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VIRAL PARTICLE WITH SURFACE STIMULATING MOLECULES

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to and the benefit of U.S. Provisional Application
No. 63/339,332, filed May 6, 2022, U.S. Provisional Application No. 63/348,180, filed June
2, 2022, U.S. Provisional Application No. 63/351,064, filed June 10, 2022, and U.S.
Provisional Application No. 63/487,734, filed March 1, 2023, the contents of each of which
are incorporated herein by reference in their entireties.

INCORPORATION BY REFERENCE OF SEQUENCE LISTING

[0002] This application contains a Sequence Listing which has been submitted in . XML
ST26 format via EFS-WEB and is hereby incorporated by reference in its entirety. Said
XML copy, created on May 4, 2023 is named 061479-505001WO_SeqList ST26.xml and
is 288 kilobytes in size.

BACKGROUND

[0003] Cellular therapy generally employs the transduction of immune cells ex vivo to
generate a population of therapeutic cells to be introduced into the patient. For example, T
cells from an autologous or allogenic source can be transduced ex vivo with a vector
encoding a chimeric antigen receptor. The resulting CAR T-cells are then infused into the
patient.

[0004] While it would be desirable to generate therapeutic cells in vivo by delivering a
vector to the patient, current methodologies for in vivo transduction of immune cells suffer
from technical, logistical, consistency, cost, and efficacy challenges. The in vivo approach
has not been widely pursued because of the technical challenges associated with it, the main
hurdle being the need to activate T cells in the body in order to effectively engineer them as
well as the need to “control” expansion of these engineered cells once transduced.

[0005] Ex-vivo manufacture of cellular therapy requires a complex series of steps, starting
with collection of the patient’s peripheral blood mononuclear cells via a leukapheresis
procedure, followed by genetic modification of the patient’s T cells in a cGMP facility that
introduces delays, risks, and complex logistics into patient care. This is followed by the
administration of lymphodepleting chemotherapy prior to infusion of the final drug product.

Accordingly, there remains a need for improved cellular therapy.
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SUMMARY OF THE INVENTION

[0006] The present disclosure is based, at least in part, on the discovery that a viral particle
can be manufactured to express cell surface proteins on the viral envelope to simultaneously
prime and transduce immune cells. Specifically, as demonstrated herein, viral particles
expressing a TCR targeting molecule and a co-stimulatory molecule, enhances cell
activation and transduction of a nucleotide encoding a polypeptide of interest in vivo
compared to viral particles only expressing a TCR targeting molecule. Further, it has been
shown including an adhesion molecule further enhances cell activation and transduction irn
vivo. Without wishing to be bound by theory, viral particles engineered to express with a
TCR targeting molecule (e.g., CD3 binding protein) and a co-stimulatory molecule (e.g.,
CDB80 or CD86) activate signal one and signal two necessary for T cell activation. Further,
it is believed an adhesion molecule stabilizes the interaction between the immune cell and
the viral particle thereby recreating an immunological synapse to allow for sufficient cell
activation and transduction of a nucleotide. The disclosure also shows in vivo activation
and expansion of non-transduced T cells. Without wishing to be bound by theory, the
particles described herein are capable of driving activation and expansion of tumor
infiltrating lymphocytes and tumor reactive T cells present in tumor draining or metastatic
lymph nodes, indicating such particles may be effective at low doses.

[0007] Accordingly, in some aspects, the present disclosure provides a viral particle
comprising a viral envelope comprising on the surface of the viral envelope at least one T-
cell adhesion molecule, at least one co-stimulatory protein, or combination thereof, and an
immune cell-activating protein. In some embodiments, the T-cell adhesion molecule, co-
stimulatory protein, and immune-cell activating protein are each recombinant proteins.
[0008] In some or any of the foregoing or related aspects, the at least one T-cell adhesion
molecule is selected from CD58, HHLA2, ICAM-1, OX40L, 4-1BBL, CD40, CD155,
CD70, HVEM, GITRL, ICOSL, CD30L, SLAM, Ly-9, CD84, Lyl108, MICA, MICB,
ULBP1, ULBP2, ULBP3, ULBP4, ULBP5, ULBP6, B7-H6, and any combination thereof.
In some aspects, the at least one T cell-adhesion molecule is CD58.

[0009] In some or any of the foregoing or related aspects, the at least one co-stimulatory
molecule is selected from CD45, CD2, CD4, CD5, CD8, CD9, CD16, CD22, CD33, CD28,
CD37, CD64, CD80, CD86, CD134, CD137, CD154, 0X40, 4-1BB, CD40L, and any
combination thereof. In some aspects, the at least one co-stimulatory molecule is CD8O0,

CD86, or CD80 and CD86.
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[0010] In some or any of the foregoing or related aspects, the immune cell-activating protein
is a protein that specifically binds CD2, CD3, CD28H, LFA-1, DNAM-1, CD27, ICOS,
LIGHT, GITR, CD30, SLAM, Ly-9, CD84, Ly108, NKG2D, NKp46, NKp44, NKp30,
CD244, TCR a chain, TCR f chain, TCR ( chain, TCR vy chain, TCR 6 chain, CD3 ¢ TCR
subunit, CD3 y TCR subunit, CD3 8 TCR subunit, or NKp80. In some aspects, the immune
cell-activating protein is a protein that specifically binds CD3.

[0011] In some or any of the foregoing or related aspects, the immune cell-activating protein
is an antibody or antigen binding fragment thereof that binds CD2, CD3, CD28H, LFA-1,
DNAM-1, CD27, ICOS, LIGHT, GITR, CD30, SLAM, Ly-9, CD84, Ly108, NKG2D,
NKp46, NKpd4, NKp30, CD244, or NKp80. In some aspects, the immune cell-activating
protein is an antibody or antigen binding fragment thereof that binds CD3. In some aspects,
the antibody or antigen binding fragment thereof that binds CD3 is an anti-CD3 scFv.
[0012] In some or any of the foregoing or related aspects, the T-cell adhesion molecule is
CD58 and the co-stimulatory molecule is CD80. In other aspects, the T-cell adhesion
molecule is CD58 and the co-stimulatory molecule is CD86.

[0013] In some or any of the foregoing or related aspects, the T-cell adhesion molecule is
CD58, the immune cell-activating protein is an anti-CD3 antibody or antigen binding
fragment thereof, and the co-stimulatory molecule is CD80. In other aspects, the T-cell
adhesion molecule is CD58, the immune cell-activating protein is an anti-CD3 antibody or
antigen binding fragment thereof, and the co-stimulatory molecule is CD86.

[0014] In some or any of the foregoing or related aspects, the viral particle comprises a
payload. In some aspects, the payload is a nucleic acid. In some aspects, the nucleic acid is
a non-coding nucleic acid, optionally wherein the non-coding nucleic acid is an siRNA, an
miRNA, or an shRNA. In some aspects, the nucleic acid comprises a nucleotide sequence
encoding a polypeptide of interest.

[0015] In some or any of the foregoing or related aspects, the viral particle comprises a
vector genome comprising at least one nucleotide sequence encoding a polypeptide of
interest.

[0016] In some aspects, the disclosure provides a viral particle comprising (i) a viral
envelope comprising on the surface of the viral envelope (a) an immune cell-activating
protein, wherein the immune cell-activating protein binds a T cell receptor, (b) a co-
stimulatory molecule, and (¢) a T cell adhesion molecule, and (ii) a vector genome

comprising at least one nucleotide sequence encoding a polypeptide of interest. In some
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aspects, (a) the immune cell-activating protein is a protein that specifically binds CD2, CD3,
CD28H, LFA-1, DNAM-1, CD27, ICOS, LIGHT, GITR, CD30, SLAM, Ly-9, CD84,
Ly108, NKG2D, NKp46, NKp44, NKp30, CD244, or NKp8&0, (b) the co-stimulatory
molecule is selected from CD45, CD2, CD4, CD5, CD8, CD9, CD16, CD22, CD33, CD28,
CD37, CD64, CD80, CD86, CD134, CD137, CD154, 0X40, 4-1BB, CD40L, and any
combination thereof, and (c) the T cell adhesion molecule is selected from CD58, HHLA2,
ICAM-1, OX40L, 4-1BBL, CD40, CD155, CD70, HVEM, GITRL, ICOSL, CD30L,
SLAM, Ly-9, CD84, Ly108, MICA, MICB, ULBP1, ULBP2, ULBP3, ULBP4, ULBP5,
ULBP6, B7-H6, and any combination thereof. In some aspects, (a) the immune cell-
activating protein is an antibody that specifically binds CD3, or an antigen binding fragment
thereof, (b) the co-stimulatory molecule is CD80 or CD86, and (c) the T cell adhesion
molecule is CD58.

[0017] In some or any of the foregoing or related aspects, the viral envelope comprises a
membrane-bound cytokine. In some aspects, the membrane-bound cytokine is selected from
IL-2, IL-7, IL-12, TL-15, TL-18, or IL-21.

[0018] In some or any of the foregoing or related aspects, the viral envelope comprises a
viral envelope protein. In some aspects, the viral envelope protein is a VSV-G envelope
protein, a measles virus envelope protein, a nipha virus envelope protein, or a cocal virus G
protein. In some aspects, the viral envelope comprises a Cocal glycoprotein or functional
variant thereof. In some aspects, the Cocal glycoprotein comprises an R354Q mutation
compared to SEQ ID NO: 5. In some aspects, the Cocal glycoprotein comprises a K47Q
mutation compared to SEQ ID NO: 5. In some aspects, the Cocal glycoprotein comprises
an amino acid sequence at least 80%, at least 85%, at least 90%, at least 95%, at least 96%,
at least 97%, at least 98%, or at least 99% identical to any one of SEQ ID NOs: 5, 13, and
19. In some aspects, the Cocal glycoprotein comprises an amin acid sequence selected from
SEQ ID NOs: 5, 13, and 19.

[0019] In some or any of the foregoing or related aspects, the antibody that binds anti-CD3
or antigen binding fragment thereof comprises an amino acid sequence at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99%
identical to SEQ ID NO: 2 or 12. In some aspects, the antibody that binds anti-CD3 or
antigen binding fragment thereof comprises SEQ ID NO: 2 or SEQ ID NO: 12.

[0020] In some or any of the foregoing or related aspects, the viral particle comprises a

nucleotide sequence encoding a multipartite cell-surface receptor. In some aspects, the
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multipartite cell-surface receptor comprises a FKBP-rapamycin complex binding domain
(FRB domain) and a FK506 binding protein domain (FKBP). In some aspects, the
multipartite cell-surface receptor is a rapamycin-activated cell-surface receptor.

[0021] In some or any of the foregoing or related aspects, the viral particle comprises a
nucleotide sequence encoding a chimeric antigen receptor (CAR). In some aspects, the viral
particle comprises a nucleotide sequence encoding a rapamycin activated cell-surface
receptor and a nucleotide sequence encoding a CAR. In some aspects, the viral particle
comprises a vector genome comprising from 5 to 3’: a nucleotide sequence encoding a
CAR and a nucleotide sequence encoding a multipartite cell-surface receptor. In some
aspects, the nucleotide sequences are operably linked. In some aspects, the CAR comprises
an antigen binding domain specific for a cancer-associated antigen, and wherein the
multipartite cell-surface receptor is a rapamycin-activated cell-surface receptor.

[0022] In some or any of the foregoing or related aspects, the CAR comprises an antigen
binding domain specific for a cancer-associated antigen. In some aspects, the cancer
associated antigen is CD19, BCMA, GPRC5D, ROR1, FcRL5/FcRHS, alpha-fetoprotein,
or Her2. In other aspects, the CAR is a universal CAR. In some aspects, the CAR comprises
a hapten binding domain.

[0023] In some aspects, the disclosure provides a viral particle comprising (i) a viral
envelope comprising on the surface of the viral envelope (a) an immune cell-activating
protein that specifically binds CD3, (b) a co-stimulatory molecule, wherein the co-
stimulatory molecule binds CD28, and (c) a T cell adhesion molecule, and (ii) a vector
genome comprising (a) a nucleotide sequence encoding a rapamycin-activated cell-surface
receptor, and (b) a nucleotide sequence encoding a CAR, wherein the CAR comprises an
antigen binding domain specific for a cancer-associated antigen, optionally wherein the
nucleotide sequences are operably linked.

[0024] In some or any of the foregoing or related aspects, CD58 comprises an amino acid
sequence at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%,
at least 98%, or at least 99% identical to SEQ ID NO: 17. In some aspects, CD58 comprises
the amino acid sequence of SEQ ID NO: 17,

[0025] In some or any of the foregoing or related aspects, CD80 comprises an amino acid
sequence at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%,
at least 98%, or at least 99% identical to SEQ ID NO: 20. In some aspects, CD80 comprises
the amino acid sequence of SEQ ID NO: 20.
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[0026] In some or any of the foregoing or related aspects, CD86 comprises an amino acid
sequence at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%,
at least 98%, or at least 99% identical to SEQ ID NO: 23. In some aspects, CD86 comprises
the amino acid sequence of SEQ ID NO: 23.

[0027] In some or any of the foregoing or related aspects, the multipartite cell-surface
receptor comprises an amino acid sequence at least 80%, at least 85%, at least 90%, at least
95%, at least 96%, at least 97%, at least 98%, or at least 99% identical to SEQ ID NOs: 77,
78, or 77 and 78. In some aspects, the multipartite cell-surface receptor comprises the amino
acid sequence of SEQ ID NOs: 77, 78, or 77 and 78. In some aspects, the multipartite cell-
surface receptor is encoded by a nucleotide sequence at least 80%, at least 85%, at least
90%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99% identical to SEQ
ID NOs: 83, 84, or 83 and 84. In some aspects, the multipartite cell-surface receptor is
encoded by the nucleotide sequence of SEQ ID NOs: 83, 84, or 83 and 84.

[0028] In some or any of the foregoing or related aspects, the vector genome comprises a
promoter. In some aspects, the promoter is an MND promoter, a CAG promoter, an SV40
promoter, an SV40/CD43 promoter, or an EF-1a promoter. In some aspects, the promoter
is an inducible promoter.

[0029] In some or any of the foregoing or related aspects, the viral particle is a lentiviral
particle.

[0030] In some or any of the foregoing or related aspects, the viral particle transduces T
cells in vivo. In other aspects, the viral particle transduces T cells ex vivo. In some aspects,
the viral particle activates a T cell population comprising at least a 50% CD25(+) cells, at
least a 70% CD25(+) cells, or at least 90% CD25(+) cells.

[0031] In some aspects, the disclosure provides a pharmaceutical composition comprising
a viral particle described herein, and a pharmaceutically acceptable carrier.

[0032] In some aspects, the disclosure provides a method of transducing a population of T
cells in vivo in a subject, comprising administering to the subject a viral particle or
pharmaceutical composition thereof, wherein the viral particle comprises a nucleotide
sequence encoding a polypeptide of interest, wherein the polypeptide of interest is expressed
in the population of T cells after administration. In some aspects, the population of T cells
secretes (1) at least 2 x 10* pg/ml of TNFa, (ii) at least 2 x 10* pg/ml of IL-2, (iii) at least 2
x 10> pg/ml of IFNy, or (iv) any combination of (i)-(iii), at least three days after

administration of the lentiviral particle.
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[0033] In other aspects, the disclosure provides a method of generating an immune cell
expressing a chimeric antigen receptor in a subject in need thereof, comprising
administering a viral particle or pharmaceutical composition described herein to the subject,
wherein the viral particle comprises a nucleotide sequence encoding the chimeric antigen
receptor.

[0034] In further aspects, the disclosure provides a method of treating a disease or disorder
in a subject in need thereof, comprising administering a viral particle or pharmaceutical
composition described herein to the subject, wherein the viral particle comprises a
nucleotide sequence encoding a therapeutic polypeptide.

[0035] In some or any of the foregoing or related aspects, the viral particle is administered
by intraperitoneal, subcutaneous, or intranodal injection. In some aspects, the viral particle
is administered by intra-nodal injection, via inguinal lymph node.

[0036] In some or any of the foregoing or related aspects, the subject in need thereof has a
disease or disorder, wherein the disease or disorder comprises B-cell malignancy,
relapsed/refractory CD19-expressing malignancy, diffuse large B-cell lymphoma
(DLBCL), Burkitt’s type large B-cell lymphoma (B-LBL), follicular lymphoma (FL),
chronic lymphocytic leukemia (CLL), acute lymphocytic leukemia (ALL), mantle cell
lymphoma (MCL), hematological malignancy, colon cancer, lung cancer, liver cancer,
breast cancer, renal cancer, prostate cancer, ovarian cancer, skin cancer, melanoma, bone
cancer, brain cancer, squamous cell carcinoma, leukemia, myeloma, B cell lymphoma,
kidney cancer, uterine cancer, adenocarcinoma, pancreatic cancer, chronic myelogenous
leukemia, glioblastoma, neuroblastoma, medulloblastoma, sarcoma, and any combination
thereof.

[0037] In some aspects, the disclosure provides a kit comprising a container comprising a
viral particle described herein, and optionally a pharmaceutically acceptable carrier, and
instructions for transducing T cells in vivo in a subject, comprising administering the viral
particle to the subject. In some aspects, the subject has a disease or disorder. In some
aspects, the instructions comprise administering the viral particle by intraperitoneal,
subcutaneous, or intranodal injection.

[0038] In other aspects, the disclosure provides a kit comprising a container comprising a
viral particle described herein, and optionally a pharmaceutically acceptable carrier, and
instructions for treating a subject in need thereof, comprising administering the viral particle

to subject. In some aspects, the subject has a disease or disorder. In some aspects, the
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instructions comprise administering the viral particle by intraperitoneal, subcutaneous, or
intranodal injection.

[0039] In some aspects, the disclosure provides a viral particle described herein for use ina
method of transducing T cells in vivo in a subject, comprising administering the viral particle
to the subject. In other aspects, the disclosure provides a viral particle described herein for
use in a method of treating a subject with a disease or a disorder, comprising administering
the viral particle to the subject.

[0040] In some aspects, the disclosure provides use a viral particle described herein for the
manufacture of a medicament for transducing T cells in vivo in a subject, comprising
administering the viral particle to the subject. In other aspects, the disclosure provides use
of'a viral particle described herein for the manufacture of a medicament for treating a subject
with a disease or a disorder, comprising administering the viral particle to the subject.
[0041] In some aspects, the disclosure provides a method of transducing a population of T
cells ex vivo in a subject, comprising contacting a population of T cells with a viral particle
or pharmaceutical composition thereof, wherein the viral particle comprises a nucleotide
sequence encoding a polypeptide of interest, and wherein the polypeptide of interest is
expressed in the population of T cells after administration, wherein the contacting is
performed ex vivo. In some aspects, the contacting is performed during a closed-loop
manufacturing process. In some aspects, the T cells have not been previously contacted
with an exogenous activation agent during the manufacturing process.

BRIEF DESCRIPTION OF THE DRAWINGS

[0042] FIG. 1 is a schematic that shows T cell activation using an exemplary viral particle
with an immune cell-activating protein (e.g., CD3scFv), a viral envelope protein (e.g.,
Cocal), and one or two costimulatory molecules.

[0043] FIG. 2A shows activation of CD8+ T cells as measured by % CD25+ cells with a
viral particle displaying CD3scfv or CD3scfv+CD8O0.

[0044] FIG. 2B shows activation of CD8+ T cells as measured by % CD25+ cells with a
viral particle displaying CD3scfv only, CD3scfv+CD80 or CD3scfv+CD58.

[0045] FIGs. 2C-2D show the level of CAR expression in CD8+ T cells as determined by
%CAR expression (FIG. 2C) or total CAR+ CD8+ T cells (FIG. 2D) generated using viral
particles with CD3scfv only or CD3scfv+CD80.
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[0046] FIGs. 2E-2F show the level of CAR expression in CD3+ T cells as determined by
%CAR expression (FIG. 2E) or total CAR+ CD3+ T cells (FIG. 2F) generated using viral
particles with CD3scfv only, CD3scfv+CD80 or CD3scfv+CD58.

[0047] FIGs. 2G-2H show fold expansion of CAR+CD8+ T cells generated with viral
particles with CD3scfv only or CD3scfv+CD80 stimulated with IL-2 (FIG. 2G) or
rapamycin (FIG. 2H).

[0048] FIG. 3A shows the percent CD25(+) CD8 T cells after incubation with a viral
particle  displaying  CD3scfv  only, CD3scfv+CD80, CD3scfv+CD58, or
CD3scfv+CD80+CDS58.

[0049] FIG. 3B shows the geometric mean fluorescent intensity (gMFI) of CD25(+) CD8
T cells after incubation with a viral particle displaying CD3scfv only, CD3scfv+CD80,
CD3scfv+CD58, or CD3scfv+CD80+CD58.

[0050] FIGs. 3C-3E show production of cytokines 3 days after incubation with particles
displaying CD3scfv only, CD3scfv+CD80, CD3scfv+CD58, or CD3scfv+CD80+CD58.
IFN-y (FIG. 3C), IL-2 (FIG. 3D), and TNF-a (FIG. 3E) levels were measured.

[0051] FIGs. 3F-3G show CAR expression in CD3+ T cells generated with viral particles
displaying CD3scfv only, CD3scfv+CD80, CD3scfv+CD58, or CD3scfv+CD80+CD58
(mixed particles). %CAR expression (FIG. 3F) and total CAR+ T cells (FIG. 3G) was
measured.

[0052] FIGs. 3H-31 show CAR expression in CD8+ T cells generated with viral particles
displaying CD3scfv only, CD3scfv+CD80, CD3scfv+CD58, or CD3scfv+CD80+CD58
(same particle). %CAR expression (FIG. 3H) and total CAR+ T cells (FIG. 3I) was
measured.

[0053] FIGs. 3J-3L show staining of Cocal (FIG. 3J), CD80 (FIG. 3K) or CD58 (FIG.
3L) on CD8+ T cells incubated with viral particles displaying CD3scfv only,
CD3scfv+CD80, CD3scfv+CD58, or CD3scfv+CD80+CDS5S.

[0054] FIG. 3M shows a principal components analysis with 3 main clusters of
differentiation based on particle costimulatory molecule makeup using CCR7, CD45RO,
CD45RA, CD27, CD25, CARH, total cell, CD4, and CD8 markers.

[0055] FIG. 3N shows CD3scfv+CD80 particles generate CAR+ T cells with a
predominantly central memory (Tcm) phenotype compared to CD3scfv only, which
produced effector T cells (Ter).
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[0056] FIG. 30 shows CD3scfv+CD80, CD3scfv+CD58, or CD3scfv+CD80+CD58
particles generate CAR+ T cells with a predominantly central memory (Tem) phenotype
compared to CD3scfv only, which produced effector T cells (Ter) central memory T cells
(Tem).

[0057] FIG. 4A shows the number of K562.CD19 cells over several days after incubation
with anti-CD19 CAR+ T cells generated with viral particles encoding an anti-CD19 CAR
and displaying CD3scfv only, CD3scfv+CD80, CD3scfv+CD58, or CD3scfv+CD80+CD58
particles. The particles were added to PBMCs at an MOI of 10 along with Tumor cells at
PBMC:Tumor ratio of 5:1 and put directly on the incucyte. CD3scfv+CD80+CD58 CAR
T cells were generated using a mixture of individual particles.

[0058] FIG. 4B shows the number of Raji cells over several days after incubation with anti-
CD19 CAR+ T cells generated with viral particles encoding an anti-CD19 CAR and
displaying CD3scfv only, CD3scfv+CD80, CD3scfv+CD58, or CD3scfv+CD80+CD58
particles. The particles were added to PBMCs at an MOI of 10 along with Tumor cells at
PBMC:Tumor ratio of 5:1 and put directly on the incucyte. CD3scfv+CD80+CD58 CAR T
cells were generated using a mixture of individual particles.

[0059] FIG. 4C shows the number of K562.CD19 cells over several days after incubation
with anti-CD19 CAR+ T cells generated with viral particles encoding an anti-CD19 CAR
and displaying CD3scfv only, CD3scfv+CD80, CD3scfv+CD58, or CD3scfv+CD80+CD58
particles. 7 days after transduction at an MOI of 10, the total CAR+ cells were calculated
and incubated with either K562.CD19 at E:T ratios of 0.5 and 1, respectively.
CD3scfv+CD80+CD58 CAR T cells were generated using a mixture of individual particles.
[0060] FIG. 4D shows the number of Raji cells over several days after incubation with anti-
CD19 CAR+ T cells generated with viral particles encoding an anti-CD19 CAR and
displaying CD3scfv only, CD3scfv+CD80, CD3scfv+CD58, or CD3scfv+CD80+CD58
particles. 7 days after transduction at an MOI of 10, the total CAR+ cells were calculated
and incubated with either Raji cells at E:T ratios of 0.5 and 1, respectively.
CD3scfv+CD80+CD58 CAR T cells were generated using a mixture of individual particles.
[0061] FIG. 4E shows the number of K562.CD19 cells over several days after incubation
with anti-CD19 CAR+ T cells generated with viral particles encoding an anti-CD19 CAR
and displaying CD3scfv only, CD3scfv+CD80, CD3scfv+CD58, or CD3scfv+CD80+CD58
particles. 7 days after transduction at an MOI of 10, the total CAR+ cells were calculated
and incubated with K562.CD19 cells at E:T ratios of 1:1, respectively.
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CD3scfv+CD80+CD58 CAR T cells were generated using a single particle with both
costimulatory and adhesion molecules.

[0062] FIG. 4F shows the number of Nalm6 cells over several days after incubation with
anti-CD19 CAR+ T cells generated with viral particles encoding an anti-CD19 CAR and
displaying CD3scfv only, CD3scfv+CD80, CD3scfv+CD58, or CD3scfv+CD80+CD58
particles. 7 days after transduction at an MOI of 10, the total CAR+ cells were calculated
and incubated with Nalm6 cells at E:T ratios of 1:1, respectively. CD3scfv+CD80+CD58
CAR T cells were generated using a single particle with both costimulatory and adhesion
molecules.

[0063] FIG. 5A shows the number of CAR T cells in blood samples of NSG MHCI/II KO
mice 11 days afier injection of PMBCs and viral particles displaying CD3scfv only or
CD3scfv+CD80 particles.

[0064] FIGs. 5B-5C show the tumor burden in NSG MHCI/II KO mice over 100 days after
administration with viral particles displaying CD3scfv only (FIG. 5B) or CD3scfv+CD80
(FIG. 5C).

[0065] FIGs. 6A-6B show number of cells expressing a CAR 3 days (FIG. 6A) or 7 days
(FIG. 7B) after transduction of PBMCs from 3 healthy donors with viral particles displaying
CD3scfv only or CD3scfv+CD80+CD58 particles.

[0066] FIGs. 7A-7C show expression of CAR in cells transduced with viral particles
pseudotyped with mutant VSV G envelope proteins. SupT1 cells (FIG. 7A) or PBMCs from
two healthy donors (FIGs. 7B-7C) were cultured with viral particles having an anti-CD19
CAR payload and displaying mutant VSVG envelope proteins with or without
CD3scfv+CD80+CD58. CAR expression was assessed in CD4+ T cells (FIG. 7B) and
CD8+ T cells (FIG. 7C) after transduction of the PBMCs.

[0067] FIG. 8 shows the number of CAR negative T cells in the blood of mice after
administration of particles at indicated doses encoding an anti-CD19 CAR and displaying
CD3scfv only or CD3scfv+CD80+CDS5S.

[0068] FIGs. 9A-9C show particle-T cell binding (FIG. 9A), activation (FIG. 9B), and
transduction of T cells (FIG. 9C) in vitro after incubation with particles displaying CD3scfv
only or CD3scfv+CD80+CDS5S.

[0069] FIGs. 9D-9H show production of cytokines after incubation with particles
displaying CD3scfv only, CD3scfv+CD80, CD3scfv+CD58, or CD3scfv+CD80+CDS5S.
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IFN-y (FIGs. 9D and 9E), IL-2 (FIGs. 9F and 9G), and TNF-a (FIG. 9H) levels were
measured.

[0070] FIG. 10 shows CD3scfv+CD80+CD58 particles generate CAR+ T cells with a less
differentiated cell phenotype measured by expression of CCR7+CD28+CD27+ cell markers
as compared to CD3scfv only particles, which produced a more differentiated cell
phenotype measured by expression of CD57+ .

[0071] FIG. 11 shows the number of Nalmé cells after anti-CD19 CAR+ T cells were serial-
stimulated with Nalmé tumor cells every 2-3 days. anti-CD19 CAR+ T cells were generated
with viral particles encoding an anti-CD19 CAR transgene and displaying CD3scfv only or
CD3scfv+CD80+CDAS8 particles. Arrows denote stimulation with Nalmé tumor cells.
[0072] FIG. 12A shows the study design and timeline. FIG. 12B shows the number of cells
expressing activation markers CD25 or CD71 four days after transduction with viral
particles displaying CD3scfv only or CD3scfv+CD80+CD58+. FIG. 12C shows the number
of T cells expressing an anti-CD19 CAR in the blood 11 days after transduction with viral
particles displaying CD3scfv only or CD3scfv+CD80+CD58+.

[0073] FIGs. 13A-13B show the tumor burden in NSG MHCI/II KO mice after
administration with viral particles displaying CD3scfv only (FIG. 13A) or
CD3scfv+CD80+CD58 (FIG. 13B).

[0074] FIG. 14A shows the study design and timeline.

[0075] FIG. 14B is a graph showing staining of Cocal on CD3+ T cells incubated with
engineered particles displaying CD58, CD80, and anti-CD3 scFv tri-fusion polypeptide.
[0076] FIG. 14C is a graph showing staining of Cocal on engineered particle bound T cells
The left peak shows CD3- T cells and the right peak shows CD3+ T cells. The engineered
particles display a CD58, CD80, and anti-CD3 scFv tri-fusion polypeptide.

[0077] FIG. 14D shows CD25 expression in CD&+ T cells on day 3 after transduction with
viral particles displaying CD58, CD80, and anti-CD3 scFv tri-fusion polypeptide.

[0078] FIG. 14E shows CAR expression in CD8+ T cells on day 7 after transducion with
viral particles displaying CD58, CD80, and anti-CD3 scFv tri-fusion polypeptide.

[0079] FIG. 15 shows the number of Nalmé cells after anti-CD19 CAR+ T cells were serial-
stimulated with Nalm6 tumor cells every 2-3 days. anti-CD19 CAR+ T cells were generated
with viral particles encoding an anti-CD19 CAR transgene and displaying
CD3scfv+CD80+CD58 tri-fusion polypeptide particles. Arrows denote stimulation with

Nalmé tumor cells. Error bars denote mean+=SEM.
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[0080] FIG. 16A shows the study design and timeline. FIG. 16B shows the number of cells
expressing activation marker CD25 four days after transduction with viral particles
displaying CD3scfv+CD80+CD58+ tri-fusion polypeptide. FIG. 16C shows the number of
cells expressing activation marker CD71 four days after transduction with viral particles
displaying CD3scfv+CD80+CD58+ tri-fusion polypeptide. FIG. 16D shows production of
IFN-y 4 days after incubation with particles displaying CD3scfv+CD80+CD58 tri-fusion
polypeptide. FIG. 16E shows the number of T cells expressing an anti-CD19 CAR in the
blood 11 days after transduction with viral particles displaying CD3scfv+CD80+CD58+ tri-
fusion polypeptide at a viral dose of 10 Million or 50 Million transducing units (TU). FIG.
16F shows the tumor burden in NSG MHCI/II KO mice after administration of viral
particles displaying CD3scfv+CD80+CD58+ tri-fusion polypeptide at a viral dose of 10
Million or 50 Million transducing units (TU).

[0081] FIG. 17A shows the study design and timeline. FIG. 17B shows the number of T
cells from Donor 1 and Donor 2 expressing an anti-CD19 CAR in the blood 14 days after
extracorporeal incubation with viral particles. FIG. 17C shows the tumor burden in Donor
1 and Donor 2 NSG MHCVII KO mice after administration of T cells produced by via
extracorporeal incubation with viral particles. N=7 animals, error bars denote meantSEM.
FIG. 17D shows the study design and timeline for rechallenge study. FIG. 17E shows the
tumor burden in Donor 1 and Donor 2 NSG MHCI/II KO mice after administration of T
cells produced by via extracorporeal incubation with viral particles and tumor cell
rechallenge at Day 49. Error bars denote mean+SEM. FIG. 17F is a schematic that shows
an illustrative fusion protein comprising a CD58 extracellular region and a-CD3 scFv fused
to the N-terminus of a CD80 via a linker.

DETAILED DESCRIPTION

[0082] In some embodiments, the disclosure provides a viral particle comprising a viral
envelope comprising an immune cell-activating protein, a co-stimulatory molecule, a T cell
adhesion molecule, and any combination thereof. In some embodiments, the viral particle
is a delivery agent for a molecule of interest. In some embodiments, the molecule is a
nucleotide sequence encoding a polypeptide of interest. In some embodiments, the molecule
is a non-coding nucleic acid. In some embodiments, the non-coding nucleic acid is cDNA,
shRNA, microRNA, or siRNA.

[0083] In some embodiments, the viral particles described herein activate and transduce

immune cells in vivo. In some embodiments, the viral particles described herein activate and
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transduce immune cells in vitro. In some embodiments, the viral particles activate and
transduce immune cells simultaneously.

[0084] In some embodiments, the viral particles and methods provided herein eliminate the
need for pre-activation of the immune cells prior to administration of the viral particle. In
some embodiments, the method comprises no pre-activation of the immune cells in the
subject prior to administration of the viral particle (e.g., no pre-activation within about 1, 2,
3,4, 5,6, or 7 days, or within about 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, or 12 weeks prior to
administration of the viral particle). In some embodiments, pre-activation of the immune
cells comprises activating the CD3 and/or CD28 signaling in the immune cells (e.g., T cells),
optionally by administering anti-CD3 and/or anti-CD28 antibodies, respectively.
Accordingly, in some embodiments, the method of the disclosure does not comprise
administering separate CD3 and/or CD28 activating agents prior to administration of the
viral particle.

Viral Particles

[0085] In some embodiments, the disclosure provides a viral particle comprising a viral
envelope and a payload. In some embodiments, the viral envelope comprises an immune
cell-activating protein, a co-stimulatory molecule, a T cell adhesion molecule, or any
combination thereof.

[0086] In some embodiments, the viral particle comprises a polynucleotide. In some
embodiments, the polynucleotide encodes at least one therapeutic polypeptide. The term
“therapeutic polypeptide” refers to a polypeptide which is being developed for therapeutic
use, or which has been developed for therapeutic use. In some embodiments, the therapeutic
polypeptide is expressed in target cells (e.g., host T cells) for therapeutic use. In some
embodiments, the therapeutic polypeptide comprises a T cell receptor, a chimeric antigen
receptor, or a cytokine receptor.

[0087] In some embodiments, the viral particle is a retroviral particle. In some
embodiments, the viral particle is a lentiviral particle. In some embodiments, the viral
particle is an adeno-associated virus particle.

[0088] As used herein, the term “viral particle” refers to a macromolecular complex capable
of transferring a payload (e.g., nucleic acid) into a cell. Viral vectors contain structural
and/or functional genetic elements that are primarily derived from a virus. The term
“retroviral vector” refers to a viral vector containing structural and functional genetic

elements, or portions thereof, that are primarily derived from a retrovirus. The term
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“lentiviral vector” refers to a viral vector containing structural and functional genetic
elements, or portions thereof, including LTRs that are primarily derived from a lentivirus.
The term “hybrid” refers to a vector, LTR or other nucleic acid containing both retroviral,
e.g., lentiviral, sequences and non-lentiviral viral sequences. In some embodiments, a hybrid
vector refers to a vector or transfer plasmid comprising retroviral, e.g., lentiviral, sequences
for reverse transcription, replication, integration and/or packaging.

Viral Envelope

[0089] In some embodiments, the viral vector comprises a viral envelope comprising a
polypeptide on the envelope surface.

[0090] In some embodiments, the viral envelope comprises one or more transduction
enhancers. In some embodiments, the transduction enhancers include T cell activation
receptors, NK cell activation receptors, and/or co-stimulatory molecules. In some
embodiments, one or more transduction enhancers comprise one or more of anti-CD3scFv,
CD86, CD80, and/or CD58. In some embodiments, the transduction enhancers comprise at
least an anti-CD3 scFv, and CD58. In some embodiments, the transduction enhancers
comprise at least an anti-CD3 scFv, and CD80. In some embodiments, the transduction
enhancers comprise at least an anti-CD3 scFv, and CD86. In some embodiments, the
transduction enhancers comprise at least an anti-CD3 scFv, a CD80, and CD58. In some
embodiments, the transduction enhancers comprise at least an anti-CD3 scFv, a CD86, and
CDs8.

[0091] In some embodiments, the viral particle comprises a cell surface receptor that binds
to a ligand on a target host cell, allowing host cell transduction. In some embodiments, the
viral particle comprises a heterologous viral envelope glycoprotein yielding a pseudotyped
viral particle. For example, the viral envelope glycoprotein may be derived from RD114 or
one of its variants, VSV-G, Gibbon-ape leukemia virus (GALV), or is the Amphotropic
envelope, Measles envelope or baboon retroviral envelope glycoprotein. In some
embodiments, the viral envelope glycoprotein is a VSV G protein from the Cocal strain
(Cocal glycoprotein) or a functional variant thereof.

[0092] In some embodiments, the viral envelope comprises more than one polypeptide on
the surface. In some embodiments, the more than one polypeptide binds to a target immune
cells and replicates an immunological synapse. In some embodiments, the viral envelope

comprises an immune cell-activating protein, a co-stimulatory molecule, and an adhesion
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molecule, wherein the immune cell-activating protein, co-stimulatory molecule, and
adhesion molecule each bind a target immune cell.

Immune Cell-Activating Agents

[0093] In some embodiments, the transduction enhancer comprises a mitogenic stimulus,
which is incorporated into a retroviral or lentiviral capsid, such that the virus both activates
and transduces T cells. This removes the need to add vector and mitogen. In some
embodiments, the transduction enhancer comprises a mitogenic transmembrane protein
and/or one or more costimulatory and/or adhesion molecules, which get(s) incorporated into
the retrovirus when it buds from the producer/packaging cell membrane. In some
embodiments, the transduction enhancers are expressed as separate cell surface molecules
on the producer cell rather than being part of the viral envelope glycoprotein.

[0094] The viral vector described herein may comprise a mitogenic transduction enhancer
in the viral envelope. In some embodiments, the mitogenic transduction enhancer is derived
from the host cell during retroviral vector production. In some embodiments, the mitogenic
transduction enhancer is made by the packaging cell and expressed at the cell surface. When
the nascent retroviral vector buds from the host cell membrane, the mitogenic transduction
enhancer may be incorporated in the viral envelope as part of the packaging cell-derived
lipid bilayer. In some embodiments, the mitogenic enhancer is an antibody or fragment
thereof. In some embodiments, the mitogenic enhancer is a single domain antibody, for
example, a camelid antibody. In some embodiments, the mitogenic enhancer is an scFv. In
some embodiments, the mitogenic enhancer is a nanobody.

[0095] In some embodiments, the transduction enhancer is host-cell derived. The term
“host-cell derived” indicates that the mitogenic transduction enhancer is derived from the
host cell as described above and is not produced as a fusion or chimera from one of the viral
genes, such as gag, which encodes the main structural proteins; or env, which encodes the
envelope protein.

[0096] Envelope proteins are formed by two subunits, the transmembrane (TM) that
anchors the protein into the lipid membrane and the surface (SU) which binds to the cellular
receptors. In some embodiments, the packaging-cell derived mitogenic transduction
enhancer of the present invention does not comprise the surface envelope subunit (SU).
[0097] In some embodiments, the mitogenic transduction enhancer has the structure: M-S-
TM, in which M is a mitogenic domain; S is an optional spacer domain and TM is a

transmembrane domain.
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[0098] The mitogenic domain is the part of the mitogenic transduction enhancer which
causes T-cell activation. It may bind or otherwise interact, directly or indirectly, with a T
cell, leading to T cell activation. In some embodiments, the mitogenic domain binds a T cell
surface antigen, such as CD3, CD28, CD134 and CD137.
[0099] CD3 is a T-cell co-receptor. It is a protein complex composed of four distinct chains.
In mammals, the complex contains a CD3y chain, a CD35 chain, and two CD3e chains.
These chains associate with the T-cell receptor (TCR) and the z-chain to generate an
activation signal in T lymphocytes. The TCR, z-chain, and CD3 molecules together
comprise the TCR complex. In some embodiments, the mitogenic domain binds to a CD3 ¢
chain.
[0100] In some embodiments, the mitogenic domain comprises all or part of an antibody or
other molecule which specifically binds a T-cell surface antigen. In some embodiments, the
antibody activates the TCR or CD28. In some embodiments, the antibody binds the TCR,
CD3 or CD28. Examples of such antibodies include: OKT3, 15E8 and TGN1412. Other
suitable antibodies include:

Anti-CD28: CD28.2, 10F3

Anti-CD3/TCR: UCHT!1 , YTH12.5, TR66
[0101] In some embodiments, the mitogenic domain comprises the binding domain from
OKT3, 15E8, TGN1412, CD28.2, 10F3, UCHT1, YTH12.5 or TR66.
[0102] In some embodiments, the mitogenic domain comprises all or part of a co-
stimulatory molecule such as OX40L and 41BBL. For example, the mitogenic domain may
comprise the binding domain from OX40L or 41BBL.
[0103] OKTS3, also known as Muromonab-CD3 is a monoclonal antibody targeted at the
CD3e chain. It is clinically used to reduce acute rejection in patients with organ transplants.
It was the first monoclonal antibody to be approved for clinical use in humans. The CDRs
of OKTS3 are as follows 1

CDRHI : GYTFTRY (SEQ ID NO. 136)

CDRH2: NPSRGY (SEQ ID NO. 137)

CDRH3: YYDDHYCLDY (SEQ ID NO. 138)

CDRLI: SASSSVSYMN (SEQ ID NO. 139)

CDRL2: DTSKLAS (SEQ ID NO. 140)

CDRL3: QQWSSNPFT (SEQ ID NO. 141)
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[0104] In some embodiments, the viral envelope comprises an immune cell-activating
protein. In some embodiments, the immune cell-activating protein specifically binds a
receptor on an immune cell. In some embodiments, the immune cell-activating protein
provides signal one for T cell activation.

[0105] In some embodiments, the immune cell-activating protein specifically binds CD2,
CD3, CD28H, LFA-1, DNAM-1, CD27, ICOS, LIGHT, GITR, CD30, SLAM, Ly-9, CD#84,
Ly108, NKG2D, NKp46, NKp44, NKp30, CD244, or NKp80. In some embodiments, the
immune cell-activating protein specifically binds CD3y, CD3os, or CD3e. In some
embodiments, the immune cell-activating protein specifically binds CD3y, CD3s, CD3e,
CD9, CD5, CD22, CD33, CD37, CD64, CD45, CD28H, LFA-1, DNAM-1, CD27, ICOS,
LIGHT, GITR, CD30, SLAM, Ly-9, CD84, Lyl08, CD16, CD56, NKG2D, NKp46,
NKp44, NKp30, CD244, NKp80, TCRa chain, TCRp chain, TCRy chain, or TCRd chain,
In some embodiments, the immune cell-activating protein specifically binds CD3y, CD35,
or CD3e¢. In some embodiments, the immune cell-activating protein specifically binds CD3.
[0106] In some embodiments, the immune cell-activating protein is an antibody or antigen
binding fragment thereof that specifically binds a receptor on an immune cell. In some
embodiments, the immune cell-activating protein is an antibody or antigen binding
fragment thereof that specifically binds CD28, CD2, CD3, CD28H, LFA-1, 0X40, 4-1BB,
CD40L, DNAM-1, CD27, ICOS, LIGHT, GITR, CD30, SLAM, Ly-9, CD84, Lyl08,
NKG2D, NKp46, NKp44, NKp30, CD244, or NKp80. In some embodiments, the immune
cell-activating protein is an antibody or antigen binding fragment thereof that specifically
binds CD28, CD2, CD3y, CD39, CD3¢, CD4, CDS, CD9, CD5, CD22,CD33, CD37, CD64,
CD45, CD28H, LFA-1, 0X40, 4-1BB, CD40L, DNAM-1, CD27, ICOS, LIGHT, GITR,
CD30, SLAM, Ly-9, CD84, Lyl08, CD16, CD56, NKG2D, NKp46, NKp44, NKp30,
CD244, NKp80, TCRa chain, TCRP chain, TCRy chain, or TCRS chain. some
embodiments, the immune cell-activating protein is an antibody or antigen binding fragment
thereof that specifically binds CD3y, CD36, or CD3e. In some embodiments, immune cell-
activating protein is an antibody or antigen binding fragment thereof that specifically binds
CDs3.

[0107] Antibodies targeting the polypeptides described herein are known to those of skill in
the art. Methods for generating antibodies are known to those of skill in the art.

[0108] In some embodiments, the viral envelope comprises an anti-CD3e antibody, or

antigen-binding fragment thereof. In some embodiments, the anti-CD3¢ antibody, or
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antigen-binding fragment thereof is coupled to a transmembrane domain. An illustrative
anti-CD3e antibody is OKT3. OKT3, also known as Muromonab-CD3, is a monoclonal
antibody targeted at the CD3¢ chain.

[0109] In some embodiments, the viral envelope comprises a single chain Fv fragment
(scFv) of an anti-CD3 antibody.

[0110] In some embodiments, the viral envelope comprises an anti-CD3 scFv comprising
an amino acid sequence at least 75%, at least 80%, at least 85%, at least 90%, at least
95%, at least 99%, or 100% identical to SEQ ID NO: 2. In some embodiments, the viral
envelope comprises an anti-CD3 scFv comprising the amino acid sequence of SEQ ID
NO: 2.

[0111] In some embodiments, the viral envelope comprises an anti-CD3 scFv comprising
the following complementary determining regions (CDR): SASSSVSYMN (CDR-L1;
SEQ ID NO: 133), DTSKLASG (CDR-L2; SEQ ID NO: 134), QQWSSNPFT (CDR-L3;
SEQ ID NO: 135), RYTMH (CDR-H1; SEQ ID NO: 48), YINPSRGYTNYNQKVKD
(CDR-H2; SEQ ID NO: 36), and YYDDHYCLDY (CDR-H3; SEQ ID NO: 38).

[0112] In some embodiments, the nucleotide sequence encoding an anti-CD3 scFv
comprises at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%,
or 100% identical to SEQ ID NO: 7. In some embodiments, the nucleotide sequence
encoding an anti-CD3 scFv comprises SEQ ID NO: 7.

[0113] In some embodiments, the viral envelope comprises an anti-CD3 scFv comprising
an amino acid sequence at least 75%, at least 80%, at least 85%, at least 90%, at least
95%, at least 99%, or 100% identical to SEQ ID NO: 12. In some embodiments, the viral
envelope comprises an anti-CD3 scFv comprising the amino acid sequence of SEQ ID
NO: 12.

[0114] In some embodiments, the viral envelope comprises an anti-CD3 scFv comprising
the following CDRs: SASSSVSYMN (CDR-L1; SEQ ID NO: 133), DTSKLASG (CDR-
L2; SEQ ID NO: 134), QQWSSNPFT (CDR-L3; SEQ ID NO: 135), RYTMH (CDR-H1;
SEQ ID NO: 48), YINPSRGYTNYNQKVKD (CDR-H2; SEQ ID NO: 36), and
YYDDHYCLDY (CDR-H3; SEQ ID NO: 38).

[0115] In some embodiments, the nucleotide sequence encoding an anti-CD3 scFv
comprises at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%,
or 100% identical to SEQ ID NO: 15. In some embodiments, the nucleotide sequence

encoding an anti-CD3 scFv comprises SEQ ID NO: 15,
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Co-Stimulatory Molecules

[0116] In some embodiments, the viral envelope comprises at least one co-stimulatory
molecule. In some embodiments, the co-stimulatory molecule specifically binds a receptor
on an immune cell. In some embodiments, the co-stimulatory provides signal two for cell
activation.

[0117] As used herein, the term “costimulatory molecule” refers to a molecule capable of
generating a costimulatory signal to T cells. Lymphocytes, such as T cells and natural killer
(NK) cells, typically require several signals and interactions with antigen presenting cells
(APCs) for optimal priming to gain full effector functions. For T cells these include
signaling through the T cell receptor (TCR), costimulatory molecules (such as CD28 and
CD2), cytokines, as well as various adhesion molecules necessary to allow sufficient time
for proper synapse formation and signal transduction. NK cells require similar types of
stimulation but may rely on different activating receptors, such as NKG2D, NKp46, and
DNAM-1. For T cells, proper costimulation, in addition to TCR stimulation, is especially
important for effective priming and many studies have shown that TCR stimulation alone
can lead to functional anergy and unresponsiveness. Costimulatory signals augment T and
NK cell function by enhancing cell metabolism, cytokine production, differentiation, and
long-term persistence. Costimulation is an important factor for cell proliferation,
differentiation and survival. In some embodiments, costimulatory molecules include, but
are not limited to, CD45, CD2, CD4, CDS5, CD8, CD9, CD16, CD22, CD33, CD28, CD37,
CD64, CD80, CD86,CD134, CD137, and CD154. In some embodiments, the costimulatory
molecule may also be an adhesion molecule. In some embodiments, the costimulatory
molecule includes, but is not limited to, binding agents, such as scFvs, antibodies, single-
domain antibodies, antibody fragments, nanobodies that bind to any of the costimulatory or
adhesion molecules described herein. In some embodiments, these binding agents may
include anti-CD28, anti-CD2, anti-CD45, anti-CD4, anti-CD5, anti-CD8, anti-CD?9, anti-
CD16, anti-CD22, anti-CD33, anti-CD37, anti-CD64, anti-CD80, anti-CD86, anti-CD137,
anti-CD154, anti-CD28H, anti-LFA-1, anti-OX40, anti-4-1BB, anti-CD40L, anti-DNAM-
1, anti-CD27, anti-ICOS, anti-LIGHT, anti-GITR, anti-CD30, anti-SLAM, anti-Ly-9, anti-
CD84, anti-Ly108, anti-NKG2D, anti-NKp46, anti-NKp44, anti-NKp30, anti-CD244, anti-
NKp80, anti-TCRa chain, anti-TCRJ chain, anti-TCRy chain, and anti-TCRS chain agents.
[0118] In some embodiments, the co-stimulation molecule is a ligand for CD28. CD28 is

one of the proteins expressed on T cells that provide co-stimulatory signals required for T

20



WO 2023/215848 PCT/US2023/066636

cell activation and survival. T cell stimulation through CD28 in addition to the T-cell
receptor (TCR) can provide a potent signal for the production of various interleukins (IL-6
in particular). In some embodiments, the co-stimulation molecule is an antibody, or
fragment thereof, that binds to CD28. Examples of such antibodies include: 15E8 and
TGN1412. Other suitable antibodies include: CD28.2 and 10F3.
[0119] 15E8 is a mouse monoclonal antibody to human CD28. Its CDRs are as follows:
CDRHI1 : GFSLTSY (SEQ ID NO. 142)
CDRH2: WAGGS (SEQ ID NO. 143)

CDRH3: DKRAPGKLYY GYPD Y (SEQ ID NO. 144)

CDRL1 : RASESVEYYVTSLMQ (SEQ ID NO. 145)
CDRL2: AASNYES (SEQ ID NO. 146)
CDRL3: QQTRKVPST (SEQ ID NO. 147)
[0120] TGN1412 (also known as CD28-SuperMAB) is a humanised monoclonal antibody
that not only binds to, but is a strong agonist for, the CD28 receptor. Its CDRs are as follows.
CDRHI : GYTFSY (SEQ ID NO. 148)

CDRH2: YPGNVN (SEQ ID NO. 149)
CDRH3: SHYGLDWNFDV (SEQ ID NO. 150)
CDRLI : HASQNIY VLN (SEQ ID NO. 151)
CDRL2: KASNLHT (SEQ ID NO. 152)

CDRL3: QQGQTYPYT (SEQ ID NO. 153)

[0121] In some embodiments, the co-stimulation molecule is CD86. CD86, also known as
B7-2, is a ligand for CD28. In some embodiments, the ligand for CD28 is CD86. In some
embodiments, the co-stimulation molecule is CD80. CD80 is an additional ligand for CD28.
In some embodiments, the ligand for CD28 is CD80. In some embodiments, the ligand for
CD28 is an anti-CD28 antibody or an anti-CD28 scFv. In some embodiments, the anti-
CD28 antibody or an anti-CD28 scFv is coupled to a transmembrane domain for display on
the surface of the viral envelope.

[0122] In some embodiments, the co-stimulation molecule is a CD86 polypeptide
comprising the amino acid sequence of SEQ ID NO: 23. In some embodiments, the co-

stimulation molecule is a CD86 polypeptide comprising an amino acid sequence at least
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80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98% or at
least 99% identical to SEQ ID NO: 23.

[0123] In some embodiments, the CD86 polypeptide is encoded by the nucleotide sequence
of SEQ ID NO: 24. In some embodiments, the CD86 polypeptide is encoded by a nucleotide
sequence at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%,
at least 98% or at least 99% identical to SEQ ID NO: 24.

[0124] In some embodiments, the co-stimulation molecule is a CD80 polypeptide
comprising the amino acid sequence of SEQ ID NO: 20. In some embodiments, the co-
stimulation molecule is a CD80 polypeptide comprising an amino acid sequence at least
80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98% or at
least 99% identical to SEQ ID NO: 20.

[0125] In some embodiments, the CD80 polypeptide is encoded by the nucleotide sequence
of SEQID NO: 21. In some embodiments, the CD80 polypeptide is encoded by a nucleotide
sequence at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%,
at least 98% or at least 99% identical to SEQ ID NO: 21.

[0126] CD134, also known as OX40, is a member of the TNFR-superfamily of receptors
which is expressed on activated T cells. OX40 may promote cell division and survival. 0X40
is a secondary costimulatory molecule, expressed after 24 to 72 hours following activation;
its ligand, OX40L, is also not expressed on resting antigen presenting cells, but is following
their activation. In some embodiments, the viral particle comprises a ligand for OX40, or
functional fragment thereof, coupled to its native transmembrane domain or a heterologous
transmembrane domain.

[0127] CD137, also known as 4-1BB, is a member of the tumor necrosis factor (TNF)
receptor family. CD137 is expressed on activated T cells. In addition, CD137 expression is
found on dendritic cells, follicular dendritic cells, natural killer cells, granulocytes and cells
of blood vessel walls at sites of inflammation. The best characterized activity of CD137 is
its costimulatory activity for activated T cells. Crosslinking of CD137 enhances T cell
proliferation, IL-2 secretion survival and cytolytic activity. In some embodiments, the viral
particle comprises a ligand for 4-1BB, or functional fragment thereof, coupled to its native
transmembrane domain or a heterologous transmembrane domain. 4-1BBL is a cytokine
that belongs to the tumor necrosis factor (TNF) ligand family. This transmembrane cytokine

is a bidirectional signal transducer that acts as a ligand for 4-1BB, which is a costimulatory
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receptor molecule in T lymphocytes. 4-1BBL has been shown to reactivate anergic T
lymphocytes in addition to promoting T lymphocyte proliferation.

[0128] Viral particles comprising one or more activation or co-stimulation molecule(s) may
be made by engineering the packaging cell line by methods provided by WO 2016/139463;
or by expression of the T-cell activation or co-stimulation molecule(s) from a polycistronic
helper vector as described in Int’l Pat. Pub. No. WO 2020/106992 A1, both of which are
incorporated herein by reference in their entireties.

Adhesion Molecules

[0129] In some embodiments, the viral particle comprises an adhesion molecule. As used
herein, the term “adhesion molecule” refers to a subset of cell surface molecules involved
in the binding of cells with other cells. Adhesion cells may help to form more stable
interactions, such as an immunological synapse, between immune cells. The immunological
synapse is a stable adhesive junction between a polarized immune effector cell and an
antigen-bearing cell. In some embodiments, the adhesion molecule may provide a
costimulatory signal to the target cell. In some embodiments, adhesion molecules include,
but are not limited to, CD58, HHLA2, ICAM-1, OX40L, 4-1BBL, CD40, CD155, CD70,
HVEM, GITRL, ICOSL, CD30L, SLAM, Ly-9, CD84, Ly108, MICA, MICB, ULBPI,
ULBP2, ULBP3, ULBP4, ULBP5, ULBP6, and B7-H6.

[0130] Costimulatory and adhesion molecules of the present disclosure include, but are not
limited to, CD80, CD86, CD58, HHLA2, ICAM-1, OX40L, 4-1BBL, CD40, CD155,
CD70, HVEM, GITRL, ICOSL, CD30L, SLAM, Ly-9, CD84, Ly108, MICA, MICB,
ULBP1, ULBP2, ULBP3, ULBP4, ULBPS5, ULBP6, and B7 family members such as B7-
H2, B7-H6, and B7-H5. Binding proteins, such as scfvs and nanobodies, for the ligands of
these are also incorporated including anti-CD28, anti-CD2, anti-CD28H, anti-LFA-1, anti-
0X40, anti-4-1BB, anti-CD40L, anti-DNAM-1, anti-CD27, anti-ICOS, anti-LIGHT, anti-
GITR, anti-CD30, anti-SLAM, anti-Ly-9, anti-CD84, anti-Ly108, anti-NKG2D, anti-
NKp46, anti-NKp44, anti-NKp30, anti-CD244, and anti-NKp80. Membrane-bound
cytokines include, but are not limited to, IL-2, IL-7, IL-12, IL-15, IL-18, and IL-21. The
fusion construct of the present disclosure may also comprise B7-H3, B7x, and/or TMIGD?2.
The fusion proteins as disclosed herein may include one or more domains that engage with
costimulatory and/or adhesion molecules presented on the surface of a T cell, including

CD28, CD28H, CD2, CD3, LFA-1, 0X40, 4-1BB, CD40L, DNAM-1, CD27, ICOS,
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LIGHT, GITR, CD30, SLAM, Ly-9, CD84, Ly108, NKG2D, NKp46, NKp44, NKp30,
CD244, or NKpS80.

[0131] In some embodiments, the adhesion molecule includes, but is not limited to, binding
agents, such as scFvs, antibodies, single-domain antibodies, antibody fragments, and
nanobodies that bind to any of the adhesion or costimulatory molecules described herein. In
some embodiments, these binding agents may include anti-CD28, anti-CD2, anti-CD28H,
anti-LFA-1, anti-OX40, anti-4-1BB, anti-CD40L, anti-DNAM-1, anti-CD27, anti-ICOS,
anti-LIGHT, anti-GITR, anti-CD30, anti-SLAM, anti-Ly-9, anti-CD84, anti-Ly108, anti-
NKG2D, anti-NKp46, anti-NKp44, anti-NKp30, anti-CD244, anti-NKp80, anti-TCRa
chain, anti-TCRf chain, anti-TCRy chain, and anti-TCRS chain agents.

[0132] In some embodiments, the costimulatory and/or adhesion molecule shares at least
80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98% or at

least 99% identity to a sequence in Table 1.

Table 1
Name Sequence SEQ Region
ID NO:
CDS0 VIHVTKEVKEVATLSCGHNVSVEELAQTRIYWQKEKKMVLIMMSGD | 173 Val35 -
Extracellular | M T#PEYKNRTIFDITNNLS TVILALRPSDEGTYECVVLKYEKDAF Asn242
Xtracelluial | gREHLAEVTLSVKADFPTPSISDFEIPTSNIRRI ICSTSGGEPEPH i
Domain LSWLENGEELNATNTTVSQDPETELYAVSSKLDFNMTTNHSFMCLT
KYGHLRVNQTENWNTTKQEHEFPDN
CD86 neEnTvINEvy | 174 Ala24 -
Extracellular CCi QT THIK Pro247
. STCSETH
Domain I
VO
CD58 VTRV ; 175 Phe29 -
Extracellular INLTSSDEDEYEMESPNTT Vall20
Domain
HHLA2 176 Ie23 -
(a/k/a B7- Lys345
H7)
Extracellular
Domain
ICAM-1 QTSVSPSKVILPRGGSVLVICSTSCDOPKLLG IETPLPKKELLLEG | {77 Gln28-
Extracellular | YNRKVYELSNVOEDSOPMCY SNCPDGOSTAKTFLTY VT PERVELA Glu4g0
XLracClular | o1,pswQpvGKNLTLRCQVEGGAPRANLTVVLLRGEKELKRE PAVGE u
Domain PAEVTTTVLVRRDHHGANFSCRTELDLRPOGLELFENTSAPYQLOT
FVLPATPPQLVSPRVLEVDTQGTVVCSLDGLEPVSEAQVHLALGDO
RLNPTVTYGNDSFSAKASVSVTAEDEGTQRLTCAVILGNQSQETLO
TVTIYSFPAPNVILTKPEVSEGTEVTVKCEAHPRAKVTLNGVPAQP
LGPRAQLLLKATPEDNGRSFSCSATLEVAGOL THKNOTRELRVLYG
PRLDERDCPGNWTWPENSQQT PMCOAWGNPLPELKCLKDGTFPLET
GESVIVTRDLEGTYLCRARSTQGEVTRKVIVNVLSPRYE
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0OX40-L QVEHRYP 178 Gln51 -
Extracellular | CPEFYLISLRGYT Leul83

. WOKTY VT
Domain
4-1BBL 179 | Arg7l -
Extracellular Glu254
Domain
CD40 180 Glu2l -
Extracellular Argl93
Domain LVVOCAGTNKT DVVC
CD155 181 Trp21 -
Extracellular Asn343
Domain
VINALGARQA
CD70 PALGRS 182 Ghl39 -
Extracellular TTLAY Prol193
Domain
HVEM 183 Leu39 -
Extracellular Ser199
Domain
GITRL 184 Gln72 -
Extracellular Ser199
Domain
CD30L ORTDSTPNSPDNVPLKGGNCSEDLLCT LKRAPFKKSWAYLQVAKHAL | 185 Gln63 -
NKTKLSWNKDGTLHGVRYQDGNLY TQFPGLYF T T CQLQFLVQCPNN
Extra({ellular SVDLKLELLINKHTKKQATLVTVCE SGMQTKHVYQNT,SQFLLDYTL.OV Asp234
Domain NTTTSVNVDTFQYTDTSTFPLENVLSTFLYSNSD
SLAMEF2 FYTEDOKT 186 GIn27 -
Extracellular Arg219
Domain
Ly-9 KDSAPTVVSGILGGSVTLPLNTSVDTE TENV IWIGPKNALAFARPK | |87 Lys48-
Extracellul ENVTIMVKSYLGRLDTTKWSYSL.C T SNLTLNDAGSYKAQTNQRNFE Lvsdsd
XLACCHUIAr | 1 rREErTLFVYEQLOE PQVTMKS VKVSENFSCN TTLMC SVKGAEK ys
Domain SVLYSWTPREPHASESNGGS TTTVSRTPCDPDLEPYTCTAQNPVSOR
SSTLPVHVGQTCTDPGASRGETTGETVVGVL.GEPVTLPLALPACRDT
EKVVWLENTST TSKEREEAATADPT, TKSRDPYKNRVIVS SQDCST.K
TSQLKTEDAGPYHAYVC SEASSVT SMTHVTLLTYRRLRKPK TTHST,
RHSEDGICRISTLTCSVEDGENTYMY THT PLOKEAVVSQGESHLNVS
WRSSENHPNITCTASNPVSRSSHQFTTLSENICSGPERNTK
CDs4 KDSETFTVNGILGESVTFPVN IQF PROVKT TAWTSKTSVAYVTPGD | |88 Lys22-
Extracellul SETAPVVTVTHRNYYERTHAT.GPNYNT,VTSDLRMEDAGDYKADTNT Glv225
XLACCHUIAT | 6 ppy TP TRRYNLOTYRRLGKPKT TQSTMASVNSTCNVTLTCSVEK y
Domain EEKNVTYNWSPTLGEEGNVIQTFQT PEDQELTYTCTAQNPVSNNSDS
TSARQLCADTAMGFRTHHTG
Ly108 (a/k/a 189 Gln22 -
SLAMF6) Lys225
Extracellular
Domain
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MICA 190 Glu24 -
Extracellular His306
Domain
MICB 191 Glu24 -
Extracellular Asp266
Domain

TWVATRT
ULBP1 MAARASPAFLLCLPLLHLLSGWSRAGHVDTHCLCYDFT TTPKSRPE | (90
POWCEVQGLVDERPFLHY DCVNHKAKAFAST,GKKVNVTKTHEEQTE
TTLROVVDFLKGQLLDTQVENLTPTEPLTLOARMSCEHEAHGHGRGS
WOFLFNGOKFLLFDSNNREWTALH PGAKKMTEKWEKNR DVTME FOK
TSLGDCKMWLEEFLMYWEQMLDPTKPPSTLAPGTTQPKAMATTLS PH
SLLITFLCFILAGK
ULBP2 MAAARATKILLCLPLLLLLSGWSRAGRADPHSLCYDITVIPKERDG | |93
PRWCAVQGQVDEKTFLHY DCGNKTVTPVS PLGKKINVT TARKAQN D
VLREVVDTLTEQLRDTQLENYTPKEPLTLOARMSCEQKAEGHSSGS
WQFSFDGQT FLLFDSEKRMATTVH PGARKMKEKWEN DKVVAMS FHY
FSMGDCTGWLEDFIMGMDSTLEPS AGAPTAMS SGTTQLRATATTT,T
LCCLLTILPCETLPGT
ULBP3 MARAASPATLPRLAILPYLLEDWSGTGRADAHSLWYNETITHLPRH | |94
GOOWCEVQSQVDOKNFLSYDCGSDKVLEMGHLEEQLYAT DARGKOL
EMLREVGQRLRLELADTELEDFTPSGPLTLOVRMSCECEADGY TRG
SWOFSFDGRKFLLFDSNNRRHTVVHAGARRMKERWEKDS GLTTFFK
MVSMRDCKSWLRDFLMHRKKRLEPTAPPTVAPGLAQPKATATTLSP
WSFLITLCFILPGT
ULBP4 HSTCENETIKST,SRPGOPWCEAQVFLNKNLEFLOYNSDNNMVKPLGL | 195 His31-
Extracellular | YEKKVYATSTRGELTOTLGEVGRDLRMLLCDTKPOIKTSDPSTLOV ASp225
XIACCHUIAL | pyrcOREAERCTGASHQFATNGEKSTLFDAMNMTHTVINHEASKTK Sp
Domain ETWKKDRGLEKYFRKLSKGDCDHWLREFLGHWEAMPEPTVS PVNAS
DTHWSSSSLPD
ULBP5 GLADPHSLCYDITVIPKFRPGPRWCAVQGQVDEKTFLAYDCGSKTV | 196 Gly26-
Extracellular | TEVSPLEKKLNVTTARKAONPVLREVVDILTEQLLDIOLENY TPKE Ared?3
XLACCHUIAL | p1,71,0ARMSCEQKAEGHGSGSHQLSFDGQTFLLFDSENRMATTVHP g
Domain GARKMKEKWENDKDMTMSFHY TSMGDCTGWLEDFLMGMDSTLEPSA
GAPPTMSSGTAQPR
ULBP6 MAAAATPALLLCLPLLFLLEGHSRARRDDPHSL,CYDITVIPKFRPG | 97
PRWCAVQGQVDEKTFLHY DCGNKTVTPVS PL,GKKLNVTMARKAQN P
VLREVVDTLTEQLLDTQLENYTPKEPLTT.OARMS CEQKAEGHSSGS
WQFSTDGQTFLLFDSEKRMATTVH PGARKVMKEKWENDKDVAMS FHY
TSMGDCTGWLEDFLMGMDSTLEPS AGAPLAMS SGTTQLRATATTT,T
LCCLLTILPCFTLPGT
B7-112 (a/k/a e — 198 | Asplo-
ICOSL) Thr256
Extracellular
Domain
B7-H6 \I*TSWGTTU‘JFWKSL 199 Asp25 -
Extracellular Ser262
Domain CESSE F{PE, y
B7-H5 200 Phe33 -
Extracellular Alal94
Domain
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B7-H3 201 Leu29 -
Extracellular Ala248
Domain

B7x (a/k/a 202 Leu25 -
B7-H4) Ser259
Extracellular

Domain

TMIGD?2 203 Leu23 -
Extracellular Gly150
Domain

L2 APTSSSTKKTQLQLEHLLLDLQMILNGINNYKNPKLTRMLTFKEYM | 2()4

PKKATELKHLQCTLEEELKPLEEVL.NLAQSKNFHLRPRDL TSNTNVT
VILELKGSETTFMCEYADETAT IVEFINRWITFCOSTTSTLT

IL-7 DCDTEGKDGKQYESVLMVSTDQLLDSMKETGSNCLNNEFNEFKRAT | 2()5
CDANKEGMFT,FRAARKLRQFLKMN STGDFDLHLLKVSEGTTTLLNC
TGOVKGRKPAATL.GEAQPTKSTEENKSTLKEQKKTNDLCFLKRLLOE T
KTCWNKTL.MGTKEH

IL-12 RNT.PVATPDPGME PCLHASQNTLLRAVSNMLOKARQTLEFYPCTSEE | 2()6
. TDHEDITKDKTSTVEACT,PLELTKNESCLNSRETSFITNGSCLASR
subunit alpha | yrgryarcnsSTYEDLRMYOVEPKTMNAKL LMD PKROT FT.DONML.
AVIDELMOALNFNSETVPOKSSTEEPDFYKTK TKTL.C TLLHAFRTRA
VTTDRVMSYTNAS

IL-12 TWELKKDVYVVELDWY PDAPGEMVVLTCDTPEEDGI TRTLDQSSEV | 2()7
. LGSGKTLTTQVKE FGDAGQYTCHKGGEVLSHSLLLLHKKEDGTWST
subunit beta | -1k poRE PRNKTFLRCEAKNYSGRETCHIL TTT STOLTFSVKSSR
GSSDPQGVTCGAATLSAERVRGDNKEYEYSVECQEDSACPAAEEST,
PTEVMVDAVHKLKYENYTSSFFTRDT TKPDPPKNL.QLKPLKNSROV
EVSWEYPDTWSTPHSYPSTTFCVOVQGKSKREKKDRVETDKTS ATV
TCRKNAST SVRAQDRYY SSSWSEWASVPCS

IL-15 NWVNVISDLKKIEDLIQSMATDATLYTESDVHPSCKVTIAMKCELLE | 28
LOVISLESGDASTHDTVENT T TLANNSLSSNGNVTESGCKECEELE
EKNTKEFLOSFVHTIVOMFINTS

IL-18 YFGKLESKLSVIRNINDQVLE I DQGNRPLFEDMTDSDCRDNAPRTT | 2()9
FTTSMYKDSQPRGMAVT I SVKCEK T STLSCENKT TSFKEMNPPDNT
KDTKSDTTFFORSVPGHDNKMOFE SSSYEGY FLACEKERDLFKLTT,
KKEDELGDRSIMETVONED

IL21 HKSSSQGODRHMIRMROLIDIVDOLKNYVNDLVPEFLPAPEDVETN | 210
CEWSAFSCTOKAQLKSANTGNNERT INVS TKKLKRKPPSTNAGRRQ
KHRLTCPSCDSYEKKPPKEFLERFKSTLLOKMT HOHLSSRTHGSEDS

[0133] In some embodiments, the costimulatory and/or adhesion molecule is linked to a
transmembrane donaim. In some embodiments, the transmembrane domain may be derived
from the transmembrane domain of CDS, an alpha, beta or zeta chain of a T-cell receptor,
CD28, CD3 epsilon, CD45, CD4, CD35, CDS8, CD9, CD16, CD22, CD33, CD37, CD64,
CDR80, CD86, CD134, CD137, CD154, KIRDS2, 0X40, CD2, CD27, LFA-1 (CDl1la,
CD18), ICOS (CD278), 4-1 BB (CD137), 4-1 BBL, GITR, CD40, BAFFR, HVEM
(LIGHTR), SLAMF7, NKp80 (KLRFI), CD160, CD19, IL2R beta, IL2R gamma, IL7R a,
ITGA1, VLAI1, CD49a, ITGA4, 1A4, CD49D, ITGA6, VLA-6, CD49f, ITGAD, CD114d,
ITGAE, CDI103, ITGAL, CDl11a, LFA-1, ITGAM, CD11b, ITGAX, CD11¢, ITGB1, CD29,
ITGB2, CD18, LFA-1, ITGB7, TNFR2, DNAMI1 (CD226), SLAMF4 (CD244, 2B4),
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CD84, CD96 (Tactile), CEACAMI1, CRT AM, Ly9 (CD229), CD160 (BY55), PSGLI,
CD100 (SEMA4D), SLAMF6 (NTB-A, Lyl08), SLAM (SLAMF1, CD150, IPO-3),
BLAME (SLAMF8), SELPLG (CD162), LTBR, PAG/Cbp, NKp44, NKp30, NKp4o6,
NKG2D, and/or NKG2C. In some embodiments, the transmembrane domain may be
derived from the transmembrane domain of CD28. In some embodiments, the
transmembrane domain of may be derived from the transmembrane domain of CDS, for
example, CD8a.

[0134] Without wishing to be bound by theory, reducing foreign junctions (i.e., between an
adhesion molecule and a transmembreane domain) in the foreign nucleic acid incorporated
into a lentiviral particle may reduce the immunogenicity of a subject to a lentiviral particle.
[0135] In some embodiments, the adhesion molecule binds to CD2. CD2 is also known as
T11, LFA-2, and the erythrocyte rosette receptor and is a surface protein expressed on T
lymphocytes and NK cells. CD2 is a natural ligand for CD58. In addition to performing
adhesion functions, engagement of CD2 provides a costimulatory signal that may enhance
activation and effector functions. In some embodiments, the lentiviral particle comprises a
molecule that binds to CD2. In some embodiments, the lentiviral particle comprises an
antibody, single domain antibody, antibody fragment, and/or nanobody specific for CD2. In
some embodiments, the lentiviral particle comprises CD58, or a functional portion thereof
that binds to CD2.

[0136] In some embodiments, the adhesion molecule is CD58. In some embodiments, the
co-stimulation molecule is a CD58 polypeptide comprising the amino acid sequence of SEQ
ID NO: 17. In some embodiments, the co-stimulation molecule is a CD58 polypeptide
comprising an amino acid sequence at least 80%, at least 85%, at least 90%, at least 95%,
at least 96%, at least 97%, at least 98% or at least 99% identical to SEQ ID NO: 17.

[0137] In some embodiments, the CD58 polypeptide is encoded by the nucleotide sequence
of SEQID NO: 18. In some embodiments, the CD58 polypeptide is encoded by a nucleotide
sequence at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%,
at least 98% or at least 99% identical to SEQ ID NO: 18.

Additional Non-Viral Proteins

[0138] In some embodiments, the viral particle comprises at least one non-viral protein. In
some embodiments, the viral particle comprises at least one non-viral protein in addition to

those described supra.
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[0139] In some embodiments, the viral particle comprises a targeting ligand. In some
embodiments, the viral particle comprises CD19, or a functional fragment thereof, coupled
to its native transmembrane domain or a heterologous transmembrane domain. In some
embodiments, CD19 acts as a ligand for blinatumomab, thus providing an adapter for
coupling the particle to T-cells via the anti-CD3 moiety of blinatumomab. In some
embodiments, another type of particle surface ligand can serve to couple an appropriately
surface engineered lentiviral particle to a T-cell using a multispecific antibody comprising
a binding moiety for the particle surface ligand. In some embodiments, the multispecific
antibody is a bispecific antibody, for example, a Bispecific T-cell engager (BiTE).

[0140] In some embodiments, the non-viral protein is a cytokine. In some embodiments, the
cytokine may be selected from the group consisting of IL-2, IL-7, IL-12, IL-15, IL-18, IL-
21, and any combination thereof. Where the non-viral protein used is a soluble protein (such
as an scFv or a cytokine) it may be tethered to the surface of the viral particle by fusion to
a transmembrane domain, such as the transmembrane domain of CDS. Alternatively, it may
be indirectly tethered to the lentiviral particle by use of a transmembrane protein engineered
to bind the soluble protein. Further inclusion of one or more cytoplasmic residues may
increase the stability of the fusion protein.

[0141] The mitogenic transduction enhancer and/or cytokine- based transduction enhancer
may comprise a “spacer sequence” to connect the antigen-binding domain with the
transmembrane domain. A flexible spacer allows the antigen-binding domain to orient in
different directions to facilitate binding. As used herein, the term “coupled to” refers to a
chemical linkage, a direct C-terminal to N-terminal fusion of two protein; chemical linkage
to a non-peptide space; chemical linkage to a polypeptide space; and C-terminal to N-
terminal fusion of two protein via peptide bonds to a polypeptide spacer, e.g., a spacer
sequence.

[0142] The spacer sequence may, for example, comprise an 1gG1 Fc region, an IgG1 hinge
or a human CD8 stalk or the mouse CD8 stalk. The spacer may alternatively comprise an
alternative linker sequence which has similar length and/or domain spacing properties as an
lgG1 Fc region, an 1gG1 hinge or a CD8 stalk. A human 1gG1 spacer may be altered to
remove Fc binding motifs. In some embodiments, the spacer sequence may be derived from
a human protein.

[0143] In some embodiments, the spacer sequence comprises a CD8 derived hinge.
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[0144] In some embodiments, the spacer sequence comprises a ‘short’ hinge. The short
hinge is described as hinge region comprising fewer nucleotides relative to CAR hinge
regions known in the art.

[0145] In some embodiments, the viral particle comprises a polypeptide comprising a CD8
hinge that shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least
99%, or 100% identity to SEQ ID NO: 3.

[0146] In some embodiments, the viral particle comprises a nucleic acid sequence
encoding a CD8 hinge that shares at least 75%, at least 80%, at least 85%, at least 90%, at
least 95%, at least 99%, or 100% identity to SEQ ID NO: 8.

[0147] The transmembrane domain is the sequence of the mitogenic transduction enhancer
and/or cytokine-based transduction enhancer that spans the membrane. The transmembrane
domain may comprise a hydrophobic alpha helix. The transmembrane domain may be
derived from CD28. In some embodiments, the transmembrane domain is derived from a
human protein.

[0148] The viral particle of the present invention may comprise a cytokine-based
transduction enhancer in the viral envelope. In some embodiments, the cytokine-based
transduction enhancer is derived from the host cell during viral particle production. In some
embodiments, the cytokine-based transduction enhancer is made by the host cell and
expressed at the cell surface. When the nascent viral particle buds from the host cell
membrane, the cytokine-based transduction enhancer may be incorporated in the viral
envelope as part of the packaging cell-derived lipid bilayer.

[0149] The cytokine-based transduction enhancer may comprise a cytokine domain and a
transmembrane domain. It may have the structure C-S-TM, where C is the cytokine domain,
S is an optional spacer domain (e.g., a spacer sequence) and TM is the transmembrane
domain. The spacer domain and transmembrane domains are as defined above.

[0150] The cytokine domain may comprise a T-cell activating cytokine, such as from IL2,
IL7 and IL15, or a functional fragment thereof. As used herein, a “functional fragment” of
a cytokine is a fragment of a polypeptide that retains the capacity to bind its particular
receptor and activate T-cells.

[0151] IL2 is one of the factors secreted by T cells to regulate the growth and differentiation
of T cells and certain B cells. IL2 is a lymphokine that induces the proliferation of responsive
T cells. It is secreted as a single glycosylated polypeptide, and cleavage of a signal sequence

is required for its activity. Solution NMR suggests that the structure of IL2 comprises a
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bundle of 4 helices (termed A-D), flanked by 2 shorter helices and several poorly defined
loops. Residues in helix A, and in the loop region between helices A and B, are important
for receptor binding.

Viral Envelope Proteins

[0152] In some embodiments, the viral envelope comprises a viral envelope protein. In
some embodiments, a viral envelope protein is a VSV-G envelope protein, a measles virus
envelope protein, a nipha virus envelope protein, or a cocal virus G protein. In some
embodiments, the viral particle comprises a modified VSV G protein that lacks LDLR
binding affinity. In some embodiments, these mutations comprise mutations at positions 47
(for example, K47Q) and/or 354 (for example, R354A).

[0153] In some embodiments, the viral envelope protein is a VSV G protein from the Cocal
strain (Cocal glycoprotein). In some embodiments, the VSV G protein is a Cocal envelope
protein containing a mutation at position 354 (R354). In some embodiments, the VSV G
protein is a Cocal envelope protein containing a mutation at position 47 (K47). In some
embodiments, the VSV G protein is a Cocal envelope variant containing the R354Q
mutation relative to SEQ ID NO: 5. In some embodiments, the VSV G protein is a Cocal
envelope variant containing the K47Q mutation relative to SEQ ID NO: 5. In some
embodiments, this variant may be referred to as “blinded” Cocal envelope. [llustrative Cocal
envelope variants are provided in, e.g., US 2020/0216502 A1, which is incorporated herein
by reference in its entirety.

[0154] In some embodiments, the viral particle comprises a Cocal glycoprotein
comprising an amino acid sequence with at least 75%, at least 80%, at least 85%, at least
90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO: 5. In some
embodiments, the viral particle comprises SEQ ID NO: 5.

[0155] In some embodiments, a nucleotide sequence encoding the viral particle comprises
a nucleotide sequence encoding a Cocal glycoprotein. In some embodiments, the
nucleotide sequence encoding a Cocal glycoprotein has at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO: 10. In
some embodiments, the nucleotide sequence encoding a Cocal glycoprotein comprises the
sequence of SEQ ID NO: 10.

