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(57) ABSTRACT

The present invention generally relates to antigen binding
receptors capable of specific binding to mutated Fc domains
with reduced Fc receptor binding and T cells expressing
these antigen binding receptors. More precisely, the present
invention relates to T cells, transfected/transduced with an
antigen binding receptor which is recruited by specifically
binding to/interacting with the mutated Fc domain of thera-
peutic antibodies. Furthermore, the invention relates to a kit
comprising the T cells of the invention and/or nucleic acid
molecules, vectors expressing antigen binding receptors of
the present invention and (a) tumor targeting antibody/
antibodies comprising a mutated Fc domain. The invention
also provides the production and use of T cells in a method
for the treatment of particular diseases in conjunction with
tumor-specific antibodies as well as pharmaceutical compo-
sitions/medicaments comprising T cells and/or therapeutic
antibodies, wherein T cells are to be administered in com-
bination with therapeutic-tumor targeting antibody/antibod-
ies comprising a mutated Fc domain with reduced Fc
receptor binding.

Specification includes a Sequence Listing.
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ANTIGEN BINDING RECEPTORS

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a division of U.S. patent appli-
cation Ser. No. 16/576,546, which is a continuation of
International Application No. PCT/EP2018/057566, filed
Mar. 26, 2018, the content of which is herein incorporated
by reference in its entirety, which claims priority to EP
Application No. 17163090.8 filed Mar. 27, 2017.

SEQUENCE LISTING

[0002] The instant application contains a Sequence Listing
which has been submitted electronically in XML format and
is hereby incorporated by reference in its entirety. Said XML
copy, created on May 2, 2023, is named “50474-228003_
Sequence_Listing 5_2_23.xml” and is 182,766 bytes in
size.

FIELD OF THE INVENTION

[0003] The present invention generally relates to antigen
binding receptors capable of specific binding to mutated Fc
domains with reduced Fc receptor binding and T cells
expressing these antigen binding receptors. More precisely,
the present invention relates to T cells, transfected/trans-
duced with an antigen binding receptor which is recruited by
specifically binding to/interacting with the mutated Fc
domain of therapeutic antibodies. Furthermore, the inven-
tion relates to a kit comprising the T cells of the invention
and/or nucleic acid molecules, vectors expressing antigen
binding receptors of the present invention and (a) tumor
targeting antibody/antibodies comprising a mutated Fc
domain. The invention also provides the production and use
of T cells in a method for the treatment of particular diseases
in conjunction with tumor-specific antibodies as well as
pharmaceutical compositions/medicaments comprising T
cells and/or therapeutic antibodies, wherein T cells are to be
administered in combination with therapeutic-tumor target-
ing antibody/antibodies comprising a mutated Fc domain
with reduced Fc receptor binding.

BACKGROUND

[0004] Adoptive T cell therapy (ACT) is a powerful treat-
ment approach using cancer-specific T cells (Rosenberg and
Restifo, Science 348(6230) (2015), 62-68). ACT may use
naturally occurring tumor-specific cells or T cells rendered
specific by genetic engineering using T cell or chimeric
antigen receptors (Rosenberg and Restifo, Science 348
(6230) (2015), 62-68). ACT can successfully treat and
induce remission in patients suffering even from advanced
and otherwise treatment refractory diseases such as acute
lymphatic leukemia, non-hodgkins lymphoma or melanoma
(Dudley et al., J Clin Oncol 26(32) (2008), 5233-5239;
Grupp et al., N Engl J Med 368 (16) (2013), 1509-1518;
Kochenderfer et al., J Clin Oncol. (2015) 33(6):540-549,
doi: 10.1200/JC0O.2014.56.2025. Epub 2014 Aug. 25).

[0005] However, despite impressive clinical efficacy, ACT
is limited by treatment-related toxicities. The specificity, and
resulting on-target and off-target effects, of engineered T
cells used in ACT is mainly driven by the tumor targeting
antigen binding moiety implemented in the chimeric antigen
receptor (CAR). Non-exclusive expression of the tumor
antigen or temporal difference in the expression level can

Dec. 7, 2023

result with serious side effects or even abortion of ACT due
to non-tolerable toxicity of the treatment.

[0006] Additionally, the availability of tumor-specific T
cells for efficient tumor cells lysis is dependent on the
long-term survival and proliferation capacity of engineered
T cells in vivo. On the other hand, in vivo survival and
proliferation of T cells may result with unwanted long-term
effects due to the persistence of an uncontrolled CAR-T
response (Grupp et al. 2013 N Engl J Med 368(16):1509-18,
Maude et al. 2014 2014 N Engl T Med 371(16):1507-17).
[0007] One approach for limiting serious treatment-related
toxicities and to improve safety of ACT is to restrict the
activation and proliferation of CAR-T cells by introducing
adaptor molecules in the immunological synapse. Such
adaptor molecules comprise small molecular bimodular
switches as e.g. recently described folate-FITC switch (Kim
et al. J Am Chem Soc 2015; 137:2832-2835). A further
approach included artificially modified antibodies compris-
ing a tag to guide and direct the specificity of CAR-T cells
to target tumor cells (Ma et al. PNAS 2016; 113(4):E450-
458, Cao et al. Angew Chem 2016; 128:1-6, Rogers et al.
PNAS 2016; 113(4):E459-468, Tamada et al. Clin Cancer
Res 2012; 18(23):6436-6445).

[0008] However, existing approaches have several limita-
tions. Immunological synapses relying on molecular
switches require introduction of additional elements which
might elicit an immune response or result with non-specific
off-target effects. Furthermore, the complexity of such mul-
ticomponent systems may limit treatment efficacy and tol-
erability. On the other hand, the introduction of tag structure
in existing therapeutic monoclonal antibodies may affect the
efficacy and safety profile of these constructs.

[0009] Accordingly, the targeted tumor therapy, particu-
larly the adoptive T cell therapy needs to be improved in
order to suffice the needs of the cancer patients. Thus, there
is still a need to provide improved means having the
potential to improve safety and efficacy of ACT and over-
come the above disadvantages.

SUMMARY OF THE INVENTION

[0010] The present invention generally relates to antigen
binding receptors capable of specific binding to mutated Fc
domains with reduced Fc receptor binding and T cells
expressing these antigen binding receptors.

[0011] In one aspect the invention relates to an antigen
binding receptor comprising an anchoring transmembrane
domain and an extracellular domain comprising an antigen
binding moiety, wherein the antigen binding moiety is
capable of specific binding to a mutated fragment crystal-
lizable (Fc) domain but not capable of specific binding to the
non-mutated parent Fc domain, wherein the mutated Fc
domain comprises at least one amino acid substitution
compared to the non-mutated parent Fc domain.

[0012] In one embodiment, Fc receptor binding of the
mutated Fc domain is reduced compared to Fc receptor
binding of the non-mutated parent Fc domain, particularly
wherein the Fc receptor is a Fcy receptor or neonatal Fc
receptor (FcRn). In one embodiment, Fc receptor binding is
measured by Surface Plasmon Resonance (SPR) at 25° C.
[0013] In one embodiment, the antigen binding moiety is
a scFv, a Fab, a crossFab, or a scFab. In a preferred
embodiment, the antigen binding moiety is a scFv. In
another preferred embodiment, the antigen binding moiety is
a Fab or a crossFab.



US 2023/0390338 Al

[0014] In one embodiment, the anchoring transmembrane
domain is a transmembrane domain selected from the group
consisting of the CDS8, the CD3z, the FCGR3A, the
NKG2D, the CD27, the CD28, the CD137, the OX40, the
1ICOS, the DAP10 or the DAP12 transmembrane domain or
a fragment thereof.

[0015] In one embodiment, the anchoring transmembrane
domain is the CD28 transmembrane domain, in particular
wherein the anchoring transmembrane domain comprises
the amino acid sequence of SEQ ID NO:11.

[0016] In one embodiment, the antigen binding receptor
further comprises at least one stimulatory signaling domain
and/or at least one co-stimulatory signaling domain. In one
embodiment, the at least one stimulatory signaling domain
is individually selected from the group consisting of the
intracellular domain of CD3z, of FCGR3A and of NKG2D,
or fragments thereof. In one embodiment, the at least one
stimulatory signaling domain is a fragment of the intracel-
Iular domain of CD3z, in particular wherein the at least one
stimulatory signaling domain comprises the amino acid
sequence of SEQ ID NO:13. In one embodiment, the at least
one co-stimulatory signaling domain is individually selected
from the group consisting of the intracellular domain of
CD27, of CD28, of CD137, of OX40, of ICOS, of DAP10
and of DAP12, or fragments thereof. In one embodiment, the
at least one co-stimulatory signaling domain is a fragment of
the CD28 intracellular domain. In one embodiment, the
antigen binding receptor comprises one stimulatory signal-
ing domain comprising the intracellular domain of CD3z, or
a fragment thereof, and wherein the antigen binding receptor
comprises one co-stimulatory signaling domain comprising
the intracellular domain of CD28, or a fragment thereof. In
one embodiment, the stimulatory signaling domain com-
prises the amino acid sequence of SEQ ID NO:13 and the
co-stimulatory signaling domain comprises the amino acid
sequence of SEQ ID NO:12.

[0017] In one embodiment, the extracellular domain is
connected to the anchoring transmembrane domain, option-
ally through a peptide linker. In one embodiment, the
peptide linker comprises the amino acid sequence GGGGS
(SEQ ID NO:17). In one embodiment, the anchoring trans-
membrane domain is connected to a co-signaling domain or
to a signaling domain, optionally through a peptide linker. In
one embodiment, the signaling and/or co-signaling domains
are connected, optionally through at least one peptide linker.
[0018] In one embodiment, the antigen binding moiety is
a scFv fragment, wherein the scFv fragment is connected at
the C-terminus to the N-terminus of the anchoring trans-
membrane domain, optionally through a peptide linker.
[0019] In one embodiment, the antigen binding moiety is
a Fab fragment or a crossFab fragment, wherein the Fab or
crossFab fragment is connected at the C-terminus of the
heavy chain to the N-terminus of the anchoring transmem-
brane domain, optionally through a peptide linker.

[0020] In one embodiment, the antigen binding receptor
comprises one co-signaling domain, wherein the co-signal-
ing domain is connected at the N-terminus to the C-terminus
of the anchoring transmembrane domain. In one embodi-
ment, the antigen binding receptor comprises one stimula-
tory signaling domain, wherein the stimulatory signaling
domain is connected at the N-terminus to the C-terminus of
the co-stimulatory signaling domain.

[0021] In one embodiment, the non-mutated parent Fc
domain is an IgG1 or an IgG4 Fc domain, particularly a
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human IgG1 Fe domain. In one embodiment, the mutated Fc
domain comprises at least one amino acid mutation at a
position selected from the group consisting of 1.234, [.235,
1253, H310, P331, P329 and H435 according to EU num-
bering, in particular wherein the amino acid mutation is
L.234A, L235A, 1253A, N297A, H310A, P329G and/or
H435A.

[0022] In one embodiment, the mutated Fc domain com-
prises at least one amino acid mutation at a position selected
from the group consisting of [.234, 1.235 and P329 accord-
ing to EU numbering, in particular the amino acid mutations
[.234A, L.235A and P329G (“PGLALA™).

[0023] In one embodiment, the mutated Fc domain com-
prises the amino acid mutation P329G according to EU
numbering, wherein Fcy receptor binding of the mutated Fc
domain is reduced compared to Fey receptor binding of the
non-mutated parent Fc domain, in particular wherein the Fey
receptor is human FeyRIIla and/or FeyRlIla.

[0024] In one embodiment, the mutated Fc domain com-
prises at least one amino acid mutation at a position selected
from the group consisting of 1253, H310 and H435 accord-
ing to EU numbering, in particular the amino acid mutations
1253 A, H310A and H435A (“AAA”), wherein FcRn binding
of the mutated Fc domain is reduced compared to FcRn
binding of the non-mutated parent Fc domain.

[0025] In one embodiment, the at least one antigen bind-
ing moiety is capable of specific binding to a mutated Fc
domain comprising the P329G mutation but not capable of
specific binding to the non-mutated parent Fc domain,
wherein the antigen binding moiety comprises:

[0026] (i) a heavy chain variable region (VH) compris-
ing
[0027] (a) the heavy chain complementarity-deter-

mining region (CDR H) 1 amino acid sequence
RYWMN (SEQ ID NO:1);
[0028] (b) the CDR H2 amino acid sequence
EITPDSSTINYTPSLKD (SEQ ID NO:2); and
[0029] (c) the CDR H3 amino acid sequence
PYDYGAWFAS (SEQ ID NO:3); and
[0030] (ii) a light chain variable region (VL) comprising
[0031] (d) the light chain complementary-determin-
ing region (CDR L) 1 amino acid sequence RSST-
GAVTTSNYAN (SEQ ID NO:4),
[0032] (e) the CDR L2 amino acid sequence GTNK-
RAP (SEQ ID NO:5); and
[0033] () the CDR L3 amino acid sequence
ALWYSNHWYV (SEQ ID NO:6).
[0034] In one embodiment, the at least one antigen bind-
ing moiety is capable of specific binding to a mutated Fc
domain comprising the P329G mutation but not capable of
specific binding to the non-mutated parent Fc domain,
wherein the antigen binding moiety comprises a heavy chain
variable region (VH) comprising an amino acid sequence
that is at least about 95%, 96%, 97%, 98%, 99% or 100%
identical to an amino acid sequence selected from the group
consisting of SEQ ID NO:8 and SEQ ID NO:32, and a light
chain variable region (VL) comprising an amino acid
sequence that is at least about 95%, 96%, 97%, 98%, 99%
or 100% identical to an amino acid sequence selected from
the group consisting of SEQ ID NO:9 and SEQ ID NO:33.
[0035] In one embodiment, the at least one antigen bind-
ing moiety comprises the heavy chain variable region (VH)
of SEQ ID NO:8 and the light chain variable region (VL) of
SEQ ID NO:9. In one embodiment, the at least one antigen
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binding moiety is a scFv capable of specific binding to a
mutated Fc domain comprising the P329G mutation but not
capable of specific binding to the non-mutated parent Fc
domain, wherein the antigen binding receptor comprises an
amino acid sequence that is at least about 95%, 96%, 97%,
98%, 99% or 100% identical to an amino acid sequence
selected from the group consisting of SEQ ID NO:7 and
SEQ ID NO:31. In one embodiment, the antigen binding
receptor comprises the amino acid sequence of SEQ ID
NO:7. In one embodiment, the at least one antigen binding
moiety is a Fab fragment capable of specific binding to a
mutated Fc domain comprising the P329G mutation but not
capable of specific binding to the non-mutated parent Fc
domain, wherein the antigen binding receptor comprises
[0036] a) a heavy chain fusion polypeptide that is at
least about 95%, 96%, 97%, 98%, 99% or 100%
identical to an amino acid sequence selected from the
group consisting of SEQ ID NO:39 and SEQ ID
NO:48; and
[0037] b) a light chain polypeptide that is at least about
95%, 96%, 97%, 98%, 99% or 100% identical to an
amino acid sequence selected from the group consisting
of SEQ ID NO:41 and SEQ ID NO:50.
[0038] In one embodiment, the antigen binding receptor
comprises
[0039] a) the heavy chain fusion polypeptide of SEQ ID
NO:39; and
[0040] D) the light chain polypeptide of SEQ ID NO:41.
[0041] In one embodiment, the at least one antigen bind-
ing moiety is capable of specific binding to a mutated Fc
domain comprising the 1253 A, H310A and H435A (“AAA”)
mutations but not capable of specific binding to the non-
mutated parent Fc domain, wherein the antigen binding
moiety comprises:

[0042] (i) a heavy chain variable region (VH) compris-
ing
[0043] (a) the heavy chain complementarity-deter-

mining region (CDR H) 1 amino acid sequence
SYGMS (SEQ ID NO:53);
[0044] (b) the CDR H2 amino acid sequence
SSGGSY (SEQ ID NO:54); and
[0045] (c) the CDR H3 amino acid sequence LGMIT-
TGYAMDY (SEQ ID NO:55); and
[0046] (ii) a light chain variable region (VL) comprising
[0047] (d) the light chain complementary-determin-
ing region (CDR L) 1 amino acid sequence RSSQ-
TIVHSTGHTYLE (SEQ ID NO:56);
[0048] (e) the CDR L2 amino acid sequence
KVSNRFS (SEQ ID NO:57); and
[0049] (f) the CDR L3 amino acid sequence
FQGSHVPYT (SEQ ID NO:58).
[0050] In one embodiment, the at least one antigen bind-
ing moiety is capable of specific binding to a mutated Fc
domain comprising the 1253 A, H310A and H435A (“AAA”)
mutations but not capable of specific binding to the non-
mutated parent Fc domain, wherein the antigen binding
moiety comprises a heavy chain variable region (VH) com-
prising an amino acid sequence that is at least about 95%,
96%, 97%, 98%, 99% or 100% identical to the amino acid
sequence of SEQ ID NO:61 and a light chain variable region
(VL) comprising an amino acid sequence that is at least
about 95%, 96%, 97%, 98%, 99% or 100% identical to the
amino acid sequence of SEQ ID NO:62.
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[0051] In one embodiment, the at least one antigen bind-
ing moiety comprises
[0052] a) the heavy chain variable region (VH) of SEQ
ID NO:61; and
[0053] D) the light chain variable region (VL) of SEQ
ID NO:62.

[0054] In one embodiment, the at least one antigen bind-
ing moiety is a scFv capable of specific binding to a mutated
Fc domain comprising the I253A, H310A and H435A
(“AAA”) mutations but not capable of specific binding to
the non-mutated parent Fc domain, wherein the antigen
binding receptor comprises an amino acid sequence that is at
least about 95%, 96%, 97%, 98%, 99% or 100% identical to
the amino acid sequence of SEQ ID NO:59. In one embodi-
ment, the antigen binding receptor comprises the amino acid
sequence of SEQ ID NO:59.

[0055] In one embodiment, the at least one antigen bind-
ing moiety is a Fab fragment capable of specific binding to
a mutated Fc domain comprising the P329G mutation but
not capable of specific binding to the non-mutated parent Fc
domain, wherein the antigen binding receptor comprises
[0056] a) a heavy chain fusion polypeptide that is at
least about 95%, 96%, 97%, 98%, 99% or 100%
identical to the amino acid sequence of SEQ ID NO:39;
and
[0057] D) alight chain polypeptide that is at least about
95%, 96%, 97%, 98%, 99% or 100% identical to the
amino acid sequence of SEQ ID NO:41.
[0058] In one embodiment, the antigen binding receptor
comprises
[0059] a) the heavy chain fusion polypeptide of SEQ ID
NO:39; and
[0060] D) the light chain polypeptide of SEQ ID NO:41.
[0061] In one embodiment, provided is an isolated poly-
nucleotide encoding the antigen binding receptor as
described herein. In one embodiment, provided is an isolated
polynucleotide encoding a heavy chain fusion polypeptide
or a light chain polypeptide of the antigen binding receptor
as described herein. In one embodiment, provided is a
composition encoding the antigen binding receptor as
described herein, comprising a first isolated polynucleotide
encoding a heavy chain fusion polypeptide, and a second
isolated polynucleotide encoding a light chain polypeptide.
[0062] In one embodiment, provided is a polypeptide
encoded by the polynucleotide as described herein or by the
composition as described herein.
[0063] In one embodiment, provided is a vector, particu-
larly an expression vector, comprising the polynucleotide(s)
as described herein.

[0064] Inone embodiment, provided is a transduced T cell
comprising the polynucleotide(s) as described herein or the
vector as described herein. In one embodiment, provided is
atransduced T cell capable of expressing the antigen binding
receptor as described herein. In one embodiment, provided
is the transduced T cell as described herein, wherein the
transduced T cell is co-transduced with a T cell receptor
(TCR) capable of specific binding of a target antigen.

[0065]
[0066] (A) atransduced T cell capable of expressing the
antigen binding receptor as described herein; and
[0067] (B) an antibody comprising a mutated Fc
domain;

In one embodiment, provided is a kit comprising
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[0068] wherein the antigen binding receptor is capable
of specific binding to the mutated Fc domain but not
capable of specific binding to the non-mutated parent
Fc domain.

[0069] In one embodiment, provided is a kit comprising

[0070] (A) anisolated polynucleotide encoding the anti-
gen binding receptor as described herein; and

[0071] (B) an antibody comprising a mutated Fc
domain;
[0072] wherein the antigen binding receptor is capable

of specific binding to the mutated Fc domain but not
capable of specific binding to the non-mutated parent
Fc domain.
[0073] In one embodiment, provided is a kit comprising
[0074] (A) the composition or the vector as described
herein encoding the antigen binding receptor as
described herein; and

[0075] (B) an antibody comprising a mutated Fc
domain;
[0076] wherein the antigen binding receptor is capable

of specific binding to the mutated Fc domain but not

capable of specific binding to the non-mutated parent

Fc domain.
[0077] In one embodiment, the non-mutated parent Fc
domain is an IgG1 or an IgG4 Fc domain, particularly a
human IgG1 Fc domain. In one embodiment, provided is a
mutated Fc domain comprising at least one amino acid
mutation at a position selected from the group consisting of
1.234,1.235,1253, H310, P331, P329 and H435 according to
EU numbering, in particular wherein the amino acid muta-
tion is L234A, 1.235A, 1253A, N297A, H310A, P329G
and/or H435A. In one embodiment, the mutated Fc domain
comprises at least one amino acid mutation at a position
selected from the group consisting of 1.234, [.235 and P329
according to EU numbering, in particular the amino acid
mutations [.234A, L.235A and P329G (“PGLALA™).
[0078] In one embodiment, the mutated Fc domain com-
prises the amino acid mutation P329G according to EU
numbering. In one embodiment, the mutated Fc domain
comprises at least one amino acid mutation at a position
selected from the group consisting of 1253, H310 and H435
according to EU numbering, in particular the amino acid
mutations 1253A, H310A and H435A (“AAA”).
[0079] In one embodiment, the antibody comprising the
mutated Fc domain is capable of specific binding to an
antigen on the surface of a tumor cell, in particular wherein
the antigen is selected from the group consisting of FAP,
CEA, p95, BCMA, EpCAM, MSLN, MCSP, HER-1, HER-
2, HER-3, CD19, CD20, CD22, CD33, CD38, CD52F1t3,
FOLRI, Trop-2, CA-12-5, HLA-DR, MUC-1 (mucin), A33-
antigen, PSMA, PSCA, transferrin-receptor, TNC (tenascin)
and CA-IX, and/or to a peptide bound to a molecule of the
human major histocompatibility complex (MHC).
[0080] In one embodiment, the antibody comprising the
mutated Fc domain is capable of specific binding to an
antigen selected from the group consisting of fibroblast
activation protein (FAP), carcinoembryonic antigen (CEA),
mesothelin (MSLN), CD20, folate receptor 1 (FOLR1) and
tenascin (TNC).
[0081] Inoneembodiment, provided is the kit as described
herein for use as a medicament.
[0082] In one embodiment, provided is the antigen bind-
ing receptor or the transduced T cell as described herein for
use as a medicament, wherein the transduced T cell express-
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ing the antigen binding receptor is administered before,
simultaneously with or after administration of an antibody
comprising a mutated Fc domain wherein the antigen bind-
ing receptor is capable of specific binding to the mutated Fc
domain but not capable of specific binding to the non-
mutated parent Fc domain.

[0083] Inone embodiment, provided is the kit as described
herein for use in the treatment of a malignant disease. In one
embodiment, provided is the antigen binding receptor or the
transduced T cell as described herein for use in the treatment
of a malignant disease, wherein the treatment comprises
administration of a transduced T cell expressing the antigen
binding receptor before, simultaneously with or after admin-
istration of an antibody comprising a mutated Fc domain
wherein the antigen binding receptor is capable of specific
binding to the mutated Fc domain but not capable of specific
binding to the non-mutated parent Fc domain.

[0084] In one embodiment, said malignant disease is
selected from cancer of epithelial, endothelial or mesothelial
origin and cancer of the blood.

[0085] In one embodiment, the transduced T cell is
derived from a cell isolated from the subject to be treated. In
one embodiment, the transduced T cell is not derived from
a cell isolated from the subject to be treated.

[0086] In one embodiment, provided is a method of treat-
ing a disease in a subject, comprising administering to the
subject a transduced T cell capable of expressing the antigen
binding receptor as described herein and administering
before, simultaneously with or after administration of the
transduced T cell a therapeutically effective amount of an
antibody comprising a mutated Fc domain, wherein the
antigen binding receptor is capable of specific binding to the
mutated Fc domain but not capable of specific binding to the
non-mutated parent Fc domain. In one embodiment, the T
cell is additionally isolated from the subject and the trans-
duced T cell is generated by transducing the isolated T cell
with the polynucleotide, the composition or the vector as
described herein. In one embodiment, the T cell is trans-
duced with a retroviral or lentiviral vector construct or with
a non-viral vector construct. In one embodiment, the non-
viral vector construct is a sleeping beauty minicircle vector.
[0087] Inone embodiment, the transduced T cell is admin-
istered to the subject by intravenous infusion.

[0088] In one embodiment, the transduced T cell is con-
tacted with anti-CD3 and/or anti-CD28 antibodies prior to
administration to the subject. In one embodiment, the trans-
duced T cell is contacted with at least one cytokine prior to
administration to the subject, preferably with interleukin-2
(IL-2), interleukin-7 (IL-7), interleukin-15 (IL-15), and/or
interleukin-21, or variants thereof.

[0089] In one embodiment, the disease is a malignant
disease. In one embodiment, the malignant disease is
selected from cancer of epithelial, endothelial or mesothelial
origin and cancer of the blood.

[0090] In one embodiment, provided is a method for
inducing lysis of a target cell, comprising contacting the
target cell with a transduced T cell capable of expressing the
antigen binding receptor as described herein in the presence
of an antibody comprising a mutated Fc domain wherein the
antigen binding receptor is capable of specific binding to the
mutated Fc domain but not capable of specific binding to the
non-mutated parent Fc domain.

[0091] In one embodiment, the target cell is a cancer cell.
In one embodiment, the target cell expresses an antigen
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selected from the group consisting of FAP, CEA, p95,
BCMA, EpCAM, MSLN, MCSP, HER-1, HER-2, HER-3,
CD19, CD20, CD22, CD33, CD38, CD52F1t3, FOLRI,
Trop-2, CA-12-5, HLA-DR, MUC-1 (mucin), A33-antigen,
PSMA, PSCA, transferrin-receptor, TNC (tenascin) and
CA-IX. In one embodiment, the target cell expresses an
antigen selected from the group consisting of carcinoem-
bryonic antigen (CEA), mesothelin (MSLN), CD20, folate
receptor 1 (FOLR1), and tenascin (TNC).

[0092] In one embodiment, the polynucleotides or the
transduced T cell as described herein is used for the manu-
facture of a medicament. In one embodiment, the medica-
ment is for treatment of a malignant disease.

BRIEF DESCRIPTION OF THE DRAWINGS

[0093] FIG. 1A and FIG. 1B depict the architecture of
exemplary antigen binding receptors according to the inven-
tion. FIG. 1A shows the architecture of the anti-P329G-
scFv-CD28ATD-CD28CSD-CD3zSSD  format and anti-
P329G-ds-scFv-CD28ATD-CD28CSD-CD3zSSD  format.
Depicted is the extracellular domain comprising an antigen
binding moiety capable of specific binding to a mutated Fc
domain comprising the P329G mutation. The antigen bind-
ing moiety consists of a variable heavy and a variable light
chain. Both are connected by a (Gly,Ser), linker. Attached
to the variable light chain, a Gly,Ser linker connects the
antigen recognition domain with the CD28 transmembrane
Domain™ which is fused to the intracellular co-stimulatory
signaling domain (CSD) of CD28 which in turn is fused to
the stimulatory signaling domain (SSD) of CD3z. FIG. 1B
shows the architecture of the anti-P329G-Fab-CD28ATD-
CD28CSD-CD3zSSD and anti-P329G-ds-Fab-CD28ATD-
CD28CSD-CD3zSSD format. Depicted is the extracellular
domain comprising an antigen binding moiety capable of
specific binding to a mutated Fc domain comprising the
P329G mutation. The antigen binding moiety consists of an
Ig heavy chain and an Ig light chain. Attached to the heavy
chain, a Gly,Ser linker connects the antigen recognition
domain with the CD28 transmembrane domain which is
fused to the intracellular co-stimulatory signaling domain of
CD28 which in turn is fused to the stimulatory signaling
domain of CD3z.

[0094] FIG. 2A and FIG. 2B depict a schematic represen-
tation illustrating the modular composition of exemplary
expression constructs encoding antigen binding receptors of
the invention. FIG. 2A depicts a P392G-targeted scFv for-
mat. FIG. 2B depicts a P392G-targeted Fab format.

[0095] FIG. 3 depicts an exemplary IgG1l molecule har-
boring the P329G mutation in the Fc domain which is
recognized by an anti-P329G antigen binding receptor of the
invention.

[0096] FIG. 4 depicts a schematic representation of a
tumor associated antigen (TAA) bound IgG harboring the
P329G mutation. This antibody can in turn be recognized by
an anti-P329G antigen binding receptor expressing T cell,
whereby the T cell gets activated.

[0097] FIG. 5 shows a schematic representation of a Jurkat
NFAT T cell reporter assay. TAA bound IgG harboring the
P329G mutation can be recognized by the anti-P329G
antigen binding receptor expressing Jurkat NFAT T cell.
This recognition leads to the activation of the cell which can
be detected by measuring luminescence (cps).

[0098] FIG. 6A and FIG. 6B depict the Jurkat NFAT T cell
reporter assay using CD20 expressing SUDHDL4 tumor
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cells as target cells. An anti-CD20 IgG antibody (GA101)
harboring the P329G mutation was used, which on one hand
recognizes the tumor associated antigen and on the other
hand is recognized by Jurkat NFAT T cells expressing
antigen binding receptors according to the invention. In FIG.
6A a sorted pool of anti-P329G-ds-Fab-CD28ATD-
CD28CSD-CD3zSSD expressing Jurkat NFAT T cells was
used as effector cells. In FIG. 6B a sorted pool of anti-
P329G-ds-scFv-CD28ATD-CD28CSD-CD3zSSD  express-
ing Jurkat NFAT T cells was used as effector cells.

[0099] FIGS. 7A-7D depict the Jurkat NFAT T cell
reporter assay using CD20 tumor cells as target cells. An
anti-CD20 IgG antibody (GA101) harboring the P329G
mutation was used which recognizes the tumor associated
antigen and is recognized by the Jurkat NFAT T cells
expressing antigen binding receptors according to the inven-
tion. In FIG. 7A the single clone 5 of anti-P329G-ds-Fab-
CD28ATD-CD28CSD-CD3zSSD expressing Jurkat NFAT
T cells were used as effector cells and WSUDLCL2 cells as
tumor cells. In FIG. 7B the single clone 2 of anti-P329G-
ds-Fab-CD28ATD-CD28CSD-CD3zSSD expressing Jurkat
NFAT T cells were used as effector cells and WSUDLCL2
cells as tumor cells. In FIG. 7C the single clone 5 of
anti-P329G-ds-Fab-CD28ATD-CD28CSD-CD3zSSD
expressing Jurkat NFAT T cells were used as effector cells
and SUDHLA4 cells as tumor cells. In FIG. 7D the single
clone 2 of anti-P329G-ds-Fab-CD28ATD-CD28CSD-
CD3zSSD expressing Jurkat NFAT T cells were used as
effector cells and SUDHL4 as tumor cells.

