
3-98-1 Sequence Number [ID] 98
3-98-2 Molecule Type AA
3-98-3 Length 8
3-98-4 Features

Location/Qualifiers
REGION 1..8
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..8
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-98-5 Residues LSGRSDSH 8

3-99 Sequences
3-99-1 Sequence Number [ID] 99
3-99-2 Molecule Type AA
3-99-3 Length 25
3-99-4 Features

Location/Qualifiers
REGION 1..25
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..25
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-99-5 Residues GGGGSVHMPL GFLGPRQARV VNGGS 25

3-100 Sequences
3-100-1 Sequence Number [ID] 100
3-100-2 Molecule Type AA
3-100-3 Length 25
3-100-4 Features

Location/Qualifiers
REGION 1..25
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"

3-94-4 Features REGION 1..10
Location/Qualifiers

source 1..10

3-94-5 Residues VHMPLSFLGP 10

3-95

3-95-2 AA
3-95-3 5

3-95-4 Features REGION 1..5

Location/Qualifiers

source 1..5

3-95-5 Residues PMAKK 5

3-96

3-96-1

3-96-2 AA
3-96-3 6

3-96-4 Features REGION 1..6
Location/Qualifiers

source 1..6

3-96-5 Residues 6

3-97

3-97-2 AA
3-97-3 8

3-97-4 Features REGION 1..8

Location/Qualifiers

source 1..8

3-97-5 Residues LSGRSDNH 8

3-98

3-98-2 AA
3-98-3 8

3-98-4 Features REGION 1..8

Location/Qualifiers

source 1..8

3-98-5 Residues LSGRSDSH 8

3-99

3-99-2 AA
3-99-3 Length 25

3-99-4 Features REGION 1..25
Location/Qualifiers

source 1..25

organism=synthetic construct

3-99-5 Residues 25

3-100

3-100-2 AA
3-100-3 25

3-100-4 Features REGION 1..25

Location/Qualifiers
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source 1..25
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-100-5 Residues GGGGSVHMPL GFLGPGSARV VNGGS 25

3-101 Sequences
3-101-1 Sequence Number [ID] 101
3-101-2 Molecule Type AA
3-101-3 Length 25
3-101-4 Features

Location/Qualifiers
REGION 1..25
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..25
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-101-5 Residues GGGGSGGGGS PMAKKGGGGS GGGGS 25

3-102 Sequences
3-102-1 Sequence Number [ID] 102
3-102-2 Molecule Type AA
3-102-3 Length 25
3-102-4 Features

Location/Qualifiers
REGION 1..25
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..25
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-102-5 Residues GGGGSGGGGS PMAKGSGGGS GGGGS 25

3-103 Sequences
3-103-1 Sequence Number [ID] 103
3-103-2 Molecule Type AA
3-103-3 Length 8
3-103-4 Features

Location/Qualifiers
REGION 1..8
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..8
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-103-5 Residues SPLGLAGS 8

3-104 Sequences
3-104-1 Sequence Number [ID] 104
3-104-2 Molecule Type AA
3-104-3 Length 7
3-104-4 Features

Location/Qualifiers
REGION 1..7
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..7
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-104-5 Residues PLGVRGK 7

3-105 Sequences
3-105-1 Sequence Number [ID] 105
3-105-2 Molecule Type AA
3-105-3 Length 5
3-105-4 Features

Location/Qualifiers
REGION 1..5
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..5
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-105-5 Residues PMAKG 5

3-106 Sequences
3-106-1 Sequence Number [ID] 106
3-106-2 Molecule Type AA
3-106-3 Length 8
3-106-4 Features

Location/Qualifiers
REGION 1..8
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..8
mol_type=protein

source 1..25

3-100-5 Residues GGGGSVHMPL GFLGPGSARV VNGGS 25

3-101

3-101-1

3-101-2 AA
3-101-3 25

3-101-4 Features REGION 1..25

Location/Qualifiers

source 1..25

3-101-5 Residues GGGGSGGGGS PMAKKGGGGS GGGGS 25

3-102

3-102-1

3-102-2 AA
3-102-3 25

3-102-4 Features REGION 1..25
Location/Qualifiers

source 1..25

3-102-5 Residues GGGGSGGGGS PMAKGSGGGS GGGGS 25

3-103

3-103-2 AA
3-103-3 8

3-103-4 Features REGION 1..8

Location/Qualifiers

source 1..8

3-103-5 Residues SPLGLAGS 8

3-104

3-104-2 AA
3-104-3 7

3-104-4 Features REGION 1..7

Location/Qualifiers

source 1..7

3-104-5 Residues PLGVRGK 7

3-105

3-105-1

3-105-2 AA
3-105-3 5

3-105-4 Features REGION 1..5

Location/Qualifiers

source 1..5

3-105-5 Residues PMAKG

3-106

3-106-2 AA
3-106-3 8

3-106-4 Features REGION 1..8

Location/Qualifiers

source 1..8
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organism=synthetic construct
NonEnglishQualifier Value

3-106-5 Residues GSARVVNG 8

3-107 Sequences
3-107-1 Sequence Number [ID] 107
3-107-2 Molecule Type AA
3-107-3 Length 45
3-107-4 Features

Location/Qualifiers
REGION 1..45
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..45
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-107-5 Residues GGGGSGGGGS GGGGSVHMPL GFLGPRQARV VNGGSGGGGS GGGGS 45

3-108 Sequences
3-108-1 Sequence Number [ID] 108
3-108-2 Molecule Type AA
3-108-3 Length 45
3-108-4 Features

Location/Qualifiers
REGION 1..45
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..45
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-108-5 Residues GGGGSGGGGS GGGGSVHMPL GFLGPGSARV VNGGSGGGGS GGGGS 45

3-109 Sequences
3-109-1 Sequence Number [ID] 109
3-109-2 Molecule Type AA
3-109-3 Length 20
3-109-4 Features

Location/Qualifiers
REGION 1..20
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..20
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-109-5 Residues GGGGSPMAKK GGGGSGGGGS 20

3-110 Sequences
3-110-1 Sequence Number [ID] 110
3-110-2 Molecule Type AA
3-110-3 Length 25
3-110-4 Features

Location/Qualifiers
REGION 1..25
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..25
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-110-5 Residues GGGGSGGGGS PMAKKGGGGS GGGGS 25

3-111 Sequences
3-111-1 Sequence Number [ID] 111
3-111-2 Molecule Type AA
3-111-3 Length 30
3-111-4 Features

Location/Qualifiers
REGION 1..30
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..30
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-111-5 Residues GGGGSGGGGS PMAKKGGGGS GGGGSGGGGS 30

3-112 Sequences
3-112-1 Sequence Number [ID] 112
3-112-2 Molecule Type AA
3-112-3 Length 35
3-112-4 Features

Location/Qualifiers
REGION 1..35
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..35
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value

3-106-5 Residues GSARVVNG 8

3-107

3-107-1

3-107-2 AA
3-107-3 45

3-107-4 Features REGION 1..45

Location/Qualifiers

source 1..45

3-107-5 Residues 45

3-108

3-108-2 AA
3-108-3 45

3-108-4 Features REGION 1..45
Location/Qualifiers

source 1..45

3-108-5 Residues GGGGSGGGGS GGGGSVHMPL GFLGPGSARV VNGGSGGGGS GGGGS 45

3-109

3-109-2 AA
3-109-3 20

3-109-4 Features REGION 1..20

Location/Qualifiers

source 1..20

3-109-5 Residues GGGGSPMAKK GGGGSGGGGS 20

3-110

3-110-2 AA
3-110-3 25

3-110-4 Features REGION 1..25

Location/Qualifiers

source 1..25

3-110-5 Residues GGGGSGGGGS PMAKKGGGGS GGGGS 25

3-111

3-111-1

3-111-2 AA
3-111-3 30

3-111-4 Features REGION 1..30

Location/Qualifiers

source 1..30

3-111-5 Residues GGGGSGGGGS PMAKKGGGGS GGGGSGGGGS 30

3-112

3-112-1

3-112-2 AA
3-112-3 35

3-112-4 Features REGION 1..35

Location/Qualifiers

source 1..35
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3-112-5 Residues GGGGSGGGGS GGGGSPMAKK GGGGSGGGGS GGGGS 35

3-113 Sequences
3-113-1 Sequence Number [ID] 113
3-113-2 Molecule Type AA
3-113-3 Length 45
3-113-4 Features

Location/Qualifiers
REGION 1..45
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..45
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-113-5 Residues GGGGSGGGGS GGGGSGGGGS PMAKKGGGGS GGGGSGGGGS GGGGS 45

3-114 Sequences
3-114-1 Sequence Number [ID] 114
3-114-2 Molecule Type AA
3-114-3 Length 45
3-114-4 Features

Location/Qualifiers
REGION 1..45
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..45
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-114-5 Residues GGGGSGGGGS GGGGSGGGGS PMAKGSGGGS GGGGSGGGGS GGGGS 45

3-115 Sequences
3-115-1 Sequence Number [ID] 115
3-115-2 Molecule Type AA
3-115-3 Length 45
3-115-4 Features

Location/Qualifiers
REGION 1..45
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..45
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-115-5 Residues GGGGSGGGGS GSSPLGLAGS GGGGSGGGGS PMAKKGGGGS GGGGS 45

3-116 Sequences
3-116-1 Sequence Number [ID] 116
3-116-2 Molecule Type AA
3-116-3 Length 45
3-116-4 Features

Location/Qualifiers
REGION 1..45
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..45
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-116-5 Residues GGGGSGGGGS GGSVHMPLGF LGPGGSGGGS PMAKKGGGGS GGGGS 45

3-117 Sequences
3-117-1 Sequence Number [ID] 117
3-117-2 Molecule Type AA
3-117-3 Length 45
3-117-4 Features

Location/Qualifiers
REGION 1..45
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..45
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-117-5 Residues GGGGSGGGGS GGSPLGVRGK GGGGSGGGGS PMAKKGGGGS GGGGS 45

3-118 Sequences
3-118-1 Sequence Number [ID] 118
3-118-2 Molecule Type AA
3-118-3 Length 45
3-118-4 Features

Location/Qualifiers
REGION 1..45
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..45
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-118-5 Residues GGGGSGGGGS GGSSPLGLAG SGSGGGSRQA RVVNGGGGGS GGGGS 45

3-119 Sequences

3-112-5 Residues GGGGSGGGGS GGGGSPMAKK GGGGSGGGGS GGGGS 35

3-113

3-113-1

3-113-2 AA
3-113-3

3-113-4 Features REGION 1..45

Location/Qualifiers

source 1..45

3-113-5 Residues GGGGSGGGGS GGGGSGGGGS PMAKKGGGGS GGGGSGGGGS GGGGS 45

3-114

3-114-2 AA
3-114-3 45

3-114-4 Features REGION 1..45
Location/Qualifiers

source 1..45

3-114-5 Residues GGGGSGGGGS GGGGSGGGGS PMAKGSGGGS GGGGSGGGGS GGGGS 45

3-115

3-115-2 AA
3-115-3 45

3-115-4 Features REGION 1..45

Location/Qualifiers

source 1..45

3-115-5 Residues GGGGSGGGGS GSSPLGLAGS GGGGSGGGGS PMAKKGGGGS GGGGS 45

3-116

3-116-1

3-116-2 AA
3-116-3 45

3-116-4 Features REGION 1..45

Location/Qualifiers

source 1..45

3-116-5 Residues GGGGSGGGGS GGSVHMPLGF LGPGGSGGGS PMAKKGGGGS GGGGS 45

3-117

3-117-1

3-117-2 AA
3-117-3 45

3-117-4 Features REGION 1..45
Location/Qualifiers

source 1..45

3-117-5 Residues GGGGSGGGGS GGSPLGVRGK GGGGSGGGGS PMAKKGGGGS GGGGS 45

3-118

3-118-2 AA
3-118-3

3-118-4 Features REGION 1..45

Location/Qualifiers

source 1..45

mol_type=protein

3-118-5 Residues 45

3-119
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3-119-1 Sequence Number [ID] 119
3-119-2 Molecule Type AA
3-119-3 Length 45
3-119-4 Features

Location/Qualifiers
REGION 1..45
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..45
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-119-5 Residues GGGGSGGGGS GGSVHMPLGF LGPGGGSRQA RVVNGGGGGS GGGGS 45

3-120 Sequences
3-120-1 Sequence Number [ID] 120
3-120-2 Molecule Type AA
3-120-3 Length 45
3-120-4 Features

Location/Qualifiers
REGION 1..45
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..45
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-120-5 Residues GGGGSGGGGS GGSPLGVRGK GGSGGGSRQA RVVNGGGGGS GGGGS 45

3-121 Sequences
3-121-1 Sequence Number [ID] 121
3-121-2 Molecule Type AA
3-121-3 Length 793
3-121-4 Features

Location/Qualifiers
REGION 1..793
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..793
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-121-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY ADIVMTQTPA SVSEPVGGSV TIKCQASQSF 60

YNLLAWYQQK PGQPPKLLIY DASDLASGVP SRFKGSGSGT DFTLTISDLE CADAAAYYCQ 120
SADGSSYAFG GGTEVVVKGG GGGSGGGGSG GGGSGGGGSQ EQLEESGGGL VKPEGSLTLT 180
CTASGVSFSS SYWIYWVRQA PGKGLEWIAC IYTGSSGSTY YASWAKGRFT VSETSSTTVT 240
LQMTSLTAAD TATYFCARAS AWTYGMDLWG PGTLVTVSSG GGGSGGGGSG GGGSVHMPLG 300
FLGPRQARVV NGGSGGGGSG GGGSQVQLQE SGPGLVKPSE TLSLTCTVSG GSISYYSWTW 360
VRQPAGQGLE WIGRIHISGV TNHNPSLKSR VSMSIDTSRT QFSLRLTSVT AADTAVYFCA 420
RSGGTYSAFD IWGQGTMVTV SSGGGGSGGG GSGGGGSGGG GSEIVLTQSP GTLSLSPGER 480
STLSCRASQS FTSNYLAWYQ QRPGQAPRLL IYGASTRAIG IPDRFSGSGS GTDFTLTISR 540
LEPEDFAVYY CQQYGSSPWT FGQGTKVEIK TTTPAPRPPT PAPTIASQPL SLRPEACRPA 600
AGGAVHTRGL DFACDIYIWA PLAGTCGVLL LSLVITLYCK RGRKKLLYIF KQPFMRPVQT 660
TQEEDGCSCR FPEEEEGGCE LRVKFSRSAD APAYQQGQNQ LYNELNLGRR EEYDVLDKRR 720
GRDPEMGGKP RRKNPQEGLY NELQKDKMAE AYSEIGMKGE RRRGKGHDGL YQGLSTATKD 780
TYDALHMQAL PPR 793

3-122 Sequences
3-122-1 Sequence Number [ID] 122
3-122-2 Molecule Type AA
3-122-3 Length 793
3-122-4 Features

Location/Qualifiers
REGION 1..793
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..793
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-122-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY ADIVMTQTPA SVSEPVGGSV TIKCQASQSF 60

YNLLAWYQQK PGQPPKLLIY DASDLASGVP SRFKGSGSGT DFTLTISDLE CADAAAYYCQ 120
SADGSSYAFG GGTEVVVKGG GGGSGGGGSG GGGSGGGGSQ EQLEESGGGL VKPEGSLTLT 180
CTASGVSFSS SYWIYWVRQA PGKGLEWIAC IYTGSSGSTY YASWAKGRFT VSETSSTTVT 240
LQMTSLTAAD TATYFCARAS AWTYGMDLWG PGTLVTVSSG GGGSGGGGSG GGGSVHMPLG 300
FLGPGSARVV NGGSGGGGSG GGGSQVQLQE SGPGLVKPSE TLSLTCTVSG GSISYYSWTW 360
VRQPAGQGLE WIGRIHISGV TNHNPSLKSR VSMSIDTSRT QFSLRLTSVT AADTAVYFCA 420
RSGGTYSAFD IWGQGTMVTV SSGGGGSGGG GSGGGGSGGG GSEIVLTQSP GTLSLSPGER 480
STLSCRASQS FTSNYLAWYQ QRPGQAPRLL IYGASTRAIG IPDRFSGSGS GTDFTLTISR 540
LEPEDFAVYY CQQYGSSPWT FGQGTKVEIK TTTPAPRPPT PAPTIASQPL SLRPEACRPA 600
AGGAVHTRGL DFACDIYIWA PLAGTCGVLL LSLVITLYCK RGRKKLLYIF KQPFMRPVQT 660
TQEEDGCSCR FPEEEEGGCE LRVKFSRSAD APAYQQGQNQ LYNELNLGRR EEYDVLDKRR 720
GRDPEMGGKP RRKNPQEGLY NELQKDKMAE AYSEIGMKGE RRRGKGHDGL YQGLSTATKD 780
TYDALHMQAL PPR 793

3-123 Sequences
3-123-1 Sequence Number [ID] 123

3-119-1 119

3-119-2 AA
3-119-3 45

3-119-4 Features REGION 1..45

Location/Qualifiers

source 1..45

3-119-5 Residues GGGGSGGGGS GGSVHMPLGF LGPGGGSRQA RVVNGGGGGS GGGGS 45

3-120

3-120-1

3-120-2 AA
3-120-3 45

3-120-4 Features REGION 1..45
Location/Qualifiers

source 1..45

3-120-5 Residues 45

3-121

3-121-1

3-121-2 AA
3-121-3 793

3-121-4 Features REGION 1..793
Location/Qualifiers

source 1..793

3-121-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY ADIVMTQTPA SVSEPVGGSV TIKCQASQSF 60

793

3-122

AA

3-122-5 Residues

YNLLAWYQQK PGQPPKLLIY DASDLASGVP SRFKGSGSGT DFTLTISDLE CADAAAYYCQ 120

793

123
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3-123-2 Molecule Type AA
3-123-3 Length 793
3-123-4 Features

Location/Qualifiers
REGION 1..793
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..793
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-123-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY ADIVMTQTPA SVSEPVGGSV TIKCQASQSF 60

YNLLAWYQQK PGQPPKLLIY DASDLASGVP SRFKGSGSGT DFTLTISDLE CADAAAYYCQ 120
SADGSSYAFG GGTEVVVKGG GGGSGGGGSG GGGSGGGGSQ EQLEESGGGL VKPEGSLTLT 180
CTASGVSFSS SYWIYWVRQA PGKGLEWIAC IYTGSSGSTY YASWAKGRFT VSETSSTTVT 240
LQMTSLTAAD TATYFCARAS AWTYGMDLWG PGTLVTVSSG GGGSGGGGSG GGGSGGGGSP 300
MAKKGGGGSG GGGSGGGGSG GGGSQVQLQE SGPGLVKPSE TLSLTCTVSG GSISYYSWTW 360
VRQPAGQGLE WIGRIHISGV TNHNPSLKSR VSMSIDTSRT QFSLRLTSVT AADTAVYFCA 420
RSGGTYSAFD IWGQGTMVTV SSGGGGSGGG GSGGGGSGGG GSEIVLTQSP GTLSLSPGER 480
STLSCRASQS FTSNYLAWYQ QRPGQAPRLL IYGASTRAIG IPDRFSGSGS GTDFTLTISR 540
LEPEDFAVYY CQQYGSSPWT FGQGTKVEIK TTTPAPRPPT PAPTIASQPL SLRPEACRPA 600
AGGAVHTRGL DFACDIYIWA PLAGTCGVLL LSLVITLYCK RGRKKLLYIF KQPFMRPVQT 660
TQEEDGCSCR FPEEEEGGCE LRVKFSRSAD APAYQQGQNQ LYNELNLGRR EEYDVLDKRR 720
GRDPEMGGKP RRKNPQEGLY NELQKDKMAE AYSEIGMKGE RRRGKGHDGL YQGLSTATKD 780
TYDALHMQAL PPR 793

3-124 Sequences
3-124-1 Sequence Number [ID] 124
3-124-2 Molecule Type AA
3-124-3 Length 793
3-124-4 Features