[0156] In some embodiments, a nucleotide sequence encoding the viral particle comprises
a nucleotide sequence encoding a Cocal glycoprotein. In some embodiments, the

nucleotide sequence encoding a Cocal glycoprotein has at least 75%, at least 80%, at least
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85%, at least 90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO: 104. In
some embodiments, the nucleotide sequence encoding a Cocal glycoprotein comprises the
sequence of SEQ ID NO: 104.

[0157] Various fusion glycoproteins can be used to pseudotype lentiviral particles. While
the most commonly used example is the envelope glycoprotein from vesicular stomatitis
virus (VSV-G), many other viral proteins have also been used for pseudotyping of lentiviral
particles. See Joglekar et al. Human Gene Therapy Methods 28:291-301 (2017). The present
disclosure contemplates substitution of various fusion glycoproteins. Notably, some fusion
glycoproteins result in higher viral particle efficiency.

[0158] In some embodiments, pseudotyping a fusion glycoprotein or functional variant
thereof facilitates targeted transduction of specific cell types, including, but not limited to,
T cells or NK-cells. In some embodiments, the fusion glycoprotein or functional variant
thereof is/are full-length polypeptide(s), functional fragment(s), homolog(s), or functional
variant(s) of Human immunodeficiency virus (HIV) gp160, Murine leukemia virus (MLV)
gp70, Gibbon ape leukemia virus (GALV) gp70, Feline leukemia virus (RD114) gp70,
Amphotropic retrovirus (Ampho) gp70, 10A1 MLV (10A1) gp70, Ecotropic retrovirus
(Eco) gp70, Baboon ape leukemia virus (BaEV) gp70, Measles virus (MV) H and F, Nipah
virus (NiV) H and F, Rabies virus (RabV) G, Mokola virus (MOKYV) G, Ebola Zaire virus
(EboZ) G, Lymphocytic choriomeningitis virus (LCMV) GP1 and GP2, Baculovirus GP64,
Chikungunya virus (CHIKV) E1 and E2, Ross River virus (RRV) E1 and E2, Semliki Forest
virus (SFV) El and E2, Sindbis virus (SV) E1 and E2, Venezualan equine encephalitis virus
(VEEV) E1 and E2, Western equine encephalitis virus (WEEV) E1 and E2, Influenza A, B,
C, or D HA, Fowl Plague Virus (FPV) HA, anti-CD3 scFv, (CD3), Vesicular stomatitis
virus VSV-G, or Chandipura virus and Piry virus CNV-G and PRV-G.

[0159] In some embodiments, the fusion glycoprotein or functional variant thereof is a full-
length polypeptide, functional fragment, homolog, or functional variant of the G protein of
Vesicular Stomatitis Alagoas Virus (VSAV), Carajas Vesiculovirus (CJSV), Chandipura
Vesiculovirus (CHPV), Cocal Vesiculovirus (COCV), Vesicular Stomatitis Indiana Virus
(VSIV), Isfahan Vesiculovirus (ISFV), Maraba Vesiculovirus (MARAV), Vesicular
Stomatitis New Jersey virus (VSNJV), Bas-Congo Virus (BASV). In some embodiments,
the fusion glycoprotein or functional variant thereof is the Cocal virus G protein.

[0160] In some embodiments, the viral particle is a Nipah virus (NiV) envelope

pseudotyped lentivirus particle (“Nipah envelope pseudotyped vector”). In some
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embodiments, the Nipah envelope pseudotyped vector is pseudotyped using Nipah virus
envelope glycoproteins NiV-F and NiV-G. In some embodiments, the NiV-F and/or NiV-G
glycoproteins on such Nipah envelope pseudotyped vector are modified variants. In some
embodiments, the NiV-F and/or NiV-G glycoproteins on such Nipah envelope pseudotyped
vector are modified to include an antigen binding domain. In some embodiments, the
antigen is EpCAM, CD4, or CD8. In some embodiments, the Nipah envelope pseudotyped
vector can efficiently transduce cells expressing EpCAM, CD4, or CD8. See US. Pat. No.
9,486,539 and Bender et al. PLoS Pathog. (2016) Jun; 12(6): e1005641.

Exemplary Viral Envelopes

[0161] In some embodiments, the viral particle comprises a viral envelope comprising (1)
an immune cell-activating protein, (ii) a co-stimulatory molecule, (iii) an adhesion
molecule, or (iv) any combination of (i)-(iii). In some embodiments, the viral particle
comprises a viral envelope comprising (i) an immune cell-activating protein, (ii) a co-
stimulatory molecule, (iii) an adhesion molecule, or (iv) any combination of at least two of
(1)-(iii). In some embodiments, the viral particle comprises a viral envelope comprising (i)
an immune cell-activating protein and (ii) a co-stimulatory molecule. In some
embodiments, the viral particle comprises a viral envelope comprising (i) an immune cell-
activating protein and (ii) an adhesion molecule. In some embodiments, the viral particle
comprises a viral envelope comprising (i) an immune cell-activating protein, (ii) a co-
stimulatory molecule, and (iii) an adhesion molecule. In some embodiments, the viral
particle comprises a viral envelope comprising (i) an immune cell-activating protein, (ii) a
co-stimulatory molecule, and (iii) a plurality of adhesion molecules.

[0162] In some embodiments, the viral particle comprises a viral envelope comprising (i)
an immune cell-activating protein that specifically binds CD28, CD2, CD3, CD28H, LFA-
1, 0X40, 4-1BB, CD40L, DNAM-1, CD27, ICOS, LIGHT, GITR, CD30, SLAM, Ly-9,
CD84, Ly108, NKG2D, NKp46, NKp44, NKp30, CD244, or NKp80, (ii) a co-stimulatory
molecule selected from TCR a chain, TCR 3 chain, TCR { chain, CD3 ¢ TCR subunit,
CD3 y TCR subunit, CD3 é TCR subunit, CD45, CD2, CD4, CD5, CD8, CD9, CD16,
CD22, CD33, CD28, CD37, CD64, CD80, CD86, CD134, CD137, CD154, and any
combination thereof, (iii) an adhesion molecule selected from CD58, HHLA2, ICAM-1,
OX40L, 4-1BBL, CD40, CD155, CD70, HVEM, GITRL, ICOSL, CD30L, SLAM, Ly-9,
CD84, Ly108, MICA, MICB, ULBP1, ULBP2, ULBP3, ULBP4, ULBP5, ULBP6, B7-

H6, and any combination thereof, or (iv) any combination of (i)-(iii). In some
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embodiments, the viral particle comprises a viral envelope comprising (i) an immune cell-
activating protein that specifically binds CD28, CD2, CD3, CD28H, LFA-1, 0X40, 4-
1BB, CD40L, DNAM-1, CD27, ICOS, LIGHT, GITR, CD30, SLAM, Ly-9, CDg4,
Ly108, NKG2D, NKp46, NKp44, NKp30, CD244, or NKp80, (ii) a co-stimulatory
molecule selected from TCR a chain, TCR 3 chain, TCR { chain, CD3 ¢ TCR subunit,
CD3 y TCR subunit, CD3 6 TCR subunit, CD45, CD2, CD4, CD5, CDS, CD9, CD16,
CD22, CD33, CD28, CD37, CD64, CD80, CD86, CD134, CD137, CD154, and any
combination thereof, (iii) an adhesion molecule selected from CD58, HHLA2, ICAM-1,
0X40L, 4-1BBL, CD40, CD155, CD70, HVEM, GITRL, ICOSL, CD30L, SLAM, Ly-9,
CDg84, Ly108, MICA, MICB, ULBP1, ULBP2, ULBP3, ULBP4, ULBPS, ULBP6, B7-
H6, and any combination thereof, or (iv) any combination of at least two of (i)-(iii). In
some embodiments, the viral particle comprises a viral envelope comprising (i) an immune
cell-activating protein that specifically binds CD28, CD2, CD3, CD28H, LFA-1, OX40, 4-
1BB, CD40L, DNAM-1, CD27, ICOS, LIGHT, GITR, CD30, SLAM, Ly-9, CDg4,
Ly108, NKG2D, NKp46, NKp44, NKp30, CD244, or NKp80, and (ii) a co-stimulatory
molecule selected from TCR a chain, TCR 3 chain, TCR { chain, CD3 ¢ TCR subunit,
CD3 y TCR subunit, CD3 6 TCR subunit, CD45, CD2, CD4, CD5, CDS, CD9, CD16,
CD22, CD33, CD28, CD37, CD64, CD80, CD86, CD134, CD137, CD154, and any
combination thereof. In some embodiments, the viral particle comprises a viral envelope
comprising (i) an immune cell-activating protein that specifically binds CD28, CD2, CD3,
CD28H, LFA-1, 0X40, 4-1BB, CD40L, DNAM-1, CD27, ICOS, LIGHT, GITR, CD30,
SLAM, Ly-9, CD84, Ly108, NKG2D, NKp46, NKp44, NKp30, CD244, or NKp80, and
(i1) an adhesion molecule selected from CD58, HHLA2, ICAM-1, OX40L, 4-1BBL,
CD40, CD155, CD70, HVEM, GITRL, ICOSL, CD30L, SLAM, Ly-9, CD84, Ly108,
MICA, MICB, ULBP1, ULBP2, ULBP3, ULBP4, ULBP5, ULBP6, B7-H6, and any
combination thereof. In some embodiments, the viral particle comprises a viral envelope
comprising (i) an immune cell-activating protein that specifically binds CD28, CD2, CD3,
CD28H, LFA-1, 0X40, 4-1BB, CD40L, DNAM-1, CD27, ICOS, LIGHT, GITR, CD30,
SLAM, Ly-9, CD84, Ly108, NKG2D, NKp46, NKp44, NKp30, CD244, or NKp80, (ii) a
co-stimulatory molecule selected from TCR o chain, TCR B chain, TCR { chain, CD3 ¢
TCR subunit, CD3 y TCR subunit, CD3 6 TCR subunit, CD45, CD2, CD4, CD5, CDS,
CD9, CD16, CD22, CD33, CD28, CD37, CD64, CD80, CD86, CD134, CD137, CD154,

and any combination thereof, and (iii) an adhesion molecule selected from CD58, HHLA?2,
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ICAM-1, OX40L, 4-1BBL, CD40, CD155, CD70, HVEM, GITRL, ICOSL, CD30L,
SLAM, Ly-9, CD84, Ly108, MICA, MICB, ULBP1, ULBP2, ULBP3, ULBP4, ULBPS5,
ULBP6, B7-H6, and any combination thereof.

[0163] In some embodiments, the viral particle comprises a viral envelope comprising (i)
an immune cell-activating protein that specifically binds CD3, (ii) a co-stimulatory
molecule selected from CD80, CD8&6, and a combination thereof, (iii) an adhesion
molecule comprising a CD58 polypeptide, or (iv) any combination of (i)-(iii). In some
embodiments, the viral particle comprises a viral envelope comprising (i) an immune cell-
activating protein that specifically binds CD?3, (i) a co-stimulatory molecule selected from
CD80, CD86, and a combination thereof, (iii) an adhesion molecule comprising a CD58
polypeptide, or (iv) any combination of at least two of (i)-(iii). In some embodiments, the
viral particle comprises a viral envelope comprising (i) an immune cell-activating protein
that specifically binds CD3, and (ii) a co-stimulatory molecule selected from CD8O0,
CD86, and a combination thereof. In some embodiments, the viral particle comprises a
viral envelope comprising (i) an immune cell-activating protein that specifically binds
CD3, and (ii) an adhesion molecule comprising a CD58 polypeptide. In some
embodiments, the viral particle comprises a viral envelope comprising (i) an immune cell-
activating protein that specifically binds CD?3, (i) a co-stimulatory molecule selected from
CD80, CD86, and a combination thereof, and (iii) an adhesion molecule comprising a
CD58 polypeptide.

[0164] In some embodiments, the viral particle comprises a viral envelope comprising (i)
an immune cell-activating protein that specifically binds CD3, (ii) a co-stimulatory
molecule comprising a CD80 polypeptide, (iii) an adhesion molecule comprising a CD58
polypeptide, or (iv) any combination of (i)-(iii). In some embodiments, the viral particle
comprises a viral envelope comprising (i) an immune cell-activating protein that
specifically binds CD3, (ii) a co-stimulatory molecule comprising a CD80 polypeptide,
(iii) an adhesion molecule comprising a CD58 polypeptide, or (iv) any combination of at
least two of (i)-(iii). In some embodiments, the viral particle comprises a viral envelope
comprising (i) an immune cell-activating protein that specifically binds CD3, and (ii) a co-
stimulatory molecule comprising a CD80 polypeptide. In some embodiments, the viral
particle comprises a viral envelope comprising (i) an immune cell-activating protein that
specifically binds CD3, and (ii) an adhesion molecule comprising a CD58 polypeptide. In

some embodiments, the viral particle comprises a viral envelope comprising (i) an immune

35



WO 2023/215848 PCT/US2023/066636

cell-activating protein that specifically binds CD3, (ii) a co-stimulatory molecule
comprising a CD80 polypeptide, and (iii) an adhesion molecule comprising a CD58
polypeptide.

[0165] In some embodiments, the viral particle comprises a viral envelope comprising (i)
an immune cell-activating protein that specifically binds CD3, (ii) a co-stimulatory
molecule comprising a CD86 polypeptide, (iii) an adhesion molecule comprising a CD58
polypeptide, or (iv) any combination of (i)-(iii). In some embodiments, the viral particle
comprises a viral envelope comprising (i) an immune cell-activating protein that
specifically binds CD3, (ii) a co-stimulatory molecule comprising a CD86 polypeptide,
(ii1) an adhesion molecule comprising a CD58 polypeptide, or (iv) any combination of at
least two of (i)-(iii). In some embodiments, the viral particle comprises a viral envelope
comprising (i) an immune cell-activating protein that specifically binds CD3, and (ii) a co-
stimulatory molecule comprising a CD86 polypeptide. In some embodiments, the viral
particle comprises a viral envelope comprising (i) an immune cell-activating protein that
specifically binds CD3, and (ii) an adhesion molecule comprising a CD58 polypeptide. In
some embodiments, the viral particle comprises a viral envelope comprising (i) an immune
cell-activating protein that specifically binds CD3, (ii) a co-stimulatory molecule
comprising a CD86 polypeptide, and (iii) an adhesion molecule comprising a CD58
polypeptide.

[0166] In some embodiments, the viral particle comprises a viral envelope comprising (i)
an antibody that specifically binds CD3 or an antigen binding fragment thereof, (ii) a co-
stimulatory molecule comprising a CD80 polypeptide, (iii) an adhesion molecule
comprising a CD58 polypeptide, or (iv) any combination of (i)-(iii). In some
embodiments, the viral particle comprises a viral envelope comprising (i) an antibody that
specifically binds CD3 or an antigen binding fragment thereof, (i1) a co-stimulatory
molecule comprising a CD80 polypeptide, (iii) an adhesion molecule comprising a CD58
polypeptide, or (iv) any combination of at least two of (i)-(iii). In some embodiments, the
viral particle comprises a viral envelope comprising (i) an antibody that specifically binds
CD3 or an antigen binding fragment thereof, and (ii) a co-stimulatory molecule
comprising a CD80 polypeptide. In some embodiments, the viral particle comprises a viral
envelope comprising (i) an antibody that specifically binds CD3 or an antigen binding
fragment thereof, and (ii) an adhesion molecule comprising a CD58 polypeptide. In some

embodiments, the viral particle comprises a viral envelope comprising (i) an antibody that
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specifically binds CD3 or an antigen binding fragment thereof, (i1) a co-stimulatory
molecule comprising a CD80 polypeptide, and (iii) an adhesion molecule comprising a
CD58 polypeptide.

[0167] In some embodiments, the viral particle comprises a viral envelope comprising (i)
an antibody that specifically binds CD3 or an antigen binding fragment thereof, (ii) a co-
stimulatory molecule comprising a CD86 polypeptide, (iii) an adhesion molecule
comprising a CD58 polypeptide, or (iv) any combination of (i)-(iii). In some
embodiments, the viral particle comprises a viral envelope comprising (i) an antibody that
specifically binds CD3 or an antigen binding fragment thereof, (ii) a co-stimulatory
molecule comprising a CD86 polypeptide, (iii) an adhesion molecule comprising a CD58
polypeptide, or (iv) any combination of at least two of (i)-(iii). In some embodiments, the
viral particle comprises a viral envelope comprising (i) an antibody that specifically binds
CD3 or an antigen binding fragment thereof, and (ii) a co-stimulatory molecule
comprising a CD86 polypeptide. In some embodiments, the viral particle comprises a viral
envelope comprising (i) an antibody that specifically binds CD3 or an antigen binding
fragment thereof, and (ii) an adhesion molecule comprising a CD58 polypeptide. In some
embodiments, the viral particle comprises a viral envelope comprising (i) an antibody that
specifically binds CD3 or an antigen binding fragment thereof, (ii) a co-stimulatory
molecule comprising a CD86 polypeptide, and (iii) an adhesion molecule comprising a
CD58 polypeptide.

[0168] In some embodiments, the viral particle comprises a viral envelope comprising (i)
an antibody that specifically binds CD3 or an antigen binding fragment thereof, wherein
the antibody or antigen binding fragment comprises CDR-L1 of SEQ ID NO: 133, CDR-
L2 of SEQ ID NO: 134, CDR-L3 of SEQ ID NO: 135, CDR-H1 of SEQ ID NO: 48, CDR-
H2 of SEQ ID NO: 36, and CDR-H3 of SEQ ID NO: 38, (ii) a co-stimulatory molecule
comprising a CD80 polypeptide comprising the amino acid sequence of SEQ ID NO: 20,
(iii) an adhesion molecule comprising a CD58 polypeptide comprising the amino acid
sequence of SEQ ID NO: 17, or (iv) any combination of (i)-(iii). In some embodiments,
the viral particle comprises a viral envelope comprising (i) an antibody that specifically
binds CD3 or an antigen binding fragment thereof, wherein the antibody or antigen
binding fragment comprises CDR-L1 of SEQ ID NO: 133, CDR-L2 of SEQ ID NO: 134,
CDR-L3 of SEQ ID NO: 135, CDR-H1 of SEQ ID NO: 48, CDR-H2 of SEQ ID NO: 36,
and CDR-H3 of SEQ ID NO: 38, (ii) a co-stimulatory molecule comprising a CD80
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polypeptide comprising the amino acid sequence of SEQ ID NO: 20, (iii) an adhesion
molecule comprising a CD58 polypeptide comprising the amino acid sequence of SEQ ID
NO: 17, or (iv) any combination of at least two of (i)-(iii). In some embodiments, the viral
particle comprises a viral envelope comprising (i) an antibody that specifically binds CD3
or an antigen binding fragment thereof, wherein the antibody or antigen binding fragment
comprises CDR-L1 of SEQ ID NO: 133, CDR-L2 of SEQ ID NO: 134, CDR-L3 of SEQ
ID NO: 135, CDR-H1 of SEQ ID NO: 48, CDR-H2 of SEQ ID NO: 36, and CDR-H3 of
SEQ ID NO: 38, and (ii) a co-stimulatory molecule comprising a CD80 polypeptide
comprising the amino acid sequence of SEQ ID NO: 20. In some embodiments, the viral
particle comprises a viral envelope comprising (i) an antibody that specifically binds CD3
or an antigen binding fragment thereof, wherein the antibody or antigen binding fragment
comprises CDR-L1 of SEQ ID NO: 133, CDR-L2 of SEQ ID NO: 134, CDR-L3 of SEQ
ID NO: 135, CDR-H1 of SEQ ID NO: 48, CDR-H2 of SEQ ID NO: 36, and CDR-H3 of
SEQ ID NO: 38, and (ii) an adhesion molecule comprising a CD58 polypeptide
comprising the amino acid sequence of SEQ ID NO: 17. In some embodiments, the viral
particle comprises a viral envelope comprising (i) an antibody that specifically binds CD3
or an antigen binding fragment thereof, wherein the antibody or antigen binding fragment
comprises CDR-L1 of SEQ ID NO: 133, CDR-L2 of SEQ ID NO: 134, CDR-L3 of SEQ
ID NO: 135, CDR-H1 of SEQ ID NO: 48, CDR-H2 of SEQ ID NO: 36, and CDR-H3 of
SEQ ID NO: 38, (ii) a co-stimulatory molecule comprising a CD80 polypeptide
comprising the amino acid sequence of SEQ ID NO: 20, and (iii) an adhesion molecule
comprising a CD58 polypeptide comprising the amino acid sequence of SEQ ID NO: 17.
[0169] In some embodiments, the viral particle comprises a viral envelope comprising (i)
an antibody that specifically binds CD3 or an antigen binding fragment thereof, wherein
the antibody or antigen binding fragment comprises CDR-L1 of SEQ ID NO: 133, CDR-
L2 of SEQ ID NO: 134, CDR-L3 of SEQ ID NO: 135, CDR-H1 of SEQ ID NO: 48, CDR-
H2 of SEQ ID NO: 36, and CDR-H3 of SEQ ID NO: 38, (ii) a co-stimulatory molecule
comprising a CD86 polypeptide comprising the amino acid sequence of SEQ ID NO: 23,
(iii) an adhesion molecule comprising a CD58 polypeptide comprising the amino acid
sequence of SEQ ID NO: 17, or (iv) any combination of (i)-(iii). In some embodiments,
the viral particle comprises a viral envelope comprising (i) an antibody that specifically
binds CD3 or an antigen binding fragment thereof, wherein the antibody or antigen
binding fragment comprises CDR-L1 of SEQ ID NO: 133, CDR-L2 of SEQ ID NO: 134,
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CDR-L3 of SEQ ID NO: 135, CDR-H1 of SEQ ID NO: 48, CDR-H2 of SEQ ID NO: 36,
and CDR-H3 of SEQ ID NO: 38, (ii) a co-stimulatory molecule comprising a CD86
polypeptide comprising the amino acid sequence of SEQ ID NO: 23, (iii) an adhesion
molecule comprising a CD58 polypeptide comprising the amino acid sequence of SEQ ID
NO: 17, or (iv) any combination of at least two of (i)-(iii). In some embodiments, the viral
particle comprises a viral envelope comprising (i) an antibody that specifically binds CD3
or an antigen binding fragment thereof, wherein the antibody or antigen binding fragment
comprises CDR-L1 of SEQ ID NO: 133, CDR-L2 of SEQ ID NO: 134, CDR-L3 of SEQ
ID NO: 135, CDR-H1 of SEQ ID NO: 48, CDR-H2 of SEQ ID NO: 36, and CDR-H3 of
SEQ ID NO: 38, and (ii) a co-stimulatory molecule comprising a CD86 polypeptide
comprising the amino acid sequence of SEQ ID NO: 23. In some embodiments, the viral
particle comprises a viral envelope comprising (i) an antibody that specifically binds CD3
or an antigen binding fragment thereof, wherein the antibody or antigen binding fragment
comprises CDR-L1 of SEQ ID NO: 133, CDR-L2 of SEQ ID NO: 134, CDR-L3 of SEQ
ID NO: 135, CDR-H1 of SEQ ID NO: 48, CDR-H2 of SEQ ID NO: 36, and CDR-H3 of
SEQ ID NO: 38, and (ii) an adhesion molecule comprising a CD58 polypeptide
comprising the amino acid sequence of SEQ ID NO: 17. In some embodiments, the viral
particle comprises a viral envelope comprising (i) an antibody that specifically binds CD3
or an antigen binding fragment thereof, wherein the antibody or antigen binding fragment
comprises CDR-L1 of SEQ ID NO: 133, CDR-L2 of SEQ ID NO: 134, CDR-L3 of SEQ
ID NO: 135, CDR-H1 of SEQ ID NO: 48, CDR-H2 of SEQ ID NO: 36, and CDR-H3 of
SEQ ID NO: 38, (ii) a co-stimulatory molecule comprising a CD86 polypeptide
comprising the amino acid sequence of SEQ ID NO: 23, and (iii) an adhesion molecule
comprising a CD58 polypeptide comprising the amino acid sequence of SEQ ID NO: 17.
[0170] In some embodiments, the viral particle comprises a viral envelope comprising (i)
an immune cell-activating protein, (ii) a co-stimulatory molecule, (iii) an adhesion
molecule, or (iv) any combination of (i)-(iii), and a viral envelope protein. In some
embodiments, the viral particle comprises a viral envelope comprising (i) an immune cell-
activating protein, (ii) a co-stimulatory molecule, (iii) an adhesion molecule, or (iv) any
combination of at least two of (i)-(iii), and a viral envelope protein. In some
embodiments, the viral particle comprises a viral envelope comprising (i) an immune cell-
activating protein, (ii) a co-stimulatory molecule, and (iii) a viral envelope protein. In

some embodiments, the viral particle comprises a viral envelope comprising (i) an immune
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cell-activating protein, (ii) an adhesion molecule, and (iii) a viral envelope protein. In
some embodiments, the viral particle comprises a viral envelope comprising (i) an immune
cell-activating protein, (ii) a co-stimulatory molecule, (iii) an adhesion molecule, and (iv)
a viral envelope protein.

[0171] In some embodiments, the viral particle comprises a viral envelope comprising (i)
an immune cell-activating protein that specifically binds CD28, CD2, CD3, CD28H, LFA-
1, 0X40, 4-1BB, CD40L, DNAM-1, CD27, ICOS, LIGHT, GITR, CD30, SLAM, Ly-9,
CD84, Ly108, NKG2D, NKp46, NKp44, NKp30, CD244, or NKp80, (ii) a co-stimulatory
molecule selected from TCR a chain, TCR 3 chain, TCR { chain, CD3 ¢ TCR subunit,
CD3 y TCR subunit, CD3 5 TCR subunit, CD45, CD2, CD4, CD5, CD8, CD9, CD16,
CD22, CD33, CD28, CD37, CD64, CD80, CD86, CD134, CD137, CD154, and any
combination thereof, (iii) an adhesion molecule selected from CD58, HHLA2, ICAM-1,
OX40L, 4-1BBL, CD40, CD155, CD70, HVEM, GITRL, ICOSL, CD30L, SLAM, Ly-9,
CDg84, Ly108, MICA, MICB, ULBP1, ULBP2, ULBP3, ULBP4, ULBPS, ULBP6, B7-
H6, and any combination thereof, or (iv) any combination of (i)-(iii), and a viral envelope
protein. In some embodiments, the viral particle comprises a viral envelope comprising (i)
an immune cell-activating protein that specifically binds CD28, CD2, CD3, CD28H, LFA-
1, 0X40, 4-1BB, CD40L, DNAM-1, CD27, ICOS, LIGHT, GITR, CD30, SLAM, Ly-9,
CD84, Ly108, NKG2D, NKp46, NKp44, NKp30, CD244, or NKp80, (ii) a co-stimulatory
molecule selected from TCR a chain, TCR 3 chain, TCR { chain, CD3 ¢ TCR subunit,
CD3 y TCR subunit, CD3 é TCR subunit, CD45, CD2, CD4, CD5, CD8, CD9, CD16,
CD22, CD33, CD28, CD37, CD64, CD80, CD86, CD134, CD137, CD154, and any
combination thereof, (iii) an adhesion molecule selected from CD58, HHLA2, ICAM-1,
OX40L, 4-1BBL, CD40, CD155, CD70, HVEM, GITRL, ICOSL, CD30L, SLAM, Ly-9,
CDg84, Ly108, MICA, MICB, ULBP1, ULBP2, ULBP3, ULBP4, ULBPS, ULBP6, B7-
H6, and any combination thereof, or (iv) any combination of at least two of (i)-(iii), and a
viral envelope protein. In some embodiments, the viral particle comprises a viral envelope
comprising (i) an immune cell-activating protein that specifically binds CD28, CD2, CD3,
CD28H, LFA-1, 0X40, 4-1BB, CD40L, DNAM-1, CD27, ICOS, LIGHT, GITR, CD30,
SLAM, Ly-9, CD84, Ly108, NKG2D, NKp46, NKp44, NKp30, CD244, or NKp80, (ii) a
co-stimulatory molecule selected from TCR o chain, TCR B chain, TCR { chain, CD3 ¢
TCR subunit, CD3 y TCR subunit, CD3 6 TCR subunit, CD45, CD2, CD4, CD5, CDS,
CD9, CD16, CD22, CD33, CD28, CD37, CD64, CD80, CD86, CD134, CD137, CD154,
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and any combination thereof, and (iii) a viral envelope protein. In some embodiments, the
viral particle comprises a viral envelope comprising (i) an immune cell-activating protein
that specifically binds CD28, CD2, CD3, CD28H, LFA-1, 0X40, 4-1BB, CD40L,
DNAM-1, CD27, ICOS, LIGHT, GITR, CD30, SLAM, Ly-9, CD84, Ly108, NKG2D,
NKp46, NKp44, NKp30, CD244, or NKp80, (ii) an adhesion molecule selected from
CD58, HHLA2, ICAM-1, OX40L, 4-1BBL, CD40, CD155, CD70, HVEM, GITRL,
ICOSL, CD30L, SLAM, Ly-9, CD84, Ly108, MICA, MICB, ULBP1, ULBP2, ULBP3,
ULBP4, ULBP5, ULBP6, B7-H6, and any combination thereof, and (iii) a viral envelope
protein. In some embodiments, the viral particle comprises a viral envelope comprising (i)
an immune cell-activating protein that specifically binds CD28, CD2, CD3, CD28H, LFA-
1, 0X40, 4-1BB, CD40L, DNAM-1, CD27, ICOS, LIGHT, GITR, CD30, SLAM, Ly-9,
CD84, Ly108, NKG2D, NKp46, NKp44, NKp30, CD244, or NKp80, (ii) a co-stimulatory
molecule selected from TCR a chain, TCR 3 chain, TCR { chain, CD3 ¢ TCR subunit,
CD3 y TCR subunit, CD3 é TCR subunit, CD45, CD2, CD4, CD5, CD8, CD9, CD16,
CD22, CD33, CD28, CD37, CD64, CD80, CD86, CD134, CD137, CD154, and any
combination thereof, (iii) an adhesion molecule selected from CD58, HHLA2, ICAM-1,
OX40L, 4-1BBL, CD40, CD155, CD70, HVEM, GITRL, ICOSL, CD30L, SLAM, Ly-9,
CD84, Ly108, MICA, MICB, ULBP1, ULBP2, ULBP3, ULBP4, ULBP5, ULBP6, B7-
H6, and any combination thereof, and (iv) a viral envelope protein.

[0172] In some embodiments, the viral particle comprises a viral envelope comprising (i)
an immune cell-activating protein that specifically binds CD3, (ii) a co-stimulatory
molecule selected from CD80, CD8&6, and a combination thereof, (iii) an adhesion
molecule comprising a CD58 polypeptide, or (iv) any combination of (i)-(iii), and a viral
envelope protein. In some embodiments, the viral particle comprises a viral envelope
comprising (i) an immune cell-activating protein that specifically binds CD3, (ii) a co-
stimulatory molecule selected from CD80, CD86, and a combination thereof, (iii) an
adhesion molecule comprising a CD58 polypeptide, or (iv) any combination of at least two
of (i)-(iii), and a viral envelope protein. In some embodiments, the viral particle
comprises a viral envelope comprising (i) an immune cell-activating protein that
specifically binds CD3, (ii) a co-stimulatory molecule selected from CD80, CD86, and a
combination thereof, and (iii) a viral envelope protein. In some embodiments, the viral
particle comprises a viral envelope comprising (i) an immune cell-activating protein that

specifically binds CD3, (ii) an adhesion molecule comprising a CD58 polypeptide, and
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(iii) a viral envelope protein. In some embodiments, the viral particle comprises a viral
envelope comprising (i) an immune cell-activating protein that specifically binds CD3, (ii)
a co-stimulatory molecule selected from CD80, CD86, and a combination thereof, (iii) an
adhesion molecule comprising a CD58 polypeptide, and (iv) a viral envelope protein.
[0173] In some embodiments, the viral particle comprises a viral envelope comprising (i)
an immune cell-activating protein that specifically binds CD3, (ii) a co-stimulatory
molecule comprising a CD80 polypeptide, (iii) an adhesion molecule comprising a CD58
polypeptide, or (iv) any combination of (i)-(iii), and a viral envelope protein. In some
embodiments, the viral particle comprises a viral envelope comprising (i) an immune cell-
activating protein that specifically binds CD?3, (i) a co-stimulatory molecule comprising a
CDB80 polypeptide, (iii) an adhesion molecule comprising a CD58 polypeptide, or (iv) any
combination of at least two of (i)-(iii), and a viral envelope protein. In some embodiments,
the viral particle comprises a viral envelope comprising (i) an immune cell-activating
protein that specifically binds CD3, (ii) a co-stimulatory molecule comprising a CD80
polypeptide, and (iii) a viral envelope protein. In some embodiments, the viral particle
comprises a viral envelope comprising (i) an immune cell-activating protein that
specifically binds CD3, (ii) an adhesion molecule comprising a CD58 polypeptide, and
(iii) a viral envelope protein. In some embodiments, the viral particle comprises a viral
envelope comprising (i) an immune cell-activating protein that specifically binds CD3, (ii)
a co-stimulatory molecule comprising a CD80 polypeptide, (iii) an adhesion molecule
comprising a CD58 polypeptide, and (iv) a viral envelope protein.

[0174] In some embodiments, the viral particle comprises a viral envelope comprising (i)
an immune cell-activating protein that specifically binds CD3, (ii) a co-stimulatory
molecule comprising a CD86 polypeptide, (iii) an adhesion molecule comprising a CD58
polypeptide, or (iv) any combination of (i)-(iii), and a viral envelope protein. In some
embodiments, the viral particle comprises a viral envelope comprising (i) an immune cell-
activating protein that specifically binds CD?3, (ii) a co-stimulatory molecule comprising a
CD86 polypeptide, (iii) an adhesion molecule comprising a CD58 polypeptide, or (iv) any
combination of at least two of (i)-(iii), and a viral envelope protein. In some
embodiments, the viral particle comprises a viral envelope comprising (i) an immune cell-
activating protein that specifically binds CD?3, (ii) a co-stimulatory molecule comprising a
CD86 polypeptide, and (iii) a viral envelope protein. In some embodiments, the viral

particle comprises a viral envelope comprising (i) an immune cell-activating protein that
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specifically binds CD3, (ii) an adhesion molecule comprising a CD58 polypeptide, and
(iii) a viral envelope protein. In some embodiments, the viral particle comprises a viral
envelope comprising (i) an immune cell-activating protein that specifically binds CD3, (ii)
a co-stimulatory molecule comprising a CD86 polypeptide, (iii) an adhesion molecule
comprising a CD58 polypeptide, and (iv) a viral envelope protein.

[0175] In some embodiments, the viral particle comprises a viral envelope comprising (i)
an antibody that specifically binds CD3 or an antigen binding fragment thereof, (ii) a co-
stimulatory molecule comprising a CD80 polypeptide, (iii) an adhesion molecule
comprising a CD58 polypeptide, or (iv) any combination of (i)-(iii), and a viral envelope
protein. In some embodiments, the viral particle comprises a viral envelope comprising (i)
an antibody that specifically binds CD3 or an antigen binding fragment thereof, (ii) a co-
stimulatory molecule comprising a CD80 polypeptide, (iii) an adhesion molecule
comprising a CD58 polypeptide, or (iv) any combination of at least two of (i)-(iii), and a
viral envelope protein. In some embodiments, the viral particle comprises a viral envelope
comprising (i) an antibody that specifically binds CD3 or an antigen binding fragment
thereof, (ii) a co-stimulatory molecule comprising a CD80 polypeptide, and (iii) a viral
envelope protein. In some embodiments, the viral particle comprises a viral envelope
comprising (i) an antibody that specifically binds CD3 or an antigen binding fragment
thereof, (ii) an adhesion molecule comprising a CD58 polypeptide, and (iii) a viral
envelope protein.

[0176] In some embodiments, the viral particle comprises a viral envelope comprising (i)
an antibody that specifically binds CD3 or an antigen binding fragment thereof, (ii) a co-
stimulatory molecule comprising a CD80 polypeptide, (iii) an adhesion molecule
comprising a CD58 polypeptide, and (iv) a viral envelope protein.In some embodiments,
the viral particle comprises a viral envelope comprising (i) an antibody that specifically
binds CD3 or an antigen binding fragment thereof, (ii) a co-stimulatory molecule
comprising a CD86 polypeptide, (iii) an adhesion molecule comprising a CD58
polypeptide, or (iv) any combination of (i)-(iii), and a viral envelope protein. In some
embodiments, the viral particle comprises a viral envelope comprising (i) an antibody that
specifically binds CD3 or an antigen binding fragment thereof, (i1) a co-stimulatory
molecule comprising a CD86 polypeptide, (iii) an adhesion molecule comprising a CD58
polypeptide, or (iv) any combination of at least two of (i)-(iii), and a viral envelope

protein. In some embodiments, the viral particle comprises a viral envelope comprising (i)
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an antibody that specifically binds CD3 or an antigen binding fragment thereof, (ii) a co-
stimulatory molecule comprising a CD86 polypeptide, and (iii) a viral envelope protein. In
some embodiments, the viral particle comprises a viral envelope comprising (i) an
antibody that specifically binds CD3 or an antigen binding fragment thereof, (ii) an
adhesion molecule comprising a CD58 polypeptide, and (iii) a viral envelope protein. In
some embodiments, the viral particle comprises a viral envelope comprising (i) an
antibody that specifically binds CD3 or an antigen binding fragment thereof, (ii) a co-
stimulatory molecule comprising a CD86 polypeptide, (iii) an adhesion molecule
comprising a CD58 polypeptide, and (iv) a viral envelope protein.

[0177] In some embodiments, the viral particle comprises a viral envelope comprising (1)
an antibody that specifically binds CD3 or an antigen binding fragment thereof, wherein
the antibody or antigen binding fragment comprises CDR-L1 of SEQ ID NO: 133, CDR-
L2 of SEQ ID NO: 134, CDR-L3 of SEQ ID NO: 135, CDR-H1 of SEQ ID NO: 48, CDR-
H2 of SEQ ID NO: 36, and CDR-H3 of SEQ ID NO: 38, (ii) a co-stimulatory molecule
comprising a CD80 polypeptide comprising the amino acid sequence of SEQ ID NO: 20,
(iii) an adhesion molecule comprising a CD58 polypeptide comprising the amino acid
sequence of SEQ ID NO: 17, or (iv) any combination of (i)-(iii), and a viral envelope
protein. In some embodiments, the viral particle comprises a viral envelope comprising (i)
an antibody that specifically binds CD3 or an antigen binding fragment thereof, wherein
the antibody or antigen binding fragment comprises CDR-L1 of SEQ ID NO: 133, CDR-
L2 of SEQ ID NO: 134, CDR-L3 of SEQ ID NO: 135, CDR-H1 of SEQ ID NO: 48, CDR-
H2 of SEQ ID NO: 36, and CDR-H3 of SEQ ID NO: 38, (ii) a co-stimulatory molecule
comprising a CD80 polypeptide comprising the amino acid sequence of SEQ ID NO: 20,
(iii) an adhesion molecule comprising a CD58 polypeptide comprising the amino acid
sequence of SEQ ID NO: 17, or (iv) any combination of at least two of (i)-(iii), and a viral
envelope protein. In some embodiments, the viral particle comprises a viral envelope
comprising (i) an antibody that specifically binds CD3 or an antigen binding fragment
thereof, wherein the antibody or antigen binding fragment comprises CDR-L1 of SEQ ID
NO: 133, CDR-L2 of SEQ ID NO: 134, CDR-L3 of SEQ ID NO: 135, CDR-H1 of SEQ
ID NO: 48, CDR-H2 of SEQ ID NO: 36, and CDR-H3 of SEQ ID NO: 38, (ii) a co-
stimulatory molecule comprising a CD80 polypeptide comprising the amino acid sequence
of SEQ ID NO: 20, and (iii) a viral envelope protein. In some embodiments, the viral

particle comprises a viral envelope comprising (i) an antibody that specifically binds CD3
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or an antigen binding fragment thereof, wherein the antibody or antigen binding fragment
comprises CDR-L1 of SEQ ID NO: 133, CDR-L2 of SEQ ID NO: 134, CDR-L3 of SEQ
ID NO: 135, CDR-H1 of SEQ ID NO: 48, CDR-H2 of SEQ ID NO: 36, and CDR-H3 of
SEQ ID NO: 38, (ii) an adhesion molecule comprising a CD58 polypeptide comprising the
amino acid sequence of SEQ ID NO: 17, and (iii) a viral envelope protein. In some
embodiments, the viral particle comprises a viral envelope comprising (i) an antibody that
specifically binds CD3 or an antigen binding fragment thereof, wherein the antibody or
antigen binding fragment comprises CDR-L1 of SEQ ID NO: 133, CDR-L2 of SEQ ID
NO: 134, CDR-L3 of SEQ ID NO: 135, CDR-H1 of SEQ ID NO: 48, CDR-H2 of SEQ ID
NO: 36, and CDR-H3 of SEQ ID NO: 38, (ii) a co-stimulatory molecule comprising a
CD8O0 polypeptide comprising the amino acid sequence of SEQ ID NO: 20, (iii) an
adhesion molecule comprising a CD58 polypeptide comprising the amino acid sequence of
SEQ ID NO: 17, and (iv) a viral envelope protein.

[0178] In some embodiments, the viral particle comprises a viral envelope comprising (i)
an antibody that specifically binds CD3 or an antigen binding fragment thereof, wherein
the antibody or antigen binding fragment comprises CDR-L1 of SEQ ID NO: 133, CDR-
L2 of SEQ ID NO: 134, CDR-L3 of SEQ ID NO: 135, CDR-H1 of SEQ ID NO: 48, CDR-
H2 of SEQ ID NO: 36, and CDR-H3 of SEQ ID NO: 38, (ii) a co-stimulatory molecule
comprising a CD86 polypeptide comprising the amino acid sequence of SEQ ID NO: 23,
(iii) an adhesion molecule comprising a CD58 polypeptide comprising the amino acid
sequence of SEQ ID NO: 17, or (iv) any combination of (i)-(iii), and a viral envelope
protein. In some embodiments, the viral particle comprises a viral envelope comprising (i)
an antibody that specifically binds CD3 or an antigen binding fragment thereof, wherein
the antibody or antigen binding fragment comprises CDR-L1 of SEQ ID NO: 133, CDR-
L2 of SEQ ID NO: 134, CDR-L3 of SEQ ID NO: 135, CDR-H1 of SEQ ID NO: 48, CDR-
H2 of SEQ ID NO: 36, and CDR-H3 of SEQ ID NO: 38, (ii) a co-stimulatory molecule
comprising a CD86 polypeptide comprising the amino acid sequence of SEQ ID NO: 23,
(iii) an adhesion molecule comprising a CD58 polypeptide comprising the amino acid
sequence of SEQ ID NO: 17, or (iv) any combination of at least two of (i)-(iii), and a viral
envelope protein. In some embodiments, the viral particle comprises a viral envelope
comprising (i) an antibody that specifically binds CD3 or an antigen binding fragment
thereof, wherein the antibody or antigen binding fragment comprises CDR-L1 of SEQ ID
NO: 133, CDR-L2 of SEQ ID NO: 134, CDR-L3 of SEQ ID NO: 135, CDR-H1 of SEQ
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ID NO: 48, CDR-H2 of SEQ ID NO: 36, and CDR-H3 of SEQ ID NO: 38, (ii) a co-
stimulatory molecule comprising a CD86 polypeptide comprising the amino acid sequence
of SEQ ID NO: 23, and (iii) a viral envelope protein. In some embodiments, the viral
particle comprises a viral envelope comprising (i) an antibody that specifically binds CD3
or an antigen binding fragment thereof, wherein the antibody or antigen binding fragment
comprises CDR-L1 of SEQ ID NO: 133, CDR-L2 of SEQ ID NO: 134, CDR-L3 of SEQ
ID NO: 135, CDR-H1 of SEQ ID NO: 48, CDR-H2 of SEQ ID NO: 36, and CDR-H3 of
SEQ ID NO: 38, (ii) an adhesion molecule comprising a CD58 polypeptide comprising the
amino acid sequence of SEQ ID NO: 17, and (iii) a viral envelope protein. In some
embodiments, the viral particle comprises a viral envelope comprising (i) an antibody that
specifically binds CD3 or an antigen binding fragment thereof, wherein the antibody or
antigen binding fragment comprises CDR-L1 of SEQ ID NO: 133, CDR-L2 of SEQ ID
NO: 134, CDR-L3 of SEQ ID NO: 135, CDR-H1 of SEQ ID NO: 48, CDR-H2 of SEQ ID
NO: 36, and CDR-H3 of SEQ ID NO: 38, (ii) a co-stimulatory molecule comprising a
CD86 polypeptide comprising the amino acid sequence of SEQ ID NO: 23, (iii) an
adhesion molecule comprising a CD58 polypeptide comprising the amino acid sequence of
SEQ ID NO: 17, and (iv) a viral envelope protein.

[0179] In some embodiments, the viral particle comprises a polypeptide comprising a
Gaussia luciferase signal peptide, operably linked to an anti-CD3 scFv, operably linked to
a hinge domain, operably linked to a Cocal envelope derived transmembrane domain and
cytoplasmic tail that shares at least 75%, at least 80%, at least 85%, at least 90%, at least
95%, at least 99%, or 100% identity to SEQ ID NO: 107.

[0180] In some embodiments, the viral particle comprises a polypeptide comprising a
Gaussia luciferase signal peptide, operably linked to an anti-CD3 scFv, operably linked to
a hinge domain, operably linked to a Cocal envelope derived transmembrane domain and
cytoplasmic tail that shares at least 75%, at least 80%, at least 85%, at least 90%, at least
95%, at least 99%, or 100% identity to SEQ ID NO: 109.

[0181] In some embodiments, the viral particle comprises a polypeptide comprising a
Gaussia luciferase signal peptide, operably linked to an anti-CD3 scFv, operably linked to
a linker, operably linked to a Glycophorin A derived transmembrane domain and HIV
envelope derived cytoplasmic tail that shares at least 75%, at least 80%, at least 85%, at

least 90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO: 111.
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[0182] In some embodiments, the viral particle comprises a polypeptide comprising a
Gaussia luciferase signal peptide, operably linked to an anti-CD3 scFv, operably linked to
a linker, operably linked to a HIV envelope derived transmembrane domain and
cytoplasmic tail that shares at least 75%, at least 80%, at least 85%, at least 90%, at least
95%, at least 99%, or 100% identity to SEQ ID NO: 113.

[0183] In some embodiments, the viral particle comprises a polypeptide comprising a
Gaussia luciferase signal peptide, operably linked to an anti-CD3 scFv, operably linked to
a triple G4Slinker, operably linked to a HIV envelope derived transmembrane domain and
cytoplasmic tail that shares at least 75%, at least 80%, at least 85%, at least 90%, at least
95%, at least 99%, or 100% identity to SEQ ID NO: 115.

[0184] In some embodiments, the viral particle comprises a polypeptide comprising a
Gaussia luciferase signal peptide, operably linked to an anti-CD3 scFv, operably linked to
a hinge domain, operably linked to a Cocal envelope derived transmembrane domain,
cytoplasmic tail, and T2A self-cleaving peptide, operably linked to a Cocal envelope that
shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%, or
100% identity to SEQ ID NO: 117.

[0185] In some embodiments, the viral particle comprises a polypeptide comprising a
Gaussia luciferase signal peptide, operably linked to an anti-CD3 scFv, operably linked to
a linker, operably linked to a Glycophorin A derived hinge, transmembrane domain, and
cytoplasmic tail that shares at least 75%, at least 80%, at least 85%, at least 90%, at least
95%, at least 99%, or 100% identity to SEQ ID NO: 119.

[0186] In some embodiments, the viral particle comprises a polypeptide comprising a short
hinge operably linked to a transmembrane domain operably linked to a cytoplasmic tail
derived from the Cocal glycoprotein that shares at least 75%, at least 80%, at least 85%, at
least 90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO: 13.

[0187] In some embodiments, the viral particle comprises a polypeptide comprising a long
hinge operably linked to a transmembrane domain operably linked to a cytoplasmic tail
derived from the Cocal glycoprotein that shares at least 75%, at least 80%, at least 85%, at
least 90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO: 19.

[0188] In some embodiments, the viral particle comprises a polypeptide comprising a 218
linker operably linked to a human Glycophorin A ectodomain transmembrane domain

operably linked to a cytoplasmic tail derived from a HIV viral envelope that shares at least
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75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%, or 100% identity
to SEQ ID NO: 25.

[0189] In some embodiments, the viral particle comprises a polypeptide comprising a 218
linker operably linked to a HIV viral envelope transmembrane domain and cytoplasmic tail
that shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%,
or 100% identity to SEQ ID NO: 31.

[0190] In some embodiments, the viral particle comprises a polypeptide comprising a triple
G4S linker operably linked to a HIV viral envelope transmembrane domain and cytoplasmic
tail that shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least
99%, or 100% identity to SEQ ID NO: 37.

[0191] In some embodiments, the viral particle comprises a polypeptide comprising a Ser-
Gly peptide operably linked to small ectodomain, transmembrane and cytoplasmic tail
sequences derived from human Glycophorin A that shares at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO: 97.

[0192] In some embodiments, the viral particle comprises a polypeptide comprising
transmembrane domain and cytoplasmic tail sequences derived from human Glycophorin A
that shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%,
or 100% identity to SEQ ID NO: 105.

[0193] In some embodiments, the viral particle comprises a polypeptide comprising a short
hinge operably linked to a Cocal glycoprotein transmembrane domain and cytoplasmic tail
that shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%,
or 100% identity to SEQ ID NO: 43.

[0194] In some embodiments, the viral particle comprises a polypeptide comprising a CD4
derived transmembrane domain and cytoplasmic tail operably linked to a T2A linker that
shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%, or
100% identity to SEQ ID NO: 4.

[0195] In some embodiments, the viral particle comprises a polypeptide comprising a
Gaussia luciferase derived signal peptide sequence that shares at least 75%, at least 80%, at
least 85%, at least 90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO: 11.
Viral particle envelope expression cassettes

[0196] In some embodiments, the viral particles described herein are generated using a
viral envelope expression cassette encoding at least one of the polypeptides described

herein.
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[0197] In some embodiments, the viral particles of the present disclosure are generated
using a viral envelope expression cassette encoding, in 5" to 3’ order:

(a) a CD8 derived signal peptide

(b) an anti-CD3 scFV

(c) a CD8 derived hinge domain

(d) a CD4 transmembrane domain and cytoplasmic tail

(e) a T2A linker

(f) a Cocal glycoprotein

[0198] In some embodiments, the viral particles of the present disclosure are generated
using a viral envelope expression cassette encoding, in 5’ to 3’ order:

(a) a Gaussia luciferase derived signal peptide

(b) an anti-CD3 scFV

(c) a short hinge domain

(d) a Cocal glycoprotein derived transmembrane domain and cytoplasmic tail

[0199] In some embodiments, the viral particles of the present disclosure are generated
using a viral envelope expression cassette encoding, in 5" to 3’ order:

(a) a Gaussia luciferase derived signal peptide

(b) an anti-CD3 scFV

(c) a long hinge domain

(d) a Cocal glycoprotein derived transmembrane domain and cytoplasmic tail

[0200] In some embodiments, the viral particles of the present disclosure are generated
using a viral envelope expression cassette encoding, in 5" to 3’ order:

(a) a Gaussia luciferase derived signal peptide

(b) an anti-CD3 scFV

(c) a 218 linker

(d) a human Glycophorin A ectodomain derived transmembrane domain

(e) a HIV viral envelope derived cytoplasmic tail

[0201] In some embodiments, the viral particles of the present disclosure are generated
using a viral envelope expression cassette encoding, in 5" to 3’ order:

(a) a Gaussia luciferase derived signal peptide

(b) an anti-CD3 scFV

(c) a 218 linker

(d) a HIV viral envelope derived transmembrane domain and cytoplasmic tail
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[0202] In some embodiments, the viral particles of the present are generated using
comprise a viral envelope expression cassette encoding, in 5" to 3’ order:

(a) a Gaussia luciferase derived signal peptide

(b) an anti-CD3 scFV

(c) a triple G4S linker

(d) a HIV viral envelope derived transmembrane domain and cytoplasmic tail

[0203] In some embodiments, the viral particles of the present disclosure are generated
using a viral envelope expression cassette encoding, in 5" to 3’ order:

(a) a Gaussia luciferase derived signal peptide

(b) an anti-CD3 scFV

(c) a short hinge domain

(d) a Cocal glycoprotein derived transmembrane domain and cytoplasmic tail

(e) a T2A linker

(f) a Cocal glycoprotein

[0204] In some embodiments, a viral expression cassette described herein comprises a
nucleotide sequence encoding a co-stimulatory molecule and/or an adhesion molecule. In
some embodiments, a viral expression cassette described herein comprises a nucleotide
sequence encoding a CD86 polypeptide. In some embodiments, a viral expression cassette
described herein comprises a nucleotide sequence encoding a CD80 polypeptide. In some
embodiments, a viral expression cassette described herein comprises a nucleotide sequence
encoding a CD58 polypeptide.

[0205] In some embodiments, the viral expression cassette comprises a nucleic acid
encoding a Gaussia luciferase signal peptide, operably linked to an anti-CD3 scFv, operably
linked to a hinge domain, operably linked to a Cocal envelope derived transmembrane
domain and cytoplasmic tail that shares at least 75%, at least 80%, at least 85%, at least
90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO: 108.

[0206] In some embodiments, the viral expression cassette comprises a nucleic acid
encoding a Gaussia luciferase signal peptide, operably linked to an anti-CD3 scFv, operably
linked to a hinge domain, operably linked to a Cocal envelope derived transmembrane
domain and cytoplasmic tail that shares at least 75%, at least 80%, at least 85%, at least
90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO: 110,

[0207] In some embodiments, the viral expression cassette comprises a nucleic acid

encoding a Gaussia luciferase signal peptide, operably linked to an anti-CD3 scFv,
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operably linked to a linker, operably linked to a Glycophorin A derived transmembrane
domain and HIV envelope derived cytoplasmic tail that shares at least 75%, at least 80%,
at least 85%, at least 90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO:
112.

[0208] In some embodiments, the viral expression cassette comprises a nucleic acid
encoding a Gaussia luciferase signal peptide, operably linked to an anti-CD3 scFv,
operably linked to a linker, operably linked to a HIV envelope derived transmembrane
domain and cytoplasmic tail that shares at least 75%, at least 80%, at least 85%, at least
90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO: 114,

[0209] In some embodiments, the viral expression cassette comprises a nucleic acid
encoding a Gaussia luciferase signal peptide, operably linked to an anti-CD3 scFv,
operably linked to a triple G4Slinker, operably linked to a HIV envelope derived
transmembrane domain and cytoplasmic tail that shares at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO: 116.

[0210] In some embodiments, the viral expression cassette comprises a nucleic acid
encoding a Gaussia luciferase signal peptide, operably linked to an anti-CD3 scFv,
operably linked to a hinge domain, operably linked to a Cocal envelope derived
transmembrane domain, cytoplasmic tail, and T2A self-cleaving peptide, operably linked
to a Cocal envelope that shares at least 75%, at least 80%, at least 85%, at least 90%, at
least 95%, at least 99%, or 100% identity to SEQ ID NO: 118,

[0211] In some embodiments, the viral expression cassette comprises a nucleic acid
encoding a Gaussia luciferase signal peptide, operably linked to an anti-CD3 scFv, operably
linked to a linker, operably linked to a Glycophorin A derived hinge, transmembrane
domain, and cytoplasmic tail that shares at least 75%, at least 80%, at least 85%, at least
90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO: 120,

[0212] In some embodiments, the viral expression cassette comprises a nucleic acid
sequence encoding a short hinge operably linked to a transmembrane domain operably
linked to a cytoplasmic tail derived from the Cocal glycoprotein that shares at least 75%,
at least 80%, at least 85%, at least 90%, at least 95%, at least 99%, or 100% identity to
SEQ ID NO: 16.

[0213] In some embodiments, the viral expression cassette comprises a nucleic acid
sequence encoding a long hinge operably linked to a transmembrane domain operably

linked to a cytoplasmic tail derived from the Cocal glycoprotein that shares at least 75%,
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at least 80%, at least 85%, at least 90%, at least 95%, at least 99%, or 100% identity to
SEQ ID NO: 22.

[0214] In some embodiments, the viral expression cassette comprises a nucleic acid
sequence encoding a 218 linker operably linked to a human Glycophorin A ectodomain
transmembrane domain operably linked to a cytoplasmic tail derived from a HIV viral
envelope that shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at
least 99%, or 100% identity to SEQ ID NO: 28.

[0215] In some embodiments, the viral parti viral expression cassette cle comprises a
nucleic acid sequence encoding a 218 linker operably linked to a HIV viral envelope
transmembrane domain and cytoplasmic tail that shares at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO: 34,

[0216] In some embodiments, the viral expression cassette comprises a nucleic acid
sequence encoding a triple G4S linker operably linked to a HIV viral envelope
transmembrane domain and cytoplasmic tail that shares at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO: 40.

[0217] In some embodiments, the viral expression cassette comprises a nucleic acid
sequence encoding a Ser-Gly peptide operably linked to small ectodomain, transmembrane
and cytoplasmic tail sequences derived from human Glycophorin A that shares that shares
at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%, or 100%
identity to SEQ ID NO: 98.

[0218] In some embodiments, the viral expression cassette comprises a nucleic acid
sequence encoding a hinge operably linked to a Glycophorin A transmembrane domain
and cytoplasmic tail that shares at least 75%, at least 80%, at least 85%, at least 90%, at
least 95%, at least 99%, or 100% identity to SEQ ID NO: 106.

[0219] In some embodiments, the viral expression cassette comprises a nucleic acid
sequence encoding a short hinge operably linked to a Cocal glycoprotein transmembrane
domain and cytoplasmic tail operably linked to a T2A linker that shares at least 75%, at
least 80%, at least 85%, at least 90%, at least 95%, at least 99%, or 100% identity to SEQ
ID NO: 47.

[0220] In some embodiments, the viral expression cassette comprises a nucleic acid
sequence encoding a CD4 derived transmembrane domain and cytoplasmic tail operably
linked to a T2A linker that shares at least 75%, at least 80%, at least 85%, at least 90%, at
least 95%, at least 99%, or 100% identity to SEQ ID NO: 9.
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[0221] In some embodiments, the viral expression cassette comprises a nucleic acid
sequence encoding a Gaussia luciferase derived signal peptide that shares at least 75%, at
least 80%, at least 85%, at least 90%, at least 95%, at least 99%, or 100% identity to SEQ
ID NO: 14.

Types of Particles

[0222] In some embodiments, a viral particle described herein is a retrovirus. Retroviruses
include lentiviruses, gamma-retroviruses, and alpha-retroviruses, each of which may be
used to deliver polynucleotides to cells using methods known in the art. Lentiviruses are
complex retroviruses, which, in addition to the common retroviral genes gag, pol, and env,
contain other genes with regulatory or structural function. The higher complexity enables
the virus to modulate its life cycle, as in the course of latent infection. Illustrative
lentiviruses include but are not limited to: HIV (human immunodeficiency virus; including
HIV type 1, and HIV type 2; visna-maedi virus (VMV) virus; the caprine arthritis-
encephalitis virus (CAEV); equine infectious anemia virus (EIAV); feline
immunodeficiency virus (FIV); bovine immune deficiency virus (BIV); and simian
immunodeficiency virus (SIV). In some embodiments, the backbones are HI'V-based vector
backbones (i.e., HIV cis-acting sequence eclements). Retroviral particles have been
generated by multiply attenuating the HIV virulence genes, for example, the genes env, vif,
vpr, vpu and nef are deleted, making the vector biologically safe.

[0223] Illustrative lentiviral particles include those described in Naldini et al. (1996)
Science 272:263-7; Zufferey et al. (1998) J. Virol. 72:9873-9880; Dull et al. (1998) J. Virol.
72:8463-8471; U.S. Pat. No. 6,013,516; and U.S. Pat. No. 5,994,136, which are each
incorporated herein by reference in their entireties. In general, these particles are configured
to carry the essential sequences for selection of cells containing the particle, for
incorporating foreign nucleic acid into a lentiviral particle, and for transfer of the nucleic
acid into a target cell.

[0224] A commonly used lentiviral particles system is the so-called third-generation
system. Third-generation lentiviral particles systems include four plasmids. The “transfer
plasmid” encodes the polynucleotide sequence that is delivered by the lentiviral vector
system to the target cell. The transfer plasmid generally has one or more transgene
sequences of interest flanked by long terminal repeat (LTR) sequences, which facilitate
integration of the transfer plasmid sequences into the host genome. For safety reasons,

transfer plasmids are generally designed to make the resulting particles replication
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incompetent. For example, the transfer plasmid lacks gene elements necessary for
generation of infective particles in the host cell. In addition, the transfer plasmid may be
designed with a deletion of the 3° LTR, rendering the virus “self-inactivating” (SIN). See
Dull et al. (1998) J. Virol. 72:8463-71; Miyoshi et al. (1998) J. Virol. 72:8150-57. The viral
particle may also comprise a 3' untranslated region (UTR) and a 5' UTR. The UTRs
comprise retroviral regulatory elements that support packaging, reverse transcription and
integration of a proviral genome into a cell following contact of the cell by the retroviral
particle.

[0225] Third-generation systems also generally include two “packaging plasmids” and an
“envelope plasmid.” The “envelope plasmid” generally encodes an Env gene operatively
linked to a promoter. In an exemplary third-generation system, the Env gene is VSV-G and
the promoter is the CMV promoter. In an exemplary third-generation system, the Env gene
is Cocal G protein (Cocal glycoprotein) and the promoter is the MND (myeloproliferative
sarcoma virus enhancer, negative control region deleted, d1587rev primer-binding site
substituted) promoter. In an exemplary third-generation system, the Env gene is Cocal G
protein (Cocal glycoprotein) and the promoter is the CMV promoter. The third-generation
system uses two packaging plasmids, one encoding gag and pol and the other encoding rev
as a further safety feature—an improvement over the single packaging plasmid of so-called
second-generation systems. Although safer, the third-generation system can be more
cumbersome to use and result in lower viral titers due to the addition of an additional
plasmid. Exemplary packing plasmids include, without limitation, pMD2.G, pRSV-rev,
pMDLG-pRRE, and pRRL-GOI.

[0226] Many retroviral particle systems rely on the use of a “packaging cell line.” In
general, the packaging cell line is a cell line whose cells are capable of producing infectious
retroviral particles when the transfer plasmid, packaging plasmid(s), and envelope plasmid
are introduced into the cells. Various methods of introducing the plasmids into the cells may
be used, including transfection or electroporation. In some cases, a packaging cell line is
adapted for high-efficiency packaging of a retroviral particle system into retroviral particles.
[0227] As used herein, the terms “retroviral particle” or “lentiviral particle” refers to a viral
particle that includes a polynucleotide encoding a heterologous protein (e.g. a chimeric
antigen receptor), one or more capsid proteins, and other proteins necessary for transduction
of the polynucleotide into a target cell. Retroviral particles and lentiviral particles generally

include an RNA genome (derived from the transfer plasmid), a lipid-bilayer envelope in
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which the Env protein is embedded, and other accessory proteins including integrase,
protease, and matrix protein.

[0228] The ex vivo efficiency of a retroviral or lentiviral particle system may be assessed in
various ways known in the art, including measurement of vector copy number (VCN) or
vector genomes (vg) such as by quantitative polymerase chain reaction (qPCR), digital
droplet PCR (ddPCR) or titer of the virus in infectious units per milliliter (IU/mL). For
example, the titer may be assessed using a functional assay performed on the cultured tumor
cell line HT1080 as described in Humbert et al. Development of Third-generation Cocal
Envelope Producer Cell Lines for Robust Retroviral Gene Transfer into Hematopoietic Stem
Cells and T-cells. Molecular Therapy 24:1237-1246 (2016). When titer is assessed on a
cultured cell line that is continually dividing, no stimulation is required and hence the
measured titer is not influenced by surface engineering of the retroviral particle. Other
methods for assessing the efficiency of retroviral vector systems are provided in Gaererts et
al. Comparison of retroviral vector titration methods. BMC Biotechnol. 6:34 (2006).
[0229] In some embodiments, the retroviral particles and/or lentiviral particles of the
disclosure comprise a polynucleotide comprising a sequence encoding a receptor that
specifically binds to a hapten. In some embodiments, a sequence encoding a receptor that
specifically binds to the hapten is operatively linked to a promoter. [llustrative promoters
include, without limitation, a cytomegalovirus (CMV) promoter, a CAG promoter, an SV40
promoter, an SV40/CD43 promoter, an EF-1a promoter, and a MND promoter.

[0230] In some embodiments, the polynucleotide encoding the chimeric antigen receptor is
operatively linked to one or more promoters. In some embodiments, the promoter is an
inducible promoter. In some embodiments, the promoter is CMV. In some embodiments,
the promoter is MND.

[0231] In some embodiments, the polynucleotide encoding the RACR is operatively linked
to one or more promoters. In some embodiments, the promoter is an inducible promoter. In
some embodiments, the promoter is CMV. In some embodiments, the promoter is MND.
[0232] In some embodiments, the retroviral particles comprise transduction enhancers. In
some embodiments, the retroviral particles comprise a polynucleotide comprising a
sequence encoding a T cell activator protein. In some embodiments, the retroviral particles
comprise a polynucleotide comprising a sequence encoding a hapten-binding receptor. In

some embodiments, the retroviral particles comprise tagging proteins.
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[0233] In some embodiments, each of the retroviral particles comprises a polynucleotide
comprising, in 5’ to 3’ order: (i) a 5’ long terminal repeat (LTR) or untranslated region
(UTR), (ii) a promoter, (iii) a sequence encoding a receptor that specifically binds to the
hapten, and (iv) a 3" LTR or UTR.

[0234] Gene delivery viral particles useful in the practice of the present disclosure can be
constructed utilizing methodologies known in the art of molecular biology. Typically, viral
vectors carrying transgenes are assembled from polynucleotides encoding the transgene,
suitable regulatory elements and elements necessary for production of viral proteins, which
mediate cell transduction. Such recombinant viruses may be produced by techniques known
in the art, e.g., by transfecting packaging cells or by transient transfection with helper
plasmids or viruses. Examples of virus packaging cells include but are not limited to HeLa
cells, SF9 cells (optionally with a baculovirus helper vector), 293 cells, etc. Detailed
protocols for producing such replication-defective recombinant viruses may be found for
instance in W095/14785, W096/22378, U.S. Pat. No. 5,882,877, U.S. Pat. No. 6,013,516,
U.S. Pat. No. 4,861,719, U.S. Pat. No. 5,278,056 and W094/19478, the complete contents
of each of which is hereby incorporated by reference.

[0235] [llustrative examples of viral vectors usable in the compositions and methods of the
present disclosure are disclosed in W02016/139463; W02017/165245; W0O2018111834;
each of which is incorporated herein in its entirety.

Payload

[0236] In some embodiments, the viral particle comprises a payload. In some embodiments,
the payload is conjugated to the surface of the particle. In some embodiments, the payload
is encapsulated by the particle. In some embodiments, the viral particle delivers a payload
to a target cell.

[0237] In some embodiments, the payload is a nucleic acid. In some embodiments, the
nucleic acid is a coding nucleic acid. In some embodiments, the nucleic acid encodes a
polypeptide of interest. In some embodiments, the polypeptide of interest is a therapeutic
polypeptide. In some embodiments, the polypeptide of interest is a chimeric antigen
receptor. In some embodiments, the nucleic acid is transduced into a target cell and the
polypeptide of interest is expressed in the target cell. In some embodiments, the nucleic
acid is a non-coding nucleic acid. In some embodiments, then nucleic acid is a therapeutic
non-coding nucleic acid. Non-coding nucleic acids are known to those of skill in the art and

include but are not limited to siRNA, miRNA, and shRNA.
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[0238] In some embodiments, expression of a payload is driven by a promoter. In some
embodiments, the promoter is the MND promoter (myeloproliferative sarcoma virus
enhancer, negative control region deleted, d1587rev primer-binding site substituted), which
is a viral-derived synthetic promoter that contains the U3 region of a modified Moloney
murine leukemia virus (MoMuLV) LTR with myeloproliferative sarcoma virus enhancer13
and has high expression in human CD34+ stem cells, lymphocytes, and other tissues. In
some embodiments, separate proteins are expressed, separated by 2A peptide sequences that
induce ribosomal skipping and cleavage during translation. In some embodiments, the
promoter is a CMV promoter. In some embodiments, the promoter is the EFla promoter. In
other embodiments, the promoter is an HTLV promoter.

Chimeric Antigen Receptors

[0239] In some embodiments, the viral particles described herein are used to transduce a
nucleic acid sequence (polynucleotide) encoding one or more chimeric antigen receptor
(CARs) into a cell (e.g., a T lymphocyte). In some embodiments, the transduction of the
viral particle results in expression of one or more CARs in the transduced cells.

[0240] CARs are artificial membrane-bound proteins that direct a T lymphocyte to an
antigen and stimulate the T lymphocyte to kill cells displaying the antigen. See, e.g., Eshhar,
U.S. Pat. No. 7,741,465. Generally, CARs are genetically engineered receptors comprising
an extracellular domain that binds to an antigen, e.g., an antigen on a cell, an optional linker,
a transmembrane domain, and an intracellular (cytoplasmic) domain comprising a
costimulatory domain and/or a signaling domain that transmits an activation signal to an
immune cell. With a CAR, a single receptor can be programmed to both recognize a specific
antigen and, when bound to that antigen, activate the immune cell to attack and destroy the
cell bearing that antigen. When these antigens exist on tumor cells, an immune cell that
expresses the CAR can target and kill the tumor cell. All other conditions being satisfied,
when a CAR is expressed on the surface of, e.g., a T lymphocyte, and the extracellular
domain of the CAR binds to an antigen, the intracellular signaling domain transmits a signal
to the T lymphocyte to activate and/or proliferate, and, if the antigen is present on a cell
surface, to kill the cell expressing the antigen. Because T lymphocytes require two signals,
a primary activation signal and a costimulatory signal, in order to maximally activate, CARs
can comprise a stimulatory and a costimulatory domain such that binding of the antigen to
the extracellular domain results in transmission of both a primary activation signal and a

costimulatory signal. Illustrative CARs are known in the art and may de designed in a
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modular fashion, e.g. as described in (see, e.g., Guedan S, Calderon H, Posey AD, Maus
MV, Molecular Therapy - Methods & Clinical Development. 2019; 12: 145-156),
incorporated by reference.

[0241] In some embodiments, a viral particle disclosed herein encodes a CAR comprising
an extracellular domain, optionally a hinge domain, a transmembrane domain, and an
intracellular signaling domain. In some embodiments, the intracellular signaling domain
comprises a costimulatory domain and an activation domain. In some embodiments, the
costimulatory and activation domains are a single domain, for example a single intracellular
domain that provides both costimulation and activation signals to a cell. In other
embodiments, the intracellular signaling domain comprises either a costimulatory domain
or an activation domain. In some embodiments, the CAR comprises an extracellular domain,
a CD8a hinge, a CDB8a transmembrane domain, a 4-1BB costimulatory domain, and a
CD3zeta signaling domain. In some embodiments, a viral particle disclosed herein encodes
an extracellular domain, an CD28 hinge domain, a CD28 transmembrane domain, a CD28
co-stimulatory domain, and a CD3zeta signaling domain. In some embodiments, a viral
particle disclosed herein encodes an extracellular domain, an IgGG4 hinge domain, a CD28
transmembrane domain, a 4-1BB co-stimulatory domain, and a CD3zeta signaling domain.
In some embodiments, a viral particle disclosed herein encodes a CAR comprising an
extracellular domain, a CD8a hinge, a CD28 transmembrane domain, a 4-1BB
costimulatory domain, and a CD3zeta signaling domain.

[0242] Ilustrative CAR constructs suitable for CAR cells, including CAR T and CAR NK
cells, are provided below:

(1) scFv-CD81m-4-1BBic-CD3(s (see, e.g., Liu E, Tong Y, Dotti G, et al., Leukemia. 2018;
32:520-531);

(2) scFv-CD281m+1c-CD3(s (see, e.g., Han J, Chu J, Keung CW et al., Sci Rep. 2015; 5:
11483; Kruschinski A, Moosmann A, Poschke I et al., Proc Natl Acad Sci U S A. 2008; 105:
17481-17486; and Chu J, Deng Y, Benson DM et al., Leukemia. 2014; 28: 917-927);

(3) scFv-DAPI12tm+c (see, e.g., Muller N, Michen S, Tietze S et al., J Immunother. 2015;
38:197-210);

(4) scFv-CD8rm-2B41c-CD3(s (see, e.g., Xu Y, Liu Q, Zhong M et al., J Hematol
Oncol. 2019; 12: 49);

(5) scFv-2B4mvc-CD3(s (see, e.g., Altvater B, Landmeier S, Pscherer S et al., Clin Cancer
Res. 2009; 15: 4857-4866);
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(6) scFv-CD281m+ic-4-1BBic-CD3(s (see, e.g., Kloss S, Oberschmidt O, Morgan M et al.,
Hum Gene Ther. 2017; 28: 897-913);
(7) scFv-CD161m-2B41c-CD3(s (see, e.g., Li Y, Hermanson DL, Moriarity BS Kaufman
DS, Cell Stem Cell. 2018; 23: 181-192);
(8) scFv-NKp44tm-DAP10ic-CD3Cs (see, e.g., Li Y, Hermanson DL, Moriarity BS
Kaufman DS, Cell Stem Cell. 2018; 23: 181-192);
(9) scFv-NKp461m-2B41c-CD3(s (see, e.g., Li Y, Hermanson DL, Moriarity BS Kaufman
DS, Cell Stem Cell. 2018; 23: 181-192);
(10) scFv-NKG2D1tvm-2B41c-CD3(s (see, e.g., Li Y, Hermanson DL, Moriarity BS Kaufman
DS, Cell Stem Cell. 2018; 23: 181-192);
(11) scFv-NKG2D1m-4-1BBic-CD3(s (see, e.g., Li Y, Hermanson DL, Moriarity BS
Kaufman DS, Cell Stem Cell. 2018; 23: 181-192);
(12) scFv-NKG2D1vm-2B41c-DAP121c-CD3(s (see, e.g., Li Y, Hermanson DL, Moriarity BS
Kaufman DS, Cell Stem Cell. 2018; 23: 181-192);
(13) scFv-NKG2D1vm-2B41c-DAP101c-CD3(s (see, e.g., Li Y, Hermanson DL, Moriarity BS
Kaufman DS, Cell Stem Cell. 2018; 23: 181-192);
(14) scFv-NKG2D1um-4-1BBic-2B41c-CD3(S (see, e.g., Li Y, Hermanson DL, Moriarity BS
Kaufman DS, Cell Stem Cell. 2018;23: 181-192); and
(15) scFv-NKG2D1m-CD3(S (see, e.g., Li Y, Hermanson DL, Moriarity BS Kaufman DS,
Cell Stem Cell. 2018; 23: 181-192).

CAR Intracellular Domain
[0243] In some embodiments, the intracellular domain of the CAR is or comprises an
intracellular domain or motif of a protein that is expressed on the surface of T lymphocytes
and triggers activation and/or proliferation of said T lymphocytes. Such a domain or motif
is able to transmit a signal that is necessary for the activation of a T lymphocyte in response
to antigen binding to the CAR's extracellular portion. In some embodiments, this domain or
motif comprises, or is, an ITAM (immunoreceptor tyrosine-based activation motif). ITAM-
containing polypeptides suitable for CARs include, for example, the zeta CD3 chain (CD3()
or ITAM-containing portions thereof. In some embodiments, the intracellular domain is a
CD3{intracellular signaling domain. In some embodiments, the intracellular domain is from
a lymphocyte receptor chain, a TCR/CD3 complex protein, an Fc receptor subunit or an IL-
2 receptor subunit. In some embodiments, the intracellular signaling domain of CAR may

be derived from the signaling domains of for example CD3(, CD3e, CD22, CD79a, CD66d
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or CD39. “Intracellular signaling domain,” refers to the part of a CAR polypeptide that
participates in transducing the message of effective CAR binding to a target antigen into the
interior of the immune effector cell to elicit effector cell function, e.g., activation, cytokine
production, proliferation and cytotoxic activity, including the release of cytotoxic factors to
the CAR-bound target cell, or other cellular responses elicited following antigen binding to
the extracellular CAR domain.

[0244] In some embodiments, the intracellular domain of the CAR is the zeta CD3 chain
(CD3zeta).

[0245] In some embodiments, the viral particle comprises a polypeptide comprising a CAR
whose intracellular domain comprises a CD3zeta domain that shares at least 75%, at least
80%, at least 85%, at least 90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO:
54.

[0246] In some embodiments, the viral particle comprises a nucleic acid encoding the
intracellular domain of a CAR comprising a CD3zeta domain that shares at least 75%, at
least 80%, at least 85%, at least 90%, at least 95%, at least 99%, or 100% identity to SEQ
ID NO: 66.

[0247] In some embodiments, the CAR additionally comprises one or more co-stimulatory
domains or motifs, e.g., as part of the intracellular domain of the polypeptide. Co-
stimulatory molecules are well-known cell surface molecules other than antigen receptors
or Fc receptors that provide a second signal required for efficient activation and function of
T lymphocytes upon binding to antigen. The one or more co-stimulatory domains or motifs
can, for example, be, or comprise, one or more of a co-stimulatory CD27 polypeptide
sequence, a co-stimulatory CD28 polypeptide sequence, a co-stimulatory OX40 (CD134)
polypeptide sequence, a co-stimulatory 4-1BB (CD137) polypeptide sequence, or a co-
stimulatory inducible T-cell costimulatory (ICOS) polypeptide sequence, or other
costimulatory domain or motif, or any combination thereof. In some embodiments, the one
or more co-stimulatory domains are selected from the group consisting of intracellular
domains of 4-1BB, CD2, CD7, CD27, CD28, CD30, CD40, CD54 (ICAM), CD83, CD134
(0X40), CD150 (SLAMF1), CD152 (CTLA4), CD223 (LAG3), CD270 (HVEM), CD278
(ICOS), DAP10, LAT, NKD2C SLP76, TRIM, and ZAP70.

[0248] In some embodiments, the co-stimulatory domain is an intracellular domain of 4-
1BB, CD28, or OX40. Exemplary CAR constructs comprising a CD28 signaling domain
are disclosed in US Patent No. 7,446,190, incorporated by reference. Exemplary CAR
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constructs comprising a 4-1BB signaling domain are disclosed in US Patent No. 9,856,322
and US Patent No. 8,399,964, each incorporated by reference.

[0249] In some embodiments, the viral particle encodes a CAR comprising an IgG4 linker
operatively linked to a CD28 transmembrane domain operatively linked to a 4-1BB co-
stimulatory domain operatively linked to a CD3zeta signaling domain.

[0250] In some embodiments, the viral particle encodes a CAR comprising an IgG4 linker
operatively linked to a CD8a transmembrane domain operatively linked to a 4-1BB co-
stimulatory domain operatively linked to a CD3zeta signaling domain.

[0251] In some embodiments, the viral particle encodes a CAR comprising an IgG4 linker
operatively linked to a CD8a transmembrane domain operatively linked to a CD28 co-
stimulatory domain operatively linked to a CD3zeta signaling domain.

[0252] In some embodiments, the viral particle encodes a CAR comprising an CD8a linker
operatively linked to a CD8a transmembrane domain operatively linked to a 4-1BB co-
stimulatory domain operatively linked to a CD3zeta signaling domain.

[0253] In some embodiments, the viral particle encodes a CAR comprising an CD28 linker
operatively linked to a CD28 transmembrane domain operatively linked to a CD28 co-
stimulatory domain operatively linked to a CD3zeta signaling domain.

[0254] In some embodiments, the viral particle comprises a polypeptide comprising a CAR
whose intracellular domain comprises a co-stimulatory 4-1BB polypeptide sequence that
shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%, or
100% identity to SEQ ID NO: 53.

[0255] In some embodiments, the viral particle comprises a nucleic acid encoding the
intracellular domain of a CAR comprising a co-stimulatory 4-1BB sequence that shares at
least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%, or 100%
identity to SEQ ID NO: 65.

[0256] In some embodiments, the viral particle comprises a polypeptide comprising a CAR
whose intracellular domain comprises an IgGG4 linker operatively linked to a CD28 derived
transmembrane domain operatively linked to a co-stimulatory 4-1BB polypeptide
operatively linked to a CD3zeta domain that shares at least 75%, at least 80%, at least 85%,
at least 90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO: 80.

[0257] In some embodiments, the viral particle comprises a nucleic acid encoding the
intracellular domain of a CAR comprising an [gG4 linker operatively linked to a CD28

derived transmembrane domain operatively linked to a co-stimulatory 4-1BB polypeptide
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operatively linked to a CD3zeta domain that shares at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO: 86.
[0258] In some embodiments, the viral particle comprises a polypeptide comprising a CAR
whose intracellular domain comprises an IgGG4 linker operatively linked to a CD28 derived
transmembrane domain operatively linked to a co-stimulatory 4-1BB polypeptide
operatively linked to a CD3zeta domain that shares at least 75%, at least 80%, at least 85%,
at least 90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO: 90.
[0259] In some embodiments, the viral particle comprises a nucleic acid encoding the
intracellular domain of a CAR comprising an [gG4 linker operatively linked to a CD28
derived transmembrane domain operatively linked to a co-stimulatory 4-1BB polypeptide
operatively linked to a CD3zeta domain that shares at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO: 95,
[0260] In some embodiments, the intracellular domain can be further modified to encode a
detectable, for example, a fluorescent, protein (e.g., green fluorescent protein) or any
variants known thereof.