[0100] FIGS. 8A-8D depict the Jurkat NFAT T cell
reporter assay performed using adherent FAP expressing
NIH/3T3-huFAP ¢l 19 tumor cells as target cells. The
anti-FAP IgG antibody clone 4B9 harboring the P329G
mutation was used which the tumor associated antigen and
is recognized by the Jurkat NFAT T cells expressing antigen
binding receptors according to the invention. IgG DP47/vk3
harboring P329G mutation was included as isotype control.
In FIG. 8A a sorted pool of anti-P329G-ds-Fab-CD28ATD-
CD28CSD-CD3zSSD expressing Jurkat NFAT T cells was
used as effector cells. In FIG. 8B a sorted pool of anti-
P329G-ds-scFv-CD28ATD-CD28CSD-CD3zSSD  express-
ing Jurkat NFAT T cells was used as effector cells. In FIG.
8C a sorted pool of anti-P329G-ds-Fab-CD28ATD-
CD28CSD-CD3zSSD expressing Jurkat NFAT T cells was
used as effector cells. In FIG. 8D a sorted pool of anti-
P329G-ds-scFv-CD28ATD-CD28CSD-CD3zSSD  express-
ing Jurkat NFAT T cells was used as effector cells

[0101] FIGS. 9A-9D depict the Jurkat NFAT T cell
reporter assay using adherent CEA expressing MKN45
tumor cells as target cells. Either the anti-CEA IgG clone
AS5B7 or the anti-CEA IgG clone T84 LCHA both harboring
the P329G mutation were used which recognize the tumor
associated antigen and are recognized by the Jurkat NFAT T
cells expressing antigen binding receptors according to the
invention. Further IgG DP47/vk3 harboring the P329G
mutation was included as isotype control. In FIG. 9A and in
FIG. 9B a sorted pool of anti-P329G-ds-Fab-CD28ATD-
CD28CSD-CD3zSSD expressing NFAT T cells was used as
effector cells. In FIG. 9C and in FIG. 9D a sorted pool of
anti-P329G-ds-scFv-CD28ATD-CD28CSD-CD3zSSD
expressing NFAT T cells was used as effector cells.

[0102] FIGS. 10A-10D depict the Jurkat NFAT T cell
reporter assay using adherent CEA expressing MKN45
tumor cells as target cells. Either the anti-CEA clone
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CHI1A1A 98 99 or the anti-CEA IgG clone hMN14 IgG both
harboring the P329G mutation were used which recognize
the tumor associated antigen and are recognized by the
Jurkat NFAT T cells expressing antigen binding receptors
according to the invention. Further IgG DP47/vk3 harboring
P329G mutation was included as isotype control. In FIG.
10A and in FIG. 10B a sorted pool of anti-P329G-ds-scFv-
CD28ATD-CD28CSD-CD3zSSD expressing NFAT T cells
was used as effector cells. In FIG. 10C and in FIG. 10D a
sorted pool of anti-P329G-ds-Fab-CD28ATD-CD28CSD-
CD3zSSD expressing NFAT T cells was used as effector
cells.

[0103] FIGS. 11A-11D depict the Jurkat NFAT T cell
reporter assay using adherent TNC expressing CT26TNC cl
19 tumor cells as target cells. The anti-TNC IgG clone
A2B10 harboring the P329G mutation was used as IgG
antibody which recognizes the tumor associated antigen and
is recognized by the Jurkat NFAT T cells expressing antigen
binding receptors according to the invention. Further IgG
DP47/vk3 harboring P329G mutation was included as iso-
type control. In FIG. 11A and in FIG. 11B a sorted pool of
anti-P329G-ds-scFv-CD28ATD-CD28CSD-CD3zSSD
expressing NFAT T cells was used as effector cells. In FIG.
11C and in FIG. 11D a sorted pool of anti-P329G-ds-Fab-
CD28ATD-CD28CSD-CD3zSSD expressing NFAT T cells
was used as effector cells

[0104] FIG. 12A and FIG. 12B depict the Jurkat NFAT T
cell reporter assay using adherent TNC expressing
CT26TNC cl 19 tumor cells as target cells. The anti-TNC
IgG clone A2B10 harboring the P329G mutation was used
which recognizes the tumor associated antigen and is rec-
ognized by the Jurkat NFAT T cells expressing antigen
binding receptors according to the invention. Further IgG
DP47/vk3 harboring P329G mutation was included as iso-
type control. A sorted pool of anti-P329G-Fab-CD28ATD-
CD28CSD-CD3zSSD expressing Jurkat NFAT T cells was
used as effector cells.

[0105] FIG. 13A and FIG. 13B depict the Jurkat NFAT T
cell reporter assay using CD20 tumor cells as target cells.
Either an anti-CD20 IgG antibody (GA101) harboring the
P329G and the LALA mutation, a P329G and D265A
mutation, the LALA mutation alone or no mutation at all
were used in order to detect the tumor associated antigen and
is recognized by the Jurkat NFAT T cells expressing antigen
binding receptors according to the invention. In FIG. 13A
the pool of cells of anti-P329G-ds-scFv-CD28ATD-
CD28CSD-CD3zSSD expressing Jurkat NFAT T cells were
used as effector cells and SUDHLA4 cells as tumor cells. In
FIG. 13B the pool of cells of anti-P329G-ds-Fab-
CD28ATD-CD28CSD-CD3zSSD expressing Jurkat NFAT
T cells were used as effector cells and SUDHL4 cells as
tumor cells.

[0106] FIG. 14A and FIG. 14B depict the Jurkat NFAT T
cell reporter assay using CD20 tumor cells as target cells.
Either an anti-CD20 IgG antibody (GA101) harboring the
P329G and the LALA mutation, a P329G mutation alone,
the LAL A mutation alone or no mutation at all were used in
order to detect the tumor associated antigen and is recog-
nized by the Jurkat NFAT T cells expressing antigen binding
receptors according to the invention. In FIG. 14 A the pool of
cells of  anti-P329G-ds-scFv-CD28ATD-CD28CSD-
CD3zSSD expressing Jurkat NFAT T cells were used as
effector cells and SUDHLA4 cells as tumor cells. In FIG. 14B
the pool of cells of anti-P329G-ds-Fab-CD28ATD-
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CD28CSD-CD3zSSD expressing Jurkat NFAT T cells were
used as effector cells and SUDHLA4 cells as tumor cells.

DETAILED DESCRIPTION

Definitions

[0107] Terms are used herein as generally used in the art,
unless otherwise defined in the following. An “activating Fc
receptor” is an Fc receptor that following engagement by an
Fc domain of an antibody elicits signaling events that
stimulate the receptor-bearing cell to perform effector func-
tions. Human activating Fc receptors include FcyRIlla
(CD16a), FeyRI (CD64), FeyRIla (CD32), and FcaRI
(CD89).

[0108] Antibody-dependent cell-mediated cytotoxicity
(“ADCC”) is an immune mechanism leading to the lysis of
antibody-coated target cells by immune effector cells. The
target cells are cells to which antibodies or derivatives
thereof comprising an Fc region specifically bind, generally
via the protein part that is N-terminal to the Fc region. As
used herein, the term “reduced ADCC” is defined as either
a reduction in the number of target cells that are lysed in a
given time, at a given concentration of antibody in the
medium surrounding the target cells, by the mechanism of
ADCC defined above, and/or an increase in the concentra-
tion of antibody in the medium surrounding the target cells,
required to achieve the lysis of a given number of target cells
in a given time, by the mechanism of ADCC. The reduction
in ADCC is relative to the ADCC mediated by the same
antibody produced by the same type of host cells, using the
same standard production, purification, formulation and
storage methods (which are known to those skilled in the
art), but that has not been mutated. For example the reduc-
tion in ADCC mediated by an antibody comprising in its Fc
domain an amino acid mutation that reduces ADCC, is
relative to the ADCC mediated by the same antibody with-
out this amino acid mutation in the Fc domain. Suitable
assays to measure ADCC are well known in the art (see e.g.,
PCT publication no. WO 2006/082515 or PCT publication
no. WO 2012/130831).

[0109] An “effective amount” of an agent (e.g., an anti-
body) refers to the amount that is necessary to result in a
physiological change in the cell or tissue to which it is
administered. “Affinity” refers to the strength of the sum
total of non-covalent interactions between a single binding
site of a molecule (e.g., a receptor) and its binding partner
(e.g., a ligand). Unless indicated otherwise, as used herein,
“binding affinity” refers to intrinsic binding affinity which
reflects a 1:1 interaction between members of a binding pair
(e.g., an antigen binding moiety and an antigen and/or a
receptor and its ligand). The affinity of a molecule X for its
partner Y can generally be represented by the dissociation
constant (K,), which is the ratio of dissociation and asso-
ciation rate constants (k,, and k,,, respectively). Thus,
equivalent affinities may comprise different rate constants,
as long as the ratio of the rate constants remains the same.
Affinity can be measured by well-established methods
known in the art, including those described herein. A pre-
ferred method for measuring affinity is Surface Plasmon
Resonance (SPR) and a preferred temperature for the mea-
surement is 25° C.

[0110] The term “amino acid” refers to naturally occurring
and synthetic amino acids, as well as amino acid analogs and
amino acid mimetics that function in a manner similar to the
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naturally occurring amino acids. Naturally occurring amino
acids are those encoded by the genetic code, as well as those
amino acids that are later modified, e.g. hydroxyproline,
7-carboxyglutamate, and O-phosphoserine. Amino acid ana-
logs refer to compounds that have the same basic chemical
structure as a naturally occurring amino acid, ie., an a
carbon that is bound to a hydrogen, a carboxyl group, an
amino group, and an R group, e.g., homoserine, norleucine,
methionine sulfoxide, methionine methyl sulfonium. Such
analogs have modified R groups (e.g., norleucine) or modi-
fied peptide backbones, but retain the same basic chemical
structure as a naturally occurring amino acid. Amino acid
mimetics refers to chemical compounds that have a structure
that is different from the general chemical structure of an
amino acid, but that function in a manner similar to a
naturally occurring amino acid. Amino acids may be referred
to herein by either their commonly known three letter
symbols or by the one-letter symbols recommended by the
TUPAC-IUB Biochemical Nomenclature Commission.

[0111] The term “amino acid mutation” as used herein is
meant to encompass amino acid substitutions, deletions,
insertions, and modifications. Any combination of substitu-
tion, deletion, insertion, and modification can be made to
arrive at the final construct, provided that the final construct
possesses the desired characteristics, e.g., reduced binding to
an Fc receptor. Amino acid sequence deletions and inser-
tions include amino- and/or carboxy-terminal deletions and
insertions of amino acids. Particular amino acid mutations
are amino acid substitutions. For the purpose of altering e.g.,
the binding characteristics of an Fc region, non-conservative
amino acid substitutions, i.e. replacing one amino acid with
another amino acid having different structural and/or chemi-
cal properties, are particularly preferred. Amino acid sub-
stitutions include replacement by non-naturally occurring
amino acids or by naturally occurring amino acid derivatives
of the twenty standard amino acids (e.g., 4-hydroxyproline,
3-methylhistidine, ornithine, homoserine, 5-hydroxylysine).
Amino acid mutations can be generated using genetic or
chemical methods well known in the art. Genetic methods
may include site-directed mutagenesis, PCR, gene synthesis
and the like. It is contemplated that methods of altering the
side chain group of an amino acid by methods other than
genetic engineering, such as chemical modification, may
also be useful. Various designations may be used herein to
indicate the same amino acid mutation. For example, a
substitution from proline at position 329 of the Fc domain to
glycine can be indicated as 329G, G329, G;,,, P329G, or
Pro329Gly.

[0112] The term “antibody” herein is used in the broadest
sense and encompasses various antibody structures, includ-
ing but not limited to monoclonal antibodies, polyclonal
antibodies, and antibody fragments so long as they exhibit
the desired antigen-binding activity. Accordingly, in context
of the present invention, the term antibody relates to full
immunoglobulin molecules as well as to parts of such
immunoglobulin molecules. Furthermore, the term relates,
as discussed herein, to modified and/or altered antibody
molecules, in particular to mutated antibody molecules. The
term also relates to recombinantly or synthetically gener-
ated/synthesized antibodies. In the context of the present
invention the term antibody is used interchangeably with the
term immunoglobulin.

[0113] An “antibody fragment” refers to a molecule other
than an intact antibody that comprises a portion of an intact

Dec. 7, 2023

antibody that binds the antigen to which the intact antibody
binds. Examples of antibody fragments include but are not
limited to Fv, Fab, Fab', Fab'-SH, F(ab'),, diabodies, linear
antibodies, single-chain antibody molecules (e.g., scFv), and
single-domain antibodies. For a review of certain antibody
fragments, see Hudson et al., Nat Med 9, 129-134 (2003).
For a review of scFv fragments, see e.g., Pluckthun, in The
Pharmacology of Monoclonal Antibodies, vol. 113, Rosen-
burg and Moore eds., Springer-Verlag, New York, pp. 269-
315 (1994); see also WO 93/16185; and U.S. Pat. Nos.
5,571,894 and 5,587,458. Diabodies are antibody fragments
with two antigen-binding sites that may be bivalent or
bispecific. See, for example, EP 404,097; WO 1993/01161;
Hudson et al., Nat Med 9, 129-134 (2003); and Hollinger et
al., Proc Natl Acad Sci USA 90, 6444-6448 (1993). Tria-
bodies and tetrabodies are also described in Hudson et al.,
Nat Med 9, 129-134 (2003). Single-domain antibodies are
antibody fragments comprising all or a portion of the heavy
chain variable domain or all or a portion of the light chain
variable domain of an antibody (Domantis, Inc., Waltham,
MA; see e.g., U.S. Pat. No. 6,248,516 B1). Antibody frag-
ments can be made by various techniques, including but not
limited to proteolytic digestion of an intact antibody as well
as production by recombinant host cells (e.g., £. coli or
phage), as described herein.

[0114] As used herein, the term “antigen binding mol-
ecule” refers in its broadest sense to a molecule that spe-
cifically binds an antigenic determinant. Examples of anti-
gen Dbinding molecules are immunoglobulins and
derivatives, e.g., fragments, thereof as well as antigen bind-
ing receptors and derivatives thereof.

[0115] As used herein, the term “antigen binding moiety”
refers to a polypeptide molecule that specifically binds to an
antigenic determinant. In one embodiment, an antigen bind-
ing moiety is able to direct the entity to which it is attached
(e.g., an immunoglobulin or an antigen binding receptor) to
a target site, for example to a specific type of tumor cell or
tumor stroma bearing the antigenic determinant or to an
immunoglobulin binding to the antigenic determinant on a
tumor cell. In another embodiment an antigen binding
moiety is able to activate signaling through its target antigen,
for example signaling is activated upon binding of an
antigenic determinant to an antigen binding receptorona T
cell. In the context of the present invention, antigen binding
moieties may be included in antibodies and fragments
thereof as well as in antigen binding receptors and fragments
thereof as further defined herein. Antigen binding moieties
include an antigen binding domain, comprising an immu-
noglobulin heavy chain variable region and an immuno-
globulin light chain variable region. In certain embodiments,
the antigen binding moieties may comprise immunoglobulin
constant regions as further defined herein and known in the
art. Useful heavy chain constant regions include any of the
five isotypes: a, 9, &, y, or u. Useful light chain constant
regions include any of the two isotypes: Kk and A.

[0116] In the context of the present invention the term
“antigen binding receptor” relates to an antigen binding
molecule comprising an anchoring transmembrane domain
and an extracellular domain comprising at least one antigen
binding moiety. An antigen binding receptor can be made of
polypeptide parts from different sources. Accordingly, it
may be also understood as a “fusion protein” and/or a
“chimeric protein”. Usually, fusion proteins are proteins
created through the joining of two or more genes (or
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preferably ¢cDNAs) that originally coded for separate pro-
teins. Translation of this fusion gene (or fusion cDNA)
results in a single polypeptide, preferably with functional
properties derived from each of the original proteins.
Recombinant fusion proteins are created artificially by
recombinant DNA technology for use in biological research
or therapeutics. Further details to the antigen binding recep-
tors of the present invention are described herein below. In
the context of the present invention a CAR (chimeric antigen
receptor) is understood to be an antigen binding receptor
comprising an extracellular portion comprising an antigen
binding moiety fused by a spacer sequence to an anchoring
transmembrane domain which is itself fused to the intrac-
ellular signaling domains of CD3z and CD28.

[0117] An “antigen binding site” refers to the site, i.e. one
or more amino acid residues, of an antigen binding molecule
which provides interaction with the antigen. For example,
the antigen binding site of an antibody or an antigen binding
receptor comprises amino acid residues from the comple-
mentarity determining regions (CDRs). A native immuno-
globulin molecule typically has two antigen binding sites, a
Fab or a scFv molecule typically has a single antigen binding
site.

[0118] The term “antigen binding domain” refers to the
part of an antibody or an antigen binding receptor that
comprises the area which specifically binds to and is
complementary to part or all of an antigen. An antigen
binding domain may be provided by, for example, one or
more immunoglobulin variable domains (also called vari-
able regions). Particularly, an antigen binding domain com-
prises an immunoglobulin light chain variable region (VL)
and an immunoglobulin heavy chain variable region (VH).

[0119] The term “variable region” or “variable domain”
refers to the domain of an immunoglobulin heavy or light
chain that is involved in binding the antigen. The variable
domains of the heavy chain and light chain (VH and VL,
respectively) of a native antibody generally have similar
structures, with each domain comprising four conserved
framework regions (FRs) and three hypervariable regions
(HVRs). See, e.g., Kindt et al., Kuby Immunology, 67 ed.,
W.H. Freeman and Co, page 91 (2007). A single VH or VL.
domain is usually sufficient to confer antigen-binding speci-
ficity.

[0120] The term “ATD” as used herein refers to “anchor-
ing transmembrane domain” which defines a polypeptide
stretch capable of integrating in (the) cellular membrane(s)
of a cell. The ATM can be fused to further extracellular
and/or intracellular polypeptide domains wherein these
extracellular and/or intracellular polypeptide domains will
be confined to the cell membrane as well. In the context of
the antigen binding receptors of the present invention the
ATM confers membrane attachment and confinement of the
antigen binding receptor of the present invention. The anti-
gen binding receptors of the present invention comprise at
least one ATM and an extracellular domain comprising an
antigen binding moiety. Additionally, the ATM may be fused
to further intracellular signaling domains.

[0121] The term “binding to” as used in the context of the
antigen binding receptors of the present invention defines a
binding (interaction) of an “antigen-interaction-site” and an
antigen with each other. The term “antigen-interaction-site”
defines, in accordance with antigen binding receptors of the
present invention, a motif of a polypeptide which shows the
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capacity of specific interaction with a specific antigen or a
specific group of antigens (i.e. mutated Fc domains).

[0122] Said binding/interaction is also understood to
define a “specific recognition”. The term “specifically rec-
ognizing” means in accordance with this invention that the
antigen binding receptor is capable of specifically interact-
ing with and/or binding to a modified molecule as defined
herein whereas the non-modified molecule is not recog-
nized. The antigen binding moiety of an antigen binding
receptor can recognize, interact and/or bind to different
epitopes on the same molecule. This term relates to the
specificity of the antigen binding receptor, i.e., to its ability
to discriminate between the specific regions of a modified
molecule, i.e. a mutated Fc domain, as defined herein. The
specific interaction of the antigen-interaction-site with its
specific antigen may result in an initiation of a signal, e.g.
due to the induction of a change of the conformation of the
polypeptide comprising the antigen, an oligomerization of
the polypeptide comprising the antigen, an oligomerization
of the antigen binding receptor, etc. Thus, a specific motif'in
the amino acid sequence of the antigen-interaction-site and
the antigen bind to each other as a result of their primary,
secondary or tertiary structure as well as the result of
secondary modifications of said structure. Accordingly, the
term binding to does not only relate to a linear epitope but
may also relate to a conformational epitope, a structural
epitope or a discontinuous epitope consisting of two regions
of the target molecules or parts thereof. In the context of this
invention, a conformational epitope is defined by two or
more discrete amino acid sequences separated in the primary
sequence which comes together on the surface of the mol-
ecule when the polypeptide folds to the native protein (Sela,
Science 166 (1969), 1365 and Laver, Cell 61 (1990), 553-
536). Moreover, the term “binding to” is interchangeably
used in the context of the present invention with the term
“interacting with”. The ability of the antigen binding moiety
(e.g. a Fab or scFv domain) of an antigen binding receptor
or an antibody to bind to a specific target antigenic deter-
minant can be measured either through an enzyme-linked
immunosorbent assay (ELISA) or other techniques familiar
to one of skill in the art, e.g., surface plasmon resonance
(SPR) technique (analyzed on a BlAcore instrument) (Lilje-
blad et al., Glyco J 17, 323-329 (2000)), and traditional
binding assays (Heeley, Endocr Res 28, 217-229 (2002)). In
one embodiment, the extent of binding of an antigen binding
moiety to an unrelated protein is less than about 10% of the
binding of the antigen binding moiety to the target antigen
as measured, in particular by SPR. In certain embodiments,
an antigen binding moiety that binds to the target antigen,
has a dissociation constant (K,) of =1 uM, =100 nM, <10
nM, =1 nM, =0.1 nM, =0.01 nM, or <0.001 nM (e.g., 10~%
M or less, e.g., from 107®* M to 107* M, e.g., from 10~° M
to 1072 M). The term “specific binding” as used in accor-
dance with the present invention means that the molecules of
the invention do not or do not essentially cross-react with
(poly-) peptides of similar structures, i.e. with a non-mutated
parent Fc domain wherein an antigen binding receptor of the
invention is capable of specific binding to a mutated Fc
domain. Accordingly, the antigen binding receptor of the
invention specifically binds to/interacts with a mutated Fc
domain. Cross-reactivity of a panel of constructs under
investigation may be tested, for example, by assessing
binding of a panel of antigen binding moieties under con-
ventional conditions (see, e.g., Harlow and Lane, Antibod-



US 2023/0390338 Al

ies: A Laboratory Manual, Cold Spring Harbor Laboratory
Press, (1988) and Using Antibodies: A Laboratory Manual,
Cold Spring Harbor Laboratory Press, (1999)) to the
mutated Fc domain of interest as well as to parent non-
mutated Fc domain. Only those constructs (i.e. Fab frag-
ments, scFvs and the like) that bind to the mutated Fc
domain of interest but do not or do not essentially bind to a
non-mutated parent Fe domain are considered specific for
the mutated Fc domain of interest and selected for further
studies in accordance with the method provided herein.
These methods may comprise, inter alia, binding studies,
blocking and competition studies with structurally and/or
functionally closely related Fc domains. The binding studies
also comprise FACS analysis, surface plasmon resonance
(SPR, e.g. with BIAcore®), analytical ultracentrifugation,
isothermal titration calorimetry, fluorescence anisotropy,
fluorescence spectroscopy or by radiolabeled ligand binding
assays.

[0123] The term “CDR” as employed herein relates to
“complementary determining region”, which is well known
in the art. The CDRs are parts of immunoglobulins or
antigen binding receptors that determine the specificity of
said molecules and make contact with a specific ligand. The
CDRs are the most variable part of the molecule and
contribute to the antigen binding diversity of these mol-
ecules. There are three CDR regions CDR1, CDR2 and
CDR3 in each V domain. CDR-H depicts a CDR region of
a variable heavy chain and CDR-L relates to a CDR region
of a variable light chain. VH means the variable heavy chain
and VL means the variable light chain. The CDR regions of
an Ig-derived region may be determined as described in
“Kabat” (Sequences of Proteins of Immunological Interest”,
5th edit. NIH Publication no. 91-3242 U.S. Department of
Health and Human Services (1991); Chothia J. Mol. Biol.
196 (1987), 901-917) or “Chothia” (Nature 342 (1989),
877-883).

[0124] The term “CD3z” refers to T-cell surface glyco-
protein CD3 zeta chain, also known as “T-cell receptor T3
zeta chain” and “CD247”.

[0125] The term “chimeric antigen receptor” or “chimeric
receptor” or “CAR” refers to an antigen binding receptor
constituted of an extracellular portion of an antigen binding
moiety (e.g. a single chain antibody domain) fused by a
spacer sequence to the intracellular signaling domains of
CD3z and CD28. The invention additionally provides anti-
gen binding receptors wherein the antigen binding moiety is
a Fab or a crossFab fragment. The term “CAR” is under-
stood in its broadest form to comprise antigen binding
receptors constituted of an extracellular portion comprising
an antigen binding moiety fused to CD3z and fragment
thereof and to CD28 and fragments thereof, optionally
through one or several peptide linkers.

[0126] The “class” of an antibody or immunoglobulin
refers to the type of constant domain or constant region
possessed by its heavy chain. There are five major classes of
antibodies: IgA, IgD, IgE, IgG, and IgM, and several of
these may be further divided into subclasses (isotypes), e.g.,
1gG,, IgG,, 1gG;, 1gG,, IgA |, and IgA,. The heavy chain
constant domains that correspond to the different classes of
immunoglobulins are called a, 9, &, y, and p, respectively.
[0127] By a “crossover Fab molecule” (also termed
“crossFab” or “crossover Fab fragment”) is meant a Fab
molecule wherein either the variable regions or the constant
regions of the Fab heavy and light chain are exchanged, i.e.
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the crossFab fragment comprises a peptide chain composed
of the light chain variable region and the heavy chain
constant region, and a peptide chain composed of the heavy
chain variable region and the light chain constant region. For
clarity, in a crossFab fragment wherein the variable regions
of the Fab light chain and the Fab heavy chain are
exchanged, the peptide chain comprising the heavy chain
constant region is referred to herein as the heavy chain of the
crossover Fab molecule. Conversely, in a crossFab fragment
wherein the constant regions of the Fab light chain and the
Fab heavy chain are exchanged, the peptide chain compris-
ing the heavy chain variable region is referred to herein as
the heavy chain of the crossFab fragment. Accordingly, a
crossFab fragment comprises a heavy or light chain com-
posed of the heavy chain variable and the light chain
constant regions (VH-CL), and a heavy or light chain
composed of the light chain variable and the heavy chain
constant regions (VL-CH1). In contrast thereto, by a “con-
ventional Fab” molecule is meant a Fab molecule in its
natural format, i.e. comprising a heavy chain composed of
the heavy chain variable and constant regions (VH-CHI1),
and a light chain composed of the light chain variable and
constant regions (VL-CL).

[0128] The term “CSD” as used herein refers to co-
stimulatory signaling domain.

[0129] The term “effector functions” refers to those bio-
logical activities attributable to the Fc region of an antibody,
which vary with the antibody isotype. Examples of antibody
effector functions include: Clq binding and complement
dependent cytotoxicity (CDC), Fc receptor binding, anti-
body-dependent cell-mediated cytotoxicity (ADCC), anti-
body-dependent cellular phagocytosis (ADCP), cytokine
secretion, immune complex-mediated antigen uptake by
antigen presenting cells, down regulation of cell surface
receptors (e.g., B cell receptor), and B cell activation.
[0130] As used herein, the terms “engineer”, “engi-
neered”, “engineering”, are considered to include any
manipulation of the peptide backbone or the post-transla-
tional modifications of a naturally occurring or recombinant
polypeptide or fragment thereof. Engineering includes
modifications of the amino acid sequence, of the glycosy-
lation pattern, or of the side chain group of individual amino
acids, as well as combinations of these approaches.

[0131] The term “expression cassette” refers to a poly-
nucleotide generated recombinantly or synthetically, with a
series of specified nucleic acid elements that permit tran-
scription of a particular nucleic acid in a target cell. The
recombinant expression cassette can be incorporated into a
plasmid, chromosome, mitochondrial DNA, plastid DNA,
virus, or nucleic acid fragment.

[0132] Typically, the recombinant expression cassette por-
tion of an expression vector includes, among other
sequences, a nucleic acid sequence to be transcribed and a
promoter. In certain embodiments, the expression cassette of
the invention comprises polynucleotide sequences that
encode antigen binding molecules of the invention or frag-
ments thereof.

[0133] A “Fab molecule” refers to a protein consisting of
the VH and CH1 domain of the heavy chain (the “Fab heavy
chain”) and the VL and CL domain of the light chain (the
“Fab light chain”) of an antigen binding molecule.

[0134] The term “Fc domain” or “Fc region™ herein is
used to define a C-terminal region of an immunoglobulin
heavy chain that contains at least a portion of the constant
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region. The term includes native sequence Fc regions and
variant Fc regions. Although the boundaries of the Fc region
of an IgG heavy chain might vary slightly, the human IgG
heavy chain Fc region is usually defined to extend from
Cys226, or from Pro230, to the carboxyl-terminus of the
heavy chain. However, the C-terminal lysine (Lys447) of the
Fc region may or may not be present. Unless otherwise
specified herein, numbering of amino acid residues in the Fc
region or constant region is according to the “EU number-
ing” system, also called the EU index, as described in Kabat
et al., Sequences of Proteins of Immunological Interest, S5th
Ed. Public Health Service, National Institutes of Health,
Bethesda, M D, 1991. A subunit of an Fc domain as used
herein refers to one of the two polypeptides forming the
dimeric Fc domain, i.e. a polypeptide comprising C-terminal
constant regions of an immunoglobulin heavy chain, capable
of stable self-association. For example, a subunit of an IgG
Fc domain comprises an IgG CH2 and an IgG CH3 constant
domain.

[0135] “Framework™ or “FR” refers to variable domain
residues other than hypervariable region (HVR) residues.
The FR of a variable domain generally consists of four FR
domains: FR1, FR2, FR3, and FR4. Accordingly, the HVR
and FR sequences generally appear in the following
sequence in VH (or VL): FR1-HI(LL1)-FR2-H2(L.2)-FR3-
H3(L3)-FR4.

[0136] The term “full length antibody” denotes an anti-
body consisting of two “full length antibody heavy chains”
and two “full length antibody light chains”. A “full length
antibody heavy chain” is a polypeptide consisting in N-ter-
minal to C-terminal direction of an antibody heavy chain
variable domain (VH), an antibody constant heavy chain
domain 1 (CH1), an antibody hinge region (HR), an anti-
body heavy chain constant domain 2 (CH2), and an antibody
heavy chain constant domain 3 (CH3), abbreviated as
VH-CH1-HR-CH2-CH3; and optionally an antibody heavy
chain constant domain 4 (CH4) in case of an antibody of the
subclass IgE. Preferably the “full length antibody heavy
chain” is a polypeptide consisting in N-terminal to C-ter-
minal direction of VH, CHI1, HR, CH2 and CH3. A “full
length antibody light chain” is a polypeptide consisting in
N-terminal to C-terminal direction of an antibody light chain
variable domain (VL), and an antibody light chain constant
domain (CL), abbreviated as VL-CL. The antibody light
chain constant domain (CL) can be k (kappa) or A (lambda).
The two full length antibody chains are linked together via
inter-polypeptide disulfide bonds between the CL domain
and the CH1 domain and between the hinge regions of the
full length antibody heavy chains. Examples of typical full
length antibodies are natural antibodies like IgG (e.g. IgG 1
and IgG2), IgM, IgA, IgD, and IgE.) The full length anti-
bodies used according to the invention can be from a single
species e.g. human, or they can be chimerized or humanized
antibodies. In some embodiments, the full length antibodies
used according to the invention, i.e. a therapeutic antibody
comprising a mutated Fc domain, comprise two antigen
binding sites each formed by a pair of VH and VL, which
both specifically bind to the same antigen. In further
embodiments, the full length antibodies used according to
the invention comprise two antigen binding sites each
formed by a pair of VH and VL, wherein the two antigen
binding sites bind to different antigens, e.g. wherein the
antibodies are bispecific. The C-terminus of the heavy or
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light chain of said full length antibody denotes the last amino
acid at the C-terminus of said heavy or light chain.

[0137] By “fused” is meant that the components (e.g., a
Fab and a transmembrane domain) are linked by peptide
bonds, either directly or via one or more peptide linkers.