Location/Qualifiers
REGION 1..793
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..793
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-124-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY ADIVMTQTPA SVSEPVGGSV TIKCQASQSF 60

YNLLAWYQQK PGQPPKLLIY DASDLASGVP SRFKGSGSGT DFTLTISDLE CADAAAYYCQ 120
SADGSSYAFG GGTEVVVKGG GGGSGGGGSG GGGSGGGGSQ EQLEESGGGL VKPEGSLTLT 180
CTASGVSFSS SYWIYWVRQA PGKGLEWIAC IYTGSSGSTY YASWAKGRFT VSETSSTTVT 240
LQMTSLTAAD TATYFCARAS AWTYGMDLWG PGTLVTVSSG GGGSGGGGSG GGGSGGGGSP 300
MAKGSGGGSG GGGSGGGGSG GGGSQVQLQE SGPGLVKPSE TLSLTCTVSG GSISYYSWTW 360
VRQPAGQGLE WIGRIHISGV TNHNPSLKSR VSMSIDTSRT QFSLRLTSVT AADTAVYFCA 420
RSGGTYSAFD IWGQGTMVTV SSGGGGSGGG GSGGGGSGGG GSEIVLTQSP GTLSLSPGER 480
STLSCRASQS FTSNYLAWYQ QRPGQAPRLL IYGASTRAIG IPDRFSGSGS GTDFTLTISR 540
LEPEDFAVYY CQQYGSSPWT FGQGTKVEIK TTTPAPRPPT PAPTIASQPL SLRPEACRPA 600
AGGAVHTRGL DFACDIYIWA PLAGTCGVLL LSLVITLYCK RGRKKLLYIF KQPFMRPVQT 660
TQEEDGCSCR FPEEEEGGCE LRVKFSRSAD APAYQQGQNQ LYNELNLGRR EEYDVLDKRR 720
GRDPEMGGKP RRKNPQEGLY NELQKDKMAE AYSEIGMKGE RRRGKGHDGL YQGLSTATKD 780
TYDALHMQAL PPR 793

3-125 Sequences
3-125-1 Sequence Number [ID] 125
3-125-2 Molecule Type AA
3-125-3 Length 808
3-125-4 Features

Location/Qualifiers
REGION 1..808
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..808
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-125-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY ADIVMTQTPA SVSEPVGGSV TIKCQASQSF 60

YNLLAWYQQK PGQPPKLLIY DASDLASGVP SRFKGSGSGT DFTLTISDLE CADAAAYYCQ 120
SADGSSYAFG GGTEVVVKGG GGGSGGGGSV HMPLGFLGPR QARVVNGGSG GGGSQEQLEE 180
SGGGLVKPEG SLTLTCTASG VSFSSSYWIY WVRQAPGKGL EWIACIYTGS SGSTYYASWA 240
KGRFTVSETS STTVTLQMTS LTAADTATYF CARASAWTYG MDLWGPGTLV TVSSGGGGSG 300
GGGSGGGGSV HMPLGFLGPR QARVVNGGSG GGGSGGGGSQ VQLQESGPGL VKPSETLSLT 360
CTVSGGSISY YSWTWVRQPA GQGLEWIGRI HISGVTNHNP SLKSRVSMSI DTSRTQFSLR 420
LTSVTAADTA VYFCARSGGT YSAFDIWGQG TMVTVSSGGG GSGGGGSGGG GSGGGGSEIV 480
LTQSPGTLSL SPGERSTLSC RASQSFTSNY LAWYQQRPGQ APRLLIYGAS TRAIGIPDRF 540
SGSGSGTDFT LTISRLEPED FAVYYCQQYG SSPWTFGQGT KVEIKTTTPA PRPPTPAPTI 600
ASQPLSLRPE ACRPAAGGAV HTRGLDFACD IYIWAPLAGT CGVLLLSLVI TLYCKRGRKK 660
LLYIFKQPFM RPVQTTQEED GCSCRFPEEE EGGCELRVKF SRSADAPAYQ QGQNQLYNEL 720
NLGRREEYDV LDKRRGRDPE MGGKPRRKNP QEGLYNELQK DKMAEAYSEI GMKGERRRGK 780
GHDGLYQGLS TATKDTYDAL HMQALPPR 808

3-126 Sequences
3-126-1 Sequence Number [ID] 126

3-123-2 AA
3-123-3 793

3-123-4 Features

Location/Qualifiers

source 1..793

3-123-5 Residues

CTASGVSFSS SYWIYWVRQA PGKGLEWIAC IYTGSSGSTY YASWAKGRFT VSETSSTTVT 240

AGGAVHTRGL DFACDIYIWA PLAGTCGVLL LSLVITLYCK RGRKKLLYIF KQPFMRPVQT 660

793

124

3-124-5

3-125

125

3-125-5

3-126

126
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3-126-2 Molecule Type AA
3-126-3 Length 808
3-126-4 Features

Location/Qualifiers
REGION 1..808
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..808
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-126-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY ADIVMTQTPA SVSEPVGGSV TIKCQASQSF 60

YNLLAWYQQK PGQPPKLLIY DASDLASGVP SRFKGSGSGT DFTLTISDLE CADAAAYYCQ 120
SADGSSYAFG GGTEVVVKGG GGGSGGGGSV HMPLGFLGPG SARVVNGGSG GGGSQEQLEE 180
SGGGLVKPEG SLTLTCTASG VSFSSSYWIY WVRQAPGKGL EWIACIYTGS SGSTYYASWA 240
KGRFTVSETS STTVTLQMTS LTAADTATYF CARASAWTYG MDLWGPGTLV TVSSGGGGSG 300
GGGSGGGGSV HMPLGFLGPG SARVVNGGSG GGGSGGGGSQ VQLQESGPGL VKPSETLSLT 360
CTVSGGSISY YSWTWVRQPA GQGLEWIGRI HISGVTNHNP SLKSRVSMSI DTSRTQFSLR 420
LTSVTAADTA VYFCARSGGT YSAFDIWGQG TMVTVSSGGG GSGGGGSGGG GSGGGGSEIV 480
LTQSPGTLSL SPGERSTLSC RASQSFTSNY LAWYQQRPGQ APRLLIYGAS TRAIGIPDRF 540
SGSGSGTDFT LTISRLEPED FAVYYCQQYG SSPWTFGQGT KVEIKTTTPA PRPPTPAPTI 600
ASQPLSLRPE ACRPAAGGAV HTRGLDFACD IYIWAPLAGT CGVLLLSLVI TLYCKRGRKK 660
LLYIFKQPFM RPVQTTQEED GCSCRFPEEE EGGCELRVKF SRSADAPAYQ QGQNQLYNEL 720
NLGRREEYDV LDKRRGRDPE MGGKPRRKNP QEGLYNELQK DKMAEAYSEI GMKGERRRGK 780
GHDGLYQGLS TATKDTYDAL HMQALPPR 808

3-127 Sequences
3-127-1 Sequence Number [ID] 127
3-127-2 Molecule Type AA
3-127-3 Length 808
3-127-4 Features

Location/Qualifiers
REGION 1..808
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..808
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-127-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY ADIVMTQTPA SVSEPVGGSV TIKCQASQSF 60

YNLLAWYQQK PGQPPKLLIY DASDLASGVP SRFKGSGSGT DFTLTISDLE CADAAAYYCQ 120
SADGSSYAFG GGTEVVVKGG GGGSGGGGSG GGGSPMAKKG GGGSGGGGSG GGGSQEQLEE 180
SGGGLVKPEG SLTLTCTASG VSFSSSYWIY WVRQAPGKGL EWIACIYTGS SGSTYYASWA 240
KGRFTVSETS STTVTLQMTS LTAADTATYF CARASAWTYG MDLWGPGTLV TVSSGGGGSG 300
GGGSGGGGSG GGGSPMAKKG GGGSGGGGSG GGGSGGGGSQ VQLQESGPGL VKPSETLSLT 360
CTVSGGSISY YSWTWVRQPA GQGLEWIGRI HISGVTNHNP SLKSRVSMSI DTSRTQFSLR 420
LTSVTAADTA VYFCARSGGT YSAFDIWGQG TMVTVSSGGG GSGGGGSGGG GSGGGGSEIV 480
LTQSPGTLSL SPGERSTLSC RASQSFTSNY LAWYQQRPGQ APRLLIYGAS TRAIGIPDRF 540
SGSGSGTDFT LTISRLEPED FAVYYCQQYG SSPWTFGQGT KVEIKTTTPA PRPPTPAPTI 600
ASQPLSLRPE ACRPAAGGAV HTRGLDFACD IYIWAPLAGT CGVLLLSLVI TLYCKRGRKK 660
LLYIFKQPFM RPVQTTQEED GCSCRFPEEE EGGCELRVKF SRSADAPAYQ QGQNQLYNEL 720
NLGRREEYDV LDKRRGRDPE MGGKPRRKNP QEGLYNELQK DKMAEAYSEI GMKGERRRGK 780
GHDGLYQGLS TATKDTYDAL HMQALPPR 808

3-128 Sequences
3-128-1 Sequence Number [ID] 128
3-128-2 Molecule Type AA
3-128-3 Length 808
3-128-4 Features

Location/Qualifiers
REGION 1..808
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..808
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-128-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY ADIVMTQTPA SVSEPVGGSV TIKCQASQSF 60

YNLLAWYQQK PGQPPKLLIY DASDLASGVP SRFKGSGSGT DFTLTISDLE CADAAAYYCQ 120
SADGSSYAFG GGTEVVVKGG GGGSGGGGSG GGGSPMAKGS GGGSGGGGSG GGGSQEQLEE 180
SGGGLVKPEG SLTLTCTASG VSFSSSYWIY WVRQAPGKGL EWIACIYTGS SGSTYYASWA 240
KGRFTVSETS STTVTLQMTS LTAADTATYF CARASAWTYG MDLWGPGTLV TVSSGGGGSG 300
GGGSGGGGSG GGGSPMAKGS GGGSGGGGSG GGGSGGGGSQ VQLQESGPGL VKPSETLSLT 360
CTVSGGSISY YSWTWVRQPA GQGLEWIGRI HISGVTNHNP SLKSRVSMSI DTSRTQFSLR 420
LTSVTAADTA VYFCARSGGT YSAFDIWGQG TMVTVSSGGG GSGGGGSGGG GSGGGGSEIV 480
LTQSPGTLSL SPGERSTLSC RASQSFTSNY LAWYQQRPGQ APRLLIYGAS TRAIGIPDRF 540
SGSGSGTDFT LTISRLEPED FAVYYCQQYG SSPWTFGQGT KVEIKTTTPA PRPPTPAPTI 600
ASQPLSLRPE ACRPAAGGAV HTRGLDFACD IYIWAPLAGT CGVLLLSLVI TLYCKRGRKK 660
LLYIFKQPFM RPVQTTQEED GCSCRFPEEE EGGCELRVKF SRSADAPAYQ QGQNQLYNEL 720
NLGRREEYDV LDKRRGRDPE MGGKPRRKNP QEGLYNELQK DKMAEAYSEI GMKGERRRGK 780
GHDGLYQGLS TATKDTYDAL HMQALPPR 808

3-129 Sequences
3-129-1 Sequence Number [ID] 129

3-126-2 AA
3-126-3

3-126-4 Features REGION 1..808

source 1..808

3-126-5 Residues

SGGGLVKPEG SLTLTCTASG VSFSSSYWIY EWIACIYTGS SGSTYYASWA 240

GGGSGGGGSV HMPLGFLGPG SARVVNGGSG VQLQESGPGL VKPSETLSLT 360

CTVSGGSISY HISGVTNHNP SLKSRVSMSI 420

LTSVTAADTA 480

LTQSPGTLSL SPGERSTLSC RASQSFTSNY LAWYQORPGQ APRLLIYGAS TRAIGIPDRF 540

ASQPLSLRPE ACRPAAGGAV HTRGLDFACD IYIWAPLAGT CGVLLLSLVI TLYCKRGRKK 660

NLGRREEYDV LDKRRGRDPE MGGKPRRKNP QEGLYNELQK DKMAEAYSEI GMKGERRRGK 780

808

3-127

3-127-1 127

3-127-2 AA
3-127-3 808

3-127-4 Features REGION 1..808
Location/Qualifiers

source 1..808

3-127-5 Residues

SADGSSYAFG GGTEVVVKGG GGGSGGGGSG GGGSPMAKKG GGGSGGGGSG 180

SGGGLVKPEG SLTLTCTASG VSFSSSYWIY WVRQAPGKGL EWIACIYTGS SGSTYYASWA 240

KGRFTVSETS LTAADTATYF CARASAWTYG MDLWGPGTLV TVSSGGGGSG 300

CTVSGGSISY YSWTWVRQPA GQGLEWIGRI HISGVTNHNP SLKSRVSMSI DTSRTQFSLR 420

LTSVTAADTA VYFCARSGGT YSAFDIWGQG TMVTVSSGGG GSGGGGSGGG GSGGGGSEIV 480

LLYIFKQPFM GCSCRFPEEE EGGCELRVKF 720

NLGRREEYDV LDKRRGRDPE MGGKPRRKNP QEGLYNELOK DKMAEAYSEI GMKGERRRGK 780

808

3-128

3-128-1 128

3-128-2 AA
3-128-3 808

3-128-4 Features REGION 1..808

Location/Qualifiers

source 1..808

3-128-5 Residues

KGRFTVSETS LTAADTATYF CARASAWTYG MDLWGPGTLV TVSSGGGGSG 300

GGGSGGGGSG GGGSPMAKGS GGGSGGGGSG GGGSGGGGSQ VQLQESGPGL VKPSETLSLT 360

ASQPLSLRPE ACRPAAGGAV HTRGLDFACD IYIWAPLAGT CGVLLLSLVI TLYCKRGRKK 660

LLYIFKQPFM RPVQTTQEED GCSCRFPEEE EGGCELRVKF SRSADAPAYQ QGQNQLYNEL 720

808

3-129

3-129-1 129
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3-129-2 Molecule Type AA
3-129-3 Length 771
3-129-4 Features

Location/Qualifiers
REGION 1..771
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..771
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-129-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY AQFSVLGPSG PILAMVGEDA DLPCHLFPTM 60

SAETMELKWV SSSLRQVVNV YADGKEVEDR QSAPYRGRTS ILRDGITAGK AALRIHNVTA 120
SDSGKYLCYF QDGDFYEKAL VELKVAALGS DLHVDVKGYK DGGIHLECRS TGWYPQPQIQ 180
WSNNKGENIP TVEAPVVADG VGLYAVAASV IMRGSSGEGV SCTIRSSLLG LEKTASISIA 240
DPFFRSAQRW IAALAGTGGG GSGGGGSLVP RGSKPIPNPL LGLDSTLVPR GSGGGGSGGG 300
GSQVQLQESG PGLVKPSETL SLTCTVSGGS ISYYSWTWVR QPAGQGLEWI GRIHISGVTN 360
HNPSLKSRVS MSIDTSRTQF SLRLTSVTAA DTAVYFCARS GGTYSAFDIW GQGTMVTVSS 420
GGGGSGGGGS GGGGSGGGGS EIVLTQSPGT LSLSPGERST LSCRASQSFT SNYLAWYQQR 480
PGQAPRLLIY GASTRAIGIP DRFSGSGSGT DFTLTISRLE PEDFAVYYCQ QYGSSPWTFG 540
QGTKVEIKTT TPAPRPPTPA PTIASQPLSL RPEACRPAAG GAVHTRGLDF ACDIYIWAPL 600
AGTCGVLLLS LVITLYCKRG RKKLLYIFKQ PFMRPVQTTQ EEDGCSCRFP EEEEGGCELR 660
VKFSRSADAP AYQQGQNQLY NELNLGRREE YDVLDKRRGR DPEMGGKPRR KNPQEGLYNE 720
LQKDKMAEAY SEIGMKGERR RGKGHDGLYQ GLSTATKDTY DALHMQALPP R 771

3-130 Sequences
3-130-1 Sequence Number [ID] 130
3-130-2 Molecule Type AA
3-130-3 Length 790
3-130-4 Features

Location/Qualifiers
REGION 1..790
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..790
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-130-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY ADILLTQSPA TLSLSPGERA TLSCRASQNI 60

GTSIQWYQQK PGQAPRLLIR SSSESISGIP SRFSGSGSGT DFTLTISSLE PEDFAVYYCQ 120
QSNTWPFTFG QGTKLEIKGG GGSGGGGSGG GGSGGGGSEV QLVESGAEVK KPGASVKVSC 180
KASGYTFTNY IIHWVKQEPG QGLEWIGYFN PYNHGTKYNE KFKGRATLTA DKSISTAYME 240
LSSLRSEDTA VYYCARSGPY AWFDTWGQGT TVTVSSGGGG SGGGGSLVPR GSKPIPNPLL 300
GLDSTLVPRG SGGGGSGGGG SQVQLQESGP GLVKPSETLS LTCTVSGGSI SYYSWTWVRQ 360
PAGQGLEWIG RIHISGVTNH NPSLKSRVSM SIDTSRTQFS LRLTSVTAAD TAVYFCARSG 420
GTYSAFDIWG QGTMVTVSSG GGGSGGGGSG GGGSGGGGSE IVLTQSPGTL SLSPGERSTL 480
SCRASQSFTS NYLAWYQQRP GQAPRLLIYG ASTRAIGIPD RFSGSGSGTD FTLTISRLEP 540
EDFAVYYCQQ YGSSPWTFGQ GTKVEIKTTT PAPRPPTPAP TIASQPLSLR PEACRPAAGG 600
AVHTRGLDFA CDIYIWAPLA GTCGVLLLSL VITLYCKRGR KKLLYIFKQP FMRPVQTTQE 660
EDGCSCRFPE EEEGGCELRV KFSRSADAPA YQQGQNQLYN ELNLGRREEY DVLDKRRGRD 720
PEMGGKPRRK NPQEGLYNEL QKDKMAEAYS EIGMKGERRR GKGHDGLYQG LSTATKDTYD 780
ALHMQALPPR 790

3-131 Sequences
3-131-1 Sequence Number [ID] 131
3-131-2 Molecule Type AA
3-131-3 Length 790
3-131-4 Features

Location/Qualifiers
REGION 1..790
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..790
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-131-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY ADILLTQSPA TLSLSPGERA TLSCRASQNI 60

GTSIQWYQQK PGQAPRLLIR SSSESISGIP SRFSGSGSGT DFTLTISSLE PEDFAVYYCQ 120
QSNTWPFTFG QGTKLEIKGG GGSGGGGSGG GGSGGGGSEV QLVESGAEVK KPGASVKVSC 180
KASGYTFTNY IIHWVKQEPG QGLEWIGYFN PYNHGTKYNE KFKGRATLTA DKSISTAYME 240
LSSLRSEDTA VYYCARSGPY AWFDTWGQGT TVTVSSGGGG SGGGGSGGGS GSKPIPNPLL 300
GLDSTGGGSG SGGGGSGGGG SQVQLQESGP GLVKPSETLS LTCTVSGGSI SYYSWTWVRQ 360
PAGQGLEWIG RIHISGVTNH NPSLKSRVSM SIDTSRTQFS LRLTSVTAAD TAVYFCARSG 420
GTYSAFDIWG QGTMVTVSSG GGGSGGGGSG GGGSGGGGSE IVLTQSPGTL SLSPGERSTL 480
SCRASQSFTS NYLAWYQQRP GQAPRLLIYG ASTRAIGIPD RFSGSGSGTD FTLTISRLEP 540
EDFAVYYCQQ YGSSPWTFGQ GTKVEIKTTT PAPRPPTPAP TIASQPLSLR PEACRPAAGG 600
AVHTRGLDFA CDIYIWAPLA GTCGVLLLSL VITLYCKRGR KKLLYIFKQP FMRPVQTTQE 660
EDGCSCRFPE EEEGGCELRV KFSRSADAPA YQQGQNQLYN ELNLGRREEY DVLDKRRGRD 720
PEMGGKPRRK NPQEGLYNEL QKDKMAEAYS EIGMKGERRR GKGHDGLYQG LSTATKDTYD 780
ALHMQALPPR 790