CAR Transmembrane Region
[0261] The transmembrane region can be any transmembrane region that can be
incorporated into a functional CAR, e.g., a transmembrane region from a CD28, CD4, or a
CDS8 molecule.
[0262] In some embodiments, the transmembrane domain of CAR may be derived from the
transmembrane domain of CD8, an alpha, beta or zeta chain of a T-cell receptor, CD28,
CD3 epsilon, CD45, CD4, CD5, CD8, CD9, CD16, CD22, CD33, CD37, CD64, CDSO0,
CD86, CD134, CD137, CD154, KIRDS2, 0X40, CD2, CD27, LFA-1 (CD11a, CD18),
ICOS (CD278), 4-1 BB (CD137), 4-1 BBL, GITR, CD40, BAFFR, HVEM (LIGHTR),
SLAMF7, NKp80 (KLRFI), CD160, CD19, IL2R beta, IL2R gamma, IL7R a, ITGAI,
VLAI1, CD49a, ITGA4, 1A4, CD49D, ITGA6, VLA-6, CD49f, ITGAD, CD11d, ITGAE,
CD103, ITGAL, CDl11a, LFA-1, ITGAM, CD11b, ITGAX, CD11c, ITGB1, CD29, ITGB2,
CD18, LFA-1, ITGB7, TNFR2, DNAM1 (CD226), SLAMF4 (CD244, 2B4), CD84, CD9%6
(Tactile), CEACAMI1, CRT AM, Ly9 (CD229), CD160 (BY55), PSGL1, CD100
(SEMA4D), SLAMF6 (NTB-A, Ly108), SLAM (SLAMF1, CD150, IPO-3), BLAME
(SLAMFS), SELPLG (CD162), LTBR, PAG/Cbp, NKp44, NKp30, NKp46, NKG2D,
and/or NKG2C. In some embodiments, the transmembrane domain of CAR may be derived

from the transmembrane domain of CD28. In some embodiments, the transmembrane
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domain of a CAR may be derived from the transmembrane domain of CD8, for example,
CDg8a.

CAR Linker Region
[0263] The optional linker or hinge of CAR positioned between the extracellular domain
and the transmembrane domain may be a polypeptide of about 2 to over 100 amino acids in
length. The linker can include or be composed of flexible residues such as glycine and serine
so that the adjacent protein domains are free to move relative to one another. Longer linkers
may be used, e.g., when it is desirable to ensure that two adjacent domains do not sterically
interfere with one another. Longer linkers may also be advantageous when the target antigen
is closer to the cell surface.
[0264] In some embodiments, the linker is derived from a hinge region or portion of the
hinge region of any immunoglobulin. In some embodiments, the linker is derived from an
immunoglobulin, for example, IgG4. In some embodiments, the linker is derived from the
extracellular domain of CD28. In other embodiments, the linker is derived from the
extracellular domain of CDS.
[0265] In some embodiments, the linker is an IgGG4 linker operably linked to a CD28
derived transmembrane domain that shares at least 75%, at least 80%, at least 85%, at least
90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO: 52,
[0266] In some embodiments, the linker is an IgGG4 linker operably linked to a CD28
derived transmembrane domain that shares at least 75%, at least 80%, at least 85%, at least
90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO: 64,

CAR Extracellular Domain
[0267] In some embodiments, the nucleic acid transduced into cells using the methods
described herein comprises a sequence that encodes a polypeptide, wherein the extracellular
domain of the polypeptide binds to an antigen of interest. In some embodiments, the
extracellular domain comprises a receptor, or a portion of a receptor, that binds to said
antigen. In some embodiments, the extracellular domain comprises, or is, an antibody or an
antigen-binding portion thereof. In some embodiments, the extracellular domain comprises,
or is, a single-chain Fv domain. The single-chain Fv domain can comprise, for example, a
VL linked to VH by a flexible linker, wherein said VL and VH are from an antibody that
binds said antigen.
[0268] In some embodiments, the extracellular domain of CAR may contain any

polypeptide that binds the desired antigen (e.g. prostate neoantigen or antigen expressed on
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a tumor of interest). The extracellular domain may comprise a scFv, a portion of an antibody
or an alternative scaffold. CARs may also be engineered to bind two or more desired
antigens that may be arranged in tandem and separated by linker sequences. For example,
one or more domain antibodies, scFvs, llama VHH antibodies or other VH only antibody
fragments may be organized in tandem via a linker to provide bispecificity or
multispecificity to the CAR.

[0269] The antigen to which the extracellular domain of the polypeptide binds can be any
antigen of interest, e.g., can be an antigen on a tumor cell. The tumor cell may be, e.g., a
cell in a solid tumor, or a cell of a blood cancer. The antigen can be any antigen that is
expressed on a cell of any tumor or cancer type, e.g., cells of a lymphoma, a lung cancer, a
breast cancer, a prostate cancer, an adrenocortical carcinoma, a thyroid carcinoma, a
nasopharyngeal carcinoma, a melanoma, e.g., a malignant melanoma, a skin carcinoma, a
colorectal carcinoma, a desmoid tumor, a desmoplastic small round cell tumor, an endocrine
tumor, an Ewing sarcoma, a peripheral primitive neuroectodermal tumor, a solid germ cell
tumor, a hepatoblastoma, a neuroblastoma, a non-rhabdomyosarcoma soft tissue sarcoma,
an osteosarcoma, a retinoblastoma, a thabdomyosarcoma, a Wilms tumor, a glioblastoma,
a myxoma, a fibroma, a lipoma, or the like. In some embodiments, said lymphoma can be
chronic lymphocytic leukemia (small lymphocytic lymphoma), B-cell prolymphocytic
leukemia, lymphoplasmacytic lymphoma, Waldenstrém macroglobulinemia, splenic
marginal zone lymphoma, plasma cell myeloma, plasmacytoma, extranodal marginal zone
B cell lymphoma, MALT lymphoma, nodal marginal zone B cell lymphoma, follicular
lymphoma, mantle cell lymphoma, diffuse large B cell lymphoma, mediastinal (thymic)
large B cell lymphoma, intravascular large B cell lymphoma, primary effusion lymphoma,
Burkitt's lymphoma, T lymphocyte prolymphocytic leukemia, T lymphocyte large granular
lymphocytic  leukemia, aggressive NK cell leukemia, adult T lymphocyte
leukemia/lymphoma, extranodal NK/T lymphocyte lymphoma, nasal type, enteropathy-type
T lymphocyte lymphoma, hepatosplenic T lymphocyte lymphoma, blastic NK cell
lymphoma, mycosis fungoides, Sezary syndrome, primary cutaneous anaplastic large cell
lymphoma, lymphomatoid papulosis, angioimmunoblastic T lymphocyte lymphoma,
peripheral T lymphocyte lymphoma (unspecified), anaplastic large cell lymphoma, Hodgkin
lymphoma, or a non-Hodgkin lymphoma. In some embodiments, in which the cancer is
chronic lymphocytic leukemia (CLL), the B cells of the CLL have a normal karyotype. In

some embodiments, in which the cancer is chronic lymphocytic leukemia (CLL), the B cells
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of the CLL carry a 17p deletion, an 11q deletion, a 12q trisomy, a 13q deletion or a p53
deletion.

[0270] In some embodiments, the antigen is expressed on a B-cell malignancy cell,
relapsed/refractory CD19-expressing malignancy cell, diffuse large B-cell lymphoma
(DLBCL) cell, Burkitt’s type large B-cell lymphoma (B-LBL) cell, follicular lymphoma
(FL) cell, chronic lymphocytic leukemia (CLL) cell, acute lymphocytic leukemia (ALL)
cell, mantle cell lymphoma (MCL) cell, hematological malignancy cell, colon cancer cell,
lung cancer cell, liver cancer cell, breast cancer cell, renal cancer cell, prostate cancer cell,
ovarian cancer cell, skin cancer cell, melanoma cell, bone cancer cell, brain cancer cell,
squamous cell carcinoma cell, leukemia cell, myeloma cell, B cell lymphoma cell, kidney
cancer cell, uterine cancer cell, adenocarcinoma cell, pancreatic cancer cell, chronic
myelogenous leukemia cell, glioblastoma cell, neuroblastoma cell, medulloblastoma cell, or
a sarcoma cell.

[0271] In some embodiments, the antigen is a tumor-associated antigen (TAA) or a tumor-
specific antigen (TSA). In some embodiments, without limitation, the tumor-associated
antigen or tumor-specific antigen is B cell maturation antigen (BCMA), B cell Activating
Factor (BAFF), GPRC5D, FCRL5/FCRHS, ROR1, L1-CAM, CD22, folate receptor,
carboxy anhydrase [X (CAIX), claudin 18.2, FAP, mesothelin, [L13Ra2, Lewis Y, CCNAI,
WT-1, TACI, CD38, SLAMF7, CD138, DLL3, transmembrane 4 L six family member 1
(TM4SF1), epithelial cell adhesion molecule (EpCAM), PD-1, PD-L1, CTLA-4, AXL,
ROR2, glypican-3 (GPC3), CD133, CD147, EGFR, MUC1, GD2, Her2, prostate stem cell
antigen (PSCA), prostate-specific membrane antigen (PSMA) alpha-fetoprotein (AFP),
carcinoembryonic antigen (CEA), EGFRvVIII, cancer antigen-125 (CA-125), CA19-9,
calretinin, MUC-1, epithelial membrane protein (EMA), epithelial tumor antigen (ETA),
tyrosinase, melanoma-associated antigen (MAGE), CD19, CD20, CD34, CD45, CD99,
CD117, chromogranin, cytokeratin, desmin, glial fibrillary acidic protein (GFAP), gross
cystic disease fluid protein (GCDFP-15), HMB-45 antigen, protein melan-A (melanoma
antigen recognized by T lymphocytes; MART-1), myo-D1, muscle-specific actin (MSA),
neurofilament, neuron-specific enolase (NSE), placental alkaline phosphatase,
synaptophysis, thyroglobulin, thyroid transcription factor-1, vascular endothelial growth
factor receptor (VEGFR), the dimeric form of the pyruvate kinase isoenzyme type M2
(tumor M2-PK), an abnormal ras protein, or an abnormal p53 protein. In some

embodiments, the CAR comprises binding domains that target two or more antigens as
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disclosed herein, in any combination. Exemplary antigen combinations include CD19 and
CD3, BCMA and CD3, GPRC5D and CD3, FCRL5 and CD3, CD38 and CD3, CD19 and
CD20, CD19 and CD22, BCMA and GPRC5D, or CD20 and CD22. In some embodiments,
the CAR comprises binding domains that target two or more antigens on the same target
protein, for example two epitopes in CD19, BCMA, or any other antigen disclosed herein.
[0272] In other embodiments, the CAR is a universal CAR and does not itself specifically
target a tumor antigen. For example, the CAR could comprise a tag-specific scFv such that
an exogenous agent comprising the tag and a tumor-targeting domain could direct the
universal CAR T cell to the target tumor.

[0273] In some embodiments, the CAR is a second-generation CAR comprised of an anti-
fluorescein scFv linked to the 4-1BB costimulatory domain and the CD3zeta intracellular
signaling domain.

[0274] In some embodiments, the antigen is CD19. CAR T therapies targeting CD19 have
been approved by the FDA and include Yescarta, Tecartus, Kymriah and Breyanzi. CARs
targeting CD19 are described, for example, in US Publication No. 20160152723, US Patent
No. 10,736,918, US Patent No. 10,357,514, and US Patent No. 7,446,190, each incorporated
by reference.

[0275] In some embodiments, a CAR comprises an extracellular domain comprising a
FMC63 scFv binding domain for CD19 binding. In some embodiments, the CAR is a
second-generation CAR comprised of the FMC63 mouse anti-human CD19 scFv linked to
the 4-1BB costimulatory domain and the CD3zeta intracellular signaling domain. In some
embodiments, a CAR comprises a binding domain for CD19, a CD8a hinge, a CD8a
transmembrane domain, a 4-1BB costimulatory domain, and a CD3zeta signaling domain.
In some embodiments, a CAR comprises a binding domain for CD19, an IgG4 hinge, a
CD28 transmembrane domain, a 4-1BB costimulatory domain, and a CD3zeta signaling
domain. In some embodiments, a CAR comprises a binding domain for CD19, a CD28
hinge, a CD28 transmembrane domain, a CD28 costimulatory domain, and CD3zeta
signaling domain. In some embodiments, a CAR comprises an extracellular domain
comprising a FMC63 scFv binding domain for CD19 binding, a CD8a hinge, a CD8a
transmembrane domain, a 4-1BB costimulatory domain, and a CD3zeta signaling domain.
In some embodiments, a CAR comprises an extracellular domain comprising a FMC63 scFv
binding domain for CD19 binding, an IgGG4 hinge, a CD28 transmembrane domain, a 4-1BB

costimulatory domain, and a CD3zeta signaling domain. In some embodiments, a CAR
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comprises an extracellular domain comprising a FMC63 scFv binding domain for CD19
binding, a CD28 hinge, a CD28 transmembrane domain, a CD28 costimulatory domain, and
CD3zeta signaling domain.

[0276] In some embodiments, the viral particle comprises a polypeptide comprising a CAR
whose extracellular domain comprises a signal peptide that shares at least 75%, at least 80%,
at least 85%, at least 90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO: 50.
[0277] In some embodiments, the viral particle comprises a polynucleotide encoding a CAR
whose extracellular domain comprises a aCD19 scFv (CD19 VL linked to a CD19 VH) that
shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%, or
100% identity to SEQ ID NO: 51.

[0278] The complementary determining regions (CDR) of this scFv are RASQDISKYLN,
(CDR-L1; SEQ ID NO: 39), HTSRLHS (CDR-L2; SEQ ID NO: 41), QQGNTLPYT
(CDR-L3; SEQ ID NO: 42), DYGV (CDR-H1; SEQ ID NO: 44),
VIWGSETTYYNSALKS (CDR-H2; SEQ ID NO: 45), HYYYGGSYAMDY (CDR-H3;
SEQ ID NO: 46). In some embodiments, the viral particle comprises a polynucleotide
encoding a CAR whose extracellular domain comprises a aCD19 scFv having these
CDRs, wherein optionally the aCD19 scFv shares at least 75%, at least 80%, at least 85%,
at least 90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO: 51,

[0279] In some embodiments, the viral particle comprises a polynucleotide encoding a
CAR whose extracellular domain comprises a aCD19 scFv having these CDRs, wherein
optionally the aCD19 scFv shares at least 75%, at least 80%, at least 85%, at least 90%, at
least 95%, at least 99%, or 100% identity to SEQ ID NO: 51 or 89.

[0280] In some embodiments, the viral particle comprises a nucleic acid encoding a signal
peptide for the extracellular domain of CAR that shares at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO: 62,

[0281] In some embodiments, the viral particle comprises a nucleic acid encoding the
extracellular domain of a CAR comprising a aCD19 scFv that shares at least 75%, at least
80%, at least 85%, at least 90%, at least 95%, at least 99%, or 100% identity to SEQ ID
NO: 63.

[0282] In some embodiments, the viral particle comprises a polypeptide comprising a CAR
whose extracellular domain comprises a aCD19 scFv that shares at least 75%, at least 80%,

at least 85%, at least 90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO: 79.
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[0283] In some embodiments, the viral particle comprises a nucleic acid encoding the
extracellular domain of a CAR comprising a aCD19 scFv that shares at least 75%, at least
80%, at least 85%, at least 90%, at least 95%, at least 99%, or 100% identity to SEQ ID
NO: 85.

[0284] In some embodiments, the viral particle comprises a polynucleotide encoding a CAR
whose extracellular domain comprises a aCD19 scFv that shares at least 75%, at least 80%,
at least 85%, at least 90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO: 89.
[0285] The complementary determining regions (CDR) of this scFv are RASQDISKYLN,
(CDR-L1; SEQ ID NO: 39), HTSRLHS (CDR-L2; SEQ ID NO: 41), QQGNTLPYT
(CDR-L3; SEQ ID NO: 42), DYGV (CDR-H1; SEQ ID NO: 44),
VIWGSETTYYNSALKS (CDR-H2; SEQ ID NO: 45), HYYYGGSYAMDY (CDR-H3;
SEQ ID NO: 46). In some embodiments, the viral particle comprises a polynucleotide
encoding a CAR whose extracellular domain comprises a aCD19 scFv having these
CDRs, wherein optionally the aCD19 scFv shares at least 75%, at least 80%, at least 85%,
at least 90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO: 89,

[0286] In some embodiments, the viral particle comprises a nucleic acid encoding the
extracellular domain of a CAR comprising a aCD19 scFv that shares at least 75%, at least
80%, at least 85%, at least 90%, at least 95%, at least 99%, or 100% identity to SEQ ID
NO: 94.

[0287] In some embodiments, the CAR is a second-generation CAR comprised of the
FMC63 mouse anti-human CD19 scFv linked to the CD28 costimulatory domain and the
CD3zeta intracellular signaling domain. In some embodiments, the CAR is a second-
generation CAR comprised of the FMC63 mouse anti-human CD19 scFv linked to a CD8
transmembrane domain, 4-1BB costimulatory domain, and the CD3zeta intracellular
signaling domain.

[0288] In some embodiments, the CAR is a anti-FITC CAR and the ligand is composed of
a fluorescein or fluorescein isothiocyanate (FITC) moiety conjugated to an agent that binds
to a desired target cell (such as a cancer cell). Exemplary ligands are described in the section
above. In some embodiments, the ligand is FITC-folate.

[0289] In some embodiments, the CAR comprises an scFv domain. In some embodiments,
the scFv domain comprises anti-fluorescein isothiocyanate (FITC) E2. In some
embodiments, the scFv domain comprises a light chain variable domain (VL), a linker, and

a heavy chain variable domain (VH).
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[0290] In some embodiments, the scFv VL comprises a nucleotide sequence at least 80%,
85%, 90%, 95%, 96%, 97%, 98%, 99% or 100% identical to the nucleotide sequence of
SEQ ID NOs: 157 or 164. In some embodiments, the scFv VL comprises a nucleotide
sequence at least 80% identical to the nucleotide sequence of SEQ ID NOs: 157 or 164. In
some embodiments, the scFv VL comprises a nucleotide sequence at least 85% identical to
the nucleotide sequence of SEQ ID NOs: 157 or 164. In some embodiments, the scFv VL
comprises a nucleotide sequence at least 90% identical to the nucleotide sequence of SEQ
ID NOs: 157 or 164. In some embodiments, the scFv VL comprises a nucleotide sequence
at least 95% identical to the nucleotide sequence of SEQ ID NOs: 157 or 164. In some
embodiments, the scFv VL comprises a nucleotide sequence at least 96% identical to the
nucleotide sequence of SEQ ID NOs: 157 or 164. In some embodiments, the scFv VL
comprises a nucleotide sequence at least 97% identical to the nucleotide sequence of SEQ
ID NOs: 157 or 164. In some embodiments, the scFv VL comprises a nucleotide sequence
at least 98% identical to the nucleotide sequence of SEQ ID NOs: 157 or 164. In some
embodiments, the scFv VL comprises a nucleotide sequence at least 99% identical to the
nucleotide sequence of SEQ ID NOs: 157 or 164. In some embodiments, the scFv VL
comprises a nucleotide sequence at least 100% identical to the nucleotide sequence of SEQ
ID NOs: 157 or 164. In some embodiments, the scFv VL comprises the nucleotide sequence
of SEQ ID NOs: 157 or 164. In some embodiments, the scFv VL consists of the nucleotide
sequence of SEQ ID NOs: 157 or 164.

[0291] In some embodiments, the scFv VL comprises an amino acid sequence at least 80%,
85%, 90%, 95%, 96%, 97%, 98%, 99% or 100% identical to the amino acid sequence of
SEQ ID NO: 158. In some embodiments, the scFv VL comprises an amino acid sequence at
least 80% identical to the amino acid sequence of SEQ ID NO: 158. In some embodiments,
the scFv VL comprises an amino acid sequence at least 85% identical to the amino acid
sequence of SEQ ID NO: 158. In some embodiments, the scFv VL comprises an amino acid
sequence at least 90% identical to the amino acid sequence of SEQ ID NO: 158. In some
embodiments, the scFv VL comprises an amino acid sequence at least 95% identical to the
amino acid sequence of SEQ ID NO: 158. In some embodiments, the scFv VL comprises
an amino acid sequence at least 96% identical to the amino acid sequence of SEQ ID NO:
158. In some embodiments, the scFv VL comprises an amino acid sequence at least 97%
identical to the amino acid sequence of SEQ ID NO: 158. In some embodiments, the scFv

VL comprises an amino acid sequence at least 98% identical to the amino acid sequence of
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SEQ ID NO: 158. In some embodiments, the scFv VL comprises an amino acid sequence at
least 99% identical to the amino acid sequence of SEQ ID NO: 158. In some embodiments,
the scFv VL comprises an amino acid sequence at least 100% identical to the amino acid
sequence of SEQ ID NO: 158.In some embodiments, the scFv VL comprises the amino acid
sequence of SEQ ID NO: 158, In some embodiments, the scFv VL consists the amino acid
sequence of SEQ ID NO: 158.

[0292] In some embodiments, the scFv VH comprises a nucleotide sequence at least 80%,
85%, 90%, 95%, 96%, 97%, 98%, 99% or 100% identical to the nucleotide sequence of
SEQ ID NOs: 161 or 166. In some embodiments, the scFv VH comprises a nucleotide
sequence at least 80% identical to the nucleotide sequence of SEQ ID NOs: 161 or 166. In
some embodiments, the scFv VH comprises a nucleotide sequence at least 85% identical to
the nucleotide sequence of SEQ ID NOs: 161 or 166. In some embodiments, the scFv VH
comprises a nucleotide sequence at least 90% identical to the nucleotide sequence of SEQ
ID NOs: 161 or 166. In some embodiments, the scFv VH comprises a nucleotide sequence
at least 95% identical to the nucleotide sequence of SEQ ID NOs: 161 or 166. In some
embodiments, the scFv VH comprises a nucleotide sequence at least 96% identical to the
nucleotide sequence of SEQ ID NOs: 161 or 166. In some embodiments, the scFv VH
comprises a nucleotide sequence at least 97% identical to the nucleotide sequence of SEQ
ID NOs: 161 or 166. In some embodiments, the scFv VH comprises a nucleotide sequence
at least 98% identical to the nucleotide sequence of SEQ ID NOs: 161 or 166. In some
embodiments, the scFv VH comprises a nucleotide sequence at least 99% identical to the
nucleotide sequence of SEQ ID NOs: 161 or 166. In some embodiments, the scFv VH
comprises a nucleotide sequence at least 100% identical to the nucleotide sequence of SEQ
ID NOs: 161 or 166. In some embodiments, the scFv VH comprises the nucleotide sequence
of SEQ ID NOs: 161 or 166. In some embodiments, the scFv VH consists of the nucleotide
sequence of SEQ ID NOs: 161 or 166.

[0293] In some embodiments, the scFv VH comprises an amino acid sequence at least 80%,
85%, 90%, 95%, 96%, 97%, 98%, 99% or 100% identical to the amino acid sequence of
SEQ ID NO: 162. In some embodiments, the scFv VH comprises an amino acid sequence
at least 80% identical to the amino acid sequence of SEQ ID NO: 162. In some
embodiments, the scFv VH comprises an amino acid sequence at least 85% identical to the
amino acid sequence of SEQ ID NO: 162. In some embodiments, the scFv VH comprises

an amino acid sequence at least 90% identical to the amino acid sequence of SEQ ID NO:
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162. In some embodiments, the scFv VH comprises an amino acid sequence at least 95%
identical to the amino acid sequence of SEQ ID NO: 162. In some embodiments, the scFv
VH comprises an amino acid sequence at least 96% identical to the amino acid sequence of
SEQ ID NO: 162. In some embodiments, the scFv VH comprises an amino acid sequence
at least 97% identical to the amino acid sequence of SEQ ID NO: 162. In some
embodiments, the scFv VH comprises an amino acid sequence at least 98% identical to the
amino acid sequence of SEQ ID NO: 162. In some embodiments, the scFv VH comprises
an amino acid sequence at least 99% identical to the amino acid sequence of SEQ ID NO:
162. In some embodiments, the scFv VH comprises an amino acid sequence at least 100%
identical to the amino acid sequence of SEQ ID NO: 162. In some embodiments, the scFv
VH comprises the amino acid sequence of SEQ ID NO: 162. In some embodiments, the
scFv VH consists the amino acid sequence of SEQ ID NO: 162,

[0294] In some embodiments, the scFv linker comprises a nucleotide sequence at least 80%,
85%, 90%, 95%, 96%, 97%, 98%, 99% or 100% identical to the nucleotide sequence of
SEQ ID NOs: 159 or 165. In some embodiments, the scFv linker comprises a nucleotide
sequence at least 80% identical to the nucleotide sequence of SEQ ID NOs: 159 or 165. In
some embodiments, the scFv linker comprises a nucleotide sequence at least 85% identical
to the nucleotide sequence of SEQ ID NOs: 159 or 165. In some embodiments, the scFv
linker comprises a nucleotide sequence at least 90% identical to the nucleotide sequence of
SEQ ID NOs: 159 or 165. In some embodiments, the scFv linker comprises a nucleotide
sequence at least 95% identical to the nucleotide sequence of SEQ ID NOs: 159 or 165. In
some embodiments, the scFv linker comprises a nucleotide sequence at least 96% identical
to the nucleotide sequence of SEQ ID NOs: 159 or 165. In some embodiments, the scFv
linker comprises a nucleotide sequence at least 97% identical to the nucleotide sequence of
SEQ ID NOs: 159 or 165. In some embodiments, the scFv linker comprises a nucleotide
sequence at least 98% identical to the nucleotide sequence of SEQ ID NOs: 159 or 165. In
some embodiments, the scFv linker comprises a nucleotide sequence at least 99% identical
to the nucleotide sequence of SEQ ID NOs: 159 or 165. In some embodiments, the scFv
linker comprises a nucleotide sequence at least 100% identical to the nucleotide sequence
of SEQ ID NOs: 159 or 165. In some embodiments, the scFv linker comprises the nucleotide
sequence of SEQ ID NOs: 159 or 165. In some embodiments, the scFv linker consists the
nucleotide sequence of SEQ ID NOs: 159 or 165.
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[0295] In some embodiments, the scFv linker comprises an amino acid sequence at least
80%, 85%, 90%, 95%, 96%, 97%, 98%, 99% or 100% identical to the amino acid sequence
of SEQ ID NO: 160. In some embodiments, the scFv linker comprises an amino acid
sequence at least 80% identical to the amino acid sequence of SEQ ID NO: 160. In some
embodiments, the scFv linker comprises an amino acid sequence at least 85% identical to
the amino acid sequence of SEQ ID NO: 160. In some embodiments, the scFv linker
comprises an amino acid sequence at least 90% identical to the amino acid sequence of SEQ
ID NO: 160. In some embodiments, the scFv linker comprises an amino acid sequence at
least 95% identical to the amino acid sequence of SEQ ID NO: 160. In some embodiments,
the scFv linker comprises an amino acid sequence at least 96% identical to the amino acid
sequence of SEQ ID NO: 160. In some embodiments, the scFv linker comprises an amino
acid sequence at least 97% identical to the amino acid sequence of SEQ ID NO: 160. In
some embodiments, the scFv linker comprises an amino acid sequence at least 98% identical
to the amino acid sequence of SEQ ID NO: 160. In some embodiments, the scFv linker
comprises an amino acid sequence at least 99% identical to the amino acid sequence of SEQ
ID NO: 160. In some embodiments, the scFv linker comprises an amino acid sequence at
least 100% identical to the amino acid sequence of SEQ ID NO: 160.In some embodiments,
the scFv linker comprises the amino acid sequence of SEQ ID NO: 160. In some
embodiments, the scFv linker consists the amino acid sequence of SEQ ID NO: 160.

[0296] In some embodiments, the scFv comprises a nucleotide sequence at least 80%, 85%,
90%, 95%, 96%, 97%, 98%, 99% or 100% identical to the nucleotide sequence of SEQ ID
NOs: 155 or 163. In some embodiments, the scFv comprises a nucleotide sequence at least
80% identical to the nucleotide sequence of SEQ ID NOs: 155 or 163. In some
embodiments, the scFv comprises a nucleotide sequence at least 85% identical to the
nucleotide sequence of SEQ ID NOs: 155 or 163. In some embodiments, the scFv comprises
a nucleotide sequence at least 90% identical to the nucleotide sequence of SEQ ID NOs:
155 or 163. In some embodiments, the scFv comprises a nucleotide sequence at least 95%
identical to the nucleotide sequence of SEQ ID NOs: 155 or 163. In some embodiments,
the scFv comprises a nucleotide sequence at least 96% identical to the nucleotide sequence
of SEQ ID NOs: 155 or 163. In some embodiments, the scFv comprises a nucleotide
sequence at least 97% identical to the nucleotide sequence of SEQ ID NOs: 155 or 163. In
some embodiments, the scFv comprises a nucleotide sequence at least 98% identical to the

nucleotide sequence of SEQ ID NOs: 155 or 163. In some embodiments, the scFv comprises
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a nucleotide sequence at least 99% identical to the nucleotide sequence of SEQ ID NOs:
155 or 163. In some embodiments, the scFv comprises a nucleotide sequence at least 100%
identical to the nucleotide sequence of SEQ ID NOs: 155 or 163. In some embodiments,
the scFv comprises the nucleotide sequence of SEQ ID NOs: 155 or 163. In some
embodiments, the scFv consists of the nucleotide sequence of SEQ ID NOs: 155 or 163.
[0297] In some embodiments, the scFv comprises an amino acid sequence at least 80%,
85%, 90%, 95%, 96%, 97%, 98%, 99% or 100% identical to the amino acid sequence of
SEQ ID NO: 156. In some embodiments, the scFv comprises an amino acid sequence at
least 80% identical to the amino acid sequence of SEQ ID NO: 156. In some embodiments,
the scFv comprises an amino acid sequence at least 85% identical to the amino acid
sequence of SEQ ID NO: 156. In some embodiments, the scFv comprises an amino acid
sequence at least 90% identical to the amino acid sequence of SEQ ID NO: 156. In some
embodiments, the scFv comprises an amino acid sequence at least 95% identical to the
amino acid sequence of SEQ ID NO: 156. In some embodiments, the scFv comprises an
amino acid sequence at least 96% identical to the amino acid sequence of SEQ ID NO: 156.
In some embodiments, the scFv comprises an amino acid sequence at least 97% identical to
the amino acid sequence of SEQ ID NO: 156. In some embodiments, the scFv comprises
an amino acid sequence at least 98% identical to the amino acid sequence of SEQ ID NO:
156. In some embodiments, the scFv comprises an amino acid sequence at least 99%
identical to the amino acid sequence of SEQ ID NO: 156. In some embodiments, the scFv
comprises an amino acid sequence at least 100% identical to the amino acid sequence of
SEQ ID NO: 156. In some embodiments, the scFv comprises the amino acid sequence of
SEQ ID NO: 156. In some embodiments, the scFv consists of the amino acid sequence of
SEQ ID NO: 156.

[0298] In some embodiments, the anti-fluorescein E2 scFv comprises a CDRL1, CDRL2,
and CDRL3 having at least 80% amino acid identity, at least 90% amino acid identity or at
least 95% amino acid identity to: TSNIGNNYVS (SEQ ID NO: 167), LMIYDVSKRPS
(SEQ ID NO: 168), and AAWDDSLSEF (SEQ ID NO: 169), respectively, and CDRHI,
CDRH2, and CDRH3 having at least 80% amino acid identity, at least 90% amino acid
identity or at least 95% amino acid identity to: FTFGSFSMS (SEQ ID NO: 170),
WVAGLSARSSLTHY (SEQ ID NO: 171), and RRSYDSSGYWGHFYSYMDYV (SEQ ID
NO: 172), respectively.
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[0299] In some embodiments, the antigen is BCMA. CAR T therapies targeting BCMA
have been approved by the FDA and include Abecma and Carvykti. CARs targeting BCMA
are described, for example, in US Publication No. 2020/0246381; US Patent No.
10,918,665; US Publication No. 2019/0161553, each of which is herein incorporated by
reference. In some embodiments, a CAR comprises a binding domain for BCMA, a CD8a
hinge, a CD8a transmembrane domain, a 4-1BB costimulatory domain, and a CD3zeta
signaling domain. In some embodiments, a CAR comprises a binding domain for BCMA,
an IgG4 hinge, a CD28 transmembrane domain, a 4-1BB costimulatory domain, and a
CD3zeta signaling domain. In some embodiments, a CAR comprises a binding domain for
BCMA, a CD28 hinge, a CD28 transmembrane domain, a CD28 costimulatory domain, and
CD3zeta signaling domain.

[0300] In some embodiments, the antigen is G protein-coupled receptor class C group 5
member D (GPRC5D). CARs targeting GRCS5D are described, for example, in US
Publication Nos. 2018/0118803 and 2021/10393689, each of which is herein incorporated
by reference. In some embodiments, a CAR comprises a binding domain for GRC5D, a
CD8a hinge, a CD8a transmembrane domain, a 4-1BB costimulatory domain, and a
CD3zeta signaling domain. In some embodiments, a CAR comprises a binding domain for
GRC5D, an IgG4 hinge, a CD28 transmembrane domain, a 4-1BB costimulatory domain,
and a CD3zeta signaling domain. In some embodiments, a CAR comprises a binding
domain for GRC5D, a CD28 hinge, a CD28 transmembrane domain, a CD28 costimulatory
domain, and CD3zeta signaling domain.

[0301] In some embodiments, the antigen is Fc Receptor-like 5 (FcRL5). CARs targeting
FcRLS5 are described, for example, in US Publication No. US 2017/0275362, which is herein
incorporated by reference. In some embodiments, a CAR comprises a binding domain for
FcRLS, a CD8a hinge, a CD8a transmembrane domain, a 4-1BB costimulatory domain, and
a CD3zeta signaling domain. In some embodiments, a CAR comprises a binding domain
for FcRLS, an IgG4 hinge, a CD28 transmembrane domain, a 4-1BB costimulatory domain,
and a CD3zeta signaling domain. In some embodiments, a CAR comprises a binding
domain for FcRLS, a CD28 hinge, a CD28 transmembrane domain, a CD28 costimulatory
domain, and CD3zeta signaling domain.

[0302] In some embodiments, the antigen is receptor tyrosine kinase-like orphan receptor 1
(ROR1). CARs targeting ROR1 are described, for example, in US Publication No.
2022/0096651, which is herein incorporated by reference. In some embodiments, a CAR
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comprises a binding domain for ROR1, a CD8a hinge, a CD8a transmembrane domain, a 4-
1BB costimulatory domain, and a CD3zeta signaling domain. In some embodiments, a CAR
comprises a binding domain for ROR1, an IgG4 hinge, a CD28 transmembrane domain, a
4-1BB costimulatory domain, and a CD3zeta signaling domain. In some embodiments, a
CAR comprises a binding domain for ROR1, a CD28 hinge, a CD28 transmembrane
domain, a CD28 costimulatory domain, and CD3zeta signaling domain.

[0303] In some embodiments, the CAR is a second-generation CAR comprised an anti-
BCMA scFv linked to the 4-1BB costimulatory domain and the CD3zeta intracellular
signaling domain. In some embodiments, the CAR is a second-generation CAR comprised
an anti-GPRC5D scFv linked to the 4-1BB costimulatory domain and the CD3zeta
intracellular signaling domain. In some embodiments, the CAR is a second-generation
CAR comprised an anti-ROR1 scFv linked to the 4-1BB costimulatory domain and the
CD3zeta intracellular signaling domain.

[0304] In some embodiments, the TAA or TSA is a cancer/testis (CT) antigen, e.g., BAGE,
CAGE, CTAGE, FATE, GAGE, HCA661, HOM-TES-85, MAGEA, MAGEB, MAGEC,
NASS8, NY-ESO-1, NY-SAR-35, OY-TES-1, SPANXBI, SPA17, SSX, SYCP1, or TPTE.
[0305] In some embodiments, the TAA or TSA is a carbohydrate or ganglioside, e.g., fuc-
GM1, GM2 (oncofetal antigen-immunogenic-1; OFA-I-1); GD2 (OFA-I-2), GM3, GD3,
and the like.

[0306] In some embodiments, the TAA or TSA is alpha-actinin-4, Bage-1, BCR-ABL, Ber-
Abl fusion protein, beta-catenin, CA 125, CA 15-3 (CA 27.29\BCAA), CA 195, CA 242,
CA-50, CAMA43, Casp-8, cdc27, cdk4, cdkn2a, CEA, coa-1, dek-can fusion protein, EBNA,
EF2, Epstein Barr virus antigens, ETV6-AMLI1 fusion protein, HLA-A2, HLA-ALIL, hsp70-
2, KIAAO205, Mart2, Mum-1, 2, and 3, neo-PAP, myosin class I, OS-9, pml-RARa fusion
protein, PTPRK, K-ras, N-ras, triosephosphate isomerase, Gage 3,4,5,6,7, GnTV, Herv-K-
mel, Lage-1, NA-88, NY-Eso-1/Lage-2, SP17, SSX-2, TRP2-Int2, gpl00 (Pmel 17),
tyrosinase, TRP-1, TRP-2, MAGE-1, MAGE-3, RAGE, GAGE-1, GAGE-2, pl15(58),
RAGE, SCP-1, Hom/Mel-40, PRAME, p53, H-Ras, HER-2/neu, E2A-PRL, H4-RET, IGH-
IGK, MYL-RAR, human papillomavirus (HPV) antigens E6 and E7, TSP-180, MAGE-4,
MAGE-5, MAGE-6, p185erbB2, p180erbB-3, c-met, nm-23H1, PSA, TAG-72-4, CA 19-
9, CA 72-4, CAM 17.1, NuMa, K-ras, 13-Catenin, Mum-1, p16, TAGE, PSMA, CT7,
telomerase, 43-9F, 5T4, 791Tgp72, 13HCG, BCA225, BTAA, CD68\KP1, CO-029, FGF-
5, G250, Ga733 (EpCAM), HTgp-175, M344, MA-50, MG7-Ag, MOV 18, NB\70K, NY-
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CO-1, RCASI1, SDCCAG16, TA-90, TAAL6, TAG72, TLP, TPS, CD19, CD20, CD22,
CD27, CD30, CD70, CD123, CD133, B-cell maturation antigen, CS1, GPCRS5, GD2
(ganglioside G2), EGFRVIII (epidermal growth factor variant IlI), sperm protein 17 (Sp17),
mesothelin, PAP (prostatic acid phosphatase), prostein, TARP (T cell receptor gamma
alternate reading frame protein), Trp-p8, STEAP!1 (six-transmembrane epithelial antigen of
the prostate 1), an abnormal ras protein, or an abnormal p53 protein. In some embodiments,
said tumor-associated antigen or tumor-specific antigen is integrin av3 (CD61), galactin,
K-Ras (V-Ki-ras2 Kirsten rat sarcoma viral oncogene), or Ral-B. Other tumor-associated
and tumor-specific antigens are known to those in the art.

[0307] Antibodies, and scFvs, that bind to TSAs and TAAs include antibodies and scFVs
that are known in the art, as are nucleotide sequences that encode them.

[0308] In some embodiments, the antigen is an antigen not considered to be a TSA or a
TAA, but which is nevertheless associated with tumor cells, or damage caused by a tumor.
In some embodiments, for example, the antigen is, e.g., a growth factor, cytokine or
interleukin, e.g., a growth factor, cytokine, or interleukin associated with angiogenesis or
vasculogenesis. Such growth factors, cytokines, or interleukins can include, e.g., vascular
endothelial growth factor (VEGF), basic fibroblast growth factor (bFGF), platelet-derived
growth factor (PDGF), hepatocyte growth factor (HGF), insulin-like growth factor (IGF),
or interleukin-8 (IL-8). Tumors can also create a hypoxic environment local to the tumor.
As such, in some embodiments, the antigen is a hypoxia-associated factor, e.g., HIF-1a,
HIF-1B, HIF-2a, HIF-2p, HIF-3a, or HIF-33. Tumors can also cause localized damage to
normal tissue, causing the release of molecules known as damage associated molecular
pattern molecules (DAMPs; also known as alarmins). In some embodiments, therefore, the
antigen is a DAMP, e.g., a heat shock protein, chromatin-associated protein high mobility
group box 1 (HMGB1), SI00A8 (MRPS, calgranulin A), SI00A9 (MRP14, calgranulin B),
serum amyloid A (SAA), or can be a deoxyribonucleic acid, adenosine triphosphate, uric
acid, or heparin sulfate.

[0309] In some embodiments of the polypeptides described herein, the extracellular domain
is joined to said transmembrane domain directly or by a linker, spacer or hinge polypeptide
sequence, e.g., a sequence from CD28 or a sequence from CTLA4.

[0310] In some embodiments, the extracellular domain that binds the desired antigen may
be derived from antibodies or their antigen binding fragments generated using the

technologies described herein.
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Universal CARs

[0311] In some embodiments, the viral particle described herein comprises a nucleotide
sequence encoding a universal CAR. Universal CARs allow for targeting to a cancer cell
without the need to change the antigen specificity of the CAR. Universal CARs are
described, for exampl e, in US Publication Nos, US 2016/0348073, US 2018/0085399, US
2019/0256597, and US 2014/0349402, each of which is herein incorporated by reference.
[0312] In some embodiments, the viral particle described herein comprises a nucleotide
sequence encoding a universal, modular, anti-tag chimeric antigen receptor (UniCAR, This
system allows for retargeting of UniCAR engrafied inumune cells against multiple antigens
(see e.g., US Patent Publication US20170240612 Al incorporated herein by reference in its
entirety; Cartellieri et al., (2016} Blood Cancer Journal 6, e458 incorporated herein by
reference in its entirety).

[0313] in some embodiments, the viral particle described herein comprises a nucleotide
sequence encoding a switchable CAR and/or CAR effecior cell {CAR-EC) switches, In this
systen, the CAR -EC swiiches have a first region that is bound by a CAR on the CAR -EC
and a second region that binds a cell surface molecule on a target cell, thereby stimulating
an immune response from the CAR -EC that is cytotoxic to the bound target cell. In some
embodiments, the CAR -EC switch may act as an “on-swiich” for CAR -EC activity.
Activity may be “turmed oft” by reducing or ceasing administration of the switch.
These CAR-EC switches may be used with CAR-ECs disclosed herein, as well as
existing CAR T-cells, for the treatment of a disease or condition, such as cancer, wherein
the target cell is a malignant ccll. Such treatment may be referred to herein as switchable
immunotherapy (LS Patent Publication US9624276 B2 incorporated herein by reference in
its entirety

[0314] In some cmbodiments, the viral particle comprises a nuclectide sequence encoding
a universal immune recepior {2.g., switchable CAR, sCAR) that binds a peptide neo-epitope
(PNE). In some embodiments, the peptide neo-epitope (PNE) has been incorporated at
defined different locations within an antibody targeting an antigen {antibody switch).
Therefore, sCAR-T-cell specificity is redirected only against PNE, not occurring in the
human proteome, thus allowing an orthogonal interaction between the sCAR-T-cell and the
antibody switch. In this way, sCAR-T cells are strictly dependent on the presence of the
antibody switch to become fully activated, thus excluding CAR T-cell off-target recognition

of endogenous tissues or antigens in the absence of the antibody switch (Arcangeli et al,,
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{(2016) Transl Cancer Res 5(Suppl 2):8174-8177 incorporated hercin by reference in its
entirety). Other exampies of switchable CARx is provided by US Patent Application
US20160272718A1 incorporated herein by reference in its entirety.

I0315] As used herein, the term “tag” encompasses a universal inunune receptor, a tag, a
switch, or an Fc region of an imumunogiobulin as described supra. In some embodiments, a
viral particle comprises a nucleotide sequence encoding a CAR comprising a tag bindin
domain. In some embodiments, the CAR binds fluorescein isothiocyanate (FITC),
streptavidin, biotin, dinitrophenol, peridinin chlorophyll protein complex, green fluorescent
protein, phycoerythrin (PE), horse radish peroxidase, palmitoylation, nitrosylation,
alkalanine phosphatase, glucose oxidase, or maltose binding protein.

0316} In some embodiments, the viral particle comprises a nucleotide sequence encoding
a CAR to generate CAR cells to be used with a targeting small molecule. In some
embodiments, the CAR targets a moiety that is not produced or expressed by cells of the
subject being treated. This CAR system thus allows for focused targeting of the immune
cells to target cells, such as cancer cells. The two-component CAR system has been
previously described in e.g., US 2015/0320799; US 2019/0224237; and US 2020/0023009,
each of which is herein incorporated by reference.

[0317] In some embodiments, the targeting small molecule comprises a ligand of a tumor
cell receptor. By administration of a targeting small molecule along with the CAR-
expressing immune cell , the immune cell response can be targeted to only those cells
expressing the tumor receptor, thereby reducing off-target toxicity, and the activation of
immune cells can be more easily controlled due to the rapid clearance of the targeting small
molecule. As an added advantage, the CAR-expressing immune cell can be used as a
universal cytotoxic cell to target a wide variety of tumors without the need to prepare
separate CAR constructs. The targeting small molecule recognized by the CAR may also
remain constant. It is only the ligand portion of the targeting small molecule that needs to
be altered to allow the system to target cancer cells of different identity.

[0318] In some embodiments, a targeting small molecule comprises fluorescein linked to a
ligand of a selected tumor cell receptor. In some embodiments, a targeting small molecule
comprises FITC linked to a ligand of a selected tumor cell receptor. In some embodiments,
the viral vector described herein encodes a CAR comprising an anti-fluorescein scFv. In
some embodiments, the viral vector described herein encodes a CAR comprising an anti-

FITC scFv. This CAR thus targets fluorescein or FITC instead of a tumor-associated antigen
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that might also be expressed by healthy, non-target cells. The two components are
administered to a subject having cancer and the targeting small molecule is bound by the
target tumor cells (through binding of the ligand portion of the molecule to cognate tumor
cell receptor). The FITC portion of the targeting small molecule is then recognized and
bound by the anti-FITC CAR expressed by the T cells (second component). Upon binding,
the anti-FITC CAR-expressing immune cells are activated and the tumor cell is killed. As
will be apparent to the skilled artisan, the immune cells cannot kill cells without first binding
to a tumor cell. As it will be further apparent, immune cells will not bind to non-target cells
because the recognition region of the CAR will only recognize and bind FITC, which is not
produced or expressed by cells of the subject. The targeting small molecule thus acts as a
bridge between the immune cells and the target tumor cells. As long as the targeted moiety
of the targeting small molecule is a moiety not found in the host, the activity of the immune
cells can be limited to the target cells. Further, the activation of the CAR-expressing immune
cells can be regulated by limiting the amount of targeting small molecule administered to a
subject, for example, by manipulating infusion of the targeting small molecule if a side
effect is detected. Exemplary anti-fluorescein and anti-FITC CARs are described in US
Patent Application US20200405760A1 incorporated herein by reference in its entirety.
[0319] In some embodiments, the targeting small molecule comprises 2.4-dinitrophenol
(DNP), 2,4,6-trinitrophencl  (TNP), biotin, digoxigenin, fluorescein, f{luorescein
isothiocyanate (FITC), NHS-fluorescein, pentathiorophenyi ester, tetrafluorophenyl ester, a
knottin, a centyrin, a DARPIn, an affibody, an affilin, an anticalin, an atrimer, an avimer, a
bicicyclic peptide, an FN3 scaffold. a cys-knot, a fynomer, a Kunitz domain, or an Obody.
In some embodiments, the viral vector comprises a nucleotide sequence encoding a CAR
comprising an extracellular binding domain that binds 2,4-dinitrophenol (DNP), 2,4,6-
trinitrophenocl (TNP), biotin, digoxigenin, fluorescein, fluorescein isothiocyanate (FITC),
NHS-fluorescein, pentafluorophenyl ester, tetratluorophenyl ester, a knottin, a centyrin, a
DARPin, an affibody, an affilin, an anticalin, an atrimer, an avimer, a bicicyclic peptide, an
FN3 scaffold, a cys-knot, a fynomer, a Kunitz domam, or an Obody.

[0320] In some embodiments, the CAR system utilizes conjugate molecules as the bridge
between CAR-expressing cells and targeted cancer cells. The conjugate molecules are
conjugates comprising a hapten and a cell-targeting moiety, such as any suitable tumor cell-
specific ligand. Illustrative haptens that can be recognized and bound by CARs, include
small molecular weight organic molecules such as DNP (2,4-dinitrophenol), TNP (2,4,6-
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trinitrophenol), biotin, and digoxigenin, along with fluorescein and derivatives thereof,
including FITC (fluorescein isothiocyanate), NHS-fluorescein, and pentafluorophenyl ester
(PFP) and tetrafluorophenyl ester (TFP) derivatives, a knottin, a centyrin, and a DARPin.
Suitable cell-targeting moiety that may themselves act as a hapten for a CAR include
knottins (see Kolmar H. et al., The FEBS Journal. 2008. 275(11):26684-90), centyrins, and
DARPins (see Reichert, J.M. MAbs 2009. 1(3):190-209).

[0321] In some embodiments, the cell-targeting moiety is DUPA (DUPA-(99m) Tc), a
ligand bound by PSM A-positive human prostate cancer cells with nanomolar affinity (Kp =
14 nM; see Kularatne, S.A. et al., Mol Pharm. 2009. 6(3):780-9). In one embodiment, a
DUPA derivative can be the ligand of the small molecule ligand linked to a targeting moiety,
and DUPA derivatives are described in WO 2015/057852, incorporated herein by reference.
[0322] In some embodiments, the cell-targeting moiety is CCK2R ligand, a ligand bound
by CCK2R-positive cancer cells (e.g., cancers of the thyroid, lung, pancreas, ovary, brain,
stomach, gastrointestinal stroma, and colon; see Wayua. C. et al., Molecular Pharmaceutics.
2013. ePublication).

[0323] In some embodiments, the cell-targeting moiety is folate, folic acid, or an analogue
thereof, a ligand bound by the folate receptor on cells of cancers that include cancers of the
ovary, cervix, endometrium, lung, kidney, brain, breast, colon, and head and neck cancers;
see Sega, E.L. et al., Cancer Metastasis Rev. 2008, 27(4):655-64).

[0324] In some embodiments, the cell-targeting moiety is an NK-1R ligand. Receptors for
NK-1R the ligand are found, for example, on cancers of the colon and pancreas. In some
embodiments, the NK-1R ligand may be synthesized according the method disclosed in Int’l
Patent Appl. No. PCT/US2015/044229, incorporated herein by reference.

[0325] In some embodiments, the cell-targeting moiety may be a peptide ligand, for
example, the ligand may be a peptide ligand that is the endogenous ligand for the NKI
receptor. In some embodiments, the small conjugate molecule ligand may be a regulatory
peptide that belongs to the family of tachykinins which target tachykinin receptors. Such
regulatory peptides include Substance P (SP), neurokinin A (substance K), and neurokinin
B (neuromedin K), (see Hennig et al., International Journal of Cancer: 61, 786-792).
[0326] In some embodiments, the cell-targeting moiety is a CAIX ligand. Receptors for the
CAIX ligand found, for example, on renal, ovarian, vulvar, and breast cancers. The CAIX

ligand may also be referred to herein as CA9.
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[0327] In some embodiments, the cell-targeting moiety is a ligand of gamma glutamyl
transpeptidase. The transpeptidase is overexpressed, for example, in ovarian cancer, colon
cancetr, liver cancer, astrocytic gliomas, melanomas, and leukemias.

[0328] In some embodiments, the cell-targeting moiety is a CCK2R ligand. Receptors for
the CCK2R ligand found on cancers of the thyroid, lung, pancreas, ovary, brain, stomach,
gastrointestinal stroma, and colon, among others.

[0329] In one embodiment, the cell-targeting moiety may have a mass of less than about
10,000 Daltons, less than about 9000 Daltons, less than about 8,000 Daltons, less than about
7000 Daltons, less than about 6000 Daltons, less than about 5000 Daltons, less than about
4500 Daltons, less than about 4000 Daltons, less than about 3500 Daltons, less than about
3000 Daltons, less than about 2500 Daltons, less than about 2000 Daltons, less than about
1500 Daltons, less than about 1000 Daltons, or less than about 500 Daltons. In another
embodiment, the small molecule ligand may have a mass of about 1 to about 10,000 Daltons,
about 1 to about 9000 Daltons, about 1 to about 8,000 Daltons, about 1 to about 7000
Daltons, about 1 to about 6000 Daltons, about 1 to about 5000 Daltons, about 1 to about
4500 Daltons, about 1 to about 4000 Daltons, about 1 to about 3500 Daltons, about 1 to
about 3000 Daltons, about 1 to about 2500 Daltons, about 1 to about 2000 Daltons, about 1
to about 1500 Daltons, about 1 to about 1000 Daltons, or about 1 to about 500 Daltons.
[0330] In one illustrative embodiment, the linkage in a conjugate described herein can be a
direct linkage (e.g., a reaction between the isothiocyanate group of FITC and a free amine
group of a small molecule ligand) or the linkage can be through an intermediary linker. In
one embodiment, if present, an intermediary linker can be any biocompatible linker known
in the art, such as a divalent linker. In one illustrative embodiment, the divalent linker can
comprise about 1 to about 30 carbon atoms. In another illustrative embodiment, the divalent
linker can comprise about 2 to about 20 carbon atoms. In other embodiments, lower
molecular weight divalent linkers (i.e., those having an approximate molecular weight of
about 30 to about 300 Da) are employed. In another embodiment, linkers lengths that are
suitable include, but are not limited to, linkers having 2,3, 4,5, 6,7, 8,9. 10, 11, 12, 13, 14,
15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37. 38,
39 or 40, or more atoms.

[0331] In some embodiments, the hapten and the cell-targeting moiety can be directly
conjugated through such means as reaction between the isothiocyanate group of FITC and

free amine group of small ligands (e.g., folate, DUPA, and CCK2R ligand). However, the
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use of a linking domain to connect the two molecules may be helpful as it can provide
flexibility and stability. Examples of suitable linking domains include: 1) polyethylene
glycol (PEG); 2) polyproline; 3) hydrophilic amino acids; 4) sugars; 5) unnatural
peptideoglycans; 6) polyvinylpyrrolidone; 7) pluronic F-127. Linker lengths that are
suitable include, but are not limited to, linkers having 2,3, 4,5, 6,7, 8,9, 10, 11, 12, 13, 14,
15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38,
39 or 40, or more atoms.

[0332] In some embodiments, the linker may be a divalent linker that may include one or
more spacers.

[0333] Illustrative conjugates of the disclosure include the following molecules: FITC-
(PEG)12-Folate, FITC-(PEG)2o-Folate, FITC-(PEG)ios-Folate, FITC-DUPA, FITC-
(PEG)12-DUPA, FITC-CCK2R ligand, FITC-(PEG)12-CCK2R ligand, FITC-(PEG)1:-
NKIR ligand and FITC-(PEG),-CA9.

[0334] While the affinity at which the ligands and cancer cell receptors bind can vary, and
in some cases low affinity binding may be preferable (such as about 1 pM), the binding
affinity of the ligands and cancer cell receptors will generally be at least about 100 uM, 1
nM, 10 nM, or 100 nM, preferably at least about 1 pM or 10 pM, even more preferably at
least about 100 pM.

[0335] Examples of conjugates and methods of making them are provided in U.S. patent
applications US 2017/0290900, US 2019/0091308, and US 2020/0023009, all of which are
incorporated herein by reference.

Rapamycin-Activated Cell-surface Receptor (RACR)

[0336] In some embodiments, the viral particle comprises a nucleotide sequence encoding
a multipartite cell-surface receptor. In some embodiments, the multipartite cell-surface
receptor is a proliferatory receptor.

[0337] In some embodiments, the multipartite cell-surface receptor is a rapamycin-activated
cell-surface receptor (RACR).

[0338] In some embodiments, the multipartite cell-surface receptor is a chemically
inducible cell-surface receptor.

[0339] In some embodiments, the multipartite cell-surface receptor comprises a
polynucleotide sequence encoding FKBP-rapamycin complex binding domain (FRB
domain) or a functional variant thereof. In some embodiments, the multipartite cell-surface

receptor further comprises a polynucleotide sequence encoding a FK506 binding protein
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domain (FKBP) or a functional variant thereof. In some embodiments, the FKBP is
FKBP12.

[0340] In some embodiments, the viral particle comprises a RACR polypeptide
comprising a signal peptide operably linked to FKBP12 that shares at least 75%, at least
80%, at least 85%, at least 90%, at least 95%, at least 99%, or 100% identity to SEQ ID
NO: 57.

[0341] In some embodiments, the viral particle comprises a RACR polypeptide
comprising an IL-2R gamma transmembrane domain operably linked to a cytoplasmic
domain that shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at
least 99%, or 100% identity to SEQ ID NO: 58.

[0342] In some embodiments, the viral particle comprises a RACR polypeptide
comprising a P2A self-cleaving peptide that shares at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO: 55.

[0343] In some embodiments, the viral particle comprises a RACR polypeptide
comprising a signal peptide operably linked to FRB that shares at least 75%, at least 80%,
at least 85%, at least 90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO: 59.
[0344] In some embodiments, the viral particle comprises a RACR polypeptide
comprising an IL-2R beta transmembrane domain operably linked to a cytoplasmic
domain that shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at
least 99%, or 100% identity to SEQ ID NO: 60.

[0345] In some embodiments, the viral particle comprises a nucleic acid encoding a signal
peptide operably linked to FKBP12 that shares at least 75%, at least 80%, at least 85%, at
least 90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO: 70.

[0346] In some embodiments, the viral particle comprises a nucleic acid encoding an IL-
2R gamma transmembrane domain operably linked to a cytoplasmic domain that shares at
least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%, or 100%
identity to SEQ ID NO: 71.

[0347] In some embodiments, the viral particle comprises a nucleic acid encoding a P2A
self-cleaving peptide that shares at least 75%, at least 80%, at least 85%, at least 90%, at
least 95%, at least 99%, or 100% identity to SEQ ID NO: 72,

[0348] In some embodiments, the viral particle comprises a nucleic acid encoding a signal
peptide operably linked to FRB that shares at least 75%, at least 80%, at least 85%, at least
90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO: 73.
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[0349] In some embodiments, the viral particle comprises a nucleic acid encoding an IL-
2R beta transmembrane domain operably linked to a cytoplasmic domain that shares at
least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%, or 100%
identity to SEQ ID NO: 74.

[0350] In some embodiments, the viral particle comprises a RACR polypeptide
comprising a FKBP12 operably linked to an IL-2R gamma domain operably linked to a
P2A peptide that shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%,
at least 99%, or 100% identity to SEQ ID NO: 77.

[0351] In some embodiments, the viral particle comprises a RACR polypeptide
comprising a FRB operably linked to an IL-2R beta domain operably linked to a P2A
peptide that shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at
least 99%, or 100% identity to SEQ ID NO: 78.

[0352] In some embodiments, the viral particle comprises a nucleic acid encoding a
FKBP12 operably linked to an IL-2R gamma domain operably linked to a P2A that shares
at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%, or 100%
identity to SEQ ID NO: 83,

[0353] In some embodiments, the viral particle comprises a nucleic acid encoding a FRB
operably linked to an IL-2R beta domain operably linked to a P2A that shares at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%, or 100% identity
to SEQ ID NO: 84.

[0354] In some embodiments, the FiEP domain and FREB domain form & T cell activator
protein complex. The complex formed by the FKBF and FREB domains promote growth
and/or survival of a cell. In some embodiments, the complex formed by the FK 5P and FREB
demaing is controlled by a ligand.

[0355] In some embodiments, the ligand is rapamycin.

[0356] In some embodiments, the FRB domain and FKBP form a tripartite complex with
rapamycin that sequesters rapamycin in the transduced cell.

[0357] In some embodiments, the ligand is a protein, an antibody, a small molecule, or a
drug. In some embodiments, the ligand is rapamycin or a rapamycin analog (rapalogs). In
some embodiments, the rapalog comprises variants of rapamycin having one or more of the
following modifications relative to rapamycin: demethylation, elimination or replacement
of the methoxy at C7, C42 and/or C29; elimination, derivatization or replacement of the

hydroxy at C13, C43 and/or C28; reduction, elimination or derivatization of the ketone at
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C14, C24 and/or C30; replacement of the 6-membered pipecolate ring with a 5-membered
prolyl ring; and alternative substitution on the cyclohexyl ring or replacement of the
cyclohexyl ring with a substituted cyclopentyl ring. Thus, in some embodiments, the rapalog
is everolimus, novolimus, pimecrolimus, ridaforolimus, tacrolimus, temsirolimus,
umirolimus,  zotarolimus, CCI-779,  C20-methallylrapamycin, C16-  (S)-3-
methylindolerapamycin, C16-iRap, AP21967, sodium mycophernolic acid, benidipine
hydrochloride, rapamine, AP23573, or AP1903, or metabolites, derivatives, and/or
combinations thereof. In some embodiments, the ligand is an IMID-class drug (e.g.,
thalidomide, pomalidimide, lenalidomide or related analogues).

[0358] In some embodiments, the molecule is selected from FK 1012, tacrolimus (FK506),
FKCsA, rapamycin, coumermycin, gibberellin, HaXS, TMP-HTag, and ABT-737 or
functional derivatives thereof.

[0359] In some embodiments, the FEBP domain is operably Hoked 1o an IL2R gamma
domain. In some embodiments, the FRB domain is operably linked to an IL2R beta domain.
In some embodiments, the IL2R gamma domain and IL2R beta domain heterodimerize. In
some embodiments, the IL2R gamma domain and IL2R beta domain heterodimerize in the
presence of a ligand to promote growth and/or survival of a cell. In some embodiments, the
IL2R gamma domain and IL2R beta domain heterodimerize in the presence of rapamycin
to promote growth and/or survival of a cell. In some embodiments, the [L2R gamma domain
and IL2R beta domain heterodimerize in the presence of rapamycin to promote T cell
activation.

Cytosolic FRB

[0360] In some embodiments, vector genome comprises a nucleotide sequence that confers
resistance to an immunosuppressive agent.

[0361] In some embodiments, the nucleotide that confers resistance to an
immunosuppressive agent binds rapamycin. In some embodiments, the polynucleotide that
confers resistance to an immunosuppressive agent encodes a cytosolic (“naked”) FRB
domain. The naked FRB domain is an approximately 100 amino acid domain extracted from
the mTOR protein kinase. It is expressed in the cytosol as a freely diffusible soluble protein.
The purpose of the FRB domain is to reduce the inhibitory effects of rapamycin on mTOR
in the transduced cells, which should allow for consistent activation of transduced T cells

and give them a proliferative advantage over native T cells.
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[0362] In some embodiments, the viral particle comprises a polypeptide comprising a
cytosolic FRB domain that shares at least 75%, at least 80%, at least 85%, at least 90%, at
least 95%, at least 99%, or 100% identity to SEQ ID NO: 56.

[0363] In some embodiments, the viral particle comprises a nucleic acid encoding a
cytosolic FRB domain that shares at least 75%, at least 80%, at least 85%, at least 90%, at
least 95%, at least 99%, or 100% identity to SEQ ID NO: 68.

[0364] In some embodiments, the viral particle comprises a polypeptide comprising a
cytosolic FRB domain operably linked to a P2A peptide that shares at least 75%, at least
80%, at least 85%, at least 90%, at least 95%, at least 99%, or 100% identity to SEQ ID
NO:

[0365] In some embodiments, the viral particle comprises a nucleic acid encoding a
cytosolic FRB domain operable linked to a P2A that shares at least 75%, at least 80%, at
least 85%, at least 90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO: 82,
[0366] In some embodiments, the viral particle comprises a polypeptide comprising a
cytosolic FRB domain operably linked to a P2A peptide that shares at least 75%, at least
80%, at least 85%, at least 90%, at least 95%, at least 99%, or 100% identity to SEQ ID
NO: 88.

[0367] In some embodiments, the viral particle comprises a nucleic acid encoding a
cytosolic FRB domain operable linked to a P2A that shares at least 75%, at least 80%, at
least 85%, at least 90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO: 93,
[0368] In some embodiments, expression of the chimeric antigen receptor is modulated by
a degron fusion polypeptide and wherein suppression of the degron fusion polypeptide is
chemically inducible by a ligand.

[0369] In some embodiments, expression of the chimeric antigen receptor is modulated by
a FRB-degron fusion polypeptide and wherein suppression of the FRB-degron fusion
polypeptide is chemically inducible by a ligand.

[0370] In some embodiments, the ligand is rapamycin or a rapalog as described herein.

TGF-f Double Negative (TGF-  DN)

[0371] Tumor cells secrete transforming growth factor § (TGF-B) as a means to inhibit
immunity while allowing for cancer progression. Blocking TGF-§3 signaling in T cells
increases their ability to infiltrate, proliferate, and mediate antitumor responses (Kloss et al.,
Mol. Therapy 26(7):1855-1866 (2018)). The dominant-negative TGF-B (TGF-  DN) is

truncated and lacks the intracellular domain necessary for downstream signaling
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[0372] In some embodiments, the viral particle of the present disclosure comprises a
polynucleotide sequence of a dominant-negative TGF-B. In some embodiments, the viral
particle comprises a polypeptide comprising a dominant-negative TGF-f3 that shares at
least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%, or 100%
identity to SEQ ID NO: 91.

[0373] In some embodiments, the viral particle comprises a nucleic acid encoding a
dominant-negative TGF-f that shares at least 75%, at least 80%, at least 85%, at least
90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO: 96.

Exemplary Pavloads

[0374] In some embodiments, the viral particles of the present disclosure comprise a
polynucleotide sequence encoding, in any order, on a polycistronic transcript: a promoter,
a therapeutic protein (e.g. CAR), optionally a cytosolic FRB domain or a portion thereof,
and optionally a synthetic cytokine polypeptide (e.g. RACR). In some embodiments, the
polycistronic transcript comprises a promoter and a CAR. Illustrative promoters include,
without limitation, a cytomegalovirus (CMV) promoter, a CAG promoter, an SV40
promoter, an SV40/CD43 promoter, and a MND promoter.

[0375] In some embodiments, the polycistronic construct comprises in 5’ to 3° order a
nucleotide sequence encoding FRB, a nucleotide sequence encoding a synthetic cytokine
polypeptide, and a nucleotide sequence encoding a CAR. In some embodiments, the
nucleotide sequence encoding the synthetic cytokine polypeptide comprises in 5” to 3’
order a first nucleotide sequence encoding FRB:IL2RG and a second nucleotide sequence
encoding FKBP12:IL2RB. In some embodiments, the nucleotide sequence encoding the
synthetic cytokine polypeptide comprises in 5’ to 3’ order a first nucleotide sequence
encoding FKBP12:IL2RG and a second nucleotide sequence encoding sFRB:IL2RB.
[0376] In some embodiments, the viral particles of the present disclosure comprise a
polynucleotide sequence encoding, in 5’ to 3" order on a polycistronic transcript:

(a) a MND promoter;

(b) a CAR;

(c) a cytosolic FRB domain or a portion thereof;

(d) a RACR cell-surface receptor; and

(¢) a WPRE sequence

[0377] In some embodiments, the viral particles of the present disclosure comprise a

polynucleotide sequence encoding, in 5’ to 3 order:
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(a) a CAR;

(b) a cytosolic FRB domain or a portion thereof; and

(c) a RACR cell-surface receptor.

[0378] In some embodiments, the viral particle comprises a nucleic acid sequence that
shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%, or
100% identity to SEQ ID NO: 35.

[0379] In some embodiments, the viral particle comprises a polypeptide sequence that
shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%, or
100% identity to SEQ ID NO: 49.

[0380] In some embodiments, the viral particle comprises a nucleic acid sequence that
shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%, or
100% identity to SEQ ID NO: 61.

[0381] In some embodiments, the viral particles of the present disclosure comprises a
polynucleotide sequence encoding, in 5’ to 3" order on a polycistronic transcript:

(a) a MND promoter;

(b) a cytosolic FRB domain or a portion thereof;

(c) a RACR cell-surface receptor;

(d) a CAR; and

(¢) a WPRE sequence.

[0382] In some embodiments, the viral particles of the present disclosure comprises a
polynucleotide sequence encoding, in 5’ to 3’ order:

(a) a cytosolic FRB domain or a portion thereof;

(b) a RACR cell-surface receptor; and

(c)a CAR.

[0383] In some embodiments, the viral particle comprises a polypeptide sequence that
shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%, or
100% identity to SEQ ID NO: 75.

[0384] In some embodiments, the viral particle comprises a nucleic acid sequence that
shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%, or
100% identity to SEQ ID NO: 81.

[0385] In some embodiments, the viral particles of the present disclosure comprise a
polynucleotide sequence encoding, in 5’ to 3" order on a polycistronic transcript:

(a) a MND promoter;
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(b) a cytosolic FRB domain or a portion thereof;

(c)aCAR;

(d) TGF- DN domain or portion thereof; and

(¢) a WPRE sequence.

[0386] In some embodiments, the viral particles of the present disclosure comprise a
polynucleotide sequence encoding, in 5’ to 3 order:

(a) a cytosolic FRB domain or a portion thereof;

(b) a CAR; and

(c) a TGF- DN domain or portion thereof.

[0387] In some embodiments, the viral particle comprises a polypeptide sequence that
shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%, or
100% identity to SEQ ID NO: 87.

[0388] In some embodiments, the viral particle comprises a nucleic acid sequence that
shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%, or
100% identity to SEQ ID NO: 92.

[0389] In some embodiments, the viral particles of the present disclosure comprise a
polynucleotide sequence encoding, in 5’ to 3 order:

(a) RSV promoter, (b) 5" LTR, (c) HIV-1 packaging signal (Psi), (d) Rev response element
(RRE) of HIV-1, (e) gp41 peptide, (f) cPPT/CTS, (g) MND promoter, (h) CMV?2
extension, (i) Human CSF2R signal peptide, (j) anti-CD19 scFv, (k) IgGG4 hinge domain,
(1) human CD28 transmembrane domain, (m) 41BB, (n) CD3(, (o) P2A, (p) cytosolic FRB
domain, (q) P2A, (r) neutrophil gelatinase-associated lipocalin, ER signaling domain, (s)
FKBP12, (1) IL2RG, (u) transmembrane domain, (v) cytoplasmic domain, (w) P2A, (x)
CD8a signal peptide, (y) Frb (DmrC) [T2098L mutation], (z) IL2RB, (aa) transmembrane
domain, (bb) cytoplasmic domain, (cc) WPRE, and (dd) 3" LTR, and the polynucleotide
sequence shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least
99%, or 100% identity to SEQ ID NO: 121.

[0390] In some embodiments, the viral particle comprises a nucleic acid sequence that
shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%, or
100% identity to SEQ ID NO: 121.

[0391] In some embodiments, the viral particles of the present disclosure comprise a

polynucleotide sequence encoding, in 5’ to 3 order:
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(a) human cytomegalovirus (CMV) immediate early enhancer and CMV promoter, (b) 5’
LTR from HIV-1, (¢) HIV-1 packaging signal (Psi), (d) Rev response element (RRE) of
HIV-1, (e) central polypurine tract and central termination (cPPT/CTS) sequence of HIV-1,
(f) MND promoter (g) Human CSF2R signal peptide, (h) anti-CD19 scFv, (i) I[gG4 hinge
domain, (j) human CD28 transmembrane domain, (k) human CD28 transmembrane domain,
(1) 41BB domain, (m) CD3(, (n) P2A, (o) cytosolic FRB domain, (p) P2A, (q) neutrophil
gelatinase-associated lipocalin, ER signaling domain, (r) FKBP12, (s) IL2RG, (1)
transmembrane domain, (u) cytoplasmic domain, (v) P2A, (w) CDR8a signal peptide, (x) Frb
(DmrC) [T2098L mutation], (y) IL2RB, (z) transmembrane domain, (aa) cytoplasmic
domain, (bb) 3’ LTR, and (cc) synthetic polyA signal, and the polynucleotide sequence
shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%, or
100% identity to SEQ ID NO: 122.

[0392] In some embodiments, the viral particle comprises a nucleic acid sequence that
shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%, or
100% identity to SEQ ID NO: 122.

Helper plasmid

[0393] In some embodiments, the viral particles of the present disclosure comprise a
polynucleotide sequence encoding, in 5’ to 3" order on a polycistronic transcript:

(a) a gag protein; and

(b) a Pol protein,

[0394] In some embodiments, the viral particle comprises a Gag protein amino acid
sequence that shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at
least 99%, or 100% identity to SEQ ID NO: 99,

[0395] In some embodiments, the viral particle comprises a Pol protein amino acid sequence
that shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%,
or 100% identity to SEQ ID NO: 100.

[0396] In some embodiments, the viral particle comprises a gag-pol nucleic acid sequence
that shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%,
or 100% identity to SEQ ID NO: 101.

[0397] In some embodiments, the viral particle comprises a gag-pol nucleic acid sequence
that shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%,
or 100% identity to SEQ ID NO: 124.
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[0398] In some embodiments, the viral particles of the present disclosure comprise a
polynucleotide sequence encoding, in 5’ to 3 order:

(a) human CMV enhancer and CMV promoter, (b) human beta-globin intron, (c) HIV-1
gag, (d) HIV-1 pol, (d) ¢cPPT/CTS, (¢) RRE, () beta-globin polyA signal, and the
polynucleotide sequence shares at least 75%, at least 80%, at least 85%, at least 90%, at
least 95%, at least 99%, or 100% identity to SEQ ID NO: 131,

[0399] In some embodiments, the viral particle comprises a gag-pol nucleic acid sequence
that shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%,
or 100% identity to SEQ ID NO: 131.

[0400] In some embodiments, the viral particle comprises a Rev protein amino acid
sequence that shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at
least 99%, or 100% identity to SEQ ID NO: 102.

[0401] In some embodiments, the viral particle comprises a Rev nucleic acid sequence that
shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%, or
100% identity to SEQ ID NO: 103.

[0402] In some embodiments, the viral particle comprises a Rev nucleic acid sequence that
shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%, or
100% identity to SEQ ID NO: 125.

[0403] In some embodiments, the viral particles of the present disclosure comprise a
polynucleotide sequence encoding, in 5’ to 3 order:

(a) RSV promoter, (b) HXB3 Rev, (c) HIV-1 polyA LTR, and the polynucleotide sequence
shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%, or
100% identity to SEQ ID NO: 132.

[0404] In some embodiments, the viral particle comprises a gag-pol nucleic acid sequence
that shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%,
or 100% identity to SEQ ID NO: 132.

Cocal Envelope plasmids

[0405] In some embodiments, the viral particle is generated with a nucleic acid encoding a
Cocal envelope and an anti-CD3 scFv.

[0406] In some embodiments, the viral particle is generated with a Cocal envelope and
anti-CD3 scFv nucleic acid sequence that shares at least 75%, at least 80%, at least 85%,

at least 90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO: 128.
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[0407] In some embodiments, the viral particles of the present disclosure are generated
with a polynucleotide sequence encoding, in 5" to 3’ order:

(a) MND promoter;

(b) CD8 derived signal peptide;

(c) anti-CD3 scFv;

(d) CD8 derived hinge;

(e) CD4 derived transmembrane domain and cytoplasmic tail;

(f) T2A;

(g) Cocal envelope;

(h) WPRE; and

(1) polyA signal, and the polynucleotide sequence shares at least 75%, at least 80%, at
least 85%, at least 90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO: 128,
[0408] In some embodiments, the viral particles of the present disclosure are generated
with a polynucleotide sequence encoding, in 5" to 3’ order:

(a) human CMV enhancer and CMV promoter, (b) human beta-globin intron, (c¢) anti-CD3
scFv, (d) Cocal envelope, (d) transmembrane domain, (e) cytoplasmic tail domain, (f) T2A
peptide, (g) BGH polyA signal, and the polynucleotide sequence shares at least 75%, at least
80%, at least 85%, at least 90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO:
129.

[0409] In some embodiments, the viral particles are generated with a nucleic acid
sequence that shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at
least 99%, or 100% identity to SEQ ID NO: 129.

[0410] In some embodiments, the viral particles of the present disclosure are generated
with a polynucleotide sequence encoding, in 5" to 3’ order:

(a) human CMYV enhancer and CMV promoter, (b) human beta-globin intron, (¢) Cocal
envelope, (d) transmembrane domain, (¢) cytoplasmic tail domain, (f) bovine growth
hormone polyadenylation (BGH polyA) signal, and the polynucleotide sequence shares at
least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%, or 100%
identity to SEQ ID NO: 123,

[0411] In some embodiments, the viral particles are generated with a nucleic acid
sequence that shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at
least 99%, or 100% identity to SEQ ID NO: 123.
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[0412] In some embodiments, the viral particles of the present disclosure are generated
with a polynucleotide sequence encoding, in 5" to 3’ order:

(a) MND promoter, (b) Cocal envelope, (¢) transmembrane domain, (d) cytoplasmic tail
domain, (¢) WPRE, (f) BGH polyA signal, and the polynucleotide sequence shares at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%, or 100% identity
to SEQ ID NO: 130.

[0413] In some embodiments, the viral particles are generated with a nucleic acid
sequence that shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at
least 99%, or 100% identity to SEQ ID NO: 130.

Anti-CD3 plasmids

[0414] In some embodiments, the viral particles comprise an anti-CD3 amino acid
sequence that shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at
least 99%, or 100% identity to SEQ ID NO: 15.

[0415] In some embodiments, the viral particles are generated with an anti-CD3 nucleic
acid sequence that shares at least 75%, at least 80%, at least 85%, at least 90%, at least
95%, at least 99%, or 100% identity to SEQ ID NO: 126.

[0416] In some embodiments, the viral particles of the present disclosure are generated
with a polynucleotide sequence encoding, in 5" to 3’ order:

(a) human CMV enhancer and CMV promoter, (b) human beta-globin intron, (¢) Gaussia
luc signal peptide, (d) anti-CD3 VL chain, (e¢) G4S linker, (f) anti-CD3 VH chain, (g)
hinge domain, (h) transmembrane domain, (i) cytoplasmic tail domain, (j) BGH polyA
signal, and the polynucleotide sequence shares at least 75%, at least 80%, at least 85%, at
least 90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO: 126.

[0417] In some embodiments, the viral particles are generated with an anti-CD3 nucleic
acid sequence that shares at least 75%, at least 80%, at least 85%, at least 90%, at least
95%, at least 99%, or 100% identity to SEQ ID NO: 127.

[0418] In some embodiments, the viral particles of the present disclosure are generated
with a polynucleotide sequence encoding, in 5" to 3’ order:

(a) human CMV enhancer and CMV promoter, (b) human beta-globin intron, (¢) Gaussia
luc signal peptide, (d) anti-CD3 VL chain, (e¢) G4S linker, (f) anti-CD3 VH chain, (g)
Glycophorin A transmembrane domain, (h) Glycophorin A cytoplasmic tail domain, (i)
BGH polyA signal, and the polynucleotide sequence shares at least 75%, at least 80%, at
least 85%, at least 90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO: 127,
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Costimulatory and adhesion molecule plasmids

[0419] In some embodiments, the viral particles comprise a CD58 amino acid sequence
that shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least
99%, or 100% identity to SEQ ID NO: 17.

[0420] In some embodiments, the viral particles are generated with a CD58 nucleic acid
sequence that shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at
least 99%, or 100% identity to SEQ ID NO: 18.

[0421] In some embodiments, the viral particles of the present disclosure are generated
with a polynucleotide sequence comprising: (a) human CMV enhancer and CMV
promoter, (b) human beta-globin intron, (¢) endogenous signal peptide, (d) a CD58
polynucleotide, (¢) BGH polyA signal, and the CD58 polynucleotide sequence shares at
least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%, or 100%
identity to SEQ ID NO: 18.

[0422] In some embodiments, the viral particles comprise a CD80 amino acid sequence
that shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least
99%, or 100% identity to SEQ ID NO: 20.

[0423] In some embodiments, the viral particles are generated with a CD80 nucleic acid
sequence that shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at
least 99%, or 100% identity to SEQ ID NO: 21.

[0424] In some embodiments, the viral particles of the present disclosure are generated
with a polynucleotide sequence comprising: (a) human CMV enhancer and CMV
promoter, (b) human beta-globin intron, (¢) endogenous signal peptide, (d) a CD80
polynucleotide, (¢) BGH polyA signal, and the CD80 polynucleotide sequence shares at
least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 99%, or 100%
identity to SEQ ID NO: 21,

[0425] In some embodiments, the viral particles comprise a CD86 amino acid sequence
that shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least
99%, or 100% identity to SEQ ID NO: 23.

[0426] In some embodiments, the viral particles are generated with a CD86 nucleic acid
sequence that shares at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at
least 99%, or 100% identity to SEQ ID NO: 24.

[0427] In some embodiments, the viral particles of the present disclosure are generated with

a polynucleotide sequence comprising: (a) human CMV enhancer and CMV promoter, (b)
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human beta-globin intron, (c) endogenous signal peptide, (d) a CD86 polynucleotide, (e)
BGH polyA signal, and the CD86 polynucleotide sequence shares at least 75%, at least 80%,
at least 85%, at least 90%, at least 95%, at least 99%, or 100% identity to SEQ ID NO: 24,
Gene Editing

[0428] Numerous gene-editing methods are known in the art and additional methods are
continuously being created. The methods and compositions of the present disclosure are
capable of delivering a variety of genetic payloads, including polynucleotides intended for
insertion into the genome of the target cell and/or gene editing systems (CRISPR-Cas,
meganucleases, homing endonucleases, zinc finger enzymes and the like). In
embodiments, a polynucleotide (e.g. transgene), enzyme, and/or guide RNA are delivered
in one, two, three or more vectors of the same type (e.g. lentivirus, AAV, etc.) or different
types (including e.g. combinations of non-viral and virus vectors or different types of viral
vectors). The methods and systems of the disclosure can be used for generating point
mutation(s), insertions, deletions, etc. Random mutagenesis and multi-locus gene editing
are also within the scope of the disclosure.