[0138] The terms “host cell”, “host cell line” and “host cell
culture” are used interchangeably and refer to cells into
which exogenous nucleic acid has been introduced, includ-
ing the progeny of such cells. Host cells include “transfor-
mants” and “transformed cells” which include the primary
transformed cell and progeny derived therefrom without
regard to the number of passages. Progeny may not be
completely identical in nucleic acid content to a parent cell,
but may contain mutations. Mutant progeny that have the
same function or biological activity as screened or selected
for in the originally transformed cell are included herein. A
host cell is any type of cellular system that can be used to
generate an antibody used according to the present inven-
tion. Host cells include cultured cells, e.g., mammalian
cultured cells, such as CHO cells, BHK cells, NSO cells,
SP2/0 cells, YO myeloma cells, P3X63 mouse myeloma
cells, PER cells, PER.C6 cells or hybridoma cells, yeast
cells, insect cells, and plant cells, to name only a few, but
also cells comprised within a transgenic animal, transgenic
plant or cultured plant or animal tissue.

[0139] The term “hypervariable region” or “HVR”, as
used herein, refers to each of the regions of an antibody
variable domain which are hypervariable in sequence and/or
form structurally defined loops (“hypervariable loops™).
Generally, native four-chain antibodies comprise six HVRs;
three in the VH (H1, H2, H3), and three in the VL (L1, L2,
L3). HVRs generally comprise amino acid residues from the
hypervariable loops and/or from the complementarity deter-
mining regions (CDRs), the latter being of highest sequence
variability and/or involved in antigen recognition. With the
exception of CDR1 in VH, CDRs generally comprise the
amino acid residues that form the hypervariable loops.
Hypervariable regions (HVRs) are also referred to as
complementarity determining regions (CDRs), and these
terms are used herein interchangeably in reference to por-
tions of the variable region that form the antigen binding
regions. This particular region has been described by Kabat
et al., U.S. Dept. of Health and Human Services, Sequences
of Proteins of Immunological Interest (1983) and by Chothia
et al., J Mol Biol 196:901-917 (1987), where the definitions
include overlapping or subsets of amino acid residues when
compared against each other. Nevertheless, application of
either definition to refer to a CDR of an antibody and/or an
antigen binding receptor or variants thereof is intended to be
within the scope of the term as defined and used herein. The
appropriate amino acid residues which encompass the CDRs
as defined by each of the above cited references are set forth
below in Table 1 as a comparison. The exact residue
numbers which encompass a particular CDR will vary
depending on the sequence and size of the CDR. Those
skilled in the art can routinely determine which residues
comprise a particular CDR given the variable region amino
acid sequence of the antibody.
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TABLE 1

CDR Definitions!

CDR Kabat Chothia AbM?
V; CDR1 31-35 26-32 26-35
V; CDR2 50-65 52-58 50-58
V; CDR3 95-102 95-102 95-102
V; CDR1 24-34 26-32 24-34
V, CDR2 50-56 50-52 50-56
V; CDR3 89-97 91-96 89-97

1Numbering of all CDR definitions in Table 1 is according to the numbering conventions
;et forth by Kabat et al. (see below).

"AbM" with a lowercase "b" as used in Table 1 refers to the CDRs as defined by Oxford
Molecular's "AbM" antibody modeling software.

[0140] Kabat et al. also defined a numbering system for
variable region sequences that is applicable to any antibody.
One of ordinary skill in the art can unambiguously assign
this system of Kabat numbering to any variable region
sequence, without reliance on any experimental data beyond
the sequence itself. As used herein, “Kabat numbering”
refers to the numbering system set forth by Kabat et al., U.S.
Dept. of Health and Human Services, “Sequence of Proteins
of Immunological Interest” (1983). Unless otherwise speci-
fied, references to the numbering of specific amino acid
residue positions in an antigen binding moiety variable
region are according to the Kabat numbering system. The
polypeptide sequences of the sequence listing are not num-
bered according to the Kabat numbering system. However,
it is well within the ordinary skill of one in the art to convert
the numbering of the sequences of the Sequence Listing to
Kabat numbering.

[0141] An “individual” or “subject” is a mammal. Mam-
mals include, but are not limited to, domesticated animals
(e.g., cows, sheep, cats, dogs, and horses), primates (e.g.,
humans and non-human primates such as monkeys), rabbits,
and rodents (e.g., mice and rats). Particularly, the individual
or subject is a human.

[0142] By “isolated nucleic acid” molecule or polynucle-
otide is intended a nucleic acid molecule, DNA or RNA,
which has been removed from its native environment. For
example, a recombinant polynucleotide encoding a polypep-
tide contained in a vector is considered isolated for the
purposes of the present invention. Further examples of an
isolated polynucleotide include recombinant polynucle-
otides maintained in heterologous host cells or purified
(partially or substantially) polynucleotides in solution. An
isolated polynucleotide includes a polynucleotide molecule
contained in cells that ordinarily contain the polynucleotide
molecule, but the polynucleotide molecule is present extra-
chromosomally or at a chromosomal location that is differ-
ent from its natural chromosomal location. Isolated RNA
molecules include in vivo or in vitro RNA transcripts of the
present invention, as well as positive and negative strand
forms, and double-stranded forms. Isolated polynucleotides
or nucleic acids according to the present invention further
include such molecules produced synthetically. In addition,
a polynucleotide or a nucleic acid may be or may include a
regulatory element such as a promoter, ribosome binding
site, or a transcription terminator.

[0143] By a nucleic acid or polynucleotide having a
nucleotide sequence at least, for example, 95% “identical” to
a reference nucleotide sequence of the present invention, it
is intended that the nucleotide sequence of the polynucle-
otide is identical to the reference sequence except that the
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polynucleotide sequence may include up to five point muta-
tions per each 100 nucleotides of the reference nucleotide
sequence. In other words, to obtain a polynucleotide having
a nucleotide sequence at least 95% identical to a reference
nucleotide sequence, up to 5% of the nucleotides in the
reference sequence may be deleted or substituted with
another nucleotide, or a number of nucleotides up to 5% of
the total nucleotides in the reference sequence may be
inserted into the reference sequence. These alterations of the
reference sequence may occur at the 5' or 3' terminal
positions of the reference nucleotide sequence or anywhere
between those terminal positions, interspersed either indi-
vidually among residues in the reference sequence or in one
or more contiguous groups within the reference sequence.
As a practical matter, whether any particular polynucleotide
sequence is at least 80%, 85%, 90%, 95%, 96%, 97%, 98%
or 99% identical to a nucleotide sequence of the present
invention can be determined conventionally using known
computer programs, such as the ones discussed below for
polypeptides (e.g., ALIGN-2).

[0144] By an “isolated polypeptide” or a variant, or
derivative thereof is intended a polypeptide that is not in its
natural milieu. No particular level of purification is required.
For example, an isolated polypeptide can be removed from
its native or natural environment. Recombinantly produced
polypeptides and proteins expressed in host cells are con-
sidered isolated for the purpose of the invention, as are
native or recombinant polypeptides which have been sepa-
rated, fractionated, or partially or substantially purified by
any suitable technique.

[0145] “Percent (%) amino acid sequence identity” with
respect to a reference polypeptide sequence is defined as the
percentage of amino acid residues in a candidate sequence
that are identical with the amino acid residues in the refer-
ence polypeptide sequence, after aligning the sequences and
introducing gaps, if necessary, to achieve the maximum
percent sequence identity, and not considering any conser-
vative substitutions as part of the sequence identity. Align-
ment for purposes of determining percent amino acid
sequence identity can be achieved in various ways that are
within the skill in the art, for instance, using publicly
available computer software such as BLAST, BLAST-2,
ALIGN or Megalign (DNASTAR) software. Those skilled
in the art can determine appropriate parameters for aligning
sequences, including any algorithms needed to achieve
maximal alignment over the full length of the sequences
being compared. For purposes herein, however, % amino
acid sequence identity values are generated using the
sequence comparison computer program ALIGN-2. The
ALIGN-2 sequence comparison computer program was
authored by Genentech, Inc., and the source code has been
filed with user documentation in the U.S. Copyright Office,
Washington D.C., 20559, where it is registered under U.S.
Copyright Registration No. TXUS510087. The ALIGN-2
program is publicly available from Genentech, Inc., South
San Francisco, California, or may be compiled from the
source code. The ALIGN-2 program should be compiled for
use on a UNIX operating system, including digital UNIX
V4.0D. All sequence comparison parameters are set by the
ALIGN-2 program and do not vary. In situations where
ALIGN-2 is employed for amino acid sequence compari-
sons, the % amino acid sequence identity of a given amino
acid sequence A to, with, or against a given amino acid
sequence B (which can alternatively be phrased as a given
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amino acid sequence A that has or comprises a certain %
amino acid sequence identity to, with, or against a given
amino acid sequence B) is calculated as follows:

100 times the fraction X/Y

where X is the number of amino acid residues scored as
identical matches by the sequence alignment program
ALIGN-2 in that program’s alignment of A and B, and
where Y is the total number of amino acid residues in B. It
will be appreciated that where the length of amino acid
sequence A is not equal to the length of amino acid sequence
B, the % amino acid sequence identity of A to B will not
equal the % amino acid sequence identity of B to A. Unless
specifically stated otherwise, all % amino acid sequence
identity values used herein are obtained as described in the
immediately preceding paragraph using the ALIGN-2 com-
puter program.

[0146] The term “nucleic acid molecule” relates to the
sequence of bases comprising purine- and pyrimidine bases
which are comprised by polynucleotides, whereby said
bases represent the primary structure of a nucleic acid
molecule. Herein, the term nucleic acid molecule includes
DNA, cDNA, genomic DNA, RNA, synthetic forms of
DNA and mixed polymers comprising two or more of these
molecules. In addition, the term nucleic acid molecule
includes both sense and antisense strands. Moreover, the
herein described nucleic acid molecule may contain non-
natural or derivatized nucleotide bases, as will be readily
appreciated by those skilled in the art.

[0147] The term “package insert” is used to refer to
instructions customarily included in commercial packages
of therapeutic products, that contain information about the
indications, usage, dosage, administration, combination
therapy, contraindications and/or warnings concerning the
use of such therapeutic products.

[0148] The term “pharmaceutical composition” refers to a
preparation which is in such form as to permit the biological
activity of an active ingredient contained therein to be
effective, and which contains no additional components
which are unacceptably toxic to a subject to which the
formulation would be administered. A pharmaceutical com-
position usually comprises one or more pharmaceutically
acceptable carrier(s).

[0149] A “pharmaceutically acceptable carrier” refers to
an ingredient in a pharmaceutical composition, other than an
active ingredient, which is nontoxic to a subject. A pharma-
ceutically acceptable carrier includes, but is not limited to,
a buffer, excipient, stabilizer, or preservative. As used
herein, term “polypeptide” refers to a molecule composed of
monomers (amino acids) linearly linked by amide bonds
(also known as peptide bonds). The term polypeptide refers
to any chain of two or more amino acids, and does not refer
to a specific length of the product. Thus, peptides, dipep-
tides, tripeptides, oligopeptides, protein, amino acid chain,
or any other term used to refer to a chain of two or more
amino acids, are included within the definition of polypep-
tide, and the term polypeptide may be used instead of, or
interchangeably with any of these terms. The term polypep-
tide is also intended to refer to the products of post-
expression modifications of the polypeptide, including with-
out limitation glycosylation, acetylation, phosphorylation,
amidation, derivatization by known protecting/blocking
groups, proteolytic cleavage, or modification by non-natu-
rally occurring amino acids. A polypeptide may be derived
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from a natural biological source or produced by recombinant
technology, but is not necessarily translated from a desig-
nated nucleic acid sequence. It may be generated in any
manner, including by chemical synthesis. A polypeptide of
the invention may be of a size of about 3 or more, 5 or more,
10 or more, 20 or more, 25 or more, 50 or more, 75 or more,
100 or more, 200 or more, 500 or more, 1,000 or more, or
2,000 or more amino acids. Polypeptides may have a defined
three-dimensional structure, although they do not necessar-
ily have such structure. Polypeptides with a defined three-
dimensional structure are referred to as folded, and poly-
peptides which do not possess a defined three-dimensional
structure, but rather can adopt a large number of different
conformations, and are referred to as unfolded.

[0150] The term “polynucleotide” refers to an isolated
nucleic acid molecule or construct, e.g., messenger RNA
(mRNA), virally-derived RNA, or plasmid DNA (pDNA). A
polynucleotide may comprise a conventional phosphodiester
bond or a non-conventional bond (e.g., an amide bond, such
as found in peptide nucleic acids (PNA). The term nucleic
acid molecule refers to any one or more nucleic acid
segments, e.g., DNA or RNA fragments, present in a poly-
nucleotide.

[0151] “Reduced binding”, for example reduced binding
to an Fc receptor, refers to a decrease in affinity for the
respective interaction, as measured for example by SPR. For
clarity the term includes also reduction of the affinity to zero
(or below the detection limit of the analytic method), i.e.
complete abolishment of the interaction. Conversely,
“increased binding” refers to an increase in binding affinity
for the respective interaction.

[0152] The term “regulatory sequence” refers to DNA
sequences, which are necessary to affect the expression of
coding sequences to which they are ligated. The nature of
such control sequences differs depending upon the host
organism. In prokaryotes, control sequences generally
include promoter, ribosomal binding site, and terminators. In
eukaryotes generally control sequences include promoters,
terminators and, in some instances, enhancers, transactiva-
tors or transcription factors. The term “control sequence” is
intended to include, at a minimum, all components the
presence of which are necessary for expression, and may
also include additional advantageous components.

[0153] As used herein, the term “single-chain” refers to a
molecule comprising amino acid monomers linearly linked
by peptide bonds. In certain embodiments, one of the
antigen binding moieties is a scFv fragment, i.e. a VH
domain and a VL domain connected by a peptide linker. In
certain embodiments, one of the antigen binding moieties is
a single-chain Fab molecule, i.e. a Fab molecule wherein the
Fab light chain and the Fab heavy chain are connected by a
peptide linker to form a single peptide chain. In a particular
such embodiment, the C-terminus of the Fab light chain is
connected to the N-terminus of the Fab heavy chain in the
single-chain Fab molecule. The term “SSD” as used herein
refers to stimulatory signaling domain.

[0154] As used herein, “treatment” (and grammatical
variations thereof such as “treat” or “treating”) refers to
clinical intervention in an attempt to alter the natural course
of a disease in the individual being treated, and can be
performed either for prophylaxis or during the course of
clinical pathology. Desirable effects of treatment include,
but are not limited to, preventing occurrence or recurrence
of disease, alleviation of symptoms, diminishment of any
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direct or indirect pathological consequences of the disease,
preventing metastasis, decreasing the rate of disease pro-
gression, amelioration or palliation of the disease state, and
remission or improved prognosis. In some embodiments,
cells expressing antigen binding receptors of the invention
are used together with therapeutic antibodies comprising a
mutated Fc domain to delay development of a disease or to
slow the progression of a disease.

[0155] As used herein, the term “target antigenic determi-
nant” is synonymous with “target antigen”, “target epitope”
and “target cell antigen” and refers to a site (e.g., a contigu-
ous stretch of amino acids or a conformational configuration
made up of different regions of non-contiguous amino acids)
on a polypeptide macromolecule to which an antibody
binds, forming an antigen binding moiety-antigen complex.
Useful antigenic determinants can be found, for example, on
the surfaces of tumor cells, on the surfaces of virus-infected
cells, on the surfaces of other diseased cells, on the surface
of immune cells, free in blood serum, and/or in the extra-
cellular matrix (ECM). The proteins referred to as antigens
herein (e.g., CD20, CEA, FAP, TNC) can be any native form
of the proteins from any vertebrate source, including mam-
mals such as primates (e.g., humans) and rodents (e.g., mice
and rats), unless otherwise indicated. In a particular embodi-
ment the target antigen is a human protein. Where reference
is made to a specific target protein herein, the term encom-
passes the “full-length”, unprocessed target protein as well
as any form of the target protein that results from processing
in the target cell. The term also encompasses naturally
occurring variants of the target protein, e.g., splice variants
or allelic variants. Exemplary human target proteins useful
as antigens include, but are not limited to: CD20, CEA, FAP,
TNC, MSLN, FolR1, HERI and HER2. The ability of an
antibody to bind to a specific target antigenic determinant
can be measured either through an enzyme-linked immu-
nosorbent assay (ELISA) or other techniques familiar to one
of skill in the art, e.g., surface plasmon resonance (SPR)
technique (analyzed on a BIAcore instrument) (Liljeblad et
al., Glyco J 17, 323-329 (2000)), and traditional binding
assays (Heeley, Endocr Res 28, 217-229 (2002)).

[0156] In one embodiment, the extent of binding of the
antibody to an unrelated protein is less than about 10% of the
binding of the antibody to the target antigen as measured,
e.g., by SPR. In certain embodiments, the antibody binds to
the target antigen with an affinity dissociation constant (K,)
of =1 uM, =100 nM, =10 nM, =1 nM, =<0.1 nM, =<0.01 nM,
or =0.001 nM (e.g., 107 M or less, e.g., from 107 M to
107* M, e.g., from 10~° M to 107'* M).

[0157] “Antibodies comprising a mutated Fc domain”
according to the present invention, i.e. therapeutic antibod-
ies may have one, two, three or more binding domains and
may be monospecific, bispecific or multispecific. The anti-
bodies can be full length from a single species, or be
chimerized or humanized. For an antibody with more than
two antigen binding domains, some binding domains may be
identical and/or have the same specificity.

[0158] “T cell activation” as used herein refers to one or
more cellular response of a T lymphocyte, particularly a
cytotoxic T lymphocyte, selected from: proliferation, differ-
entiation, cytokine secretion, cytotoxic effector molecule
release, cytotoxic activity, and expression of activation
markers. The antigen binding receptors of the invention are
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capable of inducing T cell activation. Suitable assays to
measure T cell activation are known in the art described
herein.

[0159] In accordance with this invention, the term “T cell
receptor” or “TCR” is commonly known in the art. In
particular, herein the term “T cell receptor” refers to any T
cell receptor, provided that the following three criteria are
fulfilled: (i) tumor specificity, (ii) recognition of (most)
tumor cells, which means that an antigen or target should be
expressed in (most) tumor cells and (iii) that the TCR
matches to the HLA-type of the subjected to be treated. In
this context, suitable T cell receptors which fulfill the above
mentioned three criteria are known in the art such as
receptors recognizing NY-ESO-1 (for sequence information
(s) see, e.g., PCT/GB2005/001924) and/or HER2neu (for
sequence information(s) see WO-A1 2011/0280894).
[0160] A “therapeutically effective amount” of an agent,
e.g., a pharmaceutical composition, refers to an amount
effective, at dosages and for periods of time necessary, to
achieve the desired therapeutic or prophylactic result. A
therapeutically effective amount of an agent for example
eliminates, decreases, delays, minimizes or prevents adverse
effects of a disease.

[0161] The term “vector” or “expression vector” is syn-
onymous with “expression construct” and refers to a DNA
molecule that is used to introduce and direct the expression
of a specific gene to which it is operably associated in a
target cell. The term includes the vector as a self-replicating
nucleic acid structure as well as the vector incorporated into
the genome of a host cell into which it has been introduced.
The expression vector of the present invention comprises an
expression cassette. Expression vectors allow transcription
of large amounts of stable mRNA. Once the expression
vector is inside the target cell, the ribonucleic acid molecule
or protein that is encoded by the gene is produced by the
cellular transcription and/or translation machinery. In one
embodiment, the expression vector of the invention com-
prises an expression cassette that comprises polynucleotide
sequences that encode antigen binding receptors of the
invention or fragments thereof.

Antigen Binding Receptors Capable of Specific Binding to
(a) Mutated Fc Domain(s)

[0162] The present invention relates to antigen binding
receptors capable of specific binding to the mutated Fc
domain of an antibody, i.e. a therapeutic antibody targeting
a cancer cell. In particular, the present invention relates to
antigen binding receptors comprising an extracellular
domain comprising at least one antigen binding moiety
capable of specific binding to a mutated Fc domain but not
capable of specific binding to the parent non-mutated Fc
domain. In preferred embodiments, the mutated Fc domain
comprises at least one amino acid substitution compared to
the non-mutated parent Fc domain, wherein Fc receptor
binding by the mutated Fc domain is reduced compared to
Fc receptor binding by the non-mutated Fc domain. In
particular embodiments, the present invention relates to
antigen binding receptors comprising an extracellular
domain comprising at least one antigen binding moiety
capable of specific binding to a mutated Fc domain, wherein
the at least one antigen binding moiety is not capable of
specific binding to the parent non-mutated Fc domain,
wherein the mutated Fc domain comprises at least one
amino acid substitution selected from the group consisting
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of 1234, 1.235, 1253, H310, P331, P329 and H435, in
particular wherein the amino acid mutation is [234A,
L235A, 1253A, N297A, H310A, P329G and/or H435A,
compared to the non-mutated parent Fc domain, wherein Fc
receptor binding by the mutated Fc domain is reduced
compared to Fc receptor binding by the non-mutated Fc
domain. In one preferred embodiment, the amino acid
mutation is P329G wherein binding to Fcy receptor is
reduced as measured by SPR at 25° C. In a further preferred
embodiment, the amino acid mutations are 1253A, H310A
and H435A wherein binding to the neonatal Fc receptor
(FcRn) is reduced as measured by SPR at 25° C.

[0163] The present invention further relates to the trans-
duction of T cells, such as CD8+ T cells, CD4+ T cells,
CD3+ T cells, 76 T cells or natural killer (NK) T cells,
preferably CD8+ T cells, with an antigen binding receptor as
described herein and their targeted recruitment, e.g., to a
tumor, by an antibody molecule, e.g. a therapeutic antibody,
comprising a mutated Fc domain. In one embodiment, the
antibody is capable of specific binding to a tumor-specific
antigen that is naturally occurring on the surface of a tumor
cell.

[0164] As shown in the appended Examples, as a proof of
the inventive concept, the antigen binding receptor compris-
ing an anchoring transmembrane domain and an extracellu-
lar domain according to the invention pETR17096 (SEQ ID
NO:7 as encoded by the DNA sequence shown in SEQ ID
NO:19) was constructed which is capable of specific binding
to a therapeutic antibody (represented by the anti-CD20
antibody comprising a heavy chain of SEQ ID NO ID: 112
and a light chain of SEQ ID NO:113) comprising the P329G
mutation. Transduced T cells (Jurkat NFAT T cells) express-
ing the Anti-P329G-scFv-CD28ATD-CD28CSD-CD3zSSD
protein (SEQ ID NO:7 as encoded by the DNA sequence
shown in SEQ ID NO:19) could be strongly activated by
co-incubation with the anti-CD20 antibody comprising the
P329G mutation in the Fc domain together with CD20
positive tumor cells. The inventors further provided multiple
formats of the antigen binding receptor capable of specific
binding to a mutated Fc domain but not capable of specific
binding to the non-mutated parent Fc domain to support the
proof of the inventive concept.

[0165] The treatment of tumor cells by the combination of
an antibody directed against a tumor antigen wherein the
antibody comprises the P329G mutation together with trans-
duced T cells expressing the Anti-P329G-Fab-ds-
CD28ATD-CD28CSD-CD3zSSD protein (SEQ ID NOs: 44
(DNA) and 39, 41 (protein)) surprisingly leads to stronger
activation of the transduced T cell compared to the trans-
duced T cells expressing the Anti-P329G-scFv-CD28ATD-
CD28CSD-CD3zSSD (SEQ ID NOs: 19 (DNA) and 7
(protein)) fusion protein.(see e.g. FIGS. 6 and 8 to 11).
[0166] Accordingly, it was surprisingly and unexpectedly
found that T cells, preferably CD8+ T cells, that were
transduced with an antigen binding receptor of the present
invention can be specifically stimulated by the use of a
tumor-specific antibody comprising a mutated Fc domain
and recruited by the tumor-specific antibody as linking
element to the tumor cell. Thus, it was surprisingly and
unexpectedly shown in the present invention that pairing a
tumor-specific antibody, i.e. a therapeutic antibody, com-
prising a mutated Fc domain with T cells transduced with an
antigen binding receptor which comprise/consist of an extra-
cellular domain comprising an antigen binding moiety

14
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capable of specific binding to the mutated Fc domain would
result in a specific activation of the T cells and subsequent
lysis of the tumor cell. This approach bears significant safety
advantages over conventional T cell based approaches, as
the T cell would be inert in the absence of the antibody
comprising the mutated Fc domain and their availability
may be controlled by the antibody molecule format chosen
(i.e. smaller molecules for shorter half-life and vice-versa).
Accordingly, the invention provides a versatile therapeutic
platform wherein IgG type antibodies may be used to mark
or label tumor cells as a guidance for T cell and wherein
transduced T cells are specifically targeted toward the tumor
cells by providing specificity for a mutated Fc domain of the
IgG type antibody. After binding to the mutated Fc domain
of'the antibody on the surface of a tumor cell, the transduced
T cell as described herein becomes activated and the tumor
cell will subsequently be lysed. The platform is flexible and
specific by allowing the use of diverse (existing or newly
developed) target antibodies or co-application of multiple
antibodies with different antigen specificity but comprising
the same mutation in the Fc domain. The degree of T cell
activation can further be adjusted by adjusting the dosage of
the co-applied therapeutic antibody or by switching to
different antibody specificities or formats. Transduced T cell
according to the invention are inert without co-application of
a targeting antibody comprising a mutated Fc domain
because mutations to the Fc domain as described herein do
not occur in natural or non-mutated immunoglobulins.
Accordingly, in one embodiment, the mutated Fc domain
does not naturally occur in wild type immunoglobulins.

[0167] Accordingly, the present invention relates to an
antigen binding receptor comprising an extracellular domain
comprising at least one antigen binding moiety capable of
specific binding to a mutated Fc domain, wherein the at least
one antigen binding moiety is not capable of specific binding
to the parent non-mutated Fc domain, wherein the mutated
Fc domain comprises at least one amino acid mutation
compared to the non-mutated parent Fc domain, wherein Fc
receptor binding by the mutated Fc domain and/or effector
function induced by the mutated Fc domain is reduced
compared to Fc receptor binding and/or effector function
induced by the non-mutated Fc domain. It may be particu-
larly desirable to use therapeutic antibodies with reduced
effector function in cancer therapy since effector function
may lead to severe side effects of antibody-based tumor
therapies as further described herein.

[0168] In the context of the present invention, the antigen
binding receptor comprises an extracellular domain that
does not naturally occur in or on T cells. Thus, the antigen
binding receptor is capable of providing tailored binding
specificity to cells expressing the antigen binding receptor
according to the invention. Cells, e.g. T cells, transduced
with (an) antigen binding receptor(s) of the invention
become capable of specific binding to a mutated Fc domain
but not to the non-mutated parent Fc domain. Specificity is
provided by the antigen binding moiety of the extracellular
domain of the antigen binding receptor, such antigen binding
moieties are considered to be specific for the mutated Fc
domain as defined herein. In the context of the present
invention and as explained herein, the antigen binding
moiety capable of specific binding to a mutated Fc domain
bind to/interact with the mutated Fc domain but not to/with
the non-mutated parent Fc domain.
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Antigen Binding Moieties

[0169] In an illustrative embodiment of the present inven-
tion, as a proof of concept, antigen binding receptors are
provided comprising an anchoring transmembrane domain
and an extracellular domain comprising at least one antigen
binding moiety, wherein the at least one antigen binding
moiety is capable of specific binding to a mutated Fc domain
but not capable of specific binding to the non-mutated parent
Fc domain, wherein the mutated Fc domain comprises at
least one amino acid substitution compared to the non-
mutated parent Fc.

[0170] In certain embodiment, at least one of the antigen
binding moieties is a conventional Fab fragment, i.e. a Fab
molecule consisting of a Fab light chain and a Fab heavy
chain. In certain embodiment, at least one of the antigen
binding moieties is a crossFab fragment, i.e. a Fab molecule
consisting of a Fab light chain and a Fab heavy chain,
wherein either the variable regions or the constant regions of
the Fab heavy and light chain are exchanged. In certain
embodiments, at least one of the antigen binding moieties is
a scFv fragment. In a particular such embodiment, the
C-terminus of the variable heavy chain (VH) is connected to
the N-terminus of the variable light chain (VL) in the scFv
molecule, optionally through a peptide linker. In certain
embodiments, at least one of the antigen binding moieties is
a single-chain Fab molecule, i.e. a Fab molecule wherein the
Fab light chain and the Fab heavy chain are connected by a
peptide linker to form a single peptide chain. In a particular
such embodiment, the C-terminus of the Fab light chain is
connected to the N-terminus of the Fab heavy chain in the
single-chain Fab molecule, optionally through a peptide
linker.

[0171] Accordingly, in the context of the present inven-
tion, the antigen binding moiety is capable of specific
binding to a mutated Fc domain but not capable of specific
binding to the non-mutated parent Fc domain, wherein the
mutated Fc domain comprises at least one amino acid
substitution compared to the non-mutated parent Fc domain.
[0172] Antigen binding moieties capable of specific bind-
ing to a mutated Fc domain may be generated by immuni-
zation of e.g. a mammalian immune system. Such methods
are known in the art and e.g. are described in Burns in
Methods in Molecular Biology 295:1-12 (2005). Alterna-
tively, antigen binding moieties of the invention may be
isolated by screening combinatorial libraries for antibodies
with the desired activity or activities. Methods for screening
combinatorial libraries are reviewed, e.g., in Lerner et al. in
Nature Reviews 16:498-508 (2016). For example, a variety
of methods are known in the art for generating phage display
libraries and screening such libraries for antigen binding
moieties possessing the desired binding characteristics. Such
methods are reviewed, e.g., in Frenzel et al. in mAbs
8:1177-1194 (2016); Bazan et al. in Human Vaccines and
Immunotherapeutics 8:1817-1828 (2012) and Zhao et al. in
Critical Reviews in Biotechnology 36:276-289 (2016) as
well as in Hoogenboom et al. in Methods in Molecular
Biology 178:1-37 (O’Brien et al., ed., Human Press, Totowa,
N J, 2001) and further described, e.g., in the McCafferty et
al., Nature 348:552-554; Clackson et al., Nature 352: 624-
628 (1991); Marks et al., J. Mol. Biol. 222: 581-597 (1992)
and in Marks and Bradbury in Methods in Molecular Biol-
ogy 248:161-175 (Lo, ed., Human Press, Totowa, N I,
2003). Sidhu et al., J. Mol. Biol. 338(2): 299-310 (2004);
Lee et al., J. Mol. Biol. 340(5): 1073-1093 (2004); Fellouse,
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Proc. Natl. Acad. Sci. USA 101(34): 12467-12472 (2004);,
and Lee et al, J. Immunol. Methods 284(1-2): 119-132
(2004). In certain phage display methods, repertoires of VH
and VL genes are separately cloned by polymerase chain
reaction (PCR) and recombined randomly in phage libraries,
which can then be screened for antigen-binding phage as
described in Winter et al. in Annual Review of Immunology
12: 433-455 (1994). Phage typically display antibody frag-
ments, either as single-chain Fv (scFv) fragments or as Fab
fragments. Libraries from immunized sources provide high-
affinity antigen binding moieties to the immunogen without
the requirement of constructing hybridomas. Alternatively,
the naive repertoire can be cloned (e.g., from human) to
provide a single source of antigen binding moieties to a wide
range of non-self and also self antigens without any immu-
nization as described by Griffiths et al. in EMBO Journal 12:
725-734 (1993). Finally, naive libraries can also be made
synthetically by cloning unrearranged V-gene segments
from stem cells, and using PCR primers containing random
sequence to encode the highly variable CDR3 regions and to
accomplish rearrangement in vitro, as described by Hoo-
genboom and Winter in Journal of Molecular Biology 227:
381-388 (1992). Patent publications describing human anti-
body phage libraries include, for example: U.S. Pat. Nos.
5,750,373; 7,985,840; 7,785,903 and 8,679,490 as well as
US Patent Publication Nos. 2005/0079574, 2007/0117126,
2007/0237764 and 2007/0292936. and 2009/0002360. Fur-
ther examples of methods known in the art for screening
combinatorial libraries for antibodies with a desired activity
or activities include ribosome and mRNA display, as well as
methods for antibody display and selection on bacteria,
mammalian cells, insect cells or yeast cells. Methods for
yeast surface display are reviewed, e.g., in Scholler et al. in
Methods in Molecular Biology 503:135-56 (2012) and in
Cherf et al. in Methods in Molecular biology 1319:155-175
(2015) as well as in the Zhao et al. in Methods in Molecular
Biology 889:73-84 (2012). Methods for ribosome display
are described, e.g., in He et al. in Nucleic Acids Research
25:5132-5134 (1997) and in Hanes et al. in PNAS 94:4937-
4942 (1997).