3-132 Sequences
3-132-1 Sequence Number [ID] 132
3-132-2 Molecule Type AA

3-129-2 AA
3-129-3

3-129-4 Features REGION 1..771

Location/Qualifiers

source 1..771

3-129-5 Residues

WSNNKGENIP TVEAPVVADG VGLYAVAASV IMRGSSGEGV SCTIRSSLLG LEKTASISIA 240

PGLVKPSETL SLTCTVSGGS ISYYSWTWVR GRIHISGVTN 360

AGTCGVLLLS LVITLYCKRG EEDGCSCRFP EEEEGGCELR 660

771

3-130

130

3-130-5

GLDSTLVPRG SGGGGSGGGG SQVOLOESGP GLVKPSETLS LTCTVSGGSI 360

GTYSAFDIWG QGTMVTVSSG GGGSGGGGSG GGGSGGGGSE IVLTQSPGTL SLSPGERSTL 480

PEMGGKPRRK NPQEGLYNEL QKDKMAEAYS EIGMKGERRR GKGHDGLYQG LSTATKDTYD 780

3-131

131

GLDSTGGGSG SGGGGSGGGG GLVKPSETLS LTCTVSGGSI 360

EDGCSCRFPE EEEGGCELRV KFSRSADAPA YQQGQNQLYN ELNLGRREEY DVLDKRRGRD 720

790

3-132

132
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3-132-3 Length 790
3-132-4 Features

Location/Qualifiers
REGION 1..790
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..790
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-132-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY ADILLTQSPA TLSLSPGERA TLSCRASQNI 60

GTSIQWYQQK PGQAPRLLIR SSSESISGIP SRFSGSGSGT DFTLTISSLE PEDFAVYYCQ 120
QSNTWPFTFG QGTKLEIKGG GGSGGGGSGG GGSGGGGSEV QLVESGAEVK KPGASVKVSC 180
KASGYTFTNY IIHWVKQEPG QGLEWIGYFN PYNHGTKYNE KFKGRATLTA DKSISTAYME 240
LSSLRSEDTA VYYCARSGPY AWFDTWGQGT TVTVSSGGGG SGGGGSGGGG SVHMPLGFLG 300
PRQARVVNGG SGGGGSGGGG SQVQLQESGP GLVKPSETLS LTCTVSGGSI SYYSWTWVRQ 360
PAGQGLEWIG RIHISGVTNH NPSLKSRVSM SIDTSRTQFS LRLTSVTAAD TAVYFCARSG 420
GTYSAFDIWG QGTMVTVSSG GGGSGGGGSG GGGSGGGGSE IVLTQSPGTL SLSPGERSTL 480
SCRASQSFTS NYLAWYQQRP GQAPRLLIYG ASTRAIGIPD RFSGSGSGTD FTLTISRLEP 540
EDFAVYYCQQ YGSSPWTFGQ GTKVEIKTTT PAPRPPTPAP TIASQPLSLR PEACRPAAGG 600
AVHTRGLDFA CDIYIWAPLA GTCGVLLLSL VITLYCKRGR KKLLYIFKQP FMRPVQTTQE 660
EDGCSCRFPE EEEGGCELRV KFSRSADAPA YQQGQNQLYN ELNLGRREEY DVLDKRRGRD 720
PEMGGKPRRK NPQEGLYNEL QKDKMAEAYS EIGMKGERRR GKGHDGLYQG LSTATKDTYD 780
ALHMQALPPR 790

3-133 Sequences
3-133-1 Sequence Number [ID] 133
3-133-2 Molecule Type AA
3-133-3 Length 790
3-133-4 Features

Location/Qualifiers
REGION 1..790
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..790
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-133-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY ADILLTQSPA TLSLSPGERA TLSCRASQNI 60

GTSIQWYQQK PGQAPRLLIR SSSESISGIP SRFSGSGSGT DFTLTISSLE PEDFAVYYCQ 120
QSNTWPFTFG QGTKLEIKGG GGSGGGGSGG GGSGGGGSEV QLVESGAEVK KPGASVKVSC 180
KASGYTFTNY IIHWVKQEPG QGLEWIGYFN PYNHGTKYNE KFKGRATLTA DKSISTAYME 240
LSSLRSEDTA VYYCARSGPY AWFDTWGQGT TVTVSSGGGG SGGGGSGGGG SGGGGSPMAK 300
KGGGGSGGGG SGGGGSGGGG SQVQLQESGP GLVKPSETLS LTCTVSGGSI SYYSWTWVRQ 360
PAGQGLEWIG RIHISGVTNH NPSLKSRVSM SIDTSRTQFS LRLTSVTAAD TAVYFCARSG 420
GTYSAFDIWG QGTMVTVSSG GGGSGGGGSG GGGSGGGGSE IVLTQSPGTL SLSPGERSTL 480
SCRASQSFTS NYLAWYQQRP GQAPRLLIYG ASTRAIGIPD RFSGSGSGTD FTLTISRLEP 540
EDFAVYYCQQ YGSSPWTFGQ GTKVEIKTTT PAPRPPTPAP TIASQPLSLR PEACRPAAGG 600
AVHTRGLDFA CDIYIWAPLA GTCGVLLLSL VITLYCKRGR KKLLYIFKQP FMRPVQTTQE 660
EDGCSCRFPE EEEGGCELRV KFSRSADAPA YQQGQNQLYN ELNLGRREEY DVLDKRRGRD 720
PEMGGKPRRK NPQEGLYNEL QKDKMAEAYS EIGMKGERRR GKGHDGLYQG LSTATKDTYD 780
ALHMQALPPR 790

3-134 Sequences
3-134-1 Sequence Number [ID] 134
3-134-2 Molecule Type AA
3-134-3 Length 805
3-134-4 Features

Location/Qualifiers
REGION 1..805
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..805
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-134-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY ADILLTQSPA TLSLSPGERA TLSCRASQNI 60

GTSIQWYQQK PGQAPRLLIR SSSESISGIP SRFSGSGSGT DFTLTISSLE PEDFAVYYCQ 120
QSNTWPFTFG QGTKLEIKGG GGSGGGGSVH MPLGFLGPRQ ARVVNGGSGG GGSEVQLVES 180
GAEVKKPGAS VKVSCKASGY TFTNYIIHWV KQEPGQGLEW IGYFNPYNHG TKYNEKFKGR 240
ATLTADKSIS TAYMELSSLR SEDTAVYYCA RSGPYAWFDT WGQGTTVTVS SGGGGSGGGG 300
SGGGGSVHMP LGFLGPRQAR VVNGGSGGGG SGGGGSQVQL QESGPGLVKP SETLSLTCTV 360
SGGSISYYSW TWVRQPAGQG LEWIGRIHIS GVTNHNPSLK SRVSMSIDTS RTQFSLRLTS 420
VTAADTAVYF CARSGGTYSA FDIWGQGTMV TVSSGGGGSG GGGSGGGGSG GGGSEIVLTQ 480
SPGTLSLSPG ERSTLSCRAS QSFTSNYLAW YQQRPGQAPR LLIYGASTRA IGIPDRFSGS 540
GSGTDFTLTI SRLEPEDFAV YYCQQYGSSP WTFGQGTKVE IKTTTPAPRP PTPAPTIASQ 600
PLSLRPEACR PAAGGAVHTR GLDFACDIYI WAPLAGTCGV LLLSLVITLY CKRGRKKLLY 660
IFKQPFMRPV QTTQEEDGCS CRFPEEEEGG CELRVKFSRS ADAPAYQQGQ NQLYNELNLG 720
RREEYDVLDK RRGRDPEMGG KPRRKNPQEG LYNELQKDKM AEAYSEIGMK GERRRGKGHD 780
GLYQGLSTAT KDTYDALHMQ ALPPR 805

3-135 Sequences
3-135-1 Sequence Number [ID] 135
3-135-2 Molecule Type AA

3-132-3 790

3-132-4 Features

Location/Qualifiers

source 1..790

3-132-5 Residues

GTSIQWYQQK PGQAPRLLIR SSSESISGIP SRFSGSGSGT DFTLTISSLE PEDFAVYYCQ 120

LSSLRSEDTA VYYCARSGPY TVTVSSGGGG SGGGGSGGGG SVHMPLGFLG 300

GTKVEIKTTT PAPRPPTPAP PEACRPAAGG 600

790

3-133

3-133-1 133

3-133-2 AA
3-133-3 790

3-133-4 Features REGION 1..790

source 1..790

3-133-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY ADILLTQSPA TLSLSPGERA TLSCRASQNI 60

DKSISTAYME 240

3-134

3-134-1 134

3-134-2 AA
3-134-3 805

3-134-4 Features REGION 1..805

Location/Qualifiers

source 1..805

3-134-5

PLSLRPEACR PAAGGAVHTR GLDFACDIYI WAPLAGTCGV LLLSLVITLY CKRGRKKLLY 660

805

3-135

3-135-1 135

3-135-2 AA
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3-135-3 Length 805
3-135-4 Features

Location/Qualifiers
REGION 1..805
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..805
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-135-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY ADILLTQSPA TLSLSPGERA TLSCRASQNI 60

GTSIQWYQQK PGQAPRLLIR SSSESISGIP SRFSGSGSGT DFTLTISSLE PEDFAVYYCQ 120
QSNTWPFTFG QGTKLEIKGG GGSGGGGSGG GGSPMAKKGG GGSGGGGSGG GGSEVQLVES 180
GAEVKKPGAS VKVSCKASGY TFTNYIIHWV KQEPGQGLEW IGYFNPYNHG TKYNEKFKGR 240
ATLTADKSIS TAYMELSSLR SEDTAVYYCA RSGPYAWFDT WGQGTTVTVS SGGGGSGGGG 300
SGGGGSGGGG SPMAKKGGGG SGGGGSGGGG SGGGGSQVQL QESGPGLVKP SETLSLTCTV 360
SGGSISYYSW TWVRQPAGQG LEWIGRIHIS GVTNHNPSLK SRVSMSIDTS RTQFSLRLTS 420
VTAADTAVYF CARSGGTYSA FDIWGQGTMV TVSSGGGGSG GGGSGGGGSG GGGSEIVLTQ 480
SPGTLSLSPG ERSTLSCRAS QSFTSNYLAW YQQRPGQAPR LLIYGASTRA IGIPDRFSGS 540
GSGTDFTLTI SRLEPEDFAV YYCQQYGSSP WTFGQGTKVE IKTTTPAPRP PTPAPTIASQ 600
PLSLRPEACR PAAGGAVHTR GLDFACDIYI WAPLAGTCGV LLLSLVITLY CKRGRKKLLY 660
IFKQPFMRPV QTTQEEDGCS CRFPEEEEGG CELRVKFSRS ADAPAYQQGQ NQLYNELNLG 720
RREEYDVLDK RRGRDPEMGG KPRRKNPQEG LYNELQKDKM AEAYSEIGMK GERRRGKGHD 780
GLYQGLSTAT KDTYDALHMQ ALPPR 805

3-136 Sequences
3-136-1 Sequence Number [ID] 136
3-136-2 Molecule Type AA
3-136-3 Length 817
3-136-4 Features

Location/Qualifiers
REGION 1..817
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..817
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-136-5 Residues MALPVTALLL PLALLLHAAR PGKPIPNPLL GLDSTGGGGS GGGGSGGGGS GGGGSDIVMT 60

QTPASVSEPV GGSVTIKCQA SQSFYNLLAW YQQKPGQPPK LLIYDASDLA SGVPSRFKGS 120
GSGTDFTLTI SDLECADAAA YYCQSADGSS YAFGGGTEVV VKGGGGGSGG GGSGGGGSGG 180
GGSQEQLEES GGGLVKPEGS LTLTCTASGV SFSSSYWIYW VRQAPGKGLE WIACIYTGSS 240
GSTYYASWAK GRFTVSETSS TTVTLQMTSL TAADTATYFC ARASAWTYGM DLWGPGTLVT 300
VSSGGGGSGG GGSGGGSGLS GRSDNHSPLG LAGSGGGSGG GGSGGGGSQV QLQESGPGLV 360
KPSETLSLTC TVSGGSISYY SWTWVRQPAG QGLEWIGRIH ISGVTNHNPS LKSRVSMSID 420
TSRTQFSLRL TSVTAADTAV YFCARSGGTY SAFDIWGQGT MVTVSSGGGG SGGGGSGGGG 480
SGGGGSEIVL TQSPGTLSLS PGERSTLSCR ASQSFTSNYL AWYQQRPGQA PRLLIYGAST 540
RAIGIPDRFS GSGSGTDFTL TISRLEPEDF AVYYCQQYGS SPWTFGQGTK VEIKTTTPAP 600
RPPTPAPTIA SQPLSLRPEA CRPAAGGAVH TRGLDFACDI YIWAPLAGTC GVLLLSLVIT 660
LYCKRGRKKL LYIFKQPFMR PVQTTQEEDG CSCRFPEEEE GGCELRVKFS RSADAPAYQQ 720
GQNQLYNELN LGRREEYDVL DKRRGRDPEM GGKPRRKNPQ EGLYNELQKD KMAEAYSEIG 780
MKGERRRGKG HDGLYQGLST ATKDTYDALH MQALPPR 817

3-137 Sequences
3-137-1 Sequence Number [ID] 137
3-137-2 Molecule Type AA
3-137-3 Length 817
3-137-4 Features

Location/Qualifiers
REGION 1..817
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..817
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-137-5 Residues MALPVTALLL PLALLLHAAR PGKPIPNPLL GLDSTGGGGS GGGGSGGGGS GGGGSDIVMT 60

QTPASVSEPV GGSVTIKCQA SQSFYNLLAW YQQKPGQPPK LLIYDASDLA SGVPSRFKGS 120
GSGTDFTLTI SDLECADAAA YYCQSADGSS YAFGGGTEVV VKGGGGGSGG GGSGGGGSGG 180
GGSQEQLEES GGGLVKPEGS LTLTCTASGV SFSSSYWIYW VRQAPGKGLE WIACIYTGSS 240
GSTYYASWAK GRFTVSETSS TTVTLQMTSL TAADTATYFC ARASAWTYGM DLWGPGTLVT 300
VSSGGGGSGG GGSGGGGSVH MPLGFLGPRQ ARVVNGGSGG GGSGGGGSQV QLQESGPGLV 360
KPSETLSLTC TVSGGSISYY SWTWVRQPAG QGLEWIGRIH ISGVTNHNPS LKSRVSMSID 420
TSRTQFSLRL TSVTAADTAV YFCARSGGTY SAFDIWGQGT MVTVSSGGGG SGGGGSGGGG 480
SGGGGSEIVL TQSPGTLSLS PGERSTLSCR ASQSFTSNYL AWYQQRPGQA PRLLIYGAST 540
RAIGIPDRFS GSGSGTDFTL TISRLEPEDF AVYYCQQYGS SPWTFGQGTK VEIKTTTPAP 600
RPPTPAPTIA SQPLSLRPEA CRPAAGGAVH TRGLDFACDI YIWAPLAGTC GVLLLSLVIT 660
LYCKRGRKKL LYIFKQPFMR PVQTTQEEDG CSCRFPEEEE GGCELRVKFS RSADAPAYQQ 720
GQNQLYNELN LGRREEYDVL DKRRGRDPEM GGKPRRKNPQ EGLYNELQKD KMAEAYSEIG 780
MKGERRRGKG HDGLYQGLST ATKDTYDALH MQALPPR 817

3-138 Sequences
3-138-1 Sequence Number [ID] 138
3-138-2 Molecule Type AA

3-135-3 805

3-135-4 Features REGION 1..805

Location/Qualifiers

source 1..805

3-135-5 Residues

GTSIQWYQQK PGQAPRLLIR SSSESISGIP SRFSGSGSGT DFTLTISSLE PEDFAVYYCQ 120

ATLTADKSIS TAYMELSSLR SEDTAVYYCA RSGPYAWFDT SGGGGSGGGG 300

SGGSISYYSW LEWIGRIHIS GVTNHNPSLK SRVSMSIDTS 420

VTAADTAVYF CARSGGTYSA TVSSGGGGSG GGGSGGGGSG 480

PLSLRPEACR PAAGGAVHTR GLDFACDIYI WAPLAGTCGV LLLSLVITLY

IFKQPFMRPV QTTQEEDGCS CRFPEEEEGG CELRVKFSRS ADAPAYQQGQ NQLYNELNLG 720

805

3-136

3-136-1 136

3-136-2 AA
3-136-3

3-136-4 Features REGION 1..817

Location/Qualifiers

source 1..817

3-136-5 Residues MALPVTALLL PLALLLHAAR PGKPIPNPLL GLDSTGGGGS GGGGSGGGGS GGGGSDIVMT 60

GGGLVKPEGS LTLTCTASGV SFSSSYWIYW WIACIYTGSS 240

RAIGIPDRFS GSGSGTDFTL TISRLEPEDF AVYYCQQYGS SPWTFGQGTK VEIKTTTPAP 600

817

3-137

3-137-1 137

3-137-2 AA
3-137-3

3-137-4 Features REGION 1..817

source 1..817

3-137-5 Residues MALPVTALLL PLALLLHAAR PGKPIPNPLL GLDSTGGGGS GGGGSGGGGS GGGGSDIVMT 60

VSSGGGGSGG GGSGGGGSVH ARVVNGGSGG 360

TSRTQFSLRL TSVTAADTAV YFCARSGGTY SAFDIWGQGT MVTVSSGGGG SGGGGSGGGG 480

SGGGGSEIVL TQSPGTLSLS PGERSTLSCR ASQSFTSNYL AWYQQRPGQA PRLLIYGAST 540

817

3-138

3-138-1

3-138-2 AA
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3-138-3 Length 817
3-138-4 Features

Location/Qualifiers
REGION 1..817
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..817
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-138-5 Residues MALPVTALLL PLALLLHAAR PGKPIPNPLL GLDSTGGGGS GGGGSGGGGS GGGGSDIVMT 60

QTPASVSEPV GGSVTIKCQA SQSFYNLLAW YQQKPGQPPK LLIYDASDLA SGVPSRFKGS 120
GSGTDFTLTI SDLECADAAA YYCQSADGSS YAFGGGTEVV VKGGGGGSGG GGSGGGGSGG 180
GGSQEQLEES GGGLVKPEGS LTLTCTASGV SFSSSYWIYW VRQAPGKGLE WIACIYTGSS 240
GSTYYASWAK GRFTVSETSS TTVTLQMTSL TAADTATYFC ARASAWTYGM DLWGPGTLVT 300
VSSGGGGSGG GGSGGGGSGG GGSPMAKKGG GGSGGGGSGG GGSGGGGSQV QLQESGPGLV 360
KPSETLSLTC TVSGGSISYY SWTWVRQPAG QGLEWIGRIH ISGVTNHNPS LKSRVSMSID 420
TSRTQFSLRL TSVTAADTAV YFCARSGGTY SAFDIWGQGT MVTVSSGGGG SGGGGSGGGG 480
SGGGGSEIVL TQSPGTLSLS PGERSTLSCR ASQSFTSNYL AWYQQRPGQA PRLLIYGAST 540
RAIGIPDRFS GSGSGTDFTL TISRLEPEDF AVYYCQQYGS SPWTFGQGTK VEIKTTTPAP 600
RPPTPAPTIA SQPLSLRPEA CRPAAGGAVH TRGLDFACDI YIWAPLAGTC GVLLLSLVIT 660
LYCKRGRKKL LYIFKQPFMR PVQTTQEEDG CSCRFPEEEE GGCELRVKFS RSADAPAYQQ 720
GQNQLYNELN LGRREEYDVL DKRRGRDPEM GGKPRRKNPQ EGLYNELQKD KMAEAYSEIG 780
MKGERRRGKG HDGLYQGLST ATKDTYDALH MQALPPR 817