Production/packaging cell lines

[0429] The present disclosure provides a host cell for the production of viral particles
according to the disclosure. In some embodiments, the host cell expresses one or more
exogenous and/or recombinant transduction enhancers at the cell surface. In some
embodiments, the host cell expresses an activating protein, a costimulatory molecule, and
an adhesion molecule at the cell surface. In some embodiments, the host cell expresses one
or more of anti-CD3scFv, CD86, CD80, and/or CD58. In some embodiments, the host cell
expresses at least an anti-CD3 scFv, and CD58. In some embodiments, the host cell
expresses at least an anti-CD3 scFv, and CD80. In some embodiments, the host cell
expresses at least an anti-CD3 scFv, and CD86. In some embodiments, the host cell
expresses at least an anti-CD3 scFv, a CD80, and CD58. In some embodiments, the host
cell expresses at least an anti-CD3 scFv, a CD86, and CD58.

[0430] In some embodiments, the host cell is for the production of viral vectors according
to the foregoing embodiments. In some embodiments, the host cell comprises tagging
proteins useful for the purification of the viral particles.

[0431] In some embodiments, the host cell is a packaging cell and comprises one or more

of the following genes: gag, pol, env and rev. In some embodiments, a packaging cell for a
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retroviral vector comprises gag, pol and env genes. In some embodiments, a packaging cell
for a lentiviral vector comprises gag, pol, env and rev genes.

[0432] In some embodiments, the host cell is a producer cell and comprises gag, pol, env
and optionally rev genes and a retroviral or lentiviral vector genome. In a typical
recombinant retroviral or lentiviral vector for use in gene therapy, at least part of one or
more of the gag-pol and env protein coding regions may be removed from the virus and
provided by the packaging cell. This makes the viral vector replication-defective as the virus
is capable of integrating its genome into a host genome but the modified viral genome is
unable to propagate itself due to a lack of structural proteins.

[0433] Packaging cells are used to propagate and isolate quantities of viral vectors i.e to
prepare suitable titres of the retroviral vector for transduction of a target cell.

[0434] In some embodiments, propagation and isolation may entail isolation of the
retroviral gagpol and env (and in the case of lentivirus, rev) genes and their separate
introduction into a host cell to produce a packaging cell line. The packaging cell line
produces the proteins required for packaging retroviral DNA but it cannot bring about
encapsidation due to the lack of a psi region. However, when a recombinant vector carrying
a psi region is introduced into the packaging cell line, the helper proteins can package the
psi-positive recombinant vector to produce the recombinant virus stock.

[0435] A summary of the available packaging lines is presented in “Retroviruses” (1997
Cold Spring Harbour Laboratory Press Eds: JM Coffin, SM Hughes, HE Varmus pp 449).
[0436] Packaging cells have also been developed in which the gag, pol and env (and, in the
case of lentiviral vectors, rev) viral coding regions are carried on separate expression
plasmids that are independently transfected into a packaging cell line, so that three
recombinant events are required for wild type viral production.

[0437] Transient transfection avoids the longer time required to generate stable vector-
producing cell lines and is used if the vector or retroviral packaging components are toxic
to cells. Components typically used to generate retroviral/lentivial vectors include a plasmid
encoding the Gag/Pol proteins, a plasmid encoding the Env protein (and, in the case of
lentiviral vectors, the rev protein), and the retroviral/lentiviral vector genome. Vector
production involves transient transfection of one or more of these components into cells
containing the other required components. The packaging cells of the present invention may

be any mammalian cell type capable of producing retroviral/lentiviral vector particles. The
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packaging cells may be 293T-cells, or variants of 293T-cells which have been adapted to
grow in suspension and grow without serum.
[0438] In some embodiments, the packaging cells are made by transient transfection with

a) a transfer vector

b) a gagpol expression vector

¢) an env expression vector. In some embodiments, the env gene is a heterologous,
resulting in a pseudotyped retroviral vector. For example, in some embodiments, the env
gene is from RD1 14 or one of its variants, VSV-G, including the cocal envelope, the
Gibbon-ape leukaemia virus (GALV), the Amphotropic envolope or Measles envelope or
baboon retroviral envelope glycoprotein, or any exemplary envelope protein discussed
herein.
[0439] In the case of lentiviral vector, in some embodiments, transient transfection with a
rev vector is also performed.
[0440] The present disclosure provides host cells expressing viral particles according to the
foregoing embodiments. In some embodiments, the host cells express, at the cell surface,
one or more transduction enhancers. In some embodiments, the present invention provides
a host cell which is engineered to express, at the cell surface,

(a) an activating protein; and/or

(b) a costimulatory protein; and/or

(¢) an adhesion molecule

such that a retroviral or lentiviral vector produced by the packaging cell is as
described in the foregoing embodiments.
[0441] In some embodiments, the host cell also expresses, at the cell surface, a tagging
protein which comprises: a binding domain which binds to a capture moiety; and a
transmembrane domain, which tagging protein facilitates purification of the viral vector
from cellular supernatant via binding of the tagging protein to the capture moiety, such that
a retroviral or lentiviral vector produced by the packaging cell has the characteristics
describing in the foregoing sections.
[0442] The tagging protein may also comprise a spacer between the binding domain and the
transmembrane domain.
[0443] The term host cell may be used to describe a packaging cell or a producer cell. A
packaging cell may comprise one or more of the following genes: gag, pol, env and/or rev.

A producer cell may comprise gag, pol, env and optionally rev genes and also comprises a
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retroviral or lentiviral genome. In some embodiments, the host cell may be any suitable cell
line stably expressing mitogenic and/or cytokine transduction enhancers. It may be
transiently transfected with transfer vector, gagpol, env (and rev in the case of a lentivirus)
to produce replication incompetent retroviral/ lentiviral vector.
[0444] The present disclosure also provides a method for making a host cell according to
the above, which comprises the step of transducing or transfecting a cell with a nucleic acid
encoding one or more transduction enhancers. Also provided is a method for producing a
viral vector according to the foregoing embodiments which comprises the step of expressing
a retroviral or lentiviral genome in a cell according to the second aspect of the invention.
Systems and Kits
[0445] In some embodiments, the present disclosure provides a system, therapeutic system,
or composition, comprising:

(a) an adaptor molecule comprising a targeting moiety and a masked hapten, wherein
the masked hapten comprises a masking moiety linked to a hapten; and

(b) a plurality of recombinant retroviral particles,

wherein each of the retroviral particles comprises a polynucleotide comprising, in 5'
to 3' order:

(i) a 5' long terminal repeat (L'TR) or untranslated region (UTR),

(ii) a promoter,

(iii) a sequence encoding a receptor that specifically binds to the hapten, and

(iv)a 3' LTR or UTR; and

wherein each of the retroviral particles comprises a viral envelope comprising

(i) a viral fusion glycoprotein, and

(ii) one or more transduction enhancers

wherein optionally each of the transduction enhancers is selected from the group
consisting of a T-cell activation receptor, a NK-cell activation receptor, a co stimulatory
molecule, and an adhesion molecule.
[0446] The present disclosure also provides a kit comprising the system and instructions for
use of the system.
Transgenic immune cells
[0447] The present disclosure provides a method for making an activated transgenic
immune cell, which comprises the step of contacting an immune cell with a viral vector

according to any of the foregoing embodiments. The immune cells may be transduced in
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vivo or ex vivo. In some embodiments, the viral vectors are administered to a living subject
such that the immune cells are transduced in vivo without any need to isolate and manipulate
host cells ex vivo. In some embodiments, immune cells are manipulated ex vivo and then
returned to the subject in need thereof.

[0448] The immune cells generally are mammalian cells, and typically are human cells,
more typically primary human cells, e.g., allogeneic or autologous donor cells. The cells
may be isolated from a sample, such as a biological sample, e.g., one obtained from or
derived from a subject. In some embodiments, the subject from which the cell is isolated is
one having the disease or condition or in need of a cell therapy or to which cell therapy will
be administered. The subject in some embodiments is a human in need of a particular
therapeutic intervention, such as the adoptive cell therapy for which cells are being isolated,
processed, and/or engineered. In some embodiments, the cells are derived from the blood,
bone marrow, lymph, or lymphoid organs, are cells of the immune system, such as cells of
the innate or adaptive immune systems, e.g., myeloid or lymphoid cells, including
lymphocytes, typically T cells and/or NK cells. Other exemplary cells include stem cells,
such as multipotent and pluripotent stem cells, including induced pluripotent stem cells
(iPSCs). The cells typically are primary cells, such as those isolated directly from a subject
and/or isolated from a subject and frozen. In some embodiments, the cells include one or
more subsets of T cells or other cell types, such as whole T cell populations, CD4+ cells,
CD8+ cells, and subpopulations thereof, such as those defined by function, activation state,
maturity, potential for differentiation, expansion, recirculation, localization, and/or
persistence capacities, antigen-specificity, type of antigen receptor, presence in a particular
organ or compartment, marker or cytokine secretion profile, and/or degree of differentiation.
[0449] Among the sub-types and subpopulations of T cells and/or of CD4+ and/or of CD8+
T cells are naive T (TN) cells, effector T cells (TEFF), memory T cells and sub-types
thereof, such as stem cell memory T (TSCM), central memory T (TCM), effector memory
T (TEM), or terminally differentiated effector memory T cells, tumor- infiltrating
lymphocytes (TIL), immature T cells, mature T cells, helper T cells, cytotoxic T cells,
mucosa-associated invariant T (MAIT) cells, naturally occurring and adaptive regulatory T
(Treg) cells, helper T cells, such as TH1 cells, TH2 cells, TH3 cells, TH17 cells, TH9 cells,
TH22 cells, follicular helper T cells, alpha/beta T cells, and delta/gamma T cells.

[0450] In some embodiments, herein, the cells provided are cytotoxic T lymphocytes. A

“Cytotoxic T lymphocyte” (CTL) may include but is not limited to, for example, a T
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lymphocyte that expresses CD8 on the surface thereof (e.g., a CD8+ T cell). In some
embodiments, such cells are preferably “memory” T cells (TM cells) that are antigen-
experienced. In some embodiments, the cell is a precursor T cell. In some embodiments, the
precursor T cell is a hematopoietic stem cell. In some embodiments, the cell is a CD8+ T
cytotoxic lymphocyte cell selected from the group consisting of naive CD8+ T cells, central
memory CD8+ T cells, effector memory CD8+ T cells and bulk CD8+ T cells. In some
embodiments, the cell is a CD4+ T helper lymphocyte cell that is selected from the group
consisting of naive CD4+ T cells, central memory CD4+ T cells, effector memory CD4+ T
cells, and bulk CD4+ T cells. [0260] As used herein, any reference to a transgenic T cell or
transduced T cell, or the use thereof, may also be applied to any of the other immune cell
types disclosed herein.

[0451] The present disclosure also provides transgenic immune cells comprising one or
more exogenous nucleic acid molecules. In some embodiments, the transgenic immune cells
comprise polynucleotides encoding hapten-binding receptors. In some embodiments, the
transgenic immune cells comprise polynucleotides encoding transduction enhancers. In
some embodiments, the transgenic immune cells comprise polynucleotides encoding T cell
activator proteins. In some embodiments, the transgenic immune cells comprise
polynucleotides encoding hapten-binding receptors and polynucleotides encoding T cell
activator proteins.

Target immune cells

[0452] Non-limiting examples of cells that can be the target of the viral particle described
herein include T lymphocytes, dendritic cells (DC), Treg cells, B cells, Natural Killer cells,
and macrophages. In some embodiments, the viral particle described herein is capable of
transducing an alpha beta T cell. In some embodiments, the viral particle described herein
is capable of transducing an alpha beta T cell. In some embodiments, the viral particle
described herein is capable of transducing a gamma delta T cell. In some embodiments, the
viral particle described herein is capable of transducing an NK cell.

T cells

[0453] T cells (“T lymphocytes”) are a type of lymphocyte (itself a type of white blood cell)
that play a central role in cell-mediated immunity. There are several subsets of T cells, each
with a distinct function. T cells can be distinguished from other lymphocytes, such as B cells
and NK cells, by the presence of a T cell receptor (TCR) on the cell surface. The TCR is

responsible for recognizing antigens bound to major histocompatibility complex (MHC)

100



WO 2023/215848 PCT/US2023/066636

molecules and is composed of two different protein chains. In 95% of the T cells, the TCR
consists of an alpha (a) and beta () chain. These T cells are called alpha beta T cells. In
other T cells, called gamma delta T cells, the TCR contains a gamma (y) and a delta (9)
chain. When the TCR engages with antigenic peptide and MHC (peptide/MHC complex),
the T lymphocyte is activated through a series of biochemical events mediated by associated
enzymes, co-receptors, specialized adaptor molecules, and activated or released
transcription factors.

[0454] In some embodiments, the cells used in the methods provided herein are primary T
lymphocytes (e.g., primary human T lymphocytes). The primary T lymphocytes used in the
methods provided herein may be naive T lymphocytes or MHC-restricted T lymphocytes.
In some embodiments, the T lymphocytes are CD4+. In other embodiments, the T
lymphocytes are CD8+. In some embodiments, the primary T lymphocytes are tumor
infiltrating lymphocytes (TILs). In some embodiments, the primary T lymphocytes have
been isolated from a tumor biopsy or have been expanded from T lymphocytes isolated from
a tumor biopsy. In some embodiments, the primary T lymphocytes have been isolated from,
or are expanded from T lymphocytes isolated from, peripheral blood, cord blood, or lymph.
In some embodiments, the T lymphocytes are allogeneic with respect to a particular
individual, e.g., a recipient of said T lymphocytes. In certain other embodiments, the T
lymphocytes are not allogeneic with respect to a certain individual, e.g., a recipient of said
T lymphocytes. In some embodiments, the T lymphocytes are autologous with respect to a
particular individual, e.g., a recipient of said T lymphocytes.

[0455] In some embodiments, primary T lymphocytes used in the methods described herein
are isolated from a tumor, e.g., are tumor-infiltrating lymphocytes. In some embodiments,
such T lymphocytes are specific for a tumor specific antigen (TSA) or tumor associated
antigen (TAA). In some embodiments, primary T lymphocytes are obtained from an
individual, optionally expanded, and then transduced, using the methods described herein,
with a nucleic acid encoding one or more chimeric antigen receptors (CARs), and optionally
then expanded. T lymphocytes can be expanded, for example, by contacting the T
lymphocytes in culture with antibodies to CD3 and/or CD28, e.g., antibodies attached to
beads, or to the surface of a cell culture plate; see, e.g., U.S. Pat. Nos. 5,948,893; 6,534,055;
6,352,694; 6,692,964; 6,887,466; and 6,905,681. In some embodiments, the antibodies are
anti-CD3 and/or anti-CD28, and the antibodies are not bound to a solid surface (e.g., the

antibodies contact the T lymphocytes in solution). In some embodiments, either of the anti-
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CD3 antibody or anti-CD28 antibody is bound to a solid surface (e.g. bead, tissue culture
dish plastic), and the other antibody is not bound to a solid surface (e.g., is present in
solution).

NK Cells

[0456] Natural killer (NK) cells are cytotoxic lymphocytes that constitute a major
component of the innate immune system. NK cells typically comprise approximately 10 to
15% of the mononuclear cell fraction in normal peripheral blood. NK cells do not express
T-cell antigen receptors (TCR), CD3 or surface immunoglobulins (Ig) B cell receptor, but
usually express the surface markers CD16 (FcyRIII) and CD56 in humans. NK cells are
cytotoxic; small granules in their cytoplasm contain special proteins such as perforin and
proteases known as granzymes. Upon release in close proximity to a cell slated for killing,
perforin forms pores in the cell membrane of the target cell through which the granzymes
and associated molecules can enter, inducing apoptosis. One granzyme, granzyme B (also
known as granzyme 2 and cytotoxic T-lymphocyte-associated serine esterase 1), is a serine
protease crucial for rapid induction of target cell apoptosis in the cell-mediated immune
response.

[0457] NK cells are activated in response to interferons or macrophage-derived cytokines
Activated NK cells are referred to as lymphokine activated killer (LAK) cells. NK cells
possess two types of surface receptors, labeled “activating receptors” and “inhibitory
receptors,” that control the cells' cytotoxic activity.

[0458] Among other activities, NK cells play a role in the host rejection of tumors. Because
many cancer cells have reduced or no class I MHC expression, they can become targets of
NK cells. Natural killer cells can become activated by cells lacking, or displaying reduced
levels of, major histocompatibility complex (MHC) proteins. In addition to being involved
in direct cytotoxic killing, NK cells also serve a role in cytokine production, which can be
important to control cancer and infection. Activated and expanded NK cells and LAK cells
have been used in both ex vivo therapy and in vivo treatment of patients having advanced
cancer, with some success against bone marrow related diseases, such as leukemia; breast
cancer; and certain types of lymphoma.

In vivo Delivery of Polynucleotides

[0459] In some embodiments, the disclosure provides a method of delivering a nucleic acid

to a cell in vivo. In some embodiments, the disclosure provides a method of delivering a
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nucleic acid to an immune cell in vivo. In some embodiments, the viral particles of the
disclosure activate and transduce an immune cell in vivo.

[0460] In some embodiments, a nucleotide sequence encoding a CAR is administered to the
subject which allows the production of the CAR in vivo. In some embodiments, the
administration of such viral particles generates a similar effect in vivo as direct
administration of the CAR. In some embodiments, the administration of such viral particles
improves the in vivo transduction efficiency of a particle.

[0461] In some embodiments, in vivo delivery of such viral particles generates CAR
expression over time (e.g., starting within hours and lasting several days). In some
embodiments, in vivo delivery of such viral particles results in desirable pharmacokinetics,
pharmacodynamics and/or safety profile of the encoded CAR.

[0462] In some embodiments, the nucleotide sequence may be optimized by one or more
means to prevent immune activation, increase stability, reduce any tendency to aggregate,
such as over time, and/or to avoid impurities. Such optimization may include the use of
modified nucleosides, modified, and/or particular 5° UTRs, 3’'UTRs, and/or poly(A) tail
modifications for improved intracellular stability and translational efficiency (see, e.g.,
Stadler et al., 2017, Nat. Med.). Such modifications are known in the art.

[0463] Strategies for in vivo delivery of polynucleotides (e.g., mRNA) are known in the art.
For a summary of strategies, see Mol. Ther. 2019 Apr 10; 27(4): 710-728, which is
incorporated herein by reference in its entirety.

[0464] In some embodiments, the viral particle has a multi-step mechanism of action:

(a) the viral particle binds to T cells in vivo via an immune cell-activating protein (e.g., anti-
CD3 scFv), a co-stimulatory molecule (e.g., a CD28 ligand), a cell adhesion molecule (e.g.,
CD58), or any combination thereof, activates the T cells and facilitates viral particle
internalization through interaction with the Cocal glycoprotein

(b) the vector RNA genome is reverse-transcribed into DNA, shuttled to the nucleus, and
integrated into the genome; and

(c) the transduced T cells express the polypeptide of interest.

[0465] In some embodiments, the viral particle has a multi-step mechanism of action:

(a) the viral particle binds to T cells in vivo via an immune cell-activating protein (e.g., anti-
CD3 scFv), a co-stimulatory molecule (e.g., a CD28 ligand), a cell adhesion molecule (e.g.,
CD58), or any combination thereof, activates the T cells and facilitates viral particle

internalization through interaction with the Cocal glycoprotein
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(b) the vector RNA genome encoding a CAR is reverse-transcribed into DNA, shuttled to
the nucleus, and integrated into the genome; and

(c) the transduced T cells express the CAR and target cells, while also expressing the FRB
and RACR system for rapamycin-controlled cytokine signaling.

Immune cell activation

[0466] In some embodiments, administration of the particle to a subject results in the
activation of immune cells.

[0467] In some embodiments, activation of immune cells is measured by the level of one or
more cell markers. In some embodiments, activation of immune cells is measured by the
percentage of the immune cells that are positive for one or more cell markers. In some
embodiments, the immune cells are T cells (T lymphocytes) or NK cells. In some
embodiments, the immune cells are CD4+ T cells or CD8+ T cells. In some embodiments,
the one or more cell markers are selected from the groups consisting of CD71, CD25, and
any combination thereof.

[0468] In some embodiments, activation of immune cells is measured by the percentage of
the immune cells that are CD71 positive. In some embodiments, administration of the viral
particle increases the percentage of the CD71+ immune cells by at least 10%, at least 20%,
at least 30%, at least 40%, at least 50%, at least 60%, at least 70%, at least 80%, or at least
90%. In some embodiments, activation of immune cells is measured by the level of CD71
expressed on the surface of the immune cells. In some embodiments, administration of the
viral particle increases the level of CD71 expressed on the surface of the immune cells by
at least 10%, at least 20%, at least 30%, at least 40%, at least 50%, at least 60%, at least
70%, at least 80%, at least 90%, at least 1-fold, at least 2-fold, at least 3-fold, at least 5-fold,
at least 7-fold, or at least 10-fold.

[0469] In some embodiments, activation of immune cells is measured by the percentage of
the immune cells that are CD25 positive. In some embodiments, administration of the viral
particle increases the percentage of the CD25+ immune cells by at least 10%, at least 20%,
at least 30%, at least 40%, at least 50%, at least 60%, at least 70%, at least 80%, or at least
90%. In some embodiments, activation of immune cells is measured by the level of CD25
expressed on the surface of the immune cells. In some embodiments, administration of the
viral particle increases the level of CD25 expressed on the surface of the immune cells by

at least 10%, at least 20%, at least 30%, at least 40%, at least 50%, at least 60%, at least
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70%, at least 80%, at least 90%, at least 1-fold, at least 2-fold, at least 3-fold, at least 5-fold,
at least 7-fold, or at least 10-fold.

[0470] In some embodiments, administration of the viral particle in a subject results in
active proliferation of immune cells. In some embodiments, the proliferation of immune
cells increase the number and/or susceptibility to transduction by vector.

[0471] In some embodiments, administration of the viral particle in a subject results in a
decrease of numbers of immune cells (e.g., T cells) in the GO phase and/or an increase of
numbers of immune cells (e.g., T cells) in the non-GO phase.

[0472] In some embodiments, administration of the viral particle in a subject increases the
number and/or percentage of immune cells that are in a state of metabolic fitness for
transduction of vector.

[0473] In some embodiments, administration of the viral particle in a subject results in the
accumulation of immune cells in lymph nodes. In some embodiments, administration of the
viral particle in a subject results in the accumulation of immune cells in tumor sites.

[0474] In some embodiments, the viral particle is a lentiviral particle. In some
embodiments, the immune cells are T cells. In some embodiments, the immune cells here
are a subset of immune cells in vivo that can be recognized by at least one antigen-specific
binding domain of the CAR. In some embodiments, the immune cells reside in the lymph
nodes.

[0475] In some embodiments, the viral particle activates non-transduced immune cells. In
some embodiments, the viral particle expands non-transduced immune cells. In some
embodiments, the viral particle activates and/or expands tumor infiltrating lymphocytes. In
some embodiments, the viral particle activates and/or expands tumor reactive T cells present
in tumor draining or metastatic lymph nodes.

Administration Route

[0476] In some embodiments, the viral particle is administered via a route selected from the
group consisting of parenteral, intravenous, intramuscular, subcutanous, intratumoral,
intraperitoneal, and intralymphatic. In some embodiments, the viral particle is administered
multiple times. In some embodiments, the viral particle is administered by intralymphatic
injection of the viral particle. In some embodiments, the viral particle is administered by
intraperitoneal injection of the viral particle. In some embodiments, the viral particle is
administered by intra-nodal injection — that is, the viral particle may be administered via

injection into a lymph node, such as an inguinal lymph node. In some embodiments, the
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viral particle is administered by injection of the viral particle into tumor sites (i.e.
intratumoral). In some embodiments, the viral particle is administered subcutaneously. In
some embodiments, the viral particle is administered systemically. In some embodiments,
the viral particle is administered intravenously. In some embodiments, the viral particle is
administered intra-arterially. In some embodiments, the viral particle is a lentiviral particle.
[0477] In some embodiments, the viral particle is administered by intraperitoneal,
subcutaneous, or intranodal injection. In some embodiments, the viral particle is
administered by intraperitoneal injection. In some embodiments, the viral particle is
administered by subcutaneous injection. In some embodiments, the viral particle is
administered by intranodal injection.

[0478] In some embodiments, the transduced immune cells comprising the polynucleotide
of the present disclosure is administered to the subject.

[0479] In some embodiments, the viral particle is administered as a single injection. In some
embodiments, the viral particle is administered as at least 1, at least 2, at least 3, at least 4,
at least 5, at least 6, at least 7, at least 8, at least 9, or at least 10 injections.

Dosage form and dosing regimen

Viral particle

[0480] A viral particle may be used to infect cells in vivo at an any effective dosage. In some
embodiments, the viral particle is administered to a subject in vivo, by direct injection to the
cell, tissue, organ or subject in need of therapy.

[0481] In some embodiments, a viral particle may be administered in connection with a cell.
A viral particle may be connected with a cell by incubation of a viral particle with a cell
such that the viral particle is associated with the cell. In some embodiments, the dose of the
product to be delivered is determined based on the number of viral particle-bound cells.
[0482] Viral particles may also be delivered according to viral titer (TU/mL). The amount
of lentivirus directly injected is determined by total TU and can vary based on both the
volume that could be feasibly injected to the site and the type of tissue to be injected. In
some embodiments, the viral titer delivered is about 1x10°to 1x10°, about 1x10°to 1x107,
1x10°to 1x107, about 1x10°to 1x10°, about 1x107to 1x10'°, about 1x107to 1x10", or
about 1x10%to 1x10! TU or more per injection could be used. In some embodiments, the
viral titer delivered is about 1x10%to 1x107, about 1x10°to 1x108, 1x10°to 1x10°, about
1x107to 1x10'°, about 1x108to 1x10, about 1x108 to 1x10'2, or about 1x10'°to 1x10'% or

more per injection could be used. For example, a brain injection site may only allow for a
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very small volume of virus to be injected, so a high titer prep would be preferred, a TU of
about 1x10°to 1x107, about 1x10%to 1x108, 1x10%to 1x10°, about 1x107to 1x10'°, about
1x10%to 1x10!, about 1x108to 1x10'2, or about 1x10°to 1x10'2 or more per injection
could be used. However, a systemic delivery could accommodate a much larger TU, a load
of about 1x108, about 1x10°, about 1x10'°, about 1x10'!, about 1x10'2, about 1x10'3, about
1x10™, or about 1x10'%, could be delivered.

[0483] In some embodiments, the vector is administered at a dose of between about 1x101?
and 5%10 vector genomes (vg) of the vector per kilogram (vg) of total body mass of the
subject (vg/kg). In some embodiments, the vector is administered at a dose of between about
1x10"3 and 5%10™ vg/kg. In some embodiments, the vector is administered at a dose of
between about 5x10% and 3x10'* vg/kg. In some embodiments, the vector is administered
at a dose of between about 5x10'% and 1x10' vg/kg. In some embodiments, the vector is
administered at a dose of less than about 1x10!? vg/kg, less than about 3x10'? vg/kg, less
than about 5x10'? vg/kg, less than about 7x<10!? vg/kg, less than about 1x10'* vg/kg, less
than about 3x10'3 vg/kg, less than about 5x10!* vg/kg, less than about 7x10"* vg/kg, less
than about 1x10 vg/kg, less than about 3x10'* vg/kg, less than about 510 vg/kg, less
than about 7x10' vg/kg, less than about 1x10% vg/kg, less than about 3x10" vg/kg, less
than about 5x10%° vg/kg, or less than about 710 vg/kg.

[0484] In some embodiments, the vector is administered at a dose of between about 1x1012
and 5%10'* vector particles (vp) of the vector per kilogram (vp) of total body mass of the
subject (vp/kg). In some embodiments, the vector is administered at a dose of between about
110" and 5%10™ vp/kg. In some embodiments, the vector is administered at a dose of
between about 5x10% and 3x10'* vp/kg. In some embodiments, the vector is administered
at a dose of between about 5x10'3 and 1x10'* vp/kg. In some embodiments, the vector is
administered at a dose of less than about 1x10'? vp/kg, less than about 3x10'? vp/kg, less
than about 5x10'2 vp/kg, less than about 7x10!? vp/kg, less than about 1x10'* vp/kg, less
than about 3x10'3 vp/kg, less than about 5x10!* vp/kg, less than about 7x10'* vp/kg, less
than about 1x10 vp/kg, less than about 3x10' vp/kg, less than about 510 vp/kg, less
than about 7x10 vp/kg, less than about 1x10'> vp/kg, less than about 3x10% vp/kg, less
than about 5x10% vp/kg, or less than about 710 vp/kg.

[0485] In some embodiments, administration of the viral particles of the present disclosure
decreases the number of B cells in the subject by at least 1%, at least 2%, at least 3%, at

least 5%, at least 7%, at least 10%, at least 20%, at least 30%, at least 40%, at least 50%, at
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least 60%, at least 70%, at least 80%, or at least 90%. In some embodiments, the decrease
is evaluated by the number of B cells 1, 2, 3,4, 5, 6, 7, 8,9, 10, 11, or 12 weeks after the
viral particle is administered, wherein the reference number is the number of B cells in a
subject that was administered a vehicle control. In some embodiments, administration of the
viral particles of the present disclosure decreases the number of B cells in the subject by at
least 95%.
[0486] In some embodiments, the B cells are in the peripheral blood of the subject. In some
embodiments, the B cells are in the bone marrow of the subject. In some embodiments, the
B cells are in the spleen of the subject
[0487] In some embodiments, the B cells are depleted in the subject for at least 7 days, at
least 10 days, at least 20 days, at least 30 days, at least 40 days, at least 50 days, at least 60
days, at least 70 days, or at least 80 days after administering the viral particle.
[0488] In some embodiments, the B cells are depleted in the subject for at least 80 days after
administering the viral particle.
Rapamycin
[0489] Rapamune® (sirolimus, rapamycin) is available as an oral solution or tablet and is
FDA approved for the following indications:

- Prophylaxis of organ rejection on renal transplantation

- Limitations of use in renal transplantation

- Treatment of patients with lymphangioleiomyomatosis
[0490] Per the US Prescribing Information (USPI), rapamycin is available in 1 mg/mL oral
solution or 0.5, 1, or 2 mg tablets and is to be administered once daily. Rapamycin may also
be delivered in other dosage forms and/or by other administration routes.
[0491] In some embodiments, rapamycin is administered at a dose of between about 0.1
mg/m? and 100 mg/m? of surface area of the subject. In some embodiments, the subject is a
human. In some embodiments, rapamycin is administered at a dose of between about 0.5
mg/m? and 50 mg/m?. In some embodiments, rapamycin is administered at a dose of between
about 0.5 mg/m? and 10 mg/m?. In some embodiments, rapamycin is administered at a dose
of between about 0.5 mg/m? and 3 mg/m?. In some embodiments, rapamycin is administered
at a dose of between about 0.5 mg/m? and 5 mg/m? In some embodiments, rapamycin is
administered at a dose of between about 1 mg/m? and 5 mg/m? In some embodiments,
rapamycin is administered at a dose of between about 2 mg/m? and 6 mg/m?. In some

embodiments, rapamycin is administered at a dose of about 1 mg/m?. In some embodiments,

108



WO 2023/215848 PCT/US2023/066636

rapamycin is administered at a dose of about 2 mg/m? In some embodiments, rapamycin is
administered at a dose of about 3 mg/m?. In some embodiments, rapamycin is administered
at a dose of between about 2 mg/m? and 6 mg/m? In some embodiments, rapamycin is
administered at a dose of between about 3 mg/m? and 9 mg/m? In some embodiments,
rapamycin is administered at a dose of between about 4 mg/m? and 12 mg/m?. In some
embodiments, rapamycin is administered at a dose of between about 5 mg/m? and 15 mg/m2.
In some embodiments, rapamycin is administered at a dose of between about 6 mg/m? and
20 mg/m?. In some embodiments, rapamycin is administered at a dose of between about 10
mg/m? and 50 mg/m? In some embodiments, the dose of rapamycin is the total dose within
a 24-hour time period.

[0492] In some embodiments, rapamycin is administered at a dose of between about 0.001
mg/m? and 100 mg/m? of surface area of the subject. In some embodiments, the subject is a
human. In some embodiments, rapamycin is administered at a dose of between about 0.001
mg/m? and 0.1 mg/m?, between about 0.01 mg/m? and 1 mg/m? between about 0.1 mg/m?
and 10 mg/m?, between about 1 mg/m? and 100 mg/m?, between about 0.001 mg/m? and
0.05 mg/m?, between about 0.005 mg/m? and 0.25 mg/m?, between about 0.01 mg/m? and
0.5 mg/m?, between about 0.05 mg/m? and 2.5 mg/m?, between about 0.1 mg/m?* and 5
mg/m?, between about 0.5 mg/m? and 25 mg/m?, between about 1 mg/m? and 50 mg/m?,
between about 2 mg/m? and 100 mg/m?, between about 0.001 mg/m? and 0.01 mg/m?,
between about 0.005 mg/m? and 0.05 mg/m?, between about 0.01 mg/m? and 0.1 mg/m?
between about 0.05 mg/m? and 0.5 mg/m?, between about 0.1 mg/m? and | mg/m? between
about 0.5 mg/m? and 5 mg/m?, between about 1 mg/m? and 10 mg/m?, between about 5
mg/m? and 50 mg/m?, or between about 10 mg/m? and 100 mg/m?, including all ranges and
subranges in between. In some embodiments, rapamycin is administered at a dose of
between about 0.001 mg/m? and 0.005 mg/m? In some embodiments, rapamycin is
administered at a dose of between about 0.002 mg/m? and 0.01 mg/m? In some
embodiments, rapamycin is administered at a dose of between about 0.003 mg/m? and 0.015
mg/m? In some embodiments, rapamycin is administered at a dose of between about 0.004
mg/m? and 0.02 mg/m* In some embodiments, rapamycin is administered at a dose of
between about 0.005 mg/m? and 0.025 mg/m? In some embodiments, rapamycin is
administered at a dose of between about 0.006 mg/m? and 0.03 mg/m? In some
embodiments, rapamycin is administered at a dose of between about 0.007 mg/m? and 0.035

mg/m? In some embodiments, rapamycin is administered at a dose of between about 0.008
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mg/m? and 0.04 mg/m* In some embodiments, rapamycin is administered at a dose of
between about 0.009 mg/m? and 0.045 mg/m? In some embodiments, rapamycin is
administered at a dose of between about 0.01 mg/m? and 0.05 mg/m?. In some embodiments,
rapamycin is administered at a dose of between about 0.02 mg/m? and 0.1 mg/m?. In some
embodiments, rapamycin is administered at a dose of between about 0.03 mg/m? and 0.15
mg/m?. In some embodiments, rapamycin is administered at a dose of between about 0.04
mg/m? and 0.2 mg/m% In some embodiments, rapamycin is administered at a dose of
between about 0.05 mg/m? and 0.25 mg/m? In some embodiments, rapamycin is
administered at a dose of between about 0.06 mg/m? and 0.3 mg/m?. In some embodiments,
rapamycin is administered at a dose of between about 0.07 mg/m? and 0.35 mg/m?. In some
embodiments, rapamycin is administered at a dose of between about 0.08 mg/m? and 0.4
mg/m?. In some embodiments, rapamycin is administered at a dose of between about 0.09
mg/m? and 0.45 mg/m* In some embodiments, rapamycin is administered at a dose of
between about 0.1 mg/m? and 0.5 mg/m? In some embodiments, rapamycin is administered
at a dose of between about 0.2 mg/m? and 1 mg/m? In some embodiments, rapamycin is
administered at a dose of between about 0.3 mg/m? and 1.5 mg/m?. In some embodiments,
rapamycin is administered at a dose of between about 0.4 mg/m? and 2 mg/m? In some
embodiments, rapamycin is administered at a dose of between about 0.5 mg/m? and 2.5
mg/m?. In some embodiments, rapamycin is administered at a dose of between about 0.6
mg/m? and 3 mg/m? In some embodiments, rapamycin is administered at a dose of between
about 0.7 mg/m? and 3.5 mg/m?. In some embodiments, rapamycin is administered at a dose
of between about 0.8 mg/m? and 4 mg/m?. In some embodiments, rapamycin is administered
at a dose of between about 0.9 mg/m? and 4.5 mg/m?. In some embodiments, rapamycin is
administered at a dose of between about 1 mg/m? and 5 mg/m? In some embodiments,
rapamycin is administered at a dose of between about 2 mg/m? and 10 mg/m?. In some
embodiments, rapamycin is administered at a dose of between about 3 mg/m? and 15 mg/m?.
In some embodiments, rapamycin is administered at a dose of between about 4 mg/m? and
20 mg/m?. In some embodiments, rapamycin is administered at a dose of between about 5
mg/m?and 25 mg/m? In some embodiments, rapamycin is administered at a dose of between
about 6 mg/m? and 30 mg/m?. In some embodiments, rapamycin is administered at a dose
of between about 7 mg/m? and 35 mg/m?. In some embodiments, rapamycin is administered
at a dose of between about 8 mg/m? and 40 mg/m? In some embodiments, rapamycin is

administered at a dose of between about 9 mg/m? and 45 mg/m?. In some embodiments,
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rapamycin is administered at a dose of between about 10 mg/m? and 50 mg/m? In some
embodiments, rapamycin is administered at a dose of between about 20 mg/m? and 100
mg/m? In some embodiments, rapamycin is administered at a dose of between about 0.001
mg/m? and 0.02 mg/m* In some embodiments, rapamycin is administered at a dose of
between about 0.002 mg/m? and 0.04 mg/m* In some embodiments, rapamycin is
administered at a dose of between about 0.003 mg/m? and 0.06 mg/m? In some
embodiments, rapamycin is administered at a dose of between about 0.004 mg/m? and 0.08
mg/m? In some embodiments, rapamycin is administered at a dose of between about 0.005
mg/m? and 0.1 mg/m% In some embodiments, rapamycin is administered at a dose of
between about 0.006 mg/m? and 0.12 mg/m? In some embodiments, rapamycin is
administered at a dose of between about 0.007 mg/m?> and 0.14 mg/m? In some
embodiments, rapamycin is administered at a dose of between about 0.008 mg/m? and 0.16
mg/m?. In some embodiments, rapamycin is administered at a dose of between about 0.009
mg/m? and 0.18 mg/m* In some embodiments, rapamycin is administered at a dose of
between about 0.01 mg/m? and 0.2 mg/m?. In some embodiments, rapamycin is administered
at a dose of between about 0.02 mg/m? and 0.4 mg/m?. In some embodiments, rapamycin is
administered at a dose of between about 0.03 mg/m? and 0.6 mg/m?. In some embodiments,
rapamycin is administered at a dose of between about 0.04 mg/m? and 0.8 mg/m?. In some
embodiments, rapamycin is administered at a dose of between about 0.05 mg/m? and 1
mg/m?. In some embodiments, rapamycin is administered at a dose of between about 0.06
mg/m? and 1.2 mg/m% In some embodiments, rapamycin is administered at a dose of
between about 0.07 mg/m? and 1.4 mg/m?. In some embodiments, rapamycin is administered
at a dose of between about 0.08 mg/m? and 1.6 mg/m?. In some embodiments, rapamycin is
administered at a dose of between about 0.09 mg/m? and 1.8 mg/m?. In some embodiments,
rapamycin is administered at a dose of between about 0.1 mg/m? and 2 mg/m? In some
embodiments, rapamycin is administered at a dose of between about 0.2 mg/m? and 4
mg/m?. In some embodiments, rapamycin is administered at a dose of between about 0.3
mg/m? and 6 mg/m? In some embodiments, rapamycin is administered at a dose of between
about 0.4 mg/m? and 8 mg/m?. In some embodiments, rapamycin is administered at a dose
of between about 0.5 mg/m? and 10 mg/m? In some embodiments, rapamycin is
administered at a dose of between about 0.6 mg/m? and 12 mg/m?. In some embodiments,
rapamycin is administered at a dose of between about 0.7 mg/m? and 14 mg/m?®. In some

embodiments, rapamycin is administered at a dose of between about 0.8 mg/m? and 16
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mg/m?. In some embodiments, rapamycin is administered at a dose of between about 0.9
mg/m?and 18 mg/m? In some embodiments, rapamycin is administered at a dose of between
about 1 mg/m? and 20 mg/m?. In some embodiments, rapamycin is administered at a dose
of between about 2 mg/m? and 40 mg/m?. In some embodiments, rapamycin is administered
at a dose of between about 3 mg/m? and 60 mg/m?. In some embodiments, rapamycin is
administered at a dose of between about 4 mg/m? and 80 mg/m?. In some embodiments,
rapamycin is administered at a dose of between about 5 mg/m? and 100 mg/m? In some
embodiments, the dose of rapamycin is the total dose within a 24-hour time period.

[0493] In some embodiments, a dose of rapamycin is administered every day. In some
embodiments, a dose of rapamycin is administered about every 1, 2, 3,4, 5, 6, 7, 8, 9, 10,
11, 12, 13, or 14 days. In some embodiments, a dose of rapamycin is administered about
every 1,2,3,4,5,6,7,8,9, or 10 weeks. In some embodiments, a dose of rapamycin is
administered about every 1, 2, 3,4, 5, 6,7, 8,9, or 10 months.

[0494] In some embodiments, after the first administration of the viral particle, the first dose
of rapamycin is administered about 1, 2, 3, 4, 5,6, 7, 8,9, 10, 11, 12, 13, or 14 days post
first administration of the viral particle. In some embodiments, after the first administration
of the viral particle, the first dose of rapamycin is administered about 1, 2, 3, 4, 5,6, 7, 8, 9,
10, 11, 12, 13, or 14 weeks post first administration of the viral particle. In some
embodiments, after the first administration of the viral particle, the first dose of rapamycin
is administered about 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, or 14 months post first
administration of the viral particle. In some embodiments, after the first administration of
the viral particle, the first dose of rapamycin is administered between about 1-3 days,
between about 2-6 days, between about 3-9 days, between about 4-12 days, between about
5-15 days, between about 1-3 weeks, between about 2-4 weeks, between about 3-6 weeks,
or between about 4-8 weeks post first administration of the viral particle.

[0495] In some embodiments, administration of rapamycin increases the number of viral
particle transduced immune cells (e.g., CAR T cells) in the subject, or in a particular
organ/region of the subject. In some embodiments, the organ/region of the subject is blood.
In some embodiments, the organ/region of the subject is spleen. In some embodiments, the
organ/region of the subject is bone marrow. In some embodiments, administration of
rapamycin increases the number of viral particle transduced immune cells (e.g., CAR T
cells) by at least 10%, at least 20%, at least 30%, at least 40%, at least 50%, at least 60%, at
least 70%, at least 80%, at least 90%, at least 1-fold, at least 2-fold, at least 3-fold, at least
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5-fold, at least 7-fold, or at least 10-fold, in the subject. In some embodiments, the increase
is evaluated by the number of viral particle transduced immune cells 1, 2, 3,4, 5, 6, 7, 8, 9,
10, 11, or 12 weeks after the first dose of the rapamycin (once the viral particle is
administered), wherein the reference number is the number of viral particle transduced
immune cells on the day of the first dose of rapamycin. In some embodiments, the increase
is evaluated by the number of viral particle transduced immune cells 1, 2, 3,4, 5, 6, 7, 8, 9,
10, 11, or 12 months after the first dose of the rapamycin (once the viral particle is
administered), wherein the reference number is the number of viral particle transduced
immune cells on the day of the first dose of rapamycin.

[0496] In some embodiments, administration of rapamycin increases the percentage of viral
particle transduced immune cells (e.g., CAR T cells) in the subject, or in a particular
organ/region of the subject. In some embodiments, the organ/region of the subject is blood.
In some embodiments, the organ/region of the subject is spleen. In some embodiments, the
organ/region of the subject is bone marrow. In some embodiments, administration of
rapamycin increases the percentage of viral particle transduced immune cells (e.g., CAR T
cells) by at least 1%, at least 2%, at least 3%, at least 5%, at least 7%, at least 10%, at least
20%, at least 30%, at least 40%, at least 50%, at least 60%, at least 70%, at least 80%, or at
least 90% in the subject. In some embodiments, the increase is evaluated by the percentage
of viral particle transduced immune cells 1, 2, 3,4, 5, 6,7, 8,9, 10, 11, or 12 weeks after
the first dose of the rapamycin (once the viral particle is administered), wherein the
reference percentage is the percentage of viral particle transduced immune cells on the day
of the first dose of rapamycin. In some embodiments, the increase is evaluated by the
percentage of viral particle transduced immune cells 1, 2, 3, 4, 5,6, 7, 8,9, 10, 11, or 12
months after the first dose of the rapamycin (once the viral particle is administered), wherein
the reference percentage is the percentage of viral particle transduced immune cells on the
day of the first dose of rapamycin. In some embodiments, the percentage is the percentage
of viral particle transduced immune cells in total immune cells in the subject or in the
particular organ/region of the subject. In some embodiments, the percentage is the
percentage of viral particle transduced immune cells in immune cells of the same type (e.g.,
T cells) in the subject or in the particular organ/region of the subject.

Pharmaceutical Compositions and Formulations

[0497] The formulations and compositions of the present disclosure may comprise a

combination of any number of viral particles, and optionally one or more additional
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pharmaceutical agents (polypeptides, polynucleotides, compounds etc.) formulated in
pharmaceutically acceptable or physiologically-acceptable compositions for administration
to a cell, tissue, organ, or an animal, either alone, or in combination with one or more other
modalities of therapy. In some embodiments, the one or more additional pharmaceutical
agent further increases transduction efficiency of vectors.

[0498] In some embodiments, the present disclosure provides compositions comprising a
therapeutically-effective amount of a viral particle, as described herein, formulated together
with one or more pharmaceutically acceptable carriers (additives) and/or diluents. In some
embodiments, the composition further comprises other agents, such as, e.g., cytokines,
growth factors, hormones, small molecules or various pharmaceutically active agents.
[0499] In some embodiments, compositions and formulations of the viral particles used in
accordance with the present disclosure may be prepared for storage by mixing a viral particle
having the desired degree of purity with optional pharmaceutically acceptable carriers,
excipients or stabilizers (Remington's Pharmaceutical Sciences 16th edition, Osol, A. Ed.
(1980)), in the form of lyophilized formulations or aqueous solutions. Acceptable carriers,
excipients, or stabilizers are nontoxic to recipients at the dosages and concentrations
employed. In some embodiments, one or more pharmaceutically acceptable surface-active
agents (surfactant), buffers, isotonicity agents, salts, amino acids, sugars, stabilizers and/or
antioxidant are used in the formulation.

[0500] Suitable pharmaceutically acceptable surfactants comprise but are not limited to
polyethylen-sorbitan-fatty acid esters, polyethylene-polypropylene glycols,
polyoxyethylene-stearates and sodium dodecyl sulphates. Suitable buffers comprise but are
not limited to histidine-buffers, citrate-buffers, succinate-buffers, acetate-buffers and
phosphate-buffers.

[0501] Isotonicity agents are used to provide an isotonic formulation. An isotonic
formulation is liquid, or liquid reconstituted from a solid form, e.g. a lyophilized form and
denotes a solution having the same tonicity as some other solution with which it is
compared, such as physiologic salt solution and the blood serum. Suitable isotonicity agents
comprise but are not limited to salts, including but not limited to sodium chloride (NaCl) or
potassium chloride, sugars including but not limited to glucose, sucrose, trehalose or and
any component from the group of amino acids, sugars, salts and combinations thereof. In
some embodiments, isotonicity agents are generally used in a total amount of about 5 mM

to about 350 mM.
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[0502] Non-limiting examples of salts include salts of any combinations of the cations
sodium potassium, calcium or magnesium with anions chloride, phosphate, citrate,
succinate, sulphate or mixtures thereof. Non-limiting examples of amino acids comprise
arginine, glycine, ornithine, lysine, histidine, glutamic acid, asparagic acid, isoleucine,
leucine, alanine, phenylalanine, tyrosine, tryptophane, methionine, serine, proline. Non-
limiting examples of sugars according to the invention include trehalose, sucrose, mannitol,
sorbitol, lactose, glucose, mannose, maltose, galactose, fructose, sorbose, raffinose,
glucosamine, N-methylglucosamine (also referred to as “meglumine”), galactosamine and
neuraminic acid and combinations thereof. Non-limiting examples of stabilizer includes
amino acids and sugars as described above as well as commercially available cyclodextring
and dextrans of any kind and molecular weight as known in the art. Non-limiting examples
of antioxidants include excipients such as methionine, benzylalcohol or any other excipient
used to minimize oxidation.

[0503] The phrase “pharmaceutically acceptable” refers to molecular entities and
compositions that do not produce an allergic or similar untoward reaction when
administered to a human. The preparation of an aqueous composition that contains a protein
as an active ingredient is well understood in the art. Typically, such compositions are
prepared as injectables, either as liquid solutions or suspensions; solid forms suitable for
solution in, or suspension in, liquid prior to injection can also be prepared. The preparation
can also be emulsified.

[0504] As used herein, “carrier” includes any and all solvents, dispersion media, vehicles,
coatings, diluents, antibacterial and antifungal agents, isotonic and absorption delaying
agents, buffers, carrier solutions, suspensions, colloids, and the like. The use of such media
and agents for pharmaceutical active substances is well known in the art. Except insofar as
any conventional media or agent is incompatible with the active ingredient, its use in the
therapeutic compositions is contemplated. Supplementary active ingredients can also be
incorporated into the compositions.

[0505] As used herein “pharmaceutically acceptable carrier” includes any and all solvents,
dispersion media, coatings, antibacterial and antifungal agents, isotonic and absorption
delaying agents, and the like that are physiologically compatible, including
pharmaceutically acceptable cell culture media. In some embodiments, a composition
comprising a carrier is suitable for parenteral administration, e.g., intravascular (intravenous

or intraarterial), intraperitoneal or intramuscular administration. Pharmaceutically
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acceptable carriers include sterile aqueous solutions or dispersions and sterile powders for
the extemporaneous preparation of sterile injectable solutions or dispersion. The use of such
media and agents for pharmaceutically active substances is well known in the art. Except
insofar as any conventional media or agent is incompatible with the transduced cells, use
thereof in the pharmaceutical compositions of the present disclosure is contemplated.
[0506] The compositions may further comprise one or more polypeptides, polynucleotides,
vectors comprising same, compounds that increase the transduction efficiency of vectors,
formulated in pharmaceutically acceptable or physiologically-acceptable solutions for
administration to a cell or an animal, either alone, or in combination with one or more other
modalities of therapy. It will also be understood that, if desired, the compositions of the
present disclosure may be administered in combination with other agents as well, such as,
e.g., cytokines, growth factors, hormones, small molecules or various pharmaceutically
active agents. There is virtually no limit to other components that may also be included in
the compositions, provided that the additional agents do not adversely affect the ability of
the composition to deliver the intended therapy.

[0507] The present disclosure also provides pharmaceutical compositions comprising an
expression cassette or vector (e.g., therapeutic vector) disclosed herein and one or more
pharmaceutically acceptable carriers, diluents or excipients. In some embodiments, the
pharmaceutical composition comprises a lentiviral vector comprising an expression cassette
disclosed herein, e.g., wherein the expression cassette comprises one or more polynucleotide
sequences encoding one or more chimeric antigen receptor (CARs) and variants thereof.
[0508] The pharmaceutical compositions that contain the expression cassette or vector may
be in any form that is suitable for the selected mode of administration, for example, for
intraventricular, intramyocardial, intracoronary, intravenous, intra-arterial, intra-renal,
intraurethral, epidural, intrathecal, intraperitoneal, or intramuscular administration. The
vector can be administered, as sole active agent, or in combination with other active agents,
in a unit administration form, as a mixture with conventional pharmaceutical supports, to
animals and human beings. In some embodiments, the pharmaceutical composition
comprises cells transduced ex vivo with any of the vectors according to the present
disclosure.

[0509] In some embodiments, the viral particle (e.g., lentiviral particle), or a pharmaceutical
composition comprising that viral particle, is effective when administered systemically. For

example, the viral vectors of the disclosure, in some cases, demonstrate efficacy when
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administered intravenously to subject (e.g., a primate, such as a non-human primate or a
human). In some embodiments, the viral vectors of the disclosure are capable of inducing
expression of CAR in various immune cells when administered systemically (e.g., in T-
cells, dendritic cells, NK cells).

[0510] In various embodiments, the pharmaceutical compositions contain vehicles (e.g.,
carriers, diluents and excipients) that are pharmaceutically acceptable for a formulation
capable of being injected. Exemplary excipients include a poloxamer. Formulation buffers
for viral vectors general contains salts to prevent aggregation and other excipients (e.g.,
poloxamer) to reduce stickiness of the viral particle. These may be in particular isotonic,
sterile, saline solutions (monosodium or disodium phosphate, sodium, potassium, calcium
or magnesium chloride and the like or mixtures of such salts), or dry, especially freeze-dried
compositions which upon addition, depending on the case, of sterilized water or
physiological saline, permit the constitution of injectable solutions. In some embodiments,
the formulation is stable for storage and use when frozen (e.g., at less than 0°C, about -60°C,
or about -72°C). In some embodiments, the formulation is a cryopreserved solution.

[0511] The pharmaceutical compositions of the present disclosure, formulation of
pharmaceutically acceptable excipients and carrier solutions is well-known to those of skill
in the art, as is the development of suitable dosing and treatment regimens for using the
particular compositions described herein in a variety of treatment regimens, including e.g.,
oral, parenteral, intravenous, intranasal, intraperitoneal, and intramuscular administration
and formulation.

[0512] In certain circumstances, it will be desirable to deliver the compositions disclosed
herein parenterally, intravenously, intramuscularly, or intraperitoneally, for example, in
U.S. Pat. Nos. 5,543,158; 5,641,515 and 5,399,363 (each specifically incorporated herein
by reference in its entirety). Solutions of the active compounds as free base or
pharmacologically acceptable salts may be prepared in water suitably mixed with a
surfactant, such as hydroxypropylcellulose. Dispersions may also be prepared in glycerol,
liquid polyethylene glycols, and mixtures thereof and in oils. Under ordinary conditions of
storage and use, these preparations contain a preservative to prevent the growth of
microorganisms.

[0513] The pharmaceutical forms suitable for injectable use include sterile aqueous
solutions or dispersions and sterile powders for the extemporaneous preparation of sterile

injectable solutions or dispersions (U.S. Pat. No. 5,466,468, specifically incorporated herein
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by reference in its entirety). In all cases the form should be sterile and should be fluid to the
extent that easy syringability exists. It should be stable under the conditions of manufacture
and storage and should be preserved against the contaminating action of microorganisms,
such as bacteria and fungi. The carrier can be a solvent or dispersion medium containing,
for example, water, ethanol, polyol (e.g., glycerol, propylene glycol, and liquid polyethylene
glycol, and the like), suitable mixtures thereof, and/or vegetable oils. Proper fluidity may be
maintained, for example, by the use of a coating, such as lecithin, by the maintenance of the
required particle size in the case of dispersion and by the use of surfactants. The prevention
of the action of microorganisms can be facilitated by various antibacterial and antifungal
agents, for example, parabens, chlorobutanol, phenol, sorbic acid, thimerosal, and the like.
In some embodiments, isotonic agents, for example, sugars or sodium chloride, are added.
Prolonged absorption of the injectable compositions can be brought about by the use in the
compositions of agents delaying absorption, for example, aluminum monostearate and
gelatin.

[0514] For parenteral administration in an aqueous solution, for example, the solution
should be suitably buffered if necessary and the liquid diluent first rendered isotonic with
sufficient saline or glucose. These particular aqueous solutions are especially suitable for
intravenous, intramuscular, subcutaneous and intraperitoneal administration. In some
embodiments, the solution intended for subcutancous administration includes
hyaluronidase. In this connection, a sterile aqueous medium that can be employed will be
known to those of skill in the art in light of the present disclosure. For example, one dosage
may be dissolved in 1 ml of isotonic NaCl solution and either added to 1000 ml of
hypodermoclysis fluid or injected at the proposed site of infusion (see, e.g., Remington: The
Science and Practice of Pharmacy, 20th Edition. Baltimore, Md.: Lippincott Williams &
Wilkins, 2005). Some variation in dosage will necessarily occur depending on the condition
of the subject being treated. The person responsible for administration will, in any event,
determine the appropriate dose for the individual subject. Moreover, for human
administration, preparations should meet sterility, pyrogenicity, and the general safety and
purity standards as required by FDA Office of Biologics standards.

[0515] In some embodiments, the present disclosure provides formulations or compositions
suitable for the delivery of viral vector systems (i.e., viral-mediated transduction) including,

but not limited to, retroviral (e.g., lentiviral) vectors.
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Combination Therapy

[0516] The present disclosure further contemplates that one or more additional agents that
improve the transduction efficiency of viral particle may be used.

[0517] In some embodiments, the method further comprises administering to the subject
one or more anti-cancer therapies.

[0518] In some embodiments, the one or more anti-cancer therapies is selected from the
group consisting of an autologous stem cell transplant (ASCT), radiation, surgery, a
chemotherapeutic agent, an immunomodulatory agent and a targeted cancer therapy.
[0519] In some embodiments, the one or more anti-cancer therapies is selected from the
group consisting of lenalidomide, thalidomide, pomalidomide, bortezomib, carfilzomib,
elotozumab, ixazomib, melphalan, dexamethasone, vincristine, cyclophosphamide, hydroxy
daunorubicin, prednisone, rituximab, imatinib, dasatinib, nilotinib, bosutinib, ponatinib,
bafetinib, saracatinib, tozasertib or danusertib, cytarabine, daunorubicin, idarubicin,
mitoxantrone, hydroxyurea, decitabine, cladribine, fludarabine, topotecan, etoposide 6-
thioguanine, corticosteroid, methotrexate, 6-mercaptopurine, azacitidine, arsenic trioxide
and all-trans retinoic acid, or any combination thereof.

[0520] In some embodiments, the one or more agents to be administered with or after the
viral particle comprises one or more adaptor molecules. In some embodiments, these adaptor
molecules may comprise a targeting moiety and a hapten. In such embodiments, the viral
particle may comprise a sequence encoding a hapten-specific CAR. Exemplary
combinations are disclosed in WO 2021/076788 and US 20170290900, each of which is
incorporated herein in its entirety.

Ex-Vivo Manufacturing of engineered cell therapies

[0521] In some aspects, the disclosure provides a method of delivering a nucleic acid to a
cell ex vivo. In some embodiments, the disclosure provides a method of delivering a nucleic
acid to an immune cell ex vivo. In some embodiments, the viral particles of the disclosure
activate and transduce an immune cell ex vivo.

[0522] In some embodiments, the disclosure provides a method of delivering a nucleic acid
to a cell in an ex vivo CAR T manufacturing process. Such methods typically involve the
isolation of PBMCs from a patient via leukapheresis. These cells are washed and optionally
further purified via one or more selection steps to isolate particular T cell populations of
interest. In some aspects, these might include CD4+ and/or CD8+ T cells. The washed cells

may be optionally activated and then transduced using a lentiviral vector. The washed and
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purified cells may be optionally activated and then transduced using a lentiviral vector. The
purified cells may be optionally activated and then transduced using a lentiviral vector. The
activation step may comprise contacting the cells with an exogenous activation agent such
as anti-CD3 and anti-CD28 antibodies bound to a substrate or using unbound antibodies.
Exemplary activation agents include anti-CD3 and anti-CD28-presenting beads and/or
soluble polymers. After transduction, the cells may be optionally further washed and
cultured until harvest. Methods of manufacturing engineered cell therapies, including CAR
T cells, are known in the art (see e.g., Abou-el-Enein, M. et al. Blood Cancer Discov (2021),
Vol 2(5): 408-422; Arcangeli, S. ef al. Front. Immunol (19 Jun 2020), Vol. 11 (1217) 1-13;
Ghassemi, S. ef al. Nat Biomed Eng (Feb 2022), Vol 6(2): 118-128; Vormittag, P. et al.
Curr Opin Biotechnol (Oct 2018), Vol. 54: 164-181; each of which is herein incorporated
by reference). Exemplary methods of autologous CAR T manufacturing are disclosed in US
Patent Publication Nos. 2019/0269727, 2016/0122782, 2021/0163893, and US
2017/0037369, each of which is incorporated herein in its entirety.

[0523] In some embodiments, the disclosure provides a method of delivering a nucleic acid
to a cell in an ex-vivo closed-loop manufacturing process. In some embodiments, an ex-
vivo manufacturing process is an extracorporeal process. In exemplary embodiments, the
lentiviral vectors disclosed herein permit delivery of a nucleic acid to a target cell during a
closed-loop process. Exemplary methods of closed-loop and/or extracorporeal processes are
disclosed in US Patent Publication No. 2021/0244871 and W02022072885, both of which
are incorporated herein in their entirety. In some embodiments, the lentiviral vectors as
disclosed herein may be used to transduce cells ex vivo. For example, in exemplary closed-
loop manufacturing processes, cells are obtained from a subject, washed, incubated and/or
contacted with lentiviral particles, optionally washed again, and infused into the subject in
a closed-loop system. In such embodiments, the lentiviral particles as disclosed herein are
useful even without prior activation of the cells and are capable of binding to the cells in a
short incubation and/or contacting step. In some embodiments, the incubation and/or
contacting step is approximately or less than one hour. In some embodiments, the incubation
and/or contacting step is approximately or less than two hours, approximately or less than
three hours, approximately or less than four hours, or approximatey or less than five hours.
In some embodiments, the incubation and/or contacting step is less than 12 hours or less
than 24 hours. In some embodiments, a nucleic acid is delivered to a cell by transduction

with a lentiviral vector such that the nucleic acid enters the cell ex-vivo. In some
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embodiments, a nucleic acid is delivered to a cell by contacting the lentiviral vector to the
surface of the cell. In such embodiments, the nucleic acid may enter the cell ex-vivo or in
vivo after the cells (complexed with the lentiviral vector) are infused back into the subject.
[0524] In some embodiments, the lentiviral vectors as disclosed herein eliminate the need
for an ex-vivo activation step. In such embodiments, the isolated cells could be transduced
directly after leukapheresis, washing, or selection. It is contemplated that the surface
engineering described herein enables the lentiviral particles disclosed herein to activate and
transduce cells in a single step. In such embodiments, the lentiviral particles disclosed herein
may enable a short or truncated manufacturing process, reducing the time spent in ex-vivo
manufacturing by eliminating one or more unit operations (e.g. activation prior to
transduction) and/or reducing the amount of time necessary in post-transduction cell culture.
Diseases

[0525] The disclosure also provides a viral particle that can be used for treatment of
diseases, disorders or conditions. In some embodiments, the disease or disorder is cancer.
In some embodiments, the cancer is a hematological malignancy or a solid tumor. In some
embodiments, the subject is relapsed or refractory to treatment with a prior anti-cancer
therapeutic.

[0526] In some embodiments, a therapeutic application of the viral particles disclosed
herein is to treat malignancies that have failed other non-CAR T-cell treatment options.
Hematological Malignancy

[0527] In some embodiments, the cancer is a hematological malignancy.

[0528] In some embodiments, the hematological malignancy is lymphoma, a B cell
malignancy, Hodgkin's lymphoma, non-Hodgkin's lymphoma, a DLBLC, a FL, a MCL, a
marginal zone B-cell lymphoma (MZL), a mucosa-associated lymphatic tissue lymphoma
(MALT), a CLL, an ALL, an AML, Waldenstrom's Macroglobulinemia or a T-cell
lymphoma.

[0529] In some embodiments, the solid tumor is a lung cancer, a liver cancer, a cervical
cancet, a colon cancer, a breast cancer, an ovarian cancer, a pancreatic cancer, a melanoma,
a glioblastoma, a prostate cancer, an esophageal cancer or a gastric cancer.
WO02019057124A1 discloses cancers that are amenable to treatment with T cell redirecting
therapeutics that bind CD19.

[0530] In some embodiments, the hematological malignancy is a multiple myeloma, a

smoldering multiple myeloma, a monoclonal gammopathy of undetermined significance
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(MGUS), an acute lymphoblastic leukemia (ALL), a diffuse large B-cell lymphoma
(DLBCL), a Burkitt's lymphoma (BL), a follicular lymphoma (FL), a mantle-cell lymphoma
(MCL), Waldenstrom's macroglobulinema, a plasma cell leukemia, a light chain
amyloidosis (AL), a precursor B-cell lymphoblastic leukemia, a precursor B-cell
lymphoblastic leukemia, an acute myeloid leukemia (AML), a myelodysplastic syndrome
(MDS), a chronic lymphocytic leukemia (CLL), a B cell malignancy, a chronic myeloid
leukemia (CML), a hairy cell leukemia (HCL), a blastic plasmacytoid dendritic cell
neoplasm, Hodgkin's lymphoma, non-Hodgkin's lymphoma, a marginal zone B-cell
lymphoma (MZL), a mucosa-associated lymphatic tissue lymphoma (MALT), plasma cell
leukemia, anaplastic large-cell lymphoma (ALCL), leukemia or lymphoma.

[0531] In some embodiments, the at least one genetic abnormality is a translocation between
chromosomes 8 and 21, a translocation or an inversion in chromosome 16, a translocation
between chromosomes 15 and 17, changes in chromosome 11, or mutation in fins-related
tyrosine kinase 3 (FLT3), nucleophosmin (NPM1), isocitrate dehydrogenase 1 (IDH1),
isocitrate dehydrogenase 2 (IDH2), DNA (cytosine-5)-methyltransferase 3 (DNMT3A),
CCAAT/enhancer binding protein alpha (CEBPA), U2 small nuclear RNA auxiliary factor
1 (U2AF1), enhancer of zeste 2 polycomb repressive complex 2 subunit (EZH2), structural
maintenance of chromosomes 1A (SMC1A) or structural maintenance of chromosomes 3
(SMC3).

[0532] In some embodiments, the hematological malignancy is the ALL.

[0533] In some embodiments, the ALL is B-cell lineage ALL, T-cell lineage ALL, adult
ALL or pediatric ALL.

[0534] In some embodiments, the subject with ALL has a Philadelphia chromosome or is
resistant or has acquired resistance to treatment with a BCR-ABL kinase inhibitor.

[0535] The Ph chromosome is present in about 20% of adults with ALL and a small
percentage of children with ALL and is associated with poor prognosis. At a time of relapse,
patients with Ph+ positive ALL may be on tyrosine kinase inhibitor (TKI) regimen and may
have therefore become resistant to the TKI. The method as described herein may thus be
administered to a subject who has become resistant to selective or partially selective BCR-
ABL inhibitors. Exemplary BCR-ABL inhibitors are for example imatinib, dasatinib,

nilotinib, bosutinib, ponatinib, bafetinib, saracatinib, tozasertib or danusertib.
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[0536] In some embodiments, the subject has ALL with t(v;11q23) (MLL rearranged),
t(1;19)(q23;p13.3); TCF3-PBX1 (E2A-PBX1), t(12;21)(p13;922); ETV6-RUNX1 (TEL-
AML1) or t(5;14)(q31;q32); IL3-IGH chromosomal rearrangement.

[0537] Chromosomal rearrangements can be identified using well known methods, for
example fluorescent in situ hybridization, karyotyping, pulsed field gel electrophoresis, or
sequencing,

[0538] In some embodiments, the hematological malignancy is the smoldering multiple
myeloma, MGUS, ALL, DLBLC, BL, FL, MCL, Waldenstrom's macroglobulinema,
plasma cell leukemia, AL, precursor B-cell lymphoblastic leukemia, precursor B-cell
lymphoblastic leukemia, myelodysplastic syndrome (MDS), CLL, B cell malignancy, CML,
HCL, blastic plasmacytoid dendritic cell neoplasm, Hodgkin's lymphoma, non-Hodgkin's
lymphoma, MZL, MALT, plasma cell leukemia, ALCL, leukemia, or lymphoma.

[0539] In some embodiments, the cancer is diffuse large B-cell lymphoma (DLBCL). In
some embodiments, the cancer is Burkitt’s type large B-cell lymphoma (B-LBL). In some
embodiments, the cancer is follicular lymphoma (FL). In some embodiments, the cancer is
chronic lymphocytic leukemia (CLL). In some embodiments, the cancer is acute
lymphocytic leukemia (ALL). In some embodiments, the cancer is mantle cell lymphoma
(MCL).

Solid Tumor

[0540] In some embodiments, the cancer is a solid tumor.

[0541] In some embodiments, the solid tumor is a prostate cancer, a lung cancer, a non-
small cell lung cancer (NSCLC), a liver cancer, a cervical cancer, a colon cancer, a breast
cancer, an ovarian cancer, an endometrial cancer, a pancreatic cancer, a melanoma, an
esophageal cancer, a gastric cancer, a stomach cancer, a renal carcinoma, a bladder cancer,
a hepatocellular carcinoma, a renal cell carcinoma, an urothelial carcinoma, a head and neck
cancet, a glioma, a glioblastoma, a colorectal cancer, a thyroid cancer, epithelial cancers, or
adenocarcinomas.

[0542] In some embodiments, the prostate cancer is a relapsed prostate cancer. In some
embodiments, the prostate cancer is a refractory prostate cancer. In some embodiments, the
prostate cancer is a malignant prostate cancer. In some embodiments, the prostate cancer is

a castration resistant prostate cancer.
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Definitions

[0543] Unless otherwise defined, all terms (including technical and scientific terms) used
herein have the same meaning as commonly understood by one of ordinary skill in the art
to which this disclosure belongs. It will be further understood that terms, such as those
defined in commonly used dictionaries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the present application and relevant art and
should not be interpreted in an idealized or overly formal sense unless expressly so defined
herein. The terminology used in the description is for the purpose of describing particular
embodiments only and is not intended to be limiting. All publications, patent applications,
patents and other references mentioned herein are incorporated by reference in their entirety.
In case of a conflict in terminology, the present specification is controlling.

[0544] The terms “identical” or percent “identity,” in the context of two or more nucleic
acids or polypeptide sequences, refer to two or more sequences or subsequences that are the
same or have a specified percentage of amino acid residues or nucleotides that are the same
(i.e. , share at least about 80% identity, for example, at least about 85%, 90%, 91 %, 92%,
93%, 94%, 95%, 96%, 97%, 98%, 99% identity over a specified region to a reference
sequence, when compared and aligned for maximum correspondence over a comparison
window, or designated region as measured using one of the following sequence comparison
algorithms or by manual alignment and visual inspection. Such sequences are then said to
be “substantially identical.” This definition also refers to the compliment of a test sequence.
In some embodiments, the identity exists over a region that is at least about 25 amino acids
or nucleotides in length, for example, over a region that is 50, 100, 200, 300, 400 amino
acids or nucleotides in length, or over the full-length of a reference sequence.

[0545] For sequence comparison, typically one sequence acts as a reference sequence, to
which test sequences are compared. When using a sequence comparison algorithm, test and
reference sequences are entered into a computer, subsequence coordinates are designated,
if necessary, and sequence algorithm program parameters are designated. Default program
parameters can be used, or alternative parameters can be designated. The sequence
comparison algorithm then calculates the percent sequence identities for the test sequences
relative to the reference sequence, based on the program parameters. In some embodiments,
BLAST and BLAST 2.0 algorithms and the default parameters are used.

[0546] A “comparison window,” as used herein, includes reference to a segment of any one

of the number of contiguous positions selected from the group consisting of 20 to 600,
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usually about 50 to about 200, more usually about 100 to about 150 in which a sequence
may be compared to a reference sequence of the same number of contiguous positions after
the two sequences are optimally aligned. Methods of alignment of sequences for comparison
are well-known in the art. Optimal alignment of sequences for comparison can be
conducted, e.g., by the local homology algorithm of Smith & Waterman, Adv. Appl. Math.
2:482 (1981), by the homology alignment algorithm of Needleman & Wunsch, J. Mol. Biol.
48:443 (1970), by the search for similarity method of Pearson & Lipman, Proc. Nat’l. Acad.
Sci. USA 85:2444 (1988), by computerized implementations of these algorithms (GAP,
BESTFIT, FASTA, and TFASTA in the Wisconsin Genetics Software Package, Genetics
Computer Group, 575 Science Dr., Madison, W1), or by manual alignment and visual
inspection (see, e.g., Ausubel et al., eds., Current Protocols in Molecular Biology (1995
supplement)). Examples of algorithms that are suitable for determining percent sequence
identity and sequence similarity are the BLAST and BLAST 2.0 algorithms, which are
described in Altschul et al., J. Mol. Biol. 215:403-410 (1990) and Altschul et al., Nucleic
Acids Res. 25:3389-3402 (1977), respectively. Software for performing BLAST analyses is
publicly available through the National Center for Biotechnology Information (on the
worldwide web at ncbi.nlm.nih.gov/).

[0547] An indication that two nucleic acid sequences or polypeptides are substantially
identical is that the polypeptide encoded by the first nucleic acid is immunologically cross
reactive with the antibodies raised against the polypeptide encoded by the second nucleic
acid, as described below. Thus, a polypeptide is typically substantially identical to a second
polypeptide, for example, where the two peptides differ only by conservative substitutions.
Another indication that two nucleic acid sequences are substantially identical is that the two
molecules or their complements hybridize to each other under stringent conditions. Yet
another indication that two nucleic acid sequences are substantially identical is that the same
primers can be used to amplify the sequence.

[0548] As used in the description of the invention and the appended claims, the singular

TP INT)
a

forms “a”, “an”, and “the” are intended to include the plural forms as well, unless the context
clearly indicates otherwise.

[0549] Also as used herein, “and/or” refers to and encompasses any and all possible
combinations of one or more of the associated listed items, as well as the lack of

combinations when interpreted in the alternative (or).
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[0550] As used herein, “administering” refers to local and systemic administration, e.g.,
including enteral, parenteral, pulmonary, and topical/transdermal administration. Routes of
administration for pharmaceutical ingredients (e.g., vectors) that find use in the methods
described herein include, e.g., oral (per os (P.0.)) administration, nasal or inhalation
administration, administration as a suppository, topical contact, transdermal delivery (e.g.,
via a transdermal patch), intrathecal (IT) administration, intravenous (“iv’’) administration,
intraperitoneal (“ip””) administration, intramuscular (“im”) administration, intralesional
administration, or subcutaneous (“sc””) administration, or the implantation of a slow-release
device e.g., a mini-osmotic pump, a depot formulation, etc. , to a subject. Administration
can be by any route including parenteral and transmucosal (e.g., oral, nasal, vaginal, rectal,
or transdermal). Parenteral administration includes, e.g., intravenous, intramuscular,
intraarterial, intrarenal, intraurethral, intracardiac, intracoronary, intramyocardial,
intradermal, epidural, subcutaneous, intraperitoneal, intraventricular, ionophoretic and
intracranial. Other modes of delivery include, but are not limited to, the use of liposomal
formulations, intravenous infusion, transdermal patches, etc.

[0551] The terms “systemic administration” and “systemically administered” refer to a
method of administering a pharmaceutical ingredient or composition to a mammal so that
the pharmaceutical ingredient or composition is delivered to sites in the body, including the
targeted site of pharmaceutical action, via the circulatory system. Systemic administration
includes, but is not limited to, oral, intranasal, rectal and parenteral (e.g., other than through
the alimentary tract, such as intramuscular, intravenous, intra-arterial, transdermal and
subcutaneous) administration.

[0552] The term “co-administering” or ‘“‘concurrent administration”, when used, for
example with respect to the pharmaceutical ingredient (e.g., vector) and/or analogs thereof
and another active agent (e.g., multispecific antibody), refers to administration of the
pharmaceutical ingredient and/or analogs and the active agent such that both can
simultaneously achieve a physiological effect. The two agents, however, need not be
administered together. In some embodiments, administration of one agent can precede
administration of the other. Simultaneous physiological effect need not necessarily require
presence of both agents in the circulation at the same time. However, in some embodiments,
co-administering typically results in both agents being simultaneously present in the body

(e.g., in the plasma) at a significant fraction (e.g., 20% or greater, e.g., 30% or 40% or
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greater, e.g., 50% or 60% or greater, e.g., 70% or 80% or 90% or greater) of their maximum
serum concentration for any given dose.

[0553] The term “effective amount” or “pharmaceutically effective amount” refer to the
amount and/or dosage, and/or dosage regime of one or more pharmaceutical ingredients
(e.g., vectors) necessary to bring about the desired result.

[0554] The phrase “cause to be administered” refers to the actions taken by a medical
professional (e.g., a physician), or a person controlling medical care of a subject, that control
and/or permit the administration of the agent(s)/compound(s) at issue to the subject. Causing
to be administered can involve diagnosis and/or determination of an appropriate therapeutic
or prophylactic regimen, and/or prescribing particular agent(s)/compounds for a subject.
Such prescribing can include, for example, drafting a prescription form, annotating a
medical record, and the like.

[0555] As used herein, the terms “treating” and “treatment” refer to delaying the onset of,
retarding or reversing the progress of, reducing the severity of, or alleviating or preventing
either the disease or condition to which the term applies, or one or more symptoms of such
disease or condition. The terms “treating” and “treatment” also include preventing,
mitigating, ameliorating, reducing, inhibiting, eliminating and/or reversing one or more
symptoms of the disease or condition.

[0556] The term “mitigating” refers to reduction or elimination of one or more symptoms
of that pathology or disease, and/or a reduction in the rate or delay of onset or severity of
one or more symptoms of that pathology or disease, and/or the prevention of that pathology
or disease. In some embodiments, the reduction or elimination of one or more symptoms of
pathology or disease can include, e.g., measurable and sustained decrease of tumor volume.
[0557] As used herein, the phrase “consisting essentially of” refers to the genera or species
of active pharmaceutical agents recited in a method or composition, and further can include
other agents that, on their own do not have substantial activity for the recited indication or
purpose.

[0558] The terms “subject,” “individual,” and “patient” interchangeably refer to a mammal,
preferably a human or a non-human primate, but also domesticated mammals (e.g., canine
or feline), laboratory mammals, and agricultural mammals. In various embodiments, the
subject can be a human (e.g., adult male, adult female, adolescent male, adolescent female,

male child, female child).
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[0559] The term “viral particle” as used herein refers a macromolecular complex capable
of delivering a foreign nucleic acid molecule into a cell independent of another agent. A
particle can be a viral particle or non-viral particle. Viral particle includes retroviral particle
and lentiviral particle. Non-viral particles are limited to liposomes, nanoparticles, and other
encapsulation systems for delivery of polynucleotides into cells.

[0560] The abbreviations “a” or “anti-” before the name of a gene refers to an antibody or
antigen binding fragment of an antibody (such as an scFv) that specifically binds to a target.
For example, aCD19 refers to an anti-CD19 antibody or antigen binding fragment thereof
and aCD3 refers to an anti-CD3 antibody or antigen binding fragment thereof.

[0561] As used herein, the terms “expression cassette” or “vector genome” refer to a DNA
segment that is capable in an appropriate setting of driving the expression of a
polynucleotide (a “transgene” or “payload’) encoding a polypeptide (e.g., chimeric antigen
receptor) that is incorporated in said expression cassette. When introduced into a host cell,
an expression cassette inter alia is capable of directing the cell’s machinery to transcribe
the transgene into RNA, which is then usually further processed and finally translated into
the polypeptide. The expression cassette can be comprised in a particle (e.g., viral particle).
Generally, the term expression cassette excludes polynucleotide sequences 5’ to the 5’ ITR
and 3’ to the 3’ ITR.

[0562] The terms “transgene” or “payload” refer to the transferred nucleic acid itself. The
transgene may be a naked nucleic acid molecule (such as a plasmid) or RNA. The transgene
may include a polynucleotide encoding one or more polypeptides (e.g., chimeric antigen
receptor). The transgene may include a polynucleotide encoding one or more heterologous
protein (e.g., a chimeric antigen receptor), one or more capsid proteins, and other proteins
necessary for transduction of the polynucleotide into a target cell.

[0563] The term “derived” is used to indicate that the cells have been obtained from their
biological source and grown or otherwise manipulated in vitro (e.g., cultured in a growth
medium to expand the population and/or to produce a cell line).

[0564] The term “transduce” refers to introduction of a nucleic acid into a cell or host
organism by way of a particle (e.g., a lentiviral particle). Introduction of a transgene into a
cell by a viral particle can therefore be referred to as “transduction” of the cell. The transgene
may or may not be integrated into the genomic nucleic acid of a transduced cell. If an
introduced transgene becomes integrated into the nucleic acid (genomic DNA) of the

recipient cell or organism it can be stably maintained in that cell. Alternatively, the
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introduced transgene may exist in the recipient cell or host organism extra-chromosomally,
or only transiently. A “transduced cell” is therefore a cell into which the transgene has been
introduced by way of transduction. Thus, a “transduced” cell is a cell into which, a
polynucleotide has been introduced.
[0565] The term “transduction efficiency” is an expression of the proportion of cells that
express or transduce a transgene when a cell culture is contacted with particles. In some
embodiments, the efficiency can be expressed as the number of cells expressing a transgene
when a given number of cells are contacted with a given number of particles. In some
embodiments, “Relative transduction efficiency” is the proportion of cells transduced by a
given number of viral particles in one condition relative to the proportion of cells transduced
by that same number of particles in another condition comprising a similar number of cells
of the same cell type. Relative transduction efficiency is most often used to compare the
effects of a modulator of transduction efficiency on cells and/or animals treated or not
treated with that modulator.
kekkk

[0566] All publications and patents mentioned herein are hereby incorporated by reference
in their entirety as if each individual publication or patent was specifically and individually
indicated to be incorporated by reference. In case of conflict, the present application,
including any definitions herein, will control. However, mention of any reference, article,
publication, patent, patent publication, and patent application cited herein is not, and should
not be taken as an acknowledgment, or any form of suggestion, that they constitute valid
prior art or form part of the common general knowledge in any country in the world.
[0567] The section headings used herein are for organizational purposes only and are not to
be construed as limiting the subject matter described.
[0568] While illustrative embodiments have been illustrated and described, it will be
appreciated that various changes can be made therein without departing from the spirit and
scope of the invention.