[0173] In the context of the present invention, provided
herein are antigen binding receptors comprising at least one
antigen binding moiety capable of specific binding to a
mutated Fc domain. Accordingly, transduced cells, ie. T
cells, expressing an antigen binding receptor according to
the invention are capable of specific binding to the mutated
Fc domain of an antibody, i.e. of a therapeutic antibody. The
Fc domain confers to antibodies, i.e. therapeutic antibodies,
favorable pharmacokinetic properties, including a long
serum half-life which contributes to good accumulation in
the target tissue and a favorable tissue-blood distribution
ratio. At the same time it may, however, lead to undesirable
targeting of therapeutic antibodies to cells expressing Fc
receptors rather than to the preferred antigen-bearing cells.
Moreover, the co-activation of Fc receptor signaling path-
ways may lead to cytokine release which results in excessive
activation of cytokine receptors and severe side effects upon
systemic administration of therapeutic antibodies. Activa-
tion of (Fc receptor-bearing) immune cells other than T cells
may even reduce efficacy of therapeutic antibodies due to the
potential destruction of immune cells. Accordingly, thera-
peutic antibodies known in the art may be engineered or
mutated to exhibit reduced binding affinity to an Fc receptor
and/or reduced effector function, as compared to, e.g., a
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native 1gG, Fc domain. The antigen binding receptors
according to the invention may be used to target effector
cells, e.g. T cells, expressing the antigen binding receptors
according to the invention in vitro and/or in vivo to target
cells, i.e. tumor cells, which are labeled with an antibody
capable of specific binding to the target cells, wherein the
antibody comprise an engineered and/or mutated Fc domain
as described herein.

[0174] In an illustrative embodiment of the present inven-
tion, as a proof of concept, provided are antigen binding
receptors capable of specific binding to a mutated Fc domain
comprising the amino acid mutation P329G and effector
cells expressing said antigen binding receptors. The P329G
mutation reduces binding to Fcy receptors and associated
effector function. Accordingly, the mutated Fc domain com-
prising the P329G mutation binds to Fecy receptors with
reduced or abolished affinity compared to the non-mutated
Fc domain. In an alternative illustrative embodiment of the
present invention, as a proof of concept provided are antigen
binding receptors capable of specific binding to a mutated Fc
domain comprising the amino acid mutations 1253 A, H310A
and H435A (“AAA”). The AAA mutations essentially abol-
ishes binding to the FcRn.

[0175] However, antibodies with reduced with improved
or diminished binding to Fc receptors (FcRs) and/or effector
function comprising a mutated Fc domain are widely used in
the art. Accordingly, herein provided are antigen binding
receptors capable of specific binding to antibodies compris-
ing a mutated Fc domain, such antibodies are herein also
referred to as target antibodies. Accordingly, in one embodi-
ment the antigen binding receptor of the present invention is
capable of specific binding to a target antibody comprising
a mutated Fc domain with reduced binding affinity to an Fc
receptor and/or reduced effector function. Target antibodies
with reduced effector function include those with mutation
of'one or more of Fc region residues 238, 265, 269, 270, 297,
327 and 329 (U.S. Pat. No. 6,737,056). Such Fc mutants
include Fc mutants with mutations at two or more of amino
acid positions 265, 269, 270, 297 and 327, including the
so-called “DANA” Fc mutant with mutation of residues 265
and 297 to alanine (U.S. Pat. No. 7,332,581). Certain
antibody variants with improved or diminished binding to
FcRs are described. (See, e.g., U.S. Pat. No. 6,737,056; WO
2004/056312, and Shields et al., J. Biol. Chem. 9(2): 6591-
6604 (2001).) In certain embodiments, an antigen binding
receptor is provided capable of specific binding to an
antibody variant comprises an Fc region with one or more
amino acid mutations which improve ADCC, e.g., mutations
at positions 298, 333, and/or 334 of the Fc region (EU
numbering of residues). In certain embodiments, a target
antibody variant comprises an Fc region with one or more
amino acid mutations, which reduce or diminish FcRn
binding, e.g., mutations at positions 253, and/or 310, and/or
435 of the Fc region (EU numbering of residues). In certain
embodiments, the target antibody variant comprises an Fc
region with the amino acid mutations at positions 253, 310
and 435. In one embodiment the mutations are 1253A,
H310A and H435A in an Fc region derived from a human
1gG1 Fe region. See e.g., Grevys, A, et al., J. Immunol. 194
(2015) 5497-5508.

[0176] In certain embodiments, an antigen binding recep-
tor is provided capable of specific binding to an antibody
variant comprising an Fc region with one or more amino
acid mutations, which reduced or diminished FcRn binding,
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e.g., mutations at one of the positions 310 and/or, 433 and/or
436 of the Fc region (EU numbering of residues). In certain
embodiments, the target antibody variant comprises an Fc
region with the amino acid mutations at positions 310, 433
and 436. In one embodiment the mutations are H310A,
H433A and Y436A in an Fc region derived from a human
IgG1 Fc region. In certain embodiments, a target antibody
variant comprises an Fc region with one or more amino acid
mutations, which increased FcRn binding, e.g., mutations at
positions 252 and/or, 254 and/or 256 of the Fc region (EU
numbering of residues). In certain embodiments, the target
antibody variant comprises an Fc region with the amino acid
mutations at positions 252, 254, and 256. In one embodi-
ment the mutations are M252Y, S254T and T256E in an Fc
region derived from a human IgG1l Fc region. In certain
embodiments, an antigen binding receptor is provided
capable of specific binding to an antibody variant compris-
ing an Fc region with amino acid mutations, which diminish
FeyR binding, e.g., mutations at positions 234, 235 and 329
of'the Fc region (EU numbering of residues). In one embodi-
ment the mutations are 1.234A and [235A (LALA). In
certain embodiments, the target antibody variant further
comprises D265A and/or P329G in an Fc region derived
from a human IgGl Fc region. In one embodiment the
mutation is P329G (“PG”) in an Fc region derived from a
human IgG1 Fc region. In another embodiment, the muta-
tions are 1253A, H310A and H435A (“AAA”) in an Fc
region derived from a human IgG1 Fc region.

[0177] In one embodiment the antigen binding moiety is
capable of specific binding to a mutated Fe domain com-
posed of a first and a second subunit capable of stable
association. In one embodiment the Fc domain is an IgG,
specifically an 1gG, or IgG4, Fc domain. In one embodiment
the Fc domain is a human Fc domain. In one embodiment the
mutated Fc domain exhibits reduced binding affinity to an Fc
receptor and/or reduced effector function, as compared to a
native IgG, Fc domain. In one embodiment the Fc domain
comprises one or more amino acid mutations that reduce
binding to an Fc receptor and/or effector function.

[0178] In one preferred embodiment the one or more
amino acid mutation is at one or more position selected from
the group of [.234, 1.235, and P329 (Kabat numbering). In
one particular embodiment each subunit of the Fc domain
comprises three amino acid mutations that reduce binding to
an activating Fc receptor and/or effector function wherein
said amino acid mutations are 1.234A, L235A and P329G. In
one particular embodiment the Fc receptor is an Fc receptor.
[0179] In one embodiment the effector function is anti-
body-dependent cell-mediated cytotoxicity (ADCC).
[0180] Ina particular embodiment, the mutated Fc domain
comprises the P329G mutation. Accordingly, the mutated Fc
domain comprising the P329G mutation binds to Fey recep-
tors with reduced or abolished affinity compared to the
non-mutated F¢ domain. In one embodiment, the extracel-
Iular domain of the antigen binding receptor comprises an
antigen binding moiety capable of specific binding to an Fc
domain comprising the P329G mutation, wherein the anti-
gen binding moiety comprises a heavy chain variable region
comprising at least one of:

[0181] (a) a heavy chain complementarity determining
region (CDR H) 1 amino acid sequence of RYWMN
(SEQ ID NO:1);

[0182] (b) a CDR H2 amino acid sequence of
EITPDSSTINYTPSLKD (SEQ ID NO:2); and
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[0183] (c) a CDR H3 amino acid sequence of
PYDYGAWFAS (SEQ ID NO:3).

[0184] In one embodiment the extracellular domain of the
antigen binding receptor comprises an antigen binding moi-
ety capable of specific binding to an Fc domain comprising
the P329G mutation, wherein the antigen binding moiety
comprises a light chain variable region comprising at least
one of:

[0185] (d) a light chain (CDR L)1 amino acid sequence
of RSSTGAVTTSNYAN (SEQ ID NO:4),

[0186] (e) a CDR L2 amino acid sequence of GTNK-
RAP (SEQ ID NO:5); and

[0187] () a CDR L3 amino acid sequence of
ALWYSNHWYV (SEQ ID NO:6).

[0188] In one embodiment the extracellular domain of the
antigen binding receptor comprises an antigen binding moi-
ety capable of specific binding to an Fc domain comprising
the P329G mutation, wherein the antigen binding moiety
comprises at least one heavy chain complementarity deter-
mining region (CDR) comprising an amino acid sequence
that is at least about 95%, 96%, 97%, 98%, 99% or 100%
identical to an amino acid sequence selected from the group
consisting of SEQ ID NO:1, SEQ ID NO:2 and SEQ ID
NO:3 and at least one light chain CDR selected from the
group of SEQ ID NO:4, SEQ ID NO:5 and SEQ ID NO:6.
[0189] In one embodiment the extracellular domain of the
antigen binding receptor comprises an antigen binding moi-
ety capable of specific binding to an Fc domain comprising
the P329G mutation, wherein the antigen binding moiety
comprises the heavy chain complementarity determining
region (CDRs) of SEQ ID NO:1, SEQ ID NO:2 and SEQ ID
NO:3 and the light chain CDRs of SEQ ID NO:4, SEQ ID
NO:5 and SEQ ID NO:6.

[0190] In one preferred embodiment the extracellular
domain of the antigen binding receptor comprises an antigen
binding moiety capable of specific binding to an Fc domain
comprising the P329G mutation, wherein the antigen bind-
ing moiety comprises a heavy chain variable region com-
prising:

[0191] (a) a heavy chain complementarity determining
region (CDR H) 1 amino acid sequence of RYWMN
(SEQ ID NO:1);

[0192] (b) a CDR H2 amino acid sequence of
EITPDSSTINYTPSLKD (SEQ ID NO:2);

[0193] (c) a CDR H3 amino acid sequence of
PYDYGAWFAS (SEQ ID NO:3); and a light chain
variable region comprising:

[0194] (d) a light chain (CDR L)1 amino acid sequence
of RSSTGAVTTSNYAN (SEQ ID NO:4),

[0195] (e) a CDR L2 amino acid sequence of GTNK-
RAP (SEQ ID NO:5); and

[0196] () a CDR L3 amino acid sequence of
ALWYSNHWYV (SEQ ID NO:6).

[0197] In one embodiment the extracellular domain of the
antigen binding receptor comprises an antigen binding moi-
ety capable of specific binding to an Fc domain comprising
the P329G mutation, wherein the antigen binding moiety
comprises a heavy chain variable region (VH) comprising an
amino acid sequence that is at least about 95%, 96%, 97%,
98%, 99% or 100% identical to an amino acid sequence
selected from SEQ ID NO:8 and SEQ ID NO:32 and a light
chain variable region (VL) comprising an amino acid
sequence that is at least about 95%, 96%, 97%, 98%, 99%
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or 100% identical to an amino acid sequence selected from
SEQ ID NO:9 and SEQ ID NO:33.

[0198] In one embodiment the extracellular domain of the
antigen binding receptor comprises an antigen binding moi-
ety capable of specific binding to an Fc domain comprising
the P329G mutation, wherein the antigen binding moiety
comprises a heavy chain variable region (VH) comprising an
amino acid sequence selected from SEQ ID NO:8 and SEQ
1D NO:32, and a light chain variable region (VL) comprising
an amino acid sequence selected from SEQ ID NO:9 and
SEQ ID NO:33.

[0199] In one embodiment the extracellular domain of the
antigen binding receptor comprises an antigen binding moi-
ety capable of specific binding to an Fc domain comprising
the P329G mutation, wherein the antigen binding moiety
comprises a heavy chain variable region (VH) comprising
the amino acid sequence of SEQ ID NO:32 and a light chain
variable region (VL) comprising the amino acid sequence of
SEQ ID NO:33.

[0200] In one preferred embodiment the extracellular
domain of the antigen binding receptor comprises an antigen
binding moiety capable of specific binding to an Fc domain
comprising the P329G mutation, wherein the antigen bind-
ing moiety comprises a heavy chain variable region (VH)
comprising the amino acid sequence of SEQ ID NO:8 and a
light chain variable region (VL) comprising the amino acid
sequence of SEQ ID NO:9.

[0201] In one embodiment, the at least one antigen bind-
ing moiety is a scFv, a Fab, a crossFab or a scFab fragment.
In one embodiment the extracellular domain of the antigen
binding receptor comprises an antigen binding moiety
capable of specific binding to an Fc domain comprising the
P329G mutation, wherein the antigen binding moiety is a
Fab fragment.

[0202] In a preferred embodiment the extracellular
domain of the antigen binding receptor comprises an antigen
binding moiety capable of specific binding to an Fc domain
comprising the P329G mutation, wherein the Fab fragment
comprising a heavy chain of SEQ ID NO:40 and a light
chain of SEQ ID NO:41.

[0203] In one embodiment the extracellular domain of the
antigen binding receptor comprises an antigen binding moi-
ety capable of specific binding to an Fc domain comprising
the P329G mutation, wherein the at least one antigen bind-
ing moiety is a scFv fragment which is a polypeptide
consisting of an heavy chain variable domain (VH), an light
chain variable domain (VL) and a linker, wherein said
variable domains and said linker have one of the following
configurations in N-terminal to C-terminal direction: a)
VH-linker-VL or b) VL-linker-VH. In a preferred embodi-
ment, the scFv fragment has the configuration VH-linker-
VL.

[0204] In a preferred embodiment the extracellular
domain of the antigen binding receptor comprises an antigen
binding moiety capable of specific binding to an Fc domain
comprising the P329G mutation, wherein the scFv fragment
comprises the amino acid sequence of SEQ ID NO:10.
[0205] In an alternative particular embodiment, the
mutated Fc domain comprises the 1253A, H310A and
H435A (“AAA”) mutations. The AAA mutations reduce
binding to the neonatal Fc receptor (FcRn). Accordingly, the
mutated Fc domain comprising the AAA mutations binds to
FcRn with reduced or abolished affinity compared to the
non-mutated Fc¢ domain.
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[0206] Accordingly, in one embodiment, the extracellular
domain of the antigen binding receptor comprises an antigen
binding moiety capable of specific binding to an Fc domain
comprising the 1253A, H310A and H435A mutations,
wherein the antigen binding moiety comprises a heavy chain
variable region comprising at least one of:

[0207] (a) a heavy chain complementarity determining
region (CDR H) 1 amino acid sequence of SYGMS
(SEQ ID NO:53);

[0208] (b)a CDR H2 amino acid sequence of SSGGSY
(SEQ ID NO:54); and

[0209] (c) a CDR H3 amino acid sequence of LGMIT-
TGYAMDY (SEQ ID NO:55).

[0210] In one embodiment the extracellular domain of the
antigen binding receptor comprises an antigen binding moi-
ety capable of specific binding to an Fc domain comprising
the 1253A, H310A and H435A mutations, wherein the
antigen binding moiety comprises a light chain variable
region comprising at least one of:

[0211] (d) a light chain (CDR L)1 amino acid sequence
of RSSQTIVHSTGHTYLE (SEQ ID NO:56),

[0212] (¢) a CDR L2 amino acid sequence of
KVSNREFS (SEQ ID NO:57); and

[0213] () a CDR L3 amino acid
FQGSHVPYT (SEQ ID NO:58).

[0214] In one embodiment the extracellular domain of the
antigen binding receptor comprises an antigen binding moi-
ety capable of specific binding to an Fc domain comprising
the 1253A, H310A and H435A mutations, wherein the
antigen binding moiety comprises at least one heavy chain
complementarity determining region (CDR) comprising an
amino acid sequence that is at least about 95%, 96%, 97%,
98%, 99% or 100% identical to an amino acid sequence
selected from the group consisting of SEQ ID NO:53, SEQ
ID NO:54 and SEQ ID NO:55 and at least one light chain
CDR selected from the group of SEQ ID NO:56, SEQ ID
NO:57 and SEQ ID NO:58.

[0215] In one embodiment the extracellular domain of the
antigen binding receptor comprises an antigen binding moi-
ety capable of specific binding to an Fc domain comprising
the P329G mutation, wherein the antigen binding moiety
comprises the heavy chain complementarity determining
region (CDRs) of SEQ ID NO:53, SEQ ID NO:54 and SEQ
1D NO:55 and the light chain CDRs of SEQ ID NO:56, SEQ
ID NO:57 and SEQ ID NO:58.

[0216] In a preferred embodiment the extracellular
domain of the antigen binding receptor comprises an antigen
binding moiety capable of specific binding to an Fc domain
comprising the 1253A, H310A and H435A mutations,
wherein the antigen binding moiety comprises a heavy chain
variable region comprising:

[0217] (a) a heavy chain complementarity determining
region (CDR H) 1 amino acid sequence of SYGMS
(SEQ ID NO:53);

[0218] (b) a CDR H2 amino acid sequence of SSGGSY
(SEQ ID NO:54);,

[0219] (c) a CDR H3 amino acid sequence of LGMIT-
TGYAMDY (SEQ ID NO:55); and a light chain vari-
able region comprising:

[0220] (d) a light chain (CDR L)1 amino acid sequence
of RSSQTIVHSTGHTYLE (SEQ ID NO:56),

[0221] (¢) a CDR L2 amino acid sequence of
KVSNREFS (SEQ ID NO:57); and
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[0222] () a CDR L3 amino acid sequence of
FQGSHVPYT (SEQ ID NO:58).

[0223] In one embodiment the extracellular domain of the
antigen binding receptor comprises an antigen binding moi-
ety capable of specific binding to an Fc domain comprising
the 1253A, H310A and H435A mutations, wherein the
antigen binding moiety comprises a heavy chain variable
region (VH) comprising an amino acid sequence that is at
least about 95%, 96%, 97%, 98%, 99% or 100% identical to
the amino acid sequence of SEQ ID NO:61 and a light chain
variable region (VL) comprising an amino acid sequence
that is at least about 95%, 96%, 97%, 98%, 99% or 100%
identical to the amino acid sequence selected of SEQ ID
NO:62.
[0224] In one embodiment the extracellular domain of the
antigen binding receptor comprises an antigen binding moi-
ety capable of specific binding to an Fc domain comprising
the 1253A, H310A and H435A mutations, wherein the
antigen binding moiety comprises a heavy chain variable
region (VH) comprising the amino acid sequence of SEQ ID
NO:61, and a light chain variable region (VL) comprising
the amino acid sequence of SEQ ID NO:62.
[0225] In one embodiment, the at least one antigen bind-
ing moiety is a scFv, a Fab, a crossFab or a scFab fragment.
In one embodiment the extracellular domain of the antigen
binding receptor comprises an antigen binding moiety
capable of specific binding to an Fc domain comprising the
1253A, H310A and H435A mutations, wherein the at least
the antigen binding moiety is a Fab fragment. In a particular
embodiment the extracellular domain of the antigen binding
receptor comprises an antigen binding moiety capable of
specific binding to an Fc domain comprising the 1253A,
H310A and H435A mutations, wherein the Fab fragment
comprising a heavy chain of SEQ ID NO:64 and a light
chain of SEQ ID NO:65.
[0226] In one embodiment the extracellular domain of the
antigen binding receptor comprises an antigen binding moi-
ety capable of specific binding to an Fc domain comprising
the 1253 A, H310A and H435A mutations, wherein the at
least one antigen binding moiety is a scFv fragment. In a
particular embodiment the extracellular domain of the anti-
gen binding receptor comprises an antigen binding moiety
capable of specific binding to an Fc domain comprising the
1253A, H310A and H435A mutations, wherein the scFv
fragment comprises the amino acid sequence of SEQ ID
NO:60.
[0227] In further embodiments according to the invention
the antigen binding moiety comprised in the extracellular
domain is a single chain Fab fragment or scFab.
[0228] Fab and scFab fragments are stabilized via the
natural disulfide bond between the CL domain and the CH1
domain. Antigen binding moieties comprising a heavy chain
variable domain (VH) and a light chain variable domain
(VL), such as the Fab, crossFab, scFv and scFab fragments
as described herein might be further stabilized by introduc-
ing interchain disulfide bridges between the VH and the VL.
domain. Accordingly, in one embodiment, the Fab fragment
(s), the crossFab fragment(s), the scFv fragment(s) and/or
the scFab fragment(s) comprised in the antigen binding
receptors according to the invention might be further stabi-
lized by generation of interchain disulfide bonds via inser-
tion of cysteine residues (e.g., position 44 in the variable
heavy chain and position 100 in the variable light chain
according to Kabat numbering). Such stabilized antigen
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binding moieties are referred to by the term “ds” within the
appended examples and Figures.

Anchoring Transmembrane Domain

[0229] In the context of the present invention, the anchor-
ing transmembrane domain of the antigen binding receptors
of the present invention may be characterized by not having
a cleavage site for mammalian proteases. In the context of
the present invention, proteases refer to proteolytic enzymes
that are able to hydrolyze the amino acid sequence of a
transmembrane domain comprising a cleavage site for the
protease. The term proteases include both endopeptidases
and exopeptidases. In the context of the present invention
any anchoring transmembrane domain of a transmembrane
protein as laid down among others by the CD-nomenclature
may be used to generate the antigen binding receptors of the
invention, which activate T cells, preferably CD8+ T cells,
upon binding to a mutated Fc domain as defined herein.
[0230] Accordingly, in the context of the present inven-
tion, the anchoring transmembrane domain may comprise
part of a murine/mouse or preferably of a human transmem-
brane domain. An example for such an anchoring transmem-
brane domain is a transmembrane domain of CD28, for
example, having the amino acid sequence as shown herein
in SEQ ID NO:11 (as encoded by the DNA sequence shown
in SEQ ID NO:24). In the context of the present invention,
the transmembrane domain of the antigen binding receptor
of the present invention may comprise/consist of an amino
acid sequence as shown in SEQ ID NO:11 (as encoded by
the DNA sequence shown in SEQ ID NO:24).

[0231] In an illustrative embodiment of the present inven-
tion, as a proof of concept, an antigen binding receptor is
provided which comprises an antigen binding moiety com-
prising an amino acid sequence of SEQ ID NO: 10 (as
encoded by the DNA sequence shown in SEQ ID NO:22),
and a fragment/polypeptide part of CD28 (the UniProt Entry
number of the human CD28 is P10747 (with the version
number 173 and version 1 of the sequence)) as shown herein
as SEQ ID NO:71 (as encoded by the DNA sequence shown
in SEQ ID NO:70). Alternatively, any protein having a
transmembrane domain, as provided among others by the
CD nomenclature, may be used as an anchoring transmem-
brane domain of the antigen binding receptor protein of the
invention.

[0232] As described above, the herein provided antigen
binding receptor may comprise the anchoring transmem-
brane domain of CD28 which is located at amino acids 153
to 179, 154 to 179, 155 to 179, 156 to 179, 157 to 179, 158
to 179, 159 to 179, 160 to 179, 161 to 179, 162 to 179, 163
to 179, 164 to 179, 165 to 179, 166 to 179, 167 to 179, 168
to 179, 169 to 179, 170 to 179, 171 to 179, 172 t0 179, 173
t0 179,174 t0 179,175 t0 179, 176 t0 179, 177 t0 179 or 178
to 179 of the human full length CD28 protein as shown in
SEQ ID NO:71 (as encoded by the cDNA shown in SEQ ID
NO:70). Accordingly, in context of the present invention the
anchoring transmembrane domain may comprise or consist
of an amino acid sequence as shown in SEQ ID NO:11 (as
encoded by the DNA sequence shown in SEQ ID NO:24).
[0233] In one embodiment provided is an antigen binding
receptor comprising an anchoring transmembrane domain
and an extracellular domain comprising a Fab fragment
capable of specific binding to an Fc domain comprising the
1253 A, H310A and H435A mutations, wherein antigen bind-
ing receptor comprises a
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[0234] (a) a heavy chain comprising the amino acid
sequence of SEQ ID NO:64 fused at the C-terminus to
the N-terminus of the anchoring transmembrane
domain of SEQ ID NO:11, optionally through the
peptide linker of SEQ ID NO:17; and

[0235] (b) a light chain comprising the amino acid
sequence of SEQ ID NO:65.

[0236] In one embodiment provided is an antigen binding
receptor comprising an anchoring transmembrane domain
and an extracellular domain comprising a Fab fragment
capable of specific binding to an Fc domain comprising the
P329G mutation, wherein the antigen binding receptor com-
prises a

[0237] (a) a heavy chain comprising an amino acid
sequence selected from SEQ ID NO:40 and SEQ ID
NO:49 fused at the C-terminus to the N-terminus of the
anchoring transmembrane domain of SEQ 1D NO:11,
optionally through the peptide linker of SEQ ID
NO:17; and

[0238] (b) a light chain comprising an amino acid
sequence selected from SEQ ID NO:41 and SEQ ID
NO:50.

[0239] In one embodiment provided is an antigen binding
receptor comprising an anchoring transmembrane domain
and an extracellular domain comprising a Fab fragment
capable of specific binding to an Fc domain comprising the
P329G mutation, wherein the antigen binding receptor com-
prises a

[0240] (a) a heavy chain comprising the amino acid
sequence of SEQ ID NO:40 fused at the C-terminus to
the N-terminus of the anchoring transmembrane
domain of SEQ ID NO:11, optionally through the
peptide linker of SEQ ID NO:17; and

[0241] (b) a light chain comprising the amino acid
sequence of SEQ ID NO:41.

[0242] In one preferred embodiment provided is an anti-
gen binding receptor comprising an anchoring transmem-
brane domain and an extracellular domain comprising a Fab
fragment capable of specific binding to an Fc domain
comprising the P329G mutation, wherein the antigen bind-
ing receptor comprises a

[0243] (a) a heavy chain comprising the amino acid
sequence of SEQ ID NO:49 fused at the C-terminus to
the N-terminus of the anchoring transmembrane
domain of SEQ ID NO:11, optionally through the
peptide linker of SEQ ID NO:17; and

[0244] (b) a light chain comprising the amino acid
sequence of SEQ ID NO:50.

[0245] In one embodiment provided is an antigen binding
receptor comprising an anchoring transmembrane domain
and an extracellular domain comprising a scFv fragment
capable of specific binding to an Fc domain comprising the
1253 A, H310A and H435A mutations but not capable of
specific binding to the non-mutated parent Fc domain,
wherein the antigen binding receptor comprises the amino
acid of SEQ ID NO:60 fused at the C-terminus to the
N-terminus of the anchoring transmembrane domain of SEQ
ID NO:11, optionally through the peptide linker of SEQ ID
NO:17.

[0246] In one embodiment provided is an antigen binding
receptor comprising an anchoring transmembrane domain
and an extracellular domain comprising a scFv fragment
capable of specific binding to an Fc domain comprising the
P329G mutation but not capable of specific binding to the
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non-mutated parent Fc domain, wherein the antigen binding
receptor comprises an amino acid sequence selected from
SEQ ID NO:10 and SEQ ID NO:34 fused at the C-terminus
to the N-terminus of the anchoring transmembrane domain
of SEQ ID NO:11, optionally through the peptide linker of
SEQ ID NO:17.

[0247] In one preferred embodiment provided is an anti-
gen binding receptor comprising an anchoring transmem-
brane domain and an extracellular domain comprising a
scFv fragment capable of specific binding to an Fc domain
comprising the P329G mutation but not capable of specific
binding to the non-mutated parent Fc domain, wherein the
antigen binding receptor comprises the amino acid sequence
of SEQ ID NO:10 fused at the C-terminus to the N-terminus
of the anchoring transmembrane domain of SEQ ID NO:11,
optionally through a peptide linker of SEQ ID NO:17.
[0248] In one embodiment provided is an antigen binding
receptor comprising an anchoring transmembrane domain
and an extracellular domain comprising a scFab fragment
capable of specific binding to an Fc domain comprising the
P329G mutation but not capable of specific binding to the
non-mutated parent Fc domain, wherein the scFv fragment
comprises the amino acid sequence of SEQ ID NO:34 fused
at the C-terminus to the N-terminus of the anchoring trans-
membrane domain of SEQ ID NO:11, optionally through a
peptide linker of SEQ ID NO:17.

Stimulatory Signaling Domain (SSD) and Co-Stimulatory
Signaling Domain (CSD)

[0249] Preferably, the antigen binding receptor of the
present invention comprises at least one stimulatory signal-
ing domain and/or at least one co-stimulatory signaling
domain. Accordingly, the herein provided antigen binding
receptor preferably comprises a stimulatory signaling
domain, which provides T cell activation. The herein pro-
vided antigen binding receptor may comprise a stimulatory
signaling domain which is a fragment/polypeptide part of
murine/mouse or human CD3z (the UniProt Entry of the
human CD3z is P20963 (version number 177 with sequence
number 2; the UniProt Entry of the murine/mouse CD3z is
P24161 (primary citable accession number) or Q9D3G3
(secondary citable accession number) with the version num-
ber 143 and the sequence number 1)), FCGR3 A (the UniProt
Entry of the human FCGR3A is P08637 (version number
178 with sequence number 2)), or NKG2D (the UniProt
Entry of the human NKG2D is P26718 (version number 151
with sequence number 1); the UniProt Entry of the murine/
mouse NKG2D is 054709 (version number 132 with
sequence number 2)).

[0250] Thus, the stimulatory signaling domain which is
comprised in the herein provided antigen binding receptor
may be a fragment/polypeptide part of the full length of
CD3z, FCGR3A or NKG2D. The amino acid sequences of
the murine/mouse full length of CD3z, or NKG2D are
shown herein as SEQ ID NOs: 96 (CD3z), 100 (FCGR3A)
or 104 (NKG2D) (murine/mouse as encoded by the DNA
sequences shown in SEQ ID NOs:97 (CD3z), 101
(FCGR3A) or 105 (NKG2D). The amino acid sequences of
the human full length CD3z, FCGR3A or NKG2D are
shown herein as SEQ ID NOs:94 (CD3z), 98 (FCGR3A) or
102 (NKG2D) (human as encoded by the DNA sequences
shown in SEQ ID NOs:95 (CD3z), 99 (FCGR3A) or 103
(NKG2D)). The antigen binding receptor of the present
invention may comprise fragments of CD3z, FCGR3A or
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NKG2D as stimulatory domain, provided that at least one
signaling domain is comprised. In particular, any part/
fragment of CD3z, FCGR3A, or NKG2D is suitable as
stimulatory domain as long as at least one signaling motive
is comprised. However, more preferably, the antigen binding
receptor of the present invention comprises polypeptides
which are derived from human origin. Thus, more prefer-
ably, the herein provided antigen binding receptor comprises
the amino acid sequences as shown herein as SEQ ID
NOs:94 (CD3z), 98 (FCGR3A) or 102 (NKG2D) (human as
encoded by the DNA sequences shown in SEQ ID NOs:95
(CD3z), 99 (FCGR3A) or 103 (NKG2D)). For example, the
fragment/polypeptide part of the human CD3z which may be
comprised in the antigen binding receptor of the present
invention may comprise or consist of the amino acid
sequence shown in SEQ ID NO:13 (as encoded by the DNA
sequence shown in SEQ ID NO:26). Accordingly, in one
embodiment the antigen binding receptor comprises the
sequence as shown in SEQ ID NO:13 or a sequence which
hasupto 1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16,
17, 18, 19, 20, 21, 22, 23, 23, 24, 25, 26, 27, 28, 29 or 30
substitutions, deletions or insertions in comparison to SEQ
ID NO:13 and which is characterized by having a stimula-
tory signaling activity. Specific configurations of antigen
binding receptors comprising a stimulatory signaling
domain (SSD) are provided herein below and in the
Examples and Figures. The stimulatory signaling activity
can be determined; e.g., by enhanced cytokine release, as
measured by ELISA (IL-2, IFNy, TNFa), enhanced prolif-
erative activity (as measured by enhanced cell numbers), or
enhanced lytic activity as measured by LDH release assays.