3-139 Sequences
3-139-1 Sequence Number [ID] 139
3-139-2 Molecule Type AA
3-139-3 Length 832
3-139-4 Features

Location/Qualifiers
REGION 1..832
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..832
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-139-5 Residues MALPVTALLL PLALLLHAAR PGKPIPNPLL GLDSTGGGGS GGGGSGGGGS GGGGSDIVMT 60

QTPASVSEPV GGSVTIKCQA SQSFYNLLAW YQQKPGQPPK LLIYDASDLA SGVPSRFKGS 120
GSGTDFTLTI SDLECADAAA YYCQSADGSS YAFGGGTEVV VKGGGGGSGG GGSGGGGSPM 180
AKKGGGGSGG GGSGGGGSQE QLEESGGGLV KPEGSLTLTC TASGVSFSSS YWIYWVRQAP 240
GKGLEWIACI YTGSSGSTYY ASWAKGRFTV SETSSTTVTL QMTSLTAADT ATYFCARASA 300
WTYGMDLWGP GTLVTVSSGG GGSGGGGSGG GGSGGGGSPM AKKGGGGSGG GGSGGGGSGG 360
GGSQVQLQES GPGLVKPSET LSLTCTVSGG SISYYSWTWV RQPAGQGLEW IGRIHISGVT 420
NHNPSLKSRV SMSIDTSRTQ FSLRLTSVTA ADTAVYFCAR SGGTYSAFDI WGQGTMVTVS 480
SGGGGSGGGG SGGGGSGGGG SEIVLTQSPG TLSLSPGERS TLSCRASQSF TSNYLAWYQQ 540
RPGQAPRLLI YGASTRAIGI PDRFSGSGSG TDFTLTISRL EPEDFAVYYC QQYGSSPWTF 600
GQGTKVEIKT TTPAPRPPTP APTIASQPLS LRPEACRPAA GGAVHTRGLD FACDIYIWAP 660
LAGTCGVLLL SLVITLYCKR GRKKLLYIFK QPFMRPVQTT QEEDGCSCRF PEEEEGGCEL 720
RVKFSRSADA PAYQQGQNQL YNELNLGRRE EYDVLDKRRG RDPEMGGKPR RKNPQEGLYN 780
ELQKDKMAEA YSEIGMKGER RRGKGHDGLY QGLSTATKDT YDALHMQALP PR 832

3-140 Sequences
3-140-1 Sequence Number [ID] 140
3-140-2 Molecule Type AA
3-140-3 Length 817
3-140-4 Features

Location/Qualifiers
REGION 1..817
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..817
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-140-5 Residues MALPVTALLL PLALLLHAAR PGKPIPNPLL GLDSTGGGGS GGGGSGGGGS GGGGSDIVMT 60

QTPASVSEPV GGSVTIKCQA SQSFYNLLAW YQQKPGQPPK LLIYDASDLA SGVPSRFKGS 120
GSGTDFTLTI SDLECADAAA YYCQSADGSS YAFGGGTEVV VKGGGGGSGG GGSGGGGSGG 180
GGSQEQLEES GGGLVKPEGS LTLTCTASGV SFSSSYWIYW VRQAPGKGLE WIACIYTGSS 240
GSTYYASWAK GRFTVSETSS TTVTLQMTSL TAADTATYFC ARASAWTYGM DLWGPGTLVT 300
VSSGGGGSGG GGSGGGSGSG GGGSGGGSGG GSGGGSGSGG GGSGGGGSQV QLQESGPGLV 360
KPSETLSLTC TVSGGSISYY SWTWVRQPAG QGLEWIGRIH ISGVTNHNPS LKSRVSMSID 420
TSRTQFSLRL TSVTAADTAV YFCARSGGTY SAFDIWGQGT MVTVSSGGGG SGGGGSGGGG 480
SGGGGSEIVL TQSPGTLSLS PGERSTLSCR ASQSFTSNYL AWYQQRPGQA PRLLIYGAST 540
RAIGIPDRFS GSGSGTDFTL TISRLEPEDF AVYYCQQYGS SPWTFGQGTK VEIKTTTPAP 600
RPPTPAPTIA SQPLSLRPEA CRPAAGGAVH TRGLDFACDI YIWAPLAGTC GVLLLSLVIT 660
LYCKRGRKKL LYIFKQPFMR PVQTTQEEDG CSCRFPEEEE GGCELRVKFS RSADAPAYQQ 720
GQNQLYNELN LGRREEYDVL DKRRGRDPEM GGKPRRKNPQ EGLYNELQKD KMAEAYSEIG 780
MKGERRRGKG HDGLYQGLST ATKDTYDALH MQALPPR 817

3-141 Sequences
3-141-1 Sequence Number [ID] 141
3-141-2 Molecule Type AA

3-138-3 817

3-138-4 Features REGION 1..817

Location/Qualifiers

source 1..817

3-138-5 Residues MALPVTALLL PLALLLHAAR PGKPIPNPLL GLDSTGGGGS GGGGSGGGGS GGGGSDIVMT 60

QTPASVSEPV GGSVTIKCQA SQSFYNLLAW YQQKPGQPPK LLIYDASDLA SGVPSRFKGS 120

KPSETLSLTC TVSGGSISYY ISGVTNHNPS LKSRVSMSID 420

TSVTAADTAV YFCARSGGTY MVTVSSGGGG SGGGGSGGGG

RPPTPAPTIA SQPLSLRPEA CRPAAGGAVH TRGLDFACDI YIWAPLAGTC GVLLLSLVIT 660

817

3-139

3-139-1 139

3-139-2 AA
3-139-3

3-139-4 Features REGION 1..832

source 1..832

3-139-5 Residues MALPVTALLL PLALLLHAAR PGKPIPNPLL GLDSTGGGGS GGGGSGGGGS GGGGSDIVMT 60

WTYGMDLWGP GTLVTVSSGG GGSGGGGSGG GGSGGGGSPM AKKGGGGSGG GGSGGGGSGG 360

RPGQAPRLLI YGASTRAIGI PDRFSGSGSG TDFTLTISRL EPEDFAVYYC QQYGSSPWTF 600

832

3-140

3-140-1 140

3-140-2 AA
3-140-3

3-140-4 Features REGION 1..817

Location/Qualifiers

source 1..817

3-140-5 Residues MALPVTALLL PLALLLHAAR PGKPIPNPLL GLDSTGGGGS GGGGSGGGGS GGGGSDIVMT 60

GGSQEQLEES GGGLVKPEGS LTLTCTASGV SFSSSYWIYW VRQAPGKGLE WIACIYTGSS 240

TSRTQFSLRL TSVTAADTAV YFCARSGGTY SAFDIWGQGT MVTVSSGGGG SGGGGSGGGG 480

817

3-141

3-141-1 141

3-141-2 AA
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3-141-3 Length 822
3-141-4 Features

Location/Qualifiers
REGION 1..822
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..822
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-141-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY ADIVMTQTPA SVSEPVGGSV TIKCQASQSF 60

YNLLAWYQQK PGQPPKLLIY DASDLASGVP SRFKGSGSGT DFTLTISDLE CADAAAYYCQ 120
SADGSSYAFG GGTEVVVKGG GGGSGGGGSL SGRSDNHSPL GLAGSGGGGS GGGGSQEQLE 180
ESGGGLVKPE GSLTLTCTAS GVSFSSSYWI YWVRQAPGKG LEWIACIYTG SSGSTYYASW 240
AKGRFTVSET SSTTVTLQMT SLTAADTATY FCARASAWTY GMDLWGPGTL VTVSSGGGGS 300
GGGGSKPIPN PLLGLDSTGG GSGLSGRSDN HSPLGLAGSG GGSGGGGSGG GGSQVQLQES 360
GPGLVKPSET LSLTCTVSGG SISYYSWTWV RQPAGQGLEW IGRIHISGVT NHNPSLKSRV 420
SMSIDTSRTQ FSLRLTSVTA ADTAVYFCAR SGGTYSAFDI WGQGTMVTVS SGGGGSGGGG 480
SGGGGSGGGG SEIVLTQSPG TLSLSPGERS TLSCRASQSF TSNYLAWYQQ RPGQAPRLLI 540
YGASTRAIGI PDRFSGSGSG TDFTLTISRL EPEDFAVYYC QQYGSSPWTF GQGTKVEIKT 600
TTPAPRPPTP APTIASQPLS LRPEACRPAA GGAVHTRGLD FACDIYIWAP LAGTCGVLLL 660
SLVITLYCKR GRKKLLYIFK QPFMRPVQTT QEEDGCSCRF PEEEEGGCEL RVKFSRSADA 720
PAYQQGQNQL YNELNLGRRE EYDVLDKRRG RDPEMGGKPR RKNPQEGLYN ELQKDKMAEA 780
YSEIGMKGER RRGKGHDGLY QGLSTATKDT YDALHMQALP PR 822

3-142 Sequences
3-142-1 Sequence Number [ID] 142
3-142-2 Molecule Type AA
3-142-3 Length 821
3-142-4 Features

Location/Qualifiers
REGION 1..821
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..821
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-142-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY ADIVMTQTPA SVSEPVGGSV TIKCQASQSF 60

YNLLAWYQQK PGQPPKLLIY DASDLASGVP SRFKGSGSGT DFTLTISDLE CADAAAYYCQ 120
SADGSSYAFG GGTEVVVKGG GGGSGGGGSV HMPLGFLGPR QARVVNGGSG GGGSQEQLEE 180
SGGGLVKPEG SLTLTCTASG VSFSSSYWIY WVRQAPGKGL EWIACIYTGS SGSTYYASWA 240
KGRFTVSETS STTVTLQMTS LTAADTATYF CARASAWTYG MDLWGPGTLV TVSSGGGGSG 300
GGGSKPIPNP LLGLDSTGGG GSVHMPLGFL GPRQARVVNG GSGGGGSGGG GSQVQLQESG 360
PGLVKPSETL SLTCTVSGGS ISYYSWTWVR QPAGQGLEWI GRIHISGVTN HNPSLKSRVS 420
MSIDTSRTQF SLRLTSVTAA DTAVYFCARS GGTYSAFDIW GQGTMVTVSS GGGGSGGGGS 480
GGGGSGGGGS EIVLTQSPGT LSLSPGERST LSCRASQSFT SNYLAWYQQR PGQAPRLLIY 540
GASTRAIGIP DRFSGSGSGT DFTLTISRLE PEDFAVYYCQ QYGSSPWTFG QGTKVEIKTT 600
TPAPRPPTPA PTIASQPLSL RPEACRPAAG GAVHTRGLDF ACDIYIWAPL AGTCGVLLLS 660
LVITLYCKRG RKKLLYIFKQ PFMRPVQTTQ EEDGCSCRFP EEEEGGCELR VKFSRSADAP 720
AYQQGQNQLY NELNLGRREE YDVLDKRRGR DPEMGGKPRR KNPQEGLYNE LQKDKMAEAY 780
SEIGMKGERR RGKGHDGLYQ GLSTATKDTY DALHMQALPP R 821

3-143 Sequences
3-143-1 Sequence Number [ID] 143
3-143-2 Molecule Type AA
3-143-3 Length 821
3-143-4 Features

Location/Qualifiers
REGION 1..821
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..821
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-143-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY ADIVMTQTPA SVSEPVGGSV TIKCQASQSF 60

YNLLAWYQQK PGQPPKLLIY DASDLASGVP SRFKGSGSGT DFTLTISDLE CADAAAYYCQ 120
SADGSSYAFG GGTEVVVKGG GGGSGGGGSV HMPLGFLGPG SARVVNGGSG GGGSQEQLEE 180
SGGGLVKPEG SLTLTCTASG VSFSSSYWIY WVRQAPGKGL EWIACIYTGS SGSTYYASWA 240
KGRFTVSETS STTVTLQMTS LTAADTATYF CARASAWTYG MDLWGPGTLV TVSSGGGGSG 300
GGGSKPIPNP LLGLDSTGGG GSVHMPLGFL GPGSARVVNG GSGGGGSGGG GSQVQLQESG 360
PGLVKPSETL SLTCTVSGGS ISYYSWTWVR QPAGQGLEWI GRIHISGVTN HNPSLKSRVS 420
MSIDTSRTQF SLRLTSVTAA DTAVYFCARS GGTYSAFDIW GQGTMVTVSS GGGGSGGGGS 480
GGGGSGGGGS EIVLTQSPGT LSLSPGERST LSCRASQSFT SNYLAWYQQR PGQAPRLLIY 540
GASTRAIGIP DRFSGSGSGT DFTLTISRLE PEDFAVYYCQ QYGSSPWTFG QGTKVEIKTT 600
TPAPRPPTPA PTIASQPLSL RPEACRPAAG GAVHTRGLDF ACDIYIWAPL AGTCGVLLLS 660
LVITLYCKRG RKKLLYIFKQ PFMRPVQTTQ EEDGCSCRFP EEEEGGCELR VKFSRSADAP 720
AYQQGQNQLY NELNLGRREE YDVLDKRRGR DPEMGGKPRR KNPQEGLYNE LQKDKMAEAY 780
SEIGMKGERR RGKGHDGLYQ GLSTATKDTY DALHMQALPP R 821

3-144 Sequences
3-144-1 Sequence Number [ID] 144
3-144-2 Molecule Type AA

3-141-3 822

3-141-4 Features REGION 1..822

Location/Qualifiers

source 1..822

3-141-5 Residues

SADGSSYAFG GGTEVVVKGG GGGSGGGGSL SGRSDNHSPL GLAGSGGGGS 180

GGGGSKPIPN PLLGLDSTGG GSGLSGRSDN HSPLGLAGSG GGSGGGGSGG GGSQVQLQES 360

GPGLVKPSET LSLTCTVSGG SISYYSWTWV IGRIHISGVT NHNPSLKSRV 420

FSLRLTSVTA ADTAVYFCAR SGGTYSAFDI SGGGGSGGGG

YGASTRAIGI PDRFSGSGSG TDFTLTISRL EPEDFAVYYC 600

TTPAPRPPTP APTIASQPLS LRPEACRPAA GGAVHTRGLD FACDIYIWAP LAGTCGVLLL 660

822

3-142

3-142-1 142

3-142-2 AA
3-142-3

3-142-4 Features REGION 1..821

Location/Qualifiers

source 1..821

3-142-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY ADIVMTQTPA SVSEPVGGSV TIKCOASQSF 60

KGRFTVSETS STTVTLQMTS LTAADTATYF CARASAWTYG MDLWGPGTLV TVSSGGGGSG 300

GGGSKPIPNP LLGLDSTGGG GSVHMPLGFL GSGGGGSGGG 360

PGLVKPSETL SLTCTVSGGS ISYYSWTWVR GRIHISGVTN HNPSLKSRVS 420

GGGGSGGGGS LSLSPGERST 540

GASTRAIGIP DRFSGSGSGT DFTLTISRLE 600

821

3-143

3-143-1 143

3-143-2 AA
3-143-3

3-143-4 Features REGION 1..821

source 1..821

3-143-5 Residues

GGGSKPIPNP LLGLDSTGGG GSVHMPLGFL GPGSARVVNG GSGGGGSGGG 360

PGLVKPSETL SLTCTVSGGS ISYYSWTWVR GRIHISGVTN HNPSLKSRVS 420

MSIDTSRTQF SLRLTSVTAA DTAVYFCARS GGTYSAFDIW GQGTMVTVSS GGGGSGGGGS 480

GASTRAIGIP DRFSGSGSGT DFTLTISRLE 600

LVITLYCKRG EEDGCSCRFP EEEEGGCELR VKFSRSADAP

3-144

3-144-1 144

3-144-2 AA
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3-144-3 Length 816
3-144-4 Features

Location/Qualifiers
REGION 1..816
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..816
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-144-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY ADIVMTQTPA SVSEPVGGSV TIKCQASQSF 60

YNLLAWYQQK PGQPPKLLIY DASDLASGVP SRFKGSGSGT DFTLTISDLE CADAAAYYCQ 120
SADGSSYAFG GGTEVVVKGG GGGSGGGGSG GGGSPMAKKG GGGSGGGGSG GGGSQEQLEE 180
SGGGLVKPEG SLTLTCTASG VSFSSSYWIY WVRQAPGKGL EWIACIYTGS SGSTYYASWA 240
KGRFTVSETS STTVTLQMTS LTAADTATYF CARASAWTYG MDLWGPGTLV TVSSGGGGSG 300
GGGSKPIPNP LLGLDSTGGG GSPMAKKGGG GSGGGGSGGG GSGGGGSQVQ LQESGPGLVK 360
PSETLSLTCT VSGGSISYYS WTWVRQPAGQ GLEWIGRIHI SGVTNHNPSL KSRVSMSIDT 420
SRTQFSLRLT SVTAADTAVY FCARSGGTYS AFDIWGQGTM VTVSSGGGGS GGGGSGGGGS 480
GGGGSEIVLT QSPGTLSLSP GERSTLSCRA SQSFTSNYLA WYQQRPGQAP RLLIYGASTR 540
AIGIPDRFSG SGSGTDFTLT ISRLEPEDFA VYYCQQYGSS PWTFGQGTKV EIKTTTPAPR 600
PPTPAPTIAS QPLSLRPEAC RPAAGGAVHT RGLDFACDIY IWAPLAGTCG VLLLSLVITL 660
YCKRGRKKLL YIFKQPFMRP VQTTQEEDGC SCRFPEEEEG GCELRVKFSR SADAPAYQQG 720
QNQLYNELNL GRREEYDVLD KRRGRDPEMG GKPRRKNPQE GLYNELQKDK MAEAYSEIGM 780
KGERRRGKGH DGLYQGLSTA TKDTYDALHM QALPPR 816

3-145 Sequences
3-145-1 Sequence Number [ID] 145
3-145-2 Molecule Type AA
3-145-3 Length 816
3-145-4 Features

Location/Qualifiers
REGION 1..816
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..816
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-145-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY ADIVMTQTPA SVSEPVGGSV TIKCQASQSF 60

YNLLAWYQQK PGQPPKLLIY DASDLASGVP SRFKGSGSGT DFTLTISDLE CADAAAYYCQ 120
SADGSSYAFG GGTEVVVKGG GGGSGGGGSG GGGSPMAKGS GGGSGGGGSG GGGSQEQLEE 180
SGGGLVKPEG SLTLTCTASG VSFSSSYWIY WVRQAPGKGL EWIACIYTGS SGSTYYASWA 240
KGRFTVSETS STTVTLQMTS LTAADTATYF CARASAWTYG MDLWGPGTLV TVSSGGGGSG 300
GGGSKPIPNP LLGLDSTGGG GSPMAKGSGG GSGGGGSGGG GSGGGGSQVQ LQESGPGLVK 360
PSETLSLTCT VSGGSISYYS WTWVRQPAGQ GLEWIGRIHI SGVTNHNPSL KSRVSMSIDT 420
SRTQFSLRLT SVTAADTAVY FCARSGGTYS AFDIWGQGTM VTVSSGGGGS GGGGSGGGGS 480
GGGGSEIVLT QSPGTLSLSP GERSTLSCRA SQSFTSNYLA WYQQRPGQAP RLLIYGASTR 540
AIGIPDRFSG SGSGTDFTLT ISRLEPEDFA VYYCQQYGSS PWTFGQGTKV EIKTTTPAPR 600
PPTPAPTIAS QPLSLRPEAC RPAAGGAVHT RGLDFACDIY IWAPLAGTCG VLLLSLVITL 660
YCKRGRKKLL YIFKQPFMRP VQTTQEEDGC SCRFPEEEEG GCELRVKFSR SADAPAYQQG 720
QNQLYNELNL GRREEYDVLD KRRGRDPEMG GKPRRKNPQE GLYNELQKDK MAEAYSEIGM 780
KGERRRGKGH DGLYQGLSTA TKDTYDALHM QALPPR 816

3-146 Sequences
3-146-1 Sequence Number [ID] 146
3-146-2 Molecule Type AA
3-146-3 Length 778
3-146-4 Features