EXAMPLES
[0569] The following examples are put forth so as to provide those of ordinary skill in the
art with a description of how the compositions and methods described herein may be used,

made, and evaluated, and are intended to be purely exemplary.
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Example 1: Particle Generation

[0570] The purpose of this study was to investigate the impact of incorporating a
costimulatory molecule, CD80, and/or an adhesion protein, CD58, onto the surface of a viral
particle. A schematic of such viral particles is provided in FIG. 1.

Virus Production

[0571] 1.2 x 10° 293T cells were seeded into TC-treated 6 well plates in a total volume of
2.5ml Complete DMEM media. 24 hours later, cells were transfected. (protocol written for
1 well of 6 well plate; all reagents should be room temperature)

[0572] The following DNA was added to 500ul serum free OptiMEM media: 2pgtransfer
plasmid, 1pgGag/pol plasmid, 1pgREV plasmid, 1pgenvelope plasmid. 15 ul (15ug) PEI
was then added to the media/DNA mix. Mixture was mixed well and incubated at room
temperature for 20 minutes. The media/DNA/PEI mix was then added to 2.5ml fresh
Complete DMEM media. The seeding media in 293T-containing well was removed and
replaced with fresh media containing the transfection reagents and placed in 37° C
humidified incubator. 48 hours later, the supernatant was collected and filtered through a
0.45um PVDF filter. The supernatant was concentrated using Amicon-Ultra 15 100K
column and centrifuged at 3000xg for 30 minutes at 4° C. The virus was then stored at 4° C
until use.

293T Transduction Titers

[0573] 1 x 10° 293T cells were seeded into TC-treated 12 well plates in Iml Complete
DMEM media. 24 hours later, empty wells were counted 3X to calculate titer. Then add
virus to wells in the amount: 2ul, 1ul, 0.5ul, 0.2ul, 0.1ul, 0.05ul virus per well. Virus was
diluted 1:100 before adding to 293T cells. 3 days later, 293T cells were harvested for
analysis by flow cytometry. Media was removed, cells were washed in PBS, cells were then
washed in Trypsin and incubate for ~3-5 minutes in 37° C incubator. Cells were resuspended
in Iml FACS buffer and ~100-200ul were added to a 96 well V bottom plate. Flow
cytometry analysis was performed for mCherry expression.

293T Titer calculation:

[0574] TU/ml = (# of cells at time of transduction x %emCherry+ x 100)/(vector volume in
ul x 1000)

[0575] Engineered particles packaging an anti-CD19 CAR containing either a CD3scFV
alone or a CD3scFV+CD80, CD3scFV+CD58, or CD3scFV+CD80+CD58 were added to
PBMCs from 2-3 donors.
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Example 2: Viral Particles Expressing Co-Stimulatory or Adhesion Molecules
Enhance T Cell Activation and Transduction

[0576] To determine whether incorporation of a co-stimulatory molecule and/or adhesion
molecule on a viral particle could enhance transduction of the viral particle, the viral
particles generated in Example 1 were incubated with PBMCs.

Virus Production

[0577] All solutions used were the same as those described in Example 1. 28 x 10° 293T
cells were seeded into 16x T175 flasks (8x per vector) with 28e6 293T cells each in a total
volume of 25ml Complete DMEM media. 24 hours later, cells were transfected. Virus was
produced as described in Example 1. All viruses included a Cocal envelope protein.

List of Virus preps made for study:

1. CD3scfv only

2. CD3scfv+CD58

3. CD3scfv+CD80

PBMC Transduction and staining for flow cytometry

[0578] 50 x 10° PBMCs were thawed, diluted to 2 x 10° cells/ml in complete media (e.g.
RPMI or Optimem). IL-2 was added to a final concentration of 50IU/ml.

[0579] 500ul(1e6 cells) were added to the wells of a Non TC-treated 48 well plate. Vector
was added to the wells at MOI=10, 5, and 2 based on the SupT1 ddPCR titer and the plates
were placed in 37° C incubator.

[0580] After 3 days, vector was washed out and replaced with 500ulfresh RPMI media+IL-
2 (50IU/ml). Cells were mixed and 100-300ul were added to wells in a 96 well V-bottom
plate for activation flow cytometry analysis. Cells were then washed with 200pIFACS
buffer. The cell pellets were resuspended in 50-100pl PBS containing LiveDead Stain
(1:1000) and incubate at 4° C for 20 min followed by another wash in 200ulFACS buffer.
Cells were resuspended in 50ulof FACS buffer + surface stain cocktail, incubated for 30
min at 4° C, washed in 200ulFACS buffer.

Results and Conclusions

[0581] To assess if viral particles with co-stimulatory molecules can better activate human
T cells, the vector particles were added to human PBMCs at several MOI’s. 3 days later, the
virus was removed and the cells were given fresh media and analyzed for the activation
marker CD25. CD3scfv+CD58 and CD3scfv+CD80 particles potently activated CD8 T
cells compared to CD3scfv only (FIG. 2A and FIG. 2B). Furthermore, CD25 upregulation
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was dose-dependent (FIG. 2A and FIG. 2B). CD3scfv only viral particles induced minimal
levels of CD25 compared to the particles with CD80 or CD58 (FIG. 2A and FIG. 2B).
[0582] To examine transduction, 6 total days after vector addition, samples were analyzed
for anti-CD19 CAR expression. Mirroring the CD25 expression on day 3, CD3scfv+CD58
and CD3scfv+CD80 particles were capable of transducing unstimulated PBMCs while
CD3scfv only particles transduced unstimulated PBMCs to a lesser extent (FIGs. 2C-2F).
Furthermore, transduction occurred in a dose-dependent manner for both CD3 and CD8 T
cells (FIGs. 2C-2F). The data show that CD3scfv+CD58 and CD3scfv+CD80 particles
efficiently activate and transduce unstimulated PBMCs in vifro compared to CD3scfv only.
Importantly, the enhanced particles results in increased numbers of CAR+ T cells (FIGs.
2D-2F).

[0583] To determine if adding costimulatory molecules to particles enhances Rapa-
mediated expansion of CAR+ cells in vitro, the fold expansion of CD8 T cells was
determined using CD3scfv+CD80 particles compared to CD3scfv only particles. PMBCs
were cultures in either IL-2 only media or Rapamycin-only media. The addition of the co-
stimulatory molecule did not affect the fold expansion when cultured with IL-2 only (FIG.
2G) but the co-stimulatory molecule induced a dramatic expansion when cultured with
Rapamycin-media (FIG. 2H). These results demonstrate that adding co-stimulatory
molecules to particles enhances Rapamycin-mediated expansion of CAR+ cells in vitro.
[0584] This study demonstrated the ability of the CD3scfv + co-stimulatory molecules
envelope construct to deliver payloads consisting of an anti-CD19 CAR to unstimulated
PBMCs in vitro. The CD3scfv+CD58 and CD3scfv+CDS80 particles induced activation of
T cells as measured by CD25 expression and this activation correlated with transduction as
measured by % of T cells expressing the anti-CD19 CAR and total CAR+ T cells.
Furthermore, activation and transduction occurred in a dose-dependent manner. Co-
stimulatory molecules also enhance Rapamycin-mediated expansion of CAR+ cells in vitro.
This data further supports the use CD3scfv+CD58 and CD3scfv+CD8O0 particles to deliver
CAR payloads to unstimulated PBMCs in vitro and in vivo.

Example 3: Viral Particles Expressing Co-Stimulatory and/or Adhesion Molecules
Enhance T Cell Activation, Transduction and Subsequent Tumor Cell Killing

[0585] To determine whether a combination of a co-stimulatory molecule (CD80), and an
adhesion protein (CD58) could further enhance T cell activation and transduction, particles

having both molecules were generated. These particles were examined for their ability to
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activate and transduce unstimulated human PBMCs compared to particles only having anti-
CD3scFv.

Virus Production

[0586] All solutions used were the same as those described in Example 1. 28 x 10° 293T
cells were seeded into 16x T175 flasks (8x per vector) with 28 x 10° 293T cells each in a
total volume of 25ml Complete DMEM media. 24 hours later, cells were transfected. Virus
was produced as described in Example 1.

List of Virus preps made for study:

1. CD3scfv only

2. CD3scfv+CD38

3. CD3scfv+CD80

4. CD3scfv+CD80+CD58

PBMC Transduction and Analysis

[0587] PBMCs were transduced and analyzed for expression as described in Example 2.
[0588] Supernatant cytokine analysis was measured by Meso Scale Discovery (MSD) 3
days after transduction.

[0589] Total K562.CD19, Raji, and Nalmé tumor cells were tracked over time on an
IncuCyte® for up to 15 days.

Results and Conclusions

[0590] To assess whether viral particles with co-stimulatory molecules and adhesion
molecules enhance T cell activation and transduction, the viral particles were added to
human PBMCs at several MOI’s. 3 days later, the virus was removed and the cells were
given fresh media and analyzed for the activation marker CD25. CD3scfv+CD80+CD58
particles potently activated CD8 T cells compared to CD3scfv+CD58, CD3scfv+CD80, and
CD3scfv only (FIG. 3A and FIG. 3B). Furthermore, CD25 upregulation was dose-
dependent and CD3scfv+CD80+CD58 particles activated CD8 T cells a a much lower dose
(FIG. 3A and FIG. 3B). CD3scfv+CD58, CD3scfv+CD80, and CD3scfv only viral particles
induced minimal levels of CD25 compared to the CD3scfv+CD80+CD58 particles (FIG.
3A and FIG. 3B).

[0591] To further characterize T cell activation, 3 total days after vector addition, samples
were analyzed for cytokine expression. Similar to CD25 expression, CD3scfv+CD80 and

CD3scfv+CD80+CD58 particles were capable of inducing IFN-y production unstimulated
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PBMCs at lower doses whereas CD3scfv+CDS58 and CD3scfv only particles transduced
unstimulated PBMCs to a lesser extent (FIG. 3C). Furthermore, CD3scfv+CD80+CD58
particles induced robust IL-2 and TNF-a whereas CD3scfv+CD58, CD3scfv+CD80, and
CD3sctv only did not (FIG. 3D and FIG. 3E). The data show that CD3scfv+CD80+CD58
particles efficiently induce cytokine production in unstimulated PBMCs in vitro compared
to CD3scfv+CD58, CD3scfv+CD80, and CD3scfv only.

[0592] To examine the role of CD80 and CD58 on transduction, 3 total days after vector
addition, samples were analyzed for anti-CD19 CAR expression with CD3scfv+CD80 and
CD3scfv+CD58 mixed particles (FIG. 3F and FIG. 3G) or CD3scfv+CD80+CD58 on the
same particle (FIG. 3H and FIG. 31 ) compared to CD3scfv+CD58, CD3scfv+CD80, and
CD3scfv  only. CD3scfv+CD80 and CD3scfv+CD58 mixed particles or
CD3scfv+CD80+CD58 on the same particle were both capable of transducing unstimulated
PBMCs to a greater extent than CD3scfv+CD58, CD3scfv+CD80, and CD3scfv only (FIG.
3F, FIG. 3G, FIG. 3H and FIG. 3I). Furthermore, transduction occurred in a dose-
dependent manner for both CD3 and CDS8 T cells (FIG. 3F, FIG. 3G, FIG. 3H and FIG.
3I). The data show that both CD58 and CDS80 either in mixed particles or on the same
particle better activate and transduce unstimulated PBMCs in vifro compared to
CD3sctv+CD58, CD3scfv+CD80, and CD3scfv only.

[0593] To determine whether viral particles with co-stimulatory and/or adhesion molecules
have enhanced particle binding to T cells, the particles were cultured with PBMCs for 6
hours and then were analyzed for particle-associated molecules on T cells (Cocal, CDS8O,
and CD58). Both CD3scfv+CD58 and CD3scfv+CD80+CD58 increased Cocal staining
(FIG. 3J) and only CD3scfv+CD80+CD58 demonstrated high stating for CD80 (FIG. 3K)
and CD58 (FIG. 3L). The data show that the combination of CD3scfv+CD80+CD58
enhances particle binding to T cells.

[0594] To determine whether different T cell subtypes are generated by the viral particles,
PBMCs cultured with the viral particles were profiled and gated on viable, CD3+ and CD8+.
The cells were further analyzed by flow and principal component analysis was done based
on parameters listed CCR7, CD45R, CD45RA, CD27, CD25, CAR+, total cells, CD4, and
CDS. The analysis revealed that 3 main clusters of differentiation are produced by the
different particles (FIG. 3M).

[0595] Next, T cell subtypes generated by the particles was profiled. The cells were assessed
using CD45RA and CCR7 markers 7 days post transduction at an MOI of 10. Naive T cells
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are CD45RA+CCR7+, effector T cells (Terr) are CD45RA-CCR7-, central memory T cells
(Tem) are CD45RA-CCR7+, and terminally differentiated effector memory T cells (Temra)
are CD45RA+CCR7-. In a first experiment, CD3scfv only particles produced a majority of
Teir cells whereas CD3scfv+CD80 particles produced a majority of Tem cells (FIG. 3N). In
a second experiment, CD3scfv only particles produced both Ter and Tem cells,
CD3scfv+CD80 particles produced a majority of Tem cells, CD3scfv+CD58 particles
produced a majority of Tem cells, and CD3scfv+CD80+CD58 produced a majority of Tem
cells (FIG. 30). The data show that both the addition of CD80 and/or CD58 to the particle
consistently produces a Tem cell phenotype. CD45RA-CCR7+ Tem cells are thought to have
increased longevity and proliferative capacity and correlate with better antitumor responses
in vivo.

[0596] To assess the ant-tumor efficacy of CAR T cells generated using viral particles
expressing co-stimulatory and/or adhesion molecules, PBMCs were transduced and cultured
with tumor cells. Specifically, particles comprising a nucleotide sequence encoding an anti-
CD19 CAR were added to PBMCs at an MOI of 10, along with tumor cells (K562.CD19 or
Raji cells) at PBMC:Tumor ratio of 5:1 and put directly on an Incucyte. Tumor cell killing
was measured over time. The highest killing was observed with particles composed of at
least CD80 in addition to CD3scfv (FIG. 4A and FIG. 4B). In a subsequent experiment,
tumor cell killing was measured 7 days after transduction with an MOI of 10. The total
number of CAR+ cells were calculated and incubated with either K562.CD19 or Raji cells
at E:T ratios of 0.5 and 1, respectively. CAR T cells generated using a mixture of individual
particles with CD80 or CD58. Similarly, the highest killing was observed with particles
composed of at least CD80 in addition to CD3scfv, including CD80+CD58 (FIG. 4C and
FIG. 4D). An additional experiment determined the effect for CAR T cells generated with
a single viral particle having both CD80 and CD58. Tumor cell killing was measured 7 days
after transduction at an MOI 10. The total number of CAR+ cells were calculated and
incubated with either K562.CD19 or Nalmé cells at E:T ratios of 1:1, respectively. The
CDB80+CD58 dual particle provided the highest cytotoxic function (FIG. 4E and FIG. 4F).
[0597] This study demonstrated the CD3scfv+CD80+CD58 particles induced the highest
differentiation of T cells and the highest cytokine production at the lowest MOIL.
CD3scfv+CD80+CD58 particles further had the highest T cell binding. Furthermore, this
study demonstrated that CD3scfv+CD80+CD58 particles provided the highest cytolytic

function in vitro.
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Example 4: Tumor Control from In vivo Transduction of T Cells by Viral Particles
with Co-Stimulatory and/or Adhesion Molecules

[0598] This study assessed tumor control from in vivo transduction of T cells by a lentiviral
particle with CD3scfv or CD3scfv+CD80. The lentiviral particle contains a polynucleotide
encoding an anti-CD19 CAR. The lentiviral particle was delivered via intravenous injection
into NSG MHCI/IT KO mice. The mice used in the study were immune-compromised and
contain engrafted human T cells and circulating human B cells.

Study Design

Virus preparation, animal strain, cell lines

[0599] 11 female NSG MHCI/II KO mice (Jackson laboratory) were and housed following

institutional guidelines (Fred Hutchinson Cancer Research Center).

Study Protocol
[0600] 11 female NSG MHCI/II KO mice were acclimated for one week after receipt. At

day -7, blood from all mice was collected for flow cytometry analysis to quantify degree of
humanization. Mice were randomized according to their total human CD3 levels into the
treatment groups described in Table 2.

Table 2: Study Treatment Groups

) Administration | Virus Dose (Titre
Group [N Virus type )
route* Unit)
50 Million TU
1 6 CD3scfv v
Day 0
50 Million TU
2 5 CD3scfv+CDS80 | IV
Day 0

Study Timeline
[0601] At study Day 0 (SD0), 20 x 10° PBMCs were injected into the intraperitoneal cavity.

Mice were then dosed with virus particles according to the table above, followed with a
challenge of 5 x 10° luciferase+ Nalmé6 tumor cells intravenously. Tumor burden was
measured for the duration of the study. At SD11, blood was collected and CAR T cells were
measured.

[0602] At SD75, survivor mice were rechallenged with 5 x 10° Nalmé cells.
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Results and Conclusions

[0603] On Day 11 of the study, blood was collected from both groups. The level of CAR T
cells in the blood was higher in the CD3scfv+CD80 particle-treated group compared to the
CD3scfv particle-treated group (FIG. 5A). The CD3scfv+CD80 particle-treated group was
also able to decrease tumor burden during the initial challenge and subsequent rechallenge
compared to the CD3scfv particle-treated group (FIG. 5B and FIG. 5C).

[0604] In summary, when delivered intravenously, CD3scfv and CD3scfv+CD80
engineered lentivirus particles successfully transduced T cells in vivo. While both groups
decreased tumor burden after initial challenge and subsequent rechallenge, particles with
co-stimulatory molecule CD80 provided greater anti-tumor efficacy and anti-tumor immune
response.

Example 5: Efficient T cell transduction after brief incubation period

[0605] This study assessed the ability for engineered viral particles as described herein to
transduce T cells in a short incubation period. Without wishing to be bound by theory, this
study provides proof of concept support that the engineered particles described may be

useful in an extracorporeal intravenous system.

[0606] PBMCs from 3 healthy donors were thawed and cultured with vector particles
containing an CD19 CAR-mCherry payload pseudotyped with either CD3scfv+cocal or
CD3scfv+CD80+CD58+Cocal, generally as described in Example 2. After the indicated
timepoint, cells were washed in serum-free media containing IL.2, human ab serum, HEPES,
and glutamine. Cells were then plated in 1 ml serum-free media with IL-2 in a 24 well non-
TC-treated plate. 3 days later cells were harvested and CD25 expression was measured by
flow cytometry on viable T cells (FIG. 6A). The remaining cells were washed and re-plated
in Iml fresh media containing IL-2. 4 days later (Day 7 after transduction) viable T cells
were analyzed by flow cytometry for CAR surface expression (FIG. 6B). %CAR was
measured by staining for anti-CD19 mAb and mCherry expression.

[0607] As shown in FIGs. 6A-6B, vector particles comprising activation, costimulation,
and adhesion molecules (e.g. CD3scFv+CD80+CD58 particles) efficiently transduced T
cells after short incubation periods to a greater extent than particles comprising a CD3scFv
without costimulation and adhesion components. These results indicate that vector particles
as described herein may enable T cell transduction during short incubation periods ex vivo,

for example in a closed-loop and/or extracorporeal system.
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Example 6: Transduction rescue of blinded envelope proteins

[0608] This study assessed the transduction potential of viral particles comprising a mutated
envelope protein. Envelope proteins, such as VSV-G or cocal, can be mutated such that they
cannot bind the LDL receptor. These modifications may enhance the specificity of viral
particles and reduce or eliminate off-target transduction.

[0609] SupT1 cells were cultured with vector particles containing CD19 CAR-mCherry
payload, generated generally as described in Example 2. Specifically, 0.02uL of
concentrated particles were added to 3.75 x10* SupT1 cells and assessed for CAR

expression 3 days later. The cells were cultured in the following conditions :

Condition Particle Description

aCD3/CD58/CD80; no VSVG CD3scFv+CDR0+CD58; no envelope
VSVG VSV-G only

VSVG (R354Q) VSV-G (R3540Q) only

VSVG (K47Q) VSV-G (K47Q) only

0CD3/CD58/CD80; VSVG CD3scFv+CD80+CD58; VSV-G
0CD3/CD58/CD80; VSVG (R3540) CD3scFv+CD80+CD58; VSV-G (R354Q)
oCD3/CD58/CD80; VSVG (K47Q) CD3scFv+CD80+CD58; VSV-G (K47Q)

[0610] As shown in the top row of FIG. 7A viral particles comprising the blinded VSV-G
mutant envelopes alone (without CD3scFv+CD80+CD58) exhibited greatly reduced
transduction of SupT1 cells compared with a non-blinded VSV-G control. The bottom row
depicted in FIG. 7A shows that the addition of activation, costimulation, and adhesion
molecules in particles comprising blinded VSV-G mutant envelope proteins resulted in
increased transduction.

[0611] Wishing to confirm the results seen using a T cell line, the experiment was replicated
using PBMCs. On day 0, PBMCs from 2 donors were thawed and 2 x 1076 cells were placed
in wells of a 24-well plate. Vector particles containing a CD19 CAR-mCherry payload,
generated generally as described in Example 2, were added to each cell-containing well

according to the following chart.

Condition Particle Description

oCD3/CD58/CD80; no VSVG Anti-CD3scFv+CD80+CD58; no envelope

VSVG VSV-G only

VSVG (R354Q) VSV-G (R3540Q) only

VSVG (K47Q) VSV-G (K470Q) only

oCD3/CD58/CD80; VSVG Anti-CD3scFv+CD80+CD58; VSV-G

oCD3/CD58/CD80; VSVG (R354Q) Anti-CD3scFv+CD80+CD58;VSV-G
(R354Q)
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aCD3/CD58/CD80; VSVG (K47Q) Anti-CD3scFv+CD80+CD58;VSV-G
(K47Q)

[0612] On day 3, the media was changed, and cells were re-plated with fresh media and
samples were taken for assessment of transduction via flow cytometry. As shown in FIGs.
7B-7C, viral particles comprising blinded VSV-G envelopes resulted in reduced
transduction compared with the non-blinded VSV-G control in both CD4 (FIG. 7B) and
CDS (FIG. 7C) T cells. In addition, the addition of CD3scFv+CD80+CD58 to viral particles
resulted in increased transduction compared to viral particles without
CD3scFv+CD80+CD58. In addition, viral particles comprising CD3scFv+CD80+CD58
without VSV-G also exhibited poor transduction.

[0613] On day 5, additional samples were taken for assessment of transduction via flow
cytometry. Expression of CAR on day 5 was similar to expression on day 3 (data not shown).
[0614] The results of this study support the hypothesis that viral particles comprising a
blinded envelope protein and activation, costimulation, and adhesion molecules are capable
of transducing primary T cells.

Example 7: In vivo Expansion of Non-Transduced Cells

[0615] This study assessed expansion of non-transduced T cells after administration of a
lentiviral particle with CD3scfv or CD3scfv+CD80+CD58. The lentiviral particle contains
a polynucleotide encoding an anti-CD19 CAR. The lentiviral particle was delivered via
intravenous injection into mice.

Study Design

[0616] Mice were acclimated for one week after receipt. At day -7, blood from all mice was
collected for flow cytometry analysis to quantify degree of humanization. Mice were

randomized according to their total human CD3 levels into the treatment groups described

in the table below.
Virus type Administration route Virus Dose (Titre Unit)
CD3sctv v 100 Million TU
CD3sctv v 50 Million TU
CD3scfv+CD58+CDRO | IV 100 Million TU
CD3scfv+CD58+CDRO | IV 50 Million TU
CD3scfv+CD58+CDRO | IV 25 Million TU
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Study Timeline
[0617] At study Day 0 (SD0) mice were then dosed with virus particles according to the

table above. At SD11, blood was collected, and CAR negative T cells were measured.
Results and Conclusions

[0618] On Day 11 of the study, blood was collected from both groups. The level of CAR
negative T cells in the blood was higher in the CD3scfv+CD58+CD80 particle-treated group
and was dose-dependent compared to the CD3scfv particle-treated group (FIG. 8). These
results indicate, when delivered intravenously, CD3scfv+CD58+CD80 engineered
lentivirus particles appears to activate and expand even non-transduced T cells in vivo.
Without wishing to be bound by theory, this activation of non-transduced T cells may enable
a lower dose of engineered viral particles as non-transduced cells may exhibit anti-tumor
activity.

Example 8: Viral Particles Expressing Co-Stimulatory and Adhesion Molecules
Enhance T Cell Activation and Tumor Control

[0619] To determine whether a combination of a co-stimulatory molecule (CD80), and an
adhesion protein (CD58) enhance T cell activation, particles having both molecules were
generated. These particles were examined for their ability to activate and transduce Nalm6
tumor cells compared to particles only having anti-CD3scFv.

Virus Production

[0620] Virus was produced as described in Example 1.

List of Virus preps made for study:

1. CD3scfv only

2. CD3scfv+CDA38 (separately expressed proteins)

3. CD3scfv+CD80 (separately expressed proteins)

4. CD3scfv+CD80+CD358 (separately expressed proteins)

[0621] anti-CD19 CAR+ T cells were generated using the viral particles indicated above.
Anti-CD19 CAR T+ cells were cultured with Nalm6 tumor cells at various E:T ratios for 22
hours. Supernatant cytokine analysis was measured by Meso Scale Discovery (MSD) after
transduction.

Results and Conclusions

[0622] To assess whether viral particles with co-stimulatory molecules and adhesion
molecules enhance T cell activation, samples were analyzed for cytokine expression. Vector

Binding Assay with CD8 T cells from 3 PBMC donors was performed. Viral particles were
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cultured with PBMCs for 6 hours at MOI=10 followed by surface staining for Cocal
glycoprotein on CD8 T cells (FIG. 9A). CD25 expression on CD8 T cells from 3 PBMC
donors 3 days after transduction with engineered viral particles was analyzed (FIG. 9B).
Flow cytometry plots taken from representative samples at MOI=2 are shown in FIG. 9B.
Engineered viral particles packaging an anti-CD19 CAR were added to PBMCs from 3
donors. 7 days later CAR expression was assessed on CD8 T cells (FIG. 9C).
CD3scfv+CD80+CD58 (separately expressed proteins) particles were capable of inducing
IFN-y production in Nalm6 tumor cells at lower doses whereas CD3scfv+CD58 (separately
expressed proteins), CD3scfv+CDS8O0 (separately expressed proteins), and CD3sctv only
particles transduced Nalmé6 tumor cells to a lesser extent (FIGs. 9D and 9E).
CD3scfv+CD80+CD58 particles induced robust IL-2 and TNF-a production whereas
CD3scfv+CD58, CD3scfv+CD80, and CD3scfv only did not (FIGs. 9F, 9G, and 9H). The
data show that CD3scfv+CD80+CD58 particles efficiently induce cytokine production in
Nalmé6 tumor cells in vitro compared to CD3scfv+CD58, CD3scfv+CD80, and CD3scfv
only. Engineered particles displaying CD3scfv+CD80+CD58 (separately expressed
proteins) increased particle-T cell binding, activation, and transduction of T cells in vitro.
[0623] To determine whether different T cell subtypes are generated by the viral particles,
PBMC:s from 3 donors were cultured with viral particles packaging an anti-CD19 CAR were
profiled and gated on viable and CD8+ T cells. After 7 days, the cells were analyzed by
flow cytometry including cell surface markers CCR7, CD28, CD27, and CD57. CD3scfv
only particles produced a more differentiated cell phenotype and CD3scfv+CD80+CD58
particles produced a less-differentiated cell phenotype (FIG. 10). CAR T cells generated
with engineered particles displaying CD3scfv+CD80+CD58 (separately expressed proteins)
showed a less differentiated phenotype and are more functional in vitro as compared to
particled displaying only CD3scfv.

[0624] To assess the ant-tumor efficacy of CAR T cells generated using viral particles
expressing co-stimulatory and adhesion molecules, PBMCs were transduced and cultured
with Nalmé tumor cells. Specifically, anti-CD19 CAR+ T cells were serial-stimulated with
Nalmé6 tumor cells every 2-3 days. Total Nalm6 tumor cells were measured over time using
an IncuCyte® providing a measurement of tumor cell killing over time. The highest
cytotoxic function was observed with particles composed of CD3scfv+CD80+CD58 (FIG.
11). This study demonstrated the CD3scfv+CD80+CD58 particles induced the highest

cytokine production of T cells and provided the highest cytolytic function in vitro.
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[0625] Tumor control from in vivo transduction of T cells by a lentiviral particle with
CD3scfv or CD3scfv+CD80+CD58 was assessed. The lentiviral particle contains a
polynucleotide encoding an anti-CD19 CAR transgene. The lentiviral particle was delivered
via intravenous injection into NSG MHCI/II KO mice. The mice used in the study were
immune-compromised and contain engrafted human T cells and circulating human B cells.

Table 3: Study Treatment Groups

Viral Particle Surface | Administration | Virus Dose
Group Molecules route (Transducing Unit)
1 Vehicle v
2 CD3scfv v 50 Million TU
3 CD3sctv v 100 Million TU
CD3scfv+CD80+CD58
4 (separately expressed v 25 Million TU
proteins)
CD3scfv+CD80+CD58
5 (separately expressed | IV 50 Million TU
proteins)
CD3scfv+CD80+CD58
6 (separately expressed | IV 100 Million TU
proteins)

[0626] NSG MHCI/II KO mice were acclimated for one week after receipt. At Day -4, 2.5
x 10° luciferase+ Nalm6/ffluc cells were intravenously injected. At study Day -1, 20 x 10°
PBMCs were injected into the intraperitoneal cavity. At study Day 0, mice were dosed with
virus particles according to Table 3 (FIG. 12A).

[0627] Four days after viral particle administration, cells were harvested and activation
marker CD25 and CD71 expression was measured by flow cytometry on viable CD3+ T
cells in the blood (FIG. 12B). On Day 11, total anti-CD19 CAR+ CD3+ T cells found in
the blood were analyzed by flow cytometry for CAR surface expression (FIG. 12C). The
level of CAR T cells in the blood was higher in the CD3scfv+CD80+CD58 particle-treated
group compared to the CD3scfv particle-treated group (FIG. 12C). Viral particles
comprising activation, costimulation, and adhesion molecules (e.g. CD3scFv+CD80+CD58

particles) efficiently transduced T cells to a greater extent than particles comprising a
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CD3scFv without costimulation and adhesion components. These results indicate that viral
particles as described herein may enable dose-dependent T cell transduction and activation
in vivo.

[0628] Tumor burden was assessed as total flux and measured for the duration of the study
using an In vivo imaging system (IVIS®). The CD3scfv+CD80+CD58 particle-treated
group demonstrated enhanced tumor control as compared to the CD3scfv particle-treated
group (FIG. 13A and FIG. 13B).

[0629] In summary, when delivered intravenously, CD3scfv and CD3scfv+CD80+CD58
engineered lentivirus particles successfully transduced T cells in vivo. While both groups
decreased tumor burden, particles with co-stimulatory molecule CD80 and adhesion
molecule CD58 provided greater anti-tumor efficacy and anti-tumor immune response.
CD3scfv+CD80+CD58  engineered lentivirus particles show dose-dependent T cell
transduction and antitumor immunity in an in vivo xenograft model.

Example 9: T cell Activation and Transduction with Viral Particles Displaying a
CD58, CD80, and anti-CD3 scFv Tri-fusion Polypeptide

[0630] This Example shows T cell activation and transduction with viral particles
displaying a CD58, CD80, and anti-CD3 scFv tri-fusion polypeptide.

[0631] Human PBMCs from 3 normal donors were cultured in T cell growth (TCGM)
media (RPMI1640 + 5% HuAB serum + 1x GlutaMax + HEPES). For lentiviral
transduction, viral particles were added to the PBMC cells.

[0632] To analyze T cell activation, cells were pelleted after 3 days and then analyzed by
flow cytometry. T cell activation was measured by detection of hCD25 marker using an
anti-CD25-PE/Cy7 antibody diluted 1:100 in Cell Staining Buffer. To measure CAR
expression levels and transduction efficiencies, cells were pelleted after a 7-day production
period following lentiviral transduction. Cells were then analyzed by flow cytometry. Anti-
CD19 CAR surface expression was detected and all flow cytometric analysis was done on
an Attune™ NxT Flow Cytometer and analyzed with FlowJo™. Day 7 transduced primary
T cells expressing anti-CD19 CAR were counted, resuspended, and added to Nalm6 tumor
cells. Killing of target Nalmé6 cells was analyzed in an IncuCyte™ Live Cell Analysis
System. Each well was imaged every 6 hours and the number of Nalmé6 cells was quantified
to assess the kinetics of T cell cytotoxicity. After 24 hours, supernatant from each well was

collected for cytokine measurements according to manufacturer's protocol.
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[0633] Healthy donor PBMCs (from three donors) were contacted for less than one hour
with lentiviruses carrying an anti-CD19 CAR transgene and displaying surface engineered
tri-fusion proteins at MOI 2 (FIG. 14A). Consistent and efficient binding of T cells to
engineered lentiviral particles was observed and measured by percentage of CD3+ T cells
positively staining for Cocal (FIG. 14B). Selective T cell binding was observed in a Cocal
staing peak shift for CD3+ T cells relative to CD3- T cells (FIG. 14C). Activation was
determined based on hCD25 staining on Day 3 (FIG. 14D), and CAR expression level was
measured (FIG. 14E). The engineered lentiviral particles demonstrated robust avidity and
selectivity for T cell binding following short duration (< 1 hour) culture. Transduced
PBMCs were cultured with Nalmé6 tumor cells. Specifically, anti-CD19 CAR+ T cells were
serial-stimulated with Nalmé6 tumor cells every 2-3 days. Total Nalmé6 tumor cells were
measured over time using an IncuCyte® providing a measurement of tumor cell killing over
time (FIG. 15). This assay measures the ability of the CAR T cells to expand and kill
multiple tumor cells over time and showed that anti-CD19 CAR T cells generated with
lentivirus particles displaying a CD58, CD80, and anti-CD3 scFv tri-fusion protein
demonstrated serial killing in vitro.

[0634] In a study of hematologic malignancy in a tumor xenograft model, on Day -4, 2.5 x
10° Nalmé cells were intravenously injected into NSG MHCI/IT KO mice. At study Day -1,
20 x 10° PBMCs were injected into the intraperitoneal cavity. At study Day 0, mice were
dosed with virus particles displaying a CD58, CD80, and anti-CD3 scFv tri-fusion protein
(FIG. 16A).

[0635] Four days after viral particle administration, cells were harvested and expression of
activation markers CD25 (FIG. 16B) and CD71 (FIG. 16C) and cytokine IFN-y production
(FIG. 16D) were measured by flow cytometry on viable CD3+ T cells in the blood. CAR T
cell expansion was analyzed at doses of 10 Million and 50 Million transducing units (TU).
On Day 11, total anti-CD19 CAR+ T cells found in the blood were analyzed by flow
cytometry for CAR surface expression (FIG. 16E). Tumor burden was assessed as total flux
and measured for the duration of the study using an In vivo Imaging system (IVIS®) (FIG.
16F).
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Example 10: In vive Transduction of T cells by a Lentiviral Particle Displaying a
CD58, CD80, and anti-CD3 scFv Tri-fusion Polypeptide via Extracorporeal Contact
[0636] This Example analyzed transduction of T cells by a lentiviral particle displaying a
CD58, CD80, and anti-CD3 scFv tri-fusion polypeptide (FIG. 17F) via extracorporeal
contact in a hematologic malignancy xenograft model.

[0637] On study Day —5 NSG MHC /I dKO mice were injected via tail vein injection with
2.5E5 Nalmé6 cells expressing firefly luciferase (ffluc) (FIG. 17A). On study Day 0,
Apbheresis blood was washed on the Lupagen™ machine and viral particles at an MOI of 2
and T cells (50e6-100e6 cells) were placed under extracorporeal contact and incubated for
1 hour. Following incubation, the particle-bound cells were then washed of unbound
particles to generate the “Final” material yielding a cell concentration ranging from 15-35¢6
cells/ml. For Donor 1, 25¢6 cells were injected and for Donor 2, 15¢6 cells were injected.
In vitro characterization of particle-T cell binding, T cell activation, and transduction were
evaluated in parallel.

[0638] Particle-bound cells were assessed for CAR T cell expansion in Donor 1 and Donor
2 (FIG. 17B). Tumor burden was assessed as total flux and measured for the duration of the
study for Donor 1 and Donor 2 using an In vivo Imaging system (IVIS®) (FIG. 17C). On
study Day 49 (rechallange Day 0) the mice were injected via tail vein injection with an
additional 2.5E5 Nalm6 cells expressing firefly luciferase (ffluc) to assess clearance of
tumor re-challenge (FIG. 17D). Tumor burden was assessed as total flux and measured for
the duration of the rechallange study for Donor 1 and Donor 2 using an In vivo Imaging
system (IVIS®) (FIG. 17E). Viral particles displaying a CD58, CD80, and anti-CD3 scFv
tri-fusion polypeptide generated anti-CD19 CAR T cells showed persistance following
primary tumor clearance and protection against tumor rechallenge in vivo.

SEQUENCES

1 CDS signal MALPVTALLLPLALLLHAARP
peptide
2 Anti-CD3 scFv DIQMTQSPSSLSASVGDRVTITCSASSSVSYMNWYQQTPG
(VL-G4S x 3 KAPKRWIYDTSKLASGVPSRFSGSGSGTDY TFTISSLQPEDI
linker — VH) ATYYCQQWSSNPFTFGQGTKLQITRTSGGGGSGGGGSGG
GGSQVQLVQSGGGVVQPGRSLRLSCKASGYTFTRYTMH
WVRQAPGKGLEWIGYINPSRGYTNYNQKVKDRFTISRDN
SKNTAFLQMDSLRPEDTGVYFCARYYDDHYCLDYWGQG
TPVTVSSAAAKP
3 CDS hinge TTTPAPRPPTPAPTIASQPLSLRPEASRPAAGGAVHTRGLDF

ASD
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CD4 TM and
cytoplasmic
tail T2A

MALIVLGGVAGLLLFIGLGIFFCVRCRHRRRQGSGEGRGSL
LTCGDVEENPGP

Cocal envelope
amino acid

NFLLLTFIVLPLCSHAKFSIVFPQSQKGNWKNVPSSYHYCP
SSSDOQNWHNDLLGITMKVKMPKTHKAIQADGWMCHAAK
WITTCDFRWYGPKYITHSIHSIQPTSEQCKESIKQTKQGTW
MSPGFPPONCGYATVTDSVAVVVQATPHHVLVDEYTGE
WIDSQFPNGKCETEECETVHNSTVWYSDYKVTGLCDATL
VDTEITFFSEDGKKESIGKPNTGYRSNYFAYEKGDKVCKM
NYCKHAGVRLPSGVWFEFVDQDVYAAAKLPECPVGATIS
APTQTSVDVSLILDVERILDYSLCQETWSKIRSKQPVSPVD
LSYLAPKNPGTGPAFTIINGTLKYFETRYIRIDIDNPIISKMV
GKISGSQTERELWTEWFPYEGVEIGPNGILKTPTGYKFPLF
MIGHGMLDSDLHKTSQAEVFEHPHLAEAPKQLPEEETLFF
GDTGISKNPVELIEGWFSSWKSTVVTFFFAIGVFILLYVVA
RIVIAVRYRYQGSNNKRIYNDIEMSRFRK

CD8 signal
peptide

ATGGCACTGCCTGTGACAGCCCTGCTGCTGCCACTGGCC
CTGCTGCTGCACGCAGCACGCCCA

Anti-CD3 scFv
(VL-G4Sx 3
linker — VH)

GATATCCAGATGACCCAGTCCCCAAGCTCCCTGAGCGC
CTCCGTGGGCGACCGGGTGACAATCACCTGCAGCGCCT
CTAGCTCCGTGTCCTACATGAACTGGTATCAGCAGACA
CCTGGCAAGGCCCCAAAGAGATGGATCTACGATACCAG
CAAGCTGGCCTCCGGCGTGCCTTCTAGGTTTTCTGGCAG
CGGCTCCGGCACAGATTATACATTCACCATCTCTAGCCT
GCAGCCAGAGGACATCGCCACCTACTATTGCCAGCAGT
GGTCCTCTAATCCCTTTACATTCGGCCAGGGCACCAAGC
TGCAGATCACAAGAACCTCTGGAGGAGGAGGAAGCGG
AGGAGGAGGATCCGGCGGCGGCGGCTCTCAGGTGCAGC
TGGTGCAGAGCGGAGGAGGAGTGGTGCAGCCAGGCAG
AAGCCTGAGGCTGTCCTGTAAGGCCTCTGGCTACACATT
CACCAGATATACAATGCACTGGGTGAGGCAGGCACCAG
GCAAGGGACTGGAGTGGATCGGCTACATCAACCCCTCC
AGGGGCTACACCAACTATAATCAGAAGGTGAAGGATCG
GTTCACCATCAGCAGGGACAACTCCAAGAATACCGCCT
TCCTGCAGATGGACAGCCTGAGGCCAGAGGATACCGGC
GTGTACTTTTGCGCCCGGTACTATGACGATCACTACTGT
CTGGATTATTGGGGCCAGGGAACACCAGTGACCGTGAG
CTCCGCCGCAGCAAAGCCT

CD8 hinge

ACCACAACCCCTGCCCCAAGGCCACCTACACCCGCCCC
TACCATCGCCTCTCAGCCACTGAGCCTGAGGCCAGAGG
CATCCAGGCCTGCCGCAGGGGGGGCCGTGCACACCCGG
GGCCTGGACTTTGCCTCTGAT

CD4 TM and
cytoplasmic
tail T2A

ATGGCACTGATCGTGCTGGGAGGAGTGGCAGGACTGCT
GCTGTTCATCGGACTGGGCATCTTCTTTTGCGTGCGCTG
TAGGCACCGGAGAAGGCAGGGATCTGGAGAGGGAAGG
GGAAGCCTGCTGACATGCGGCGACGTGGAGGAGAACCC
AGGACCA
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10

Cocal envelope
nucleotide
sequence

AATTTTCTGCTGCTGACCTTCATCGTGCTGCCTCTGTGC
AGCCACGCCAAGTTTTCCATCGTGTTCCCACAGTCCCAG
AAGGGCAACTGGAAGAATGTGCCCTCTAGCTACCACTA
TTGCCCTTCCTCTAGCGACCAGAACTGGCACAATGATCT
GCTGGGCATCACAATGAAGGTGAAGATGCCCAAGACCC
ACAAGGCCATCCAGGCAGATGGATGGATGTGCCACGCA
GCCAAGTGGATCACAACCTGTGACTTTCGGTGGTACGG
CCCCAAGTATATCACACACTCCATCCACTCTATCCAGCC
TACCTCCGAGCAGTGCAAGGAGTCTATCAAGCAGACAA
AGCAGGGCACCTGGATGAGCCCTGGCTTCCCACCCCAG
AACTGTGGCTACGCCACAGTGACCGACTCCGTGGCAGT
GGTGGTGCAGGCAACACCTCACCACGTGCTGGTGGATG
AGTATACCGGCGAGTGGATCGACAGCCAGTTTCCAAAC
GGCAAGTGCGAGACAGAGGAGTGTGAGACCGTGCACA
ATTCTACAGTGTGGTACAGCGATTATAAGGTGACAGGC
CTGTGCGACGCCACCCTGGTGGATACAGAGATCACCTT
CTTTTCTGAGGACGGCAAGAAGGAGAGCATCGGCAAGC
CCAACACCGGCTACAGATCCAATTACTTCGCCTATGAG
AAGGGCGATAAGGTGTGCAAGATGAATTATTGTAAGCA
CGCCGGGGTGCAGGCTGCCTAGCGGCGTGTGGTTTGAGT
TCGTGGACCAGGACGTGTACGCAGCAGCAAAGCTGCCT
GAGTGCCCAGTGGGAGCAACCATCTCCGCCCCAACACA
GACCTCCGTGGACGTGTCTCTGATCCTGGATGTGGAGC
GCATCCTGGACTACAGCCTGTGCCAGGAGACCTGGAGC
AAGATCCGGTCCAAGCAGCCCGTGTCCCCTGTGGACCT
GTCTTACCTGGCACCAAAGAACCCAGGAACCGGACCAG
CCTTTACAATCATCAATGGCACCCTGAAGTACTTCGAGA
CCCGCTATATCCGGATCGACATCGATAACCCTATCATCA
GCAAGATGGTGGGCAAGATCTCTGGCAGCCAGACAGAG
AGAGAGCTGTGGACCGAGTGGTTCCCTTACGAGGGCGT
GGAGATCGGCCCAAATGGCATCCTGAAGACACCAACCG
GCTATAAGTTTCCCCTGTTCATGATCGGCCACGGCATGC
TGGACAGCGATCTGCACAAGACCTCCCAGGCCGAGGTG
TTTGAGCACCCACACCTGGCAGAGGCACCAAAGCAGCT
GCCTGAGGAGGAGACACTGTTCTTTGGCGATACCGGCA
TCTCTAAGAACCCCGTGGAGCTGATCGAGGGCTGGTTTT
CCTCTTGGAAGAGCACAGTGGTGACCTTCTTTTTCGCCA
TCGGCGTGTTCATCCTGCTGTACGTGGTGGCCAGAATCG
TGATCGCCGTGAGATACAGGTATCAGGGCTCCAACAAT
AAGAGGATCTATAATGACATCGAGATGTCTCGCTTCCG
GAAG

11

Gaussia luciferase
SP

MGVKVLFALICIAVAEA

12

Anti-CD3 scFv
VL-G4S x 3
linker-VH

DIQMTQSPSSLSASVGDRVTITCSASSSVSYMNWYQQTPG
KAPKRWIYDTSKLASGVPSRFSGSGSGTDY TFTISSLQPEDI
ATYYCQQWSSNPFTFGQGTKLQITRTSGGGGSGGGGSGG
GGSQVQLVQSGGGVVQPGRSLRLSCKASGYTFTRYTMH
WVRQAPGKGLEWIGYINPSRGY TNYNQKVKDRFTISRDN
SKNTAFLQMDSLRPEDTGVYFCARYYDDHYCLDYWGQG
TPVTVSSAS
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13

Short hinge-TM-
CT from Cocal
Env

GVELIEGWFSSWKSTVVTFFFAIGVFILLYVVARIVIAVRY
RYQGSNNKRIYNDIEMSRFRK

14

Gaussia luciferase

SpP

ATGGGCGTGAAAGTGCTGTTCGCCCTGATCTGCATCGC
AGTTGCTGAAGCC

15

Anti-CD3 scFv
VL-G4S x 3
linker-VH

GACATCCAGATGACCCAGTCTCCTAGCAGCCTCAGCGC
TAGCGTGGGCGATAGAGTGACCATCACATGTAGCGCCA
GCAGCAGCGTGTCCTACATGAACTGGTACCAGCAAACA
CCTGGAAAGGCCCCTAAAAGGTGGATCTATGACACATC
TAAGCTGGCTTCTGGAGTGCCATCTAGATTTTCTGGCAG
CGGCTCCGGCACTGATTATACATTCACCATCAGCAGCCT
GCAGCCCGAGGATATCGCCACCTACTACTGTCAGCAGT
GGTCCTCTAATCCCTTCACCTTCGGCCAGGGCACCAAGC
TGCAGATCACCAGAACCAGCGGCGGGGGAGGAAGCGG
CGGGGGAGGATCTGGCGGCGGCGGCAGCCAGGTGCAG
CTGGTGCAGAGCGGCGGCGGCGTGGTGCAACCTGGCAG
AAGCCTGAGACTGAGCTGCAAGGCCTCTGGCTACACCT
TCACCCGGTACACCATGCATTGGGTGCGGCAGGCCCCT
GGCAAGGGCCTGGAATGGATTGGATACATCAACCCCAG
CAGAGGCTACACCAACTACAACCAGAAGGTGAAGGAC
AGATTCACAATTTCTCGGGACAACAGCAAGAATACCGC
CTTCCTGCAAATGGACTCCCTGCGCCCAGAAGATACCG
GCGTGTACTTCTGCGCTAGATATTACGACGACCACTACT
GCCTGGACTACTGGGGCCAGGGCACCCCTGTGACCGTG
TCCAGCGCCTCC

16

Short hinge-TM-
CT from Cocal
Env

GGAGTGGAACTGATCGAGGGCTGGTTCAGCAGCTGGAA
AAGCACCGTGGTTACATTCTTTTTCGCCATCGGCGTGTT
CATCCTGCTGTACGTGGTCGCCAGAATTGTGATCGCCGT
GCGGTATAGATACCAGGGCAGCAACAACAAGCGGATCT
ACAACGACATCGAGATGAGCAGATTCAGAAAG

17

CD58

MVAGSDAGRALGVLSVVCLLHCFGFISCFSQQIYGVVYGN
VTFHVPSNVPLKEVLWKKQKDKVAELENSEFRAFSSFKNR
VYLDTVSGSLTIYNLTSSDEDEYEMESPNITDTMKFFLY VL
ESLPSPTLTCALTNGSIEVQCMIPEHYNSHRGLIMYSWDCP
MEQCKRNSTSIYFKMENDLPQKIQCTLSNPLENTTSSIILTT
CIPSSGHSRHRYALIPIPLAVITTCIVLYMNGILKCDRKPDR
TNSN

18

CD58

atggttgctgggagegacgeggggegggccectgggagoatectcagegtggtetgectgetg
cactgctttggtttcatcagetgtititcccaacaaatatatggtgttgtotatgggaatgtaacttt

ccatgtaccaagcaatgtgcctitaaaagaggtcctatggaaaaaacaaaaggataaagtitg
cagaactggaaaattctgagttcagagctttctcatctittaaaaatagggtttatttagacactgt
gtcaggtagcctcactatctacaacttaacatcatcagatgaagatgagtatgaaatggaate
gccaaatattactgataccatgaagttctttctttatgtgcttgagtetcttccatctcccacacta
acttgtgcattgactaatggaagcattgaagtccaatgcatgataccagagceattacaacage
catcgaggacttataatgtactcatgggattgtcctatggagcaatgtaaacgtaactcaacca
gtatatattttaagatggaaaatgatcticcacaaaaaatacagtgtactcttagcaatccattatt
taatacaacatcatcaatcattitgacaacctgtatcccaagcageggtcaticaagacacaga
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tatgcacttatacccataccattagcagtaattacaacatgtattgtgctgtatatgaatggtattc
tgaaatgtgacagaaaaccagacagaaccaactccaat

19

Long hinge-TM-
CT from Cocal
Env

SGFEHPHLAEAPKQLPEEETLFFGDTGISKNPVELIEGWESS
WKSTVVTFFFAIGVFILLY VVARIVIAVRYRYQGSNNKRIY
NDIEMSRFRK

20

CD80

MGHTRRQGTSPSKCPYLNFFQLLVLAGLSHFCSGVIHVTK
EVKEVATLSCGHNVSVEELAQTRIYWQKEKKMVLTMMS

GDMNIWPEYKNRTIFDITNNLSIVILALRPSDEGTYECVVL

KYEKDAFKREHLAEVTLSVKADFPTPSISDFEIPTSNIRRIIC
STSGGFPEPHLSWLENGEELNAINTTVSQDPETELYAVSSK
LDFNMTTNHSFMCLIKYGHLRVNQTFNWNTTKQEHFPDN
LLPSWAITLISVNGIFVICCLTYCFAPRCRERRRNERLRRES

VRPV

21

CD80

ATGGGCCACACACGGAGGCAGGGAACATCACCATCCAA
GTGTCCATACCTCAATTTCTTTCAGCTCTTGGTGCTGGC
TGGTCTTTCTCACTTCTGTTCAGGTGTTATCCACGTGAC
CAAGGAAGTGAAAGAAGTGGCAACGCTGTCCTGTGGTC
ACAATGTTTCTGTTGAAGAGCTGGCACAAACTCGCATCT
ACTGGCAAAAGGAGAAGAAAATGGTGCTGACTATGATG
TCTGGGGACATGAATATATGGCCCGAGTACAAGAACCG
GACCATCTTTGATATCACTAATAACCTCTCCATTGTGAT
CCTGGCTCTGCGCCCATCTGACGAGGGCACATACGAGT
GTGTTGTTCTGAAGTATGAAAAAGACGCTTTCAAGCGG
GAACACCTGGCTGAAGTGACGTTATCAGTCAAAGCTGA
CTTCCCTACACCTAGTATATCTGACTTTGAAATTCCAAC
TTCTAATATTAGAAGGATAATTTGCTCAACCTCTGGAGG
TTTTCCAGAGCCTCACCTCTCCTGGTTGGAAAATGGAGA
AGAATTAAATGCCATCAACACAACAGTTTCCCAAGATC
CTGAAACTGAGCTCTATGCTGTTAGCAGCAAACTGGAT
TTCAATATGACAACCAACCACAGCTTCATGTGTCTCATC
AAGTATGGACATTTAAGAGTGAATCAGACCTTCAACTG
GAATACAACCAAGCAAGAGCATTTTCCTGATAACCTGC
TCCCATCCTGGGCCATTACCTTAATCTCAGTAAATGGAA
TTTTTGTGATATGCTGCCTGACCTACTGCTTTGCCCCAA
GATGCAGAGAGAGAAGGAGGAATGAGAGATTGAGAAG
GGAAAGTGTACGCCCTGTA

22

Long hinge-TM-
CT from Cocal
Env

TCCGGATTCGAGCACCCCCACCTGGCCGAGGCCCCTAA
GCAGCTGCCTGAAGAAGAGACACTGTTTTTCGGAGATA
CCGGCATCAGCAAAAACCCCGTGGAGCTGATCGAGGGC
TGGTTCAGCTCTTGGAAGAGCACCGTGGTCACATTCTTT
TTCGCCATCGGCGTCTTTATCCTGCTGTACGTGGTAGCC
AGAATCGTGATCGCCGTGCGGTACAGATACCAGGGCAG
CAACAACAAGCGGATCTACAACGACATCGAGATGAGCC
GGTTCAGAAAG

23

CD86

MDPQCTMGLSNILFVMAFLLSGAAPLKIQAYFNETADLPC
QFANSQNQSLSELVVFWQDQENLVLNEVYLGKEKFDSVH
SKYMGRTSFDSDSWTLRLHNLQIKDKGLYQCIHHKKPTG
MIRIHQMNSELSVLANFSQPEIVPISNITENVYINLTCSSIHG
YPEPKKMSVLLRTKNSTIEYDGVMQKSQDNVTELYDVSIS

149




WO 2023/215848

PCT/US2023/066636

LSVSFPDVTSNMTIFCILETDKTRLLSSPFSIELEDPQPPPDHI
PWITAVLPTVIICVMVFCLILWKWKKKKRPRNSYKCGTNT
MEREESEQTKKREKIHIPERSDEAQRVFKSSKTSSCDKSDT

CF

24

CD86

ATGGATCCCCAGTGCACTATGGGACTGAGTAACATTCT
CTTTGTGATGGCCTTCCTGCTCTCTGGTGCTGCTCCTCTG
AAGATTCAAGCTTATTTCAATGAGACTGCAGACCTGCC
ATGCCAATTTGCAAACTCTCAAAACCAAAGCCTGAGTG
AGCTAGTAGTATTTTGGCAGGACCAGGAAAACTTGGTT
CTGAATGAGGTATACTTAGGCAAAGAGAAATTTGACAG
TGTTCATTCCAAGTATATGGGCCGCACAAGTTTTGATTC
GGACAGTTGGACCCTGAGACTTCACAATCTTCAGATCA
AGGACAAGGGCTTGTATCAATGTATCATCCATCACAAA
AAGCCCACAGGAATGATTCGCATCCACCAGATGAACTC
TGAACTGTCAGTGCTTGCTAACTTCAGTCAACCTGAAAT
AGTACCAATTTCTAATATAACAGAAAATGTGTACATAA
ATTTGACCTGCTCATCTATACACGGTTACCCAGAACCTA
AGAAGATGAGTGTTTTGCTAAGAACCAAGAACTCAACT
ATCGAGTATGATGGTGTTATGCAGAAATCTCAAGATAA
TGTCACAGAACTGTACGACGTTTCCATCAGCTTGTCTGT
TTCATTCCCTGATGTTACGAGCAATATGACCATCTTCTG
TATTCTGGAAACTGACAAGACGCGGCTTTTATCTTCACC
TTTCTCTATAGAGCTTGAGGACCCTCAGCCTCCCCCAGA
CCACATTCCTTGGATTACAGCTGTACTTCCAACAGTTAT
TATATGTGTGATGGTTTTCTGTCTAATTCTATGGAAATG
GAAGAAGAAGAAGCGGCCTCGCAACTCTTATAAATGTG
GAACCAACACAATGGAGAGGGAAGAGAGTGAACAGAC
CAAGAAAAGAGAAAAAATCCATATACCTGAAAGGTCTG
ATGAAGCCCAGCGTGTTTTTAAAAGTTCGAAGACATCTT
CATGCGACAAAAGTGATACATGTTTT

25

218 linker human
Glycophorin A
ecto-TM_HIV
Env CT

SGGSTSGSGKPGSGEGSTKGPEITLIHFGVMAGVIGTILLISY
GIRRLALKYWWNLLQYWSQELKNSAVSLLNATAIAVAEG
TDRVIEVVQGACRAIRHIPRRIRQGLERILL

26

27

28

linker human
Glycophorin A
ecto-TM_HIV
Env CT

TCCGGAGGATCTACAAGCGGCTCTGGCAAGCCTGGCAG
CGGAGAAGGCAGCACCAAGGGCCCTGAGATCACACTG
ATCATCTTCGGCGTGATGGCCGGCGTCATCGGCACCATC
CTGCTGATCAGCTACGGCATCAGAAGACTGGCTCTGAA
GTACTGGTGGAATCTGCTGCAATACTGGAGCCAGGAGC
TGAAAAACAGCGCCGTGTCCCTGCTCAACGCCACCGCC
ATCGCCGTGGCCGAGGGCACCGACAGAGTGATCGAGGT
GGTGCAGGGAGCCTGCAGAGCTATTCGGCACATCCCCA
GACGGATCAGGCAGGGCCTGGAAAGAATCCTGCTG

29

30
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31

218 linker HIV
Env-TM-CT

SGGSTSGSGKPGSGEGSTKGNWLWYIRIFIIIVGSLIGLRIVF
AVLSLVNRGWEALKYWWNLLQYWSQELKNSAVSLLNAT
AIAVAEGTDRVIEVVQGACRAIRHIPRRIRQGLERILL

32

33

34

218 linker HIV
Env-TM-CT

TCCGGAGGAAGCACCAGCGGCTCTGGCAAGCCTGGCAG
CGGCGAGGGCTCTACCAAGGGCAATTGGCTGTGGTACA
TCAGAATCTTCATCATCATCGTGGGCAGCCTGATCGGCC
TGAGAATCGTGTTCGCCGTGCTGAGCCTGGTGAACCGG
GGCTGGGAAGCTCTGAAGTACTGGTGGAACCTGCTGCA
ATACTGGTCCCAGGAGCTGAAAAACAGCGCTGTGTCCC
TGCTCAACGCCACCGCCATCGCCGTCGCCGAGGGAACA
GACAGAGTGATCGAGGTGGTGCAGGGAGCCTGCAGAG
CCATTCGGCACATCCCCAGACGCATCAGACAGGGCCTG
GAAAGAATCCTGCTG

35

MND Promoter

GAACAGAGAAACAGGAGAATATGGGCCAAACAGGATA
TCTGTGGTAAGCAGTTCCTGCCCCGGCTCAGGGCCAAG
AACAGTTGGAACAGCAGAATATGGGCCAAACAGGATAT
CTGTGGTAAGCAGTTCCTGCCCCGGCTCAGGGCCAAGA
ACAGATGGTCCCCAGATGCGGTCCCGCCCTCAGCAGTT
TCTAGAGAACCATCAGATGTTTCCAGGGTGCCCCAAGG
ACCTGAAATGACCCTGTGCCTTATTTGAACTAACCAATC
AGTTCGCTTCTCGCTTCTGTTCGCGCGCTTCTGCTCCCCG
AGCTCTATATAAGCAGAGCTCGTTTAGTGAACCGTCAG
ATCGCTAGC

linker HIV Env-
TM-CT

36 Anti-CD3 YINPSRGYTNYNQKVKD
CDRH2
37 G4S8x3 SGGGGGSGGGGSGGGGSYIRIFIIVGSLIGLRIVFAVLSLVN

RGWEALKYWWNLLQYWSQELKNSAVSLLNATAIAVAEG
TDRVIEVVQGACRAIRHIPRRIRQGLERILL

linker HIV Env-
TM-CT

38 Anti-CD3 YYDDHYCLDY
CDRH3
39 Anti-CD19 RASQDISKYLN
CDRLI
40 G4Sx3 TCCGGAGGCGGTGGAGGCTCTGGTGGCGGAGGGAGCG

GTGGCGGAGGCAGCTACATCAGAATCTTCATCATCATC
GTGGGCAGCCTGATCGGCCTGAGAATCGTGTTCGCCGT
TCTGAGCCTGGTGAACCGGGGCTGGGAAGCCCTGAAGT
ACTGGTGGAATCTGCTCCAGTACTGGTCTCAGGAGCTG
AAGAACAGCGCCGTGTCCCTGCTGAACGCTACAGCTAT
CGCCGTCGCCGAGGGCACCGACAGAGTGATCGAGGTGG
TGCAGGGCGCCTGCAGAGCCATCCGGCACATCCCTAGA
AGGATTCGGCAAGGCCTGGAAAGAATCCTGCTG

CDRL3

41 Anti-CD19 HTSRLHS
CDRL2
42 | Anti-CD19 QQGNTLPYT
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43

Short hinge-TM-

GVELIEGWFSSWKSTVVTFFFAIGVFILLYVVARIVIAVRY

CAR FRB RAC
R lentiviral vector

CT from Cocal | RYQGSNNKRIYNDIEMSRFRKGSGEGRGSLLTCGDVEENP
Env T2A GP
44 | Anti-CDI9 DYGV
CDRHI
45 | Anti-CDI9 VIWGSETTYYNSALKS
CDRI2
46 | Anti-CDI9 HYYYGGSYAMDY
CDRIH3
47 | Short hinge-TM- | GGAGTGGAACTGATCGAGGGCTGGTTCAGCAGCTGGAA
CT from Cocal | AAGCACCGTGGTTACATTCTTTTTCGCCATCGGCGTGTT
Env_T2A CATCCTGCTGTACGTGGTCGCCAGAATTGTGATCGCCGT
GCGGTATAGATACCAGGGCAGCAACAACAAGCGGATCT
ACAACGACATCGAGATGAGCAGATTCAGAAAGGGATCT
GGAGAGGGAAGGGGAAGCCTGCTGACATGCGGCGACG
TGGAGGAGAACCCAGGACCA
48 | Anti-CD3 RYTMH
CDRHI
49 | oCDI9 MLLLVTSLLLCELPHPAFLLIPDIQMTQTTSSLSASLGDRVT

ISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSR
FSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGT
KLEITGSTSGSGKPGSGEGSTKGEVKLQESGPGLVAPSQSL
SVTCTVSGVSLPDYGVSWIRQPPRKGLEWLGVIWGSETTY
YNSALKSRLTIIKDNSKSQVFLKMNSLQTDDTAIYYCAKH
YYYGGSYAMDYWGQGTSVTVSSESKYGPPCPPCPMFWV
LVVVGGVLACYSLLVTVAFIIFWVKRGRKKLLYIFKQPFM
RPVQTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYQ
QGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRK
NPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGLY
QGLSTATKDTYDALHMQALPPRGSGATNFSLLKQAGDVE
ENPGPEMWHEGLEEASRLYFGERNVKGMFEVLEPLHAM
MERGPQTLKETSFNQAYGRDLMEAQEWCRKYMKSGNVK
DLLQAWDLYYHVFRRISKGSGATNFSLLKQAGDVEENPG
PMPLGLLWLGLALLGALHAQAGVQVETISPGDGRTFPKR
GQTCVVHYTGMLEDGKKFDSSRDRNKPFKFMLGKQEVIR
GWEEGVAQMSVGQRAKLTISPDYAYGATGHPGIIPPHATL
VFDVELLKLGEGSNTSKENPFLFALEAVVISVGSMGLIISLL
CVYFWLERTMPRIPTLKNLEDLVTEYHGNFSAWSGVSKG
LAESLQPDYSERLCLVSEIPPKGGALGEGPGASPCNQHSPY
WAPPCYTLKPETGSGATNFSLLKQAGDVEENPGPMALPV
TALLLPLALLLHAARPILWHEMWHEGLEEASRLYFGERN
VKGMFEVLEPLHAMMERGPQTLKETSFNQAYGRDLMEA
QEWCRKYMKSGNVKDLLQAWDLYYHVFRRISKGKDTIP
WLGHLLVGLSGAFGFIILVYLLINCRNTGPWLKKVLKCNT
PDPSKFFSQLSSEHGGDVQKWLSSPFPSSSFSPGGLAPEISP
LEVLERDKVTQLLLQQDKVPEPASLSSNHSLTSCFTNQGY
FFFHLPDALEIEACQVYFTYDPY SEEDPDEGVAGAPTGSSP
QPLQPLSGEDDAYCTFPSRDDLLLFSPSLLGGPSPPSTAPGG
SGAGEERMPPSLQERVPRDWDPQPLGPPTPGVPDLVDFQP
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PPELVLREAGEEVPDAGPREGVSFPWSRPPGQGEFRALNA
RLPLNTDAYLSLQELQGQDPTHLV

50

Signal peptide

MLLLVTSLLLCELPHPAFLLIP

(Human CSF2R)
51 CD19 DIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWY QQKP
VL linker VH DGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQE
DIATYFCQQGNTLPYTFGGGTKLEITGSTSGSGKPGSGEGS
TKGEVKLQESGPGLVAPSQSLSVTCTVSGVSLPDYGVSWI
RQPPRKGLEWLGVIWGSETTY YNSALKSRLTIIKDNSKSQ
VFLKMNSLQTDDTAIYYCAKHYYYGGSYAMDYWGQGTS
VTVSS
52 IgG4 linker- ESKY GPPCPPCPMFWVLVVVGGVLACYSLLVTVAFIIFWV
CD28 TM
53 4-1BB signal KRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGC
domain EL
54 CD3zeta RVKFSRSADAPAYQQGONQLYNELNLGRREEYDVLDKRR

GRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMK
GERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

55

P2A self-cleaving
peptide

GSGATNFSLLKQAGDVEENPGP

56

Naked FRB

EMWHEGLEEASRLYFGERNVKGMFEVLEPLHAMMERGP
QTLKETSFNQAYGRDLMEAQEWCRKYMKSGNVKDLLQA
WDLYYHVFRRISK

57

Signal peptide-

MPLGLLWLGLALLGALHAQAGVQVETISPGDGRTFPKRG

FKBP12 QTCVVHYTGMLEDGKKFDSSRDRNKPFKFMLGKQEVIRG
WEEGVAQMSVGQRAKLTISPDYAYGATGHPGIIPPHATLV
FDVELLKL
58 -2R gamma TM- | GEGSNTSKENPFLFALEAVVISVGSMGLIISLLCVYFWLER
Cytoplasmic TMPRIPTLKNLEDLVTEYHGNFSAWSGVSKGLAESLQPDY
domain SERLCLVSEIPPKGGALGEGPGASPCNQHSPYWAPPCYTL

KPET

59

Signal peptide-
FRB

MALPVTALLLPLALLLHAARPILWHEMWHEGLEEASRLY
FGERNVKGMFEVLEPLHAMMERGPQTLKETSFNQAYGRD
LMEAQEWCRKYMKSGNVKDLLQAWDLYYHVFRRISK

60

IL-2R beta TM-
Cytoplasmic
domain

GKDTIPWLGHLLVGLSGAFGFIILVYLLINCRNTGPWLKKV
LKCNTPDPSKFFSQLSSEHGGDVQKWLSSPFPSSSFSPGGL
APEISPLEVLERDKVTQLLLQQDKVPEPASLSSNHSLTSCFT
NQGYFFFHLPDALEIEACQVYFTYDPYSEEDPDEGVAGAP
TGSSPQPLQPLSGEDDAY CTFPSRDDLLLFSPSLLGGPSPPS
TAPGGSGAGEERMPPSLQERVPRDWDPQPLGPPTPGVPDL
VDFQPPPELVLREAGEEVPDAGPREGVSFPWSRPPGQGEF
RALNARLPLNTDAYLSLQELQGQDPTHLV

61

aCD19
CAR FRB RAC
R lentiviral vector

ATGCTGCTGCTGGTGACCTCCCTGCTGCTGTGCGAGCTG
CCTCACCCAGCCTTTCTGCTGATCCCCGACATCCAGATG
ACACAGACCACAAGCTCCCTGTCTGCCAGCCTGGGCGA
CAGAGTGACCATCTCCTGTAGGGCCTCTCAGGATATCA
GCAAGTACCTGAACTGGTATCAGCAGAAGCCAGATGGC
ACAGTGAAGCTGCTGATCTACCACACCTCCAGGCTGCA
CTCTGGAGTGCCAAGCCGGTTCTCCGGATCTGGAAGCG
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GCACCGACTATTCCCTGACAATCTCTAACCTGGAGCAG
GAGGATATCGCCACATACTTTTGCCAGCAGGGCAATAC
CCTGCCATATACATTCGGCGGAGGAACCAAGCTGGAGA
TCACCGGATCCACATCTGGAAGCGGCAAGCCAGGAAGC
GGAGAGGGATCCACAAAGGGAGAGGTGAAGCTGCAGG
AGAGCGGACCAGGACTGGTGGCACCATCCCAGTCTCTG
AGCGTGACCTGTACAGTGTCCGGCGTGTCTCTGCCTGAC
TACGGCGTGTCCTGGATCAGGCAGCCACCTAGGAAGGG
ACTGGAGTGGCTGGGCGTGATCTGGGGCTCTGAGACCA
CATACTATAATTCTGCCCTGAAGAGCCGCCTGACCATCA
TCAAGGACAACTCCAAGTCTCAGGTGTTTCTGAAGATG
AATAGCCTGCAGACCGACGATACAGCCATCTACTATTG
CGCCAAGCACTACTATTACGGCGGCTCCTACGCCATGG
ATTATTGGGGCCAGGGCACCTCCGTGACAGTGTCTAGC
GAGTCTAAGTATGGCCCACCCTGCCCTCCATGTCCAATG
TTCTGGGTGCTGGTGGTGGTGGGAGGCGTGCTGGCCTG
TTACTCCCTGCTGGTGACCGTGGCCTTTATCATCTTCTG
GGTGAAGAGAGGCAGGAAGAAGCTGCTGTATATCTTTA
AGCAGCCCTTCATGCGCCCTGTGCAGACCACACAGGAG
GAGGACGGCTGCAGCTGTCGGTTTCCAGAGGAGGAGGA
GGGAGGATGCGAGCTGCGCGTGAAGTTCAGCCGGTCCG
CCGATGCCCCTGCCTACCAGCAGGGCCAGAACCAGCTG
TATAACGAGCTGAATCTGGGCCGGAGAGAGGAGTACGA
CGTGCTGGATAAGAGGAGGGGAAGGGACCCAGAGATG
GGAGGCAAGCCTCGGAGAAAGAACCCACAGGAGGGCC
TGTACAATGAGCTGCAGAAGGACAAGATGGCCGAGGCC
TATTCTGAGATCGGCATGAAGGGAGAGAGGCGCCGGGOG
CAAGGGACACGATGGCCTGTACCAGGGCCTGAGCACCG
CCACAAAGGACACATATGATGCCCTGCACATGCAGGCC
CTGCCACCTAGGGGATCTGGAGCCACCAACTTTAGCCT
GCTGAAGCAGGCAGGCGATGTGGAGGAGAATCCAGGA
CCTGAGATGTGGCACGAGGGACTGGAGGAGGCAAGCA
GGCTGTACTTTGGCGAGCGGAATGTGAAGGGCATGTTC
GAGGTGCTGGAGCCACTGCACGCAATGATGGAGAGGG
GACCACAGACCCTGAAGGAGACATCCTTCAACCAGGCA
TACGGAAGGGACCTGATGGAGGCACAGGAGTGGTGCC
GGAAGTATATGAAGTCTGGCAATGTGAAGGACCTGCTG
CAGGCCTGGGATCTGTATTACCACGTGTTTAGAAGGAT
CAGCAAGGGCTCCGGCGCCACCAACTTCTCCCTGCTGA
AGCAGGCCGGCCGATGTGGAAGAAAATCCAGGACCAAT
GCCTCTGGGACTGCTGTGGCTGGGACTGGCCCTGCTGG
GCGCCCTGCACGCCCAGGCCGGCGTGCAGGTGGAGACA
ATCAGCCCTGGCGACGGCAGAACCTTTCCAAAGAGGGG
CCAGACATGCGTGGTGCACTACACCGGCATGCTGGAGG
ATGGCAAGAAGTTCGACTCCTCTCGCGATCGGAACAAG
CCCTTTAAGTTCATGCTGGGCAAGCAGGAAGTGATCAG
AGGCTGGGAGGAGGGCGTGGCCCAGATGTCTGTGGGCC
AGAGGGCCAAGCTGACAATCAGCCCAGACTATGCATAC
GGAGCAACCGGACACCCTGGAATCATCCCACCACACGC
CACACTGGTGTTCGATGTGGAGCTGCTGAAGCTGGGCG
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AGGGCTCTAACACCAGCAAGGAGAATCCATTTCTGTTC
GCACTGGAGGCAGTGGTCATCTCCGTGGGCTCTATGGG
CCTGATCATCTCCCTGCTGTGCGTGTACTTTITGGCTGGA
GAGAACAATGCCAAGGATCCCCACCCTGAAGAACCTGG
AGGACCTGGTGACCGAGTACCACGGCAATTTCAGCGCC
TGGTCCGGCGTGTCTAAGGGACTGGCAGAGTCCCTGCA
GCCAGATTATTCTGAGCGGCTGTGCCTGGTGAGCGAGA
TCCCTCCAAAGGGAGGCGCCCTGGGAGAGGGACCAGG
AGCCAGCCCCTGCAACCAGCACTCCCCTTACTGGGCCC
CCCCTTGTTATACCCTGAAGCCAGAGACAGGCTCTGGC
GCCACCAACTTCAGCCTGCTGAAGCAAGCCGGCGACGT
GGAAGAAAACCCAGGACCAATGGCACTGCCAGTGACC
GCCCTGCTGCTGCCTCTGGCCCTGCTGCTGCACGCAGCC
AGACCCATCCTGTGGCACGAAATGTGGCATGAAGGCCT
GGAGGAGGCAAGCAGACTGTACTTITGGCGAGAGAAAT
GTGAAAGGAATGTTTGAGGTGCTGGAGCCTCTGCACGC
CATGATGGAGAGGGGCCCTCAGACCCTGAAGGAGACAT
CCTTTAACCAGGCCTACGGCAGAGACCTGATGGAGGCC
CAGGAGTGGTGCAGGAAGTATATGAAGAGCGGAAATG
TGAAAGACCTGCTGCAGGCCTGGGATCTGTACTACCAC
GTGTTCCGCCGGATCTCTAAGGGCAAGGATACAATCCC
TTGGCTGGGACACCTGCTGGTGGGACTGAGCGGAGCCT
TTGGCTTCATCATCCTGGTGTATCTGCTGATCAACTGCA
GAAATACAGGCCCATGGCTGAAGAAGGTGCTGAAGTGT
AACACCCCTGACCCATCCAAGTTCTTTTCTCAGCTGAGC
TCCGAGCACGGCGGCGATGTGCAGAAGTGGCTGTCTAG
CCCCTTTCCTTCCTCTAGCTTCAGCCCTGGAGGACTGGC
ACCTGAGATCTCCCCACTGGAGGTGCTGGAGAGGGACA
AGGTGACCCAGCTGCTGCTGCAGCAGGATAAGGTGCCA
GAGCCCGCCTCCCTGTCCTCTAACCACAGCCTGACCTCC
TGCTTTACAAATCAGGGCTACTTCTTTTTCCACCTGCCA
GACGCACTGGAGATCGAGGCATGTCAGGTGTATTTCAC
ATACGATCCCTATAGCGAGGAGGACCCTGATGAGGGAG
TGGCCGGCGCCCCAACCGGAAGCTCCCCTCAGCCACTG
CAGCCACTGAGCGGAGAGGACGATGCATATTGTACATT
TCCTTCCCGCGACGATCTGCTGCTGTTCTCTCCAAGCCT
GCTGGGAGGACCATCTCCACCCAGCACCGCACCTGGAG
GATCCGGGGCAGGGGAGGAGCGGATGCCTCCATCTCTG
CAGGAGAGAGTGCCAAGGGACTGGGATCCACAGCCTCT
GGGACCACCTACCCCTGGAGTGCCAGACCTGGTGGATT
TCCAGCCACCCCCTGAGCTGGTGCTGCGGGAGGCAGGA
GAGGAGGTGCCAGACGCAGGACCTAGAGAGGGCGTGA
GCTTTCCCTGGTCCAGGCCACCAGGACAGGGAGAGTTC
CGCGCCCTGAACGCCCGGCTGCCCCTGAATACAGACGC
CTACCTGTCTCTGCAGGAGCTGCAGGGCCAGGATCCTA
CCCACCTGGTGTGA

62

Signal peptide
(Human CSF2R)

ATGCTGCTGCTGGTGACCTCCCTGCTGCTGTGCGAGCTG
CCTCACCCAGCCTTTCTGCTGATCCCC

63

oCD19 scFv
(VL linker VH)

GACATCCAGATGACACAGACCACAAGCTCCCTGTCTGC
CAGCCTGGGCGACAGAGTGACCATCTCCTGTAGGGCCT
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CTCAGGATATCAGCAAGTACCTGAACTGGTATCAGCAG
AAGCCAGATGGCACAGTGAAGCTGCTGATCTACCACAC
CTCCAGGCTGCACTCTGGAGTGCCAAGCCGGTTCTCCG
GATCTGGAAGCGGCACCGACTATTCCCTGACAATCTCT
AACCTGGAGCAGGAGGATATCGCCACATACTTTTGCCA
GCAGGGCAATACCCTGCCATATACATTCGGCGGAGGAA
CCAAGCTGGAGATCACCGGATCCACATCTGGAAGCGGC
AAGCCAGGAAGCGGAGAGGGATCCACAAAGGGAGAGG
TGAAGCTGCAGGAGAGCGGACCAGGACTGGTGGCACC
ATCCCAGTCTCTGAGCGTGACCTGTACAGTGTCCGGCGT
GTCTCTGCCTGACTACGGCGTGTCCTGGATCAGGCAGCC
ACCTAGGAAGGGACTGGAGTGGCTGGGCGTGATCTGGG
GCTCTGAGACCACATACTATAATTCTGCCCTGAAGAGC
CGCCTGACCATCATCAAGGACAACTCCAAGTCTCAGGT
GTTTCTGAAGATGAATAGCCTGCAGACCGACGATACAG
CCATCTACTATTGCGCCAAGCACTACTATTACGGCGGCT
CCTACGCCATGGATTATTGGGGCCAGGGCACCTCCGTG
ACAGTGTCTAGC

64 IgG4 linker- GAGTCTAAGTATGGCCCACCCTGCCCTCCATGTCCAATG
CD28 ™™ TTCTGGGTGCTGGTGGTGGTGGGAGGCGTGCTGGCCTG
TTACTCCCTGCTGGTGACCGTGGCCTTTATCATCTTCTG

GGTG
65 4-1BB signal AAGAGAGGCAGGAAGAAGCTGCTGTATATCTTTAAGCA
domain GCCCTTCATGCGCCCTGTGCAGACCACACAGGAGGAGG

ACGGCTGCAGCTGTCGGTTTCCAGAGGAGGAGGAGGGA
GGATGCGAGCTG

66

CD3zeta

CGCGTGAAGTTCAGCCGGTCCGCCGATGCCCCTGCCTA
CCAGCAGGGCCAGAACCAGCTGTATAACGAGCTGAATC
TGGGCCGGAGAGAGGAGTACGACGTGCTGGATAAGAG
GAGGGGAAGGGACCCAGAGATGGGAGGCAAGCCTCGG
AGAAAGAACCCACAGGAGGGCCTGTACAATGAGCTGC
AGAAGGACAAGATGGCCGAGGCCTATTCTGAGATCGGC
ATGAAGGGAGAGAGGCGCCGGGGCAAGGGACACGATG
GCCTGTACCAGGGCCTGAGCACCGCCACAAAGGACACA
TATGATGCCCTGCACATGCAGGCCCTGCCACCTAGG

67

P2A self-cleaving
peptide

GGATCTGGAGCCACCAACTTTAGCCTGCTGAAGCAGGC
AGGCGATGTGGAGGAGAATCCAGGACCT

68

Naked FRB

GAGATGTGGCACGAGGGACTGGAGGAGGCAAGCAGGC
TGTACTTTGGCGAGCGGAATGTGAAGGGCATGTTCGAG
GTGCTGGAGCCACTGCACGCAATGATGGAGAGGGGACC
ACAGACCCTGAAGGAGACATCCTTCAACCAGGCATACG
GAAGGGACCTGATGGAGGCACAGGAGTGGTGCCGGAA
GTATATGAAGTCTGGCAATGTGAAGGACCTGCTGCAGG
CCTGGGATCTGTATTACCACGTGTTTAGAAGGATCAGC
AAG