[0251] Furthermore, the herein provided antigen binding
receptor preferably comprises at least one co-stimulatory
signaling domain which provides additional activity to the T
cell. The herein provided antigen binding receptor may
comprise a co-stimulatory signaling domain which is a
fragment/polypeptide part of murine/mouse or human CD28
(the UniProt Entry of the human CD28 is P10747 (version
number 173 with sequence number 1); the UniProt Entry of
the murine/mouse CD28 is P31041 (version number 134
with sequence number 2)), CD137 (the UniProt Entry of the
human CD137 is Q07011 (version number 145 with
sequence number 1); the UniProt Entry of murine/mouse
CD137 is P20334 (version number 139 with sequence
number 1)), OX40 (the UniProt Entry of the human OX40
is P23510 (version number 138 with sequence number 1);
the UniProt Entry of murine/mouse OX40 is P43488 (ver-
sion number 119 with sequence number 1)), ICOS (the
UniProt Entry of the human ICOS is Q9Y6W8 (version
number 126 with sequence number 1)); the UniProt Entry of
the murine/mouse ICOS is Q9WV40 (primary citable acces-
sion number) or Q9JL.17 (secondary citable accession num-
ber) with the version number 102 and sequence version 2)),
CD27 (the UniProt Entry of the human CD27 is P26842
(version number 160 with sequence number 2); the UniProt
Entry of the murine/mouse CD27 is P41272 (version num-
ber 137 with sequence version 1)), 4-1-BB (the UniProt
Entry of the murine/mouse 4-1-BB is P20334 (version
number 140 with sequence version 1); the UniProt Entry of
the human 4-1-BB is Q07011 (version number 146 with
sequence version)), DAP10 (the UniProt Entry of the human
DAP10 is Q9UBIS (version number 25 with sequence
number 1); the UniProt entry of the murine/mouse DAP10
is Q9QUIO (primary citable accession number) or Q9R1E7
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(secondary citable accession number) with the version num-
ber 101 and the sequence number 1)) or DAP12 (the UniProt
Entry of the human DAP12 is 043914 (version number 146
and the sequence number 1); the UniProt entry of the
murine/mouse DAP12 is 0054885 (primary citable acces-
sion number) or QIR1E7 (secondary citable accession num-
ber) with the version number 123 and the sequence number
1). In certain embodiments of the present invention the
antigen binding receptor of the present invention may com-
prise one or more, i.e. 1, 2, 3, 4, 5, 6 or 7 of the herein
defined co-stimulatory signaling domains. Accordingly, in
the context of the present invention, the antigen binding
receptor of the present invention may comprise a fragment/
polypeptide part of a murine/mouse or preferably of a
human CD28 as first co-stimulatory signaling domain and
the second co-stimulatory signaling domain is selected from
the group consisting of the murine/mouse or preferably of
the human CD27, CD28, CD137, 0X40, ICOS, DAP10 and
DAP12, or fragments thereof. Preferably, the antigen bind-
ing receptor of the present invention comprises a co-stimu-
latory signaling domain which is derived from a human
origin. Thus, more preferably, the co-stimulatory signaling
domain(s) which is (are) comprised in the antigen binding
receptor of the present invention may comprise or consist of
the amino acid sequence as shown in SEQ ID NO:12 (as
encoded by the DNA sequence shown in SEQ ID NO:25).

[0252] Thus, the co-stimulatory signaling domain which
may be optionally comprised in the herein provided antigen
binding receptor is a fragment/polypeptide part of the full
length CD27, CD28, CD137, 0X40, ICOS, DAP10 and
DAP12. The amino acid sequences of the murine/mouse full
length CD27, CD28, CD137, 0X40, ICOS, CD27, DAP10
or DAP12 are shown herein as SEQ ID NOs:69 (CD27), 73
(CD28), 77 (CD137), 81 (0X40), 85 (ICOS), 89 (DAP10) or
93 (DAP12) (murine/mouse as encoded by the DNA
sequences shown in SEQ ID NOs:68 (CD27), 72 (CD28), 76
(CD137), 80 (0X40), 84 (ICOS), 88 (DAP10) or 92
(DAP12)). However, because human sequences are most
preferred in the context of the present invention, the co-
stimulatory signaling domain which may be optionally com-
prised in the herein provided antigen binding receptor pro-
tein is a fragment/polypeptide part of the human full length
CD27, CD28, CD137,0X40,1COS, DAP10 or DAP12. The
amino acid sequences of the human full length CD27, CD28,
CD137, OX40, ICOS, DAP10 or DAP12 are shown herein
as SEQ ID NOs: 67(CD27), 71 (CD28), 75 (CD137), 79
(0X40), 83 (ICOS), 87 (DAP10) or 91 (DAP12) (human as
encoded by the DNA sequences shown in SEQ ID NOs: 66
(CD27), 70 (CD28), 74 (CD137), 78 (0X40), 82 (ICOS), 86
(DAP10) or 90 (DAP12)).

[0253] In one preferred embodiment, the antigen binding
receptor comprises CD28 or a fragment thereof as co-
stimulatory signaling domain. The herein provided antigen
binding receptor may comprise a fragment of CD28 as
co-stimulatory signaling domain, provided that at least one
signaling domain of CD28 is comprised. In particular, any
part/fragment of CD28 is suitable for the antigen binding
receptor of the invention as long as at least one of the
signaling motives of CD28 is comprised. For example, the
CD28 polypeptide which is comprised in the antigen binding
receptor protein of the present invention may comprise or
consist of the amino acid sequence shown in SEQ ID NO:12
(as encoded by the DNA sequence shown in SEQ ID
NO:25). In the present invention the intracellular domain of
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CD28, which functions as a co-stimulatory signaling
domain, may comprise a sequence derived from the intrac-
ellular domain of the CD28 polypeptide having the sequence
(s) YMNM (SEQ ID NO:106) and/or PYAP (SEQ ID
NO:107). Preferably, the antigen binding receptor of the
present invention comprises polypeptides which are derived
from human origin. For example, the fragment/polypeptide
part of the human CD28 which may be comprised in the
antigen binding receptor of the present invention may com-
prise or consist of the amino acid sequence shown in SEQ
ID NO:12 (as encoded by the DNA sequence shown in SEQ
ID NO:25). Accordingly, in the context of the present
invention the antigen binding receptor comprises the
sequence as shown in SEQ ID NO:12 or a sequence which
hasupto 1,2,3,4,5,6,7, 8,9 or 10 substitutions, deletions
or insertions in comparison to SEQ ID NO:12 and which is
characterized by having a co-stimulatory signaling activity.
Specific configurations of antigen binding receptors com-
prising a co-stimulatory signaling domain (CSD) are pro-
vided herein below and in the Examples and Figures. The
co-stimulatory signaling activity can be determined; e.g., by
enhanced cytokine release, as measured by ELISA (IL-2,
IFNy, TNFa), enhanced proliferative activity (as measured
by enhanced cell numbers), or enhanced lytic activity as
measured by LDH release assays.

[0254] As mentioned above, in an embodiment of the
present invention, the co-stimulatory signaling domain of
the antigen binding receptor may be derived from the human
CD28 gene (Uni Prot Entry No: P10747 (accession number
with the entry version: 173 and version 1 of the sequence))
and provides CD28 activity, defined as cytokine production,
proliferation and lytic activity of the transduced cell
described herein, like a transduced T cell. CD28 activity can
be measured by release of cytokines by ELISA or flow
cytometry of cytokines such as interferon-gamma (IFN-y) or
interleukin 2 (IL-2), proliferation of T cells measured e.g. by
ki67-measurement, cell quantification by flow cytometry, or
Iytic activity as assessed by real time impedance measure-
ment of the target cell (by using e.g. an ICELLligence
instrument as described e.g. in Thakur et al., Biosens Bio-
electron. 35(1) (2012), 503-506; Krutzik et al., Methods Mol
Biol. 699 (2011), 179-202; Ekkens et al., Infect Immun.
75(5) (2007), 2291-2296; Ge et al., Proc Natl Acad Sci USA.
99(5) (2002), 2983-2988; Duwell et al., Cell Death Differ.
21(12) (2014), 1825-1837, Erratum in: Cell Death Differ.
21(12) (2014), 161). The co-stimulatory signaling domains
PYAP (AA 208 to 211 of SEQ ID NO:107 and YMNM (AA
191 to 194 of SEQ ID NO:106) are beneficial for the
function of the CD28 polypeptide and the functional effects
enumerated above. The amino acid sequence of the YMNM
domain is shown in SEQ ID NO:106; the amino acid
sequence of the PYAP domain is shown in SEQ ID NO:107.
Accordingly, in the antigen binding receptor of the present
invention, the CD28 polypeptide preferably comprises a
sequence derived from intracellular domain of a CD28
polypeptide having the sequences YMNM (SEQ ID
NO:106) and/or PYAP (SEQ ID NO:107). In the context of
the present invention an intracellular domain of a CD28
polypeptide having the sequences YMNM (SEQ ID
NO:106) and/or PYAP (SEQ ID NO:107) characterized by
a CD28 activity, defined as cytokine production, prolifera-
tion and lytic activity of a transduced cell described herein,
like e.g. a transduced T cell. Accordingly, in the context of
the present invention the co-stimulatory signaling domain of
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the antigen binding receptors of the present invention has the
amino acid sequence of SEQ ID NO:12 (human) (as
encoded by the DNA sequence shown in SEQ ID NO:25).
However, in the antigen binding receptor of the present
invention, one or both of these domains may be mutated to
FMNM (SEQ ID NO:108) and/or AYAA (SEQ ID NO:109),
respectively. Either of these mutations reduces the ability of
a transduced cell comprising the antigen binding receptor to
release cytokines without affecting its ability to proliferate
and can advantageously be used to prolong the viability and
thus the therapeutic potential of the transduced cells. Or, in
other words, such a non-functional mutation preferably
enhances the persistence of the cells which are transduced
with the herein provided antigen binding receptor in vivo.
These signaling motives may, however, be present at any site
within the intracellular domain of the herein provided anti-
gen binding receptor.

Linker and Signal Peptides

[0255] Moreover, the herein provided antigen binding
receptor may comprise at least one linker (or “spacer”). A
linker is usually a peptide having a length of up to 20 amino
acids. Accordingly, in the context of the present invention
the linker may have a length of 1,2, 3, 4, 5,6, 7, 8, 9, 10,
11, 12, 13, 14, 15, 16, 17, 18, 19 or 20 amino acids. For
example, the herein provided antigen binding receptor may
comprise a linker between the extracellular domain com-
prising at least one antigen binding moiety capable of
specific binding to a mutated Fc domain, the anchoring
transmembrane domain, the co-stimulatory signaling
domain and/or the stimulatory signaling domain. Such link-
ers have the advantage that they increase the probability that
the different polypeptides of the antigen binding receptor
(i.e. the extracellular domain comprising at least one antigen
binding moiety capable of specific binding to a mutated Fc
domain, the anchoring transmembrane domain, the
co-stimulatory signaling domain and/or the stimulatory sig-
naling domain) fold independently and behave as expected.
Thus, in the context of the present invention, the extracel-
Iular domain comprising at least one antigen binding moiety
capable of specific binding to a mutated Fc domain, the
anchoring transmembrane domain that does not have a
cleavage site for mammalian proteases, the co-stimulatory
signaling domain and the stimulatory signaling domain may
be comprised in a single-chain multi-functional polypeptide.
[0256] A single-chain fusion construct e.g. may consist of
(a) polypeptide(s) comprising (an) extracellular domain(s)
comprising at least one antigen binding moiety capable of
specific binding to a mutated Fc domain, (an) anchoring
transmembrane domain(s), (a) co-stimulatory signaling
domain(s) and/or (a) stimulatory signaling domain(s). In
alternative embodiments, the antigen binding receptor com-
prises a antigen binding moiety which is not a single chain
fusion construct, i.e. the antigen binding moiety is a Fab or
a crossFab fragment. In such embodiments the antigen
binding receptor is not a single chain fusion construct
comprising only one polypeptide chain. Preferably such
constructs will comprise a single chain heavy chain fusion
polypeptide combined with an immunoglobulin light chain
as described herein, e.g., heavy chain fusion polypeptide
comprises (an) immunoglobulin heavy chain(s), (an)
anchoring transmembrane domain(s), (a) co-stimulatory sig-
naling domain(s) and/or (a) stimulatory signaling domain(s)
and is combined with (an) immunoglobulin light chain(s).
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Accordingly, the antigen binding moiety, the anchoring
transmembrane domain, the co-stimulatory signaling
domain and the stimulatory signaling domain may be con-
nected by one or more identical or different peptide linker as
described herein. For example, in the herein provided anti-
gen binding receptor the linker between the extracellular
domain comprising at least one antigen binding moiety
capable of specific binding to a mutated Fc domain and the
anchoring transmembrane domain may comprise or consist
of the amino and amino acid sequence as shown in SEQ ID
NO:17. Accordingly, the anchoring transmembrane domain,
the co-stimulatory signaling domain and/or the stimulatory
domain may be connected to each other by peptide linkers
or alternatively, by direct fusion of the domains.

[0257] In some embodiments according to the invention
the antigen binding moiety comprised in the extracellular
domain is a single-chain variable fragment (scFv) which is
a fusion protein of the variable regions of the heavy (VH)
and light chains (VL) of an antibody, connected with a short
linker peptide of ten to about 25 amino acids. The linker is
usually rich in glycine for flexibility, as well as serine or
threonine for solubility, and can either connect the N-termi-
nus of the VH with the C-terminus of the VL, or vice versa.
For example, in the herein provided antigen binding receptor
the linker may have the amino and amino acid sequence as
shown in SEQ ID NO:16. The scFv antigen binding moiety
as described herein retains the specificity of the original
antibody, despite removal of the constant regions and the
introduction of the linker. scFv antibodies are, e.g. described
in Houston, J. S., Methods in Enzymol. 203 (1991) 46-96).

[0258] In some embodiments according to the invention
the antigen binding moiety comprised in the extracellular
domain is a single chain Fab fragment or scFab which is a
polypeptide consisting of an heavy chain variable domain
(VH), an antibody constant domain 1 (CHI1), an antibody
light chain variable domain (VL), an antibody light chain
constant domain (CL) and a linker, wherein said antibody
domains and said linker have one of the following orders in
N-terminal to C-terminal direction: a) VH-CH1-linker-VL-
CL, b) VL-CL-linker-VH-CHI, ¢) VH-CL-linker-VL-CH1
or d) VL-CH1-linker-VH-CL; and wherein said linker is a
polypeptide of at least 30 amino acids, preferably between
32 and 50 amino acids. Said single chain Fab fragments are
stabilized via the natural disulfide bond between the CL
domain and the CH1 domain.

[0259] In some embodiments according to the invention
the antigen binding moiety comprised in the extracellular
domain is a crossover single chain Fab fragment which is a
polypeptide consisting of an antibody heavy chain variable
domain (VH), an antibody constant domain 1 (CH1), an
antibody light chain variable domain (VL), an antibody light
chain constant domain (CL) and a linker, wherein said
antibody domains and said linker have one of the following
orders in N-terminal to C-terminal direction: a) VH-CL-
linker-VL-CHI and b) VL-CH1-linker-VH-CL; wherein VH
and VL form together an antigen-binding site which binds
specifically to an antigen and wherein said linker is a
polypeptide of at least 30 amino acids.

[0260] The herein provided antigen binding receptor or
parts thereof may comprise a signal peptide. Such a signal
peptide will bring the protein to the surface of the T cell
membrane. For example, in the herein provided antigen
binding receptor the signal peptide may have the amino and
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amino acid sequence as shown in SEQ ID NO:110 (as
encoded by the DNA sequence shown in SEQ ID NO:111).

T Cell Activating Antigen Binding Receptors Capable of
Specific Binding to Mutated Fc Domains

[0261] The components of the antigen binding receptors as
described herein can be fused to each other in a variety of
configurations to generate T cell activating antigen binding
receptors.

[0262] Insomeembodiments, the antigen binding receptor
comprises an extracellular domain composed of a heavy
chain variable domain (VH) and a light chain variable
domain (VL) connected to an anchoring transmembrane
domain. In some embodiments, the VH domain is fused at
the C-terminus to the N-terminus of the VL. domain, option-
ally through a peptide linker. In other embodiments, the
antigen binding receptor further comprises a stimulatory
signaling domain and/or a co-stimulatory signaling domain.
In a specific such embodiment, the antigen binding receptor
essentially consists of a VH domain and a VL domain, an
anchoring transmembrane domain, and optionally a stimu-
latory signaling domain connected by one or more peptide
linkers, wherein the VH domain is fused at the C-terminus
to the N-terminus of the VL. domain, and the VL. domain is
fused at the C-terminus to the N-terminus of the anchoring
transmembrane domain, wherein the anchoring transmem-
brane domain is fused at the C-terminus to the N-terminus
of the stimulatory signaling domain. Optionally, the antigen
binding receptor further comprises a co-stimulatory signal-
ing domain. In one such specific embodiment, the antigen
binding receptor essentially consists of a VH domain and a
VL domain, an anchoring transmembrane domain, a stimu-
latory signaling domain and a co-stimulatory signaling
domain connected by one or more peptide linkers, wherein
the VH domain is fused at the C-terminus to the N-terminus
of the VL domain, and the VL domain is fused at the
C-terminus to the N-terminus of the anchoring transmem-
brane domain, wherein the anchoring transmembrane
domain is fused at the C-terminus to the N-terminus of the
stimulatory signaling domain, wherein the stimulatory sig-
naling domain is fused at the C-terminus to the N-terminus
of the co-stimulatory signaling domain. In an alternative
embodiment, the co-stimulatory signaling domain is con-
nected to the anchoring transmembrane domain instead of
the stimulatory signaling domain. In a preferred embodi-
ment, the antigen binding receptor essentially consists of a
VH domain and a VL, domain, an anchoring transmembrane
domain, a co-stimulatory signaling domain and a stimula-
tory signaling domain connected by one or more peptide
linkers, wherein the VH domain is fused at the C-terminus
to the N-terminus of the VL. domain, and the VL. domain is
fused at the C-terminus to the N-terminus of the anchoring
transmembrane domain, wherein the anchoring transmem-
brane domain is fused at the C-terminus to the N-terminus
of the co-stimulatory signaling domain, wherein the co-
stimulatory signaling domain is fused at the C-terminus to
the N-terminus of the stimulatory signaling domain.
[0263] In preferred embodiments, one of the binding moi-
eties is a Fab fragment or a crossFab fragment. In one
preferred embodiment, the antigen binding moiety is fused
at the C-terminus of the Fab or crossFab heavy chain to the
N-terminus of the anchoring transmembrane domain,
optionally through a peptide linker. In an alternative
embodiment, the antigen binding moiety is fused at the
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C-terminus of the Fab or crossFab light chain to the N-ter-
minus of the anchoring transmembrane domain, optionally
through a peptide linker. In other embodiments, the antigen
binding receptor further comprises a stimulatory signaling
domain and/or a co-stimulatory signaling domain. In a
specific such embodiment, the antigen binding receptor
essentially consists of a Fab or crossFab fragment, an
anchoring transmembrane domain, and optionally a stimu-
latory signaling domain connected by one or more peptide
linkers, wherein the Fab or crossFab fragment is fused at the
C-terminus of the heavy or light chain to the N-terminus of
the anchoring transmembrane domain, wherein the anchor-
ing transmembrane domain is fused at the C-terminus to the
N-terminus of the stimulatory signaling domain. Preferably,
the antigen binding receptor further comprises a co-stimu-
latory signaling domain. In one such embodiment, the
antigen binding receptor essentially consists of a Fab or
crossFab fragment, an anchoring transmembrane domain, a
stimulatory signaling domain and a co-stimulatory signaling
domain connected by one or more peptide linkers, wherein
the Fab or crossFab fragment is fused at the C-terminus of
the heavy or light chain to the N-terminus of the anchoring
transmembrane domain, wherein the stimulatory signaling
domain is fused at the C-terminus to the N-terminus of the
co-stimulatory signaling domain. In a preferred embodi-
ment, the co-stimulatory signaling domain is connected to
the anchoring transmembrane domain instead of the stimu-
latory signaling domain. In a most preferred embodiment,
the antigen binding receptor essentially consists of a Fab or
crossFab fragment, an anchoring transmembrane domain, a
co-stimulatory signaling domain and a stimulatory signaling
domain, wherein the Fab or crossFab fragment is fused at the
C-terminus of the heavy chain to the N-terminus of the
anchoring transmembrane domain through a peptide linker,
wherein the anchoring transmembrane domain is fused at the
C-terminus to the N-terminus of the co-stimulatory signaling
domain, wherein the co-stimulatory signaling domain is
fused at the C-terminus to N-terminus of the stimulatory
signaling domain.

[0264] The antigen binding moiety, the anchoring trans-
membrane domain and the stimulatory signaling and/or
co-stimulatory signaling domains may be fused to each other
directly or through one or more peptide linker, comprising
one or more amino acids, typically about 2-20 amino acids.
Peptide linkers are known in the art and are described herein.
Suitable, non-immunogenic peptide linkers include, for
example, (G,S),, (8G,),, (G,S), or G,(8G,), peptide link-
ers, wherein “n” is generally a number between 1 and 10,
typically between 2 and 4. A preferred peptide linker for
connecting the antigen binding moiety and the anchoring
transmembrane moiety is GGGGS (G,S) according to SEQ
ID NO 17. An exemplary peptide linker suitable for con-
necting variable heavy chain (VH) and the variable light
chain (VL) is GGGSGGGSGGGSGGGS (G,8), according
to SEQ ID NO 16.

[0265] Additionally, linkers may comprise (a portion of)
an immunoglobulin hinge region. Particularly where an
antigen binding moiety is fused to the N-terminus of an
anchoring transmembrane domain, it may be fused via an
immunoglobulin hinge region or a portion thereof, with or
without an additional peptide linker.

[0266] As described herein, the antigen binding receptors
of the present invention comprise an extracellular domain
comprising at least one antigen binding moiety. An antigen
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binding receptor with a single antigen binding moiety
capable of specific binding to a target cell antigen is useful
and preferred, particularly in cases where high expression of
the antigen binding receptor is needed. In such cases, the
presence of more than one antigen binding moiety specific
for the target cell antigen may limit the expression efficiency
of the antigen binding receptor. In other cases, however, it
will be advantageous to have an antigen binding receptor
comprising two or more antigen binding moieties specific
for a target cell antigen, for example to optimize targeting to
the target site or to allow crosslinking of target cell antigens.

[0267] In one particular embodiment, the antigen binding
receptor comprises one antigen binding moiety capable of
specific binding to a mutated Fc domain, in particular an
IgG1 Fe domain, comprising the P329G mutation. In one
embodiment, the antigen binding moiety capable of specific
binding to a mutated Fc domain but not capable of specific
binding to the non-mutated parent Fc domain is a scFv, a Fab
or a crossFab.

[0268] In one embodiment, the antigen binding moiety is
fused at the C-terminus of the scFv fragment or at the
C-terminus of the Fab or crossFab heavy chain to the
N-terminus of an anchoring transmembrane domain, option-
ally through a peptide linker. In one embodiment the peptide
linker comprises the amino acid sequence GGGGS (SEQ ID
NO:16). In one embodiment, the anchoring transmembrane
domain is a transmembrane domain selected from the group
consisting of the CDS8, the CD3z, the FCGR3A, the
NKG2D, the CD27, the CD28, the CD137, the OX40, the
1ICOS, the DAP10 or the DAP12 transmembrane domain or
a fragment thereof.

[0269] In a preferred embodiment, the anchoring trans-
membrane domain is the CD28 transmembrane domain or a
fragment thereof. In a particular embodiment, the anchoring
transmembrane domain comprises or consist of the amino
acid sequence of FWVLVVVGGVLACYSLL-
VTVAFIIFWYV (SEQ ID NO:11). In one embodiment, the
antigen binding receptor further comprises a co-stimulatory
signaling domain (CSD). In one embodiment, the anchoring
transmembrane domain of the antigen binding receptor is
fused at the C-terminus to the N-terminus of a co-stimula-
tory signaling domain. In one embodiment, the co-stimula-
tory signaling domain is individually selected from the
group consisting of the intracellular domain of CD27, of
CD28, of CD137, of 0X40, of ICOS, of DAP10 and of
DAP12, or fragments thereof as described herein before. In
a preferred embodiment, the co-stimulatory signaling
domain is the intracellular domain of CD28 or a fragment
thereof. In a particular embodiment the co-stimulatory sig-
naling domain comprises or consists of the sequence
RSKRSRLLHSDYMNMTPRRPGPTRKHYQPYAPPRD-
FAAYRS (SEQ ID NO:12). In one embodiment, the antigen
binding receptor further comprises a stimulatory signaling
domain. In one embodiment, the co-stimulatory signaling
domain of the antigen binding receptor is fused at the
C-terminus to the N-terminus of the stimulatory signaling
domain. In one embodiment, the at least one stimulatory
signaling domain is individually selected from the group
consisting of the intracellular domain of CD3z, FCGR3A
and NKG2D, or fragments thereof. In a preferred embodi-
ment, the co-stimulatory signaling domain is the intracellu-
lar domain of CD3z or a fragment thereof. In a particular
embodiment the co-stimulatory signaling domain comprises
or consists of the sequence:
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(SEQ ID NO: 13)
RVKFSRSADAPAYQQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKP
RRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATK
DTYDALHMQALPPR.

[0270] Inone embodiment, the antigen binding receptor is
fused to a reporter protein, particularly to GFP or enhanced
analogs thereof. In one embodiment, the antigen binding
receptor is fused at the C-terminus to the N-terminus of
eGFP (enhanced green fluorescent protein), optionally
through a peptide linker as described herein. In a preferred
embodiment, the peptide linker is GEGRGSLLTCGD-
VEENPGP (T2A) according to SEQ ID NO:18.

[0271] In a particular embodiment, the antigen binding
receptor comprises an anchoring transmembrane domain
and an extracellular domain comprising at least one antigen
binding moiety, wherein the at least one antigen binding
moiety is a scFv fragment capable of specific binding to a
mutated Fc domain but not capable of specific binding to the
non-mutated parent Fc domain, wherein the mutated Fc
domain comprises the P329G mutation. The P329G muta-
tion reduces Fcy receptor binding. In one embodiment, the
antigen binding receptor of the invention comprises an
anchoring transmembrane domain (ATD), a co-stimulatory
signaling domain (CSD) and a stimulatory signaling domain
(SSD). In one such embodiment, the antigen binding recep-
tor has the configuration scFv-ATD-CSD-SSD. In a pre-
ferred embodiment, the antigen binding receptor has the
configuration scFv-G,S-ATD-CSD-SSD, wherein G,S is a
linker comprising the sequence GGGGS of SEQ ID NO:17.
Optionally, a reporter protein can be added to the C-terminus
of the antigen binding receptor, optionally through a peptide
linker.

[0272] In a particular embodiment, the antigen binding
moiety is a scFv fragment capable of specific binding to a
mutated Fc domain comprising the P329G mutation,
wherein the antigen binding moiety comprises at least one
heavy chain complementarity determining region (CDR)
selected from the group consisting of SEQ ID NO:1, SEQ ID
NO:2 and SEQ ID NO:3 and at least one light chain CDR
selected from the group of SEQ ID NO:4, SEQ ID NO:5,
SEQ ID NO:6.

[0273] In a preferred embodiment, the antigen binding
moiety is a scFv capable of specific binding to a mutated Fc
domain comprising the P329G mutation, wherein the anti-
gen binding moiety comprises the complementarity deter-
mining region (CDR H) 1 amino acid sequence RYWMN
(SEQ ID NO:1), the CDR H2 amino acid sequence
EITPDSSTINYTPSLKD (SEQ ID NO:2), the CDR H3
amino acid sequence PYDYGAWFAS (SEQ ID NO:3), the
light chain complementary-determining region (CDR L) 1
amino acid sequence RSSTGAVTTSNYAN (SEQ ID
NO:4), the CDR L2 amino acid sequence GTNKRAP (SEQ
ID NO:5) and the CDR L3 amino acid sequence
ALWYSNHWYV (SEQ ID NO:6).

[0274] In one embodiment the present invention provides
an antigen binding receptor comprising in order from the
N-terminus to the C-terminus:

[0275] (i) an antigen binding moiety which is a scFv
fragment capable of specific binding to a mutated Fc
domain comprising the P329G mutation, wherein the
scFv fragment comprises a heavy chain variable region
(VH) comprising the heavy chain complementarity
determining region (CDR) 1 of SEQ ID NO:1, the



US 2023/0390338 Al

heavy chain CDR 2 of SEQ ID NO:2, the heavy chain
CDR 3 of SEQ ID NO:3, and a light chain variable
region (VH) comprising the light chain CDR 1 of SEQ
ID NO:4, the light chain CDR 2 of SEQ ID NO:5 and
the light chain CDR 3 of SEQ ID NO:6;

[0276] (i) a peptide linker, in particular the peptide
linker of SEQ ID NO:17;

[0277] (iii)) an anchoring transmembrane domain, in
particular the anchoring transmembrane domain of
SEQ ID NO:11;

[0278] (iii) a co-stimulatory signaling domain, in par-
ticular the co-stimulatory signaling domain of SEQ 1D
NO:12; and

[0279] (iv) a stimulatory signaling domain, in particular
the stimulatory signaling domain of SEQ ID NO:13.

[0280] In one embodiment, the present invention provides
an antigen binding receptor comprising in order from the
N-terminus to the C-terminus:

[0281] (i) an antigen binding moiety which is a scFv
molecule capable of specific binding to a mutated Fc
domain comprising the P329G mutation, wherein the
scFv comprises a heavy chain variable domain (VH)
selected from SEQ ID NO:8 and SEQ ID NO:32 and
the light chain variable domain (VL) selected from
SEQ ID NO:9 and SEQ ID NO:33;

[0282] (i) a peptide linker, in particular the peptide
linker of SEQ ID NO:17;

[0283] (iii)) an anchoring transmembrane domain, in
particular the anchoring transmembrane domain of
SEQ ID NO:11;

[0284] (iii) a co-stimulatory signaling domain, in par-
ticular the co-stimulatory signaling domain of SEQ 1D
NO:12; and

[0285] (iv) a stimulatory signaling domain, in particular
the stimulatory signaling domain of SEQ ID NO:13.

[0286] In a preferred embodiment, the present invention
provides an antigen binding receptor comprising in order
from the N-terminus to the C-terminus

[0287] (i) an antigen binding moiety which is a scFv
molecule capable of specific binding to a mutated Fc
domain comprising the P329G mutation, wherein the
scFv comprises the heavy chain variable domain (VH)
SEQ ID NO:8 and the light chain variable domain (VL)
SEQ ID NO:9;

[0288] (ii) a peptide linker, in particular the peptide
linker of SEQ ID NO:17;

[0289] (iii)) an anchoring transmembrane domain, in
particular the anchoring transmembrane domain of
SEQ ID NO:11;

[0290] (iii) a co-stimulatory signaling domain, in par-
ticular the co-stimulatory signaling domain of SEQ 1D
NO:12; and

[0291] (iv) a stimulatory signaling domain, in particular
the stimulatory signaling domain of SEQ ID NO:13.