Location/Qualifiers
REGION 1..778
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..778
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-146-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY ADIVMTQTPA SVSEPVGGSV TIKCQASQSF 60

YNLLAWYQQK PGQPPKLLIY DASDLASGVP SRFKGSGSGT DFTLTISDLE CADAAAYYCQ 120
SADGSSYAFG GGTEVVVKGG GGGSGGGGSG GGGSGGGGSQ EQLEESGGGL VKPEGSLTLT 180
CTASGVSFSS SYWIYWVRQA PGKGLEWIAC IYTGSSGSTY YASWAKGRFT VSETSSTTVT 240
LQMTSLTAAD TATYFCARAS AWTYGMDLWG PGTLVTVSSG GGGSGGGGSG GGSGGGSGSG 300
GGGSGGGGSQ VQLQESGPGL VKPSETLSLT CTVSGGSISY YSWTWVRQPA GQGLEWIGRI 360
HISGVTNHNP SLKSRVSMSI DTSRTQFSLR LTSVTAADTA VYFCARSGGT YSAFDIWGQG 420
TMVTVSSGGG GSGGGGSGGG GSGGGGSEIV LTQSPGTLSL SPGERSTLSC RASQSFTSNY 480
LAWYQQRPGQ APRLLIYGAS TRAIGIPDRF SGSGSGTDFT LTISRLEPED FAVYYCQQYG 540
SSPWTFGQGT KVEIKTTTPA PRPPTPAPTI ASQPLSLRPE ACRPAAGGAV HTRGLDFACD 600
IYIWAPLAGT CGVLLLSLVI TLYCKRGRKK LLYIFKQPFM RPVQTTQEED GCSCRFPEEE 660
EGGCELRVKF SRSADAPAYQ QGQNQLYNEL NLGRREEYDV LDKRRGRDPE MGGKPRRKNP 720
QEGLYNELQK DKMAEAYSEI GMKGERRRGK GHDGLYQGLS TATKDTYDAL HMQALPPR 778

3-147 Sequences
3-147-1 Sequence Number [ID] 147
3-147-2 Molecule Type AA
3-147-3 Length 768

3-144-3 816

3-144-4 Features REGION 1..816

Location/Qualifiers

source 1..816

3-144-5 Residues

YNLLAWYQQK PGQPPKLLIY DASDLASGVP SRFKGSGSGT DFTLTISDLE CADAAAYYCQ 120

SADGSSYAFG GGTEVVVKGG GGGSGGGGSG GGGSPMAKKG GGGSGGGGSG GGGSOEOLEE 180

KGRFTVSETS LTAADTATYF CARASAWTYG MDLWGPGTLV TVSSGGGGSG 300

GGGSKPIPNP LLGLDSTGGG GSPMAKKGGG GSGGGGSGGG GSGGGGSQVQ LQESGPGLVK 360

PSETLSLTCT VSGGSISYYS GLEWIGRIHI SGVTNHNPSL KSRVSMSIDT 420

PPTPAPTIAS RPAAGGAVHT RGLDFACDIY IWAPLAGTCG VLLLSLVITL

816

3-145

3-145-1 145

3-145-2 AA
3-145-3

3-145-4 Features REGION 1..816

source 1..816

3-145-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY ADIVMTQTPA SVSEPVGGSV TIKCOASQSF 60

SGGGLVKPEG SLTLTCTASG VSFSSSYWIY EWIACIYTGS SGSTYYASWA 240

KGRFTVSETS LTAADTATYF CARASAWTYG MDLWGPGTLV TVSSGGGGSG 300

GGGSKPIPNP LLGLDSTGGG GSPMAKGSGG GSGGGGSGGG 360

816

3-146

3-146-1 146

3-146-2 AA
3-146-3

3-146-4 Features REGION 1..778

Location/Qualifiers

source 1..778

3-146-5 Residues

CTASGVSFSS SYWIYWVRQA PGKGLEWIAC IYTGSSGSTY YASWAKGRFT VSETSSTTVT 240

3-147

147
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3-147-4 Features
Location/Qualifiers

REGION 1..768
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..768
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-147-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY ADIVMTQTPA SVSEPVGGSV TIKCQASQSF 60

YNLLAWYQQK PGQPPKLLIY DASDLASGVP SRFKGSGSGT DFTLTISDLE CADAAAYYCQ 120
SADGSSYAFG GGTEVVVKGG GGGSGGGGSG GGGSGGGGSQ EQLEESGGGL VKPEGSLTLT 180
CTASGVSFSS SYWIYWVRQA PGKGLEWIAC IYTGSSGSTY YASWAKGRFT VSETSSTTVT 240
LQMTSLTAAD TATYFCARAS AWTYGMDLWG PGTLVTVSSG GGGSGGGGSG GGSGGGGGSQ 300
VQLQESGPGL VKPSETLSLT CTVSGGSISY YSWTWVRQPA GQGLEWIGRI HISGVTNHNP 360
SLKSRVSMSI DTSRTQFSLR LTSVTAADTA VYFCARSGGT YSAFDIWGQG TMVTVSSGGG 420
GSGGGGSGGG GSGGGGSEIV LTQSPGTLSL SPGERSTLSC RASQSFTSNY LAWYQQRPGQ 480
APRLLIYGAS TRAIGIPDRF SGSGSGTDFT LTISRLEPED FAVYYCQQYG SSPWTFGQGT 540
KVEIKTTTPA PRPPTPAPTI ASQPLSLRPE ACRPAAGGAV HTRGLDFACD IYIWAPLAGT 600
CGVLLLSLVI TLYCKRGRKK LLYIFKQPFM RPVQTTQEED GCSCRFPEEE EGGCELRVKF 660
SRSADAPAYQ QGQNQLYNEL NLGRREEYDV LDKRRGRDPE MGGKPRRKNP QEGLYNELQK 720
DKMAEAYSEI GMKGERRRGK GHDGLYQGLS TATKDTYDAL HMQALPPR 768

3-148 Sequences
3-148-1 Sequence Number [ID] 148
3-148-2 Molecule Type AA
3-148-3 Length 758
3-148-4 Features

Location/Qualifiers
REGION 1..758
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..758
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-148-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY ADIVMTQTPA SVSEPVGGSV TIKCQASQSF 60

YNLLAWYQQK PGQPPKLLIY DASDLASGVP SRFKGSGSGT DFTLTISDLE CADAAAYYCQ 120
SADGSSYAFG GGTEVVVKGG GGGSGGGGSG GGGSGGGGSQ EQLEESGGGL VKPEGSLTLT 180
CTASGVSFSS SYWIYWVRQA PGKGLEWIAC IYTGSSGSTY YASWAKGRFT VSETSSTTVT 240
LQMTSLTAAD TATYFCARAS AWTYGMDLWG PGTLVTVSSG GGGSGGGGSQ VQLQESGPGL 300
VKPSETLSLT CTVSGGSISY YSWTWVRQPA GQGLEWIGRI HISGVTNHNP SLKSRVSMSI 360
DTSRTQFSLR LTSVTAADTA VYFCARSGGT YSAFDIWGQG TMVTVSSGGG GSGGGGSGGG 420
GSGGGGSEIV LTQSPGTLSL SPGERSTLSC RASQSFTSNY LAWYQQRPGQ APRLLIYGAS 480
TRAIGIPDRF SGSGSGTDFT LTISRLEPED FAVYYCQQYG SSPWTFGQGT KVEIKTTTPA 540
PRPPTPAPTI ASQPLSLRPE ACRPAAGGAV HTRGLDFACD IYIWAPLAGT CGVLLLSLVI 600
TLYCKRGRKK LLYIFKQPFM RPVQTTQEED GCSCRFPEEE EGGCELRVKF SRSADAPAYQ 660
QGQNQLYNEL NLGRREEYDV LDKRRGRDPE MGGKPRRKNP QEGLYNELQK DKMAEAYSEI 720
GMKGERRRGK GHDGLYQGLS TATKDTYDAL HMQALPPR 758

3-149 Sequences
3-149-1 Sequence Number [ID] 149
3-149-2 Molecule Type AA
3-149-3 Length 807
3-149-4 Features

Location/Qualifiers
REGION 1..807
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..807
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-149-5 Residues MALPVTALLL PLALLLHAAR PGKPIPNPLL GLDSTGGGGS GGGGSGGGGS GGGGSDIVMT 60

QTPASVSEPV GGSVTIKCQA SQSFYNLLAW YQQKPGQPPK LLIYDASDLA SGVPSRFKGS 120
GSGTDFTLTI SDLECADAAA YYCQSADGSS YAFGGGTEVV VKGGGGGSGG GGSGGGGSGG 180
GGSQEQLEES GGGLVKPEGS LTLTCTASGV SFSSSYWIYW VRQAPGKGLE WIACIYTGSS 240
GSTYYASWAK GRFTVSETSS TTVTLQMTSL TAADTATYFC ARASAWTYGM DLWGPGTLVT 300
VSSGGGGSGG GGSGGGGSPM AKKGGGGSGG GGSGGGGSQV QLQESGPGLV KPSETLSLTC 360
TVSGGSISYY SWTWVRQPAG QGLEWIGRIH ISGVTNHNPS LKSRVSMSID TSRTQFSLRL 420
TSVTAADTAV YFCARSGGTY SAFDIWGQGT MVTVSSGGGG SGGGGSGGGG SGGGGSEIVL 480
TQSPGTLSLS PGERSTLSCR ASQSFTSNYL AWYQQRPGQA PRLLIYGAST RAIGIPDRFS 540
GSGSGTDFTL TISRLEPEDF AVYYCQQYGS SPWTFGQGTK VEIKTTTPAP RPPTPAPTIA 600
SQPLSLRPEA CRPAAGGAVH TRGLDFACDI YIWAPLAGTC GVLLLSLVIT LYCKRGRKKL 660
LYIFKQPFMR PVQTTQEEDG CSCRFPEEEE GGCELRVKFS RSADAPAYQQ GQNQLYNELN 720
LGRREEYDVL DKRRGRDPEM GGKPRRKNPQ EGLYNELQKD KMAEAYSEIG MKGERRRGKG 780
HDGLYQGLST ATKDTYDALH MQALPPR 807

3-150 Sequences
3-150-1 Sequence Number [ID] 150
3-150-2 Molecule Type AA
3-150-3 Length 802
3-150-4 Features

Location/Qualifiers
REGION 1..802
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"

3-147-4 Features REGION 1..768
Location/Qualifiers

source 1..768

3-147-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY ADIVMTQTPA SVSEPVGGSV TIKCQASQSF 60

3-148

3-148-1

AA

3-148-5 Residues

VKPSETLSLT CTVSGGSISY HISGVTNHNP SLKSRVSMSI

SSPWTFGQGT KVEIKTTTPA
PRPPTPAPTI ACRPAAGGAV HTRGLDFACD IYIWAPLAGT CGVLLLSLVI

TLYCKRGRKK GCSCRFPEEE EGGCELRVKF 660

3-149

3-149-1

3-149-2

807

3-149-5 Residues

GGSQEQLEES GGGLVKPEGS LTLTCTASGV SFSSSYWIYW VRQAPGKGLE WIACIYTGSS 240

3-150

3-150-1

AA
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source 1..802
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-150-5 Residues MALPVTALLL PLALLLHAAR PGKPIPNPLL GLDSTGGGGS GGGGSGGGGS GGGGSDIVMT 60

QTPASVSEPV GGSVTIKCQA SQSFYNLLAW YQQKPGQPPK LLIYDASDLA SGVPSRFKGS 120
GSGTDFTLTI SDLECADAAA YYCQSADGSS YAFGGGTEVV VKGGGGGSGG GGSGGGGSGG 180
GGSQEQLEES GGGLVKPEGS LTLTCTASGV SFSSSYWIYW VRQAPGKGLE WIACIYTGSS 240
GSTYYASWAK GRFTVSETSS TTVTLQMTSL TAADTATYFC ARASAWTYGM DLWGPGTLVT 300
VSSGGGGSGG GGSPMAKKGG GGSGGGGSGG GGSQVQLQES GPGLVKPSET LSLTCTVSGG 360
SISYYSWTWV RQPAGQGLEW IGRIHISGVT NHNPSLKSRV SMSIDTSRTQ FSLRLTSVTA 420
ADTAVYFCAR SGGTYSAFDI WGQGTMVTVS SGGGGSGGGG SGGGGSGGGG SEIVLTQSPG 480
TLSLSPGERS TLSCRASQSF TSNYLAWYQQ RPGQAPRLLI YGASTRAIGI PDRFSGSGSG 540
TDFTLTISRL EPEDFAVYYC QQYGSSPWTF GQGTKVEIKT TTPAPRPPTP APTIASQPLS 600
LRPEACRPAA GGAVHTRGLD FACDIYIWAP LAGTCGVLLL SLVITLYCKR GRKKLLYIFK 660
QPFMRPVQTT QEEDGCSCRF PEEEEGGCEL RVKFSRSADA PAYQQGQNQL YNELNLGRRE 720
EYDVLDKRRG RDPEMGGKPR RKNPQEGLYN ELQKDKMAEA YSEIGMKGER RRGKGHDGLY 780
QGLSTATKDT YDALHMQALP PR 802

3-151 Sequences
3-151-1 Sequence Number [ID] 151
3-151-2 Molecule Type AA
3-151-3 Length 797
3-151-4 Features

Location/Qualifiers
REGION 1..797
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..797
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-151-5 Residues MALPVTALLL PLALLLHAAR PGKPIPNPLL GLDSTGGGGS GGGGSGGGGS GGGGSDIVMT 60

QTPASVSEPV GGSVTIKCQA SQSFYNLLAW YQQKPGQPPK LLIYDASDLA SGVPSRFKGS 120
GSGTDFTLTI SDLECADAAA YYCQSADGSS YAFGGGTEVV VKGGGGGSGG GGSGGGGSGG 180
GGSQEQLEES GGGLVKPEGS LTLTCTASGV SFSSSYWIYW VRQAPGKGLE WIACIYTGSS 240
GSTYYASWAK GRFTVSETSS TTVTLQMTSL TAADTATYFC ARASAWTYGM DLWGPGTLVT 300
VSSGGGGSGG GGSPMAKKGG GGSGGGGSQV QLQESGPGLV KPSETLSLTC TVSGGSISYY 360
SWTWVRQPAG QGLEWIGRIH ISGVTNHNPS LKSRVSMSID TSRTQFSLRL TSVTAADTAV 420
YFCARSGGTY SAFDIWGQGT MVTVSSGGGG SGGGGSGGGG SGGGGSEIVL TQSPGTLSLS 480
PGERSTLSCR ASQSFTSNYL AWYQQRPGQA PRLLIYGAST RAIGIPDRFS GSGSGTDFTL 540
TISRLEPEDF AVYYCQQYGS SPWTFGQGTK VEIKTTTPAP RPPTPAPTIA SQPLSLRPEA 600
CRPAAGGAVH TRGLDFACDI YIWAPLAGTC GVLLLSLVIT LYCKRGRKKL LYIFKQPFMR 660
PVQTTQEEDG CSCRFPEEEE GGCELRVKFS RSADAPAYQQ GQNQLYNELN LGRREEYDVL 720
DKRRGRDPEM GGKPRRKNPQ EGLYNELQKD KMAEAYSEIG MKGERRRGKG HDGLYQGLST 780
ATKDTYDALH MQALPPR 797

3-152 Sequences
3-152-1 Sequence Number [ID] 152
3-152-2 Molecule Type AA
3-152-3 Length 792
3-152-4 Features

Location/Qualifiers
REGION 1..792
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..792
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-152-5 Residues MALPVTALLL PLALLLHAAR PGKPIPNPLL GLDSTGGGGS GGGGSGGGGS GGGGSDIVMT 60

QTPASVSEPV GGSVTIKCQA SQSFYNLLAW YQQKPGQPPK LLIYDASDLA SGVPSRFKGS 120
GSGTDFTLTI SDLECADAAA YYCQSADGSS YAFGGGTEVV VKGGGGGSGG GGSGGGGSGG 180
GGSQEQLEES GGGLVKPEGS LTLTCTASGV SFSSSYWIYW VRQAPGKGLE WIACIYTGSS 240
GSTYYASWAK GRFTVSETSS TTVTLQMTSL TAADTATYFC ARASAWTYGM DLWGPGTLVT 300
VSSGGGGSPM AKKGGGGSGG GGSQVQLQES GPGLVKPSET LSLTCTVSGG SISYYSWTWV 360
RQPAGQGLEW IGRIHISGVT NHNPSLKSRV SMSIDTSRTQ FSLRLTSVTA ADTAVYFCAR 420
SGGTYSAFDI WGQGTMVTVS SGGGGSGGGG SGGGGSGGGG SEIVLTQSPG TLSLSPGERS 480
TLSCRASQSF TSNYLAWYQQ RPGQAPRLLI YGASTRAIGI PDRFSGSGSG TDFTLTISRL 540
EPEDFAVYYC QQYGSSPWTF GQGTKVEIKT TTPAPRPPTP APTIASQPLS LRPEACRPAA 600
GGAVHTRGLD FACDIYIWAP LAGTCGVLLL SLVITLYCKR GRKKLLYIFK QPFMRPVQTT 660
QEEDGCSCRF PEEEEGGCEL RVKFSRSADA PAYQQGQNQL YNELNLGRRE EYDVLDKRRG 720
RDPEMGGKPR RKNPQEGLYN ELQKDKMAEA YSEIGMKGER RRGKGHDGLY QGLSTATKDT 780
YDALHMQALP PR 792

3-153 Sequences
3-153-1 Sequence Number [ID] 153
3-153-2 Molecule Type AA
3-153-3 Length 822
3-153-4 Features

Location/Qualifiers
REGION 1..822
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"

source 1..802

3-150-5 Residues MALPVTALLL PLALLLHAAR PGKPIPNPLL GLDSTGGGGS GGGGSGGGGS GGGGSDIVMT 60

3-151

3-151-1 151

3-151-2 AA
3-151-3 797

3-151-4 Features

Location/Qualifiers

source 1..797

3-151-5 Residues

3-152

152

3-152-5 MALPVTALLL PLALLLHAAR PGKPIPNPLL GLDSTGGGGS GGGGSGGGGS GGGGSDIVMT 60

3-153

153
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source 1..822
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-153-5 Residues MALPVTALLL PLALLLHAAR PGKPIPNPLL GLDSTGGGGS GGGGSGGGGS GGGGSDIVMT 60

QTPASVSEPV GGSVTIKCQA SQSFYNLLAW YQQKPGQPPK LLIYDASDLA SGVPSRFKGS 120
GSGTDFTLTI SDLECADAAA YYCQSADGSS YAFGGGTEVV VKGGGGGSGG GGSGGGGSPM 180
AKKGGGGSGG GGSGGGGSQE QLEESGGGLV KPEGSLTLTC TASGVSFSSS YWIYWVRQAP 240
GKGLEWIACI YTGSSGSTYY ASWAKGRFTV SETSSTTVTL QMTSLTAADT ATYFCARASA 300
WTYGMDLWGP GTLVTVSSGG GGSGGGGSGG GGSPMAKKGG GGSGGGGSGG GGSQVQLQES 360
GPGLVKPSET LSLTCTVSGG SISYYSWTWV RQPAGQGLEW IGRIHISGVT NHNPSLKSRV 420
SMSIDTSRTQ FSLRLTSVTA ADTAVYFCAR SGGTYSAFDI WGQGTMVTVS SGGGGSGGGG 480
SGGGGSGGGG SEIVLTQSPG TLSLSPGERS TLSCRASQSF TSNYLAWYQQ RPGQAPRLLI 540
YGASTRAIGI PDRFSGSGSG TDFTLTISRL EPEDFAVYYC QQYGSSPWTF GQGTKVEIKT 600
TTPAPRPPTP APTIASQPLS LRPEACRPAA GGAVHTRGLD FACDIYIWAP LAGTCGVLLL 660
SLVITLYCKR GRKKLLYIFK QPFMRPVQTT QEEDGCSCRF PEEEEGGCEL RVKFSRSADA 720
PAYQQGQNQL YNELNLGRRE EYDVLDKRRG RDPEMGGKPR RKNPQEGLYN ELQKDKMAEA 780
YSEIGMKGER RRGKGHDGLY QGLSTATKDT YDALHMQALP PR 822