69

P2A self-cleaving
peptide

GGCTCCGGCGCCACCAACTTCTCCCTGCTGAAGCAGGC
CGGCGATGTGGAAGAAAATCCAGGACCA

70

Signal peptide-
FKBP12

ATGCCTCTGGGACTGCTGTGGCTGGGACTGGCCCTGCTG
GGCGCCCTGCACGCCCAGGCCGGCGTGCAGGTGGAGAC
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AATCAGCCCTGGCGACGGCAGAACCTTTCCAAAGAGGG
GCCAGACATGCGTGGTGCACTACACCGGCATGCTGGAG
GATGGCAAGAAGTTCGACTCCTCTCGCGATCGGAACAA
GCCCTTTAAGTTCATGCTGGGCAAGCAGGAAGTGATCA
GAGGCTGGGAGGAGGGCAGTGGCCCAGATGTCTGTGGGC
CAGAGGGCCAAGCTGACAATCAGCCCAGACTATGCATA
CGGAGCAACCGGACACCCTGGAATCATCCCACCACACG
CCACACTGGTGTTCGATGTGGAGCTGCTGAAGCTG

71

IL-2R gamma
TM-Cytoplasmic
domain

GGCGAGGGCTCTAACACCAGCAAGGAGAATCCATTTICT
GTTCGCACTGGAGGCAGTGGTCATCTCCGTGGGCTCTAT
GGGCCTGATCATCTCCCTGCTGTGCGTGTACTTTTGGCT
GGAGAGAACAATGCCAAGGATCCCCACCCTGAAGAACC
TGGAGGACCTGGTGACCGAGTACCACGGCAATTTCAGC
GCCTGGTCCGGCGTGTCTAAGGGACTGGCAGAGTCCCT
GCAGCCAGATTATTCTGAGCGGCTGTGCCTGGTGAGCG
AGATCCCTCCAAAGGGAGGCGCCCTGGGAGAGGGACC
AGGAGCCAGCCCCTGCAACCAGCACTCCCCTTACTGGG
CCCCCCCTTGTTATACCCTGAAGCCAGAGACA

72

P2A

GGCTCTGGCGCCACCAACTTCAGCCTGCTGAAGCAAGC
CGGCGACGTGGAAGAAAACCCAGGACCA

73

Signal peptide-
FRB

ATGGCACTGCCAGTGACCGCCCTGCTGCTGCCTCTGGCC
CTGCTGCTGCACGCAGCCAGACCCATCCTGTGGCACGA
AATGTGGCATGAAGGCCTGGAGGAGGCAAGCAGACTGT
ACTTTGGCGAGAGAAATGTGAAAGGAATGTTTGAGGTG
CTGGAGCCTCTGCACGCCATGATGGAGAGGGGCCCTCA
GACCCTGAAGGAGACATCCTTTAACCAGGCCTACGGCA
GAGACCTGATGGAGGCCCAGGAGTGGTGCAGGAAGTAT
ATGAAGAGCGGAAATGTGAAAGACCTGCTGCAGGCCTG
GGATCTGTACTACCACGTGTTCCGCCGGATCTCTAAG

74

IL-2R beta TM-
Cytoplasmic
domain

GGCAAGGATACAATCCCTTGGCTGGGACACCTGCTGGT
GGGACTGAGCGGAGCCTTTGGCTTCATCATCCTGGTGTA
TCTGCTGATCAACTGCAGAAATACAGGCCCATGGCTGA
AGAAGGTGCTGAAGTGTAACACCCCTGACCCATCCAAG
TTCTTTTCTCAGCTGAGCTCCGAGCACGGCGGCGATGTG
CAGAAGTGGCTGTCTAGCCCCTTTCCTTCCTCTAGCTTC
AGCCCTGGAGGACTGGCACCTGAGATCTCCCCACTGGA
GGTGCTGGAGAGGGACAAGGTGACCCAGCTGCTGCTGC
AGCAGGATAAGGTGCCAGAGCCCGCCTCCCTGTCCTCT
AACCACAGCCTGACCTCCTGCTTTACAAATCAGGGCTA
CTTCTTTTTCCACCTGCCAGACGCACTGGAGATCGAGGC
ATGTCAGGTGTATTTCACATACGATCCCTATAGCGAGG
AGGACCCTGATGAGGGAGTGGCCGGCGCCCCAACCGGA
AGCTCCCCTCAGCCACTGCAGCCACTGAGCGGAGAGGA
CGATGCATATTGTACATTTCCTTCCCGCGACGATCTGCT
GCTGTTCTCTCCAAGCCTGCTGGGAGGACCATCTCCACC
CAGCACCGCACCTGGAGGATCCGGGGCAGGGGAGGAG
CGGATGCCTCCATCTCTGCAGGAGAGAGTGCCAAGGGA
CTGGGATCCACAGCCTCTGGGACCACCTACCCCTGGAG
TGCCAGACCTGGTGGATTTCCAGCCACCCCCTGAGCTG
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GTGCTGCGGGAGGCAGGAGAGGAGGTGCCAGACGCAG
GACCTAGAGAGGGCGTGAGCTTTCCCTGGTCCAGGCCA
CCAGGACAGGGAGAGTTCCGCGCCCTGAACGCCCGGCT
GCCCCTGAATACAGACGCCTACCTGTCTCTGCAGGAGC
TGCAGGGCCAGGATCCTACCCACCTGGTG

75

FRB_RACR_oC
D19 CAR

lentiviral vector

MEMWHEGLEEASRLYFGERNVKGMFEVLEPLHAMMERG
PQTLKETSFNQAYGRDLMEAQEWCRKYMKSGNVKDLLQ
AWDLYYHVFRRISKGSGATNFSLLKQAGDVEENPGPMPL
GLLWLGLALLGALHAQAGVQVETISPGDGRTFPKRGQTC
VVHYTGMLEDGKKFDSSRDRNKPFKFMLGKQEVIRGWEE
GVAQMSVGQRAKLTISPDYAYGATGHPGIIPPHATLVFDV
ELLKLGEGSNTSKENPFLFALEAVVISVGSMGLIISLLCVYF
WLERTMPRIPTLKNLEDLVTEYHGNFSAWSGVSKGLAESL
QPDYSERLCLVSEIPPKGGALGEGPGASPCNQHSPYWAPP
CYTLKPETGSGATNFSLLKQAGDVEENPGPMALPVTALLL
PLALLLHAARPILWHEMWHEGLEEASRLYFGERNVKGMF
EVLEPLHAMMERGPQTLKETSFNQAYGRDLMEAQEWCR
KYMKSGNVKDLLQAWDLYYHVFRRISKGKDTIPWLGHLL
VGLSGAFGFIILVYLLINCRNTGPWLKKVLKCNTPDPSKFF
SQLSSEHGGDVQKWLSSPFPSSSFSPGGLAPEISPLEVLERD
KVTQLLLQQDKVPEPASLSSNHSLTSCFTNQGYFFFHLPDA
LEIEACQVYFTYDPYSEEDPDEGVAGAPTGSSPQPLQPLSG
EDDAYCTFPSRDDLLLFSPSLLGGPSPPSTAPGGSGAGEER
MPPSLQERVPRDWDPQPLGPPTPGVPDLVDFQPPPELVLR
EAGEEVPDAGPREGVSFPWSRPPGQGEFRALNARLPLNTD
AYLSLQELQGQDPTHLVGSGATNFSLLKQAGDVEENPGP
MLLLVTSLLLCELPHPAFLLIPDIQMTQTTSSLSASLGDRVT
ISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSR
FSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGT
KLEITGSTSGSGKPGSGEGSTKGEVKLQESGPGLVAPSQSL
SVTCTVSGVSLPDYGVSWIRQPPRKGLEWLGVIWGSETTY
YNSALKSRLTIIKDNSKSQVFLKMNSLQTDDTAIYYCAKH
YYYGGSYAMDYWGQGTSVTVSSESKYGPPCPPCPMFWYV
LVVVGGVLACYSLLVTVAFIIFWVKRGRKKLLYIFKQPFM
RPVQTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYQ
QGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRK
NPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGLY
QGLSTATKDTYDALHMQALPPR

76

Naked FRB_P2A

MEMWHEGLEEASRLYFGERNVKGMFEVLEPLHAMMERG
PQTLKETSFNQAYGRDLMEAQEWCRKYMKSGNVKDLLQ
AWDLYYHVFRRISKGSGATNFSLLKQAGDVEENPGP

77

RACRg
(FKBP12 IL-2R
gamma) P2A

MPLGLLWLGLALLGALHAQAGVQVETISPGDGRTFPKRG
QTCVVHYTGMLEDGKKFDSSRDRNKPFKFMLGKQEVIRG
WEEGVAQMSVGQRAKLTISPDYAYGATGHPGIIPPHATLV
FDVELLKLGEGSNTSKENPFLFALEAVVISVGSMGLIISLLC
VYFWLERTMPRIPTLKNLEDLVTEYHGNFSAWSGVSKGL
AESLQPDYSERLCLVSEIPPKGGALGEGPGASPCNQHSPY
WAPPCYTLKPETGSGATNFSLLKQAGDVEENPGP
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78

RACRb
(FRB_IL-2R
beta) P2A

MALPVTALLLPLALLLHAARPILWHEMWHEGLEEASRLY
FGERNVKGMFEVLEPLHAMMERGPQTLKETSFNQAYGRD
LMEAQEWCRKYMKSGNVKDLLQAWDLYYHVFRRISKGK
DTIPWLGHLLVGLSGAFGFILVYLLINCRNTGPWLKKVLK
CNTPDPSKFFSQLSSEHGGDVQKWLSSPFPSSSFSPGGLAP
EISPLEVLERDKVTQLLLQQDKVPEPASLSSNHSLTSCFTN
QGYFFFHLPDALEIEACQVYFTYDPYSEEDPDEGVAGAPT
GSSPQPLQPLSGEDDAYCTFPSRDDLLLFSPSLLGGPSPPST
APGGSGAGEERMPPSLQERVPRDWDPQPLGPPTPGVPDLV
DFQPPPELVLREAGEEVPDAGPREGVSFPWSRPPGQGEFR
ALNARLPLNTDAYLSLQELQGQDPTHLVGSGATNFSLLKQ
AGDVEENPGP

79

oCD19 scFv

MLLLVTSLLLCELPHPAFLLIPDIQMTQTTSSLSASLGDRVT
ISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSR
FSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGT
KLEITGSTSGSGKPGSGEGSTKGEVKLQESGPGLVAPSQSL
SVTCTVSGVSLPDYGVSWIRQPPRKGLEWLGVIWGSETTY
YNSALKSRLTIIKDNSKSQVFLKMNSLQTDDTAIYYCAKH
YYYGGSYAMDYWGQGTSVTVSS

80

IgG4 linker-
CD28 TM_4-
1BB-CD3zeta

ESKYGPPCPPCPMFWVLVVVGGVLACYSLLVTVAFIIFWV
KRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGC
ELRVKFSRSADAPAYQQGQNQLYNELNLGRREEYDVLDK
RRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIG
MKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

81

FRB_RACR_aC
D19 CAR

lentiviral vector

ATGGAGATGTGGCACGAGGGACTGGAGGAGGCAAGCA
GACTGTACTTTGGCGAGAGGAACGTGAAGGGCATGTTC
GAGGTGCTGGAGCCACTGCACGCAATGATGGAGAGGG
GACCACAGACCCTGAAGGAGACATCTTTCAACCAGGCA
TACGGAAGGGACCTGATGGAGGCACAGGAGTGGTGCC
GGAAGTATATGAAGAGCGGCAATGTGAAGGACCTGCTG
CAGGCCTGGGATCTGTACTATCACGTGTTTCGGAGAATC
TCCAAGGGCTCTGGCGCCACCAACTTCTCCCTGCTGAAG
CAGGCCGGCGATGTGGAGGAGAATCCTGGACCAATGCC
ACTGGGACTGCTGTGGCTGGCGACTGGCCCTGCTGGGCG
CCCTGCACGCCCAGGCCGGCGTGCAGGTGGAGACAATC
AGCCCTGGCGACGGACGCACCTTTCCAAAGAGGGGACA
GACATGCGTGGTGCACTACACCGGCATGCTGGAGGATG
GCAAGAAGTTCGACAGCTCCAGAGATAGGAATAAGCCC
TTTAAGTTCATGCTGGGCAAGCAGGAAGTGATCAGGGG
ATGGGAGGAGGGAGTGGCACAGATGTCTGTGGGACAG
CGGGCCAAGCTGACAATCAGCCCAGACTATGCATACGG
AGCAACCGGACACCCTGGAATCATCCCACCTCACGCCA
CACTGGTGTTTGATGTGGAGCTGCTGAAGCTGGGCGAG
GGCAGCAACACCTCCAAGGAGAATCCATTTCTGTTCGC
CCTGGAGGCCGTGGTCATCTCTGTGGGCAGCATGGGCC
TGATCATCTCCCTGCTGTGCGTGTACTTTITGGCTGGAGC
GCACAATGCCACGGATCCCCACCCTGAAGAACCTGGAG
GACCTGGTGACCGAGTACCACGGCAATTTCTCCGCCTG
GTCTGGCGTGAGCAAGGGACTGGCAGAGTCTCTGCAGC
CAGATTATAGCGAGCGGCTGTGCCTGGTGAGCGAGATC
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CCACCCAAGGGAGGCGCCCTGGGAGAGGGACCAGGAG
CCTCCCCTTGCAACCAGCACTCTCCTTACTGGGCCCCTC
CATGTTATACCCTGAAGCCAGAGACAGGCAGCGGAGCT
ACTAACTTCTCCCTGCTGAAGCAAGCAGGCGACGTGGA
AGAAAATCCTGGACCAATGGCACTGCCAGTGACCGCCC
TGCTGCTGCCTCTGGCCCTGCTGCTGCACGCAGCCAGAC
CCATCCTGTGGCACGAAATGTGGCATGAAGGCCTGGAG
GAGGCAAGCAGGCTGTACTTTGGCGAGCGGAATGTGAA
AGGAATGTTTGAAGTGCTGGAGCCTCTGCACGCCATGA
TGGAGAGGGGCCCTCAGACCCTGAAGGAGACATCCTTT
AACCAGGCCTACGGCAGAGACCTGATGGAGGCCCAGG
AGTGGTGCAGGAAGTATATGAAGTCTGGAAATGTGAAA
GACCTGCTGCAGGCCTGGGATCTGTATTATCACGTGTTC
AGGCGCATCTCTAAGGGCAAGGATACAATCCCTTGGCT
GGGACACCTGCTGGTGGGACTGAGCGGAGCCTTTGGCT
TCATCATCCTGGTGTATCTGCTGATCAACTGCCGCAATA
CAGGCCCATGGCTGAAGAAGGTGCTGAAGTGTAACACC
CCCGACCCTTCCAAGTTCTTTTCTCAGCTGTCTAGCGAG
CACGGCGGCGATGTGCAGAAGTGGCTGTCCTCTCCATTT
CCCAGCTCCTCTTTCAGCCCAGGAGGACTGGCACCAGA
GATCTCCCCACTGGAGGTGCTGGAGAGGGACAAGGTGA
CCCAGCTGCTGCTGCAGCAGGATAAGGTGCCTGAGCCA
GCCTCCCTGAGCTCCAACCACTCCCTGACCTCTTGCTTT
ACAAATCAGGGCTACTTCTTTTTCCACCTGCCAGACGCA
CTGGAGATCGAGGCATGTCAGGTGTATTTCACATACGA
TCCCTATAGCGAGGAGGACCCTGATGAGGGAGTGGCCG
GCGCCCCAACCGGATCTAGCCCACAGCCTCTGCAGCCA
CTGAGCGGAGAGGACGATGCATATTGTACATTTCCTTCC
CGCGACGATCTGCTGCTGTTCTCTCCAAGCCTGCTGGGA
GGACCAAGCCCACCTTCCACCGCACCAGGCGGCTCCGAG
GGCAGGGGAGGAGCGGATGCCACCCTCTCTGCAGGAGA
GAGTGCCAAGGGACTGGGATCCACAGCCACTGGGACCT
CCAACCCCTGGAGTGCCAGACCTGGTGGATTTCCAGCC
CCCTCCAGAGCTGGTGCTGAGAGAGGCAGGAGAGGAG
GTGCCTGACGCAGGACCAAGAGAGGGCGTGAGCTTTCC
TTGGTCCAGGCCACCTGGACAGGGAGAGTTCAGAGCCC
TGAACGCCAGGCTGCCCCTGAATACAGACGCCTACCTG
TCTCTGCAGGAGCTGCAGGGCCAGGATCCTACACACCT
GGTCGGATCTGGCGCCACCAACTTTAGCCTGCTGAAGC
AGGCAGGCGACGTGGAAGAGAACCCTGGACCAATGCT
GCTGCTGGTGACCAGCCTGCTGCTGTGCGAGCTGCCAC
ACCCTGCCTTCCTGCTGATCCCAGATATCCAGATGACAC
AGACCACATCCTCTCTGTCCGCCTCTCTGGGCGACAGAG
TGACCATCTCTTGTAGGGCCAGCCAGGATATCTCCAAGT
ACCTGAACTGGTATCAGCAGAAGCCTGACGGCACAGTG
AAGCTGCTGATCTACCACACCTCTAGGCTGCACAGCGG
AGTGCCATCCCGGTTCAGCGGATCCGGATCTGGAACAG
ACTATTCTCTGACCATCAGCAACCTGGAGCAGGAGGAT
ATCGCCACATACTTTTGCCAGCAGGGCAATACCCTGCC
ATATACATTCGGCGGAGGAACCAAGCTGGAGATCACCG
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GAAGCACATCCGGATCTGGCAAGCCAGGATCCGGAGAG
GGATCTACAAAGGGAGAGGTGAAGCTGCAGGAGAGCG
GACCAGGACTGGTGGCACCCAGCCAGTCCCTGTCTGTG
ACCTGTACAGTGTCTGGCGTGAGCCTGCCCGATTACGG
CGTGTCCTGGATCAGACAGCCACCAAGGAAGGGACTGG
AGTGGCTGGGCGTGATCTGGGGCTCTGAGACCACATAC
TATAATAGCGCCCTGAAGTCCCGGCTGACCATCATCAA
GGACAACAGCAAGTCCCAGGTGTTTCTGAAGATGAATA
GCCTGCAGACCGACGATACAGCCATCTACTATTGCGCC
AAGCACTACTATTACGGCGGCTCCTACGCCATGGATTAT
TGGGGCCAGGGCACCTCCGTGACAGTGAGCTCCGAGTC
TAAGTATGGCCCTCCATGCCCCCCTTGTCCTATGTTCTG
GGTGCTGGTGGTGGTGGGAGGCGTGCTGGCCTGTTACT
CCCTGCTGGTGACCGTGGCCTTTATCATCTTCTGGGTGA
AGCGCGGCCGGAAGAAGCTGCTGTATATCTTTAAGCAG
CCCTTCATGAGACCTGTGCAGACCACACAGGAGGAGGA
CGGCTGCAGCTGTAGGTTTCCAGAGGAGGAGGAGGGAG
GATGCGAGCTGCGCGTGAAGTTCTCTCGGAGCGCCGAT
GCCCCTGCCTACCAGCAGGGACAGAACCAGCTGTATAA
CGAGCTGAATCTGGGCCGGAGAGAGGAGTACGACGTGC
TGGATAAGAGGAGGGGAAGAGACCCAGAGATGGGAGG
CAAGCCTCGGAGAAAGAACCCACAGGAGGGCCTGTAC
AATGAGCTGCAGAAGGACAAGATGGCCGAGGCCTATTC
CGAGATCGGCATGAAGGGAGAGAGGCGCCGGGGCAAG
GGACACGATGGCCTGTACCAGGGCCTGAGCACCGCCAC
AAAGGACACCTATGATGCCCTGCACATGCAGGCCCTGC
CACCCAGGTGA

82

Naked FRB_P2A

ATGGAGATGTGGCACGAGGGACTGGAGGAGGCAAGCA
GACTGTACTTTGGCGAGAGGAACGTGAAGGGCATGTTC
GAGGTGCTGGAGCCACTGCACGCAATGATGGAGAGGG
GACCACAGACCCTGAAGGAGACATCTTTCAACCAGGCA
TACGGAAGGGACCTGATGGAGGCACAGGAGTGGTGCC
GGAAGTATATGAAGAGCGGCAATGTGAAGGACCTGCTG
CAGGCCTGGGATCTGTACTATCACGTGTTTCGGAGAATC
TCCAAGGGCTCTGGCGCCACCAACTTCTCCCTGCTGAAG
CAGGCCGGCGATGTGGAGGAGAATCCTGGACCA

83

RACRg
(FKBP12 IL-2R
gamma) P2A

ATGCCACTGGGACTGCTGTGGCTGGGACTGGCCCTGCT
GGGCGCCCTGCACGCCCAGGCCGGCAGTGCAGGTGGAGA
CAATCAGCCCTGGCGACGGACGCACCTTTCCAAAGAGG
GGACAGACATGCGTGGTGCACTACACCGGCATGCTGGA
GGATGGCAAGAAGTTCGACAGCTCCAGAGATAGGAATA
AGCCCTTTAAGTTCATGCTGGGCAAGCAGGAAGTGATC
AGGGGATGGGAGGAGGGAGTGGCACAGATGTCTGTGG
GACAGCGGGCCAAGCTGACAATCAGCCCAGACTATGCA
TACGGAGCAACCGGACACCCTGGAATCATCCCACCTCA
CGCCACACTGGTGTTTGATGTGGAGCTGCTGAAGCTGG
GCGAGGGCAGCAACACCTCCAAGGAGAATCCATTTCTG
TTCGCCCTGCGAGGCCGTGGTCATCTCTGTGGGCAGCATG
GGCCTGATCATCTCCCTGCTGTGCGTGTACTTTTGGCTG
GAGCGCACAATGCCACGGATCCCCACCCTGAAGAACCT
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GGAGGACCTGGTGACCGAGTACCACGGCAATTTCTCCG
CCTGGTCTGGCGTGAGCAAGGGACTGGCAGAGTCTCTG
CAGCCAGATTATAGCGAGCGGCTGTGCCTGGTGAGCGA
GATCCCACCCAAGGGAGGCGCCCTGGGAGAGGGACCA
GGAGCCTCCCCTTGCAACCAGCACTCTCCTTACTGGGCC
CCTCCATGTTATACCCTGAAGCCAGAGACAGGCAGCGG
AGCTACTAACTTCTCCCTGCTGAAGCAAGCAGGCGACG
TGGAAGAAAATCCTGGACCA

84

RACRb
(FRB_IL-2R
beta) P2A

ATGGCACTGCCAGTGACCGCCCTGCTGCTGCCTCTGGCC
CTGCTGCTGCACGCAGCCAGACCCATCCTGTGGCACGA
AATGTGGCATGAAGGCCTGGAGGAGGCAAGCAGGCTGT
ACTTTGGCGAGCGGAATGTGAAAGGAATGTTTGAAGTG
CTGGAGCCTCTGCACGCCATGATGGAGAGGGGCCCTCA
GACCCTGAAGGAGACATCCTTTAACCAGGCCTACGGCA
GAGACCTGATGGAGGCCCAGGAGTGGTGCAGGAAGTAT
ATGAAGTCTGGAAATGTGAAAGACCTGCTGCAGGCCTG
GGATCTGTATTATCACGTGTTCAGGCGCATCTCTAAGGG
CAAGGATACAATCCCTTGGCTGGGACACCTGCTGGTGG
GACTGAGCGGAGCCTTTGGCTTCATCATCCTGGTGTATC
TGCTGATCAACTGCCGCAATACAGGCCCATGGCTGAAG
AAGGTGCTGAAGTGTAACACCCCCGACCCTTCCAAGTT
CTTTTCTCAGCTGTCTAGCGAGCACGGCGGCGATGTGCA
GAAGTGGCTGTCCTCTCCATTTCCCAGCTCCTCTTTCAG
CCCAGGAGGACTGGCACCAGAGATCTCCCCACTGGAGG
TGCTGGAGAGGGACAAGGTGACCCAGCTGCTGCTGCAG
CAGGATAAGGTGCCTGAGCCAGCCTCCCTGAGCTCCAA
CCACTCCCTGACCTCTTGCTTTACAAATCAGGGCTACTT
CTTTTTCCACCTGCCAGACGCACTGGAGATCGAGGCAT
GTCAGGTGTATTTCACATACGATCCCTATAGCGAGGAG
GACCCTGATGAGGGAGTGGCCGGCGCCCCAACCGGATC
TAGCCCACAGCCTCTGCAGCCACTGAGCGGAGAGGACG
ATGCATATTGTACATTTCCTTCCCGCGACGATCTGCTGC
TGTTCTCTCCAAGCCTGCTGGGAGGACCAAGCCCACCTT
CCACCGCACCAGGCGGCTCCGGGGCAGGGGAGGAGCG
GATGCCACCCTCTCTGCAGGAGAGAGTGCCAAGGGACT
GGGATCCACAGCCACTGGGACCTCCAACCCCTGGAGTG
CCAGACCTGGTGGATTTCCAGCCCCCTCCAGAGCTGGT
GCTGAGAGAGGCAGGAGAGGAGGTGCCTGACGCAGGA
CCAAGAGAGGGCGTGAGCTTTCCTTGGTCCAGGCCACC
TGGACAGGGAGAGTTCAGAGCCCTGAACGCCAGGCTGC
CCCTGAATACAGACGCCTACCTGTCTCTGCAGGAGCTG
CAGGGCCAGGATCCTACACACCTGGTCGGATCTGGCGC
CACCAACTTTAGCCTGCTGAAGCAGGCAGGCGACGTGG
AAGAGAACCCTGGACCA

85

oCD19 scFv

ATGCTGCTGCTGGTGACCAGCCTGCTGCTGTGCGAGCTG
CCACACCCTGCCTTCCTGCTGATCCCAGATATCCAGATG
ACACAGACCACATCCTCTCTGTCCGCCTCTCTGGGCGAC
AGAGTGACCATCTCTTGTAGGGCCAGCCAGGATATCTC
CAAGTACCTGAACTGGTATCAGCAGAAGCCTGACGGCA
CAGTGAAGCTGCTGATCTACCACACCTCTAGGCTGCAC
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AGCGGAGTGCCATCCCGGTTCAGCGGATCCGGATCTGG
AACAGACTATTCTCTGACCATCAGCAACCTGGAGCAGG
AGGATATCGCCACATACTTTTGCCAGCAGGGCAATACC
CTGCCATATACATTCGGCGGAGGAACCAAGCTGGAGAT
CACCGGAAGCACATCCGGATCTGGCAAGCCAGGATCCG
GAGAGGGATCTACAAAGGGAGAGGTGAAGCTGCAGGA
GAGCGGACCAGGACTGGTGGCACCCAGCCAGTCCCTGT
CTGTGACCTGTACAGTGTCTGGCGTGAGCCTGCCCGATT
ACGGCGTGTCCTGGATCAGACAGCCACCAAGGAAGGGA
CTGGAGTGGCTGGGCGTGATCTGGGGCTCTGAGACCAC
ATACTATAATAGCGCCCTGAAGTCCCGGCTGACCATCA
TCAAGGACAACAGCAAGTCCCAGGTGTTTCTGAAGATG
AATAGCCTGCAGACCGACGATACAGCCATCTACTATTG
CGCCAAGCACTACTATTACGGCGGCTCCTACGCCATGG
ATTATTGGGGCCAGGGCACCTCCGTGACAGTGAGCTCC

86

IgG4 linker-
CD28 TM_4-
1BB-CD3zeta

GAGTCTAAGTATGGCCCTCCATGCCCCCCTTGTCCTATG
TTCTGGGTGCTGGTGGTGGTGGGAGGCGTGCTGGCCTG
TTACTCCCTGCTGGTGACCGTGGCCTTTATCATCTTCTG
GGTGAAGCGCGGCCGGAAGAAGCTGCTGTATATCTTTA
AGCAGCCCTTCATGAGACCTGTGCAGACCACACAGGAG
GAGGACGGCTGCAGCTGTAGGTTTCCAGAGGAGGAGGA
GGGAGGATGCGAGCTGCGCGTGAAGTTCTCTCGGAGCG
CCGATGCCCCTGCCTACCAGCAGGGACAGAACCAGCTG
TATAACGAGCTGAATCTGGGCCGGAGAGAGGAGTACGA
CGTGCTGGATAAGAGGAGGGGAAGAGACCCAGAGATG
GGAGGCAAGCCTCGGAGAAAGAACCCACAGGAGGGCC
TGTACAATGAGCTGCAGAAGGACAAGATGGCCGAGGCC
TATTCCGAGATCGGCATGAAGGGAGAGAGGCGCCGGG
GCAAGGGACACGATGGCCTGTACCAGGGCCTGAGCACC
GCCACAAAGGACACCTATGATGCCCTGCACATGCAGGC
CCTGCCACCCAGG

87

FRB_aCD19
CAR_TGFbDN

lentiviral vector

MEMWHEGLEEASRLYFGERNVKGMFEVLEPLHAMMERG
PQTLKETSFNQAYGRDLMEAQEWCRKYMKSGNVKDLLQ
AWDLYYHVFRRISKGSGATNFSLLKQAGDVEENPGPMLL
LVTSLLLCELPHPAFLLIPDIQMTQTTSSLSASLGDRVTISC
RASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFS
GSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKL
EITGSTSGSGKPGSGEGSTKGEVKLQESGPGLVAPSQSLSV
TCTVSGVSLPDYGVSWIRQPPRKGLEWLGVIWGSETTYYN
SALKSRLTIIKDNSKSQVFLKMNSLQTDDTAIYYCAKHYY
YGGSYAMDYWGQGTSVTVSSESKYGPPCPPCPMFWVLV
VVGGVLACYSLLVTVAFIIFWVKRGRKKLLYIFKQPFMRP
VQTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYQQG
QNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNP
QEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGLY QG
LSTATKDTYDALHMQALPPRGSGATNFSLLKQAGDVEEN
PGPMGRGLLRGLWPLHIVLWTRIASTIPPHVQKSVNNDMI
VTDNNGA VKFPQLCKFCDVRFSTCDNQKSCMSNCSITSIC
EKPQEVCVAVWRKNDENITLETVCHDPKLPYHDFILEDAA
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SPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNP
DLLLVIFQVTGISLLPPLGVAISVIIIFYCYRVNRQQKRRR

88

Naked FRB_P2A

MEMWHEGLEEASRLYFGERNVKGMFEVLEPLHAMMERG
PQTLKETSFNQAYGRDLMEAQEWCRKYMKSGNVKDLLQ
AWDLYYHVFRRISKGSGATNFSLLKQAGDVEENPGP

89

oCD19 scFv

MLLLVTSLLLCELPHPAFLLIPDIQMTQTTSSLSASLGDRVT
ISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSR
FSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGT
KLEITGSTSGSGKPGSGEGSTKGEVKLQESGPGLVAPSQSL
SVTCTVSGVSLPDYGVSWIRQPPRKGLEWLGVIWGSETTY
YNSALKSRLTIIKDNSKSQVFLKMNSLQTDDTAIYYCAKH
YYYGGSYAMDYWGQGTSVTVSS

90

IgG4 linker-
CD28 TM_4-
1BB-
CD3zeta P2A

ESKYGPPCPPCPMFWVLVVVGGVLACYSLLVTVAFIIFWV
KRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGC
ELRVKFSRSADAPAYQQGQNQLYNELNLGRREEYDVLDK
RRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIG
MKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPRG
SGATNFSLLKQAGDVEENPGP

91

TGF beta DN

MGRGLLRGLWPLHIVLWTRIASTIPPHVQKSVNNDMIVTD
NNGAVKFPQLCKFCDVRFSTCDNQKSCMSNCSITSICEKP
QEVCVAVWRKNDENITLETVCHDPKLPYHDFILEDAASPK
CIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDLL
LVIFQVTGISLLPPLGVAISVIIFYCYRVNRQQKRRR

92

FRB_aCD19
CAR_TGFbDN

lentiviral vector

ATGGAGATGTGGCACGAGGGACTGGAGGAGGCATCCA
GACTGTACTTCGGCGAGAGGAACGTGAAGGGCATGTTT
GAGGTGCTGGAGCCACTGCACGCCATGATGGAGAGAGG
CCCCCAGACCCTGAAGGAGACATCTTTCAACCAGGCCT
ATGGAAGGGACCTGATGGAGGCACAGGAGTGGTGCCG
GAAGTACATGAAGAGCGGCAATGTGAAGGACCTGCTGC
AGGCCTGGGATCTGTACTATCACGTGTTCCGGAGAATC
AGCAAGGGCTCCGGCGCCACCAACTTTAGCCTGCTGAA
GCAGGCAGGCGACGTGGAGGAGAATCCAGGACCTATG
CTGCTGCTGGTGACATCCCTGCTGCTGTGCGAGCTGCCA
CACCCAGCCTTCCTGCTGATCCCCGATATCCAGATGACC
CAGACCACAAGCTCCCTGAGCGCCTCCCTGGGCGACAG
GGTGACAATCTCTTGTCGGGCCAGCCAGGATATCTCCA
AGTATCTGAATTGGTACCAGCAGAAGCCCGACGGCACC
GTGAAGCTGCTGATCTATCACACATCTAGACTGCACAG
CGGCGTGCCTTCCAGGTTTTCTGGCAGCGGCTCCGGCAC
CGACTACTCTCTGACAATCAGCAACCTGGAGCAGGAGG
ATATCGCCACCTATTTCTGCCAGCAGGGCAATACCCTGC
CTTACACATTTGGCGGCGGCACAAAGCTGGAGATCACC
GGCTCTACAAGCGGATCCGGCAAGCCAGGATCCGGAGA
GGGATCTACCAAGGGAGAGGTGAAGCTGCAGGAGAGC
GGACCTGGACTGGTGGCACCATCTCAGAGCCTGTCCGT
GACCTGTACAGTGTCTGGCGTGAGCCTGCCAGATTATG
GCGTGAGCTGGATCAGGCAGCCACCTAGGAAGGGACTG
GAGTGGCTGGGCGTGATCTGGGGCTCCGAGACCACATA
CTATAACAGCGCCCTGAAGTCCCGCCTGACCATCATCA
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AGGACAACTCTAAGAGCCAGGTGTTCCTGAAGATGAAT
TCCCTGCAGACCGACGATACAGCCATCTACTATTGCGCC
AAGCACTACTATTACGGCGGCTCTTATGCCATGGATTAC
TGGGGCCAGGGCACCAGCGTGACAGTGTCTAGCGAGTC
CAAGTACGGCCCACCCTGCCCTCCATGTCCCATGTTTTG
GGTGCTGGTGGTGGTGGCGAGGCGTGCTGGCCTGTTATT
CCCTGCTGGTGACCGTGGCCTTCATCATCTTTTGGGTGA
AGCGCGGCCGGAAGAAGCTGCTGTACATCTTCAAGCAG
CCCTTCATGAGACCCGTGCAGACCACACAGGAGGAGGA
CGGCTGCAGCTGTAGGTTCCCAGAGGAGGAGGAGGGA
GGATGCGAGCTGAGGGTGAAGTTTTCCCGGTCTGCCGA
TGCCCCTGCCTATCAGCAGGGCCAGAATCAGCTGTACA
ACGAGCTGAATCTGGGCAGGCGCGAGGAGTACGACGTG
CTGGATAAGAGGAGAGGAAGGGACCCTGAGATGGGAG
GCAAGCCAAGGCGCAAGAACCCTCAGGAGGGCCTGTAT
AATGAGCTGCAGAAGGACAAGATGGCCGAGGCCTACTC
CGAGATCGGCATGAAGGGAGAGCGGAGAAGGGGCAAG
GGACACGATGGCCTGTATCAGGGCCTGAGCACCGCCAC
AAAGGACACCTACGATGCACTGCACATGCAGGCCCTGC
CACCTAGAGGATCTGGAGCCACAAACTTCAGCCTGCTG
AAGCAGGCCGGCGATGTGCGAGGAGAATCCTGGACCAAT
GGGAAGAGGACTGCTGAGGGGACTGTGGCCACTGCACA
TCGTGCTGTGGACCAGGATCGCCTCTACAATCCCACCCC
ACGTGCAGAAGAGCGTGAACAATGACATGATCGTGACC
GATAACAATGGCGCCGTGAAGTTTCCCCAGCTGTGCAA
GTTCTGTGACGTGCGCTTTTCCACCTGTGATAACCAGAA
GTCCTGCATGTCTAATTGTAGCATCACATCCATCTGCGA
GAAGCCTCAGGAGGTGTGCGTGGCCGTGTGGCGGAAGA
ACGACGAGAATATCACCCTGGAGACAGTGTGCCACGAT
CCCAAGCTGCCTTATCACGACTTCATCCTGGAGGATGCC
GCCTCTCCTAAGTGTATCATGAAGGAGAAGAAGAAGCC
AGGCGAGACCTTCTTTATGTGCAGCTGTTCCTCTGACGA
GTGCAACGATAATATCATCTTCTCCGAGGAGTACAACA
CCTCTAATCCTGACCTGCTGCTGGTCATCTTTCAGGTGA
CAGGCATCTCCCTGCTGCCTCCACTGGGCGTGGCCATCT
CTGTGATCATCATCTTTTATTGTTACAGAGTGAACAGGC
AGCAGAAGCGCCGGCGCTAG

93

Naked FRB_P2A

ATGGAGATGTGGCACGAGGGACTGGAGGAGGCATCCA
GACTGTACTTCGGCGAGAGGAACGTGAAGGGCATGTTT
GAGGTGCTGGAGCCACTGCACGCCATGATGGAGAGAGG
CCCCCAGACCCTGAAGGAGACATCTTTCAACCAGGCCT
ATGGAAGGGACCTGATGGAGGCACAGGAGTGGTGCCG
GAAGTACATGAAGAGCGGCAATGTGAAGGACCTGCTGC
AGGCCTGGGATCTGTACTATCACGTGTTCCGGAGAATC
AGCAAGGGCTCCGGCGCCACCAACTTTAGCCTGCTGAA
GCAGGCAGGCGACGTGGAGGAGAATCCAGGACCT

94

oCD19 scFv

ATGCTGCTGCTGGTGACATCCCTGCTGCTGTGCGAGCTG
CCACACCCAGCCTTCCTGCTGATCCCCGATATCCAGATG
ACCCAGACCACAAGCTCCCTGAGCGCCTCCCTGGGCGA
CAGGGTGACAATCTCTTGTCGGGCCAGCCAGGATATCT
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CCAAGTATCTGAATTGGTACCAGCAGAAGCCCGACGGC
ACCGTGAAGCTGCTGATCTATCACACATCTAGACTGCA
CAGCGGCGTGCCTTCCAGGTTTTCTGGCAGCGGCTCCGG
CACCGACTACTCTCTGACAATCAGCAACCTGGAGCAGG
AGGATATCGCCACCTATTTCTGCCAGCAGGGCAATACC
CTGCCTTACACATTTGGCGGCGGCACAAAGCTGGAGAT
CACCGGCTCTACAAGCGGATCCGGCAAGCCAGGATCCG
GAGAGGGATCTACCAAGGGAGAGGTGAAGCTGCAGGA
GAGCGGACCTGGACTGGTGGCACCATCTCAGAGCCTGT
CCGTGACCTGTACAGTGTCTGGCGTGAGCCTGCCAGATT
ATGGCGTGAGCTGGATCAGGCAGCCACCTAGGAAGGGA
CTGGAGTGGCTGGGCGTGATCTGGGGCTCCGAGACCAC
ATACTATAACAGCGCCCTGAAGTCCCGCCTGACCATCA
TCAAGGACAACTCTAAGAGCCAGGTGTTCCTGAAGATG
AATTCCCTGCAGACCGACGATACAGCCATCTACTATTGC
GCCAAGCACTACTATTACGGCGGCTCTTATGCCATGGAT
TACTGGGGCCAGGGCACCAGCGTGACAGTGTCTAGC

95

IgG4 linker-
CD28 TM_4-
1BB-
CD3zeta P2A

GAGTCCAAGTACGGCCCACCCTGCCCTCCATGTCCCATG
TTTTGGGTGCTGGTGGTGGTGGGAGGCGTGCTGGCCTGT
TATTCCCTGCTGGTGACCGTGGCCTTCATCATCTTTTGG
GTGAAGCGCGGCCGGAAGAAGCTGCTGTACATCTTCAA
GCAGCCCTTCATGAGACCCGTGCAGACCACACAGGAGG
AGGACGGCTGCAGCTGTAGGTTCCCAGAGGAGGAGGA
GGGAGGATGCGAGCTGAGGGTGAAGTTTTCCCGGTCTG
CCGATGCCCCTGCCTATCAGCAGGGCCAGAATCAGCTG
TACAACGAGCTGAATCTGGGCAGGCGCGAGGAGTACGA
CGTGCTGGATAAGAGGAGAGGAAGGGACCCTGAGATG
GGAGGCAAGCCAAGGCGCAAGAACCCTCAGGAGGGCC
TGTATAATGAGCTGCAGAAGGACAAGATGGCCGAGGCC
TACTCCGAGATCGGCATGAAGGGAGAGCGGAGAAGGG
GCAAGGGACACGATGGCCTGTATCAGGGCCTGAGCACC
GCCACAAAGGACACCTACGATGCACTGCACATGCAGGC
CCTGCCACCTAGAGGATCTGGAGCCACAAACTTCAGCC
TGCTGAAGCAGGCCGGCGATGTGGAGGAGAATCCTGGA
CCA

96

TGF beta DN

ATGGGAAGAGGACTGCTGAGGGGACTGTGGCCACTGCA
CATCGTGCTGTGGACCAGGATCGCCTCTACAATCCCACC
CCACGTGCAGAAGAGCGTGAACAATGACATGATCGTGA
CCGATAACAATGGCGCCGTGAAGTTTCCCCAGCTGTGC
AAGTTCTGTGACGTGCGCTTTTCCACCTGTGATAACCAG
AAGTCCTGCATGTCTAATTGTAGCATCACATCCATCTGC
GAGAAGCCTCAGGAGGTGTGCGTGGCCGTGTGGCGGAA
GAACGACGAGAATATCACCCTGGAGACAGTGTGCCACG
ATCCCAAGCTGCCTTATCACGACTTCATCCTGGAGGATG
CCGCCTCTCCTAAGTGTATCATGAAGGAGAAGAAGAAG
CCAGGCGAGACCTTCTTTATGTGCAGCTGTTCCTCTGAC
GAGTGCAACGATAATATCATCTTCTCCGAGGAGTACAA
CACCTCTAATCCTGACCTGCTGCTGGTCATCTTTCAGGT
GACAGGCATCTCCCTGCTGCCTCCACTGGGCGTGGCCAT
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CTCTGTGATCATCATCTTTTATTGTTACAGAGTGAACAG
GCAGCAGAAGCGCCGGCGCTAG

97

human
Glycophorin A
T™_CT

SGHFSEPEITLHFGVMAGVIGTILLISYGIRRLIKKSPSDVKP
LPSPDTDVPLSSVEIENPETSDQ

underlined sequence denotes the transmembrane domain
fragment

98

linker human

TCCGGACACTTCAGCGAGCCTGAGATCACCCTGATCAT

Glycophorin A CTTCGGCGTGATGGCCGGAGTGATCGGCACAATCCTGC
ecto-TM_HIV TGATCAGCTACGGCATCAGAAGACTGATTAAGAAATCC
Env CT CCATCTGATGTGAAGCCTCTGCCTTCTCCTGACACCGAC
GTCCCCCTGAGCAGCGTGGAAATCGAGAACCCCGAAAC
CAGCGACCAG
99 Gag MGARASVLSGGELDRWEKIRLRPGGKKKYKLKHIVWASR

ELERFAVNPGLLETSEGCRQILGQLQPSLQTGSEELRSLYN
TVATLYCVHQRIEIKDTKEALDKIEEEQNKSKKKAQQAAA
DTGHSNQVSQNYPIVQNIQGQMVHQAISPRTLNAWVKVV
EEKAFSPEVIPMFSALSEGATPQDLNTMLNTVGGHQAAM
QMLKETINEEAAEWDRVHPVHAGPIAPGQMREPRGSDIA
GTTSTLQEQIGWMTHNPPIPVGETYKRWIILGLNKIVRMYS
PTSILDIRQGPKEPFRDY VDRFYKTLRAEQASQEVKNWMT
ETLLVQNANPDCKTILKALGPGATLEEMMTACQGVGGPG
HKARVLAEAMSQVTNPATIMIQKGNFRNQRKTVKCENCG
KEGHIAKNCRAPRKKGCWKCGKEGHQMKDCTERQANFL
GKIWPSHKGRPGNFLQSRPEPTAPPEESFRFGEETTTPSQK
QEPIDKELYPLASLRSLFGSDPSSQ

100

Pol

FFREDLAFPQGKAREFSSEQTRANSPTRRELQVWGRDNNS
LSEAGADRQGTVSFSFPQITLWQRPLVTIKIGGQLKEALLD
TGADDTVLEEMNLPGRWKPKMIGGIGGFIKVRQYDQILIEI
CGHKAIGTVLVGPTPVNIIGRNLLTQIGCTLNFPISPIETVPV
KLKPGMDGPKVKQWPLTEEKIKALVEICTEMEKEGKISKI
GPENPYNTPVFAIKKKDSTKWRKLVDFRELNKRTQDFWE
VQLGIPHPAGLKQKKSVTVLDVGDAYFSVPLDKDFRKYT
AFTIPSINNETPGIRYQYNVLPQGWKGSPAIFQCSMTKILEP
FRKQNPDIVIYQYMDDLYVGSDLEIGQHRTKIEELRQHLL
RWGFTTPDKKHQKEPPFLWMGYELHPDKWTVQPIVLPEK
DSWTVNDIQKLVGKLNWASQIYAGIKVRQLCKLLRGTKA
LTEVVPLTEEAELELAENREILKEPVHGVYYDPSKDLIAEI
QKQGQGQWTYQIYQEPFKNLKTGKYARMKGAHTNDVK
QLTEAVQKIATESIVIWGKTPKFKLPIQKETWEAWWTEYW
QATWIPEWEFVNTPPLVKLWYQLEKEPIIGAETFYVDGAA
NRETKLGKAGYVTDRGRQKVVPLTDTTNQKTELQATHLA
LQODSGLEVNIVTDSQYALGIIQAQPDKSESELVSQIIEQLIK
KEKVYLAWVPAHKGIGGNEQVDKLVSAGIRKVLFLDGID
KAQEEHEKYHSNWRAMASDFNLPPVVAKEIVASCDKCQL
KGEAMHGQVDCSPGIWQLDCTHLEGKVILVAVHVASGYI
EAEVIPAETGQETAYFLLKLAGRWPVKTVHTDNGSNFTST
TVKAACWWAGIKQEFGIPYNPQSQGVIESMNKELKKIIGQ
VRDQAEHLKTAVQMAVFIHNFKRKGGIGGYSAGERIVDII
ATDIQTKELQKQITKIQNFRVYYRDSRDPVWKGPAKLLW
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KGEGAVVIQDNSDIKVVPRRKAKIIRDY GKQMAGDDCVA
SRQDED

101

Gag-pol

atgggcgcccgegecagegtgcttictggeggcgagetggacaggtgggagaagattcge
ctgcggcctggaggaaagaaaaagtacaagetgaageacategigtggacttctcgggaa
ctggaaagattcgecgtgaaccetggactgetagagacctccgaaggetgeagacagatee
tgggacagctgcaacctagectgecagaccggcagegaggagetgagaagectgtacaac
accgtcgecaccctgtattgtgtocaccaaagaatcgagatcaaggacaccaaggaggctc
tggataagatcgaggaagagcagaacaagagcaagaaaaaagcccagceaggecgecgce
tgataccggccattctaatcaggtgtcccagaactaccecattgtgcaaaatatccagggeca
gatggtccaccaggecatcagecectagaaccctgaatgectgggotgaaggtogtogaaga
gaaggcctitictccagaggtgatccctatgticagegecctgagegagggegcetaccecte
aggacctgaacacaatgctgaacaccgtgggeggccaccaggecgecatgecagatgetg
aaagaaaccatcaacgaggaggccgecgaatgggaccgggtgcaccccegttcacgeegg
cccaatcgeccctggecagatgegggaacctagaggcagegacategecggeacaacca
gcacactgcaagagcagatcggatggatgacacacaacceccccatececcgtgggacgaa
atctacaagcggtggatcattctgggactgaacaaaatcgttagaatgtacagecctaccage
atcctggatatcagacagggcccaaaggagectticcgggactacgtggacagattttacaa
gaccctgagagecgaacaggectcccaagaggtgaagaactggatgacagagacectgce
tggtgcagaatgccaaccctgattgtaagacaatcctgaaggecctcggacctggegetaca
ctggaagaaatgatgaccgectgecagggcgtggacggcceceggecacaaggecagagt
gctggccgaggctatgagecaggtgacaaaccccgecacaatcatgatccagaagggcaa
cttcagaaaccagcggaagaccgtgaaatgcttcaactgeggcaaggaaggccacatcge
aaagaactgcagagcccctaggaagaaaggctgitggaagtgcggaaaggaaggacace
aaatgaaagattgtactgagagacaggctaattitttagggaagatctggccticccacaagg
gaaggccagggaattticticagagcagaccagagccaacagecccaccagaagagaget
tcaggtitggggaagagacaacaactccctctcagaagecaggagecgatagacaaggaac
tgtatcctttagcttccctcagatcactctttggecagegacceectegtcacaataaagategge
ggacagctgaaagaggccttgetggacaccggagecgatgacaccgtgetggaagaaat
gaacctgcctggaagatggaaacctaagatgatcggtggcatcggeggatttatcaaagtge
gacagtatgaccagatcctgatcgagatitgeggccacaaagetatcggaacagtgetggte
ggcccgacceccgtgaacatcattggecgeaacctgetgacacagatcggttgtacactga
actttcctatcagecctatcgaaaccgtgccggtcaagetgaageccggeatggatggccct
aaggtgaagcagtggcccctgacagaggaaaagatcaaggeactggtggaaatetgecaca
gaaatggaaaaagagggcaagatttctaaaatcggcccagagaacccectacaacacccct
gttttcgccatcaagaagaaagaticcaccaagtggaggaagetggtgoactttcgggaact
gaacaagcggacccaggattictgggagotaocagetgggcatcccecacectgeeggect
gaaacaaaaaaaaagcgtgaccgtgctggacgtgggcgacgectatitcagegtgectetg
gataaggacttccggaaatacaccgectttaccatccctagecatcaacaacgagacccctgg
catccggtaccagtacaacgtgctcccacagggetggaagggcetcaccecgecatcettccag
tgcagcatgaccaagatcctggagectitcagaaagcagaatcctgacategtgatctacca
gtacatggacgacctgtacgtgggctctgatctggagatcggacagcacagaacaaagatc
gaagagctgagacagcatctgetgagatggggtttcaccaccccecgacaagaageaccag
aaggaacctccttttctgtggatggoctacgagetgcaccecgataagtggacagtgcagece
catcgtgctgeccgagaaggactectggaccgtgaacgacattcagaagetggtcggaaa
getgaattgggcttcccaaatctacgecggeatcaaggtgeggcagetgtgeaagettetge
gcggcacaaaggcecctgacggaagtegtgecactgaccgaggaagecgaattagagetg
gccgaaaacagagaaatictgaaagaacctgtgcacggegtttactacgaccctictaagga
cctgatcgccgaaatccagaaacaaggcecagggecagtggacttaccaaatctaccagga
gcctttcaaaaacctcaagaccggceaagtacgecagaatgaagggageccatacaaacga
cgtgaagcagctgacagaggcetgticagaagatcgeccacagaaageategtgatctgggg
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caagaccccaaagttcaagetgectatccaaaaggaaacctgggaggectggtggaccga
gtactggcaggccacctggaticctgaatgggagttcgtgaacacaccacctcttgtgaaget
gtggtaccagctggaaaaggagecaatcatcggegecgagacattctacgtggacggege
cgccaaccgggagaccaaactgggaaaggecggatatgtgaccgacagaggcagacaa
aaggtggtgacctctgaccgatacaactaaccagaaaacagagctgcaggcecattcacctgg
ccctgecaagacageggectggaagtgaatatcgtgacagacagtcagtacgeectgggcat
catccaggctcagectgacaagagcgagagcegagetggtateccagatcatcgageaget
gatcaaaaaggagaaggtttatctggcctgggtgccegeccacaagggeatcggaggcaa
cgagcaggtggacaagctggtcagegecggcatccggaaggtgctgttcctggacggcat
cgacaaggcccaggaggaacacgagaagtaccacagcaactggegggaccatggccage
gacttcaacctgccacctgtggttgctaaggagatcgtecgectetigtgataagtgecagetg
aagggcgaggccatgcacggcecaagtggattgcagecctgggatctggeagetagactgt
acccacctggagggcaaggtgatcctggtggcagtgcacgtggccageggcetacatcgag
getgaggtgatccccgecgaaacgggecaggagaccgectactttetgetgaagetagee
ggceggtggectgtgaagaccgtgecacaccgataacggeagceaatttcaccageacaacce
gtgaaggctgectgctggtggoctggaatcaagecaggagttcggceateccatacaatectea
gtctcagggcgtgatcgagageatgaacaaggaactgaagaagatcattggtcaggtcaga
gatcaggccgagceacctgaaaaccgecgticaaatggetgtgticatccataacttcaaaag
aaaaggcggcatcggcggctacagegccggegaaagaategtggatatcategegaceg
acatccaaacaaaagagctgcaaaagcaaatcaccaagatccagaacttcagagtgtacta
cagagatagcagagatcctgtgtggaagggacctgecaagetgetgtggaaggocgagg
gcgecgtggtoatccaggacaatagegacatcaaggtegtgcccagaagaaaggctaaaa
tcattagagactacggcaaacagatggccggagatgattgegtggcttctagacaggacga

ggactga

MAGRSGDSDEDLLKAVRLIKFLYQSNPPPNPEGTRQARRN
RRRRWRERQRQIHSISERILSTYLGRSAEPVPLQLPPLERLT
LDCNEDCGTSGTQGVGSPQILVESPTILESGAKE*

ATGGCCGGCAGAAGCGGCGACAGCGACGAGGATCTGCT
GAAAGCCGTGCGGCTGATCAAGTTCCTGTACCAGAGCA
ACCCTCCTCCTAACCCCGAGGGCACCAGACAGGCTAGA
CGGAACCGCAGAAGAAGGTGGCGGGAACGGCAAAGAC
AGATCCACTCTATCAGCGAGAGAATCCTGAGCACCTAC
CTGGGAAGATCCGCCGAGCCTGTCCCCCTGCAGCTGCC
TCCACTGGAAAGACTGACCCTGGATTGTAATGAGGACT
GCGGCACAAGCGGAACCCAGGGCGTGGGCAGCCCCCA
GATTCTGGTGGAATCCCCTACAATCCTCGAGTCTGGCGC
CAAGGAATGA

WO 2023/215848
102 Rev
103 Rev
104 Cocal envelope
nucleotide
sequence

ATGAACTTTCTGCTGCTGACCTTCATCGTGCTGCCTCTG
TGCAGCCACGCCAAGTTTTCCATCGTGTTCCCACAGTCC
CAGAAGGGCAACTGGAAGAATGTGCCCAGCTCCTACCA
CTATTGTCCTTCTAGCTCCGACCAGAACTGGCACAATGA
TCTGCTGGGCATCACCATGAAGGTGAAGATGCCTAAGA
CACACAAGGCCATCCAGGCAGATGGATGGATGTGCCAC
GCAGCCAAGTGGATCACCACATGTGACTTTCGGTGGTA
CGGCCCCAAGTATATCACCCACAGCATCCACTCCATCC
AGCCTACAAGCGAGCAGTGCAAGGAGTCCATCAAGCAG
ACCAAGCAGGGCACATGGATGTCTCCCGGCTTCCCCCC
TCAGAACTGTGGCTACGCCACCGTGACAGATAGCGTGG
CAGTGGTGGTGCAGGCAACCCCACACCACGTGCTGGTG
GATGAGTATACAGGCGAGTGGATCGACAGCCAGTTTCC
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CAACGGCAAGTGCGAGACCGAGGAGTGTGAGACAGTG
CACAATTCTACCGTGTGGTACAGCGATTATAAGGTGAC
CGGCCTGTGCGACGCCACACTGGTGGATACCGAGATCA
CATTCTTTTCCGAGGACGGCAAGAAGGAGTCTATCGGC
AAGCCCAACACCGGCTACAGGTCTAATTACTTCGCCTAT
GAGAAGGGCGATAAGGTGTGCAAGATGAATTATTGTAA
GCACGCCGGGOGTGCGGCTGCCAAGCGGCGTGTGGTTITG
AGTTCGTGGACCAGGACGTGTACGCAGCAGCAAAGCTG
CCAGAGTGCCCAGTGGGAGCAACCATCAGCGCCCCCAC
CCAGACATCTGTGGACGTGAGCCTGATCCTGGATGTGG
AGAGAATCCTGGACTACTCCCTGTGCCAGGAGACATGG
TCCAAGATCCGCTCTAAGCAGCCCGTGAGCCCAGTGGA
CCTGTCTTACCTGGCACCAAAGAACCCTGGAACAGGAC
CTGCCTTTACCATCATCAATGGCACACTGAAGTACTTCG
AGACCCGGTATATCAGAATCGACATCGATAACCCAATC
ATCTCCAAGATGGTGGGCAAGATCTCCGGCTCTCAGAC
CGAGAGAGAGCTGTGGACAGAGTGGTTCCCATACGAGG
GCGTGGAGATCGGCCCCAATGGCATCCTGAAGACCCCT
ACAGGCTATAAGTTTCCACTGTTCATGATCGGCCACGGC
ATGCTGGACTCTGATCTGCACAAGACCAGCCAGGCCGA
GGTGTTTGAGCACCCACACCTGGCAGAGGCACCAAAGC
AGCTGCCCGAGGAGGAGACCCTGTTCTTTGGCGATACA
GGCATCTCCAAGAACCCTGTGGAGCTGATCGAGGGCTG
GTTTTCTAGCTGGAAGTCTACCGTGGTGACATTCTTTTT
CGCCATCGGCGTGTTCATCCTGCTGTACGTGGTGGCAAG
GATCGTGATCGCCGTGCGGTACAGATATCAGGGCAGCA
ACAATAAGAGAATCTATAATGACATCGAGATGTCCAGG
TTCCGCAAGTGA

105

Glycophorin A
TM amino acid
sequence

HFSEPEITLHFGVMAGVIGTILLISYGIRRLIKKSPSDVKPLP
SPDTDVPLSSVEIENPETSDQ

106

human
Glycophorin A
hinge-TM-CT

CACTTCAGCGAGCCTGAGATCACCCTGATCATCTTCGGC
GTGATGGCCGGAGTGATCGGCACAATCCTGCTGATCAG
CTACGGCATCAGAAGACTGATTAAGAAATCCCCATCTG
ATGTGAAGCCTCTGCCTTCTCCTGACACCGACGTCCCCC
TGAGCAGCGTGGAAATCGAGAACCCCGAAACCAGCGA
CCAG

107

aCD3scFv_short
hinge-TM-CT

MGVKVLFALICIAVAEADIQMTQSPSSLSASVGDRVTITCS
ASSSVSYMNWYQQTPGKAPKRWIYDTSKLASGVPSRFSG
SGSGTDYTFTISSLQPEDIATYYCQQWSSNPFTFGQGTKLQ
ITRTSGGGGSGGGGSGGGGSQVQLVQSGGGVVQPGRSLR
LSCKASGYTFTRYTMHWVRQAPGKGLEWIGYINPSRGYT
NYNQKVKDRFTISRDNSKNTAFLQMDSLRPEDTGVYFCA
RYYDDHYCLDYWGQGTPVTVSSASGVELIEGWFSSWKST
VVTFFFAIGVFILLYVVARIVIAVRYRYQGSNNKRIYNDIE
MSRFRK

108

aCD3scFv_short
hinge-TM-CT

ATGGGCGTGAAAGTGCTGTTCGCCCTGATCTGCATCGC
AGTTGCTGAAGCCGACATCCAGATGACCCAGTCTCCTA
GCAGCCTCAGCGCTAGCGTGGGCGATAGAGTGACCATC
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ACATGTAGCGCCAGCAGCAGCGTGTCCTACATGAACTG
GTACCAGCAAACACCTGGAAAGGCCCCTAAAAGGTGGA
TCTATGACACATCTAAGCTGGCTTCTGGAGTGCCATCTA
GATTTTCTGGCAGCGGCTCCGGCACTGATTATACATTCA
CCATCAGCAGCCTGCAGCCCGAGGATATCGCCACCTAC
TACTGTCAGCAGTGGTCCTCTAATCCCTTCACCTTCGGC
CAGGGCACCAAGCTGCAGATCACCAGAACCAGCGGCG
GGGGAGGAAGCGGCGGGGCGAGGATCTGGCGGCAGGLEGA
CAGCCAGGTGCAGCTGGTGCAGAGCGGCGGCGGCGTGG
TGCAACCTGGCAGAAGCCTGAGACTGAGCTGCAAGGCC
TCTGGCTACACCTTCACCCGGTACACCATGCATTGGGTG
CGGCAGGCCCCTGGCAAGGGCCTGGAATGGATTGGATA
CATCAACCCCAGCAGAGGCTACACCAACTACAACCAGA
AGGTGAAGGACAGATTCACAATTTCTCGGGACAACAGC
AAGAATACCGCCTTCCTGCAAATGGACTCCCTGCGCCC
AGAAGATACCGGCGTGTACTTCTGCGCTAGATATTACG
ACGACCACTACTGCCTGGACTACTGGGGCCAGGGCACC
CCTGTGACCGTGTCCAGCGCCTCCGGAGTGGAACTGAT
CGAGGGCTGGTTCAGCAGCTGGAAAAGCACCGTGGTTA
CATTCTTTTTCGCCATCGGCGTGTTCATCCTGCTGTACGT
GGTCGCCAGAATTGTGATCGCCGTGCGGTATAGATACC
AGGGCAGCAACAACAAGCGGATCTACAACGACATCGA
GATGAGCAGATTCAGAAAG

109

aCD3scFv_long
hinge TM_CT

MGVKVLFALICIAVAEADIQMTQSPSSLSASVGDRVTITCS
ASSSVSYMNWYQQTPGKAPKRWIYDTSKLASGVPSRFSG
SGSGTDYTFTISSLQPEDIATYYCQQWSSNPFTFGQGTKLQ
ITRTSGGGGSGGGGSGGGGSQVQLVQSGGGVVQPGRSLR
LSCKASGYTFTRYTMHWVRQAPGKGLEWIGYINPSRGYT
NYNQKVKDRFTISRDNSKNTAFLQMDSLRPEDTGVYFCA
RYYDDHYCLDYWGQGTPVTVSSASSGFEHPHLAEAPKQL
PEEETLFFGDTGISKNPVELIEGWFSSWKSTVVTFFFAIGVF
ILLYVVARIVIAVRYRYQGSNNKRIYNDIEMSRFRK

110

aCD3scFv_long
hinge TM_CT

ATGGGCGTGAAAGTGCTGTTCGCCCTGATCTGCATCGC
AGTTGCTGAAGCCGACATCCAGATGACCCAGTCTCCTA
GCAGCCTCAGCGCTAGCGTGGGCGATAGAGTGACCATC
ACATGTAGCGCCAGCAGCAGCGTGTCCTACATGAACTG
GTACCAGCAAACACCTGGAAAGGCCCCTAAAAGGTGGA
TCTATGACACATCTAAGCTGGCTTCTGGAGTGCCATCTA
GATTTTCTGGCAGCGGCTCCGGCACTGATTATACATTCA
CCATCAGCAGCCTGCAGCCCGAGGATATCGCCACCTAC
TACTGTCAGCAGTGGTCCTCTAATCCCTTCACCTTCGGC
CAGGGCACCAAGCTGCAGATCACCAGAACCAGCGGCG
GGGGAGGAAGCGGCGGGGCGAGGATCTGGCGGCAGGLEGA
CAGCCAGGTGCAGCTGGTGCAGAGCGGCGGCGGCGTGG
TGCAACCTGGCAGAAGCCTGAGACTGAGCTGCAAGGCC
TCTGGCTACACCTTCACCCGGTACACCATGCATTGGGTG
CGGCAGGCCCCTGGCAAGGGCCTGGAATGGATTGGATA
CATCAACCCCAGCAGAGGCTACACCAACTACAACCAGA
AGGTGAAGGACAGATTCACAATTTCTCGGGACAACAGC
AAGAATACCGCCTTCCTGCAAATGGACTCCCTGCGCCC
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AGAAGATACCGGCGTGTACTTCTGCGCTAGATATTACG
ACGACCACTACTGCCTGGACTACTGGGGCCAGGGCACC
CCTGTGACCGTGTCCAGCGCCTCCGGATTCGAGCACCCC
CACCTGGCCGAGGCCCCTAAGCAGCTGCCTGAAGAAGA
GACACTGTTTTTCGGAGATACCGGCATCAGCAAAAACC
CCGTGGAGCTGATCGAGGGCTGGTTCAGCTCTTGGAAG
AGCACCGTGGTCACATTCTTTTTCGCCATCGGCGTCTTT
ATCCTGCTGTACGTGGTAGCCAGAATCGTGATCGCCGT
GCGGTACAGATACCAGGGCAGCAACAACAAGCGGATCT
ACAACGACATCGAGATGAGCCGGTTCAGAAAG

111

aCD3scFv_
hGlycophorinA _
TM_HIV Env CT

MGVKVLFALICIAVAEADIQMTQSPSSLSASVGDRVTITCS
ASSSVSYMNWYQQTPGKAPKRWIYDTSKLASGVPSRFSG
SGSGTDYTFTISSLQPEDIATYYCQQWSSNPFTFGQGTKLQ
ITRTSGGGGSGGGGSGGGGSQVQLYQSGGGVVQPGRSLR
LSCKASGYTFTRYTMHWVRQAPGKGLEWIGYINPSRGYT
NYNQKVKDRFTISRDNSKNTAFLQMDSLRPEDTGVYFCA
RYYDDHYCLDYWGQGTPVTVSSASGGSTSGSGKPGSGEG
STKGPEITLHIFGVMAGVIGTILLISYGIRRLALKYWWNLLQ
YWSQELKNSAVSLLNATAIAVAEGTDRVIEVVQGACRAIR
HIPRRIRQGLERILL

112

aCD3scFv_
hGlycophorinA _
TM_HIV Env CT

ATGGGCGTGAAAGTGCTGTTCGCCCTGATCTGCATCGC
AGTTGCTGAAGCCGACATCCAGATGACCCAGTCTCCTA
GCAGCCTCAGCGCTAGCGTGGGCGATAGAGTGACCATC
ACATGTAGCGCCAGCAGCAGCGTGTCCTACATGAACTG
GTACCAGCAAACACCTGGAAAGGCCCCTAAAAGGTGGA
TCTATGACACATCTAAGCTGGCTTCTGGAGTGCCATCTA
GATTTTCTGGCAGCGGCTCCGGCACTGATTATACATTCA
CCATCAGCAGCCTGCAGCCCGAGGATATCGCCACCTAC
TACTGTCAGCAGTGGTCCTCTAATCCCTTCACCTTCGGC
CAGGGCACCAAGCTGCAGATCACCAGAACCAGCGGCG
GGGGAGGAAGCGGCGGGGCGAGGATCTGGCGGCAGGLEGA
CAGCCAGGTGCAGCTGGTGCAGAGCGGCGGCGGCGTGG
TGCAACCTGGCAGAAGCCTGAGACTGAGCTGCAAGGCC
TCTGGCTACACCTTCACCCGGTACACCATGCATTGGGTG
CGGCAGGCCCCTGGCAAGGGCCTGGAATGGATTGGATA
CATCAACCCCAGCAGAGGCTACACCAACTACAACCAGA
AGGTGAAGGACAGATTCACAATTTCTCGGGACAACAGC
AAGAATACCGCCTTCCTGCAAATGGACTCCCTGCGCCC
AGAAGATACCGGCGTGTACTTCTGCGCTAGATATTACG
ACGACCACTACTGCCTGGACTACTGGGGCCAGGGCACC
CCTGTGACCGTGTCCAGCGCCTCCGGAGGATCTACAAG
CGGCTCTGGCAAGCCTGGCAGCGGAGAAGGCAGCACCA
AGGGCCCTGAGATCACACTGATCATCTTCGGCGTGATG
GCCGGCGTCATCGGCACCATCCTGCTGATCAGCTACGG
CATCAGAAGACTGGCTCTGAAGTACTGGTGGAATCTGC
TGCAATACTGGAGCCAGGAGCTGAAAAACAGCGCCAGTG
TCCCTGCTCAACGCCACCGCCATCGCCGTGGCCGAGGG
CACCGACAGAGTGATCGAGGTGGTGCAGGGAGCCTGCA
GAGCTATTCGGCACATCCCCAGACGGATCAGGCAGGGC
CTGGAAAGAATCCTGCTG
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113

aCD3scFv_ 218
linker HIV ~ Env
ecto-TM-CT

MGVKVLFALICIAVAEADIQMTQSPSSLSASVGDRVTITCS
ASSSVSYMNWYQQTPGKAPKRWIYDTSKLASGVPSRFSG
SGSGTDYTFTISSLQPEDIATYYCQQWSSNPFTFGQGTKLQ
ITRTSGGGGSGGGGSGGGGSQVQLVQSGGGVVQPGRSLR
LSCKASGYTFTRYTMHWVRQAPGKGLEWIGYINPSRGYT
NYNQKVKDRFTISRDNSKNTAFLQMDSLRPEDTGVYFCA
RYYDDHYCLDYWGQGTPVTVSSASGGSTSGSGKPGSGEG
STKGNWLWYIRIFIIIVGSLIGLRIVFAVLSLVNRGWEALKY
WWNLLQYWSQELKNSAVSLLNATAIAVAEGTDRVIEVVQ
GACRAIRHIPRRIRQGLERILL

114

aCD3scFv_ 218
linker HIV ~ Env
ecto-TM-CT

ATGGGCGTGAAAGTGCTGTTCGCCCTGATCTGCATCGC
AGTTGCTGAAGCCGACATCCAGATGACCCAGTCTCCTA
GCAGCCTCAGCGCTAGCGTGGGCGATAGAGTGACCATC
ACATGTAGCGCCAGCAGCAGCGTGTCCTACATGAACTG
GTACCAGCAAACACCTGGAAAGGCCCCTAAAAGGTGGA
TCTATGACACATCTAAGCTGGCTTCTGGAGTGCCATCTA
GATTTTCTGGCAGCGGCTCCGGCACTGATTATACATTCA
CCATCAGCAGCCTGCAGCCCGAGGATATCGCCACCTAC
TACTGTCAGCAGTGGTCCTCTAATCCCTTCACCTTCGGC
CAGGGCACCAAGCTGCAGATCACCAGAACCAGCGGCG
GGGGAGGAAGCGGCGGGGCGAGGATCTGGCGGCAGGLEGA
CAGCCAGGTGCAGCTGGTGCAGAGCGGCGGCGGCGTGG
TGCAACCTGGCAGAAGCCTGAGACTGAGCTGCAAGGCC
TCTGGCTACACCTTCACCCGGTACACCATGCATTGGGTG
CGGCAGGCCCCTGGCAAGGGCCTGGAATGGATTGGATA
CATCAACCCCAGCAGAGGCTACACCAACTACAACCAGA
AGGTGAAGGACAGATTCACAATTTCTCGGGACAACAGC
AAGAATACCGCCTTCCTGCAAATGGACTCCCTGCGCCC
AGAAGATACCGGCGTGTACTTCTGCGCTAGATATTACG
ACGACCACTACTGCCTGGACTACTGGGGCCAGGGCACC
CCTGTGACCGTGTCCAGCGCCTCCGGAGGAAGCACCAG
CGGCTCTGGCAAGCCTGGCAGCGGCGAGGGCTCTACCA
AGGGCAATTGGCTGTGGTACATCAGAATCTTCATCATC
ATCGTGGGCAGCCTGATCGGCCTGAGAATCGTGTTCGC
CGTGCTGAGCCTGGTGAACCGGGGCTGGGAAGCTCTGA
AGTACTGGTGGAACCTGCTGCAATACTGGTCCCAGGAG
CTGAAAAACAGCGCTGTGTCCCTGCTCAACGCCACCGC
CATCGCCGTCGCCGAGGGAACAGACAGAGTGATCGAGG
TGGTGCAGGGAGCCTGCAGAGCCATTCGGCACATCCCC
AGACGCATCAGACAGGGCCTGGAAAGAATCCTGCTG

115

aCD3scFv_ G4S
linker HIV ~ Env
ecto-TM-CT

MGVKVLFALICIAVAEADIQMTQSPSSLSASVGDRVTITCS
ASSSVSYMNWYQQTPGKAPKRWIYDTSKLASGVPSRFSG
SGSGTDYTFTISSLQPEDIATYYCQQWSSNPFTFGQGTKLQ
ITRTSGGGGSGGGGSGGGGSQVQLVQSGGGVVQPGRSLR
LSCKASGYTFTRYTMHWVRQAPGKGLEWIGYINPSRGYT
NYNQKVKDRFTISRDNSKNTAFLQMDSLRPEDTGVYFCA
RYYDDHYCLDYWGQGTPVTVSSASGGGGGSGGGGSGGG
GSYIRIFIIIVGSLIGLRIVFAVLSLVNRGWEALKYWWNLLQ
YWSQELKNSAVSLLNATAIAVAEGTDRVIEVVQGACRAIR
HIPRRIRQGLERILL
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116

aCD3scFv_ G4S
linker HIV ~ Env
ecto-TM-CT

ATGGGCGTGAAAGTGCTGTTCGCCCTGATCTGCATCGC
AGTTGCTGAAGCCGACATCCAGATGACCCAGTCTCCTA
GCAGCCTCAGCGCTAGCGTGGGCGATAGAGTGACCATC
ACATGTAGCGCCAGCAGCAGCGTGTCCTACATGAACTG
GTACCAGCAAACACCTGGAAAGGCCCCTAAAAGGTGGA
TCTATGACACATCTAAGCTGGCTTCTGGAGTGCCATCTA
GATTTTCTGGCAGCGGCTCCGGCACTGATTATACATTCA
CCATCAGCAGCCTGCAGCCCGAGGATATCGCCACCTAC
TACTGTCAGCAGTGGTCCTCTAATCCCTTCACCTTCGGC
CAGGGCACCAAGCTGCAGATCACCAGAACCAGCGGCG
GGGGAGGAAGCGGCGGGGCGAGGATCTGGCGGCAGGLEGA
CAGCCAGGTGCAGCTGGTGCAGAGCGGCGGCGGCGTGG
TGCAACCTGGCAGAAGCCTGAGACTGAGCTGCAAGGCC
TCTGGCTACACCTTCACCCGGTACACCATGCATTGGGTG
CGGCAGGCCCCTGGCAAGGGCCTGGAATGGATTGGATA
CATCAACCCCAGCAGAGGCTACACCAACTACAACCAGA
AGGTGAAGGACAGATTCACAATTTCTCGGGACAACAGC
AAGAATACCGCCTTCCTGCAAATGGACTCCCTGCGCCC
AGAAGATACCGGCGTGTACTTCTGCGCTAGATATTACG
ACGACCACTACTGCCTGGACTACTGGGGCCAGGGCACC
CCTGTGACCGTGTCCAGCGCCTCCGGAGGCGGTGGAGG
CTCTGGTGGCGGAGGGAGCGGTGGCGGAGGCAGCTACA
TCAGAATCTTCATCATCATCGTGGGCAGCCTGATCGGCC
TGAGAATCGTGTTCGCCGTTCTGAGCCTGGTGAACCGG
GGCTGGGAAGCCCTGAAGTACTGGTGGAATCTGCTCCA
GTACTGGTCTCAGGAGCTGAAGAACAGCGCCATGTCCC
TGCTGAACGCTACAGCTATCGCCGTCGCCGAGGGCACC
GACAGAGTGATCGAGGTGGTGCAGGGCGCCTGCAGAGC
CATCCGGCACATCCCTAGAAGGATTCGGCAAGGCCTGG
AAAGAATCCTGCTG

117

anti-
CD3scFv_short
hinge TM_CT
_T2A_Cocal

envelope

MGVKVLFALICIAVAEADIQMTQSPSSLSASVGDRVTITCS
ASSSVSYMNWYQQTPGKAPKRWIYDTSKLASGVPSRFSG
SGSGTDYTFTISSLQPEDIATYYCQQWSSNPFTFGQGTKLQ
ITRTSGGGGSGGGGSGGGGSQVQLVQSGGGVVQPGRSLR
LSCKASGYTFTRYTMHWVRQAPGKGLEWIGYINPSRGYT
NYNQKVKDRFTISRDNSKNTAFLQMDSLRPEDTGVYFCA
RYYDDHYCLDYWGQGTPVTVSSASGVELIEGWFSSWKST
VVTFFFAIGVFILLYVVARIVIAVRYRYQGSNNKRIYNDIE
MSRFRKGSGEGRGSLLTCGDVEENPGPNFLLLTFIVLPLCS
HAKFSIVFPQSQKGNWKNVPSSYHYCPSSSDQNWHNDLL
GITMKVKMPKTHKAIQADGWMCHAAKWITTCDFRWYGP
KYITHSIHSIQPTSEQCKESIKQTKQGTWMSPGFPPQNCGY
ATVTDSVAVVVQATPHHVLVDEYTGEWIDSQFPNGKCET
EECETVHNSTVWYSDYKVTGLCDATLVDTEITFFSEDGKK
ESIGKPNTGYRSNYFAYEKGDKVCKMNYCKHAGVRLPSG
VWFEFVDQDVYAAAKLPECPVGATISAPTQTSVDVSLILD
VERILDYSLCQETWSKIRSKQPVSPVDLSYLAPKNPGTGPA
FTIINGTLKYFETRYIRIDIDNPIISKMVGKISGSQTERELWT
EWFPYEGVEIGPNGILKTPTGYKFPLFMIGHGMLDSDLHK
TSQAEVFEHPHLAEAPKQLPEEETLFFGDTGISKNPVELIEG

174




WO 2023/215848

PCT/US2023/066636

WESSWKSTVVTFFFAIGVFILLYVVARIVIAVRYRYQGSNN
KRIYNDIEMSRFRK

118

anti-
CD3scFv_short
hinge TM_CT
_T2A_ Cocal

envelope

ATGGGCGTGAAAGTGCTGTTCGCCCTGATCTGCATCGC
AGTTGCTGAAGCCGACATCCAGATGACCCAGTCTCCTA
GCAGCCTCAGCGCTAGCGTGGGCGATAGAGTGACCATC
ACATGTAGCGCCAGCAGCAGCGTGTCCTACATGAACTG
GTACCAGCAAACACCTGGAAAGGCCCCTAAAAGGTGGA
TCTATGACACATCTAAGCTGGCTTCTGGAGTGCCATCTA
GATTTTCTGGCAGCGGCTCCGGCACTGATTATACATTCA
CCATCAGCAGCCTGCAGCCCGAGGATATCGCCACCTAC
TACTGTCAGCAGTGGTCCTCTAATCCCTTCACCTTCGGC
CAGGGCACCAAGCTGCAGATCACCAGAACCAGCGGCG
GGGGAGGAAGCGGCGGGGCGAGGATCTGGCGGCAGGLEGA
CAGCCAGGTGCAGCTGGTGCAGAGCGGCGGCGGCGTGG
TGCAACCTGGCAGAAGCCTGAGACTGAGCTGCAAGGCC
TCTGGCTACACCTTCACCCGGTACACCATGCATTGGGTG
CGGCAGGCCCCTGGCAAGGGCCTGGAATGGATTGGATA
CATCAACCCCAGCAGAGGCTACACCAACTACAACCAGA
AGGTGAAGGACAGATTCACAATTTCTCGGGACAACAGC
AAGAATACCGCCTTCCTGCAAATGGACTCCCTGCGCCC
AGAAGATACCGGCGTGTACTTCTGCGCTAGATATTACG
ACGACCACTACTGCCTGGACTACTGGGGCCAGGGCACC
CCTGTGACCGTGTCCAGCGCCTCCGGAGTGGAACTGAT
CGAGGGCTGGTTCAGCAGCTGGAAAAGCACCGTGGTTA
CATTCTTTTTCGCCATCGGCGTGTTCATCCTGCTGTACGT
GGTCGCCAGAATTGTGATCGCCGTGCGGTATAGATACC
AGGGCAGCAACAACAAGCGGATCTACAACGACATCGA
GATGAGCAGATTCAGAAAGGGATCTGGAGAGGGAAGG
GGAAGCCTGCTGACATGCGGCGACGTGGAGGAGAACCC
AGGACCAAATTTTCTGCTGCTGACCTTCATCGTGCTGCC
TCTGTGCAGCCACGCCAAGTTTTCCATCGTGTTCCCACA
GTCCCAGAAGGGCAACTGGAAGAATGTGCCCTCTAGCT
ACCACTATTGCCCTTCCTCTAGCGACCAGAACTGGCACA
ATGATCTGCTGGGCATCACAATGAAGGTGAAGATGCCC
AAGACCCACAAGGCCATCCAGGCAGATGGATGGATGTG
CCACGCAGCCAAGTGGATCACAACCTGTGACTTTCGGT
GGTACGGCCCCAAGTATATCACACACTCCATCCACTCTA
TCCAGCCTACCTCCGAGCAGTGCAAGGAGTCTATCAAG
CAGACAAAGCAGGGCACCTGGATGAGCCCTGGCTTCCC
ACCCCAGAACTGTGGCTACGCCACAGTGACCGACTCCG
TGGCAGTGGTGGTGCAGGCAACACCTCACCACGTGCTG
GTGGATGAGTATACCGGCGAGTGGATCGACAGCCAGTT
TCCAAACGGCAAGTGCGAGACAGAGGAGTGTGAGACC
GTGCACAATTCTACAGTGTGGTACAGCGATTATAAGGT
GACAGGCCTGTGCGACGCCACCCTGGTGGATACAGAGA
TCACCTTCTTTTCTGAGGACGGCAAGAAGGAGAGCATC
GGCAAGCCCAACACCGGCTACAGATCCAATTACTTCGC
CTATGAGAAGGGCGATAAGGTGTGCAAGATGAATTATT
GTAAGCACGCCGGGGTGCGGCTGCCTAGCGGCGTGTGG
TTTGAGTTCGTGGACCAGGACGTGTACGCAGCAGCAAA
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GCTGCCTGAGTGCCCAGTGGGAGCAACCATCTCCGCCC
CAACACAGACCTCCGTGGACGTGTCTCTGATCCTGGAT
GTGGAGCGCATCCTGGACTACAGCCTGTGCCAGGAGAC
CTGGAGCAAGATCCGGTCCAAGCAGCCCGTGTCCCCTG
TGGACCTGTCTTACCTGGCACCAAAGAACCCAGGAACC
GGACCAGCCTTTACAATCATCAATGGCACCCTGAAGTA
CTTCGAGACCCGCTATATCCGGATCGACATCGATAACC
CTATCATCAGCAAGATGGTGGGCAAGATCTCTGGCAGC
CAGACAGAGAGAGAGCTGTGGACCGAGTGGTTCCCTTA
CGAGGGCGTGGAGATCGGCCCAAATGGCATCCTGAAGA
CACCAACCGGCTATAAGTTTCCCCTGTTCATGATCGGCC
ACGGCATGCTGGACAGCGATCTGCACAAGACCTCCCAG
GCCGAGGTGTTTGAGCACCCACACCTGGCAGAGGCACC
AAAGCAGCTGCCTGAGGAGGAGACACTGTTCTTTGGCG
ATACCGGCATCTCTAAGAACCCCGTGGAGCTGATCGAG
GGCTGGTTTTCCTCTTGGAAGAGCACAGTGGTGACCTTC
TTTTTCGCCATCGGCGTGTTCATCCTGCTGTACGTGGTG
GCCAGAATCGTGATCGCCGTGAGATACAGGTATCAGGG
CTCCAACAATAAGAGGATCTATAATGACATCGAGATGT
CTCGCTTCCGGAAG