[0292] In a preferred embodiment, the present invention
provides an antigen binding receptor comprising in order
from the N-terminus to the C-terminus

[0293] (i) an antigen binding moiety which is a scFv
molecule capable of specific binding to a mutated Fc
domain comprising the P329G mutation, wherein the
scFv comprises an amino acid sequence of SEQ ID
NO:10 or SEQ ID NO:34;

[0294] (i) a peptide linker, in particular the peptide
linker of SEQ ID NO:17;
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0295 iii) an anchoring transmembrane domain, in
2
particular the anchoring transmembrane domain of
SEQ ID NO:11;

[0296] (iii) a co-stimulatory signaling domain, in par-
ticular the co-stimulatory signaling domain of SEQ 1D
NO:12; and

[0297] (iv) a stimulatory signaling domain, in particular
the stimulatory signaling domain of SEQ ID NO:13.

[0298] In a particular embodiment, the antigen binding
moiety is capable of specific binding to a mutated Fc domain
comprising the P329G mutation, wherein the antigen bind-
ing receptor comprises an amino acid sequence that is at
least about 95%, 96%, 97%, 98%, 99% or 100% identical to
the amino acid sequence of: SEQ ID NO:31.

[0299] In a preferred embodiment, the antigen binding
moiety is capable of specific binding to a mutated Fc domain
comprising the P329G mutation, wherein the antigen bind-
ing receptor comprises the amino acid sequence of: SEQ ID
NO:31 In a preferred embodiment, the antigen binding
moiety is a Fab fragment. In one embodiment, the antigen
binding moiety is fused at the C-terminus of the Fab heavy
chain to the N-terminus of an anchoring transmembrane
domain. In one embodiment, the anchoring transmembrane
domain is a transmembrane domain selected from the group
consisting of the CDS8, the CD3z, the FCGR3A, the
NKG2D, the CD27, the CD28, the CD137, the OX40, the
ICOS, the DAP10 or the DAP12 transmembrane domain or
a fragment thereof. In a preferred embodiment, the anchor-
ing transmembrane domain is the CD28 transmembrane
domain or a fragment thereof.

[0300] In a particular embodiment, the anchoring trans-
membrane domain is FWVLVVVGGVLACYSLL-
VTVAFIFWYV (SEQ ID NO:11). In one embodiment, the
antigen binding receptor further comprises a co-stimulatory
signaling domain (CSD). In one embodiment, the anchoring
transmembrane domain of the antigen binding receptor is
fused at the C-terminus to the N-terminus of a co-stimula-
tory signaling domain. In one embodiment, the co-stimula-
tory signaling domain is individually selected from the
group consisting of the intracellular domain of CD27, CD28,
CD137, OX40, ICOS, DAP10 and DAPI12, or fragments
thereof as described herein before. In a preferred embodi-
ment, the co-stimulatory signaling domain is the intracellu-
lar domain of CD28 or a fragment thereof. In a particular
embodiment the co-stimulatory signaling domain comprises
or consists of the sequence: RSKRSRLLHSDYMNMT-
PRRPGPTRKHYQPYAPPRDFAAYRS (SEQ ID NO:12).
In one embodiment, the antigen binding receptor further
comprises a stimulatory signaling domain. In one embodi-
ment, the co-stimulatory signaling domain of the antigen
binding receptor is fused at the C-terminus to the N-terminus
of'the stimulatory signaling domain. In one embodiment, the
at least one stimulatory signaling domain is individually
selected from the group consisting of the intracellular
domain of CD3z, FCGR3A and NKG2D, or fragments
thereof. In a preferred embodiment, the co-stimulatory sig-
naling domain is the intracellular domain of CD3z or a
fragment thereof. In a particular embodiment the co-stimu-
latory signaling domain comprises or consists
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(SEQ ID NO: 13)
RVKFSRSADAPAYQQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKP
RRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATK
DTYDALHMQALPPR.

[0301] Inone embodiment, the antigen binding receptor is
fused to a reporter protein, particularly to GFP or enhanced
analogs thereof. In one embodiment, the antigen binding
receptor is fused at the C-terminus to the N-terminus of
eGFP (enhanced green fluorescent protein), optionally
through a peptide linker as described herein. In a preferred
embodiment, the peptide linker is GEGRGSLLTCGD-
VEENPGP (T2A) of SEQ ID NO:18.

[0302] In a particular embodiment, the antigen binding
receptor comprises an anchoring transmembrane domain
and an extracellular domain comprising at least one antigen
binding moiety, wherein the at least one antigen binding
moiety is a Fab fragment capable of specific binding to a
mutated Fc domain but not capable of specific binding to the
non-mutated parent Fc domain, wherein the mutated Fc
domain comprises the P329G mutation, wherein the P329G
mutation reduces Fcy receptor binding. In one embodiment,
the antigen binding receptor of the invention comprises an
anchoring transmembrane domain (ATD), a co-stimulatory
signaling domain (CSD) and a stimulatory signaling domain
(SSD). In one such embodiment, the antigen binding recep-
tor has the configuration Fab-ATD-CSD-SSD. In a preferred
embodiment, the antigen binding receptor has the configu-
ration Fab-G,S-ATD-CSD-SSD, wherein G,S is a linker
comprising the sequence GGGGS of SEQ ID NO:17.
Optionally, a reporter protein can be added to the C-terminus
of the antigen binding receptor, optionally through a peptide
linker. In a particular embodiment, the antigen binding
moiety is capable of specific binding to a mutated Fc domain
comprising the P329G mutation, wherein the antigen bind-
ing moiety is a Fab fragment comprising at least one heavy
chain complementarity determining region (CDR) selected
from the group consisting of SEQ ID NO:1, SEQ ID NO:2
and SEQ ID NO:3 and at least one light chain CDR selected
from the group of SEQ ID NO:4, SEQ ID NO:5, SEQ ID
NO:6.

[0303] In a preferred embodiment, the antigen binding
moiety is a Fab fragment capable of specific binding to a
mutated Fc domain comprising the P329G mutation,
wherein the antigen binding moiety comprises the comple-
mentarity determining region (CDR H) 1 amino acid
sequence RYWMN (SEQ ID NO:1), the CDR H2 amino
acid sequence EITPDSSTINYTPSLKD (SEQ ID NO:2), the
CDR H3 amino acid sequence PYDYGAWFAS (SEQ ID
NO:3), the light chain complementary-determining region
(CDR L) 1 amino acid sequence RSSTGAVTTSNYAN
(SEQ ID NO:4), the CDR L2 amino acid sequence GTNK-
RAP (SEQ ID NO:5) and the CDR L3 amino acid sequence
ALWYSNHWYV (SEQ ID NO:6).

[0304] In one embodiment the present invention provides
an antigen binding receptor comprising in order from the
N-terminus to the C-terminus

[0305] (i) an antigen binding moiety which is a Fab
molecule capable of specific binding to a mutated Fc
domain comprising the P329G mutation, comprising
the heavy chain complementarity determining region
(CDR) 1 of SEQ ID NO:1, the heavy chain CDR 2 of
SEQ ID NO:2, the heavy chain CDR 3 of SEQ ID
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NO:3, the light chain CDR 1 of SEQ ID NO:4, the light
chain CDR 2 of SEQ ID NO:5 and the light chain CDR
3 of SEQ ID NO:6;

[0306] (ii)) a peptide linker, in particular the peptide
linker of SEQ ID NO:17;

[0307] (iii)) an anchoring transmembrane domain, in
particular the anchoring transmembrane domain of
SEQ ID NO:11;

[0308] (iii) a co-stimulatory signaling domain, in par-
ticular the co-stimulatory signaling domain of SEQ 1D
NO:12; and

[0309] (iv) a stimulatory signaling domain, in particular
the stimulatory signaling domain of SEQ ID NO:13.

[0310] In one embodiment the present invention provides
an antigen binding receptor comprising:

[0311] a) a heavy chain fusion polypeptide comprising
in order from the N-terminus to the C-terminus;
[0312] (i) a heavy chain comprising the heavy chain

complementarity determining region (CDR) 1 of
SEQ ID NO:1, the heavy chain CDR 2 of SEQ ID
NO:2, the heavy chain CDR 3 of SEQ ID NO:3;

[0313] (ii) a peptide linker, in particular the peptide
linker of SEQ ID NO:17;

[0314] (iii) an anchoring transmembrane domain, in
particular the anchoring transmembrane domain of
SEQ ID NO:11;

[0315] (iii)) a co-stimulatory signaling domain, in
particular the co-stimulatory signaling domain of
SEQ ID NO:12; and

[0316] (iv) a stimulatory signaling domain, in par-
ticular the stimulatory signaling domain of SEQ ID
NO:13 and

[0317] D) a light chain comprising the light chain CDR
1 of SEQ ID NO:4, the light chain CDR 2 of SEQ ID
NO:5 and the light chain CDR 3 of SEQ ID NO:6.

[0318] In one embodiment the present invention provides
an antigen binding receptor comprising:

[0319] a) a heavy chain fusion polypeptide comprising
in order from the N-terminus to the C-terminus;

[0320] (i) the heavy chain variable domain (VH) SEQ
ID NO:8;
[0321] (ii) a peptide linker, in particular the peptide

linker of SEQ ID NO:17;
[0322] (iii) an anchoring transmembrane domain, in
particular the anchoring transmembrane domain of
SEQ ID NO:11;
[0323] (iii)) a co-stimulatory signaling domain, in
particular the co-stimulatory signaling domain of
SEQ ID NO:12; and
[0324] (iv) a stimulatory signaling domain, in par-
ticular the stimulatory signaling domain of SEQ ID
NO:13 and
[0325] D) the light chain variable domain (VL) SEQ ID
NO:9.
[0326] Inone embodiment the antigen binding moiety is a
Fab fragment comprising a heavy chain comprising or
consisting of an amino acid sequence of SEQ ID NO:40 or
SEQ ID NO:49, and a light chain comprising or consisting
of the amino acid sequence of SEQ ID NO:41 or SEQ ID
NO:50. In a preferred embodiment the antigen binding
moiety is a Fab fragment comprising a heavy chain com-
prising or consisting of an amino acid sequence of SEQ ID
NO:40 and a light chain comprising or consisting of the
amino acid sequence of SEQ ID NO:41.
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[0327] In a particular embodiment, the antigen binding
moiety is a Fab fragment capable of specific binding to a
mutated Fc domain comprising the P329G mutation,
wherein the antigen binding receptor comprises a heavy
chain fusion polypeptide comprising an amino acid
sequence that is at least about 95%, 96%, 97%, 98%, 99%
or 100% identical to an amino acid sequence selected from
the group of SEQ ID NO:39 and SEQ ID NO:48 and a light
chain polypeptide comprising an amino acid sequence that is
at least about 95%, 96%, 97%, 98%, 99% or 100% identical
to an amino acid sequence selected from the group of SEQ
ID NO:41 and SEQ ID NO:50.

[0328] In a preferred embodiment, the antigen binding
moiety is a Fab fragment capable of specific binding to a
mutated Fc domain comprising the P329G mutation,
wherein the antigen binding receptor comprises a heavy
chain fusion polypeptide comprising the amino acid
sequence of SEQ ID NO:39 and a light chain polypeptide
comprising the amino acid sequence of SEQ ID NO:41.
[0329] In an alternative embodiment, the antigen binding
receptor comprises one antigen binding moiety capable of
specific binding to a mutated Fc domain, in particular an
IgG1 Fc domain, comprising the mutations 1253A, H310A
and H435A (“AAA”), In one embodiment, antigen binding
moiety capable of specific binding to a mutated Fc domain
but not capable of specific binding to the non-mutated parent
F¢ domain is a scFv, a Fab or a crossFab.

[0330] In one embodiment, the antigen binding moiety is
fused at the C-terminus of the scFv fragment or at the
C-terminus of the Fab or crossFab heavy chain to the
N-terminus of an anchoring transmembrane domain, option-
ally through a peptide linker. In one embodiment the peptide
linker comprises the amino acid sequence GGGGS (SEQ ID
NO:16). In one embodiment, the anchoring transmembrane
domain is a transmembrane domain selected from the group
consisting of the CDS8, the CD3z, the FCGR3A, the
NKG2D, the CD27, the CD28, the CD137, the OX40, the
1ICOS, the DAP10 or the DAP12 transmembrane domain or
a fragment thereof.

[0331] In a preferred embodiment, the anchoring trans-
membrane domain is the CD28 transmembrane domain or a
fragment thereof. In a particular embodiment, the anchoring
transmembrane domain comprises or consist of the amino
acid sequence of FWVLVVVGGVLACYSLL-
VTVAFIIFWYV (SEQ ID NO:11). In one embodiment, the
antigen binding receptor further comprises a co-stimulatory
signaling domain (CSD). In one embodiment, the anchoring
transmembrane domain of the antigen binding receptor is
fused at the C-terminus to the N-terminus of a co-stimula-
tory signaling domain. In one embodiment, the co-stimula-
tory signaling domain is individually selected from the
group consisting of the intracellular domain of CD27, of
CD28, of CD137, of 0X40, of ICOS, of DAP10 and of
DAP12, or fragments thereof as described herein before. In
a preferred embodiment, the co-stimulatory signaling
domain is the intracellular domain of CD28 or a fragment
thereof. In a particular embodiment the co-stimulatory sig-
naling domain comprises or consists of the sequence:
RSKRSRLLHSDYMNMTPRRPGPTRKHYQPYAPPRD-
FAAYRS (SEQ ID NO:12). In one embodiment, the antigen
binding receptor further comprises a stimulatory signaling
domain. In one embodiment, the co-stimulatory signaling
domain of the antigen binding receptor is fused at the
C-terminus to the N-terminus of the stimulatory signaling
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domain. In one embodiment, the at least one stimulatory
signaling domain is individually selected from the group
consisting of the intracellular domain of CD3z, FCGR3A
and NKG2D, or fragments thereof. In a preferred embodi-
ment, the co-stimulatory signaling domain is the intracellu-
lar domain of CD3z or a fragment thereof. In a particular
embodiment the co-stimulatory signaling domain comprises
or consists of the sequence:

(SEQ ID NO: 13)
RVKFSRSADAPAYQQGQONQLYNELNLGRREEYDVLDKRRGRDPEMGGKP

RRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATK

DTYDALHMQALPPR.

[0332] Inone embodiment, the antigen binding receptor is
fused to a reporter protein, particularly to GFP or enhanced
analogs thereof. In one embodiment, the antigen binding
receptor is fused at the C-terminus to the N-terminus of
eGFP (enhanced green fluorescent protein), optionally
through a peptide linker as described herein. In a preferred
embodiment, the peptide linker is GEGRGSLLTCGD-
VEENPGP (T2A) according to SEQ ID NO:18.

[0333] In a particular embodiment, the antigen binding
receptor comprises an anchoring transmembrane domain
and an extracellular domain comprising at least one antigen
binding moiety, wherein the at least one antigen binding
moiety is a scFv fragment capable of specific binding to a
mutated Fc domain but not capable of specific binding to the
non-mutated parent Fc domain, wherein the mutated Fc
domain comprises the 1253A, H310A and H435A mutations.
The 1253A, H310A and H435A mutations reduce FcRn
receptor binding. In one embodiment, the antigen binding
receptor of the invention comprises an anchoring transmem-
brane domain (ATD), a co-stimulatory signaling domain
(CSD) and a stimulatory signaling domain (SSD). In one
such embodiment, the antigen binding receptor has the
configuration scFv-ATD-CSD-SSD. In a preferred embodi-
ment, the antigen binding receptor has the configuration
scFv-G,S-ATD-CSD-SSD, wherein G,S is a linker com-
prising the sequence GGGGS of SEQ ID NO:17. Optionally,
a reporter protein can be added to the C-terminus of the
antigen binding receptor, optionally through a peptide linker.

[0334] In a particular embodiment, the antigen binding
moiety is a scFv fragment capable of specific binding to a
mutated Fc domain comprising the 1253A, H310A and
H435A mutations, wherein the antigen binding moiety com-
prises at least one heavy chain complementarity determining
region (CDR) selected from the group consisting of SEQ ID
NO:53, SEQ ID NO:54 and SEQ ID NO:55 and at least one
light chain CDR selected from the group of SEQ ID NO:56,
SEQ ID NO:57, SEQ ID NO:58.

[0335] In a preferred embodiment, the antigen binding
moiety is a scFv capable of specific binding to a mutated Fc
domain comprising the 1253A, H310A and H435A muta-
tions, wherein the antigen binding moiety comprises the
complementarity determining region (CDR H) 1 amino acid
sequence SYGMS (SEQ ID NO:53), the CDR H2 amino
acid sequence SSGGSY (SEQ ID NO:54), the CDR H3
amino acid sequence LGMITTGYAMDY (SEQ ID NO:55),
the light chain complementary-determining region (CDR L)
1 amino acid sequence RSSQTIVHSTGHTYLE (SEQ ID
NO:56), the CDR .2 amino acid sequence KVSNRFS (SEQ
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ID NO:57) and the CDR L3 amino acid sequence
FQGSHVPYT (SEQ ID NO:58).

[0336] In one embodiment the present invention provides
an antigen binding receptor comprising in order from the
N-terminus to the C-terminus:

[0337] (i) an antigen binding moiety which is a scFv
fragment capable of specific binding to a mutated Fc
domain comprising the 1253A, H310A and H435A
mutations, wherein the scFv fragment comprises a
heavy chain variable region (VH) comprising the heavy
chain complementarity determining region (CDR) 1 of
SEQ ID NO:53, the heavy chain CDR 2 of SEQ ID
NO:54, the heavy chain CDR 3 of SEQ ID NO:55, and
a light chain variable region (VH) comprising the light
chain CDR 1 of SEQ ID NO:56, the light chain CDR
2 of SEQ ID NO:57 and the light chain CDR 3 of SEQ
ID NO:58;

[0338] (i) a peptide linker, in particular the peptide
linker of SEQ ID NO:17;

[0339] (iii)) an anchoring transmembrane domain, in
particular the anchoring transmembrane domain of
SEQ ID NO:11;

[0340] (iii) a co-stimulatory signaling domain, in par-
ticular the co-stimulatory signaling domain of SEQ 1D
NO:12; and

[0341] (iv) a stimulatory signaling domain, in particular
the stimulatory signaling domain of SEQ ID NO:13.

[0342] In one embodiment, the present invention provides
an antigen binding receptor comprising in order from the
N-terminus to the C-terminus:

[0343] (i) an antigen binding moiety which is a scFv
molecule capable of specific binding to a mutated Fc
domain comprising the 1253A, H310A and H435A
mutations, wherein the scFv comprises the heavy chain
variable domain (VH) of SEQ ID NO:61 and the light
chain variable domain (VL) of SEQ ID NO:62;

[0344] (i) a peptide linker, in particular the peptide
linker of SEQ ID NO:17;

[0345] (iii)) an anchoring transmembrane domain, in
particular the anchoring transmembrane domain of
SEQ ID NO:11;

[0346] (iii) a co-stimulatory signaling domain, in par-
ticular the co-stimulatory signaling domain of SEQ 1D
NO:12; and

[0347] (iv) a stimulatory signaling domain, in particular
the stimulatory signaling domain of SEQ ID NO:13.

[0348] In one embodiment, the present invention provides
an antigen binding receptor comprising in order from the
N-terminus to the C-terminus:

[0349] (i) an antigen binding moiety which is a scFv
molecule capable of specific binding to a mutated Fc
domain comprising the 1253A, H310A and H435A
mutations, wherein the scFv comprises the amino acid
sequence of SEQ ID NO:60;

[0350] (i) a peptide linker, in particular the peptide
linker of SEQ ID NO:17;

[0351] (iii)) an anchoring transmembrane domain, in
particular the anchoring transmembrane domain of
SEQ ID NO:11;

[0352] (iii) a co-stimulatory signaling domain, in par-
ticular the co-stimulatory signaling domain of SEQ 1D
NO:12; and

[0353] (iv) a stimulatory signaling domain, in particular
the stimulatory signaling domain of SEQ ID NO:13.
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[0354] In a particular embodiment, the antigen binding
moiety is capable of specific binding to a mutated Fc domain
comprising the 1253A, H310A and H435A mutations,
wherein the antigen binding receptor comprises an amino
acid sequence that is at least about 95%, 96%, 97%, 98%,
99% or 100% identical to the amino acid sequence of: SEQ
ID NO:59.

[0355] In a preferred embodiment, the antigen binding
moiety is capable of specific binding to a mutated Fc domain
comprising the 1253A, H310A and H435A mutations,
wherein the antigen binding receptor comprises the amino
acid sequence of: SEQ ID NO:595 In a preferred embodi-
ment, the antigen binding moiety is a Fab fragment. In one
embodiment, the antigen binding moiety is fused at the
C-terminus of the Fab heavy chain to the N-terminus of an
anchoring transmembrane domain. In one embodiment, the
anchoring transmembrane domain is a transmembrane
domain selected from the group consisting of the CD8, the
CD3z, the FCGR3A, the NKG2D, the CD27, the CD28, the
CD137, the OX40, the ICOS, the DAP10 or the DAP12
transmembrane domain or a fragment thereof. In a preferred
embodiment, the anchoring transmembrane domain is the
CD28 transmembrane domain or a fragment thereof.

[0356] In a particular embodiment, the anchoring trans-
membrane domain is FWVLVVVGGVLACYSLL-
VTVAFIFWYV (SEQ ID NO:11). In one embodiment, the
antigen binding receptor further comprises a co-stimulatory
signaling domain (CSD). In one embodiment, the anchoring
transmembrane domain of the antigen binding receptor is
fused at the C-terminus to the N-terminus of a co-stimula-
tory signaling domain. In one embodiment, the co-stimula-
tory signaling domain is individually selected from the
group consisting of the intracellular domain of CD27, CD28,
CD137, OX40, ICOS, DAP10 and DAPI12, or fragments
thereof as described herein before. In a preferred embodi-
ment, the co-stimulatory signaling domain is the intracellu-
lar domain of CD28 or a fragment thereof. In a particular
embodiment the co-stimulatory signaling domain comprises
or consists of the sequence RSKRSRLLHSDYMNMT-
PRRPGPTRKHYQPYAPPRDFAAYRS (SEQ ID NO:12).
In one embodiment, the antigen binding receptor further
comprises a stimulatory signaling domain. In one embodi-
ment, the co-stimulatory signaling domain of the antigen
binding receptor is fused at the C-terminus to the N-terminus
of'the stimulatory signaling domain. In one embodiment, the
at least one stimulatory signaling domain is individually
selected from the group consisting of the intracellular
domain of CD3z, FCGR3A and NKG2D, or fragments
thereof. In a preferred embodiment, the co-stimulatory sig-
naling domain is the intracellular domain of CD3z or a
fragment thereof. In a particular embodiment the co-stimu-
latory signaling domain comprises or consists

(SEQ ID NO: 13)
RVKFSRSADAPAYQQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKP
RRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATK
DTYDALHMQALPPR.

[0357] Inone embodiment, the antigen binding receptor is
fused to a reporter protein, particularly to GFP or enhanced
analogs thereof. In one embodiment, the antigen binding
receptor is fused at the C-terminus to the N-terminus of
eGFP (enhanced green fluorescent protein), optionally
through a peptide linker as described herein. In a preferred
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embodiment, the peptide linker is GEGRGSLLTCGD-
VEENPGP (T2A) of SEQ ID NO:18.

[0358] In a particular embodiment, the antigen binding
receptor comprises an anchoring transmembrane domain
and an extracellular domain comprising at least one antigen
binding moiety, wherein the at least one antigen binding
moiety is a Fab fragment capable of specific binding to a
mutated Fc domain but not capable of specific binding to the
non-mutated parent Fc domain, wherein the mutated Fc
domain comprises the 1253 A, H310A and H435A mutations,
wherein the 1253A, H310A and H435A mutations reduce
FcRn receptor binding. In one embodiment, the antigen
binding receptor of the invention comprises an anchoring
transmembrane domain (ATD), a co-stimulatory signaling
domain (CSD) and a stimulatory signaling domain (SSD). In
one such embodiment, the antigen binding receptor has the
configuration Fab-ATD-CSD-SSD. In a preferred embodi-
ment, the antigen binding receptor has the configuration
Fab-G,S-ATD-CSD-SSD, wherein G,S is a linker compris-
ing the sequence GGGGS of SEQ ID NO:17. Optionally, a
reporter protein can be added to the C-terminus of the
antigen binding receptor, optionally through a peptide linker.
[0359] In a particular embodiment, the antigen binding
moiety is capable of specific binding to a mutated Fc domain
comprising the 1253A, H310A and H435A mutations,
wherein the antigen binding moiety is a Fab fragment
comprising at least one heavy chain complementarity deter-
mining region (CDR) selected from the group consisting of
SEQ ID NO:53, SEQ ID NO:54 and SEQ ID NO:55 and at
least one light chain CDR selected from the group of SEQ
ID NO:56, SEQ ID NO:57, SEQ ID NO:58.

[0360] In a preferred embodiment, the antigen binding
moiety is a Fab fragment capable of specific binding to a
mutated Fc domain comprising the 1253A, H310A and
H435A mutations, wherein the antigen binding moiety com-
prises the complementarity determining region (CDR H) 1
amino acid sequence SYGMS (SEQ ID NO:53), the CDR
H2 amino acid sequence SSGGSY (SEQ ID NO:54), the
CDR H3 amino acid sequence LGMITTGYAMDY (SEQ ID
NO:55), the light chain complementary-determining region
(CDR L) 1 amino acid sequence RSSQTIVHSTGHTYLE
(SEQ ID NO:56), the CDR L2 amino acid sequence
KVSNRFS (SEQ ID NO:57) and the CDR L3 amino acid
sequence FQGSHVPYT (SEQ 1D NO:58).

[0361] In one embodiment the present invention provides
an antigen binding receptor comprising in order from the
N-terminus to the C-terminus

[0362] (i) an antigen binding moiety which is a Fab
molecule capable of specific binding to a mutated Fc
domain comprising the 1253A, H310A and H435A
mutations, comprising the heavy chain complementar-
ity determining region (CDR) 1 of SEQ ID NO:53, the
heavy chain CDR 2 of SEQ ID NO:54, the heavy chain
CDR 3 of SEQ ID NO:55, the light chain CDR 1 of
SEQ ID NO:56, the light chain CDR 2 of SEQ ID
NO:57 and the light chain CDR 3 of SEQ ID NO:58;

[0363] (i) a peptide linker, in particular the peptide
linker of SEQ ID NO:17;

[0364] (iii)) an anchoring transmembrane domain, in
particular the anchoring transmembrane domain of
SEQ ID NO:11;

[0365] (iii) a co-stimulatory signaling domain, in par-
ticular the co-stimulatory signaling domain of SEQ 1D
NO:12; and
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[0366] (iv) a stimulatory signaling domain, in particular

the stimulatory signaling domain of SEQ ID NO:13.
[0367] In one embodiment the present invention provides
an antigen binding receptor comprising:

[0368] a) a heavy chain fusion polypeptide comprising
in order from the N-terminus to the C-terminus;
[0369] (i) a heavy chain comprising the heavy chain

complementarity determining region (CDR) 1 of
SEQ ID NO:53, the heavy chain CDR 2 of SEQ ID
NO:54, the heavy chain CDR 3 of SEQ ID NO:55;

[0370] (ii) a peptide linker, in particular the peptide
linker of SEQ ID NO:17;

[0371] (iii) an anchoring transmembrane domain, in
particular the anchoring transmembrane domain of
SEQ ID NO:11;

[0372] (iii)) a co-stimulatory signaling domain, in
particular the co-stimulatory signaling domain of
SEQ ID NO:12; and

[0373] (iv) a stimulatory signaling domain, in par-
ticular the stimulatory signaling domain of SEQ ID
NO:13 and

[0374] D) a light chain comprising the light chain CDR
1 of SEQ ID NO:56, the light chain CDR 2 of SEQ ID
NO:57 and the light chain CDR 3 of SEQ ID NO:58.

[0375] In one embodiment the present invention provides
an antigen binding receptor comprising:

[0376] a) a heavy chain fusion polypeptide comprising
in order from the N-terminus to the C-terminus;

[0377] (i) the heavy chain variable domain (VH) SEQ
ID NO:61;
[0378] (ii) a peptide linker, in particular the peptide

linker of SEQ ID NO:17;
[0379] (iii) an anchoring transmembrane domain, in
particular the anchoring transmembrane domain of
SEQ ID NO:11;
[0380] (iii)) a co-stimulatory signaling domain, in
particular the co-stimulatory signaling domain of
SEQ ID NO:12; and
[0381] (iv) a stimulatory signaling domain, in par-
ticular the stimulatory signaling domain of SEQ ID
NO:13 and
[0382] D) the light chain variable domain (VL) SEQ ID
NO:62.
[0383] In one particular embodiment the antigen binding
moiety is a Fab fragment comprising a heavy chain com-
prising or consisting of the amino acid sequence of SEQ ID
NO:64 and a light chain comprising or consisting of the
amino acid sequence of SEQ ID NO:65.
[0384] In a particular embodiment, the antigen binding
moiety is a Fab fragment capable of specific binding to a
mutated Fc domain comprising the 1253A, H310A and
H435A mutations, wherein the antigen binding receptor
comprises a heavy chain fusion polypeptide comprising an
amino acid sequence that is at least about 95%, 96%, 97%,
98%, 99% or 100% identical to the amino acid sequence of
SEQ ID NO:63 and a light chain polypeptide comprising an
amino acid sequence that is at least about 95%, 96%, 97%,
98%, 99% or 100% identical to the amino acid sequence of
SEQ ID NO:65.
[0385] In a preferred embodiment, the antigen binding
moiety is a Fab fragment capable of specific binding to a
mutated Fc domain comprising the 1253A, H310A and
H435A mutations, wherein the antigen binding receptor
comprises a heavy chain fusion polypeptide comprising the
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amino acid sequence of SEQ ID NO:63 and a light chain
polypeptide comprising the amino acid sequence of SEQ ID
NO:65.

[0386] In certain alternative embodiments, the antigen
binding receptor of the invention, the Fab light chain poly-
peptide and the Fab heavy chain fusion polypeptide are
fused to each other, optionally via a linker peptide. Fusion
of'the Fab heavy and light chains can improve pairing of Fab
heavy and light chains, and also reduces the number of
plasmids needed for expression of some of the antigen
binding receptors of the invention. An alternative strategy to
reduce the number of plasmids needed for expression of the
antigen binding receptor is the use of an internal ribosomal
entry side to enable expression of both heavy and light chain
constructs from the same plasmid as illustrated e.g. in FIG.
2A and FIG. 2B.