3-154 Sequences
3-154-1 Sequence Number [ID] 154
3-154-2 Molecule Type AA
3-154-3 Length 817
3-154-4 Features

Location/Qualifiers
REGION 1..817
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..817
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-154-5 Residues MALPVTALLL PLALLLHAAR PGKPIPNPLL GLDSTGGGGS GGGGSGGGGS GGGGSDIVMT 60

QTPASVSEPV GGSVTIKCQA SQSFYNLLAW YQQKPGQPPK LLIYDASDLA SGVPSRFKGS 120
GSGTDFTLTI SDLECADAAA YYCQSADGSS YAFGGGTEVV VKGGGGGSGG GGSGGGGSPM 180
AKKGGGGSGG GGSGGGGSQE QLEESGGGLV KPEGSLTLTC TASGVSFSSS YWIYWVRQAP 240
GKGLEWIACI YTGSSGSTYY ASWAKGRFTV SETSSTTVTL QMTSLTAADT ATYFCARASA 300
WTYGMDLWGP GTLVTVSSGG GGSGGGGSPM AKKGGGGSGG GGSGGGGSQV QLQESGPGLV 360
KPSETLSLTC TVSGGSISYY SWTWVRQPAG QGLEWIGRIH ISGVTNHNPS LKSRVSMSID 420
TSRTQFSLRL TSVTAADTAV YFCARSGGTY SAFDIWGQGT MVTVSSGGGG SGGGGSGGGG 480
SGGGGSEIVL TQSPGTLSLS PGERSTLSCR ASQSFTSNYL AWYQQRPGQA PRLLIYGAST 540
RAIGIPDRFS GSGSGTDFTL TISRLEPEDF AVYYCQQYGS SPWTFGQGTK VEIKTTTPAP 600
RPPTPAPTIA SQPLSLRPEA CRPAAGGAVH TRGLDFACDI YIWAPLAGTC GVLLLSLVIT 660
LYCKRGRKKL LYIFKQPFMR PVQTTQEEDG CSCRFPEEEE GGCELRVKFS RSADAPAYQQ 720
GQNQLYNELN LGRREEYDVL DKRRGRDPEM GGKPRRKNPQ EGLYNELQKD KMAEAYSEIG 780
MKGERRRGKG HDGLYQGLST ATKDTYDALH MQALPPR 817

3-155 Sequences
3-155-1 Sequence Number [ID] 155
3-155-2 Molecule Type AA
3-155-3 Length 812
3-155-4 Features

Location/Qualifiers
REGION 1..812
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..812
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-155-5 Residues MALPVTALLL PLALLLHAAR PGKPIPNPLL GLDSTGGGGS GGGGSGGGGS GGGGSDIVMT 60

QTPASVSEPV GGSVTIKCQA SQSFYNLLAW YQQKPGQPPK LLIYDASDLA SGVPSRFKGS 120
GSGTDFTLTI SDLECADAAA YYCQSADGSS YAFGGGTEVV VKGGGGGSGG GGSGGGGSPM 180
AKKGGGGSGG GGSGGGGSQE QLEESGGGLV KPEGSLTLTC TASGVSFSSS YWIYWVRQAP 240
GKGLEWIACI YTGSSGSTYY ASWAKGRFTV SETSSTTVTL QMTSLTAADT ATYFCARASA 300
WTYGMDLWGP GTLVTVSSGG GGSGGGGSPM AKKGGGGSGG GGSQVQLQES GPGLVKPSET 360
LSLTCTVSGG SISYYSWTWV RQPAGQGLEW IGRIHISGVT NHNPSLKSRV SMSIDTSRTQ 420
FSLRLTSVTA ADTAVYFCAR SGGTYSAFDI WGQGTMVTVS SGGGGSGGGG SGGGGSGGGG 480
SEIVLTQSPG TLSLSPGERS TLSCRASQSF TSNYLAWYQQ RPGQAPRLLI YGASTRAIGI 540
PDRFSGSGSG TDFTLTISRL EPEDFAVYYC QQYGSSPWTF GQGTKVEIKT TTPAPRPPTP 600
APTIASQPLS LRPEACRPAA GGAVHTRGLD FACDIYIWAP LAGTCGVLLL SLVITLYCKR 660
GRKKLLYIFK QPFMRPVQTT QEEDGCSCRF PEEEEGGCEL RVKFSRSADA PAYQQGQNQL 720
YNELNLGRRE EYDVLDKRRG RDPEMGGKPR RKNPQEGLYN ELQKDKMAEA YSEIGMKGER 780
RRGKGHDGLY QGLSTATKDT YDALHMQALP PR 812

3-156 Sequences
3-156-1 Sequence Number [ID] 156
3-156-2 Molecule Type AA
3-156-3 Length 807
3-156-4 Features

Location/Qualifiers
REGION 1..807
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"

source 1..822

3-153-5 Residues MALPVTALLL PLALLLHAAR PGKPIPNPLL GLDSTGGGGS GGGGSGGGGS GGGGSDIVMT 60

GKGLEWIACI YTGSSGSTYY ASWAKGRFTV SETSSTTVTL QMTSLTAADT ATYFCARASA 300

WTYGMDLWGP GTLVTVSSGG GGSGGGGSGG GGSPMAKKGG GGSGGGGSGG GGSQVQLQES 360

GPGLVKPSET LSLTCTVSGG SISYYSWTWV IGRIHISGVT NHNPSLKSRV 420

FSLRLTSVTA ADTAVYFCAR SGGTYSAFDI SGGGGSGGGG 480

SGGGGSGGGG SEIVLTQSPG TLSLSPGERS TLSCRASQSF TSNYLAWYQQ RPGQAPRLLI 540

YGASTRAIGI PDRFSGSGSG TDFTLTISRL EPEDFAVYYC 600

TTPAPRPPTP APTIASQPLS LRPEACRPAA GGAVHTRGLD FACDIYIWAP LAGTCGVLLL 660

YSEIGMKGER RRGKGHDGLY QGLSTATKDT YDALHMQALP PR 822

3-154

3-154-1 154

3-154-2 AA
3-154-3

3-154-4 Features REGION 1..817

source 1..817

3-154-5 Residues MALPVTALLL PLALLLHAAR PGKPIPNPLL GLDSTGGGGS GGGGSGGGGS GGGGSDIVMT 60

GSGTDFTLTI SDLECADAAA YYCQSADGSS YAFGGGTEVV VKGGGGGSGG GGSGGGGSPM 180

AKKGGGGSGG GGSGGGGSQE QLEESGGGLV KPEGSLTLTC TASGVSFSSS YWIYWVRQAP 240

GKGLEWIACI YTGSSGSTYY ASWAKGRFTV SETSSTTVTL OMTSLTAADT ATYFCARASA 300

TSRTQFSLRL TSVTAADTAV YFCARSGGTY SAFDIWGQGT MVTVSSGGGG SGGGGSGGGG 480

RAIGIPDRFS GSGSGTDFTL TISRLEPEDF VEIKTTTPAP 600

RPPTPAPTIA CRPAAGGAVH TRGLDFACDI YIWAPLAGTC GVLLLSLVIT 660

LYCKRGRKKL LYIFKQPFMR PVQTTQEEDG CSCRFPEEEE GGCELRVKFS RSADAPAYQQ 720

GONOLYNELN LGRREEYDVL DKRRGRDPEM GGKPRRKNPQ EGLYNELQKD KMAEAYSEIG 780

817

3-155

3-155-1 155

3-155-2 AA
3-155-3 812

3-155-4 Features REGION 1..812
Location/Qualifiers

3-155-5 Residues

AKKGGGGSGG GGSGGGGSQE KPEGSLTLTC TASGVSFSSS 240

LSLTCTVSGG SISYYSWTWV ROPAGQGLEW IGRIHISGVT NHNPSLKSRV SMSIDTSRTQ 420

FSLRLTSVTA ADTAVYFCAR SGGTYSAFDI SGGGGSGGGG SGGGGSGGGG 480

PDRFSGSGSG TDFTLTISRL TTPAPRPPTP 600

APTIASQPLS LRPEACRPAA GGAVHTRGLD FACDIYIWAP LAGTCGVLLL SLVITLYCKR 660

GRKKLLYIFK QPFMRPVQTT QEEDGCSCRF PEEEEGGCEL RVKFSRSADA PAYQQGQNQL 720

812

3-156

3-156-1 156

3-156-2 AA
3-156-3 807

3-156-4 Features REGION 1..807
Location/Qualifiers

20
26

20
21

61
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ar
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source 1..807
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-156-5 Residues MALPVTALLL PLALLLHAAR PGKPIPNPLL GLDSTGGGGS GGGGSGGGGS GGGGSDIVMT 60

QTPASVSEPV GGSVTIKCQA SQSFYNLLAW YQQKPGQPPK LLIYDASDLA SGVPSRFKGS 120
GSGTDFTLTI SDLECADAAA YYCQSADGSS YAFGGGTEVV VKGGGGGSGG GGSGGGGSPM 180
AKKGGGGSGG GGSGGGGSQE QLEESGGGLV KPEGSLTLTC TASGVSFSSS YWIYWVRQAP 240
GKGLEWIACI YTGSSGSTYY ASWAKGRFTV SETSSTTVTL QMTSLTAADT ATYFCARASA 300
WTYGMDLWGP GTLVTVSSGG GGSPMAKKGG GGSGGGGSQV QLQESGPGLV KPSETLSLTC 360
TVSGGSISYY SWTWVRQPAG QGLEWIGRIH ISGVTNHNPS LKSRVSMSID TSRTQFSLRL 420
TSVTAADTAV YFCARSGGTY SAFDIWGQGT MVTVSSGGGG SGGGGSGGGG SGGGGSEIVL 480
TQSPGTLSLS PGERSTLSCR ASQSFTSNYL AWYQQRPGQA PRLLIYGAST RAIGIPDRFS 540
GSGSGTDFTL TISRLEPEDF AVYYCQQYGS SPWTFGQGTK VEIKTTTPAP RPPTPAPTIA 600
SQPLSLRPEA CRPAAGGAVH TRGLDFACDI YIWAPLAGTC GVLLLSLVIT LYCKRGRKKL 660
LYIFKQPFMR PVQTTQEEDG CSCRFPEEEE GGCELRVKFS RSADAPAYQQ GQNQLYNELN 720
LGRREEYDVL DKRRGRDPEM GGKPRRKNPQ EGLYNELQKD KMAEAYSEIG MKGERRRGKG 780
HDGLYQGLST ATKDTYDALH MQALPPR 807

3-157 Sequences
3-157-1 Sequence Number [ID] 157
3-157-2 Molecule Type AA
3-157-3 Length 817
3-157-4 Features

Location/Qualifiers
REGION 1..817
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..817
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-157-5 Residues MALPVTALLL PLALLLHAAR PGKPIPNPLL GLDSTGGGGS GGGGSGGGGS GGGGSDIVMT 60

QTPASVSEPV GGSVTIKCQA SQSFYNLLAW YQQKPGQPPK LLIYDASDLA SGVPSRFKGS 120
GSGTDFTLTI SDLECADAAA YYCQSADGSS YAFGGGTEVV VKGGGGGSGG GGSGGGGSGG 180
GGSQEQLEES GGGLVKPEGS LTLTCTASGV SFSSSYWIYW VRQAPGKGLE WIACIYTGSS 240
GSTYYASWAK GRFTVSETSS TTVTLQMTSL TAADTATYFC ARASAWTYGM DLWGPGTLVT 300
VSSGGGGSGG GGSGSSPLGL AGSGGGGSGG GGSPMAKKGG GGSGGGGSQV QLQESGPGLV 360
KPSETLSLTC TVSGGSISYY SWTWVRQPAG QGLEWIGRIH ISGVTNHNPS LKSRVSMSID 420
TSRTQFSLRL TSVTAADTAV YFCARSGGTY SAFDIWGQGT MVTVSSGGGG SGGGGSGGGG 480
SGGGGSEIVL TQSPGTLSLS PGERSTLSCR ASQSFTSNYL AWYQQRPGQA PRLLIYGAST 540
RAIGIPDRFS GSGSGTDFTL TISRLEPEDF AVYYCQQYGS SPWTFGQGTK VEIKTTTPAP 600
RPPTPAPTIA SQPLSLRPEA CRPAAGGAVH TRGLDFACDI YIWAPLAGTC GVLLLSLVIT 660
LYCKRGRKKL LYIFKQPFMR PVQTTQEEDG CSCRFPEEEE GGCELRVKFS RSADAPAYQQ 720
GQNQLYNELN LGRREEYDVL DKRRGRDPEM GGKPRRKNPQ EGLYNELQKD KMAEAYSEIG 780
MKGERRRGKG HDGLYQGLST ATKDTYDALH MQALPPR 817

3-158 Sequences
3-158-1 Sequence Number [ID] 158
3-158-2 Molecule Type AA
3-158-3 Length 817
3-158-4 Features

Location/Qualifiers
REGION 1..817
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..817
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-158-5 Residues MALPVTALLL PLALLLHAAR PGKPIPNPLL GLDSTGGGGS GGGGSGGGGS GGGGSDIVMT 60

QTPASVSEPV GGSVTIKCQA SQSFYNLLAW YQQKPGQPPK LLIYDASDLA SGVPSRFKGS 120
GSGTDFTLTI SDLECADAAA YYCQSADGSS YAFGGGTEVV VKGGGGGSGG GGSGGGGSGG 180
GGSQEQLEES GGGLVKPEGS LTLTCTASGV SFSSSYWIYW VRQAPGKGLE WIACIYTGSS 240
GSTYYASWAK GRFTVSETSS TTVTLQMTSL TAADTATYFC ARASAWTYGM DLWGPGTLVT 300
VSSGGGGSGG GGSGGSVHMP LGFLGPGGSG GGSPMAKKGG GGSGGGGSQV QLQESGPGLV 360
KPSETLSLTC TVSGGSISYY SWTWVRQPAG QGLEWIGRIH ISGVTNHNPS LKSRVSMSID 420
TSRTQFSLRL TSVTAADTAV YFCARSGGTY SAFDIWGQGT MVTVSSGGGG SGGGGSGGGG 480
SGGGGSEIVL TQSPGTLSLS PGERSTLSCR ASQSFTSNYL AWYQQRPGQA PRLLIYGAST 540
RAIGIPDRFS GSGSGTDFTL TISRLEPEDF AVYYCQQYGS SPWTFGQGTK VEIKTTTPAP 600
RPPTPAPTIA SQPLSLRPEA CRPAAGGAVH TRGLDFACDI YIWAPLAGTC GVLLLSLVIT 660
LYCKRGRKKL LYIFKQPFMR PVQTTQEEDG CSCRFPEEEE GGCELRVKFS RSADAPAYQQ 720
GQNQLYNELN LGRREEYDVL DKRRGRDPEM GGKPRRKNPQ EGLYNELQKD KMAEAYSEIG 780
MKGERRRGKG HDGLYQGLST ATKDTYDALH MQALPPR 817

3-159 Sequences
3-159-1 Sequence Number [ID] 159
3-159-2 Molecule Type AA
3-159-3 Length 817
3-159-4 Features

Location/Qualifiers
REGION 1..817
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"

source 1..807

3-156-5 Residues MALPVTALLL PLALLLHAAR PGKPIPNPLL GLDSTGGGGS GGGGSGGGGS GGGGSDIVMT 60

GKGLEWIACI YTGSSGSTYY ASWAKGRFTV SETSSTTVTL QMTSLTAADT ATYFCARASA 300

TVSGGSISYY ISGVTNHNPS LKSRVSMSID 420

MVTVSSGGGG 480

CSCRFPEEEE GGCELRVKFS 720

807

3-157

3-157-1 157

3-157-2 AA
3-157-3

3-157-4 Features REGION 1..817

source 1..817

3-157-5 Residues MALPVTALLL PLALLLHAAR PGKPIPNPLL GLDSTGGGGS GGGGSGGGGS GGGGSDIVMT 60

GSGTDFTLTI SDLECADAAA YYCQSADGSS YAFGGGTEVV VKGGGGGSGG GGSGGGGSGG 180

GSTYYASWAK GRFTVSETSS TAADTATYFC ARASAWTYGM DLWGPGTLVT 300

KPSETLSLTC TVSGGSISYY ISGVTNHNPS LKSRVSMSID 420

TSRTQFSLRL TSVTAADTAV YFCARSGGTY SAFDIWGQGT MVTVSSGGGG SGGGGSGGGG 480

SGGGGSEIVL PGERSTLSCR AWYOORPGOA PRLLIYGAST 540

RAIGIPDRFS GSGSGTDFTL TISRLEPEDF VEIKTTTPAP 600

TRGLDFACDI YIWAPLAGTC 660

LYIFKQPFMR 720

817

3-158

3-158-1 158

3-158-2 AA
3-158-3

3-158-4 Features REGION 1..817

3-158-5 Residues MALPVTALLL PLALLLHAAR PGKPIPNPLL GLDSTGGGGS GGGGSGGGGS GGGGSDIVMT 60

QTPASVSEPV GGSVTIKCQA SQSFYNLLAW YQQKPGQPPK LLIYDASDLA SGVPSRFKGS 120

GSGTDFTLTI SDLECADAAA YYCQSADGSS YAFGGGTEVV VKGGGGGSGG GGSGGGGSGG 180

GGGLVKPEGS LTLTCTASGV SFSSSYWIYW WIACIYTGSS 240

LGFLGPGGSG 360

KPSETLSLTC TVSGGSISYY ISGVTNHNPS LKSRVSMSID 420

817

3-159

3-159-1 159

3-159-2 AA
3-159-3

3-159-4 Features

20
26

20
21

61
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 M
ar
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02

6



source 1..817
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-159-5 Residues MALPVTALLL PLALLLHAAR PGKPIPNPLL GLDSTGGGGS GGGGSGGGGS GGGGSDIVMT 60

QTPASVSEPV GGSVTIKCQA SQSFYNLLAW YQQKPGQPPK LLIYDASDLA SGVPSRFKGS 120
GSGTDFTLTI SDLECADAAA YYCQSADGSS YAFGGGTEVV VKGGGGGSGG GGSGGGGSGG 180
GGSQEQLEES GGGLVKPEGS LTLTCTASGV SFSSSYWIYW VRQAPGKGLE WIACIYTGSS 240
GSTYYASWAK GRFTVSETSS TTVTLQMTSL TAADTATYFC ARASAWTYGM DLWGPGTLVT 300
VSSGGGGSGG GGSGGSPLGV RGKGGGGSGG GGSPMAKKGG GGSGGGGSQV QLQESGPGLV 360
KPSETLSLTC TVSGGSISYY SWTWVRQPAG QGLEWIGRIH ISGVTNHNPS LKSRVSMSID 420
TSRTQFSLRL TSVTAADTAV YFCARSGGTY SAFDIWGQGT MVTVSSGGGG SGGGGSGGGG 480
SGGGGSEIVL TQSPGTLSLS PGERSTLSCR ASQSFTSNYL AWYQQRPGQA PRLLIYGAST 540
RAIGIPDRFS GSGSGTDFTL TISRLEPEDF AVYYCQQYGS SPWTFGQGTK VEIKTTTPAP 600
RPPTPAPTIA SQPLSLRPEA CRPAAGGAVH TRGLDFACDI YIWAPLAGTC GVLLLSLVIT 660
LYCKRGRKKL LYIFKQPFMR PVQTTQEEDG CSCRFPEEEE GGCELRVKFS RSADAPAYQQ 720
GQNQLYNELN LGRREEYDVL DKRRGRDPEM GGKPRRKNPQ EGLYNELQKD KMAEAYSEIG 780
MKGERRRGKG HDGLYQGLST ATKDTYDALH MQALPPR 817