119

aCD3scFv_huma
n Glycophorin A
hinge-TM-CT

MGVKVLFALICIAVAEADIQMTQSPSSLSASVGDRVTITCS
ASSSVSYMNWYQQTPGKAPKRWIYDTSKLASGVPSRFSG
SGSGTDYTFTISSLQPEDIATYYCQQWSSNPFTFGQGTKLQ
ITRTSGGGGSGGGGSGGGGSQVQLVQSGGGVVQPGRSLR
LSCKASGYTFTRYTMHWVRQAPGKGLEWIGYINPSRGYT
NYNQKVKDRFTISRDNSKNTAFLQMDSLRPEDTGVYFCA
RYYDDHYCLDYWGQGTPVTVSSASHFSEPEITLIIFGVMA
GVIGTILLISYGIRRLIKKSPSDVKPLPSPDTDVPLSSVEIENP
ETSDQ

120

aCD3scFv_huma
n Glycophorin A
hinge-TM-CT

ATGGGCGTGAAAGTGCTGTTCGCCCTGATCTGCATCGC
AGTTGCTGAAGCCGACATCCAGATGACCCAGTCTCCTA
GCAGCCTCAGCGCTAGCGTGGGCGATAGAGTGACCATC
ACATGTAGCGCCAGCAGCAGCGTGTCCTACATGAACTG
GTACCAGCAAACACCTGGAAAGGCCCCTAAAAGGTGGA
TCTATGACACATCTAAGCTGGCTTCTGGAGTGCCATCTA
GATTTTCTGGCAGCGGCTCCGGCACTGATTATACATTCA
CCATCAGCAGCCTGCAGCCCGAGGATATCGCCACCTAC
TACTGTCAGCAGTGGTCCTCTAATCCCTTCACCTTCGGC
CAGGGCACCAAGCTGCAGATCACCAGAACCAGCGGCG
GGGGAGGAAGCGGCGGGGCGAGGATCTGGCGGCAGGLEGA
CAGCCAGGTGCAGCTGGTGCAGAGCGGCGGCGGCGTGG
TGCAACCTGGCAGAAGCCTGAGACTGAGCTGCAAGGCC
TCTGGCTACACCTTCACCCGGTACACCATGCATTGGGTG
CGGCAGGCCCCTGGCAAGGGCCTGGAATGGATTGGATA
CATCAACCCCAGCAGAGGCTACACCAACTACAACCAGA
AGGTGAAGGACAGATTCACAATTTCTCGGGACAACAGC
AAGAATACCGCCTTCCTGCAAATGGACTCCCTGCGCCC
AGAAGATACCGGCGTGTACTTCTGCGCTAGATATTACG
ACGACCACTACTGCCTGGACTACTGGGGCCAGGGCACC
CCTGTGACCGTGTCCAGCGCCTCCCACTTCAGCGAGCCT
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GAGATCACCCTGATCATCTTCGGCGTGATGGCCGGAGT
GATCGGCACAATCCTGCTGATCAGCTACGGCATCAGAA
GACTGATTAAGAAATCCCCATCTGATGTGAAGCCTCTG

CCTTCTCCTGACACCGACGTCCCCCTGAGCAGCGTGGA

AATCGAGAACCCCGAAACCAGCGACCAG

121

CAR comprising

anti-CD19,

cytosolic FRB,
RACR

tgtagtcttatgcaatactcttgtagtcttgcaacatggtaacgatgagttagcaacatgecttac
aaggagagaaaaagcaccgtgcatgecgattggtggaagtaaggtggtacgategtgectt
attaggaaggcaacagacgggtctgacatggattggacgaaccactgaattgecgeattge
agagatattgtatttaagtgcctagcetcgatacataaacgggtctctetggttagaccagatetg
agcctgggagcetctetggetaactagggaacccactgcttaagectcaataaagettgecttg
agtgcttcaagtagtgtgtgeccgtetgttgtgtgactctggtaactagagatcectcagaccee
ttttagtcagtgtggaaaatctctagcagtggcgecccgaacagggacttgaaagegaaagg
gaaaccagaggagctctctcgacgcaggactecggcttgctgaagegegeacggcaagag
gegaggoocgocgactggtgagtacgccaaaaattitgactageggaggctagaaggag
agagatggotocgagagegtcagtattaagegggggagaattagatcgegatgggaaaaa
attcggttaaggccagggggaaagaaaaaatataaattaaaacatatagtatgggcaageag
ggagctagaacgattcgcagttaatcctggectgttagaaacatcagaaggetgtagacaaa
tactgggacagctacaaccatcccttcagacaggatcagaagaacttagatcattatataata
cagtagcaaccctctattgtgtgcatcaaaggatagagataaaagacaccaaggaagctita
gacaagatagaggaagagcaaaacaaaagtaagaccaccgcacagcaageggecgctg
atcttcagacctggaggaggagatatgagggoacaattggagaagtgaattatataaatataaa
gtagtaaaaattgaaccattaggagtagcacccaccaaggcaaagagaagagtggtgcag
agagaaaaaagagcagtgggaataggagctitgticctigggticttgggagcagecaggaa
gcactatgggcgcagegtcaatgacgetgacggtacaggcecagacaattattgtctggatata
gtgcagcagcagaacaatttgctgagggctattgaggegcaacageatetgttgcaactcac
agtctggggacatcaagcagctccaggceaagaatectggctgtggaaagatacctaaaggat
caacagctcctggggatitggaottoctctggaaaactcatttgecaccactgetgtgecttgga
atgctagttggagtaataaatctctggaacagatttggaatcacacgacctggatggagtggg
acagagaaattaacaattacacaagcttaatacactccttaattgaagaatcgcaaaaccage
aagaaaagaatgaacaagaattattggaattagataaatgggcaagtitgtggaattggtitaa
cataacaaattggctgtggtatataaaattaticataatgatagtaggaggcttggtaggtitaa
gaatagtttttgctgtacttictatagtgaatagagttaggcagggataticaccattatcgtttca
gacccacctcccaaccecgaggggacccgacaggceccgaaggaatagaagaagaaggt
ggagagagagacagagacagatccattcgattagtgaacggatctcgacggtatcggttaa

ctittaaaagaaaagggggoatiggooootacagtgcaggggaaagaatagtagacataat
agcaacagacatacaaactaaagaattacaaaaacaaattacaaaaattcaaaattttatcgg

ccgeggggtacctaggaacagagaaacaggagaatatgggccaaacaggatatctgtggot
aagcagttcctgecccggetcagggcecaagaacagitggaacagcagaatatgggccaaa
caggatatctgtggtaagcagticctgecccggetcagggccaagaacagatggtceceag
atgcggtcecgecctcageagtttctagagaaccatcagatgtttccagggtgccecaagga
cctgaaatgaccctgtgecttatttgaactaaccaatcagttcgettetegettctgttcgegeg

cttetgetecccegagetctatataagcagagcetegtitagtgaaccgtcagatcgectggaga
cgccatccacgctgttttgacttccatagaagectgcagggecgecaccatgetgetgetggt
gaccteectgetgetgtgegagetgectecacccagectttetgetgatcecegacatccagat
gacacagaccacaagctcectgtetgecagectgggegacagagtgaccatctectgtagg
gcctetcaggatatcagcaagtacctgaactggtatcagcagaagecagatggcacagtga

agctgctgatctaccacacctccaggetgeactetggagtgecaagecggttetecggatet

ggaagcggcaccgactattccetgacaatctctaacctggageaggaggatatcgecacat

acttttgccagcagggcaataccctgecatatacattcggecggaggaaccaagetggagate
accggatccacatctggaagcggcaagecaggaageggagagggatccacaaagggag
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aggtgaagctgcaggagagceggaccaggactggtggcaccatcccagtctetgagegtga
cctgtacagtgtccggegtgtetetgectgactacggegtgtectggatcaggecagecacct
aggaagggactggagtggctggacgtgatctggggctctgagaccacatactataattctge
cctgaagagccgcectgaccatcatcaaggacaactccaagtctcaggtgtitctgaagatga
atagcctgcagaccgacgatacagcecatctactattgegecaagceactactattacggegge
tcctacgecatggattattggggoccagggceacctcegtgacagtgtctagegagtctaagtat
ggcccaccetgecctecatgtecaatgttctggatactgatootagotogogagacatactgac
ctgttactcectgetggtgaccgtggcctttatcatettctgggtgaagagaggcaggaagaa
gctgctgtatatetttaagcagceccttcatgegecctgtgcagaccacacaggaggaggacg
gctgcagetgteggtttccagaggaggaggagggagoatgcgagetgegegtgaagitca
geeggteecgecgatgeccctgectaccagecagggecagaaccagetgtataacgagetga
atctgggccggagagaggagtacgacgtgctggataagaggaggggaagggoacccaga
gatgggaggocaagcectcggagaaagaacccacaggagggcctgtacaatgagetgcaga
aggacaagatggccgaggcctatictgagatcggeatgaagggagagagecgccgggac
aagggacacgatggcctgtaccagggcctgagcaccgecacaaaggacacatatgatgee
ctgcacatgcaggccctgecacctaggggatctggagecaccaactttagectgetgaage
aggcaggcgatgtggaggagaatccaggacctgagatgtggcacgagggactggagga
ggcaagcaggctgtactitggegageggaatgtgaagggcatgttcgaggtactggagee
actgcacgcaatgatggagaggggaccacagaccctgaaggagacatecttcaaccagge
atacggaagggacctgatggaggcacaggagtggtoccggaagtatatgaagtctggcaa
tgtgaaggacctgetgcaggectgggatetgtattaccacgtgtttagaaggatcagcaagg
gctceggegecaccaacticteectgetgaagecaggecggcgatgtggaagaaaatccag
gaccaatgectetgggactgetgtggctgggactggecctgetgggegecctgecacgecca
ggceggegtgcaggtggagacaatcageectggegacggeagaacctticcaaagaggg
gccagacatgegtggtgcactacaccggeatgetggaggatggcaagaagttcgactecte
tcgegatcggaacaagecctttaagticatgetgggeaagcaggaagtgatcagaggctgg
gaggaggoocgtgocccagatgictgtggoccagagggccaagetgacaatcageccaga
ctatgcatacggagcaaccggacaccctggaatcatcccaccacacgecacactggtgtic
gatgtggagctgctgaagetggacgaggoctctaacaccagcaaggagaatecatttetgtt

cgcactggaggcagtggtcatctcegtgggctcetatgggcectgatcatctecetgetgtgegt
gtacttttggctggagagaacaatgccaaggatceccaccetgaagaacctggaggacctg

gtgaccgagtaccacggcaatttcagegectggteccggegtgtctaagggactggcagagt
ccctgecagecagattatictgageggctgtgectggtgagegagateectccaaagggagg
cgeectgggagagggaccaggagecagecccetgecaaccageactececttactgggecce

ccccttgttataccctgaagecagagacaggetctggegecaccaacttcagectgetgaag
caagccggcegacgtggaagaaaacccaggaccaatggeactgecagtgaccgecctgct

getgectetggecctgetgetgeacgeagecagacccatectgtggeacgaaatgtggeat

gaaggcctggaggaggocaagcagactgtactttggecgagagaaatgtgaaaggaatgtitg
aggtgetggagectetgeacgecatgatggagagggaocccetcagaccetgaaggagacat
cctttaaccaggcctacggcagagacctgatggaggeccaggagtggtgcaggaagtatat
gaagagcggaaatgtgaaagacctgetgecaggectgggatetgtactaccacgtgttcege
cggatctctaagggcaaggatacaatcccttggetgggacacctgetggtgggactgageg
gagcctttggcttcatcatcctggtgtatctgetgatcaactgcagaaatacaggececatgget
gaagaaggtgctgaagtgtaacacccctgacccatccaagticttttctcagetgagetcega
gecacggecggcgatgtgcagaagtggetgtetageccectttecttectetagettcageectgg
aggactggcacctgagatctccccactggaggtactggagagggacaaggtgacccaget
getgetgecageaggataaggtgccagageccgectecctgtectctaaccacagectgace
tcetgcetttacaaatcagggctacttctttttccacctgecagacgceactggagatcgaggcat

gtcaggtgtatttcacatacgatccctatagegaggaggaccctgatgagggagtggccgg
cgccccaaccggaagetcccctcagecactgecagecactgageggagaggacgatgcat
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attgtacatttccttccegegacgatctgetgcetgttctctccaagectgetgggaggaccatcet
ccacccagceaccgeacctggaggatccggggcaggggaggageggatgectecatetet
gcaggagagagtgccaagggactgggatccacagectetgggaccacctacecctggagt

gccagacctggtggatttccagecaccccetgagetggtgctgcgggagocaggagagga
ggtgccagacgeaggacctagagagggcgtgagetttceetggtecaggecaccaggac
agggagagttccgegecctgaacgeceggetgcccctgaatacagacgectacetgtetcet
gecaggagcetgcagggcecaggatectacccaccetggtgtgacgecggegcetagtgtcgaca
atcaacctctggattacaaaatttgtgaaagattgactggtaticttaactatgttgetccttttac
gctatgtggatacgcetgctttaatgectttgtatcatgetattgettcecegtatggcettteattttete
ctcettgtataaatcctggttgctgtetetttatgaggagtigtgoccegtigtcaggeaacgtg
gegtggtatocactgtgtitgetgacgeaacceccactggttggggcattgecaccacctgte
agctcctttccgggactttcgetttcccectecctattgecacggeggaactcatcgecgectg
ccttgeecgetgetggacaggggceteggetgttgggacactgacaattcegtggtatigtegg
ggaagcetgacgtectttecatggetgetegectgtgttgecacetggatictgegegggacgt
ccttetgetacgtecctteggecctecaatccageggaccttecttcecegeggectgetgeegg
ctetgeggectettecgegtettegecttegecctcagacgagteggateteectttgggecg
ccteececegectgtttaagaccaatgacttacaaggecagetgtagatcttagecactttttaaaa
gaaaaggggogoactggaagggctaaticactcccaacgaagacaagatetgettittgettg
tactgggtctctetggttagaccagatctgagectgggagetctetggcetaactagggaacce
actgcttaagcctcaataaagcettgecttgagtgettcaagtagtgtgtgecegtetgtigtatg
actctggtaactagagatccctcagaccctittagtcagtgtggaaaatctctagea

122

anti-CD19 CAR,
cytosolic FRB,
and RACR

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatat
ggagttccgegttacataacttacggtaaatggeccgectggetgaccgeccaacgaccee

cgcccattgacgtcaataatgacgtatgttcccatagtaacgecaatagggactttceattgac
gtcaatgggtggagtatitacggtaaactgeccacttggeagtacatcaagtgtatcatatgee
aagtacgccccctattgacgtcaatgacggtaaatggeccgectggeattatgeccagtacat
gaccttatgggactttcctacttggcagtacatctacgtattagtcatcgetattaccatggtgat
geggttttggcagtacatcaatgggcgtggatageggtitgactcacggggatttccaagtct

ccaccccattgacgtcaatgggagtttgtittggcaccaaaatcaacgggactttccaaaatgt
cgtaacaactccgcecccattgacgcaaatgggeggtaggegtgtacggtgggagotctata
taagcagagctcgtitagtgaaccgggtctctctggttagaccagatctgagectgggagetc
tctggetaactagggaacccactgettaagectcaataaagettgecttgagtgcticaagtag
tgtgtgccegtetgtigtgtgactetggtaactagagatcectcagacccettttagtcagtgteg
aaaatctctagcagtggcegeccgaacagggacttgaaagcgaaagggaaaccagaggag
ctetetcgacgeaggacteggettgetgaagegegeacggeaagaggegaggeocgacy
actggtgagtacgccaaaaattitgactagcggaggctagaaggagagagatggotocga

gagcgtcagtattaagcgggggagaattagatcgegatgggaaaaaattcggttaaggcca
gggooaaagaaaaaatataaattaaaacatatagtatgggcaagcagggagctagaacgat
tcgeagttaatcctggectgttagaaacatcagaaggetgtagacaaatactgggacageta

caaccatcccticagacaggatcagaagaacttagatcattatataatacagtagcaaccctct
attgtgtgcatcaaaggatagagataaaagacaccaaggaagctttagacaagatagagga

agagcaaaacaaaagtaagaccaccgcacagcaagceggecgctgateticagacctgga

ggaggagatatgaggooacaattggagaagtgaattatataaatataaagtagtaaaaattgaa
ccattaggagtagcacccaccaaggcaaagagaagagtggtocagagagaaaaaagagc
agtgggoaataggagctitgticcttggatictigggagcagcaggaagceactatgggcgeag
cgtcaatgacgctgacggtacaggccagacaattattgtctggtatagtgcagcagecagaac
aatttgctgagggctattgaggcgcaacageatctgttgeaactcacagtetggggceatcaa

gcagctccaggceaagaatectggetgtggaaagatacctaaaggatcaacagetectgggg
atttggggttgctctggaaaactcatttgecaccactgetgtgecttggaatgetagtiggagtaa
taaatctctggaacagatttggaatcacacgacctggatggagtgggacagagaaattaaca
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attacacaagcttaatacactccttaattgaagaatcgcaaaaccagcaagaaaagaatgaac
aagaattattggaattagataaatgggcaagtttgtggaattggtitaacataacaaattggetg
tggtatataaaattattcataatgatagtaggaggcttggtaggtitaagaatagtttitgetgtac
tttctatagtgaatagagttaggcagggataticaccattatcgtticagacccacctcccaacce
ccgaggggacccgacaggeccgaaggaatagaagaagaaggtgoasagagagacaga
gacagatccattcgattagtgaacggatctcgacggtatcggttaacttitaaaagaaaaggg
gggattggooootacagtgcaggggaaagaatagtagacataatagcaacagacatacaa
actaaagaattacaaaaacaaattacaaaaattcaaaattttatcgattgcctgacgcgtaatga
aagaccccacctgtaggtttggcaagctaggatcaaggtcaggaacagagagacagcaga
atatgggccaaacaggatatctgtggtaagcagttcctgeceeggetcagggecaagaaca
gttggaacagcagaatatgggccaaacaggatatetgtggtaageagttectgecceggete
agggccaagaacagatggtccccagatgeggteccgecectcageagtitctagagaaccat
cagatgtttccagggtgccccaaggacctgaaatgaccetgtgecttatttgaactaaccaat
cagttcgettctegettctgticgegegettetgetecccegagetetatataagageccacaac
ccetcactecggegegtgaacacaattetgecagtcgaaggegtacegteacttacgagteggt
agcctgecagggecgecaccatgetgetgetggtgacctecetgetgetgtgegagetgecte
acccagcctttetgetgatccccgacatccagatgacacagaccacaageteectgtetgee
agcctgggegacagagtgaccatctectgtagggcectctcaggatatcageaagtacctga
actggtatcagcagaagccagatggcacagtgaagetgctgatctaccacacctccaggcet
geactetggagtgccaagecggttctceggatctggaageggeaccgactattcectgaca
atctctaacctggagcaggaggatatcgecacatacttttgeccagcagggcaataccetgee
atatacattcggcggaggaaccaagcetggagatcaccggatccacatetggaageggcaa
gccaggaageggagagggatccacaaagggagaggtoaagetgcaggagageggace
aggactggtggocaccatcccagtctctgagegtgacctgtacagtgtceggegtgtetetge
ctgactacggegtgtectggatcaggeagecacctaggaagggactggagtgoctggacg
tgatctgggoctctgagaccacatactataattctgecctgaagagecgectgaccatcatca
aggacaactccaagictcaggtgtitctgaagatgaatagectgcagaccgacgatacagec
atctactattgcgccaagceactactattacggeggctectacgccatggattattgggoccag
ggcacctcegtgacagtgtctagegagtctaagtatggeccaccetgecctecatgtecaat
gtictgggtgctggtagtagtggsagocgtactggcctgttactcectgetggtgacegtgg
cctttatcatcttctgggtgaagagaggcaggaagaagetgcetgtatatetttaagecagecectt
catgcgecctgtgcagaccacacaggaggaggacggctgeagetgtcggttticcagagga
ggaggaggooagoatgcgagetgcgegtgaagticagecggtecgecgatgeccectgect
accagcagggccagaaccagctgtataacgagetgaatctgggccggagagaggagtac
gacgtgctggataagaggagggoaaggoacccagagatgggaggocaagectcggagaa
agaacccacaggagggcctgtacaatgagctgcagaaggacaagatggecgaggcctatt
ctgagatcggcatgaagggagagaggcgecggggcaagggacacgatggectgtacca
gggcctgageaccgecacaaaggacacatatgatgecctgeacatgecaggecctgecace
taggggoatctggagccaccaactitagectgetgaageaggcaggcegatgtggaggoagaa
tccaggacctgagatgtggcacgagggactggaggagocaagcaggctgtactitggega
gcggaatgtgaagggcatgticgaggtgctggagecactgeacgcaatgatggagaggog
accacagaccctgaaggagacatccticaaccaggceatacggaagggacctgatggagac
acaggagtgotoccggaagtatatgaagtctggcaatgtgaaggacctgetgcaggectgg
gatctgtattaccacgtgtttagaaggatcagcaagggcetccggegcecaccaacticteectg
ctgaagcaggccggcegatgtggaagaaaatccaggaccaatgectetgggactgetgtgg

ctgggactggecctgetgggegecctgecacgeccaggecggegtgcaggtggagacaat
cagccctggegacggcagaacctttccaaagaggggaccagacatgegtggtgcactacac

cggcatgetggaggatggcaagaagticgacteetetcgegatcggaacaagecctttaagt
tcatgetgggcaagcaggaagtgatcagaggetgggaggaggocgtgoccecagatgtetg
tgggccagagggecaagetgacaatcageccagactatgeatacggagecaaccggacac
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cctggaatcatcccaccacacgecacactggtgticgatgtggagetgetgaagetgggcg
agggctctaacaccagcaaggagaatccatttctgticgcactggaggceagtggtcatetee
gtggoctctatgggcectgatcatetcectgetgtgegtatacttitggctggagagaacaatgce
caaggatccccaccctgaagaacctggaggacctggtgaccgagtaccacggceaatttca

gegectggteeggegtgtetaagggactggcagagteectgeagecagattattctgageg

gctgtgectggtgagegagateccteccaaagggaggcgcectgggagaggoaccaggag
ccagcccctgecaaccagceactceccttactgggeccecccttgttataccctgaagecagag

acaggctctggcegcecaccaacttcagectgetgaagcaageeggegacgtggaagaaaac
ccaggaccaatggcactgccagtgaccgecctgetgetgectetggecctgetgetgeacg
cagccagacccatcctgtggeacgaaatgtggcatgaaggectggaggaggcaageaga
ctgtactttggcgagagaaatgtgaaaggaatgtitgaggtactggagectctgeacgecat
gatggagagggooccctcagaccctgaaggagacatcctttaaccaggectacggcagaga
cctgatggaggocccaggagtggtocaggaagtatatgaagageggaaatgtgaaagacct
getgecaggectgggatetgtactaccacgtgticegecggatctctaagggeaaggatacaa
tcecttggetgggacacctgetggtgggactgageggagectttggcetticatcatectggtgt
atctgctgatcaactgcagaaatacaggcccatggcetgaagaaggtgctgaagtgtaacace
cctgacccatccaagttcttttctcagetgagetccgageacggeggcgatgtacagaagtg
getgtetageccectttectteetetagettcageectggaggactggeacctgagatctececca
ctggaggtactggagagggacaaggtgacccagetgctgetgcageaggataaggtgec
agagcccgcctecctgtectetaaccacagectgaccteetgcetttacaaatcagggcetactt
ctttttccacctgeccagacgceactggagatcgaggcatgtcaggtgtatitcacatacgatece
tatagcgaggaggaccctgatgagggagtgoccggcgecccaaccggaagceteecctea
gccactgecagecactgageggagaggacgatgcatattgtacatttecttccecgegacgate
tgetgetgttetectccaagectgetgggaggaccateteccacccageaccgeacctggagga
tceggggcaggggaggagcggatgectecatetetgecaggagagagtgccaagggactg
ggatccacagectetgggaccacctaccectggagtgecagacctggtggatttccageca
cccectgagetggtgctgcgggaggcaggagaggaggtoccagacgcaggacctagag
agggcgtgagcetttccctggtccaggecaccaggacagggagagitccgegecctgaacg
ccecggcetgeccectgaatacagacgcectacetgtetetgecaggagetgeagggccaggatee
tacccacctggtgtgacgecggegetagtgtcgacgtagtggtacctitaagaccaatgactt
acaaggcagctgtagatcttagccacttittaaaagaaaagggggoactggaagggactaatt
cactcccaacgaagacaagatctgcetttttgettgtactgggtetctetggttagaccagatetg
agcctgggagcetctetggetaactagggaacccactgcttaagectcaataaagettgecttg

agtgcttcaatgtgtgtgtigotittitgtotot

WO 2023/215848
123 Cocal envelope
plasmid

ctagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagticcgegtta
cataacttacggtaaatggcccgcectggetgaccgeccaacgacceccgeccattgacgte
aataatgacgtatgttcccatagtaacgccaatagggactttccatigacgtcaatgggtgga
gtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgeccaagtacgeccect
attgacgtcaatgacggtaaatggccegectggcattatgecccagtacatgaccttatgggac
tttcctacttggeagtacatctacgtattagtcatcgetattaccatggtgatgcggttttgacagt
acatcaatgggcegtggatageggtitgactcacggggatttccaagtetccaccccattgacg
tcaatgggagtttgtittgocaccaaaatcaacgggactttccaaaatgtcgtaacaactccge
cccattgacgcaaatgggcggtaggcgtgtacggtggoagotctatataagcagagetegtt
tagtgaaccgtcagatcgcctggagacgcecatccacgetgttttgacctccatagaagacac
cgggcgagetcggatectgagaacttcagggtgagtctatgggacccttgatgttttetttcee
cticttttctatggttaagticatgtcataggaaggggagaagtaacagggtacacatattgacc
aaatcagggtaattttgcatttgtaattttaaaaaatgctttcticttttaatatacttitttgtttatett
atttctaatactttccctaatctctttctticagggcaataatgatacaatgtatcatgectetttgea
ccattctaaagaataacagtgataattictgggttaaggcaatagcaatatttctgcatataaata
ttictgcatataaattgtaactgatgtaagaggtitcatattgctaatagcagcetacaatccaget
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accattctgcttttattttatggttgggataaggctggattattctgagtccaagctaggecctttt
gctaatcatgttcatacctettatcttccteccacagetectgggcaacgtgetggtetgtgtgct
ggcccatcactttggcaaagcacgtgagatctgtctgacatcctgcagggecgecaccatga
actttetgetgetgaccttcategtgetgectetgtgcagecacgecaagttttccategtgttee
cacagtcccagaagggcaactggaagaatgtgeccagetectaccactattgtecttctaget
ccgaccagaactggcacaatgatctgetgggcatcaccatgaaggtgaagatgcctaagac
acacaaggccatccaggcagatggatggatgtgccacgcagecaagtggatcaccacatg
tgactttcggtggtacggccccaagtatatcacccacagceatecactccatccagectacaag
cgagcagtgcaaggagiccatcaagcagaccaagcagggceacatggatgtctececeggett
ccceectcagaactgtggetacgecaccgtgacagatagegtggeagtggtgstocaggc
aaccccacaccacgtgetggtggatgagtatacaggegagtggatcgacagecagtttcee
aacggcaagtgcgagaccgaggagtgtgagacagtgcacaatictacecgtgtggtacage
gattataaggtgaccggcctgtgcgacgecacactggtggataccgagatcacattcttttce
gaggacggcaagaaggagictatcggcaageccaacaccggcetacaggtctaattacttcg

cctatgagaagggcgataaggtgtocaagatgaattattgtaagcacgeeggggtgcggact
gccaageggcgtgtagtttgagttcgtggaccaggacgtgtacgcageageaaagetgcece
agagtgcccagtgggagcaaccatcagegececccacccagacatetgtggacgtgagect
gatcctggatgtggagagaatcctggactactcectgtgecaggagacatggtccaagatee
gctctaagcageecgtgageccagtggacctgtettacctggecaccaaagaaccctggaac
aggacctgcctttaccatcatcaatggcacactgaagtacticgagacccggtatatcagaat
cgacatcgataacccaatcatctccaagatggtgggcaagatctccggetetcagaccgag
agagagctgtggacagagtggticccatacgagggcgtggagatcggecccaatggceate
ctgaagacccctacaggctataagtttccactgticatgatcggecacggceatgetggactcet
gatctgcacaagaccagecaggecgaggtgtttgagecacccacacctggeagaggcacca
aagcagcetgeccgaggaggagaccctgtictttggcgatacaggeatctccaagaaccetg
tggagctgatcgagggoctggtitictagetggaagtctaccgtggtgacattcttittcgecate
ggcgtgttcatcetgetgtacgtggtggcaaggatcgtgatcgecgtgecggtacagatatca
ggocagcaacaataagagaatctataatgacatcgagatgtccaggtticcgecaagtgacge
cggegtecgacgetcaacagectegactgtgecttetagttgeccagecatetgttgtitgecect
ccceegtgecttecttgaceetggaaggtgccacteccactgtectticctaataaaatgagga

aattgcatcgcattgtctgagtaggtgtcattctatictggggaatogoostoooocaggacag
caagggggaggatiggoaagacaatagcaggcatgctgggaoatgcggtggacictatgg

124

helper plasmid -
gag/pol

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatat
ggagttccgegttacataacttacggtaaatggeccgectggetgaccgeccaacgaccee
cgcccattgacgtcaataatgacgtatgttcccatagtaacgecaatagggactttceattgac
gtcaatgggtggagtatitacggtaaactgeccacttiggeagtacatcaagtgtatcatatgee
aagtacgccccctattgacgtcaatgacggtaaatggeccgectggeattatgeccagtacat
gaccttatgggactttcctacttggcagtacatctacgtattagtcatcgetattaccatggtgat
geggttttggcagtacatcaatgggcgtggatageggtitgactcacggggatttccaagtct
ccaccccattgacgtcaatgggagtttgtittggcaccaaaatcaacgggacttticcaaaatgt
cgtaacaactccgcecccattgacgcaaatgggeggtaggegtgtacggtgggagotctata
taagcagagctcgtitagtgaaccgtcagatcactagaagcettagetgegaagttggtegtga
ggcactgggcaggtaagtatcaaggttacaagacaggtitaaggagaccaatagaaactgg
gcttgtcgagacagagaagactettgegttictgataggceacctattggtettactgacateca
ctttgectttctcteccacaggtgtecactcccagttcaattacagetcttaaggctaggatecge
cgcecaccatgggegeccgegecagegtgctttetggegecgagetggacaggtgggaga
agattcgectgeggectggaggaaagaaaaagtacaagcetgaageacategtgtggoctic
tcgggaactggaaagattcgecgtgaaccctggactgctagagacctcecgaaggetgcag
acagatcctgggacagctgcaacctagectgecagaccggeagegaggagetgagaagece
tgtacaacaccgicgcecaccctgtatigtgtgcaccaaagaatcgagatcaaggacaccaag
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gaggctctggataagatcgaggaagagcagaacaagagcaagaaaaaageccageagg
ccgecgetgataccggecattctaatcaggtgtcccagaactaccecattgtgeaaaatatee
agggccagatggtccaccaggecatcagecctagaacccetgaatgectgggtgaaggtos
tggaagagaaggcctittctccagaggtgatcectatgttcagegecctgagegaggacgct
acccctcaggacctgaacacaatgetgaacaccgtgggcggcecaccaggecgecatgea
gatgctgaaagaaaccatcaacgaggaggcecgcecgaatgggaccgggtacaceecgitc
acgecggeccaategecectggecagatgegggaacctagaggeagegacatcgecgge
acaaccagcacactgcaagagcagatcggatggatgacacacaaccccececcatcecegtg
ggcgaaatctacaageggtggatcatictgggactgaacaaaatcgttagaatgtacagecee
taccagcatcctggatatcagacagggcccaaaggagcectitccgggactacgtggacaga
ttttacaagaccctgagagccgaacaggectcccaagaggtgaagaactggatgacagag
accctgcetggtgcagaatgecaaccctgattgtaagacaatcctgaaggeccteggacctgg
cgctacactggaagaaatgatgaccgectgccagggcegtggacggecceggecacaagg
ccagagtgctggecgaggcetatgagecaggigacaaaccccgecacaatcatgatccaga
agggcaacttcagaaaccagcggaagaccgtgaaatgcticaactgeggcaaggaaggce
cacatcgcaaagaactgcagagceccctaggaagaaaggetgitggaagtgcggaaagga
aggacaccaaatgaaagattgtactgagagacaggctaattttttagggaagatctggecttc
ccacaagggaaggccagggaattttcttcagagcagaccagagcecaacagececcaccag
aagagagcttcaggtttggggaagagacaacaactccctctcagaagcaggagecgatag
acaaggaactgtatcctttagcttcectcagatcactetttggecagegacccectcgtcacaata
aagatcggcggacagctgaaagaggecttgetggacaccggagecgatgacacegtgct
ggaagaaatgaacctgcctggaagatggaaacctaagatgatcggtggeatcggeggatit
atcaaagtgcgacagtatgaccagatcctgatcgagatitgecggccacaaagcetatcggaac
agtgetggteggeccgacceccgtgaacatcattggecgeaacctgetgacacagateggt
tgtacactgaactttcctatcagecctatcgaaaccgtgecggtcaagetgaageccggeatg
gatggccctaaggtgaagcagtggeccctgacagaggaaaagatcaaggeactggtgga
aatctgcacagaaatggaaaaagagggcaagattictaaaatcggeccagagaacccctac
aacacccctgttttcgccatcaagaagaaagattccaccaagtggaggaagetggtggactt
tcgggaactgaacaagcggacccaggattictgggaggtacagetgggcatecccecaccee
tgcecggectgaaacaaaaaaaaagegtgaccgtgctggacgtggacgacgectatitcage
gtgcctetggataaggacticcggaaatacaccgcectttaccatcectageatcaacaacga
gacccectggeatecggtaccagtacaacgtgetecccacagggetggaagggetcacecge
catcttccagtgcagcatgaccaagatcctggagectttcagaaagcagaatcectgacategt
gatctaccagtacatggacgacctgtacgtggoctctgatctggagatcggacagcacaga
acaaagatcgaagagctgagacagcatctgctgagatggggttticaccacceccgacaag
aagcaccagaaggaacctccttttctgtggatggoctacgagetgecaccccgataagtgga
cagtgcagcccategtgetgeccgagaaggacteetggaccgtgaacgacattcagaaget
gotcggaaagcetgaattgggcttcccaaatctacgecggeatcaaggtgeggeagetgtac
aagcttctgegeggcacaaaggecctgacggaagtegtgccactgaccgaggaagecga
attagagctggccgaaaacagagaaattctgaaagaacctgtgeacggegtitactacgace
cttctaaggacctgatcgecgaaatccagaaacaaggecagggecagtggacttaccaaat
ctaccaggagcctticaaaaacctcaagaccggcaagtacgccagaatgaagggagecca
tacaaacgacgtgaagcagctgacagaggctgttcagaagatcgecacagaaagceategt
gatctggggocaagaccccaaagttcaagetgectatccaaaaggaaacctgggaggcctg
gtggaccgagtactggcaggccacctggattcctgaatgggagticgtgaacacaccacct
cttgtgaagctgtggtaccagetggaaaaggagecaatcatcggegecgagacattetacgt
ggacggcgecegecaaccgggagaccaaactgggaaaggccggatatgtgaccgacaga
ggcagacaaaaggtggtocctctgaccgatacaactaaccagaaaacagagcetgcaggcce
attcacctggccctgcaagacageggcctggaagtgaatatcgtgacagacagtcagtacg
ccctgggcatcatccaggetcagectgacaagagegagagegagetggtotcecagatcat

183




WO 2023/215848

PCT/US2023/066636

cgagcagctgatcaaaaaggagaaggtttatctggectggatgccegeccacaagggeat
cggaggcaacgagcaggtggacaagetggtcagegecggeateccggaaggtgctgticet
ggacggcatcgacaaggeccaggaggaacacgagaagtaccacageaactggegggcce
atggccagcgacttcaacctgecacctgtggttgctaaggagategtegectctigtgataag
tgccagetgaagggcgaggcecatgcacggecaagtggattigecagecctgggatetggeag
ctagactgtacccacctggagggcaaggtgatectggtggcagtgcacgtggecagegge
tacatcgaggctgaggtgatccccgecgaaacgggecaggagaccgectacttictgetga
agctagccggecggtggcctgtgaagaccgtgcacaccgataacggcageaatttcacca
gcacaaccgtgaaggcetgectgetggtggoctggaatcaagecaggagttcggceateceata
caatcctcagtctcagggcegtgatcgagagcatgaacaaggaactgaagaagatcattggt
caggtcagagatcaggecgageacctgaaaaccgecgttcaaatggetgtgticatccataa
cttcaaaagaaaaggcggeatcggeggcetacagegecggcgaaagaatcgtggatatcat
cgcgaccgacatccaaacaaaagagctgcaaaagceaaatcaccaagatccagaacttcag

agtgtactacagagatagcagagatcctgtgtggaagggacctgecaagetgetgtggaag
ggcgaggocgccgtgatgatccaggacaatagegacatcaaggtegtgcccagaagaaa
ggctaaaatcattagagactacggcaaacagatggccggagatgattgegtggcetictagac

aggacgaggactgataagaattccatgtcgacgctcaacagectegactgtgectictagttg
ccagccatctgttgtttgecectecceegtgccttecttgaceetggaaggtgecacteccact
gtcctttcctaataaaatgaggaaattgeategeattgtctgagtaggtgtcattctattctgggg

ggtggggtggggraggacageaagggggaggatigggaagacaatagcaggeatgctg
gggatgeggiggoctetatgg

125

helper plasmid -
Rev

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatat
ggagttccgegttacataacttacggtaaatggeccgectggetgaccgeccaacgaccee
cgcccattgacgtcaataatgacgtatgttcccatagtaacgecaatagggactttceattgac
gtcaatgggtggagtatitacggtaaactgeccacttggeagtacatcaagtgtatcatatgee
aagtacgccccctattgacgtcaatgacggtaaatggeccgectggeattatgeccagtacat
gaccttatgggactttcctacttggcagtacatctacgtattagtcatcgetattaccatggtgat
geggttttggcagtacatcaatgggcgtggatageggtitgactcacggggatttccaagtct
ccaccccattgacgtcaatgggagtttgtittggcaccaaaatcaacgggactttccaaaatgt
cgtaacaactccgcecccattgacgcaaatgggeggtaggegtgtacggtgggagotctata
taagcagagctcgtitagtgaaccgtcagatcgectggagacgecatccacgetgtittgace
tccatagaagacaccgggcecaccatggecggeagaageggegacagegacgaggatcet
getgaaageegtgeggetgatcaagtteetgtaccagageaaccectectectaaceceegag
ggcaccagacaggctagacggaaccgcagaagaaggtggcgogaacggcaaagacag
atccactctatcagecgagagaatcetgagceacctacctgggaagatccgecgagectgtee
ccetgecagetgectecactggaaagactgacectggatigtaatgaggactgcggcacaag
cggaacccagggcegtgggcageccccagattctggtggaatecccctacaatectcgagtet
ggcgccaaggaatgataactageacctgcetttatttgtgaaatttgtgatgcetattgetttatttgt
aaccattataagctgcaataaacaagttaacaacaacaattgcattcattttatgtttcaggttca

gggggaggtgtgggaggtttittaa

126

anti-CD3 plasmid

ctagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagticcgegtta
cataacttacggtaaatggcccgectggetgaccgeccaacgacceccgeccattgacgte

aataatgacgtatgttcccatagtaacgccaatagggactttccatigacgtcaatgggtgga

gtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgeccaagtacgeccect
attgacgtcaatgacggtaaatggccegectggcattatgecccagtacatgaccttatgggac
tttcctacttggeagtacatctacgtattagtcatcgetattaccatggtgatgcggttttgacagt
acatcaatgggcegtggatageggtitgactcacggggatttccaagtetccaccccattgacg
tcaatgggagtttgtittgocaccaaaatcaacgggactttccaaaatgtcgtaacaactccge

cccattgacgcaaatgggcggtaggcgtgtacggtggoagotctatataagcagagetegtt
tagtgaaccgicagatcgectggagacgcecatccacgetgtittgacctccatagaagacac
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cgggcgagetcggatectgagaacttcagggtgagtctatgggacccttgatgttttetttcee
cticttttctatggttaagticatgtcataggaaggggagaagtaacagggtacacatattgacc
aaatcagggtaattttgcatttgtaattttaaaaaatgctttcticttttaatatacttttttgtttatett
atttctaatactttccctaatctctttctticagggcaataatgatacaatgtatcatgectetttgea
ccattctaaagaataacagtgataattictgggttaaggcaatagcaatatttctgcatataaata
tttctgcatataaattgtaactgatgtaagaggtitcatattgctaatagcagcetacaatccaget
accattctgcttttattttatggttgggataaggctggattattctgagtccaagctaggecctttt
gctaatcatgttcatacctettatcttccteccacagetectgggcaacgtgetggtetgtgtgct
ggcccatcactttggcaaagecacgtgagatctgecaccatgggegtgaaagtgetgttcgec
ctgatctgcatcgcagttgetgaagecgacatccagatgacccagtctectagecagectcag
cgctagegtggocgatagagtgaccatcacatgtagegecageageagegtgtectacatg
aactggtaccagcaaacacctggaaaggceccctaaaaggtggatctatgacacatctaaget
gacttctggagtgccatctagattttctggecageggetecggeactgattatacaticaccate
agcagcctgcagceccgaggatatcgecacctactactgtcageagtggtectctaateccttc

accttcggccagggcaccaagcetgcagatcaccagaaccageggegggggaggaagcs
gegggggaggatetggeggeggeggeagecaggtgeagetggtgeagageggeggeg
gegtggtgcaacctggecagaagectgagactgagetgcaaggectetggetacaccttcac
ccggtacaccatgcattgggtocggcaggeccectggcaagggcctggaatggattggata
catcaaccccagcagaggctacaccaactacaaccagaaggtgaaggacagattcacaatt
tctcgggacaacagcaagaataccgecttcctgeaaatggacteectgegeccagaagata
ccggegtgtactictgegetagatattacgacgaccactactgectggactactggggcecag
ggcaccccetgtgaccgtgteccagegectecggagtggaactgatcgagggctggticagea
getggaaaageaccgtggttacattetttttcgecateggegtgtteatectgetgtacgtggte
gccagaattgtgatcgecgtgeggtatagataccagggcagcaacaacaageggatctaca
acgacatcgagatgagcagaticagaaagtaatgactcgaggtgaattcgegeeggegicg
acgctcaacagcectegactgtgecttctagttgecagecatetgttgtitgecectececegtg
ccttecttgaccctggaaggtgccacteccactgtectttcctaataaaatgaggaaattgeat

cgcattgtctgagtaggtgtcattctatictgggggaatoosoostoooocaggacagcaaggg
ggaggaltggoaagacaatagcaggeatgetggggatgeggtgggacictatgg

127

anti-CD3 plasmid

ctagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagticcgegtta
cataacttacggtaaatggcccgectggetgaccgeccaacgaccececgeccattgacgte
aataatgacgtatgttcccatagtaacgccaatagggactttccatigacgtcaatgggtgga
gtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgeccaagtacgeccect
attgacgtcaatgacggtaaatggccegectggcattatgecccagtacatgaccttatgggac
tttcctacttggeagtacatctacgtattagtcatcgetattaccatggtgatgcggttttgacagt
acatcaatgggcgtggatagcggttigactcacggggatticcaagtcteccaccecattgacg
tcaatgggagtttgtittgocaccaaaatcaacgggactttccaaaatgtcgtaacaactccge
cccattgacgcaaatgggcggtaggcgtgtacggtggoagotctatataagcagagetegtt
tagtgaaccgtcagatcgcctggagacgcecatccacgetgttttgacctccatagaagacac
cgggcgagetcggatectgagaacttcagggtgagtctatgggacccttgatgttttetttcee
cticttttctatggttaagticatgtcataggaaggggagaagtaacagggtacacatattgacc
aaatcagggtaattttgcatttgtaattttaaaaaatgctttcticttttaatatacttitttgtttatett
atttctaatactttccctaatctctttctticagggceaataatgatacaatgtatcatgectetttgea
ccattctaaagaataacagtgataattictgggttaaggcaatagcaatatttctgcatataaata
tttctgcatataaattgtaactgatgtaagaggtitcatattgctaatagcagcetacaatccaget
accattctgcttttattttatggttgggataaggctggattattctgagtccaagctaggecctttt
gctaatcatgttcatacctettatcttccteccacagetectgggeaacgtgetggtetgtgtgct
ggcccatcactttggcaaagecacgtgagatctgecaccatgggegtgaaagtgetgttcgec
ctgatctgcatcgcagttgetgaagecgacatccagatgacccagtctectagecagectcag

cgctagegtggocgatagagtgaccatcacatgtagegecageageagegtgtectacatg
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aactggtaccagcaaacacctggaaaggceccctaaaaggtggatctatgacacatctaaget
gacttctggagtgccatctagattttctggecageggetecggeactgattatacaticaccate
agcagcctgcageccgaggatatcgecacctactactgtcageagtggtectctaateccttc

accttcggccagggcaccaagcetgcagatcaccagaaccageggegggggaggaagcs
gegggggaggatetggeggeggeggeagecaggigcagetggigeagageggeggcg
gegtggtgcaacctggecagaagectgagactgagetgcaaggectetggetacaccttcac
ccggtacaccatgcattgggtocggcaggeccectggcaagggcctggaatggattggata
catcaaccccagcagaggctacaccaactacaaccagaaggtgaaggacagattcacaatt
tctcgggacaacagcaagaataccgecttcctgeaaatggacteectgegeccagaagata
ccggegtgtactictgegetagatattacgacgaccactactgectggactactggggcecag
ggcaccccetgtgaccgtgteccagegectecggacacticagegagectgagatcacectga
tcatcttcggegtgatggecggagtgatcggeacaatectgetgatcagetacggcatcaga
agactgattaagaaatccccatctgatgtgaagectctgectictectgacaccgacgtecee
ctgagcagcgtggaaatcgagaacccecgaaaccagegaccagtgataagaatictagteg
acgctcaacagcectegactgtgecttctagttgecagecatetgttgtitgecectececegtg
ccttecttgaccctggaaggtgccacteccactgtectttcctaataaaatgaggaaattgeat

cgcattgtctgagtaggtgtcattctatictgggggaatoosoostoooocaggacagcaaggg
ggaggaltggoaagacaatagcaggeatgetggggatgeggtgggacictatgg

128

KanR p57M-
MND-
(anti))medCD3-
Cocal-wPREw-
BGHpA-001

gaacagagaaacaggagaatatgggoccaaacaggatatctgtggtaageagticetgeece
ggctcagggccaagaacagitggaacagcagaatatgggccaaacaggatatetgtggta
agcagttcetgecceggetecagggecaagaacagatggteccccagatgeggteecegecect
cagcagtttctagagaaccatcagatgtitccagggtgecccaaggacctgaaatgaccctg
tgecttatttgaactaaccaatcagttcgettetegettetgttcgegegettetgetececgage
tctatataagcagagctcgtitagtgaaccgtcagatcgectggagacgecatccacgetgttt
tgacttccatagaagcectgcagggccgecaccatggeactgectgtgacageectgetget
gecactggecctgetgetgecacgeageacgeccagatatccagatgacccagtecccaag
cteectgagegectecgtgggcgaccgggtgacaatcacctgecagegectetageteegtg
tcctacatgaactggtatcagcagacacctggcaaggecccaaagagatggatctacgata
ccagcaagctggectcecggegtgcctictaggtttictggecageggetceggeacagattat
acattcaccatctctagectgcagccagaggacatcgecacctactattgeccageagtggtc
ctctaatccctttacaticggecagggcaccaagetgcagatcacaagaacctctggaggag
gaggaageggaggaggaggatecggeggeggeggctetcaggigeagetggtgeagag
cggaggaggagtgotocagecaggeagaagectgaggctgtectgtaaggectetggeta
cacattcaccagatatacaatgcactgggtgaggcaggcaccaggcaagggactggagtg
gatcggctacatcaacccctccaggggetacaccaactataatcagaaggtgaaggatcgg
ttcaccatcagcagggacaactccaagaataccgecttcctgecagatggacagectgaggc
cagaggataccggcgtgtacttttgcgeccggtactatgacgatcactactgtetggattattg
gggccagggaacaccagtgaccgtgagetecgecgeageaaagectaccacaacceectg
ccccaaggcecacctacaccegeccctaccatcgectctcagecactgagectgaggecag

aggcatccaggectgecgeaggggggaoccgtgcacacceggggectggactttgectetg
atatggcactgatcgtgctgggaggagtgacaggactgetgctgttcatcggactgggacate
ttettttgegtgcgetgtaggcaccggagaaggcagggatctggagagggaagggogaagc
ctgetgacatgeggegacgtggaggagaacccaggaccaaattttctgetgetgacctteat
cgtgetgectetgtgecagecacgecaagttttccategtgttcccacagtecccagaagggea
actggaagaatgtgccctctagetaccactattgeccticctctagegaccagaactggeaca
atgatctgctgggcatcacaatgaaggtgaagatgcccaagacccacaaggecatccagg
cagatggatggatgtgccacgcagccaagtggatcacaacctgtgactticggtgatacgg
ccccaagtatatcacacactccatccactctatccagectacctecgageagtgcaaggagt
ctatcaagcagacaaagcagggcacctggatgagecectggcttcccaccccagaactgtg
getacgecacagtgaccgacteegtggeagtggtggtgcaggcaacacctcaccacgtget
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gotgoatgagtataccggegagtggatcgacagecagtttccaaacggcaagtgegagac
agaggagtgtgagaccgtgcacaattctacagtgtggatacagegattataaggtgacaggc

ctgtgcgacgcecaccctggtggatacagagatcaccttcttitctgaggacggcaagaagga
gagcatcggcaagcccaacaccggcetacagatccaattacttcgectatgagaagggcgat

aaggtgtgcaagatgaattattgtaagcacgecggggatocggactgcctageggegtatgott
tgagttcgtggaccaggacgtgtacgcagcagcaaagetgectgagtgeccagtgggage
aaccatctccgecccaacacagaccteegtggacgtgtetetgatectggatgtggagegea
tectggactacagectgtgecaggagacctggageaagateceggtecaageageeegtgte
ccetgtggacctgtettacctggecaccaaagaacccaggaaccggaccagectttacaatca
tcaatggcaccctgaagtacttcgagacccgctatatccggatcgacatcgataaccctatca
tcagcaagatggtggocaagatctctggcagecagacagagagagagetgtggaccgagt
ggticccttacgagggcegtggagatcggeccaaatggeatectgaagacaccaaccggcta
taagtttcccctgttcatgatcggecacggeatgetggacagegatetgeacaagacctceca
ggccgaggtgtitgageacccacacctggcagaggeaccaaageagetgectgaggagg
agacactgttctttggcgataccggcatctctaagaaccccgtggagetgatcgaggactgg
ttttcctettggaagagecacagtggtgacctictttticgecateggegtgttcatectgetgtac

gtggtooccagaatcgtgatcgecgtgagatacaggtatcagggctccaacaataagagga
tctataatgacatcgagatgtctcgeticeggaagtgacgecggegtcgacaatcaacctetg
gattacaaaatttgtgaaagattgactggtattcttaactatgttgctecttitacgctatgtggata
cgctgctttaatgectttgtatcatgetattgettcecgtatggctttcattttctecctecttgtataa

atcctggttgctgtctctitatgaggagtigtgacccgttgtcaggeaacgtggegtggtgtac
actgtgtttgetgacgceaacccccactggttggggcattgccaccacctgtcagetectttceg
ggactttcgetttcceecteectattgecacggeggaactcatcgecgectgecttgeceget

gctggacaggggcteggctgtiggocactgacaaticegtggtgttgtcggggaagetgac

gtcctttccatggetgetegectgtgttgecacctggattetgegegggacgtecttctgetac

gteectteggecctecaatccageggaccttecttcecgeggectgetgecggetetgeggece
tetteegegtettegecttecgecctcagacgagteggatctecectttgggecgecteecegect
gtgtgccttctagttgecagecatetgtigtttgececteecccegtgecttecttgacectggaa

ggtgccactcccactgtectticctaataaaatgaggaaattgcatcgeattgtctgagtaggt

gtcattctattctggggggtggggtggggcaggacageaaggggagaggattgggaagaca
atagcaggcatgctggggatgcggtgoocictatgg

129

p57M-CMV-BGi-
(anti)-med-hCD3-
Cocal-BG-polyA

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatat
ggagttccgegttacataacttacggtaaatggeccgectggetgaccgeccaacgaccee
cgcccattgacgtcaataatgacgtatgttcccatagtaacgecaatagggactttceattgac
gtcaatgggtggagtatitacggtaaactgeccacttggeagtacatcaagtgtatcatatgee
aagtacgccccctattgacgtcaatgacggtaaatggeccgectggeattatgeccagtacat
gaccttatgggactttcctacttggcagtacatctacgtattagtcatcgetattaccatggtgat
geggttttggcagtacatcaatgggcgtggatageggtitgactcacggggatttccaagtct
ccaccccattgacgtcaatgggagtttgtittggcaccaaaatcaacgggactttccaaaatgt
cgtaacaactccgcecccattgacgcaaatgggeggtaggegtgtacggtgggagotctata
taagcagagctcgtitagtgaaccgtcagatcgectggagacgecatccacgetgtittgace
tccatagaagacaccgggaccgatccagectecectcgaagcettacatgtggtacegaget
cggatcctgagaacttcagggtgagtctatgggacccettgatgtttictttccecttcttttctatg
gttaagttcatgtcataggaaggggagaagtaacagggtacacatattgaccaaatcagggt
aattttgcatttgtaattttaaaaaatgctttcttctittaatatacttttttgtitatcttatttctaatactt
tcectaatetetttctttcagggcaataatgatacaatgtatcatgectetttgeaccattctaaag
aataacagtgataattictgggttaaggcaatagcaatatttctgcatataaatatttctgcatata
aattgtaactgatgtaagaggtttcatattgctaatagcagctacaatccagcetaccattctgett
ttattttatggttgggataaggcetggattatictgagtccaagetaggceccttttgetaatcatgtt
catacctcttatcttcctcccacagetectgggeaacgtgetggictgtgtgetggcccateact
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ttggcaaagcacgtgagatctgaattctgacactcctgecagggccgecaccatggeactgee
tgtgacagccectgetgetgecactggecctgetgetgeacgecageacgeccagatatcecag
atgacccagtccccaagetecctgagegectecgtgggcgacegggtgacaatcacctge
agcgcctctagetccgtgtectacatgaactggtatcagcagacacctggeaaggecccaa
agagatggatctacgataccagcaagctggcectecggegtgecttctaggtittctggcage
ggctccggeacagattatacattcaccatctetagectgeagecagaggacatcgecaccta
ctattgccagcagtggtectcetaateectttacattcggecagggeaccaagetgcagatcac
aagaacctctggaggaggaggaagcggaggaggagoatccggeggeggegactetcag
gtgcagetggtgcagageggaggaggagtgatgcagecaggcagaagectgaggctgic
ctgtaaggcctctggctacacattcaccagatatacaatgcactgggtgaggcaggcaccag
gcaagggactggagtggatcggcetacatcaaccectccaggggcetacaccaactataatca
gaaggtgaaggatcggttcaccatcagcagggacaactccaagaataccgecttectgeag
atggacagcctgaggccagaggataccggegtgtacttitgegeccggtactatgacgatca
ctactgtctggattattggggccagggaacaccagtgaccgtgageteccgeecgeageaaag
cctaccacaacccctgecccaaggecacctacaccegeccctaccatecgectetcagecac
tgagcctgaggccagaggcatccaggectgecgeaggggggoccgtgcacacccgggg
cctggactttgectetgatatggeactgategtgctgggaggagtoocaggactgetgctgtt
catcggactgggcatcttctitigecgtgcgetgtaggecaccggagaaggcagggatctgga
gagggaagggoaagectgetgacatgeggegacgtggaggagaacccaggaccaaattt
tetgetgetgacctteategtgetgectetgtgeagecacgecaagttttccategtgttcecac
agtcccagaagggcaactggaagaatgtgccctctagetaccactattgececttcectetageg
accagaactggcacaatgatctgctgggcatcacaatgaaggtgaagatgcccaagaccea
caaggccatccaggceagatggatggatgtgccacgcagecaagtggatcacaacctgtga
ctttcggtggtacggccccaagtatatcacacactccatccactctatccagectacctecga
gcagtgcaaggagtctatcaagcagacaaagcagggcacctggatgagecctggetteee
accccagaactgtggctacgccacagtgaccgactcegtggcagtggtggtocaggeaac
acctcaccacgtgcetggtgoatgagtataccggcgagtggatcgacagecagtttccaaac
ggcaagtgcgagacagaggagtgtgagaccgtgeacaattctacagtgtggtacagegatt
ataaggtgacaggcctgtgcgacgecaccetggtggatacagagatcacctictttitctgag
gacggcaagaaggagagcalcggcaageccaacaccggcetacagatccaattacttcgee

tatgagaagggcgataaggtgtgcaagatgaattattgtaagcacgeeggggatgcggactge
ctagcggegtgtggtitgagticgtggaccaggacgtgtacgcagcageaaagetgectga
gtgeccagtgggageaaccatetccgecccaacacagaccteegtggacgtgtetetgate
ctggatgtggagcgeatcctggactacagectgtgccaggagacctggageaagateceggt
ccaagcagcccgtgteeectgtggacctgtettacctggecaccaaagaacccaggaaccgg
accagcctttacaatcatcaatggcaccctgaagtacttcgagacccgctatatccggatcga
catcgataaccctatcatcagcaagatggtggocaagatctctggeagecagacagagaga
gagctgtggaccgagtggticecttacgagggcgtggagatcggeccaaatggeatectga
agacaccaaccggctataagtttccectgticatgatcggecacggeatgetggacagegat
ctgcacaagacctcccaggecgaggtgtttgageacccacacctggeagaggeaccaaag
cagctgectgaggaggagacactgtictttggegataccggceatctctaagaacceegtgga
gctgatcgagggactggttticetettggaagageacagtggtgacctictttticgecategge
gtgttcatcctgetgtacgtggtggccagaategtgategecgtgagatacaggtatcaggg
ctccaacaataagaggatctataatgacatcgagatgtctcgetticecggaagtgacgecgge
gctcaaatcctgecacaacagattcttcatgtitggaccaaatcaacttgtgataccatgetcaaa
gaggcctcaattatatttgagtitttaatititatgaaaaaaaaaaaaaaaaacggaattcaccce
accagtgcaggctgcctatcagaaagtggtgactggtatgactaatgecctggeccacaag
tatcactaagctcgcetticttgetgtccaatttctattaaaggttcctttgttccctaagtccaacta
ctaaactgggggoatattatgaagggccttgagcatctggattictgectaataaaaaacatttatt
ttcattgcaatgatgtatttaaattatitctgaatatittactaaaaagggaatgtgggagotcagt
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gcatttaaaacataaagaaatgaagagctagttcaaaccttgggaaaatacactatatcttaaa
ctccatgaaagaaggtgaggctgcaaacagcetaatgcacattggeaacageecctgatgece
tatgccttattcatcectcagaaaaggattcaagtagaggcettgatttggagottaaagtittget
aatgctgtatttta

130

Cocal envelope
plasmid

gaacagagaaacaggagaatatgggoccaaacaggatatctgtggtaageagticetgeece
ggctcagggccaagaacagitggaacagcagaatatgggccaaacaggatatetgtggta
agcagttcetgecceggetecagggecaagaacagatggteccccagatgeggteecegecect
cagcagtttctagagaaccatcagatgtitccagggtgecccaaggacctgaaatgaccctg
tgecttatttgaactaaccaatcagttcgettetegettetgttcgegegettetgetececgage
tctatataagcagagctcgtitagtgaaccgtcagatcgectggagacgecatccacgetgttt
tgacttccatagaagectgcagggccgecaccatgaactttetgetgetgaccttcategtgct
gcctetgtgecagecacgecaagttttccategtgticccacagtcccagaagggceaactgga
agaatgtgcccagctcctaccactattgtecttctagetccgaccagaactggcacaatgatet
getgggcatcaccatgaaggtgaagatgectaagacacacaaggecatccaggeagatgg
atggatgtgccacgcagcecaagtggatcaccacatgtgactttcggtggtacggecccaagt
atatcacccacagcatccactccatccagectacaagegageagtgcaaggagtecatcaa
gcagaccaagcagggcacatggatgtctcecggettceceectcagaactgtggctacgee
accgtgacagatagegtggcagtggtggtocaggcaaccccacaccacgtgctggtggat
gagtatacaggcgagtggatcgacagcecagtticccaacggeaagtgegagaccgagga
gtgtgagacagtgcacaattctaccgtgtggtacagegattataaggtgaccggectgtacg
acgccacactggtggataccgagatcacattcttticcgaggacggeaagaaggagtctate
ggcaagcccaacaccggcetacaggtctaattacticgectatgagaagggcgataaggtat
gcaagatgaattattgtaagcacgecggggatgcggactgecaageggegtgtgatitgagttc
gtggaccaggacgtgtacgcagcagcaaagetgecagagtgcccagtgggageaaccat
cagcgccecccacccagacatetgtggacgtgagectgatectggatgtggagagaatectg
gactactccctgtgccaggagacatggtccaagateegetctaagecageccgtgageceag
tggacctgtcttacctggecaccaaagaaccctggaacaggacctgcectttaccatcatcaatg
gcacactgaagtacttcgagacccggtatatcagaatcgacatcgataacccaatcatctcca
agatggtoggocaagatctccggetctcagaccgagagagagetgtggacagagtggttce
catacgagggcgtggagatcggccccaatggeatectgaagaccectacaggcetataagtt
tccactgttcatgatcggecacggceatgetggactctgatetgeacaagaccagecaggecg
aggtgtitgagcacccacacctggcagaggcaccaaagcagetgeccgaggaggagace
ctgttctttggcgatacaggceatctccaagaacccetgtggagetgatcgagggactggtiticta
gctggaagtctaccgtggtgacattcttittcgecatcggegtgttcatectgetgtacgtggtg
gcaaggatcgtgatcgecgtgeggtacagatatcagggcagcaacaataagagaatctata
atgacatcgagatgtccaggticcgcaagtgacgccggegicgacaatcaacctetggatta
caaaatttgtgaaagattgactggtattcttaactatgttgetcctittacgetatgtggatacgct
gctttaatgectttgtatcatgetattgettceegtatggctttcattttctcetecttgtataaatect
gottoctgtctetitatgaggagttgtgoccegttgtcaggcaacgtggegtggtatgcactgt
gtttgetgacgceaacceccactggttggggcattgecaccacctgtcagetectttecegggac
tttegettteceecteectattgecacggeggaactcatcgecgectgecttgecegetgetgg
acaggggctcggctgttggacactgacaattcegtggtatigtcggggaagctgacgtecttt
ccatggctgctcgectgtgttgccacctggattctgegegggacgtecttetgetacgteccett
cggcecctecaatccageggaccttectticecgeggectgetgeeggcetetgeggectcetteceg
cgtcttcgecttcgeectcagacgagtcggatceteectttgggecgecteceegectgtgtge
cttetagttgccagecatctgttgtitgeccceteeccecgtgecttecttgaccetggaaggtgce
actcccactgtcctticctaataaaatgaggaaattgcatcgceattgtctgagtaggtatcatict
attetggggogtgggatagggcaggacagcaagggggaggatigggaagacaatagea
ggcatgetggggatgcggtggocictatgg
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131 helper plasmid ttgacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatat
gag/pol atggagttccgegttacataacttacggtaaatggcccgecetggetgaccgeccaacgaccee

ccgceccattgacgtcaataatgacgtatgttcccatagtaacgccaatagggactttceattga
cgtcaatgggtggagtatitacggtaaactgeccacttggecagtacatcaagtgtatcatatge
caagtacgccccctattgacgtcaatgacggtaaatggeccgectggeattatgeccagtac
atgaccttatgggactttcctacttggcagtacatctacgtattagtcatcgcetattaccatggtg

atgcggttttggcagtacatcaatgggcgtggatageggtitgactcacggggatttccaagt
ctccaccccattgacgtcaatgggagtttgttttggcaccaaaatcaacgggactttccaaaat

gtcgtaacaactccgecccattgacgcaaatgggegataggcgtgtacggtgggaggticta
tataagcagagctcgtttagtgaaccgtcagatcgectggagacgcecatccacgetgttitga
cctccatagaagacaccgggaccgatccagecteecctcgaagettacatgtggtaccgag
ctcggatcctgagaacttcagggtgagictatgggacccettgatgttttctticeccttcttticta
tggottaagttcatgtcataggaaggggagaagtaacagggtacacatattgaccaaatcagg
gtaattttgcattigtaatittaaaaaatgctttctictittaatatacttttitgtttatcttattictaata
ctttccctaatctetttctttcagggeaataatgatacaatgtatcat gectetttgeaccattctaa
agaataacagtgataatttctgggttaaggcaatagcaatatttctgeatataaatatttctgecat
ataaattgtaactgatgtaagaggtttcatattgctaatagcagctacaatccagctaccattetg
ctittattttatggttggoataaggctggattattctgagtccaagetaggeccttttgetaatcat
gttcatacctettatcttcctcccacagetectgggeaacgtgetggtetgtgtgetggeccate
actttggcaaagcacgtgagatctgaattcgagatctgecgecgecatgggtgcgagageg
tcagtattaagcgggggagaattagatcgatgggaaaaaattcggttaaggccagggggaa
agaaaaaatataaattaaaacatatagtatgggcaagcagggagcetagaacgaticgeagtt
aatcctggcectgttagaaacatcagaaggctgtagacaaatactgggacagetacaaccate
ccttcagacaggatcagaagaacttagatcattatataatacagtagcaaccctctattgtgtg
catcaaaggatagagataaaagacaccaaggaagctitagacaagatagaggaagagcaa
aacaaaagtaagaaaaaagcacagcaagcagcagcetgacacaggacacagcaatcaggt
cagccaaaattaccctatagtgcagaacatccaggggcaaatggtacatcaggecatatcac
ctagaactttaaatgcatgggtaaaagtagtagaagagaaggctttcagcccagaagtgata
cccatgttttcagcattatcagaaggagccaccccacaagatttaaacaccatgctaaacaca
gtggooooacatcaagcagecatgcaaatgttaaaagagaccatcaatgaggaagetgca
gaatgggatagagtgcatccagtgcatgcagggcctattgcaccaggecagatgagagaa
ccaaggggaagtgacatagcaggaactactagtacccticaggaacaaataggatggatga
cacataatccacctatcccagtaggagaaatctataaaagatggataatcctgggattaaata
aaatagtaagaatgtatagccctaccagceattctggacataagacaaggaccaaaggaacce
ctttagagactatgtagaccgattctataaaactctaagagccgagcaagceticacaagaggt
aaaaaattggatgacagaaaccttgttggtccaaaatgcgaacccagattgtaagactattita
aaagcattgggaccaggagcgacactagaagaaatgatgacageatgtcagggagtggg
gggacccggcecataaagcaagagttttggctgaagcaatgagecaagtaacaaatccaget
accataatgatacagaaaggcaattttaggaaccaaagaaagactgttaagtgtitcaattgtg
gcaaagaagggcacatagccaaaaattgcagggeccctaggaaaaagggctgttggaaat
gtggaaaggaaggacaccaaatgaaagatigtactgagagacaggctaatttittagggaag
atctggccttcccacaagggaaggcecagggaattticticagagcagaccagagccaacag
ccccaccagaagagagcettcaggtitgggoaagagacaacaactcectctcagaageagg
agccgatagacaaggaactgtatcctttagettccctcagatcactetttggcagegacccecte
gtcacaataaagatagggggoocaattaaaggaagcetctattagatacaggagcagatgata
cagtattagaagaaatgaatttgccaggaagatggaaaccaaaaatgataggggoaattgg
aggttttatcaaagtaagacagtatgatcagatactcatagaaatctgcggacataaagctata
ggotacagtattagtaggacctacacctgtcaacataattggaagaaatctgttgactcagattg
gctgcactttaaattttcccattagtectattgagactgtaccagtaaaattaaagccaggaatg
gatggcccaaaagttaaacaatggccattgacagaagaaaaaataaaagcattagtagaaat
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ttgtacagaaatggaaaaggaaggaaaaatitcaaaaattgggcctgaaaatccatacaata
ctccagtatttgccataaagaaaaaagacagtactaaatggagaaaattagtagatttcagag
aacttaataagagaactcaagattictgggaagttcaattaggaataccacatcctgcagggtt
aaaacagaaaaaatcagtaacagtactggatgtggocgatgcatatttttcagticccttagat
aaagacttcaggaagtatactgcatttaccatacctagtataaacaatgagacaccagggatt
agatatcagtacaatgtgcttccacagggatggaaaggatcaccagceaatattccagtgtag
catgacaaaaatcttagagccttitagaaaacaaaatccagacatagtcatctatcaatacatg
gatgatttgtatgtaggatctgacttagaaatagggcagcatagaacaaaaatagaggaactg
agacaacatctgttgaggtggooatttaccacaccagacaaaaaacatcagaaagaacctc
cattcctttggatggottatgaactccatcctgataaatggacagtacagectatagtgctgee
agaaaaggacagctggactgtcaatgacatacagaaattagtgggaaaattgaattgggca
agtcagatttatgcagggattaaagtaaggcaattatgtaaacttcttaggggaaccaaagcea
ctaacagaagtagtaccactaacagaagaagcagagctagaactggcagaaaacaggga
gattctaaaagaaccggtacatggagtgtattatgacccatcaaaagacttaatagcagaaat
acagaagcaggggcaaggccaatggacatatcaaatitatcaagagccatttaaaaatctga
aaacaggaaagtatgcaagaatgaagggtaocccacactaatgatgtgaaacaattaacaga
ggcagtacaaaaaatagccacagaaagcatagtaatatgggoaaagactcctaaatttaaat
tacccatacaaaaggaaacatgggaagcatggtggacagagtattggcaagecacctggat
teetgagtgggagtttgtcaataccecteecttagtgaagttatggtaccagttagagaaagaa
cccataataggagcagaaactttctatgtagatggggocagccaatagggaaactaaattagg
aaaagcaggatatgtaactgacagaggaagacaaaaagttgtcccectaacggacacaac
aaatcagaagactgagttacaagcaattcatctagetitgcaggattcgggattagaagtaaa
catagtgacagactcacaatatgcattgggaatcattcaagcacaaccagataagagtgaat
cagagttagtcagtcaaataatagagcagttaataaaaaaggaaaaagtctacctggcatgg
gtaccagcacacaaaggaattggaggaaatgaacaagtagataaattggtcagtgctggaa
tcaggaaagtactatttttagatggaatagataaggcccaagaagaacatgagaaatatcaca
gtaattggagagcaatggctagtgatittaacctaccacctgtagtagcaaaagaaatagtag
ccagctgtgataaatgtcagctaaaaggggaagecatgcatggacaagtagactgtagece
aggaatatggcagctagattgtacacatttagaaggaaaagttatcttggtagcagttcatgta
gccagtggatatatagaagcagaagtaatticcagcagagacagggcaagaaacagceatac
ttcctettaaaattagcaggaagatggccagtaaaaacagtacatacagacaatggcageaa
tttcaccagtactacagttaaggccgectgttggtgggcggooatcaagcaggaatitggcat
tcectacaatcecccaaagtcaaggagtaatagaatctatgaataaagaattaaagaaaattata
ggacaggtaagagatcaggcetgaacatcttaagacagcagtacaaatggceagtattcatceca
caattitaaaagaaaagggggoattggoooostacagtgcaggggaaagaatagtagacat
aatagcaacagacatacaaactaaagaattacaaaaacaaattacaaaaattcaaaattttcg
ggotttattacagggacagcagagatccagtitggaaaggaccagcaaagetectctggaaa
gotgaagggoocagtagtaatacaagataatagtgacataaaagtagtgccaagaagaaaag
caaagatcatcagggattatggaaaacagatggcaggtgatgattgtgtggcaagtagaca
ggatgaggattaacacatggaaticcggageggccgeaggagcttigttcctigggticttgg
gagcagcaggaagcactatgggcegeagegtcaatgacgetgacggtacaggecagacaa
ttattgtctggtatagtgcagcagcagaacaatttgctgagggctattgaggcgecaacagceat
ctgttgcaactcacagtctggggacatcaagcagetccaggcaagaatectggetgtggaaa
gatacctaaaggatcaacagctcctggggatttggggttactctggaaaactcattigeacca
ctgctgtgecttggaatgctagttggagtaataaatctctggaacagatitggaatcacacgac
ctggatggagtggoacagagaaattaacaattacacaagettccgeggaattcaccecace
agtgcaggcetgectatcagaaagtggtggctgatatgoctaatgeccctggecccacaagtate
actaagctcgcetttcttgetgtccaatttctattaaaggttcetttgticcctaagtccaactactaa
actggggogatattatgaagggccttgageatctggattctgectaataaaaaacatttattttcat
tgcaatgatgtatttaaattatitctgaatattitactaaaaagggaatgtggoagotcagtgcatt
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taaaacataaagaaatgaagagctagttcaaaccttgggaaaatacactatatcttaaactcca
tgaaagaaggtgaggactgcaaacagcetaatgcacattggeaacagececctgatgectatge
cttattcatccctcagaaaaggaticaagtagaggcttgatttggaggttaaagtittgetatgcet
gtatttta
132 helper plasmid - | aatgtagtcttatgcaatactcttgtagtcttgcaacatggtaacgatgagttagcaacatgectt
Rev acaaggagagaaaaagcaccgtgcatgecgattggtggaagtaaggtggtacgategtac
cttattaggaaggcaacagacgggtctgacatggattiggacgaaccactgaattccgeattg
cagagatattgtatttaagtgcctagctcgatacaataaacgecatttgaccattcaccacattg
gtgtgcacctccaagetcgagetegtttagtgaaccgtcagatecgectggagacgecateca
cgctgttttgacctccatagaagacaccgggaccgatccagectecectcgaagetagtcga
ttaggcatctcctatggcaggaagaageggagacagcgacgaagacctectcaaggeagt
cagactcatcaagtttctctatcaaagcaacccacctcccaatcecgaggggacccgacag
gcecgaaggaatagaagaagaaggtggagagagagacagagacagatccattcgattagt
gaacggatccttageacttatctgggacgatctgeggagectgtgecteticagetaccaccg
cttgagagacttactcttgatigtaacgaggattgtggaactictgggacgcaggggootoooa
agccctcaaatattggtggaatctcctacaatattggagtcaggagctaaagaatagtgetgtt
agcttgctcaatgccacagcetatagecagtagetgaggggacagatagggttatagaagtagt
acaagaagcttggcactggccgtegtittacaacgtegtgatetgagectgggagatetetgg
ctaactagggaacccactgcttaagcctcaataaagettgecttgagtgcttcaagtagtgtgat
geeegtetgtigtgtgactctggtaactagagatc
133 Anti-CD3 SASSSVSYMN
CDRLI
134 Anti-CD3 DTSKLASG
CDRL2
135 | Anti-CD3 QQWSSNPFT
CDRL3
136 OKT3 CDRH1 GYTFTRY
137 OKT3 CDRH2 NPSRGY
138 OKT3 CDRH3 YYDDHYCLDY
139 OKT3 CDRLI1 SASSSVSYMN
140 OKT3 CDRL2 DTSKLAS
141 | OKT3 CDRL3 QQWSSNPFT
142 15E8 CDRH1 GEFSLTSY
143 15E8 CDRH2 WAGGS
144 15E8 CDRH3 DKRAPGKLYY GYPD Y
145 15E8 CDRLI1 RASESVEYYVTSLMQ
146 15E8 CDRL2 AASNYES
147 15E8 CDRL3 QQTRKVPST
148 TGN1412 GYTESY
CDRHI
149 TGN1412 YPGNVN
CDRH?2
150 TGN1412 SHYGLDWNFDV
CDRH3
151 TGN1412 HASQNIYVLN
CDRLI
152 TGN1412 KASNLHOT
CDRL2
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153

TGN1412
CDRL3

QQGQTYPYT

154

T2A

GSGEGRGSLLTCGDVEENPGP

155

E2 scFv
nucleotide

TCCGTGCTGACCCAGCCTAGCTCCGTGTCTGCCGCACCA
GGACAGAAGGTGACAATCAGCTGTTCCGGCTCTACCAG
CAACATCGGCAACAATTACGTGAGCTGGTACCAGCAGC
ACCCTGGCAAGGCCCCAAAGCTGATGATCTACGACGTG
TCCAAGAGGCCATCTGGAGTGCCTGATCGGTTCTCCGG
CTCTAAGAGCGGCAATTCCGCCTCTCTGGACATCAGCG
GACTGCAGTCCGAGGACGAGGCAGATTACTATTGCGCC
GCCTGGGACGATAGCCTGTCCGAGTTTCTGTTCGGCACC
GGCACAAAGCTGACCGTGCTGGGCTCTACAAGCGGATC
CGGCAAGCCAGGATCTGGAGAGGGCAGCACAAAGGGA
CAGGTGCAGCTGGTGGAGAGCGGAGGAAACCTGGTGC
AGCCAGGAGGCTCCCTGCGCCTGTCTTGTGCCGCCAGC
GGCTTTACCTTCGGCTCTTTTAGCATGTCCTGGGTGCGC
CAGGCACCTGGAGGAGGACTGGAGTGGGTGGCCGGCCT
GAGCGCCCGGTCTAGCCTGACACACTATGCCGACTCCG
TGAAGGGCCGCTTCACCATCTCCCGGGATAACGCCAAG
AATAGCGTGTACCTGCAGATGAATAGCCTGCGGGTGGA
GGACACAGCCGTGTACTATTGCGCCAGGCGCTCCTATG
ATTCCTCTGGCTACTGGGGCCACTTTTACTCTTATATGG
ACGTGTGGGGACAGGGCACCCTGGTGACAGTGAGCTCC

156

E2 scFv
polypeptide

SVLTQPSSVSAAPGQKVTISCSGSTSNIGNNYVSWYQQHP
GKAPKLMIYDVSKRPSGVPDRFSGSKSGNSASLDISGLQSE
DEADYYCAAWDDSLSEFLFGTGTKLTVLGSTSGSGKPGSG
EGSTKGQVQLVESGGNLVQPGGSLRLSCAASGFTFGSFSM
SWVRQAPGGGLEWVAGLSARSSLTHYADSVKGRFTISRD
NAKNSVYLOMNSLRVEDTAVYYCARRSYDSSGYWGHFY
SYMDVWGQGTLVTVSS

157

E2 scFv VL
nucleotide

TCCGTGCTGACCCAGCCTAGCTCCGTGTCTGCCGCACCA
GGACAGAAGGTGACAATCAGCTGTTCCGGCTCTACCAG
CAACATCGGCAACAATTACGTGAGCTGGTACCAGCAGC
ACCCTGGCAAGGCCCCAAAGCTGATGATCTACGACGTG
TCCAAGAGGCCATCTGGAGTGCCTGATCGGTTCTCCGG
CTCTAAGAGCGGCAATTCCGCCTCTCTGGACATCAGCG
GACTGCAGTCCGAGGACGAGGCAGATTACTATTGCGCC
GCCTGGGACGATAGCCTGTCCGAGTTTCTGTTCGGCACC
GGCACAAAGCTGACCGTGCTG

158

E2 scFv VL
polypeptide

SVLTQPSSVSAAPGQKVTISCSGSTSNIGNNYVSWYQQHP
GKAPKLMIYDVSKRPSGVPDRFSGSKSGNSASLDISGLQSE
DEADYYCAAWDDSLSEFLFGTGTKLTVL

159

E2 scFv linker
nucleotide

GGCTCTACAAGCGGATCCGGCAAGCCAGGATCTGGAGA
GGGCAGCACAAAGGGA

160

E2 scFv linker
polypeptide

GSTSGSGKPGSGEGSTKG
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161

E2 scFv VH
nucleotide

CAGGTGCAGCTGGTGGAGAGCGGAGGAAACCTGGTGC
AGCCAGGAGGCTCCCTGCGCCTGTCTTGTGCCGCCAGC
GGCTTTACCTTCGGCTCTTTTAGCATGTCCTGGGTGCGC
CAGGCACCTGGAGGAGGACTGGAGTGGGTGGCCGGCCT
GAGCGCCCGGTCTAGCCTGACACACTATGCCGACTCCG
TGAAGGGCCGCTTCACCATCTCCCGGGATAACGCCAAG
AATAGCGTGTACCTGCAGATGAATAGCCTGCGGGTGGA
GGACACAGCCGTGTACTATTGCGCCAGGCGCTCCTATG
ATTCCTCTGGCTACTGGGGCCACTTTTACTCTTATATGG
ACGTGTGGGGACAGGGCACCCTGGTGACAGTGAGCTCC

162

E2 scFv VH
polypeptide

QVQLVESGGNLVQPGGSLRLSCAASGFTFGSFSMSWVRQ
APGGGLEWVAGLSARSSLTHYADSVKGRFTISRDNAKNS
VYLQMNSLRVEDTAVYYCARRSYDSSGY WGHFYSYMDV
WGQGTLVTVSS

163

E2 scFv
nucleotide

TCCGTGCTGACCCAGCCTAGCTCCGTGTCTGCCGCACCA
GGACAGAAGGTGACAATCAGCTGTTCCGGCTCTACCAG
CAACATCGGCAACAATTACGTGAGCTGGTACCAGCAGC
ACCCTGGCAAGGCCCCAAAGCTGATGATCTACGACGTG
TCCAAGAGGCCATCTGGAGTGCCTGATCGGTTCTCCGG
CTCTAAGAGCGGCAATTCCGCCTCTCTGGACATCAGCG
GACTGCAGTCCGAGGACGAGGCAGATTACTATTGCGCC
GCCTGGGACGATAGCCTGTCCGAGTTTCTGTTCGGCACC
GGCACAAAGCTGACCGTGCTGGGCTCTACAAGCGGATC
CGGCAAGCCAGGATCTGGAGAGGGCAGCACAAAGGGA
CAGGTGCAGCTGGTGGAGAGCGGAGGAAACCTGGTGC
AGCCAGGAGGCTCCCTGCGCCTGTCTTGTGCCGCCAGC
GGCTTTACCTTCGGCTCTTTTAGCATGTCCTGGGTGCGC
CAGGCACCTGGAGGAGGACTGGAGTGGGTGGCCGGCCT
GAGCGCCCGGTCTAGCCTGACACACTATGCCGACTCCG
TGAAGGGCCGCTTCACCATCTCCCGGGATAACGCCAAG
AATAGCGTGTACCTGCAGATGAATAGCCTGCGGGTGGA
GGACACAGCCGTGTACTATTGCGCCAGGCGCTCCTATG
ATTCCTCTGGCTACTGGGGCCACTTTTACTCTTATATGG
ACGTGTGGGGACAGGGCACCCTGGTGACAGTGAGCTCC

164

E2 scFv VL

nucleotide

TCCGTGCTGACCCAGCCTAGCTCCGTGTCTGCCGCACCA
GGACAGAAGGTGACAATCAGCTGTTCCGGCTCTACCAG
CAACATCGGCAACAATTACGTGAGCTGGTACCAGCAGC
ACCCTGGCAAGGCCCCAAAGCTGATGATCTACGACGTG
TCCAAGAGGCCATCTGGAGTGCCTGATCGGTTCTCCGG
CTCTAAGAGCGGCAATTCCGCCTCTCTGGACATCAGCG
GACTGCAGTCCGAGGACGAGGCAGATTACTATTGCGCC
GCCTGGGACGATAGCCTGTCCGAGTTTCTGTTCGGCACC
GGCACAAAGCTGACCGTGCTG

165

E2 scFv linker

nucleotide

GGCTCTACAAGCGGATCCGGCAAGCCAGGATCTGGAGA
GGGCAGCACAAAGGGA

166

E2 scFv VH

CAGGTGCAGCTGGTGGAGAGCGGAGGAAACCTGGTGC
AGCCAGGAGGCTCCCTGCGCCTGTCTTGTGCCGCCAGC
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nucleotide GGCTTTACCTTCGGCTCTTTTAGCATGTCCTGGGTGCGC

CAGGCACCTGGAGGAGGACTGGAGTGGGTGGCCGGCCT
GAGCGCCCGGTCTAGCCTGACACACTATGCCGACTCCG
TGAAGGGCCGCTTCACCATCTCCCGGGATAACGCCAAG
AATAGCGTGTACCTGCAGATGAATAGCCTGCGGGTGGA
GGACACAGCCGTGTACTATTGCGCCAGGCGCTCCTATG
ATTCCTCTGGCTACTGGGGCCACTTTTACTCTTATATGG
ACGTGTGGGGACAGGGCACCCTGGTGACAGTGAGCTCC

167 E2 CDR-LI TSNIGNNYVS

168 E2 CDR-L2 LMIYDVSKRPS

169 E2 CDR-L3 AAWDDSLSEF

170 E2 CDR-H1 FTFGSFSMS

171 E2 CDR-H2 WVAGLSARSSLTHY

172 E2 CDR-H3 RRSYDSSGYWGHFYSYMDV
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CLAIMS

1. A viral particle, comprising a viral envelope comprising on the surface of
the viral envelope at least one T-cell adhesion molecule, at least one co-stimulatory
protein, or combination thereof, and an immune cell-activating protein.