[0387] In certain embodiments the antigen binding recep-
tor comprises a polypeptide wherein the Fab light chain
variable region of the antigen binding moiety shares a
carboxy-terminal peptide bond with the Fab heavy chain
constant region of the antigen binding moiety (i.e. a the
antigen binding moiety comprises a crossFab heavy chain,
wherein the heavy chain variable region is replaced by a
light chain variable region), which in turn shares a carboxy-
terminal peptide bond with the anchoring transmembrane
domain (VL,,-CH1,,-ATD). In some embodiments the
antigen binding receptor further comprises a polypeptide
wherein the Fab heavy chain variable region of the first
antigen binding moiety shares a carboxy-terminal peptide
bond with the Fab light chain constant region of the first
antigen binding moiety (VH;,-CL(,,). In certain embodi-
ments the polypeptides are covalently linked, e.g., by a
disulfide bond. In alternative embodiments the antigen bind-
ing receptor comprises a polypeptide wherein the Fab heavy
chain variable region of the antigen binding moiety shares a
carboxy-terminal peptide bond with the Fab light chain
constant region of the antigen binding moiety (i.e. the
antigen binding moiety comprises a crossFab heavy chain,
wherein the heavy chain constant region is replaced by a
light chain constant region), which in turn shares a carboxy-
terminal peptide bond with an anchoring transmembrane
domain (VH,,,-CL,,,-ATD). In some embodiments the anti-
gen binding receptor further comprises a polypeptide
wherein the Fab light chain variable region of the antigen
binding moiety shares a carboxy-terminal peptide bond with
the Fab heavy chain constant region of the antigen binding
moiety (VL,,-CHI;,) In certain embodiments the polypep-
tides are covalently linked, e.g., by a disulfide bond.
[0388] According to any of the above embodiments, com-
ponents of the antigen binding receptor (e.g., VH and VL,
antigen binding moiety, anchoring transmembrane domain,
co-stimulatory signaling domain, stimulatory signaling
domain) may be fused directly or through various linkers,
particularly peptide linkers comprising one or more amino
acids, typically about 2-20 amino acids, that are described
herein or are known in the art. Suitable, non-immunogenic
peptide linkers include, for example, (G,S),,, (SG,),,, (G,S),,
or G,4(S8G,),, peptide linkers, wherein n is generally a number
between 1 and 10, preferably between 1 and 4.

Exemplary T Cell Activating Antigen Binding Receptors

[0389] As illustratively shown in the appended Examples
and in FIG. 1A, as a proof of concept of the present
invention, the antigen binding receptor “Anti-P329G-ds-
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scFv-CD28ATD-CD28CSD-CD3zSSD pETR17096” (SEQ
ID NO:7) was constructed which comprises one stabilized
scFv antigen binding moiety binding to/directed against/
interacting with or on an antibody comprising the P329G
mutation in the Fc domain. The construct further comprises
the CD28 transmembrane domain, a fragment of CD28 as
co-stimulatory signaling domain and a fragment of CD3z as
stimulatory signaling domain. The sequences (amino acid
and cDNA) of the antibody binding molecule “Anti-P329G-
ds-scFv-CD28ATD-CD28CSD-CD3zSSD pETR17096” are
shown in Tables 2 and 3.

[0390] Furthermore, as illustrated in FIG. 1B, as a further
proof of concept of the present invention, the antigen
binding receptor “Anti-P329G-ds-Fab-CD28ATD-
CD28CSD-CD3zSSD pETR17100” (SEQ ID NOs: 39, 41)
was constructed which comprises one stabilized Fab antigen
binding moiety binding to/directed against/interacting with
or on an antibody comprising the P329G mutations in the Fc
domain. The construct further comprises the CD28 trans-
membrane domain, a fragment of CD28 as co-stimulatory
signaling domain and a fragment of CD3z as stimulatory
signaling domain. The sequences (amino acid and DNA) of
the antigen binding receptor “Anti-P329G-ds-Fab-
CD28ATD-CD28CSD-CD3zSSD pETR17100” are shown
in Tables 4 and 5.

[0391] As a further proof of concept of the present inven-
tion, the antigen binding receptor “Anti-P329G-Fab-
CD28ATD-CD28CSD-CD3zSSD pETR17594” (SEQ ID
NOs: 48, 50) was constructed which comprises one Fab
antigen binding moiety binding to/directed against/interact-
ing with or on an antibody comprising the P329G mutations
in the Fc domain.

[0392] The construct further comprises the CD28 trans-
membrane domain, a fragment of CD28 as co-stimulatory
signaling domain and a fragment of CD3z as stimulatory
signaling domain. The sequences (amino acid and DNA) of
the antigen binding receptor “Anti-P329G-Fab-CD28ATD-
CD28CSD-CD3zSSD pETR17594” are shown in Tables 6
and 7.

[0393] As a further proof of concept of the present inven-
tion, the antigen binding receptor “Anti-AAA scFv” (SEQ
ID NO:59) was constructed which comprises one scFv
antigen binding moiety binding to/directed against/interact-
ing with or on an antibody comprising the 1253A, H310A
and H435A mutations in the Fc domain. The construct
further comprises the CD28 transmembrane domain, a frag-
ment of CD28 as co-stimulatory signaling domain and a
fragment of CD3z as stimulatory signaling domain. The
sequences (amino acid and cDNA) of the antibody binding
molecule “Anti-AAA scFv” are shown below in Tables 8
and 9.

[0394] As a further proof of concept of the present inven-
tion, the antigen binding receptor “Anti-AAA Fab” (SEQ ID
NOs: 63, 65) was constructed which comprises one Fab
antigen binding moiety binding to/directed against/interact-
ing with or on an antibody comprising the 1253A, H310A
and H435A mutations in the Fc domain. The construct
further comprises the CD28 transmembrane domain, a frag-
ment of CD28 as co-stimulatory signaling domain and a
fragment of CD3z as stimulatory signaling domain. The
sequences (amino acid and cDNA) of the antibody binding
molecule “Anti-AAA scFv” are shown below in Tables 10
and 11.
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[0395] The invention also provides (a) nucleic acid mol-
ecule(s) encoding antigen binding receptors of the invention
as described herein. Also encompassed by the present inven-
tion are (a) nucleic acid molecule(s) encoding the antigen
binding receptors of the present invention and kits compris-
ing nucleic acid molecule(s) according to the invention as
further described herein.

Kits

[0396] A further aspect of the present invention are kits
comprising or consisting of a nucleic acid encoding an
antigen binding receptor of the invention and/or cells, pref-
erably T cells transduced with antigen binding receptors of
the invention and, optionally, (an) antibody/antibodies com-
prising a mutated Fc domain, wherein the antigen binding
receptor is capable of specific binding to the mutated Fc
domain.
[0397] Accordingly, provided is a kit comprising
[0398] (A) atransduced T cell capable of expressing an
antigen binding receptor of the invention; and
[0399] (B) an antibody comprising a mutated Fc
domain;
wherein the antigen binding receptor is capable of specific
binding to the mutated Fc domain but not capable of specific
binding to the non-mutated parent Fc domain.
[0400] Further provided is a kit comprising
[0401] (A) an isolated polynucleotide and/or a vector
encoding an antigen binding receptor of the invention;
and
[0402] (B) an antibody comprising a mutated Fc
domain;
wherein the antigen binding receptor is capable of specific
binding to the mutated Fc domain but not capable of specific
binding to the non-mutated parent Fc domain.
[0403] In the context of the present invention, the kits of
the present invention may comprise transduced T cells,
isolated polynucleotides and/or vectors and one or more
antibodies comprising a mutated Fc domain. In particular
embodiments, the antibody is a therapeutic antibody, e.g. a
tumor specific antibody. Tumor specific antigens are known
in the art and described herein. In the context of the present
invention, the antibody is administered before, simultane-
ously with or after administration of transduced T cell
expressing an antigen binding receptor of the invention. The
kits according to the present invention comprise transduced
T cells or polynucleotides/vectors to generate transduced T
cells. In this context, the transduced T cells are universal T
cells since they are not specific for a given tumor but can be
targeted to any tumor depending on the therapeutic antibody
comprising the mutated Fc domain. Herein provided are
examples of antibodies comprising a mutated Fc domain,
however, any antibody comprising a mutated Fc domain as
described herein may be included in the herein provided kits.
In particular embodiments the mutated Fc domain of the
antibodies exhibits reduced binding affinity to an Fc receptor
and/or reduced effector function, as compared to a native
IgG, Fc domain. In one such embodiment the mutated Fc
domain (or the antibody comprising said Fc mutated
domain) exhibits less than 50%, preferably less than 20%,
more preferably less than 10% and most preferably less than
5% of the binding affinity to an Fc receptor, as compared to
a native IgG, Fc domain (or an antibody comprising a native
IgG, Fc domain), and/or less than 50%, preferably less than
20%, more preferably less than 10% and most preferably
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less than 5% of the effector function, as compared to a native
1gG, Fec domain (or an antibody comprising a native IgG, Fc
domain). In one embodiment, the mutated Fc domain (or the
antibody comprising said mutated Fc domain) does not
substantially bind to an Fc receptor and/or induce effector
function. In a particular embodiment the Fc receptor is an
Fey receptor. In one embodiment the Fe receptor is a human
Fc receptor. In one embodiment the Fc receptor is an
activating Fc receptor. In a specific embodiment the Fc
receptor is an activating human Fey receptor, more specifi-
cally human FeyRIIIa, FeyRI or FeyRIla, most specifically
human FeyRIIla. In one embodiment the effector function is
one or more selected from the group of CDC, ADCC, ADCP,
and cytokine secretion. In a particular embodiment the
effector function is ADCC. In one embodiment the mutated
Fc domain exhibits substantially altered binding affinity to
neonatal Fc receptor (FcRn), as compared to a native 1gG,
Fc domain. In one embodiment the antibody comprising
mutated Fc domain exhibits less than 20%, particularly less
than 10%, more particularly less than 5% of the binding
affinity to an Fc receptor as compared to a antibody com-
prising a non-engineered Fc domain. In a particular embodi-
ment the Fc receptor is an Fcy receptor. In some embodi-
ments the Fc receptor is a human Fc receptor.

[0404] In some embodiments the Fc receptor is an acti-
vating Fc receptor. In a specific embodiment the Fc receptor
is an activating human Fcy receptor, more specifically
human FcyRIIla, FeyRI or FeyRIla, most specifically human
FeyRIlla. Preferably, binding to each of these receptors is
reduced. In some embodiments binding affinity to a comple-
ment component, specifically binding affinity to Clq, is also
reduced.

[0405] In certain embodiments the Fc¢ domain of the
antibody is mutated to have reduced effector function, as
compared to a non-mutated Fc domain. The reduced effector
function can include, but is not limited to, one or more of the
following: reduced complement dependent cytotoxicity
(CDC), reduced antibody-dependent cell-mediated cytotox-
icity (ADCC), reduced antibody-dependent cellular phago-
cytosis (ADCP), reduced cytokine secretion, reduced
immune complex-mediated antigen uptake by antigen-pre-
senting cells, reduced binding to NK cells, reduced binding
to macrophages, reduced binding to monocytes, reduced
binding to polymorphonuclear cells, reduced direct signal-
ing inducing apoptosis, reduced crosslinking of target-bound
antibodies, reduced dendritic cell maturation, or reduced T
cell priming. In one embodiment the reduced effector func-
tion is one or more selected from the group of reduced CDC,
reduced ADCC, reduced ADCP, and reduced cytokine secre-
tion. In a particular embodiment the reduced effector func-
tion is reduced ADCC. In one embodiment the reduced
ADCC is less than 20% of the ADCC induced by a non-
engineered Fc domain (or an antibody comprising a non-
engineered Fc domain).

[0406] In one embodiment the amino acid mutation that
reduces the binding affinity of the Fc domain to an Fc
receptor and/or effector function is an amino acid substitu-
tion. In one embodiment the Fc domain comprises an amino
acid substitution at a position selected from the group of
E233,1.234,1.235,N297, P331 and P329. In a more specific
embodiment the Fc domain comprises an amino acid sub-
stitution at a position selected from the group of .234, 1.235
and P329. In some embodiments the Fc domain comprises
the amino acid substitutions L.234A and [L235A.



US 2023/0390338 Al

[0407] In one such embodiment, the Fc domain is an IgG,
Fc domain, particularly a human IgG, Fc domain. In one
embodiment the Fc domain comprises an amino acid sub-
stitution at position P329. In a more specific embodiment the
amino acid substitution is P329A or P329G, particularly
P329G. In one embodiment the Fc domain comprises an
amino acid substitution at position P329 and a further amino
acid substitution at a position selected from E233, 1.234,
[.235, N297 and P331. In a more specific embodiment the
further amino acid substitution is E233P, L234A, L235A,
L235E, N297A, N297D or P331S. In particular embodi-
ments the Fc domain comprises amino acid substitutions at
positions P329, .234 and 1.235. In one embodiment the Fc
domain comprises the amino acid mutations [.234A, .235A
and P329G (“P329G LALA”). In one such embodiment, the
Fc domain is an 1gG,; Fc domain, particularly a human IgG,
Fc domain. The “P329G LALA” combination of amino acid
substitutions almost completely abolishes Fcy receptor (as
well as complement) binding of a human IgG, Fc domain, as
described in PCT publication no. WO 2012/130831, incor-
porated herein by reference in its entirety. WO 2012/130831
also describes methods of preparing such mutant Fc domains
and methods for determining its properties such as Fc
receptor binding or effector functions.

[0408] In a particular embodiment the Fc domain exhib-
iting reduced binding affinity to an Fc receptor and/or
reduced effector function, as compared to a native IgG, Fc
domain, is a human IgG, Fc domain comprising the amino
acid mutations [.234A, [.235A and optionally P329G, or a
human IgG, Fc domain comprising the amino acid muta-
tions S228P, [.235E and optionally P329G.

[0409] In certain embodiments N-glycosylation of the Fc
domain has been eliminated. In one such embodiment the Fc
domain comprises an amino acid mutation at position N297,
particularly an amino acid mutation replacing asparagine by
alanine (N297A) or aspartic acid (N297D).

[0410] In addition to the Fc¢ domains described herein-
above and in PCT publication no. WO 2012/130831, Fc
domains with reduced Fc receptor binding and/or effector
function also include those with mutation of one or more of
Fc¢ domain residues 238, 265, 269, 270, 297, 327 and 329
(U.S. Pat. No. 6,737,056). Such Fc mutants include Fc
mutants with mutations at two or more of amino acid
positions 265, 269, 270, 297 and 327, including the so-called
“DANA” Fc mutant with mutation of residues 265 and 297
to alanine (U.S. Pat. No. 7,332,581).

[0411] Mutant Fc domains can be prepared by amino acid
deletion, substitution, insertion or modification using
genetic or chemical methods well known in the art. Genetic
methods may include site-specific mutagenesis of the encod-
ing DNA sequence, PCR, gene synthesis, and the like. The
correct nucleotide changes can be verified for example by
sequencing.

[0412] Binding to Fc receptors can be easily determined
e.g., by ELISA, or by Surface Plasmon Resonance (SPR)
using standard instrumentation such as a BlAcore instru-
ment (GE Healthcare), and Fc receptors such as may be
obtained by recombinant expression. Alternatively, binding
affinity of Fc domains or cell activating bispecific antigen
binding molecules comprising an Fc domain for Fc receptors
may be evaluated using cell lines known to express particu-
lar Fe receptors, such as human NK cells expressing Feyllla
receptor.
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[0413] Effector function of an Fc domain, or an antibody
comprising an Fc domain, can be measured by methods
known in the art. Other examples of in vitro assays to assess
ADCC activity of a molecule of interest are described in
U.S. Pat. No. 5,500,362; Hellstrom et al. Proc Natl Acad Sci
USA 83, 7059-7063 (1986) and Hellstrom et al., Proc Natl
Acad Sci USA 82, 1499-1502 (1985); U.S. Pat. No. 5,821,
337; Bruggemann et al., ] Exp Med 166, 1351-1361 (1987).
Alternatively, non-radioactive assays methods may be
employed (see, for example, ACTI™ non-radioactive cyto-
toxicity assay for flow cytometry (CellTechnology, Inc.
Mountain View, CA); and CytoTox 96® non-radioactive
cytotoxicity assay (Promega, Madison, WI)). Useful effector
cells for such assays include peripheral blood mononuclear
cells (PBMC) and Natural Killer (NK) cells. Alternatively,
or additionally, ADCC activity of the molecule of interest
may be assessed in vivo, e.g., in an animal model such as
that disclosed in Clynes et al., Proc Natl Acad Sci USA 95,
652-656 (1998).

[0414] Insome embodiments, binding of the Fc domain to
a complement component, specifically to Clgq, is reduced.
Accordingly, in some embodiments wherein the Fc domain
is engineered to have reduced effector function, said reduced
effector function includes reduced CDC. Clq binding assays
may be carried out to determine whether the antibody is able
to bind C1q and hence has CDC activity. See e.g., Clq and
C3c binding ELISA in WO 2006/029879 and WO 2005/
100402. To assess complement activation, a CDC assay may
be performed (see, for example, Gazzano-Santoro et al., J
Immunol Methods 202, 163 (1996); Cragg et al., Blood 101,
1045-1052 (2003); and Cragg and Glennie, Blood 103,
2738-2743 (2004)).

[0415] In one embodiment binding affinity to neonatal Fc
receptor (FcRn) is reduced. In particular embodiments a
mutated Fc domain according to the invention exhibits
reduced binding affinity to FcRn receptor, as compared to a
native IgGG; Fc domain. In one such embodiment the Fc
domain (or the antibody comprising said Fc domain) exhib-
its less than 50%, preferably less than 20%, more preferably
less than 10% and most preferably less than 5% of the
binding affinity to neonatal Fc receptor, as compared to a
native IgG, Fc domain (or an antibody comprising a native
1gG, Fc domain), and/or less than 50%, preferably less than
20%, more preferably less than 10% and most preferably
less than 5% of the effector function, as compared to a native
1gG, Fec domain (or an antibody comprising a native IgG, Fc
domain). In one embodiment, the mutated Fc domain (or the
antibody comprising said mutated Fc domain) does not
substantially bind to neonatal Fc receptor. In a particular
embodiment the Fc receptor is an FcRn receptor. In one
embodiment the Fc receptor is a human FcRn receptor. In
particular embodiments the Fc domain comprises amino
acid substitutions at positions 1253, H310 and H435. In more
particular embodiments the Fc domain comprises the amino
acid mutations 1253A, H310A and H435A (“AAA”). In one
such embodiment, the Fc domain is an IgG, Fc domain,
particularly a human IgG, Fc domain. The “AAA” combi-
nation of amino acid substitutions almost completely abol-
ishes FcRn receptor binding of a human IgG, Fc domain.

[0416] In a specific embodiment, the antibody comprising
the mutated Fc region is capable of specific binding to CD20
and comprises the heavy chain sequence of SEQ ID NO:112,
and the light chain sequence of SEQ ID NO:113. In one
embodiment, the antibody comprising the mutated Fc region
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is capable of specific binding to FAP and comprises the
heavy chain sequence of SEQ ID NO:114, and the light
chain sequence of SEQ ID NO:115. In one embodiment, the
antibody comprising the mutated Fc region is capable of
specific binding to CEA and comprises the heavy chain
sequence of SEQ ID NO:116 and the light chain sequence of
SEQ ID NO:117, the heavy chain sequence of SEQ ID
NO:118 and the light chain sequence of SEQ ID NO:119, the
heavy chain sequence of SEQ ID NO:120 and the light chain
sequence of SEQ ID NO:121, or the heavy chain sequence
of SEQ ID NO:122 and the light chain sequence of SEQ ID
NO:123.

[0417] In further embodiments, the antibody comprising
the mutated Fc region is capable of specific binding to
tenascin (TNC) and comprises the heavy chain sequence of
SEQ ID NO:124, and the light chain sequence of SEQ ID
NO:125.

[0418] In a further embodiment, the antibody comprising
the mutated Fc region is a bispecific antibody, e.g. a T-cell
activating bispecific antibody. In one such embodiment the
bispecific antibody comprises a first binding moiety capable
of specific binding to a T-cell activating target, in particular
CD3, and a second binding moiety capable of specific
binding to a tumor antigen as described herein.

[0419] In one embodiment, the antibody comprising the
mutated Fc region is bispecific and capable of specific
binding to Her2, wherein the bispecific antibody comprises
a first heavy chain sequence of SEQ 1D NO:126, a first light
chain sequence of SEQ ID NO:127, a second heavy chain
sequence of SEQ ID NO:128 and a second light chain
sequence of SEQ ID NO:129.

[0420] In and illustrative embodiment of the present
invention, as a proof of concept, a kit is provided comprising
an amino acid sequence as shown in SEQ ID NO:7 (“Anti-
P329G-ds-scFv-CD28ATD-CD28CSD-CD3zSSD” (as
encoded by the DNA sequence shown in SEQ ID NO:19))
combined with the antibody comprising a heavy chain of
SEQ ID NO:112 and a light chain of SEQ ID NO:113.
Alternatively, the kit may comprise an amino acid sequence
as shown in SEQ ID NO:31 (“Anti-P329G-scFv-CD28ATD-
CD28CSD-CD3zSSD” (as encoded by the DNA sequence
shown in SEQ ID NO:35)) combined with the antibody
comprising a heavy chain of SEQ ID NO:112 and a light
chain of SEQ ID NO:113. Moreover, in the context of the
present invention the kit may comprise an amino acid
sequence as shown in SEQ ID NO:39 (“Anti-P329G-ds-
Fab-CD28ATD-CD28CSD-CD3zSSD” (as encoded by the
DNA sequence shown in SEQ ID NO:44)) combined with
the antibody comprising a heavy chain of SEQ ID NO:112
and a light chain of SEQ ID NO:113. Alternatively, the kit
may comprise an amino acid sequence as shown in SEQ ID
NO:48 (“Anti-P329G-Fab-CD28ATD-CD28CSD-
CD3zSSD” (as encoded by the DNA sequence shown in
SEQ ID NO:51)) combined with an antibody comprising a
heavy chain of SEQ ID NO:112 and a light chain of SEQ ID
NO:113. Alternatively, the kit may comprise an amino acid
sequence as shown in SEQ ID NO:59 (“Anti-AAA-scFv-
CD28ATD-CD28CSD-CD3zSSD”) combined with an anti-
body comprising a heavy chain of SEQ ID NO:112 and a
light chain of SEQ ID NO:113. Moreover, in the context of
the present invention the kit may comprise an amino acid
sequence as shown in SEQ ID NO:63 (“Anti-AAA-Fab-
CD28ATD-CD28CSD-CD3zSSD”) combined with an anti-
body comprising a heavy chain of SEQ ID NO:112 and a

Dec. 7, 2023

light chain of SEQ ID NO:113. Moreover, in the context of
the present invention the kit may comprise at least one
antibody molecule comprising a heavy chain and a light
chain selected from the group consisting of SEQ ID NO:112
and SEQ ID NO:113, SEQ ID NO:114 and SEQ ID NO:115,
SEQ ID NO:116 and SEQ ID NO:117, SEQ ID NO:118 and
SEQ ID NO:119, SEQ ID NO:120 and SEQ ID NO:121,
SEQ ID NO:122 and SEQ ID NO:123, and SEQ ID NO:124
and SEQ ID NO:125. Moreover, in the context of the present
invention the kit may comprise a bispecific antibody mol-
ecule, in particular a bispecific antibody comprising a first
heavy chain of SEQ ID NO:128, a first light chain of SEQ
ID NO:129, a second heavy chain of SEQ ID NO:130 and
a second light chain of SEQ ID NO:131.

[0421] Furthermore, parts of the kit of the invention can be
packaged individually in vials or bottles or in combination
in containers or multicontainer units. Additionally, the kit of
the present invention may comprise a (closed) bag cell
incubation system where patient cells, preferably T cells as
described herein, can be transduced with (an) antigen bind-
ing receptor(s) of the invention and incubated under GMP
(good manufacturing practice, as described in the guidelines
for good manufacturing practice published by the European
Commission under http://ec.europa.ew/health/documents/
eudralex/index_en.htm) conditions. Furthermore, the kit of
the present invention comprises a (closed) bag cell incuba-
tion system where isolated/obtained patients T cells can be
transduced with (an) antigen binding receptor(s) of the
invention and incubated under GMP. Furthermore, in the
context of the present invention, the kit may also comprise
a vector encoding (the) antigen binding receptor(s) as
described herein. The kit of the present invention may be
advantageously used, inter alia, for carrying out the method
of the invention and could be employed in a variety of
applications referred to herein, e.g., as research tools or
medical tools. The manufacture of the kits preferably fol-
lows standard procedures which are known to the person
skilled in the art.

[0422] In this context, patient derived cells, preferably T
cells, can be transduced with an antigen binding receptor of
the invention capable of specific binding to a mutated Fc
domain as described herein using the kit as described above.
The extracellular domain comprising an antigen binding
moiety capable of specific binding to a mutated Fc domain
does not naturally occur in or on T cells. Accordingly, the
patient derived cells transduced with the kits of the invention
will acquire the capability of specific binding to a mutated
Fc domain of an antibody, e.g. a therapeutic antibody and
will become capable of inducing elimination/lysis of target
cells via interaction with a therapeutic antibody comprising
the mutated Fc domain, wherein the therapeutic antibody is
able to bind to a tumor-specific antigen naturally occurring
(that is endogenously expressed) on the surface of a tumor
cell. Binding of the extracellular domain of the antigen
binding receptor as described herein activates that T cell and
brings it into physical contact with the tumor cell through the
therapeutic antibody comprising the mutated Fc domain.

[0423] Non-transduced or endogenous T cells (e.g. CD8+
T cells) are unable to bind to the mutated Fc domain of the
therapeutic antibody comprising the mutated Fc domain.
The transduced T cells expressing the antigen binding recep-
tor comprising the extracellular domain capable of specific
binding to a mutated Fc domain remain unaffected by a
therapeutic antibody not comprising the mutations in the Fc
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domain as described herein. Accordingly, T cells expressing
the inventive antigen binding receptor molecule have the
ability to lyse target cells in the presence of an antibody
comprising the mutations in the Fc domain as described
herein in vivo and/or in vitro. Corresponding target cells
comprise cells expressing a surface molecule, i.e. a tumor-
specific antigen naturally occurring on the surface of a tumor
cell, which is recognized by at least one, preferably two,
binding domains of the therapeutic antibody as described
herein. Such surface molecules are characterized herein
below.

[0424] Lysis of the target cell can be detected by methods
known in the art. Accordingly, such methods comprise, inter
alia, physiological in vitro assays. Such physiological assays
may monitor cell death, for example by loss of cell mem-
brane integrity (e.g. FACS based propidium Iodide assay,
trypan blue influx assay, photometric enzyme release assays
(LDH), radiometric 51Cr release assay, fluorometric Euro-
pium release and CalceinAM release assays). Further assays
comprise monitoring of cell viability, for example by pho-
tometric MTT, XTT, WST-1 and alamarBlue assays, radio-
metric 3H-Thd incorporation assay, clonogenic assay mea-
suring cell division activity, and fluorometric
Rhodamine123 assay measuring mitochondrial transmem-
brane gradient. In addition, apoptosis may be monitored for
example by FACS-based phosphatidylserine exposure assay,
ELISA-based TUNEL test, caspase activity assay (photo-
metric, fluorometric or ELISA-based) or analyzing changed
cell morphology (shrinking, membrane blebbing).

Transduced T Cells Capable of Expressing Antigen Binding
Receptors of the Invention

[0425] A further aspect of the present invention are trans-
duced T cells capable of expressing an antigen binding
receptor of the present invention. The antigen binding recep-
tors as described herein relate to molecules which are
naturally not comprised in and/or on the surface of T cells
and which are not (endogenously) expressed in or on normal
(non-transduced) T cells. Thus, the antigen binding receptor
of the invention in and/or on T cells is artificially introduced
into T cells. In the context of the present invention, said T
cells, preferably CD8+ T cells, may be isolated/obtained
from a subject to be treated as defined herein. Accordingly,
the antigen binding receptors as described herein which are
artificially introduced and subsequently presented in and/or
on the surface of said T cells comprise domains comprising
one or more antigen binding moiety accessible (in vitro or in
vivo) to (Ig-derived) immunoglobulins, preferably antibod-
ies, in particular to the Fc domain of the antibodies. In the
context of the present invention, these artificially introduced
molecules are presented in and/or on the surface of said T
cells after (retroviral or lentiviral) transduction as described
herein below.

[0426] Accordingly, after transduction, T cells according
to the invention can be activated by immunoglobulins,
preferably (therapeutic) antibodies comprising specific
mutations in the Fc domain as described herein.

[0427] The invention also relates to transduced T cells
expressing an antigen binding receptor encoded by (a)
nucleic acid molecule(s) encoding the antigen binding
receptor of the present invention.

[0428] Accordingly, in the context of the present inven-
tion, the transduced cell may comprise a nucleic acid mol-
ecule encoding the antigen binding receptor of the present
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invention or a vector of the present invention which
expresses an antigen binding receptor of the present inven-
tion.

[0429] In the context of the present invention, the term
“transduced T cell” relates to a genetically modified T cell
(i.e. a T cell wherein a nucleic acid molecule has been
introduced deliberately).

[0430] The herein provided transduced T cell may com-
prise the vector of the present invention. Preferably, the
herein provided transduced T cell comprises the nucleic acid
molecule encoding the antigen binding receptor of the
present invention and/or the vector of the present invention.
[0431] The transduced T cell of the invention may be a T
cell which transiently or stably expresses the foreign DNA
(i.e. the nucleic acid molecule which has been introduced
into the T cell). In particular, the nucleic acid molecule
encoding the antigen binding receptor of the present inven-
tion can be stably integrated into the genome of the T cell by
using a retroviral or lentiviral transduction. By using mRNA
transfection, the nucleic acid molecule encoding the antigen
binding receptor of the present invention may be expressed
transiently. Preferably, the herein provided transduced T cell
has been genetically modified by introducing a nucleic acid
molecule in the T cell via a viral vector (e.g. a retroviral
vector or a lentiviral vector).

[0432] Accordingly, the expression of the antigen binding
receptors may be constitutive and the extracellular domain
of the antigen binding receptor may be detectable on the cell
surface. This extracellular domain of the antigen binding
receptor may comprise the complete extracellular domain of
an antigen binding receptor as defined herein but also parts
thereof. The minimal size required being the antigen binding
site of the antigen binding moiety in the antigen binding
receptor.

[0433] The expression may also be conditional or induc-
ible in the case that the antigen binding receptor is intro-
duced into T cells under the control of an inducible or
repressible promoter. Examples for such inducible or repres-
sible promoters can be a transcriptional system containing
the alcohol dehydrogenase I (alcA) gene promoter and the
transactivator protein AlcR. Different agricultural alcohol-
based formulations are used to control the expression of a
gene of interest linked to the alcA promoter. Furthermore,
tetracycline-responsive promoter systems can function
either to activate or repress gene expression system in the
presence of tetracycline. Some of the elements of the sys-
tems include a tetracycline repressor protein (TetR), a tet-
racycline operator sequence (tetO) and a tetracycline trans-
activator fusion protein (tTA), which is the fusion of TetR
and a herpes simplex virus protein 16 (VP16) activation
sequence.

[0434] Further, steroid-responsive promoters, metal-regu-
lated or pathogenesis-related (PR) protein related promoters
can be used.

[0435] The expression can be constitutive or constitu-
tional, depending on the system used. The antigen binding
receptors of the present invention can be expressed on the
surface of the herein provided transduced T cell. The extra-
cellular portion of the antigen binding receptor (i.e. the
extracellular domain of the antigen binding receptor can be
detected on the cell surface, while the intracellular portion
(i.e. the co-stimulatory signaling domain(s) and the stimu-
latory signaling domain) are not detectable on the cell
surface. The detection of the extracellular domain of the
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antigen binding receptor can be carried out by using an
antibody which specifically binds to this extracellular
domain or by the mutated Fc domain which the extracellular
domain is capable to bind. The extracellular domain can be
detected using these antibodies or Fc domains by flow
cytometry or microscopy.