3-160 Sequences
3-160-1 Sequence Number [ID] 160
3-160-2 Molecule Type AA
3-160-3 Length 817
3-160-4 Features

Location/Qualifiers
REGION 1..817
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..817
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-160-5 Residues MALPVTALLL PLALLLHAAR PGKPIPNPLL GLDSTGGGGS GGGGSGGGGS GGGGSDIVMT 60

QTPASVSEPV GGSVTIKCQA SQSFYNLLAW YQQKPGQPPK LLIYDASDLA SGVPSRFKGS 120
GSGTDFTLTI SDLECADAAA YYCQSADGSS YAFGGGTEVV VKGGGGGSGG GGSGGGGSGG 180
GGSQEQLEES GGGLVKPEGS LTLTCTASGV SFSSSYWIYW VRQAPGKGLE WIACIYTGSS 240
GSTYYASWAK GRFTVSETSS TTVTLQMTSL TAADTATYFC ARASAWTYGM DLWGPGTLVT 300
VSSGGGGSGG GGSGGSSPLG LAGSGSGGGS RQARVVNGGG GGSGGGGSQV QLQESGPGLV 360
KPSETLSLTC TVSGGSISYY SWTWVRQPAG QGLEWIGRIH ISGVTNHNPS LKSRVSMSID 420
TSRTQFSLRL TSVTAADTAV YFCARSGGTY SAFDIWGQGT MVTVSSGGGG SGGGGSGGGG 480
SGGGGSEIVL TQSPGTLSLS PGERSTLSCR ASQSFTSNYL AWYQQRPGQA PRLLIYGAST 540
RAIGIPDRFS GSGSGTDFTL TISRLEPEDF AVYYCQQYGS SPWTFGQGTK VEIKTTTPAP 600
RPPTPAPTIA SQPLSLRPEA CRPAAGGAVH TRGLDFACDI YIWAPLAGTC GVLLLSLVIT 660
LYCKRGRKKL LYIFKQPFMR PVQTTQEEDG CSCRFPEEEE GGCELRVKFS RSADAPAYQQ 720
GQNQLYNELN LGRREEYDVL DKRRGRDPEM GGKPRRKNPQ EGLYNELQKD KMAEAYSEIG 780
MKGERRRGKG HDGLYQGLST ATKDTYDALH MQALPPR 817

3-161 Sequences
3-161-1 Sequence Number [ID] 161
3-161-2 Molecule Type AA
3-161-3 Length 817
3-161-4 Features

Location/Qualifiers
REGION 1..817
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..817
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-161-5 Residues MALPVTALLL PLALLLHAAR PGKPIPNPLL GLDSTGGGGS GGGGSGGGGS GGGGSDIVMT 60

QTPASVSEPV GGSVTIKCQA SQSFYNLLAW YQQKPGQPPK LLIYDASDLA SGVPSRFKGS 120
GSGTDFTLTI SDLECADAAA YYCQSADGSS YAFGGGTEVV VKGGGGGSGG GGSGGGGSGG 180
GGSQEQLEES GGGLVKPEGS LTLTCTASGV SFSSSYWIYW VRQAPGKGLE WIACIYTGSS 240
GSTYYASWAK GRFTVSETSS TTVTLQMTSL TAADTATYFC ARASAWTYGM DLWGPGTLVT 300
VSSGGGGSGG GGSGGSVHMP LGFLGPGGGS RQARVVNGGG GGSGGGGSQV QLQESGPGLV 360
KPSETLSLTC TVSGGSISYY SWTWVRQPAG QGLEWIGRIH ISGVTNHNPS LKSRVSMSID 420
TSRTQFSLRL TSVTAADTAV YFCARSGGTY SAFDIWGQGT MVTVSSGGGG SGGGGSGGGG 480
SGGGGSEIVL TQSPGTLSLS PGERSTLSCR ASQSFTSNYL AWYQQRPGQA PRLLIYGAST 540
RAIGIPDRFS GSGSGTDFTL TISRLEPEDF AVYYCQQYGS SPWTFGQGTK VEIKTTTPAP 600
RPPTPAPTIA SQPLSLRPEA CRPAAGGAVH TRGLDFACDI YIWAPLAGTC GVLLLSLVIT 660
LYCKRGRKKL LYIFKQPFMR PVQTTQEEDG CSCRFPEEEE GGCELRVKFS RSADAPAYQQ 720
GQNQLYNELN LGRREEYDVL DKRRGRDPEM GGKPRRKNPQ EGLYNELQKD KMAEAYSEIG 780
MKGERRRGKG HDGLYQGLST ATKDTYDALH MQALPPR 817

3-162 Sequences
3-162-1 Sequence Number [ID] 162
3-162-2 Molecule Type AA
3-162-3 Length 817
3-162-4 Features

Location/Qualifiers
REGION 1..817
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"

source 1..817

3-159-5 Residues MALPVTALLL PLALLLHAAR PGKPIPNPLL GLDSTGGGGS GGGGSGGGGS GGGGSDIVMT 60

GSTYYASWAK GRFTVSETSS TTVTLQMTSL TAADTATYFC ARASAWTYGM DLWGPGTLVT 300

TSVTAADTAV YFCARSGGTY SGGGGSGGGG 480

RAIGIPDRFS GSGSGTDFTL TISRLEPEDF VEIKTTTPAP 600

RPPTPAPTIA SQPLSLRPEA CRPAAGGAVH TRGLDFACDI YIWAPLAGTC GVLLLSLVIT 660

MKGERRRGKG HDGLYQGLST ATKDTYDALH MQALPPR 817

3-160

3-160-1 160

3-160-2 AA
3-160-3

3-160-4 Features REGION 1..817
Location/Qualifiers

source 1..817

3-160-5 Residues MALPVTALLL PLALLLHAAR PGKPIPNPLL GLDSTGGGGS GGGGSGGGGS GGGGSDIVMT 60

GSGTDFTLTI SDLECADAAA YYCQSADGSS YAFGGGTEVV VKGGGGGSGG GGSGGGGSGG 180

GSTYYASWAK GRFTVSETSS TAADTATYFC ARASAWTYGM DLWGPGTLVT 300

TRGLDFACDI YIWAPLAGTC
LYCKRGRKKL LYIFKQPFMR PVQTTQEEDG RSADAPAYQQ

817

3-161

3-161-1 161

3-161-2 AA
3-161-3

3-161-4 Features REGION 1..817
Location/Qualifiers

source 1..817

3-161-5 Residues MALPVTALLL PLALLLHAAR PGKPIPNPLL GLDSTGGGGS GGGGSGGGGS GGGGSDIVMT 60

KPSETLSLTC TVSGGSISYY ISGVTNHNPS LKSRVSMSID

GSGSGTDFTL TISRLEPEDF VEIKTTTPAP 600

RPPTPAPTIA CRPAAGGAVH TRGLDFACDI YIWAPLAGTC GVLLLSLVIT 660

817

3-162

3-162-1 162

3-162-2 AA
3-162-3

3-162-4 Features

Location/Qualifiers

20
26

20
21
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source 1..817
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-162-5 Residues MALPVTALLL PLALLLHAAR PGKPIPNPLL GLDSTGGGGS GGGGSGGGGS GGGGSDIVMT 60

QTPASVSEPV GGSVTIKCQA SQSFYNLLAW YQQKPGQPPK LLIYDASDLA SGVPSRFKGS 120
GSGTDFTLTI SDLECADAAA YYCQSADGSS YAFGGGTEVV VKGGGGGSGG GGSGGGGSGG 180
GGSQEQLEES GGGLVKPEGS LTLTCTASGV SFSSSYWIYW VRQAPGKGLE WIACIYTGSS 240
GSTYYASWAK GRFTVSETSS TTVTLQMTSL TAADTATYFC ARASAWTYGM DLWGPGTLVT 300
VSSGGGGSGG GGSGGSPLGV RGKGGSGGGS RQARVVNGGG GGSGGGGSQV QLQESGPGLV 360
KPSETLSLTC TVSGGSISYY SWTWVRQPAG QGLEWIGRIH ISGVTNHNPS LKSRVSMSID 420
TSRTQFSLRL TSVTAADTAV YFCARSGGTY SAFDIWGQGT MVTVSSGGGG SGGGGSGGGG 480
SGGGGSEIVL TQSPGTLSLS PGERSTLSCR ASQSFTSNYL AWYQQRPGQA PRLLIYGAST 540
RAIGIPDRFS GSGSGTDFTL TISRLEPEDF AVYYCQQYGS SPWTFGQGTK VEIKTTTPAP 600
RPPTPAPTIA SQPLSLRPEA CRPAAGGAVH TRGLDFACDI YIWAPLAGTC GVLLLSLVIT 660
LYCKRGRKKL LYIFKQPFMR PVQTTQEEDG CSCRFPEEEE GGCELRVKFS RSADAPAYQQ 720
GQNQLYNELN LGRREEYDVL DKRRGRDPEM GGKPRRKNPQ EGLYNELQKD KMAEAYSEIG 780
MKGERRRGKG HDGLYQGLST ATKDTYDALH MQALPPR 817

3-163 Sequences
3-163-1 Sequence Number [ID] 163
3-163-2 Molecule Type AA
3-163-3 Length 817
3-163-4 Features

Location/Qualifiers
REGION 1..817
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..817
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-163-5 Residues MALPVTALLL PLALLLHAAR PGKPIPNPLL GLDSTGGGGS GGGGSGGGGS GGGGSDIVMT 60

QTPASVSEPV GGSVTIKCQA SQSFYNLLAW YQQKPGQPPK LLIYDASDLA SGVPSRFKGS 120
GSGTDFTLTI SDLECADAAA YYCQSADGSS YAFGGGTEVV VKGGGGGSGG GGSGGGGSGG 180
GGSQEQLEES GGGLVKPEGS LTLTCTASGV SFSSSYWIYW VRQAPGKGLE WIACIYTGSS 240
GSTYYASWAK GRFTVSETSS TTVTLQMTSL TAADTATYFC ARASAWTYGM DLWGPGTLVT 300
VSSGGGGSGG GGSGGGSGGG SGSGGGGSGG GGSGGGGSGG GGSGGGGSQV QLQESGPGLV 360
KPSETLSLTC TVSGGSISYY SWTWVRQPAG QGLEWIGRIH ISGVTNHNPS LKSRVSMSID 420
TSRTQFSLRL TSVTAADTAV YFCARSGGTY SAFDIWGQGT MVTVSSGGGG SGGGGSGGGG 480
SGGGGSEIVL TQSPGTLSLS PGERSTLSCR ASQSFTSNYL AWYQQRPGQA PRLLIYGAST 540
RAIGIPDRFS GSGSGTDFTL TISRLEPEDF AVYYCQQYGS SPWTFGQGTK VEIKTTTPAP 600
RPPTPAPTIA SQPLSLRPEA CRPAAGGAVH TRGLDFACDI YIWAPLAGTC GVLLLSLVIT 660
LYCKRGRKKL LYIFKQPFMR PVQTTQEEDG CSCRFPEEEE GGCELRVKFS RSADAPAYQQ 720
GQNQLYNELN LGRREEYDVL DKRRGRDPEM GGKPRRKNPQ EGLYNELQKD KMAEAYSEIG 780
MKGERRRGKG HDGLYQGLST ATKDTYDALH MQALPPR 817

3-164 Sequences
3-164-1 Sequence Number [ID] 164
3-164-2 Molecule Type AA
3-164-3 Length 807
3-164-4 Features

Location/Qualifiers
REGION 1..807
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..807
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-164-5 Residues MALPVTALLL PLALLLHAAR PGKPIPNPLL GLDSTGGGGS GGGGSGGGGS GGGGSDIVMT 60

QTPASVSEPV GGSVTIKCQA SQSFYNLLAW YQQKPGQPPK LLIYDASDLA SGVPSRFKGS 120
GSGTDFTLTI SDLECADAAA YYCQSADGSS YAFGGGTEVV VKGGGGGSGG GGSGGGGSGG 180
GGSQEQLEES GGGLVKPEGS LTLTCTASGV SFSSSYWIYW VRQAPGKGLE WIACIYTGSS 240
GSTYYASWAK GRFTVSETSS TTVTLQMTSL TAADTATYFC ARASAWTYGM DLWGPGTLVT 300
VSSGGGSGGG SGSGGGGSGG GGSGGGGSGG GGSGGGGSQV QLQESGPGLV KPSETLSLTC 360
TVSGGSISYY SWTWVRQPAG QGLEWIGRIH ISGVTNHNPS LKSRVSMSID TSRTQFSLRL 420
TSVTAADTAV YFCARSGGTY SAFDIWGQGT MVTVSSGGGG SGGGGSGGGG SGGGGSEIVL 480
TQSPGTLSLS PGERSTLSCR ASQSFTSNYL AWYQQRPGQA PRLLIYGAST RAIGIPDRFS 540
GSGSGTDFTL TISRLEPEDF AVYYCQQYGS SPWTFGQGTK VEIKTTTPAP RPPTPAPTIA 600
SQPLSLRPEA CRPAAGGAVH TRGLDFACDI YIWAPLAGTC GVLLLSLVIT LYCKRGRKKL 660
LYIFKQPFMR PVQTTQEEDG CSCRFPEEEE GGCELRVKFS RSADAPAYQQ GQNQLYNELN 720
LGRREEYDVL DKRRGRDPEM GGKPRRKNPQ EGLYNELQKD KMAEAYSEIG MKGERRRGKG 780
HDGLYQGLST ATKDTYDALH MQALPPR 807

3-165 Sequences
3-165-1 Sequence Number [ID] 165
3-165-2 Molecule Type AA
3-165-3 Length 797
3-165-4 Features

Location/Qualifiers
REGION 1..797
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"

source 1..817

3-162-5 Residues MALPVTALLL PLALLLHAAR PGKPIPNPLL GLDSTGGGGS GGGGSGGGGS GGGGSDIVMT 60

GSTYYASWAK GRFTVSETSS TTVTLQMTSL TAADTATYFC ARASAWTYGM DLWGPGTLVT 300

KPSETLSLTC TVSGGSISYY ISGVTNHNPS LKSRVSMSID 420

TSVTAADTAV YFCARSGGTY MVTVSSGGGG SGGGGSGGGG 480

RAIGIPDRFS GSGSGTDFTL TISRLEPEDF VEIKTTTPAP 600

817

3-163

3-163-1 163

3-163-2 AA
3-163-3

3-163-4 Features REGION 1..817

source 1..817

3-163-5 Residues MALPVTALLL PLALLLHAAR PGKPIPNPLL GLDSTGGGGS GGGGSGGGGS GGGGSDIVMT 60

GSGTDFTLTI SDLECADAAA YYCQSADGSS YAFGGGTEVV VKGGGGGSGG GGSGGGGSGG 180

GGGLVKPEGS LTLTCTASGV SFSSSYWIYW WIACIYTGSS 240

GSTYYASWAK GRFTVSETSS TAADTATYFC ARASAWTYGM DLWGPGTLVT 300

TSRTQFSLRL TSVTAADTAV YFCARSGGTY SAFDIWGQGT MVTVSSGGGG SGGGGSGGGG 480

SGGGGSEIVL PGERSTLSCR AWYOORPGOA PRLLIYGAST 540

RAIGIPDRFS GSGSGTDFTL TISRLEPEDF VEIKTTTPAP 600

RPPTPAPTIA CRPAAGGAVH TRGLDFACDI YIWAPLAGTC GVLLLSLVIT 660

817

3-164

3-164-1 164

3-164-2 AA
3-164-3

3-164-4 Features REGION 1..807

source 1..807

3-164-5 Residues

GSGTDFTLTI SDLECADAAA YYCQSADGSS YAFGGGTEVV VKGGGGGSGG GGSGGGGSGG 180

VSSGGGSGGG KPSETLSLTC 360

TVSGGSISYY SWTWVRQPAG QGLEWIGRIH ISGVTNHNPS LKSRVSMSID TSRTQFSLRL 420

GSGSGTDFTL TISRLEPEDF VEIKTTTPAP 600

SQPLSLRPEA YIWAPLAGTC GVLLLSLVIT

807

3-165

3-165-1 165

3-165-2 AA
3-165-3

3-165-4 Features

Location/Qualifiers

20
26

20
21
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source 1..797
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-165-5 Residues MALPVTALLL PLALLLHAAR PGKPIPNPLL GLDSTGGGGS GGGGSGGGGS GGGGSDIVMT 60

QTPASVSEPV GGSVTIKCQA SQSFYNLLAW YQQKPGQPPK LLIYDASDLA SGVPSRFKGS 120
GSGTDFTLTI SDLECADAAA YYCQSADGSS YAFGGGTEVV VKGGGGGSGG GGSGGGGSGG 180
GGSQEQLEES GGGLVKPEGS LTLTCTASGV SFSSSYWIYW VRQAPGKGLE WIACIYTGSS 240
GSTYYASWAK GRFTVSETSS TTVTLQMTSL TAADTATYFC ARASAWTYGM DLWGPGTLVT 300
VSSGGGGSGG GGSGGGGSGG GGSGGGGSQV QLQESGPGLV KPSETLSLTC TVSGGSISYY 360
SWTWVRQPAG QGLEWIGRIH ISGVTNHNPS LKSRVSMSID TSRTQFSLRL TSVTAADTAV 420
YFCARSGGTY SAFDIWGQGT MVTVSSGGGG SGGGGSGGGG SGGGGSEIVL TQSPGTLSLS 480
PGERSTLSCR ASQSFTSNYL AWYQQRPGQA PRLLIYGAST RAIGIPDRFS GSGSGTDFTL 540
TISRLEPEDF AVYYCQQYGS SPWTFGQGTK VEIKTTTPAP RPPTPAPTIA SQPLSLRPEA 600
CRPAAGGAVH TRGLDFACDI YIWAPLAGTC GVLLLSLVIT LYCKRGRKKL LYIFKQPFMR 660
PVQTTQEEDG CSCRFPEEEE GGCELRVKFS RSADAPAYQQ GQNQLYNELN LGRREEYDVL 720
DKRRGRDPEM GGKPRRKNPQ EGLYNELQKD KMAEAYSEIG MKGERRRGKG HDGLYQGLST 780
ATKDTYDALH MQALPPR 797

3-166 Sequences
3-166-1 Sequence Number [ID] 166
3-166-2 Molecule Type AA
3-166-3 Length 660
3-166-4 Features

Location/Qualifiers
REGION 1..660
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..660
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-166-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY AQFSVLGPSG PILAMVGEDA DLPCHLFPTM 60

SAETMELKWV SSSLRQVVNV YADGKEVEDR QSAPYRGRTS ILRDGITAGK AALRIHNVTA 120
SDSGKYLCYF QDGDFYEKAL VELKVAGGGG SGGGGSGGGS GGGSGSGGGG SGGGGSGGGG 180
SGGGGSGGGG SQVQLQESGP GLVKPSETLS LTCTVSGGSI SYYSWTWVRQ PAGQGLEWIG 240
RIHISGVTNH NPSLKSRVSM SIDTSRTQFS LRLTSVTAAD TAVYFCARSG GTYSAFDIWG 300
QGTMVTVSSG GGGSGGGGSG GGGSGGGGSE IVLTQSPGTL SLSPGERSTL SCRASQSFTS 360
NYLAWYQQRP GQAPRLLIYG ASTRAIGIPD RFSGSGSGTD FTLTISRLEP EDFAVYYCQQ 420
YGSSPWTFGQ GTKVEIKTTT PAPRPPTPAP TIASQPLSLR PEACRPAAGG AVHTRGLDFA 480
CDIYIWAPLA GTCGVLLLSL VITLYCKRGR KKLLYIFKQP FMRPVQTTQE EDGCSCRFPE 540
EEEGGCELRV KFSRSADAPA YQQGQNQLYN ELNLGRREEY DVLDKRRGRD PEMGGKPRRK 600
NPQEGLYNEL QKDKMAEAYS EIGMKGERRR GKGHDGLYQG LSTATKDTYD ALHMQALPPR 660