2. The viral particle of claim 1, wherein the at least one T-cell adhesion
molecule is selected from CD58, HHLA2, ICAM-1, OX40L, 4-1BBL, CD40, CD155,
CD70, HVEM, GITRL, ICOSL, CD30L, SLAM, Ly-9, CD84, Ly108, MICA, MICB,
ULBP1, ULBP2, ULBP3, ULBP4, ULBPS5, ULBP6, B7-H6, and any combination
thereof.

3. The viral particle of claim 1 or claim 2, wherein the at least one T cell-
adhesion molecule is CD58.

4. The viral particle of any one of claims 1-3, wherein the at least one co-
stimulatory molecule is selected from CD45, CD2, CD4, CD5, CD8, CD9, CD16, CD22,
CD33, CD28, CD37, CD64, CD80, CD86, CD134, CD137, CD154, 0X40, 4-1BB,
CD40L, and any combination thereof.

5. The viral particle of any one of claims 1-4, wherein the at least one co-
stimulatory molecule is CD80, CD86, or CD80 and CD86.

6. The viral particle of any one of claims 1-5, wherein the immune cell-
activating protein is a protein that specifically binds CD2, CD3, CD28H, LFA-1, DNAM-
1, CD27,ICOS, LIGHT, GITR, CD30, SLAM, Ly-9, CD84, Ly108, NKG2D, NKp46,
NKp44, NKp30, CD244, TCR a chain, TCR B chain, TCR { chain, TCR vy chain, TCR &
chain, CD3 ¢ TCR subunit, CD3 y TCR subunit, CD3 8 TCR subunit, or NKp80.

7. The viral particle of any one of claims 1-6, wherein the immune cell-
activating protein is a protein that specifically binds CD3.

8. The viral particle of any one of claims 1-7, wherein the immune cell-
activating protein is an antibody or antigen binding fragment thereof that binds CD2, CD3,
CD28H, LFA-1, DNAM-1, CD27, ICOS, LIGHT, GITR, CD30, SLAM, Ly-9, CD&g4,
Ly108, NKG2D, NKp46, NKp44, NKp30, CD244, or NKp80.

9. The viral particle of any one of claims 1-8, wherein the immune cell-
activating protein is an antibody or antigen binding fragment thereof that binds CD3.

10.  The viral particle of claim 9, wherein the antibody or antigen binding

fragment thereof that binds CD?3 is an anti-CD3 scFv.
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11.  The viral particle of any one of claims 1-10, wherein the T-cell adhesion
molecule is CD58 and the co-stimulatory molecule is CDS8O0.

12. The viral particle of any one of claims 1-10, wherein the T-cell adhesion
molecule is CD58 and the co-stimulatory molecule is CD86.

13.  The viral particle of any one of claims 1-10, wherein the T-cell adhesion
molecule is CD58, the immune cell-activating protein is an anti-CD3 antibody or antigen
binding fragment thereof, and the co-stimulatory molecule is CD80.

14.  The viral particle of any one of claims 1-10, wherein the T-cell adhesion
molecule is CD58, the immune cell-activating protein is an anti-CD3 antibody or antigen

binding fragment thereof, and the co-stimulatory molecule is CD86.

15. The viral particle of any one of claims 1-14, comprising a payload.
16.  The viral particle of claim 15, wherein the payload is a nucleic acid.
17.  The viral particle of claim 16, wherein the nucleic acid is a non-coding

nucleic acid, optionally wherein the non-coding nucleic acid is an siRNA, an miRNA, or
an shRNA,

18.  The viral particle of claim 17, wherein the nucleic acid comprises a
nucleotide sequence encoding a polypeptide of interest.

19. The viral particle of any one of claims 1-14, comprising a vector genome
comprising at least one nucleotide sequence encoding a polypeptide of interest.

20. A viral particle comprising (i) a viral envelope comprising on the surface of
the viral envelope (a) an immune cell-activating protein, wherein the immune cell-
activating protein binds a T cell receptor, (b) a co-stimulatory molecule, and (c) a T cell
adhesion molecule, and (ii) a vector genome comprising at least one nucleotide sequence
encoding a polypeptide of interest.

21. The viral particle of claim 20, wherein (a) the immune cell-activating
protein is a protein that specifically binds CD2, CD3, CD28H, LFA-1, DNAM-1, CD27,
ICOS, LIGHT, GITR, CD30, SLAM, Ly-9, CD84, Ly108, NKG2D, NKp46, NKp44,
NKp30, CD244, or NKp80, (b) the co-stimulatory molecule is selected from CD45, CD2,
CD4, CD5, CDS, CD9, CD16, CD22, CD33, CD28, CD37, CD64, CD80, CD86, CD134,
CD137, CD154, 0X40, 4-1BB, CD40L, and any combination thereof, and (c) the T cell
adhesion molecule is selected from CD58, HHLA2, ICAM-1, OX40L, 4-1BBL, CD40,
CD155, CD70, HVEM, GITRL, ICOSL, CD30L, SLAM, Ly-9, CD84, Ly108, MICA,
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MICB, ULBP1, ULBP2, ULBP3, ULBP4, ULBP5, ULBP6, B7-H6, and any combination
thereof.

22, The viral particle of claim 20 or 21, wherein (a) the immune cell-activating
protein is an antibody that specifically binds CD3, or an antigen binding fragment thereof,
(b) the co-stimulatory molecule is CD80 or CD86, and (c¢) the T cell adhesion molecule is
CDs8.

23, The viral particle of any one of claims 1-22, wherein the viral envelope
comprises a membrane-bound cytokine.

24.  The viral particle of claim 23, wherein the membrane-bound cytokine is
selected from IL-2, IL-7, IL-12, IL-15, IL-18, or IL-21.

25.  The viral particle of any one of claims 1-24, wherein the viral envelope
comprises a viral envelope protein.

26.  The viral particle of claim 25, wherein the viral envelope protein is a VSV-
G envelope protein, a measles virus envelope protein, a nipha virus envelope protein, or a
cocal virus G protein.

27.  The viral particle of claim 26, wherein the viral envelope comprises a Cocal
glycoprotein or functional variant thereof.

28. The viral particle of claim 27, wherein the Cocal glycoprotein comprises an
R354Q mutation compared to SEQ ID NO: 5.

29, The viral particle of claim 27 or 28, wherein the Cocal glycoprotein
comprises an amino acid sequence at least 80%, at least 85%, at least 90%, at least 95%, at
least 96%, at least 97%, at least 98%, or at least 99% identical to any one of SEQ ID NOs:
5,13, and 19.

30. The viral particle of claim 27 or 28, wherein the Cocal glycoprotein
comprises an amino acid sequence selected from SEQ ID NOs: 5, 13, and 19.

31.  The viral particle of any one of claims 9-19 and 22-30, wherein the
antibody that binds anti-CD3 or antigen binding fragment thereof comprises an amino acid
sequence at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%,
at least 98%, or at least 99% identical to SEQ ID NO: 2 or 12.

32.  The viral particle of any one of claims 9-19 and 22-30, wherein the
antibody that binds anti-CD3 or antigen binding fragment thereof comprises SEQ ID NO:
2 or SEQ ID NO: 12.
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33.  The viral particle of any one of claims 19-32, wherein the at least one
nucleotide sequence encodes a multipartite cell-surface receptor.

34.  The viral particle of claim 33, wherein the multipartite cell-surface receptor
comprises a FKBP-rapamycin complex binding domain (FRB domain) and a FK506
binding protein domain (FKBP).

35.  The viral particle of claim 33, wherein the multipartite cell-surface receptor
is a rapamycin-activated cell-surface receptor.

36.  The viral particle of any one of claims 19-35, wherein the at least one
nucleotide sequence encodes a chimeric antigen receptor (CAR).

37.  The viral particle of any one of claims 19-32, comprising a nucleotide
sequence encoding a rapamycin activated cell-surface receptor and a nucleotide sequence
encoding a CAR.

38. The viral particle of claim 36 or 37, wherein the CAR comprises an antigen
binding domain specific for a cancer-associated antigen.

39.  The viral particle of claim 37, wherein the cancer associated antigen is
CD19, BCMA, GPRC5D, ROR1, FcRLS, alpha-fetoprotein, or Her2.

40.  The viral particle of claim 36 or 37, wherein the CAR is a universal CAR.

41. The viral particle of claim 36 or 37, wherein the CAR comprises a hapten
binding domain.

42.  The viral particle of any one of claims 19-32, wherein the vector genome
comprises from 5’ to 3’: a nucleotide sequence encoding a CAR and a nucleotide sequence

encoding a multipartite cell-surface receptor.

43, The viral particle of claim 42, wherein the nucleotide sequences are
operably linked.
44.  The viral particle of claim 42 or 43, wherein the CAR comprises an antigen

binding domain specific for a cancer-associated antigen, and wherein the multipartite cell-
surface receptor is a rapamycin-activated cell-surface receptor.

45.  The viral particle of claim 44, wherein the cancer-associated antigen is
CD19, BCMA, GPRC5D, ROR1, FcRLS, alpha-fetoprotein, or Her2.

46. A viral particle comprising (i) a viral envelope comprising on the surface of
the viral envelope (a) an immune cell-activating protein that specifically binds CD3, (b) a
co-stimulatory molecule, wherein the co-stimulatory molecule binds CD28, and (¢) a T

cell adhesion molecule, and (ii) a vector genome comprising (a) a nucleotide sequence
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encoding a rapamycin-activated cell-surface receptor, and (b) a nucleotide sequence
encoding a CAR, wherein the CAR comprises an antigen binding domain specific for a
cancer-associated antigen, optionally wherein the nucleotide sequences are operably
linked.

47.  The viral particle of any one of claims 2-19 and 21-46, wherein CD58
comprises an amino acid sequence at least 80%, at least 85%, at least 90%, at least 95%, at
least 96%, at least 97%, at least 98%, or at least 99% identical to SEQ ID NO: 17.

48.  The viral particle of any one of claims 2-19 and 21-46, wherein CD58
comprises the amino acid sequence of SEQ ID NO: 17.

49. The viral particle of any one of claims 4-11, 13, 15-19, 21-45, 47-48,
wherein CD80 comprises an amino acid sequence at least 80%, at least 85%, at least 90%,
at least 95%, at least 96%, at least 97%, at least 98%, or at least 99% identical to SEQ ID
NO: 20.

50. The viral particle of any one of claims 4-11, 13, 15-19, 21-45, 47-48,
wherein CD80 comprises the amino acid sequence of SEQ ID NO: 20.

51. The viral particle of any one of 4-10, 12, 14, 15-19, 21-45, 47-48, wherein
CD86 comprises an amino acid sequence at least 80%, at least 85%, at least 90%, at least
95%, at least 96%, at least 97%, at least 98%, or at least 99% identical to SEQ ID NO: 23.

52. The viral particle of any one of claims 4-10, 12, 14, 15-19, 21-45, 47-48,
wherein CD86 comprises the amino acid sequence of SEQ ID NO: 23.

53.  The viral particle of any one of claims 33-45 and 47-52, wherein the
multipartite cell-surface receptor comprises an amino acid sequence at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99%
identical to SEQ ID NOs: 77, 78, or 77 and 78.

54.  The viral particle of any one of claims 33-45 and 47-52, wherein the
multipartite cell-surface receptor comprises the amino acid sequence of SEQ ID NOs: 77,
78, or 77 and 78.

55.  The viral particle of any one of claims 33-45 and 47-54, wherein the
multipartite cell-surface receptor is encoded by a nucleotide sequence at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99%
identical to SEQ ID NOs: 83, 84, or 83 and 84.
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56.  The viral particle of any one of claims 33-45 and 47-54, wherein the
multipartite cell-surface receptor is encoded by the nucleotide sequence of SEQ ID NOs:
83, 84, or 83 and 84.

57.  The viral particle of any one of claims 19-56, wherein the vector genome
comprises a promoter.

58.  The viral particle of claim 57, wherein the promoter is an MND promoter, a

CAG promoter, an SV40 promoter, an SV40/CD43 promoter, or an EF-1a promoter.

59.  The viral particle of claim 57, wherein the promoter is an inducible
promoter.
60.  The viral particle of any one of claims 1-59, wherein the viral particle is a

lentiviral particle.

61.  The viral particle of any one of claims 1-60, wherein the viral particle
transduces T cells in vivo.

62.  The viral particle of any one of claims 1-61, wherein the viral particle
activates a T cell population comprising at least a 50% CD25(+) cells, at least a 70%
CD25(+) cells, or at least 90% CD25(+) cells.

63. A pharmaceutical composition comprising the viral particle of any one of
claims 1-62, and a pharmaceutically acceptable carrier.

64. A method of transducing a population of T cells in vivo in a subject,
comprising administering to the subject the viral particle of any one of claims 1-62 or the
pharmaceutical composition of claim 63, wherein the viral particle comprises a nucleotide
sequence encoding a polypeptide of interest, and wherein the polypeptide of interest is
expressed in the population of T cells after administration.

65. The method of claim 64, wherein the population of T cells secretes (i) at
least 2 x 10* pg/ml of TNFa, (ii) at least 2 x 10* pg/ml of IL-2, (iii) at least 2 x 10° pg/ml
of IFNy, or (iv) any combination of (i)-(iii), at least three days after administration of the
lentiviral particle.

66. A method of generating an immune cell expressing a chimeric antigen
receptor in a subject in need thereof, comprising administering the viral particle of any one
of claims 1-62 or the pharmaceutical composition of claim 63 to the subject, wherein the

viral particle comprises a nucleotide sequence encoding the chimeric antigen receptor.
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67. A method of treating a disease or disorder in a subject in need thereof,
comprising administering the viral particle of any one of claims 1-62 or the
pharmaceutical composition of claim 63 to the subject, wherein the viral particle
comprises a nucleotide sequence encoding a therapeutic polypeptide.

68.  The method of any one of claims 64-67, wherein the viral particle is
administered by intraperitoneal, subcutaneous, or intranodal injection.

69.  The method of claim 68, wherein the viral particle is administered by intra-
nodal injection, via inguinal lymph node.

70.  The method of any one of claims 64-69, where the subject in need thereof
has a disease or disorder, wherein the disease or disorder comprises B-cell malignancy,
relapsed/refractory CD19-expressing malignancy, diffuse large B-cell lymphoma
(DLBCL), Burkitt’s type large B-cell lymphoma (B-LBL), follicular lymphoma (FL),
chronic lymphocytic leukemia (CLL), acute lymphocytic leukemia (ALL), mantle cell
lymphoma (MCL), hematological malignancy, colon cancer, lung cancer, liver cancer,
breast cancer, renal cancer, prostate cancer, ovarian cancer, skin cancer, melanoma, bone
cancet, brain cancer, squamous cell carcinoma, leukemia, myeloma, B cell lymphoma,
kidney cancer, uterine cancer, adenocarcinoma, pancreatic cancer, chronic myelogenous
leukemia, glioblastoma, neuroblastoma, medulloblastoma, sarcoma, and any combination
thereof.

71. A kit comprising a container comprising the viral particle of any one of
claims 1-62, and optionally a pharmaceutically acceptable carrier, and instructions for
transducing T cells in vivo in a subject, comprising administering the viral particle to the
subject.

72. A kit comprising a container comprising the viral particle of any one of
claims 1-62, and optionally a pharmaceutically acceptable carrier, and instructions for
treating a subject in need thereof, comprising administering the viral particle to subject.

73.  The kit of claim 71 or 72, wherein the subject has a disease or disorder.

74.  The kit of any one of claims 71-73, wherein the instructions comprise
administering the viral particle by intraperitoneal, subcutaneous, or intranodal injection.

75.  The viral particle of any one of claims 1-62 for use in a method of
transducing T cells in vivo in a subject, comprising administering the viral particle to the

subject.
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76.  The viral particle of any one of claims 1-62 for use in a method of treating
a subject with a disease or a disorder, comprising administering the viral particle to the
subject.

77.  Use of the viral particle of any one of claims 1-62 for the manufacture of a
medicament for transducing T cells in vivo in a subject, comprising administering the viral
particle to the subject.

78.  Use of the viral particle of any one of claims 1-62 for the manufacture of a
medicament for treating a subject with a disease or a disorder, comprising administering
the viral particle to the subject.

79. A method of transducing a population of T cells ex vivo in a subject,
comprising contacting a population of T cells with the viral particle of any one of claims
1-62 or the pharmaceutical composition of claim 63, wherein the viral particle comprises a
nucleotide sequence encoding a polypeptide of interest, wherein the polypeptide of interest
is expressed in the population of T cells after administration, and wherein the contacting is
performed ex vivo.

80.  The method of claim 79, wherein the contacting is performed during a
closed-loop manufacturing process.

81.  The method of claim 79 or 80, wherein the T cells have not been previously
contacted with an exogenous activation agent during the manufacturing process.

82. The viral particle of any one of claims 27, 31-45 and 47-62, wherein the
Cocal glycoprotein comprises a K47Q mutation compared to SEQ ID NO: 5.

83. A method of activating a population of cells in a subject in vivo, comprising
administering to the subject the viral particle of any one of claims 1-62 or the
pharmaceutical composition of claim 63, wherein the viral particle comprises a nucleotide
sequence encoding a polypeptide of interest, wherein the polypeptide of interest is
expressed in a first subset of cells in the population of cells after administration, wherein
the polypeptide of interest is not expressed in a second subset of cells in the population of
cells after administration, and wherein the first and second subsets of cells are each

activated by the viral particle.
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This XML file does not appear to have any style information associated with it. The document tree is shown below.

<ST26SequencelListing dtdVersion="V1_3" fileName="061479-505001W0_SeqlList_ST26.xml" softwareName="WIPO Sequence" softwareVersion="2.2.0"
productionDate="2023-05-04">
<ApplicationIdentification>
<IPOfficeCode>W0</IPOfficeCode>
<ApplicationNumberText/>
<FilingDate/>
</ApplicationIdentification>
<ApplicantFileReference>061479-505001W0</ApplicantFileReference>
<EarliestPriorityApplicationIdentification>
<IPOfficeCode>US</IPOfficeCode>
<ApplicationNumberText>63/339,332</ApplicationNumberText>
<FilingDate>2022-05-06</FilingDate>
</EarliestPriorityApplicationIdentification>
<ApplicantName languageCode="en">Umoja Biopharma, Inc. </ApplicantName>
<InventionTitle languageCode="en">VIRAL PARTICLE WITH SURFACE STIMULATING MOLECULES</InventionTitle>
<SequenceTotalQuantity>210</SequenceTotalQuantity>
<SequenceData sequenceIDNumber="1">
<INSDSeq>
<INSDSeq_length>21</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..21</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg2">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MALPVTALLLPLALLLHAARP</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="2">
<INSDSeq>
<INSDSeq_length>248</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..248</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="g4">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>DIQMTQSPSSLSASVGDRVTITCSASSSVSYMNWYQQTPGKAPKRWIYDTSKLASGVPSRFSGSGSGTDYTFTISSLQPEDIATYYCQQWSSNPFTFGQGTKLQITRTSGGGGSGGGGSGGGGSQVQLV(
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="3">
<INSDSeq>
<INSDSeq_length>45</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..45</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q6">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>TTTPAPRPPTPAPTIASQPLSLRPEASRPAAGGAVHTRGLDFASD</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="4">
<INSDSeq>
<INSDSeq_length>53</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>



<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..53</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q8">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MALIVLGGVAGLLLFIGLGIFFCVRCRHRRRQGSGEGRGSLLTCGDVEENPGP</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="5">
<INSDSeq>
<INSDSeq_length>511</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..511</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="ql0">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>NFLLLTFIVLPLCSHAKFSIVFPQSQKGNWKNVPSSYHYCPSSSDQNWHNDLLGITMKVKMPKTHKAIQADGWMCHAAKWITTCDFRWYGPKYITHSIHSIQPTSEQCKESIKQTKQGTWMSPGFPPQN(
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="6">
<INSDSeq>
<INSDSeq_length>63</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..63</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="ql12">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggcactgcctgtgacagccctgetgetgecactggecctgetgetgeacgcagecacgeccca</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="7">
<INSDSeq>
<INSDSeq_length>744</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..744</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="ql14">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>gatatccagatgacccagtccccaagctccctgagegectccgtgggegaccgggtgacaatcacctgeagegectctagetccgtgtectacatgaactggtatcagcagacacctggecaaggecccai
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="8">
<INSDSeq>
<INSDSeq_length>135</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>



<INSDFeature_location>1..135</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q16">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>accacaacccctgccccaaggccacctacacccgeccctaccatcgectctcagecactgagectgaggeccagaggecatccaggectgecgeagggggggecgtgeacacccggggectggactttgect
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="9">
<INSDSeq>
<INSDSeq_length>159</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..159</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q18">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggcactgatcgtgctgggaggagtggcaggactgetgetgttcatcggactgggecatcttcttttgegtgegetgtaggcaccggagaaggecagggatctggagagggaaggggaagectgetgacat
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="10">
<INSDSeq>
<INSDSeq_length>1533</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..1533</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg20">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>aattttctgctgectgaccttcatcgtgetgectctgtgecagecacgecaagttttccatcgtgttcccacagtcccagaagggcaactggaagaatgtgecctctagetaccactattgeccttectet
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="11">
<INSDSeq>
<INSDSeq_length>17</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..17</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q22">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MGVKVLFALICIAVAEA</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="12">
<INSDSeq>
<INSDSeq_length>245</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..245</INSDFeature_location>
<INSDFeature_quals>



<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q24">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>DIQMTQSPSSLSASVGDRVTITCSASSSVSYMNWYQQTPGKAPKRWIYDTSKLASGVPSRFSGSGSGTDYTFTISSLQPEDIATYYCQQWSSNPFTFGQGTKLQITRTSGGGGSGGGGSGGGGSQVQL V!
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="13">
<INSDSeq>
<INSDSeq_length>62</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..62</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q26">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>GVELIEGWFSSWKSTVVTFFFAIGVFILLYVVARIVIAVRYRYQGSNNKRIYNDIEMSRFRK</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="14">
<INSDSeq>
<INSDSeq_length>51</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..51</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q28">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atgggcgtgaaagtgctgttcgeccctgatctgecatcgcagttgetgaagecc</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="15">
<INSDSeq>
<INSDSeq_length>735</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..735</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q30">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>gacatccagatgacccagtctcctagcagcctcagegctagegtgggegatagagtgaccatcacatgtagegeccagecagecagegtgtcctacatgaactggtaccagcaaacacctggaaaggeccct
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="16">
<INSDSeq>
<INSDSeq_length>186</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..186</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>



<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg32">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>ggagtggaactgatcgagggctggttcagcagctggaaaagcaccgtggttacattctttttcgecatcggegtgttcatcctgetgtacgtggtcgeccagaattgtgategecgtgeggtatagatac
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="17">
<INSDSeq>
<INSDSeq_length>250</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..250</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q34">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MVAGSDAGRALGVLSVVCLLHCFGFISCFSQQIYGVVYGNVTFHVPSNVPLKEVLWKKQKDKVAELENSEFRAFSSFKNRVYLDTVSGSLTIYNLTSSDEDEYEMESPNITDTMKFFLYVLESLPSPTL®
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="18">
<INSDSeq>
<INSDSeq_length>750</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..750</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q36">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggttgctgggagcgacgeggggegggccctgggggtcctcagegtggtetgectgetgeactgetttggtttcatcagetgtttttcccaacaaatatatggtgttgtgtatgggaatgtaactttc
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="19">
<INSDSeq>
<INSDSeq_length>93</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..93</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg38">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>SGFEHPHLAEAPKQLPEEETLFFGDTGISKNPVELIEGWFSSWKSTVVTFFFAIGVFILLYVVARIVIAVRYRYQGSNNKRIYNDIEMSRFRK</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="20">
<INSDSeq>
<INSDSeq_length>288</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..288</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>



<INSDQualifier id="q40">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MGHTRRQGTSPSKCPYLNFFQLLVLAGLSHFCSGVIHVTKEVKEVATLSCGHNVSVEELAQTRIYWQKEKKMVLTMMSGDMNIWPEYKNRTIFDITNNLSIVILALRPSDEGTYECVVLKYEKDAFKRE}
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="21">
<INSDSeq>
<INSDSeq_length>864</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..864</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q42">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atgggccacacacggaggcagggaacatcaccatccaagtgtccatacctcaatttctttcagetcttggtgetggetggtctttctcacttctgttcaggtgttatccacgtgaccaaggaagtgaaay
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="22">
<INSDSeq>
<INSDSeq_length>279</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..279</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q44">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>tccggattcgagcacccccacctggecgaggeccctaagecagetgectgaagaagagacactgtttttcggagataccggecatcagcaaaaaccccgtggagetgatcgagggetggttcagetettgg,
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="23">
<INSDSeq>
<INSDSeq_length>329</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..329</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q46">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MDPQCTMGLSNILFVMAFLLSGAAPLKIQAYFNETADLPCQFANSQNQSLSELVVFWQDQENLVLNEVYLGKEKFDSVHSKYMGRTSFDSDSWTLRLHNLQIKDKGLYQCITHHKKPTGMIRIHQMNSE
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="24">
<INSDSeq>
<INSDSeq_length>987</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..987</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q48">
<INSDQualifier_name>organism</INSDQualifier_name>



<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggatccccagtgcactatgggactgagtaacattctctttgtgatggecttcctgetctetggtgetgetectctgaagattcaagettatttcaatgagactgcagacctgecatgecaatttgea:
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="25">
<INSDSeq>
<INSDSeq_length>113</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..113</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg50">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>SGGSTSGSGKPGSGEGSTKGPEITLIIFGVMAGVIGTILLISYGIRRLALKYWWNLLQYWSQELKNSAVSLLNATAIAVAEGTDRVIEVVQGACRAIRHIPRRIRQGLERILL </INSDSeq_sequen
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="26">
<INSDSeq>
<INSDSeq_length/>
<INSDSeq_moltype/>
<INSDSeq_division/>
<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="27">
<INSDSeq>
<INSDSeq_length/>
<INSDSeq_moltype/>
<INSDSeq_division/>
<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="28">
<INSDSeq>
<INSDSeq_length>339</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..339</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg52">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>tccggaggatctacaagcggctctggcaagectggcageggagaaggcagcaccaagggecctgagatcacactgatcatctteggegtgatggecggegtcateggecaccatectgetgatcagetacy
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="29">
<INSDSeq>
<INSDSeq_length/>
<INSDSeq_moltype/>
<INSDSeq_division/>
<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="30">
<INSDSeq>
<INSDSeq_length/>
<INSDSeq_moltype/>
<INSDSeq_division/>
<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="31">
<INSDSeq>
<INSDSeq_length>119</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..119</INSDFeature_location>
<INSDFeature_quals>



<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q54">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>SGGSTSGSGKPGSGEGSTKGNWLWYIRIFIIIVGSLIGLRIVFAVLSLVNRGWEALKYWWNLLQYWSQELKNSAVSLLNATAIAVAEGTDRVIEVVQGACRAIRHIPRRIRQGLERILL </INSDSeq_
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="32">
<INSDSeq>
<INSDSeq_length/>
<INSDSeq_moltype/>
<INSDSeq_division/>
<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="33">
<INSDSeq>
<INSDSeq_length/>
<INSDSeq_moltype/>
<INSDSeq_division/>
<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="34">
<INSDSeq>
<INSDSeq_length>357</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..357</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q56">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>tccggaggaagcaccagcggctctggecaagectggecageggegagggetctaccaagggecaattggetgtggtacatcagaatcttcatcatcatcgtgggecagectgatcggectgagaategtgttcy
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="35">
<INSDSeq>
<INSDSeq_length>353</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..353</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q58">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>gaacagagaaacaggagaatatgggccaaacaggatatctgtggtaagcagttcctgccccggetcagggccaagaacagttggaacagcagaatatgggeccaaacaggatatctgtggtaageagttc
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="36">
<INSDSeq>
<INSDSeq_length>17</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..17</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q60">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>



</INSDSeq_feature-table>
<INSDSeq_sequence>YINPSRGYTNYNQKVKD</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="37">
<INSDSeq>
<INSDSeq_length>112</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..112</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg62">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>SGGGGGSGGGGSGGGGSYIRIFIIIVGSLIGLRIVFAVLSLVNRGWEALKYWWNLLQYWSQELKNSAVSLLNATATAVAEGTDRVIEVVQGACRAIRHIPRRIRQGLERILL </INSDSeq_sequenc
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="38">
<INSDSeq>
<INSDSeq_length>10</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..10</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q64">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>YYDDHYCLDY</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="39">
<INSDSeq>
<INSDSeq_length>11</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..11</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q66">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>RASQDISKYLN</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="40">
<INSDSeq>
<INSDSeq_length>336</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..336</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q68">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>tccggaggcggtggaggctctggtggcggagggageggtggeggaggcagetacatcagaatcttcatcatcategtgggecagectgateggectgagaategtgttcgecgttctgagectggtgaac



</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="41">
<INSDSeqg>
<INSDSeq_length>7</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..7</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q70">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>HTSRLHS</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="42">
<INSDSeq>
<INSDSeq_length>9</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..9</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q72">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>QQGNTLPYT</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="43">
<INSDSeqg>
<INSDSeq_length>83</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..83</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q75">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>GVELIEGWFSSWKSTVVTFFFAIGVFILLYVVARIVIAVRYRYQGSNNKRIYNDIEMSRFRKGSGEGRGSLLTCGDVEENPGP </INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="44">
<INSDSeqg>
<INSDSeq_length>4</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..4</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q77">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>DYGV</INSDSeq_sequence>
</INSDSeq>
</SequenceData>



<SequenceData sequenceIDNumber="45">
<INSDSeq>
<INSDSeq_length>16</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..16</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q79">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>VIWGSETTYYNSALKS</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="46">
<INSDSeq>
<INSDSeq_length>12</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..12</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q81">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>HYYYGGSYAMDY</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="47">
<INSDSeq>
<INSDSeq_length>249</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..249</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q83">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>ggagtggaactgatcgagggctggttcagcagctggaaaagcaccgtggttacattctttttcgecatcggegtgttcatcctgetgtacgtggtcgecagaattgtgategecgtgeggtatagatac
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="48">
<INSDSeq>
<INSDSeq_length>5</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..5</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q85">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>RYTMH</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="49">
<INSDSeq>



<INSDSeq_length>1296</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..1296</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q87">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MLLLVTSLLLCELPHPAFLLIPDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEIT
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="50">
<INSDSeq>
<INSDSeq_length>22</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..22</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q89">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MLLLVTSLLLCELPHPAFLLIP</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="51">
<INSDSeq>
<INSDSeq_length>245</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..245</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q91">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>DIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITGSTSGSGKPGSGEGSTKGEVKL(
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="52">
<INSDSeq>
<INSDSeq_length>40</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..40</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q93">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>ESKYGPPCPPCPMFWVLVVVGGVLACYSLLVTVAFIIFWV</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="53">
<INSDSeq>
<INSDSeq_length>42</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>



<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..42</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q95">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>KRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCEL</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="54">
<INSDSeq>
<INSDSeq_length>112</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..112</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q97">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>RVKFSRSADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR </INSDSeq_sequenc
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="55">
<INSDSeq>
<INSDSeq_length>22</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..22</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q@99">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>GSGATNFSLLKQAGDVEENPGP</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="56">
<INSDSeq>
<INSDSeq_length>89</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..89</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q101">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>EMWHEGLEEASRLYFGERNVKGMFEVLEPLHAMMERGPQTLKETSFNQAYGRDLMEAQEWCRKYMKSGNVKDLLQAWDLYYHVFRRISK</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="57">
<INSDSeq>
<INSDSeq_length>126</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>



<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..126</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="ql1@3">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MPLGLLWLGLALLGALHAQAGVQVETISPGDGRTFPKRGQTCVVHYTGMLEDGKKFDSSRDRNKPFKFMLGKQEVIRGWEEGVAQMSVGQRAKLTISPDYAYGATGHPGIIPPHATLVFDVELLKL </I
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="58">
<INSDSeq>
<INSDSeq_length>125</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..125</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="ql1@5">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>GEGSNTSKENPFLFALEAVVISVGSMGLIISLLCVYFWLERTMPRIPTLKNLEDLVTEYHGNFSAWSGVSKGLAESLQPDYSERLCLVSEIPPKGGALGEGPGASPCNQHSPYWAPPCYTLKPET </IN
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="59">
<INSDSeq>
<INSDSeq_length>114</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..114</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="ql1@7">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPILWHEMWHEGLEEASRLYFGERNVKGMFEVLEPLHAMMERGPQTLKETSFNQAYGRDLMEAQEWCRKYMKSGNVKDLLQAWDLYYHVFRRISK </INSDSeq_seque
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="60">
<INSDSeq>
<INSDSeq_length>315</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..315</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q1@9">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>GKDTIPWLGHLLVGLSGAFGFIILVYLLINCRNTGPWLKKVLKCNTPDPSKFFSQLSSEHGGDVQKWLSSPFPSSSFSPGGLAPEISPLEVLERDKVTQLLLQQDKVPEPASLSSNHSLTSCFTNQGYF
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="61">
<INSDSeq>
<INSDSeq_length>3891</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>



<INSDFeature_location>1..3891</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q111">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atgctgctgctggtgacctccctgetgetgtgegagetgectcacccagectttetgetgatccccgacatccagatgacacagaccacaagetcecctgtetgecagectgggegacagagtgaccatct
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="62">
<INSDSeq>
<INSDSeq_length>66</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..66</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q113">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atgctgctgectggtgacctccctgetgetgtgegagetgectcacccagectttetgetgatcccc</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="63">
<INSDSeq>
<INSDSeq_length>735</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..735</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q115">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>gacatccagatgacacagaccacaagctccctgtctgecagectgggegacagagtgaccatctectgtagggectctcaggatatcagcaagtacctgaactggtatcagecagaagecagatggeacag
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="64">
<INSDSeq>
<INSDSeq_length>120</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..120</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q117">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>gagtctaagtatggcccaccctgecctecatgtccaatgttctgggtgetggtggtggtgggaggegtgetggectgttacteccctgetggtgaccgtggectttatcatettetgggtg</INSDSeq,
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="65">
<INSDSeq>
<INSDSeq_length>126</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..126</INSDFeature_location>
<INSDFeature_quals>



<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q119">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>aagagaggcaggaagaagctgctgtatatctttaagcagecccttcatgegecctgtgecagaccacacaggaggaggacggetgeagetgteggtttccagaggaggaggagggaggatgegagetg</I
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="66">
<INSDSeq>
<INSDSeq_length>336</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..336</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="ql121">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>cgcgtgaagttcagccggtccgecgatgcccctgectaccagcagggecagaaccagetgtataacgagetgaatctgggecggagagaggagtacgacgtgctggataagaggaggggaagggacccayg
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="67">
<INSDSeq>
<INSDSeq_length>66</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..66</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q123">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>ggatctggagccaccaactttagcctgectgaagcaggcaggegatgtggaggagaatccaggacct</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="68">
<INSDSeq>
<INSDSeq_length>267</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..267</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q125">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>gagatgtggcacgagggactggaggaggcaagcaggctgtactttggecgageggaatgtgaagggcatgttcgaggtgctggagecactgcacgcaatgatggagaggggaccacagaccctgaaggag,
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="69">
<INSDSeq>
<INSDSeq_length>66</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..66</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>



<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q127">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>ggctccggegccaccaacttctecctgetgaagecaggecggegatgtggaagaaaatccaggacca</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="70">
<INSDSeq>
<INSDSeq_length>378</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..378</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q129">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atgcctctgggactgectgtggctgggactggecctgetgggegecctgeacgeccaggecggegtgecaggtggagacaatcagecctggegacggeagaacctttccaaagaggggecagacatgegtg
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="71">
<INSDSeq>
<INSDSeq_length>375</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..375</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q131">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>ggcgagggctctaacaccagcaaggagaatccatttctgttcgcactggaggecagtggtcatctccgtgggetctatgggectgatcatcteccctgetgtgegtgtacttttggetggagagaacaatg
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="72">
<INSDSeq>
<INSDSeq_length>66</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..66</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q133">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>ggctctggegccaccaacttcagecctgetgaagcaagecggegacgtggaagaaaacccaggacca</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="73">
<INSDSeq>
<INSDSeq_length>342</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..342</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>



<INSDQualifier id="q135">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggcactgccagtgaccgccctgetgetgectctggecctgetgetgecacgecagecagacccatcctgtggecacgaaatgtggecatgaaggectggaggaggcaagecagactgtactttggegagaga:
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="74">
<INSDSeq>
<INSDSeq_length>945</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..945</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q137">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>ggcaaggatacaatcccttggctgggacacctgctggtgggactgageggagectttggettcatcatectggtgtatctgetgatcaactgcagaaatacaggeccatggectgaagaaggtgetgaag
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="75">
<INSDSeq>
<INSDSeq_length>1297</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..1297</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q139">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MEMWHEGLEEASRLYFGERNVKGMFEVLEPLHAMMERGPQTLKETSFNQAYGRDLMEAQEWCRKYMKSGNVKDLLQAWDLYYHVFRRISKGSGATNFSLLKQAGDVEENPGPMPLGLLWLGLALLGALH
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="76">
<INSDSeq>
<INSDSeq_length>112</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..112</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="ql141">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MEMWHEGLEEASRLYFGERNVKGMFEVLEPLHAMMERGPQTLKETSFNQAYGRDLMEAQEWCRKYMKSGNVKDLLQAWDLYYHVFRRISKGSGATNFSLLKQAGDVEENPGP </INSDSeq_sequenc
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="77">
<INSDSeq>
<INSDSeq_length>273</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..273</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q143">
<INSDQualifier_name>organism</INSDQualifier_name>



<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MPLGLLWLGLALLGALHAQAGVQVETISPGDGRTFPKRGQTCVVHYTGMLEDGKKFDSSRDRNKPFKFMLGKQEVIRGWEEGVAQMSVGQRAKLTISPDYAYGATGHPGIIPPHATLVFDVELLKLGEG!
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="78">
<INSDSeq>
<INSDSeq_length>451</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..451</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q145">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPILWHEMWHEGLEEASRLYFGERNVKGMFEVLEPLHAMMERGPQTLKETSFNQAYGRDLMEAQEWCRKYMKSGNVKDLLQAWDLYYHVFRRISKGKDTIPWLGHLLVGL!
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="79">
<INSDSeq>
<INSDSeq_length>267</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..267</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q147">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MLLLVTSLLLCELPHPAFLLIPDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLELT!
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="80">
<INSDSeq>
<INSDSeq_length>194</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..194</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q149">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>ESKYGPPCPPCPMFWVLVVVGGVLACYSLLVTVAFIIFWVKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGG
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="81">
<INSDSeq>
<INSDSeq_length>3894</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..3894</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q151">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>



</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggagatgtggcacgagggactggaggaggcaagcagactgtactttggcgagaggaacgtgaagggcatgttcgaggtgctggageccactgcacgcaatgatggagaggggaccacagaccctgaag;
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="82">
<INSDSeq>
<INSDSeq_length>336</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..336</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q153">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggagatgtggcacgagggactggaggaggcaagcagactgtactttggcgagaggaacgtgaagggcatgttcgaggtgctggageccactgecacgcaatgatggagaggggaccacagaccctgaag;
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="83">
<INSDSeq>
<INSDSeq_length>819</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..819</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q155">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atgccactgggactgctgtggctgggactggeccctgetgggecgecctgecacgeccaggecggegtgcaggtggagacaatcagecctggegacggacgcacctttccaaagaggggacagacatgegtg;
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="84">
<INSDSeq>
<INSDSeq_length>1353</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..1353</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q157">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggcactgccagtgaccgccctgectgetgectctggecctgetgetgecacgecagecagacccatcctgtggecacgaaatgtggecatgaaggectggaggaggcaageaggetgtactttggegagegg.
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="85">
<INSDSeq>
<INSDSeq_length>801</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..801</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q159">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>



</INSDSeq_feature-table>
<INSDSeq_sequence>atgctgctgctggtgaccagecctgetgetgtgegagetgecacaccctgecttectgetgatcccagatatccagatgacacagaccacatcctetetgtecgectctetgggegacagagtgaccatct
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="86">
<INSDSeq>
<INSDSeq_length>582</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..582</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q161">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>gagtctaagtatggccctccatgeccccccttgtectatgttctgggtgetggtggtggtgggaggegtgetggectgttactecctgetggtgaccgtggectttatcatecttctgggtgaagegegge
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="87">
<INSDSeq>
<INSDSeq_length>794</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..794</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q163">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MEMWHEGLEEASRLYFGERNVKGMFEVLEPLHAMMERGPQTLKETSFNQAYGRDLMEAQEWCRKYMKSGNVKDLLQAWDLYYHVFRRISKGSGATNFSLLKQAGDVEENPGPMLLLVTSLLLCELPHPA
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="88">
<INSDSeq>
<INSDSeq_length>112</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..112</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q165">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MEMWHEGLEEASRLYFGERNVKGMFEVLEPLHAMMERGPQTLKETSFNQAYGRDLMEAQEWCRKYMKSGNVKDLLQAWDLYYHVFRRISKGSGATNFSLLKQAGDVEENPGP < /INSDSeq_sequenc
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="89">
<INSDSeq>
<INSDSeq_length>267</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..267</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q167">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MLLLVTSLLLCELPHPAFLLIPDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLELT!



</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="90">
<INSDSeq>
<INSDSeq_length>216</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..216</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q169">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>ESKYGPPCPPCPMFWVLVVVGGVLACYSLLVTVAFIIFWVKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGG
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="91">
<INSDSeq>
<INSDSeq_length>199</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..199</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q171">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MGRGLLRGLWPLHIVLWTRIASTIPPHVQKSVNNDMIVTDNNGAVKFPQLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKP(
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="92">
<INSDSeq>
<INSDSeq_length>2385</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..2385</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q173">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggagatgtggcacgagggactggaggaggcatccagactgtacttcggcgagaggaacgtgaagggecatgtttgaggtgctggageccactgecacgeccatgatggagagaggeccccagaccctgaag;
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="93">
<INSDSeq>
<INSDSeq_length>336</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..336</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q175">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggagatgtggcacgagggactggaggaggcatccagactgtacttcggcgagaggaacgtgaagggecatgtttgaggtgctggageccactgcacgeccatgatggagagaggeccccagaccctgaag;
</INSDSeq>
</SequenceData>



<SequenceData sequenceIDNumber="94">
<INSDSeq>
<INSDSeq_length>801</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..801</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q177">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atgctgctgctggtgacatccctgetgetgtgegagetgecacacccagecttectgetgatccccgatatccagatgacccagaccacaagetccctgagegectecctgggegacagggtgacaatct
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="95">
<INSDSeq>
<INSDSeq_length>648</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..648</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q179">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>gagtccaagtacggcccaccctgecctccatgtcccatgttttgggtgetggtggtggtgggaggegtgetggectgttattecctgetggtgaccgtggecttcatcatecttttgggtgaagegegge
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="96">
<INSDSeq>
<INSDSeq_length>600</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..600</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q181">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atgggaagaggactgctgaggggactgtggccactgcacatcgtgetgtggaccaggatcgectctacaatcccaccccacgtgecagaagagegtgaacaatgacatgatcgtgaccgataacaatggey
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="97">
<INSDSeq>
<INSDSeq_length>67</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..67</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q183">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>SGHFSEPEITLIIFGVMAGVIGTILLISYGIRRLIKKSPSDVKPLPSPDTDVPLSSVEIENPETSDQ</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="98">
<INSDSeq>



<INSDSeq_length>201</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..201</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q185">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>tccggacacttcagcgagcctgagatcaccctgatcatcttcggegtgatggecggagtgatcggcacaatcctgetgatcagectacggecatcagaagactgattaagaaatccccatctgatgtgaag
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="99">
<INSDSeq>
<INSDSeq_length>500</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..500</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q187">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MGARASVLSGGELDRWEKIRLRPGGKKKYKLKHIVWASRELERFAVNPGLLETSEGCRQILGQLQPSLQTGSEELRSLYNTVATLYCVHQRIEIKDTKEALDKIEEEQNKSKKKAQQAAADTGHSNQVS
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="100">
<INSDSeq>
<INSDSeq_length>1003</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..1003</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q189">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>FFREDLAFPQGKAREFSSEQTRANSPTRRELQVWGRDNNSLSEAGADRQGTVSFSFPQITLWQRPLVTIKIGGQLKEALLDTGADDTVLEEMNLPGRWKPKMIGGIGGFIKVRQYDQILIEICGHKAIG™
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="101">
<INSDSeq>
<INSDSeq_length>4307</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..4307</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q191">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atgggcgcccgecgeccagegtgetttctggeggegagetggacaggtgggagaagattcgectgeggectggaggaaagaaaaagtacaagetgaagecacategtgtgggettctcgggaactggaaagat
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="102">
<INSDSeq>
<INSDSeq_length>116</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>



<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..116</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q193">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MAGRSGDSDEDLLKAVRLIKFLYQSNPPPNPEGTRQARRNRRRRWRERQRQIHSISERILSTYLGRSAEPVPLQLPPLERLTLDCNEDCGTSGTQGVGSPQILVESPTILESGAKE </INSDSeq_seq
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="103">
<INSDSeq>
<INSDSeq_length>351</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..351</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q195">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggccggcagaagcggcgacagegacgaggatctgetgaaagecgtgeggetgatcaagttcctgtaccagagcaaccctectectaaccccgagggeaccagacaggetagacggaaccgcagaagai
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="104">
<INSDSeq>
<INSDSeq_length>1539</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..1539</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q197">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atgaactttctgctgctgaccttcatcgtgetgectctgtgecagecacgeccaagttttccategtgttcccacagtcccagaagggecaactggaagaatgtgeccagetectaccactattgtecttet
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="105">
<INSDSeq>
<INSDSeq_length>65</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..65</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q199">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>HFSEPEITLIIFGVMAGVIGTILLISYGIRRLIKKSPSDVKPLPSPDTDVPLSSVEIENPETSDQ</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="106">
<INSDSeq>
<INSDSeq_length>195</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>



<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..195</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q201">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>cacttcagcgagcctgagatcaccctgatcatcttcggegtgatggeccggagtgatcggecacaatcctgetgatcagctacggecatcagaagactgattaagaaatccccatctgatgtgaagectctg
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="107">
<INSDSeq>
<INSDSeq_length>324</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..324</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q203">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MGVKVLFALICIAVAEADIQMTQSPSSLSASVGDRVTITCSASSSVSYMNWYQQTPGKAPKRWIYDTSKLASGVPSRFSGSGSGTDYTFTISSLQPEDIATYYCQQWSSNPFTFGQGTKLQITRTSGGG(
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="108">
<INSDSeq>
<INSDSeq_length>972</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..972</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q205">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atgggcgtgaaagtgctgttcgeccctgatctgecatcgecagttgetgaagccgacatccagatgacccagtctcectagecagectcagegetagegtgggecgatagagtgaccatcacatgtagegecage:
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="109">
<INSDSeq>
<INSDSeq_length>355</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..355</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q207">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MGVKVLFALICIAVAEADIQMTQSPSSLSASVGDRVTITCSASSSVSYMNWYQQTPGKAPKRWIYDTSKLASGVPSRFSGSGSGTDYTFTISSLQPEDIATYYCQQWSSNPFTFGQGTKLQITRTSGGG(
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="110">
<INSDSeq>
<INSDSeq_length>1062</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>



<INSDFeature_location>1..1062</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q209">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atgggcgtgaaagtgctgttcgecctgatctgecatcgecagttgetgaageccgacatccagatgacccagtctcctagecagectcagegetagegtgggegatagagtgaccatcacatgtagegecage:
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="111">
<INSDSeq>
<INSDSeq_length>374</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..374</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q211">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MGVKVLFALICIAVAEADIQMTQSPSSLSASVGDRVTITCSASSSVSYMNWYQQTPGKAPKRWIYDTSKLASGVPSRFSGSGSGTDYTFTISSLQPEDIATYYCQQWSSNPFTFGQGTKLQITRTSGGG(
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="112">
<INSDSeq>
<INSDSeq_length>1122</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..1122</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q213">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atgggcgtgaaagtgctgttcgeccctgatctgecatcgecagttgetgaageccgacatccagatgacccagtctcctagecagectcagegetagegtgggegatagagtgaccatcacatgtagegecage:
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="113">
<INSDSeq>
<INSDSeq_length>380</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..380</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q215">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MGVKVLFALICIAVAEADIQMTQSPSSLSASVGDRVTITCSASSSVSYMNWYQQTPGKAPKRWIYDTSKLASGVPSRFSGSGSGTDYTFTISSLQPEDIATYYCQQWSSNPFTFGQGTKLQITRTSGGG(
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="114">
<INSDSeq>
<INSDSeq_length>1140</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..1140</INSDFeature_location>
<INSDFeature_quals>



<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q217">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atgggcgtgaaagtgctgttcgeccctgatctgecatcgecagttgetgaageccgacatccagatgacccagtctectagecagectcagegetagegtgggcgatagagtgaccatcacatgtagegecage:
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="115">
<INSDSeq>
<INSDSeq_length>373</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..373</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q219">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MGVKVLFALICIAVAEADIQMTQSPSSLSASVGDRVTITCSASSSVSYMNWYQQTPGKAPKRWIYDTSKLASGVPSRFSGSGSGTDYTFTISSLQPEDIATYYCQQWSSNPFTFGQGTKLQITRTSGGG(
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="116">
<INSDSeq>
<INSDSeq_length>1119</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..1119</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q221">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atgggcgtgaaagtgctgttcgeccctgatctgecatcgecagttgetgaageccgacatccagatgacccagtctectagecagectcagegetagegtgggecgatagagtgaccatcacatgtagegecage:
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="117">
<INSDSeq>
<INSDSeq_length>856</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..856</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q223">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MGVKVLFALICIAVAEADIQMTQSPSSLSASVGDRVTITCSASSSVSYMNWYQQTPGKAPKRWIYDTSKLASGVPSRFSGSGSGTDYTFTISSLQPEDIATYYCQQWSSNPFTFGQGTKLQITRTSGGG(
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="118">
<INSDSeq>
<INSDSeq_length>2568</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..2568</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>



<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q@225">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atgggcgtgaaagtgctgttcgeccctgatctgecatcgecagttgetgaageccgacatccagatgacccagtctcctagecagectcagegetagegtgggegatagagtgaccatcacatgtagegecage:
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="119">
<INSDSeq>
<INSDSeq_length>327</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..327</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q227">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MGVKVLFALICIAVAEADIQMTQSPSSLSASVGDRVTITCSASSSVSYMNWYQQTPGKAPKRWIYDTSKLASGVPSRFSGSGSGTDYTFTISSLQPEDIATYYCQQWSSNPFTFGQGTKLQITRTSGGG(
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="120">
<INSDSeq>
<INSDSeq_length>981</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..981</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q@229">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atgggcgtgaaagtgctgttcgeccctgatctgecatcgecagttgetgaageccgacatccagatgacccagtctcctagecagectcagegetagegtgggegatagagtgaccatcacatgtagegecage:
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="121">
<INSDSeq>
<INSDSeq_length>7145</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..7145</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q@231">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>tgtagtcttatgcaatactcttgtagtcttgcaacatggtaacgatgagttagcaacatgccttacaaggagagaaaaagcaccgtgcatgecgattggtggaagtaaggtggtacgatcgtgecttat
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="122">
<INSDSeq>
<INSDSeq_length>6926</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..6926</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>



<INSDQualifier id="q233">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggecccgectggetgaccgeccaacgaccccecy
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="123">
<INSDSeq>
<INSDSeq_length>3020</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..3020</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q235">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>ctagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggecccgectggetgaccgeccaacgacccccgeccattgacgtcaat
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="124">
<INSDSeq>
<INSDSeq_length>5398</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..5398</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q237">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggecccgectggetgaccgeccaacgaccccecy
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="125">
<INSDSeq>
<INSDSeq_length>1153</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..1153</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q239">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggecccgectggetgaccgeccaacgaccccecy
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="126">
<INSDSeq>
<INSDSeq_length>2454</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..2454</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q241">
<INSDQualifier_name>organism</INSDQualifier_name>



<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>ctagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggecccgectggetgaccgeccaacgacccccgeccattgacgtcaat
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="127">
<INSDSeq>
<INSDSeq_length>2452</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..2452</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q243">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>ctagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggecccgectggetgaccgeccaacgacccccgeccattgacgtcaat
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="128">
<INSDSeq>
<INSDSeq_length>3871</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..3871</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q245">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>gaacagagaaacaggagaatatgggccaaacaggatatctgtggtaagcagttcctgeccccggetcagggeccaagaacagttggaacagcagaatatgggeccaaacaggatatctgtggtaageagttc
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="129">
<INSDSeq>
<INSDSeq_length>4525</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..4525</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q247">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggecccgectggetgaccgeccaacgacccecy
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="130">
<INSDSeq>
<INSDSeq_length>2773</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..2773</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q249">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>



</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>gaacagagaaacaggagaatatgggccaaacaggatatctgtggtaagcagttcctgccccggetcagggccaagaacagttggaacagcagaatatgggeccaaacaggatatctgtggtaageagttc
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="131">
<INSDSeq>
<INSDSeq_length>6468</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..6468</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q251">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>ttgacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggcccgectggetgaccgeccaacgaccc
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="132">
<INSDSeq>
<INSDSeq_length>972</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..972</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q253">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>aatgtagtcttatgcaatactcttgtagtcttgcaacatggtaacgatgagttagcaacatgccttacaaggagagaaaaagcaccgtgecatgecgattggtggaagtaaggtggtacgatcgtgectt
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="133">
<INSDSeq>
<INSDSeq_length>10</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..10</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q255">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>SASSSVSYMN</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="134">
<INSDSeq>
<INSDSeq_length>8</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..8</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q257">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>



</INSDSeq_feature-table>
<INSDSeq_sequence>DTSKLASG</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="135">
<INSDSeq>
<INSDSeq_length>9</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..9</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q@259">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>QQWSSNPFT</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="136">
<INSDSeq>
<INSDSeq_length>7</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..7</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg261">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>GYTFTRY</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="137">
<INSDSeq>
<INSDSeq_length>6</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..6</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg263">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>NPSRGY</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="138">
<INSDSeq>
<INSDSeq_length>10</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..10</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg265">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>YYDDHYCLDY</INSDSeq_sequence>



</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="139">
<INSDSeqg>
<INSDSeq_length>10</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..10</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q267">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>SASSSVSYMN</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="140">
<INSDSeq>
<INSDSeq_length>7</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..7</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q269">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>DTSKLAS</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="141">
<INSDSeqg>
<INSDSeq_length>9</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..9</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q271">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>QQWSSNPFT</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="142">
<INSDSeqg>
<INSDSeq_length>7</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..7</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q273">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>GFSLTSY</INSDSeq_sequence>
</INSDSeq>
</SequenceData>



<SequenceData sequenceIDNumber="143">
<INSDSeq>
<INSDSeq_length>5</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..5</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q@275">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>WAGGS</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="144">
<INSDSeq>
<INSDSeq_length>15</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..15</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q277">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>DKRAPGKLYYGYPDY</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="145">
<INSDSeq>
<INSDSeq_length>15</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..15</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q@279">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>RASESVEYYVTSLMQ</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="146">
<INSDSeq>
<INSDSeq_length>7</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..7</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg281">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>AASNYES</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="147">
<INSDSeq>



<INSDSeq_length>9</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..9</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q283">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>QQTRKVPST</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="148">
<INSDSeqg>
<INSDSeq_length>6</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..6</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q285">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>GYTFSY</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="149">
<INSDSeqg>
<INSDSeq_length>6</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..6</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q287">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>YPGNVN</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="150">
<INSDSeqg>
<INSDSeq_length>11</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..11</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q289">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>SHYGLDWNFDV</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="151">
<INSDSeqg>
<INSDSeq_length>10</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>



<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..10</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q@291">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>HASQNIYVLN</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="152">
<INSDSeq>
<INSDSeq_length>7</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..7</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q293">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>KASNLHT</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="153">
<INSDSeq>
<INSDSeq_length>9</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..9</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q@295">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>QQGQTYPYT</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="154">
<INSDSeq>
<INSDSeq_length>21</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..21</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q297">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>GSGEGRGSLLTCGDVEENPGP</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="155">
<INSDSeq>
<INSDSeq_length>762</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>



<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..762</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q299">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>tccgtgctgacccagecctagctecgtgtctgecgcaccaggacagaaggtgacaatcagetgttccggetctaccagcaacatcggcaacaattacgtgagetggtaccagcagcaccctggcaaggec
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="156">
<INSDSeq>
<INSDSeq_length>254</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..254</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q301">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>SVLTQPSSVSAAPGQKVTISCSGSTSNIGNNYVSWYQQHPGKAPKLMIYDVSKRPSGVPDRFSGSKSGNSASLDISGLQSEDEADYYCAAWDDSLSEFLFGTGTKLTVLGSTSGSGKPGSGEGSTKGQV!
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="157">
<INSDSeq>
<INSDSeq_length>327</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..327</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q3@3">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>tccgtgctgacccagecctagctecgtgtctgecgcaccaggacagaaggtgacaatcagetgttcecggetctaccagcaacatcggcaacaattacgtgagetggtaccagcagcaccctggcaaggec
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="158">
<INSDSeq>
<INSDSeq_length>109</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..109</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q3@5">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>SVLTQPSSVSAAPGQKVTISCSGSTSNIGNNYVSWYQQHPGKAPKLMIYDVSKRPSGVPDRFSGSKSGNSASLDISGLQSEDEADYYCAAWDDSLSEFLFGTGTKLTVL </INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="159">
<INSDSeq>
<INSDSeq_length>54</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>



<INSDFeature_location>1..54</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q307">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>ggctctacaagcggatccggcaageccaggatctggagagggcagcacaaaggga</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="160">
<INSDSeq>
<INSDSeq_length>18</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..18</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg309">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>GSTSGSGKPGSGEGSTKG</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="161">
<INSDSeq>
<INSDSeq_length>381</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..381</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="g311">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>caggtgcagctggtggagagcggaggaaacctggtgcageccaggaggetccctgegectgtettgtgecgecageggetttacctteggetecttttagecatgtectgggtgecgecaggecacctggaggay
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="162">
<INSDSeq>
<INSDSeq_length>127</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..127</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg313">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>QVQLVESGGNLVQPGGSLRLSCAASGFTFGSFSMSWVRQAPGGGLEWVAGLSARSSLTHYADSVKGRFTISRDNAKNSVYLQMNSLRVEDTAVYYCARRSYDSSGYWGHFYSYMDVWGQGTLVTVSS </
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="163">
<INSDSeq>
<INSDSeq_length>762</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..762</INSDFeature_location>
<INSDFeature_quals>



<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q315">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>tccgtgctgacccagecctagctecgtgtctgecgcaccaggacagaaggtgacaatcagetgttccggetctaccagcaacatcggcaacaattacgtgagetggtaccagcagcaccctggcaaggec
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="164">
<INSDSeq>
<INSDSeq_length>327</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..327</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q317">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>tccgtgctgacccagecctagctecgtgtctgecgcaccaggacagaaggtgacaatcagetgttecggetctaccagcaacatcggcaacaattacgtgagetggtaccagcagcaccctggcaaggec
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="165">
<INSDSeq>
<INSDSeq_length>54</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..54</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q319">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>ggctctacaagcggatccggcaagccaggatctggagagggcagcacaaaggga</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="166">
<INSDSeq>
<INSDSeq_length>381</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..381</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q321">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>caggtgcagctggtggagagcggaggaaacctggtgcagccaggaggetccctgegectgtettgtgecgecageggetttacctteggetettttagecatgtecctgggtgegecaggcacctggaggay
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="167">
<INSDSeq>
<INSDSeq_length>10</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..10</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>



<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg323">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>TSNIGNNYVS</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="168">
<INSDSeq>
<INSDSeq_length>11</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..11</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg325">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>LMIYDVSKRPS</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="169">
<INSDSeq>
<INSDSeq_length>10</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..10</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q@327">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>AAWDDSLSEF</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="170">
<INSDSeq>
<INSDSeq_length>9</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..9</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg329">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>FTFGSFSMS</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="171">
<INSDSeq>
<INSDSeq_length>14</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..14</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>



<INSDQualifier id="q331">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>WVAGLSARSSLTHY</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="172">
<INSDSeq>
<INSDSeq_length>19</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..19</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q333">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>RRSYDSSGYWGHFYSYMDV</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="173">
<INSDSeq>
<INSDSeq_length>208</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..208</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q335">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>VIHVTKEVKEVATLSCGHNVSVEELAQTRIYWQKEKKMVLTMMSGDMNIWPEYKNRTIFDITNNLSIVILALRPSDEGTYECVVLKYEKDAFKREHLAEVTLSVKADFPTPSISDFEIPTSNIRRIICS®
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="174">
<INSDSeq>
<INSDSeq_length>224</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..224</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q337">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>APLKIQAYFNETADLPCQFANSQNQSLSELVVFWQDQENLVLNEVYLGKEKFDSVHSKYMGRTSFDSDSWTLRLHNLQIKDKGLYQCIIHHKKPTGMIRIHQMNSELSVLANFSQPEIVPISNITENVY
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="175">
<INSDSeq>
<INSDSeq_length>92</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..92</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q339">
<INSDQualifier_name>organism</INSDQualifier_name>



<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>FSQQIYGVVYGNVTFHVPSNVPLKEVLWKKQKDKVAELENSEFRAFSSFKNRVYLDTVSGSLTIYNLTSSDEDEYEMESPNITDTMKFFLYV</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="176">
<INSDSeq>
<INSDSeq_length>323</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..323</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg341">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>IFPLAFFIYVPMNEQIVIGRLDEDIILPSSFERGSEVVIHWKYQDSYKVHSYYKGSDHLESQDPRYANRTSLFYNEIQNGNASLFFRRVSLLDEGIYTCYVGTAIQVITNKVVLKVGVFLTPVMKYEKRI!
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="177">
<INSDSeq>
<INSDSeq_length>453</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..453</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q343">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>QTSVSPSKVILPRGGSVLVTCSTSCDQPKLLGIETPLPKKELLLPGNNRKVYELSNVQEDSQPMCYSNCPDGQSTAKTFLTVYWTPERVELAPLPSWQPVGKNLTLRCQVEGGAPRANLTVVLLRGEKE
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="178">
<INSDSeq>
<INSDSeq_length>133</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..133</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q345">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>QVSHRYPRIQSIKVQFTEYKKEKGFILTSQKEDEIMKVQNNSVIINCDGFYLISLKGYFSQEVNISLHYQKDEEPLFQLKKVRSVNSLMVASLTYKDKVYLNVTTDNTSLDDFHVNGGELILIHQNPGE
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="179">
<INSDSeq>
<INSDSeq_length>184</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..184</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q347">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>



</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>REGPELSPDDPAGLLDLRQGMFAQLVAQNVLLIDGPLSWYSDPGLAGVSLTGGLSYKEDTKELVVAKAGVYYVFFQLELRRVVAGEGSGSVSLALHLQPLRSAAGAAALALTVDLPPASSEARNSAFGF(
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="180">
<INSDSeq>
<INSDSeq_length>173</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..173</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q349">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>EPPTACREKQYLINSQCCSLCQPGQKLVSDCTEFTETECLPCGESEFLDTWNRE THCHQHKYCDPNLGLRVQQKGTSETDTICTCEEGWHCTSEACESCVLHRSCSPGFGVKQIATGVSDTICEPCPVG
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="181">
<INSDSeq>
<INSDSeq_length>323</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..323</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q351">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>WPPPGTGDVVVQAPTQVPGFLGDSVTLPCYLQVPNMEVTHVSQLTWARHGESGSMAVFHQTQGPSYSESKRLEFVAARLGAELRNASLRMFGLRVEDEGNYTCLFVTFPQGSRSVDIWLRVLAKPQNTA
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="182">
<INSDSeq>
<INSDSeq_length>155</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..155</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q353">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>QRFAQAQQQLPLESLGWDVAELQLNHTGPQQDPRLYWQGGPALGRSFLHGPELDKGQLRIHRDGIYMVHIQVTLAICSSTTASRHHPTTLAVGICSPASRSISLLRLSFHQGCTIASQRLTPLARGDTL(
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="183">
<INSDSeq>
<INSDSeq_length>161</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..161</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q355">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>



</INSDSeq_feature-table>
<INSDSeq_sequence>LPSCKEDEYPVGSECCPKCSPGYRVKEACGELTGTVCEPCPPGTYIAHLNGLSKCLQCQMCDPAMGLRASRNCSRTENAVCGCSPGHFCIVQDGDHCAACRAYATSSPGQRVQKGGTESQDTLCQNCPP(
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="184">
<INSDSeq>
<INSDSeq_length>128</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..128</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q357">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>QLETAKEPCMAKFGPLPSKWQMASSEPPCVNKVSDWKLEILQNGLYLIYGQVAPNANYNDVAPFEVRLYKNKDMIQTLTNKSKIQNVGGTYELHVGDTIDLIFNSEHQVLKNNTYWGIILLANPQFIS<
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="185">
<INSDSeq>
<INSDSeq_length>172</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..172</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q@359">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>QRTDSIPNSPDNVPLKGGNCSEDLLCILKRAPFKKSWAYLQVAKHLNKTKLSWNKDGILHGVRYQDGNLVIQFPGLYFIICQLQFLVQCPNNSVDLKLELLINKHIKKQALVTVCESGMQTKHVYQNLS
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="186">
<INSDSeq>
<INSDSeq_length>193</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..193</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg361">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>QGHLVHMTVVSGSNVTLNISESLPENYKQLTWFYTFDQKIVEWDSRKSKYFESKFKGRVRLDPQSGALYISKVQKEDNSTYIMRVLKKTGNEQEWKIKLQVLDPVPKPVIKIEKIEDMDDNCYLKLSCV
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="187">
<INSDSeq>
<INSDSeq_length>407</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..407</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg363">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>KDSAPTVVSGILGGSVTLPLNISVDTEIENVIWIGPKNALAFARPKENVTIMVKSYLGRLDITKWSYSLCISNLTLNDAGSYKAQINQRNFEVTTEEEFTLFVYEQLQEPQVTMKSVKVSENFSCNITL!



</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="188">
<INSDSeq>
<INSDSeq_length>204</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..204</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q365">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>KDSEIFTVNGILGESVTFPVNIQEPRQVKITIAWTSKTSVAYVTPGDSETAPVVTVTHRNYYERIHALGPNYNLVISDLRMEDAGDYKADINTQADPYTTTKRYNLQIYRRLGKPKITQSLMASVNSTCN
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="189">
<INSDSeq>
<INSDSeq_length>204</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..204</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q367">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>QSSLTPLMVNGILGESVTLPLEFPAGEKVNFITWLFNETSLAFIVPHETKSPEIHVTNPKQGKRLNFTQSYSLQLSNLKMEDTGSYRAQISTKTSAKLSSYTLRILRQLRNIQVTNHSQLFQNMTCELH
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="190">
<INSDSeq>
<INSDSeq_length>283</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..283</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q369">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>EPHSLRYNLTVLSWDGSVQSGFLTEVHLDGQPFLRCDRQKCRAKPQGQWAEDVLGNKTWDRETRDLTGNGKDLRMTLAHIKDQKEGLHSLQEIRVCEIHEDNSTRSSQHFYYDGELFLSQNLETKEWTM
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="191">
<INSDSeq>
<INSDSeq_length>243</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..243</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q371">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>EPHSLRYNLMVLSQDGSVQSGF LAEGHLDGQPFLRYDRQKRRAKPQGQWAEDVLGAETWDTETEDLTENGQDLRRTLTHIKDQKGVPQSSRAQTLAMNVTNFWKEDAMKTKTHYRAMQADCLQKLQRYL
</INSDSeq>
</SequenceData>



<SequenceData sequenceIDNumber="192">
<INSDSeq>
<INSDSeq_length>244</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..244</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q373">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MAAAASPAFLLCLPLLHLLSGWSRAGWVDTHCLCYDFIITPKSRPEPQWCEVQGLVDERPFLHYDCVNHKAKAFASLGKKVNVTKTWEEQTETLRDVVDFLKGQLLDIQVENLIPIEPLTLQARMSCEH
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="193">
<INSDSeq>
<INSDSeq_length>246</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..246</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q@375">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MAAAAATKILLCLPLLLLLSGWSRAGRADPHSLCYDITVIPKFRPGPRWCAVQGQVDEKTFLHYDCGNKTVTPVSPLGKKLNVTTAWKAQNPVLREVVDILTEQLRDIQLENYTPKEPLTLQARMSCEQ
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="194">
<INSDSeq>
<INSDSeq_length>244</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..244</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q377">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MAAAASPAILPRLAILPYLLFDWSGTGRADAHSLWYNFTIIHLPRHGQQWCEVQSQVDQKNFLSYDCGSDKVLSMGHLEEQLYATDAWGKQLEMLREVGQRLRLELADTELEDFTPSGPLTLQVRMSCE(
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="195">
<INSDSeq>
<INSDSeq_length>195</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..195</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q@379">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>HSLCFNFTIKSLSRPGQPWCEAQVFLNKNLFLQYNSDNNMVKPLGLLGKKVYATSTWGELTQTLGEVGRDLRMLLCDIKPQIKTSDPSTLQVEMFCQREAERCTGASWQFATNGEKSLLFDAMNMTWTV
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="196">
<INSDSeq>



<INSDSeq_length>198</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..198</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q381">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>GLADPHSLCYDITVIPKFRPGPRWCAVQGQVDEKTFLHYDCGSKTVTPVSPLGKKLNVTTAWKAQNPVLREVVDILTEQLLDIQLENYIPKEPLTLQARMSCEQKAEGHGSGSWQLSFDGQIFLLFDSE!
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="197">
<INSDSeq>
<INSDSeq_length>246</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..246</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q383">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MAAAATPALLLCLPLLFLLFGWSRARRDDPHSLCYDITVIPKFRPGPRWCAVQGQVDEKTFLHYDCGNKTVTPVSPLGKKLNVTMAWKAQNPVLREVVDILTEQLLDIQLENYTPKEPLTLQARMSCEQ!
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="198">
<INSDSeq>
<INSDSeq_length>238</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..238</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q385">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>DTQEKEVRAMVGSDVELSCACPEGSRFDLNDVYVYWQTSESKTVVTYHIPQNSSLENVDSRYRNRALMSPAGMLRGDFSLRLFNVTPQDEQKFHCLVLSQSLGFQEVLSVEVTLHVAANFSVPVVSAPH
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="199">
<INSDSeq>
<INSDSeq_length>238</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..238</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q387">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>DLKVEMMAGGTQITPLNDNVTIFCNIFYSQPLNITSMGITWFWKSLTFDKEVKVFEFFGDHQEAFRPGAIVSPWRLKSGDASLRLPGIQLEEAGEYRCEVVVTPLKAQGTVQLEVVASPASRLLLDQVG
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="200">
<INSDSeq>
<INSDSeq_length>162</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>



<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..162</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg389">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>FKVATPYSLYVCPEGQNVTLTCRLLGPVDKGHDVTFYKTWYRSSRGEVQTCSERRPIRNLTFQDLHLHHGGHQAANTSHDLAQRHGLESASDHHGNFSITMRNLTLLDSGLYCCLVVEIRHHHSEHRVHI
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="201">
<INSDSeq>
<INSDSeq_length>220</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..220</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q@391">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>LEVQVPEDPVVALVGTDATLCCSFSPEPGFSLAQLNLIWQLTDTKQLVHSFAEGQDQGSAYANRTALFPDLLAQGNASLRLQRVRVADEGSFTCFVSIRDFGSAAVSLQVAAPYSKPSMTLEPNKDLRP(
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="202">
<INSDSeq>
<INSDSeq_length>244</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..244</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q@393">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>LIIGFGISGRHSITVTTVASAGNIGEDGILSCTFEPDIKLSDIVIQWLKEGVLGLVHEFKEGKDELSEQDEMFRGRTAVFADQVIVGNASLRLKNVQLTDAGTYKCYIITSKGKGNANLEYKTGAFSMP
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="203">
<INSDSeq>
<INSDSeq_length>128</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..128</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q@395">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>LSVQQGPNLLQVRQGSQATLVCQVDQATAWERLRVKWTKDGAILCQPYITNGSLSLGVCGPQGRLSWQAPSHLTLQLDPVSLNHSGAYVCWAAVEIPELEEAEGNITRLFVDPDDPTQNRNRIASFPG <
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="204">
<INSDSeq>
<INSDSeq_length>133</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>



<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..133</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q397">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>APTSSSTKKTQLQLEHLLLDLQMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSII¢
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="205">
<INSDSeq>
<INSDSeq_length>152</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..152</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q399">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>DCDIEGKDGKQYESVLMVSIDQLLDSMKEIGSNCLNNEFNFFKRHICDANKEGMFLFRAARKLRQFLKMNSTGDFDLHLLKVSEGTTILLNCTGQVKGRKPAALGEAQPTKSLEENKSLKEQKKLNDLC
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="206">
<INSDSeq>
<INSDSeq_length>197</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..197</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg401">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>RNLPVATPDPGMFPCLHHSQNLLRAVSNMLQKARQTLEFYPCTSEEIDHEDITKDKTSTVEACLPLELTKNESCLNSRETSFITNGSCLASRKTSFMMALCLSSIYEDLKMYQVEFKTMNAKLLMDPKR
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="207">
<INSDSeq>
<INSDSeq_length>306</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..306</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q4@3">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>IWELKKDVYVVELDWYPDAPGEMVVLTCDTPEEDGITWTLDQSSEVLGSGKTLTIQVKEFGDAGQYTCHKGGEVLSHSLLLLHKKEDGIWSTDILKDQKEPKNKTFLRCEAKNYSGRFTCWWLTTISTD
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="208">
<INSDSeq>
<INSDSeq_length>114</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>



<INSDFeature_location>1..114</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg405">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>Homo sapiens</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>NWVNVISDLKKIEDLIQSMHIDATLYTESDVHPSCKVTAMKCFLLELQVISLESGDASIHDTVENLIILANNSLSSNGNVTESGCKECEELEEKNIKEFLQSFVHIVQMFINTS </INSDSeq_seque
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="209">
<INSDSeq>
<INSDSeq_length>157</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..157</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q407">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>Homo sapiens</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>YFGKLESKLSVIRNLNDQVLFIDQGNRPLFEDMTDSDCRDNAPRTIFIISMYKDSQPRGMAVTISVKCEKISTLSCENKIISFKEMNPPDNIKDTKSDIIFFQRSVPGHDNKMQFESSSYEGYFLACEK
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="210">
<INSDSeq>
<INSDSeq_length>138</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..138</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q409">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>Homo sapiens</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>HKSSSQGQDRHMIRMRQLIDIVDQLKNYVNDLVPEFLPAPEDVETNCEWSAFSCFQKAQLKSANTGNNERIINVSIKKLKRKPPSTNAGRRQKHRLTCPSCDSYEKKPPKEFLERFKSLLQKMIHQHLS!
</INSDSeq>
</SequenceData>
</ST26Sequencelisting>
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