3-167 Sequences
3-167-1 Sequence Number [ID] 167
3-167-2 Molecule Type AA
3-167-3 Length 656
3-167-4 Features

Location/Qualifiers
REGION 1..656
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..656
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-167-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY AALGSDLHVD VKGYKDGGIH LECRSTGWYP 60

QPQIQWSNNK GENIPTVEAP VVADGVGLYA VAASVIMRGS SGEGVSCTIR SSLLGLEKTA 120
SISIADPFFR SAQRWIAALA GTGGGGSGGG GSGGGSGGGS GSGGGGSGGG GSGGGGSGGG 180
GSGGGGSQVQ LQESGPGLVK PSETLSLTCT VSGGSISYYS WTWVRQPAGQ GLEWIGRIHI 240
SGVTNHNPSL KSRVSMSIDT SRTQFSLRLT SVTAADTAVY FCARSGGTYS AFDIWGQGTM 300
VTVSSGGGGS GGGGSGGGGS GGGGSEIVLT QSPGTLSLSP GERSTLSCRA SQSFTSNYLA 360
WYQQRPGQAP RLLIYGASTR AIGIPDRFSG SGSGTDFTLT ISRLEPEDFA VYYCQQYGSS 420
PWTFGQGTKV EIKTTTPAPR PPTPAPTIAS QPLSLRPEAC RPAAGGAVHT RGLDFACDIY 480
IWAPLAGTCG VLLLSLVITL YCKRGRKKLL YIFKQPFMRP VQTTQEEDGC SCRFPEEEEG 540
GCELRVKFSR SADAPAYQQG QNQLYNELNL GRREEYDVLD KRRGRDPEMG GKPRRKNPQE 600
GLYNELQKDK MAEAYSEIGM KGERRRGKGH DGLYQGLSTA TKDTYDALHM QALPPR 656

3-168 Sequences
3-168-1 Sequence Number [ID] 168
3-168-2 Molecule Type AA
3-168-3 Length 771
3-168-4 Features

Location/Qualifiers
REGION 1..771
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..771
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-168-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY AQFSVLGPSG PILAMVGEDA DLPCHLFPTM 60

SAETMELKWV SSSLRQVVNV YADGKEVEDR QSAPYRGRTS ILRDGITAGK AALRIHNVTA 120

source 1..797

3-165-5 Residues MALPVTALLL PLALLLHAAR PGKPIPNPLL GLDSTGGGGS GGGGSGGGGS GGGGSDIVMT 60

GSTYYASWAK GRFTVSETSS TTVTLQMTSL TAADTATYFC ARASAWTYGM DLWGPGTLVT 300

PVQTTQEEDG CSCRFPEEEE GGCELRVKFS RSADAPAYQQ GONOLYNELN LGRREEYDVL 720

797

3-166

3-166-1 166

3-166-2 AA
3-166-3

3-166-4 Features REGION 1..660
Location/Qualifiers

source 1..660

3-166-5 Residues

SDSGKYLCYF QDGDFYEKAL VELKVAGGGG SGGGGSGGGS GGGSGSGGGG SGGGGSGGGG 180

RIHISGVTNH NPSLKSRVSM LRLTSVTAAD TAVYFCARSG 300

ASTRAIGIPD RFSGSGSGTD FTLTISRLEP 420

YGSSPWTFGQ GTKVEIKTTT PAPRPPTPAP TIASQPLSLR PEACRPAAGG AVHTRGLDFA 480

3-167

3-167-1

3-167-2

656

3-167-5 Residues

SGVTNHNPSL KSRVSMSIDT SRTQFSLRLT SVTAADTAVY FCARSGGTYS AFDIWGQGTM 300

RLLIYGASTR AIGIPDRFSG SGSGTDFTLT ISRLEPEDFA 420

656

3-168

3-168-1

3-168-2

3-168-3

3-168-4 Features

Location/Qualifiers

source 1..771
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SDSGKYLCYF QDGDFYEKAL VELKVAALGS DLHVDVKGYK DGGIHLECRS TGWYPQPQIQ 180
WSNNKGENIP TVEAPVVADG VGLYAVAASV IMRGSSGEGV SCTIRSSLLG LEKTASISIA 240
DPFFRSAQRW IAALAGTGGG GSGGGGSGGG SGGGSGSGGG GSGGGGSGGG GSGGGGSGGG 300
GSQVQLQESG PGLVKPSETL SLTCTVSGGS ISYYSWTWVR QPAGQGLEWI GRIHISGVTN 360
HNPSLKSRVS MSIDTSRTQF SLRLTSVTAA DTAVYFCARS GGTYSAFDIW GQGTMVTVSS 420
GGGGSGGGGS GGGGSGGGGS EIVLTQSPGT LSLSPGERST LSCRASQSFT SNYLAWYQQR 480
PGQAPRLLIY GASTRAIGIP DRFSGSGSGT DFTLTISRLE PEDFAVYYCQ QYGSSPWTFG 540
QGTKVEIKTT TPAPRPPTPA PTIASQPLSL RPEACRPAAG GAVHTRGLDF ACDIYIWAPL 600
AGTCGVLLLS LVITLYCKRG RKKLLYIFKQ PFMRPVQTTQ EEDGCSCRFP EEEEGGCELR 660
VKFSRSADAP AYQQGQNQLY NELNLGRREE YDVLDKRRGR DPEMGGKPRR KNPQEGLYNE 720
LQKDKMAEAY SEIGMKGERR RGKGHDGLYQ GLSTATKDTY DALHMQALPP R 771

3-169 Sequences
3-169-1 Sequence Number [ID] 169
3-169-2 Molecule Type AA
3-169-3 Length 908
3-169-4 Features

Location/Qualifiers
REGION 1..908
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..908
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-169-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY AGFHTINATW WANITLVGPP DTPVTWYDTQ 60

GLWFCNGSRV KNPQIRHTCN DQNLTLIHVN KTYERTYMGY NRQGTKKEDY KVVVIPPPPA 120
TVKPQPEPEY VFVYMGENKT LEGPPGTPVT WFNQDGKKFC EGEKVLHPEF NHTCDKQNLI 180
LLFVNFTHDG AYLGYNHQGT QRTHYEVTVL DLFPDSGQMK IENHSEETEQ KNDEHHNWQK 240
QGGQKQGGQK TNQTKVNDRR KTAQKRPSKL KPATIEAMLV TVTAGSNLTL VGPKAEGKVT 300
WFDGDLKRPC EPNYRLRHEC NNQNLTLINV TKDYEGTYYG TNDKDEGKRY RVKVNTTNSQ 360
SVKIQPYTRQ TTPDQEHKFE LQFETNGNYD SKIPGGGGSG GGGSGGGSGG GSGSGGGGSG 420
GGGSGGGGSG GGGSGGGGSQ VQLQESGPGL VKPSETLSLT CTVSGGSISY YSWTWVRQPA 480
GQGLEWIGRI HISGVTNHNP SLKSRVSMSI DTSRTQFSLR LTSVTAADTA VYFCARSGGT 540
YSAFDIWGQG TMVTVSSGGG GSGGGGSGGG GSGGGGSEIV LTQSPGTLSL SPGERSTLSC 600
RASQSFTSNY LAWYQQRPGQ APRLLIYGAS TRAIGIPDRF SGSGSGTDFT LTISRLEPED 660
FAVYYCQQYG SSPWTFGQGT KVEIKTTTPA PRPPTPAPTI ASQPLSLRPE ACRPAAGGAV 720
HTRGLDFACD IYIWAPLAGT CGVLLLSLVI TLYCKRGRKK LLYIFKQPFM RPVQTTQEED 780
GCSCRFPEEE EGGCELRVKF SRSADAPAYQ QGQNQLYNEL NLGRREEYDV LDKRRGRDPE 840
MGGKPRRKNP QEGLYNELQK DKMAEAYSEI GMKGERRRGK GHDGLYQGLS TATKDTYDAL 900
HMQALPPR 908

3-170 Sequences
3-170-1 Sequence Number [ID] 170
3-170-2 Molecule Type AA
3-170-3 Length 745
3-170-4 Features

Location/Qualifiers
REGION 1..745
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..745
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-170-5 Residues MALPVTALLL PLALLLHAAR PGYPYDVPDY AHDACIPVVG KIGTNVTLNA VDFHPGDHVR 60

WSYGPGGAGY MLCVYTGSWT EYKKPDIIFK CLSNNSLLLI NVTVNYTNTY RTLTSLNNWV 120
HNQHHHKFPG WNLDTCYSLT VNENGTFPTT TTKKPTTTTR TTTTTTTKKT TTTRTTTAAK 180
KTTISTTHHK HSSPKKSSTP NSHVEHHVGF EATAAETPLQ PSPQHQHVAT HGGGGSGGGG 240
SGGGSGGGSG SGGGGSGGGG SGGGGSGGGG SGGGGSQVQL QESGPGLVKP SETLSLTCTV 300
SGGSISYYSW TWVRQPAGQG LEWIGRIHIS GVTNHNPSLK SRVSMSIDTS RTQFSLRLTS 360
VTAADTAVYF CARSGGTYSA FDIWGQGTMV TVSSGGGGSG GGGSGGGGSG GGGSEIVLTQ 420
SPGTLSLSPG ERSTLSCRAS QSFTSNYLAW YQQRPGQAPR LLIYGASTRA IGIPDRFSGS 480
GSGTDFTLTI SRLEPEDFAV YYCQQYGSSP WTFGQGTKVE IKTTTPAPRP PTPAPTIASQ 540
PLSLRPEACR PAAGGAVHTR GLDFACDIYI WAPLAGTCGV LLLSLVITLY CKRGRKKLLY 600
IFKQPFMRPV QTTQEEDGCS CRFPEEEEGG CELRVKFSRS ADAPAYQQGQ NQLYNELNLG 660
RREEYDVLDK RRGRDPEMGG KPRRKNPQEG LYNELQKDKM AEAYSEIGMK GERRRGKGHD 720
GLYQGLSTAT KDTYDALHMQ ALPPR 745

3-171 Sequences
3-171-1 Sequence Number [ID] 171
3-171-2 Molecule Type AA
3-171-3 Length 245
3-171-4 Features

Location/Qualifiers
REGION 1..245
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..245
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-171-5 Residues DILLTQSPAT LSLSPGERAT LSCRASQNIG TSIQWYQQKP GQAPRLLIRS SSESISGIPS 60

RFSGSGSGTD FTLTISSLEP EDFAVYYCQQ SNTWPFTFGQ GTKLEIKGGG GSGGGGSGGG 120

SDSGKYLCYF QDGDFYEKAL VELKVAALGS DLHVDVKGYK DGGIHLECRS TGWYPOPQIQ 180

WSNNKGENIP TVEAPVVADG VGLYAVAASV IMRGSSGEGV SCTIRSSLLG LEKTASISIA 240

HNPSLKSRVS MSIDTSRTQF SLRLTSVTAA DTAVYFCARS GGTYSAFDIW GQGTMVTVSS 420

3-169

3-169-1

3-169-2

3-169-3 908

3-169-4 Features

Location/Qualifiers

GGGSGGGGSG GGGSGGGGSQ VOLQESGPGL VKPSETLSLT CTVSGGSISY YSWTWVRQPA 480

3-170

3-170-1

3-170-2

745

3-170-5 Residues

3-171

171

3-171-5
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GSGGGGSEVQ LVESGAEVKK PGASVKVSCK ASGYTFTNYI IHWVKQEPGQ GLEWIGYFNP 180
YNHGTKYNEK FKGRATLTAD KSISTAYMEL SSLRSEDTAV YYCARSGPYA WFDTWGQGTT 240
VTVSS 245

3-172 Sequences
3-172-1 Sequence Number [ID] 172
3-172-2 Molecule Type AA
3-172-3 Length 25
3-172-4 Features

Location/Qualifiers
REGION 1..25
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..25
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-172-5 Residues GSSPLGLAGS GGGGSGGGGS PMAKK 25

3-173 Sequences
3-173-1 Sequence Number [ID] 173
3-173-2 Molecule Type AA
3-173-3 Length 25
3-173-4 Features

Location/Qualifiers
REGION 1..25
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..25
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-173-5 Residues GGSVHMPLGF LGPGGSGGGS PMAKK 25

3-174 Sequences
3-174-1 Sequence Number [ID] 174
3-174-2 Molecule Type AA
3-174-3 Length 25
3-174-4 Features

Location/Qualifiers
REGION 1..25
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..25
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-174-5 Residues GGSPLGVRGK GGGGSGGGGS PMAKK 25

3-175 Sequences
3-175-1 Sequence Number [ID] 175
3-175-2 Molecule Type AA
3-175-3 Length 25
3-175-4 Features

Location/Qualifiers
REGION 1..25
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..25
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-175-5 Residues GGSSPLGLAG SGSGGGSRQA RVVNG 25

3-176 Sequences
3-176-1 Sequence Number [ID] 176
3-176-2 Molecule Type AA
3-176-3 Length 25
3-176-4 Features

Location/Qualifiers
REGION 1..25
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..25
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-176-5 Residues GGSVHMPLGF LGPGGGSRQA RVVNG 25

3-177 Sequences
3-177-1 Sequence Number [ID] 177
3-177-2 Molecule Type AA
3-177-3 Length 25
3-177-4 Features

Location/Qualifiers
REGION 1..25
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..25
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value

GSGGGGSEVQ LVESGAEVKK PGASVKVSCK ASGYTFTNYI IHWVKQEPGQ GLEWIGYFNP 180

VTVSS 245

3-172

3-172-1

3-172-2

3-172-3

3-172-4 Features

Location/Qualifiers

25

3-173

3-173-2 AA
3-173-3

3-173-4 Features

Location/Qualifiers

source 1..25

3-173-5 Residues

3-174

3-174-1

3-174-2

3-174-3

3-174-4 Features

Location/Qualifiers

GGSPLGVRGK GGGGSGGGGS PMAKK 25

3-175-4

3-175-5 Residues

3-176

3-176-1

3-176-2

3-176-3

3-176-4 Features

Location/Qualifiers

GGSVHMPLGF LGPGGGSRQA RVVNG 25

3-177-4

Location/Qualifiers

20
26

20
21

61
   

   
19

 M
ar

 2
02

6



3-177-5 Residues GGSPLGVRGK GGSGGGSRQA RVVNG 25

3-178 Sequences
3-178-1 Sequence Number [ID] 178
3-178-2 Molecule Type AA
3-178-3 Length 5
3-178-4 Features

Location/Qualifiers
REGION 1..5
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..5
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-178-5 Residues GGGGS 5

3-179 Sequences
3-179-1 Sequence Number [ID] 179
3-179-2 Molecule Type AA
3-179-3 Length 16
3-179-4 Features

Location/Qualifiers
REGION 1..16
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..16
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-179-5 Residues ELPTQGTFSN VSTNVS 16

3-180 Sequences
3-180-1 Sequence Number [ID] 180
3-180-2 Molecule Type AA
3-180-3 Length 528
3-180-4 Features

Location/Qualifiers
REGION 1..528
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..528
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-180-5 Residues MALPVTALLL PLALLLHAAR PGGGGSCPYS NPSLCGGGGS QVQLQESGPG LVKPSETLSL 60

TCTVSGGSIS YYSWTWVRQP AGQGLEWIGR IHISGVTNHN PSLKSRVSMS IDTSRTQFSL 120
RLTSVTAADT AVYFCARSGG TYSAFDIWGQ GTMVTVSSGG GGSGGGGSGG GGSGGGGSEI 180
VLTQSPGTLS LSPGERSTLS CRASQSFTSN YLAWYQQRPG QAPRLLIYGA STRAIGIPDR 240
FSGSGSGTDF TLTISRLEPE DFAVYYCQQY GSSPWTFGQG TKVEIKGGGG SCPYSNPSLC 300
GGGGSTTTPA PRPPTPAPTI ASQPLSLRPE ACRPAAGGAV HTRGLDFACD IYIWAPLAGT 360
CGVLLLSLVI TLYCKRGRKK LLYIFKQPFM RPVQTTQEED GCSCRFPEEE EGGCELRVKF 420
SRSADAPAYQ QGQNQLYNEL NLGRREEYDV LDKRRGRDPE MGGKPRRKNP QEGLYNELQK 480
DKMAEAYSEI GMKGERRRGK GHDGLYQGLS TATKDTYDAL HMQALPPR 528

3-181 Sequences
3-181-1 Sequence Number [ID] 181
3-181-2 Molecule Type AA
3-181-3 Length 45
3-181-4 Features

Location/Qualifiers
REGION 1..45
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..45
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-181-5 Residues GGGGSGGGGS GGGSGSGGGG SGGGSGGGSG GGSGSGGGGS GGGGS 45

3-182 Sequences
3-182-1 Sequence Number [ID] 182
3-182-2 Molecule Type AA
3-182-3 Length 45
3-182-4 Features

Location/Qualifiers
REGION 1..45
note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..45
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-182-5 Residues GGGGSGGGGS GGGSGGGSGS GGGGSGGGGS GGGGSGGGGS GGGGS 45

3-183 Sequences
3-183-1 Sequence Number [ID] 183
3-183-2 Molecule Type AA
3-183-3 Length 226
3-183-4 Features REGION 1..226

3-177-5 Residues 25

3-178

3-178-1

AA

3-178-5 Residues 5

3-179

AA

3-179-5 Residues 16

3-180

AA

3-180-5 Residues

VLTQSPGTLS LSPGERSTLS CRASQSFTSN YLAWYQQRPG QAPRLLIYGA STRAIGIPDR 240

528

3-181

3-181-1

3-181-2

REGION 1..45

source 1..45

45

3-182

3-182-1

3-182-2

3-182-3

3-182-4 REGION 1..45

source 1..45

45

3-183

3-183-1

3-183-2

3-183-3

3-183-4

20
26

20
21
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Location/Qualifiers note=source = /note="Description of Artificial Sequence: Synthetic po lypeptide"
source 1..226
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-183-5 Residues QFSVLGPSGP ILAMVGEDAD LPCHLFPTMS AETMELKWVS SSLRQVVNVY ADGKEVEDRQ 60

SAPYRGRTSI LRDGITAGKA ALRIHNVTAS DSGKYLCYFQ DGDFYEKALV ELKVAALGSD 120
LHVDVKGYKD GGIHLECRST GWYPQPQIQW SNNKGENIPT VEAPVVADGV GLYAVAASVI 180
MRGSSGEGVS CTIRSSLLGL EKTASISIAD PFFRSAQRWI AALAGT 226

3-184 Sequences
3-184-1 Sequence Number [ID] 184
3-184-2 Molecule Type AA
3-184-3 Length 4
3-184-4 Features

Location/Qualifiers
REGION 1..4
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..4
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-184-5 Residues GGGS 4

3-185 Sequences
3-185-1 Sequence Number [ID] 185
3-185-2 Molecule Type AA
3-185-3 Length 5
3-185-4 Features

Location/Qualifiers
REGION 1..5
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..5
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-185-5 Residues SGGGG 5

3-186 Sequences
3-186-1 Sequence Number [ID] 186
3-186-2 Molecule Type AA
3-186-3 Length 6
3-186-4 Features

Location/Qualifiers
REGION 1..6
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..6
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-186-5 Residues SGGGGS 6

3-187 Sequences
3-187-1 Sequence Number [ID] 187
3-187-2 Molecule Type AA
3-187-3 Length 9
3-187-4 Features

Location/Qualifiers
REGION 1..9
note=source = /note="Description of Artificial Sequence: Synthetic pe ptide"
source 1..9
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-187-5 Residues YPYDVPDYA 9

Location/Qualifiers

source 1..226

3-183-5 Residues

226

3-184

3-184-1

3-184-2 AA

REGION 1..4

3-184-5 Residues 4

3-185

3-185-1

3-185-2 AA

REGION 1..5

3-185-5 Residues 5

3-186

3-186-1

3-186-2 AA

3-186-4 Features

Location/Qualifiers

3-186-5 Residues

20
26

20
21
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