[0436] The transduced cells of the present invention may
be any immune cell. These include but are not limited to
B-cells, T cells, Natural Killer (NK) cells, Natural Killer
(NK) T cells, 76 T cells, innate lymphoid cells, macro-
phages, monocytes, dendritic cells, or neutrophils. Prefer-
entially, said immune cell would be a lymphocyte, prefer-
entially a NK or T cells. The said T cells include CD4 T cells
and CD8 T cells. Triggering of the antigen binding receptor
of the present invention on the surface of the leukocyte will
render the cell cytotoxic against a target cell in conjunction
with a therapeutic antibody comprising a mutated Fc domain
irrespective of the lineage the cell originated from. Cyto-
toxicity will happen irrespective of the stimulatory signaling
domain or co-stimulatory signaling domain chosen for the
antigen binding receptor and is not dependent on the exog-
enous supply of additional cytokines. Accordingly, the trans-
duced cell of the present invention may be, e.g., a CD4+ T
cell,aCD8+-T cell, ayd T cell, a Natural Killer (NK) T cell,
a Natural Killer (NK) cell, a tumor-infiltrating lymphocyte
(TIL) cell, a myeloid cell, or a mesenchymal stem cell.
Preferably, the herein provided transduced cell is a T cell
(e.g. an autologous T cell), more preferably, the transduced
cell is a CD8+ T cell. Accordingly, in the context of the
present invention, the transduced cell is a CD8+ T cell.
Further, in the context of the present invention, the trans-
duced cell is an autologous T cell. Accordingly, in the
context of the present invention, the transduced cell is
preferably an autologous CD8+ T cell. In addition to the use
of autologous cells (e.g. T cells) isolated from the subject,
the present invention also comprehends the use of allogeneic
cells. Accordingly, in the context of the present invention the
transduced cell may also be an allogeneic cell, such as an
allogeneic CD8+ T cell. The use of allogeneic cells is based
on the fact that cells, preferably T cells can recognize a
specific antigen epitope presented by foreign antigen-pre-
senting cells (APC), provided that the APC express the
MHC molecule, class 1 or class II, to which the specific
responding cell population, i.e. T cell population is
restricted, along with the antigen epitope recognized by the
T cells.

[0437] Thus, the term allogeneic refers to cells from an
unrelated coming from an unrelated donor individual/sub-
ject which is human leukocyte antigen (HLA) compatible to
the individual/subject which will be treated by e.g. the
herein described antigen binding receptor expressing trans-
duced cell. Autologous cells refer to cells which are isolated/
obtained as described herein above from the subject to be
treated with the transduced cell described herein.

[0438] The transduced cell of the invention may be co-
transduced with further nucleic acid molecules, e.g. with a
nucleic acid molecule encoding a T cell receptor.

[0439] The present invention also relates to a method for
the production of a transduced T cell expressing an antigen
binding receptor of the invention, comprising the steps of
transducing a T cell with a vector of the present invention,
culturing the transduced T cell under conditions allowing the
expressing of the antigen binding receptor in or on said
transduced cell and recovering said transduced T cell.
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[0440] In the context of the present invention, the trans-
duced cell of the present invention is preferably produced by
the following process: cells (e.g., T cells, preferably CD8+
T cells) are isolated/obtained from a subject (preferably a
human patient). Methods for isolating/obtaining cells (e.g. T
cells, preferably CD8+ T cells) from patients or from donors
are well known in the art and in the context of the present
the cells (e.g. T cells, preferably CD8+ T cells) from patients
or from donors may be isolated by blood draw or removal of
bone marrow. After isolating/obtaining cells as a sample of
the patient, the cells (e.g. T cells) are separated from the
other ingredients of the sample. Several methods for sepa-
rating cells (e.g. T cells) from the sample are known and
include, without being limiting, e.g. leukapheresis for
obtaining cells from the peripheral blood sample from a
patient or from a donor, isolating/obtaining cells by using a
FACSort apparatus, picking living of dead cells from fresh
biopsy specimens harboring living cells by hand or by using
a micromanipulator (see, e.g., Dudley, Immunother. 26
(2003), 332-342; Robbins, Clin. Oncol. 29 (2011), 917-924
or Leisegang, J. Mol. Med. 86 (2008), 573-58). The isolated/
obtained cells T cells, preferably CD8+ T cells, are subse-
quently cultivated and expanded, e.g., by using an anti-CD3
antibody, by using anti-CD3 and anti-CD28 monoclonal
antibodies and/or by using an anti-CD3 antibody, an anti-
CD28 antibody and interleukin-2 (IL-2) (see, e.g., Dudley,
Immunother. 26 (2003), 332-342 or Dudley, Clin. Oncol. 26
(2008), 5233-5239).

[0441] In a subsequent step the cells (e.g. T cells) are
artificially/genetically modified/transduced by methods
known in the art (see, e.g., Lemoine, ] Gene Med 6 (2004),
374-386). Methods for transducing cells (e.g. T cells) are
known in the art and include, without being limited, in a case
where nucleic acid or a recombinant nucleic acid is trans-
duced, for example, an electroporation method, calcium
phosphate method, cationic lipid method or liposome
method. The nucleic acid to be transduced can be conven-
tionally and highly efficiently transduced by using a com-
mercially available transfection reagent, for example, Lipo-
fectamine (manufactured by Invitrogen, catalogue no.:
11668027). In a case where a vector is used, the vector can
be transduced in the same manner as the above-mentioned
nucleic acid as long as the vector is a plasmid vector (i.e. a
vector which is not a viral vector In the context of the present
invention, the methods for transducing cells (e.g. T cells)
include retroviral or lentiviral T cell transduction, non-viral
vectors (e.g., sleeping beauty minicircle vector) as well as
mRNA transfection. “mRNA transfection” refers to a
method well known to those skilled in the art to transiently
express a protein of interest, like in the present case the
antigen binding receptor of the present invention, in a cell to
be transduced. In brief cells may be electroporated with the
mRNA coding for the antigen binding receptor of the present
by using an electroporation system (such as e.g. Gene Pulser,
Bio-Rad) and thereafter cultured by standard cell (e.g. T
cell) culture protocol as described above (see Zhao et al.,
Mol Ther. 13(1) (2006), 151-159.) The transduced cell of the
invention is a T cell, most preferably a CD8+ T cell, and is
generated by lentiviral, or most preferably retroviral T cell
transduction.

[0442] In this context, suitable retroviral vectors for trans-
ducing T cells are known in the art such as SAMEN
CMV/SRa (Clay et al., J. Immunol. 163 (1999), 507-513),
LZRS-id3-IHRES (Heemskerk et al., J. Exp. Med. 186
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(1997), 1597-1602), FeLV (Neil et al., Nature 308 (1984),
814-820), SAX (Kantoff et al., Proc. Natl. Acad. Sci. USA
83 (1986), 6563-6567), pDOL (Desiderio, J. Exp. Med. 167
(1988), 372-388), N2 (Kasid et al., Proc. Natl. Acad. Sci.
USA 87 (1990), 473-477), LNL6 (Tiberghien et al., Blood
84 (1994), 1333-1341), pZipNEO (Chen et al., J. Immunol.
153 (1994), 3630-3638), LASN (Mullen et al., Hum. Gene
Ther. 7 (1996), 1123-1129), pG1XsNa (Taylor et al., J. Exp.
Med. 184 (1996), 2031-2036), LCNX (Sun et al., Hum.
Gene Ther. 8 (1997), 1041-1048), SFG (Gallardo et al.,
Blood 90 (1997), and LXSN (Sun et al., Hum. Gene Ther. 8
(1997), 1041-1048), SFG (Gallardo et al., Blood 90 (1997),
952-957), HMB-Hb-Hu (Vieillard et al., Proc. Natl. Acad.
Sci. USA 94 (1997), 11595-11600), pMV7 (Cochlovius et
al,, Cancer Immunol. Immunother. 46 (1998), 61-66),
pSTITCH (Weitjens et al., Gene Ther 5 (1998), 1195-1203),
pLZR (Yang et al., Hum. Gene Ther. 10 (1999), 123-132),
pBAG (Wu et al.,, Hum. Gene Ther. 10 (1999), 977-982),
rKat.43.267bn (Gilham et al., J. Immunother. 25 (2002),
139-151), pLGSN (Engels et al., Hum. Gene Ther. 14
(2003), 1155-1168), pMP71 (Engels et al., Hum. Gene Ther.
14 (2003), 1155-1168), pGCSAM (Morgan et al., J. Immu-
nol. 171 (2003), 3287-3295), pMSGV (Zhao et al., J. Immu-
nol. 174 (2005), 4415-4423), or pMX (de Witte et al., J.
Immunol. 181 (2008), 5128-5136). In the context of the
present invention, suitable lentiviral vector for transducing
cells (e.g. T cells) are, e.g. PL-SIN lentiviral vector (Hotta
et al, Nat Methods. 6(5) (2009), 370-376), pl56RRL-
sinPPT-CMV-GFP-PRE/Nhel (Campeau et al., PLoS One
4(8) (2009), e6529), pPCMVR8.74 (Addgene Catalogoue
No0.:22036), FUGW (Lois et al., Science 295(5556) (2002),
868-872, pLVX-EF1 (Addgene Catalogue No.: 64368),
pLVE (Brunger et al., Proc Natl Acad Sci USA 111(9)
(2014), E798-806), pCDH1-MCS1-EF1 (Hu et al.,, Mol
Cancer Res. 7(11) (2009), 1756-1770), pSLIK (Wang et al.,
Nat Cell Biol. 16(4) (2014), 345-356), pLIM1 (Solomon et
al., Nat Genet. 45(12) (2013), 1428-30), pL.X302 (Kang et
al., Sci Signal. 6(287) (2013), rs13), pHR-IG (Xie et al., J
Cereb Blood Flow Metab. 33(12) (2013), 1875-85),
pRRLSIN (Addgene Catalogoue No.: 62053), pL.S (Miyoshi
etal., J Virol. 72(10) (1998), 8150-8157), pLL3.7 (Lazebnik
et al., J Biol Chem. 283(7) (2008), 11078-82), FRIG (Raissi
et al.,, Mol Cell Neurosci. 57 (2013), 23-32), pWPT (Ritz-
Laser et al., Diabetologia. 46(6) (2003), 810-821), pBOB
(Marr et al., ] Mol Neurosci. 22(1-2) (2004), 5-11), or pLEX
(Addgene Catalogue No.: 27976).

[0443] The transduced T cell/T cells of the present inven-
tion is/are preferably grown under controlled conditions,
outside of their natural environment. In particular, the term
“culturing” means that cells (e.g. the transduced cell(s) of
the invention) which are derived from multi-cellular eukary-
otes (preferably from a human patient) are grown in vitro.
Culturing cells is a laboratory technique of keeping cells
alive which are separated from their original tissue source.
Herein, the transduced cell of the present invention is
cultured under conditions allowing the expression of the
antigen binding receptor of the present invention in or on
said transduced cells. Conditions which allow the expression
or a transgene (i.e. of the antigen binding receptor of the
present invention) are commonly known in the art and
include, e.g., agonistic anti-CD3- and anti-CD28 antibodies
and the addition of cytokines such as interleukin 2 (IL-2),
interleukin 7 (IL-7), interleukin 12 (IL-12) and/or inter-
leukin 15 (IL-15). After expression of the antigen binding
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receptor of the present invention in the cultured transduced
cell (e.g., a CD8+T), the transduced cell is recovered (i.e.
re-extracted) from the culture (i.e. from the culture medium).
Accordingly, also encompassed by the invention is a trans-
duced cell, preferably a T cell, in particular a CD8+T
expressing an antigen binding receptor encoded by a nucleic
acid molecule of the invention obtainable by the method of
the present invention.

Nucleic Acid Molecules

[0444] A further aspect of the present invention are nucleic
acids and vectors encoding one or several antigen binding
receptors of the present invention. Exemplary nucleic acid
molecules encoding the antigen binding receptors of the
present invention are shown in SEQ ID NOs:19, 30, 35, 38,
44, 47, 51 and 52. The nucleic acid molecules of the
invention may be under the control of regulatory sequences.
For example, promoters, transcriptional enhancers and/or
sequences which allow for induced expression of the antigen
binding receptor of the invention may be employed. In the
context of the present invention, the nucleic acid molecules
are expressed under the control of constitutive or inducible
promoter. Suitable promoters are e.g. the CMV promoter
(Qin et al., PLoS One 5(5) (2010), el0611), the UBC
promoter (Qin et al., PLoS One 5(5) (2010), e10611), PGK
(Qin et al.,, PLoS One 5(5) (2010), el0611), the EF1A
promoter (Qin et al., PLoS One 5(5) (2010), ¢10611), the
CAGG promoter (Qin et al, PLoS One 5(5) (2010),
el0611), the SV40 promoter (Qin et al., PLoS One 5(5)
(2010), e10611), the COPIA promoter (Qin et al., PLoS One
5(5) (2010), e10611), the ACTSC promoter (Qin et al., PLoS
One 5(5) (2010), e10611), the TRE promoter (Qin et al.,
PLoS One. 5(5) (2010), e10611), the Oct3/4 promoter
(Chang et al., Molecular Therapy 9 (2004), S367-S367 (doi:
10.1016/j.ymthe.2004.06.904)), or the Nanog promoter (Wu
etal., Cell Res. 15(5) (2005), 317-24). The present invention
therefore also relates to (a) vector(s) comprising the nucleic
acid molecule(s) described in the present invention. Herein
the term vector relates to a circular or linear nucleic acid
molecule which can autonomously replicate in a host cell
(i.e. in a transduced cell) into which it has been introduced.
Many suitable vectors are known to those skilled in molecu-
lar biology, the choice of which would depend on the
function desired and include plasmids, cosmids, viruses,
bacteriophages and other vectors used conventionally in
genetic engineering. Methods which are well known to those
skilled in the art can be used to construct various plasmids
and vectors; see, for example, the techniques described in
Sambrook et al. (loc cit.) and Ausubel, Current Protocols in
Molecular Biology, Green Publishing Associates and Wiley
Interscience, N.Y. (1989), (1994). Alternatively, the poly-
nucleotides and vectors of the invention can be reconstituted
into liposomes for delivery to target cells. As discussed in
further details below, a cloning vector was used to isolate
individual sequences of DNA. Relevant sequences can be
transferred into expression vectors where expression of a
particular polypeptide is required. Typical cloning vectors
include pBluescript SK, pGEM, pUC9, pBR322, pGA18
and pGBTY. Typical expression vectors include pTRE,
pCAL-n-EK, pESP-1, pOP13CAT.

[0445] The invention also relates to (a) vector(s) compris-
ing (a) nucleic acid molecule(s) which is (are) a regulatory
sequence operably linked to said nucleic acid molecule(s)
encoding an antigen binding receptor as defined herein. In
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the context of the present invention the vector can be
polycistronic. Such regulatory sequences (control elements)
are known to the skilled person and may include a promoter,
a splice cassette, translation initiation codon, translation and
insertion site for introducing an insert into the vector(s). In
the context of the present invention, said nucleic acid
molecule(s) is (are) operatively linked to said expression
control sequences allowing expression in eukaryotic or
prokaryotic cells. It is envisaged that said vector(s) is (are)
an expression vector(s) comprising the nucleic acid mol-
ecule(s) encoding the antigen binding receptor as defined
herein. Operably linked refers to a juxtaposition wherein the
components so described are in a relationship permitting
them to function in their intended manner. A control
sequence operably linked to a coding sequence is ligated in
such a way that expression of the coding sequence is
achieved under conditions compatible with the control
sequences. In case the control sequence is a promoter, it is
obvious for a skilled person that double-stranded nucleic
acid is preferably used.

[0446] In the context of the present invention the recited
vector(s) is (are) an expression vector(s). An expression
vector is a construct that can be used to transform a selected
cell and provides for expression of a coding sequence in the
selected cell. An expression vector(s) can for instance be
cloning (a) vector(s), (a) binary vector(s) or (a) integrating
vector(s). Expression comprises transcription of the nucleic
acid molecule preferably into a translatable mRNA. Regu-
latory elements ensuring expression in prokaryotes and/or
eukaryotic cells are well known to those skilled in the art. In
the case of eukaryotic cells they comprise normally promot-
ers ensuring initiation of transcription and optionally poly-A
signals ensuring termination of transcription and stabiliza-
tion of the transcript. Possible regulatory elements permit-
ting expression in prokaryotic host cells comprise, e.g., the
PL, lac, trp or tac promoter in E. coli, and examples of
regulatory elements permitting expression in eukaryotic host
cells are the AOX1 or GAL1 promoter in yeast or the CMV-,
SV40, RSV-promoter (Rous sarcoma virus), CMV-en-
hancer, SV40-enhancer or a globin intron in mammalian and
other animal cells.

[0447] Beside eclements which are responsible for the
initiation of transcription such regulatory elements may also
comprise transcription termination signals, such as the
SV40-poly-A site or the tk-poly-A site, downstream of the
polynucleotide. Furthermore, depending on the expression
system used leader sequences encoding signal peptides
capable of directing the polypeptide to a cellular compart-
ment or secreting it into the medium may be added to the
coding sequence of the recited nucleic acid sequence and are
well known in the art; see also, e.g., appended Examples.

[0448] The leader sequence(s) is (are) assembled in appro-
priate phase with translation, initiation and termination
sequences, and preferably, a leader sequence capable of
directing secretion of translated protein, or a portion thereof,
into the periplasmic space or extracellular medium. Option-
ally, the heterologous sequence can encode an antigen
binding receptor including an N-terminal identification pep-
tide imparting desired characteristics, e.g., stabilization or
simplified purification of expressed recombinant product;
see supra. In this context, suitable expression vectors are
known in the art such as Okayama-Berg cDNA expression
vector pcDV1 (Pharmacia), pCDMS, pRc/CMV, pcDNAL,
pcDNAS3 (In-vitrogene), pEF-DHFR, pEF-ADA or pEF-neo
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(Raum et al. Cancer Immunol Immunother 50 (2001), 141-
150) or pSPORT1 (GIBCO BRL).

[0449] In the context of the present invention, the expres-
sion control sequences will be eukaryotic promoter systems
in vectors capable of transforming or transfecting eukaryotic
cells, but control sequences for prokaryotic cells may also be
used. Once the vector has been incorporated into the appro-
priate cell, the cell is maintained under conditions suitable
for high level expression of the nucleotide sequences, and as
desired. Additional regulatory elements may include tran-
scriptional as well as translational enhancers. Advanta-
geously, the above-described vectors of the invention com-
prise a selectable and/or scorable marker. Selectable marker
genes useful for the selection of transformed cells and, e.g.,
plant tissue and plants are well known to those skilled in the
art and comprise, for example, antimetabolite resistance as
the basis of selection for dhfr, which confers resistance to
methotrexate (Reiss, Plant Physiol. (Life Sci. Adv.) 13
(1994), 143-149), npt, which confers resistance to the ami-
noglycosides neomycin, kanamycin and paromycin (Her-
rera-Hstrella, EMBO J. 2 (1983), 987-995) and hygro, which
confers resistance to hygromycin (Marsh, Gene 32 (1984),
481-485). Additional selectable genes have been described,
namely trpB, which allows cells to utilize indole in place of
tryptophan; hisD, which allows cells to utilize histinol in
place of histidine (Hartman, Proc. Natl. Acad. Sci. USA 85
(1988), 8047); mannose-6-phosphate isomerase which
allows cells to utilize mannose (WO 94/20627) and ODC
(ornithine decarboxylase) which confers resistance to the
ornithine decarboxylase inhibitor, 2-(difluoromethyl)-DL-
ornithine, DFMO (McConlogue, 1987, In: Current Commu-
nications in Molecular Biology, Cold Spring Harbor Labo-
ratory ed.) or deaminase from Aspergillus terreus which
confers resistance to Blasticidin S (Tamura, Biosci. Biotech-
nol. Biochem. 59 (1995), 2336-2338).

[0450] Useful scorable markers are also known to those
skilled in the art and are commercially available. Advanta-
geously, said marker is a gene encoding luciferase (Gia-
comin, Pl. Sci. 116 (1996), 59-72; Scikantha, J. Bact. 178
(1996), 121), green fluorescent protein (Gerdes, FEBS Lett.
389 (1996), 44-47) or p-glucuronidase (Jefferson, EMBO 1J.
6 (1987), 3901-3907). This embodiment is particularly use-
ful for simple and rapid screening of cells, tissues and
organisms containing a recited vector.

[0451] As described above, the recited nucleic acid mol-
ecule(s) can be used alone or as part of (a) vector(s) to
express the antigen binding receptors of the invention in
cells, for, e.g., adoptive T cell therapy but also for gene
therapy purposes. The nucleic acid molecules or vector(s)
containing the DNA sequence(s) encoding any one of the
herein described antigen binding receptors is introduced into
the cells which in turn produce the polypeptide of interest.
Gene therapy, which is based on introducing therapeutic
genes into cells by ex-vivo or in-vivo techniques is one of
the most important applications of gene transfer. Suitable
vectors, methods or gene-delivery systems for in methods or
gene-delivery systems for in-vitro or in-vivo gene therapy
are described in the literature and are known to the person
skilled in the art; see, e.g., Giordano, Nature Medicine 2
(1996), 534-539; Schaper, Circ. Res. 79 (1996), 911-919;
Anderson, Science 256 (1992), 808-813; Verma, Nature 389
(1994), 239; Isner, Lancet 348 (1996), 370-374; Muhl-
hauser, Circ. Res. 77 (1995), 1077-1086; Onodera, Blood
91(1998), 30-36; Verma, Gene Ther. 5 (1998), 692-699;
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Nabel, Ann. N.Y. Acad. Sci. 811 (1997), 289-292; Verzeletti,
Hum. Gene Ther. 9 (1998), 2243-51; Wang, Nature Medi-
cine 2 (1996), 714-716; WO 94/29469; WO 97/00957; U.S.
Pat. Nos. 5,580,859; 5,589,466; or Schaper, Current Opinion
in Biotechnology 7 (1996), 635-640. The recited nucleic
acid molecule(s) and vector(s) may be designed for direct
introduction or for introduction via liposomes, or viral
vectors (e.g., adenoviral, retroviral) into the cell. In the
context of the present invention, said cell is a T cells, such
as CD8+ T cells, CD4+ T cells, CD3+ T cells, 76 T cells or
natural killer (NK) T cells, preferably CD8+ T cells.
[0452] Inaccordance with the above, the present invention
relates to methods to derive vectors, particularly plasmids,
cosmids and bacteriophages used conventionally in genetic
engineering that comprise a nucleic acid molecule encoding
the polypeptide sequence of an antigen binding receptor
defined herein. In the context of the present invention, said
vector is an expression vector and/or a gene transfer or
targeting vector. Expression vectors derived from viruses
such as retroviruses, vaccinia virus, adeno-associated virus,
herpes virus, or bovine papilloma virus, may be used for
delivery of the recited polynucleotides or vector into tar-
geted cell populations. Methods which are well known to
those skilled in the art can be used to construct (a) recom-
binant vector(s); see, for example, the techniques described
in Sambrook et al. (loc cit.), Ausubel (1989, loc cit.) or other
standard text books. Alternatively, the recited nucleic acid
molecules and vectors can be reconstituted into liposomes
for delivery to target cells. The vectors containing the
nucleic acid molecules of the invention can be transferred
into the host cell by well-known methods, which vary
depending on the type of cellular host. For example, calcium
chloride transfection is commonly utilized for prokaryotic
cells, whereas calcium phosphate treatment or electropora-
tion may be used for other cellular hosts; see Sambrook,
supra. The recited vector may, inter alia, be the pEF-DHFR,
pEF-ADA or pEF-neo. The vectors pEF-DHFR, pEF-ADA
and pEF-neo have been described in the art, e.g. in Mack et
al. Proc. Natl. Acad. Sci. USA 92 (1995), 7021-7025 and
Raum et al. Cancer Immunol Immunother 50 (2001), 141-
150.

[0453] The invention also provides for a T cell trans-
formed or transfected with a vector as described herein. Said
T cell may be produced by introducing at least one of the
above described vector or at least one of the above described
nucleic acid molecules into the T cell or its precursor cell.
The presence of said at least one vector or at least one
nucleic acid molecule in the T cell may mediate the expres-
sion of a gene encoding the above described antigen binding
receptor comprising an extracellular domain comprising an
antigen binding moiety capable of specific binding to a
mutated Fc domain. The vector of the present invention can
be polycistronic. The described nucleic acid molecule(s) or
vector(s) which is (are) introduced in the T cell or its
precursor cell may either integrate into the genome of the
cell or it may be maintained extrachromosomally.

Tumor Specific Antigens

[0454] As mentioned above, the (Ig-derived) domain(s) of
the herein-described antibody comprising a mutated Fc
domain may comprise an antigen-interaction-site with speci-
ficity for a cell surface molecule, i.e. a tumor-specific
antigen that naturally occurs on the surface of a tumor cell.
In the context of the present invention, such antibodies will
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bring transduced T cells as described herein comprising the
antigen binding receptor of the invention in physical contact
with a tumor cell, wherein the transduced T cell becomes
activated. Activation of transduced T cells of the present
invention can result with lysis of the tumor cell as described
herein.

[0455] Examples of tumor markers that naturally occur on
the surface of tumor cells are given herein below and
comprise, but are not limited to FAP (fibroblast activation
protein), CEA (carcinoembryonic antigen), p95 (p9SHER?2),
BCMA (B-cell maturation antigen), EpCAM (epithelial cell
adhesion molecule), MSLN (mesothelin), MCSP (mela-
noma chondroitin sulfate proteoglycan), HER-1 (human
epidermal growth factor 1), HER-2 (human epidermal
growth factor 2), HER-3 (human epidermal growth factor 3),
CD19, CD20, CD22, CD33, CD38, CD52FIt3, folate recep-
tor 1 (FOLR1), human trophoblast cell-surface antigen 2
(Trop-2) cancer antigen 12-5 (CA-12-5), human leukocyte
antigen-antigen D related (HLA-DR), MUC-1 (Mucin-1),
A33-antigen, PSMA (prostate-specific membrane antigen),
FMS-like tyrosine kinase 3 (FLT-3), PSMA (prostate spe-
cific membrane antigen), PSCA (prostate stem cell antigen),
transferrin-receptor, TNC (tenascin), carbon anhydrase IX
(CA-IX), and/or peptides bound to a molecule of the human
major histocompatibility complex (MHC).

[0456] Accordingly, in the context of the present inven-
tion, the antigen binding receptor as described herein binds
to the mutated Fc domain of an antibody, i.e. a therapeutic
antibody capable of specific binding to an antigen/marker
that naturally occurs on the surface of tumor cells selected
from the group consisting of FAP (fibroblast activation
protein), CEA (carcinoembryonic antigen), p95 (p9SHER?2),
BCMA (B-cell maturation antigen), EpCAM (epithelial cell
adhesion molecule), MSLN (mesothelin), MCSP (mela-
noma chondroitin sulfate proteoglycan), HER-1 (human
epidermal growth factor 1), HER-2 (human epidermal
growth factor 2), HER-3 (human epidermal growth factor 3),
CD19, CD20, CD22, CD33, CD38, CD52FIt3, folate recep-
tor 1 (FOLR1), human trophoblast cell-surface antigen 2
(Trop-2) cancer antigen 12-5 (CA-12-5), human leukocyte
antigen-antigen D related (HLA-DR), MUC-1 (Mucin-1),
A33-antigen, PSMA (prostate-specific membrane antigen),
FMS-like tyrosine kinase 3 (FLT-3), PSMA (prostate spe-
cific membrane antigen), PSCA (prostate stem cell antigen),
transferrin-receptor, TNC (tenascin), carbon anhydrase IX
(CA-IX), and/or peptides bound to a molecule of the human
major histocompatibility complex (MHC).

[0457] The sequence(s) of the (human) members of the
A33-antigen, BCMA (B-cell maturation antigen), cancer
antigen 12-5 (CA-12-5), carbon anhydrase I1X (CA-IX),
CD19, CD20, CD22, CD33, CD38, CEA (carcinoembryonic
antigen), EpCAM (epithelial cell adhesion molecule), FAP
(fibroblast activation protein), FMS-like tyrosine kinase 3
(FLT-3), folate receptor 1 (FOLR1), HER-1 (human epider-
mal growth factor 1), HER-2 (human epidermal growth
factor 2), HER-3 (human epidermal growth factor 3), human
leukocyte antigen-antigen D related (HLA-DR), MSLN
(mesothelin), MCSP (melanoma chondroitin sulfate proteo-
glycan), MUC-1 (Mucin-1), PSMA (prostate specific mem-
brane antigen), PSMA (prostate-specific membrane anti-
gen), PSCA (prostate stem cell antigen), p95 (p9SHER2),
transferrin-receptor, TNC (tenascin), human trophoblast
cell-surface antigen 2 (Trop-2) are available in the UniPro-
tKB/Swiss-Prot database and can be retrieved from http://
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www.uniprot.org/uniprot/?query=reviewed %3 Ayes. These
(protein) sequences also relate to annotated modified
sequences. The present invention also provides techniques
and methods wherein homologous sequences, and also
genetic allelic variants and the like of the concise sequences
provided herein are used. Preferably such variants and the
like of the concise sequences herein are used. Preferably,
such variants are genetic variants. The skilled person may
easily deduce the relevant coding region of these (protein)
sequences in these databank entries, which may also com-
prise the entry of genomic DNA as well as mRNA/cDNA.
The sequence(s) of the (human) FAP (fibroblast activation
protein) can be obtained from the Swiss-Prot database entry
Q12884 (entry version 168, sequence version 5); The
sequence(s) of the (human) CEA (carcinoembryonic anti-
gen) can be obtained from the Swiss-Prot database entry
P06731 (entry version 171, sequence version 3); the
sequence(s) of the (human) EpCAM (Epithelial cell adhe-
sion molecule) can be obtained from the Swiss-Prot database
entry P16422 (entry version 117, sequence version 2); the
sequence(s) of the (human) MSLN (mesothelin) can be
obtained from the UniProt Entry number Q13421 (version
number 132; sequence version 2); the sequence(s) of the
(human) FMS-like tyrosine kinase 3 (FL'T-3) can be obtained
from the Swiss-Prot database entry P36888 (primary citable
accession number) or Q13414 (secondary accession num-
ber) with the version number 165 and the sequence version
2; the sequences of (human) MCSP (melanoma chondroitin
sulfate proteoglycan) can be obtained from the UniProt
Entry number Q6UVKI1 (version number 118; sequence
version 2); the sequence(s) of the (human) folate receptor 1
(FOLR1) can be obtained from the UniProt Entry number
P15328 (primary citable accession number) or Q53EW2
(secondary accession number) with the version number 153
and the sequence version 3; the sequence(s) of the (human)
trophoblast cell-surface antigen 2 (Trop-2) can be obtained
from the UniProt Entry number P09758 (primary citable
accession number) or Q15658 (secondary accession num-
ber) with the version number 172 and the sequence version
3; the sequence(s) of the (human) PSCA (prostate stem cell
antigen) can be obtained from the UniProt Entry number
043653 (primary citable accession number) or Q6UW92
(secondary accession number) with the version number 134
and the sequence version 1; the sequence(s) of the (human)
HER-1 (Epidermal growth factor receptor) can be obtained
from the Swiss-Prot database entry PO0533 (entry version
177, sequence version 2); the sequence(s) of the (human)
HER-2 (Receptor tyrosine-protein kinase erbB-2) can be
obtained from the Swiss-Prot database entry P04626 (entry
version 161, sequence version 1); the sequence(s) of the
(human) HER-3 (Receptor tyrosine-protein kinase erbB-3)
can be obtained from the Swiss-Prot database entry P21860
(entry version 140, sequence version 1); the sequence(s) of
the (human) CD20 (B-lymphocyte antigen CD20) can be
obtained from the Swiss-Prot database entry P11836 (entry
version 117, sequence version 1); the sequence(s) of the
(human) CD22 (B-lymphocyte antigen CD22) can be
obtained from the Swiss-Prot database entry P20273 (entry
version 135, sequence version 2); the sequence(s) of the
(human) CD33 (B-lymphocyte antigen CD33) can be
obtained from the Swiss-Prot database entry P20138 (entry
version 129, sequence version 2); the sequence(s) of the
(human) CA-12-5 (Mucin 16) can be obtained from the
Swiss-Prot database entry Q8WXI7 (entry version 66,
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sequence version 2); the sequence(s) of the (human) HLA-
DR can be obtained from the Swiss-Prot database entry
Q29900 (entry version 59, sequence version 1); the
sequence(s) of the (human) MUC-1 (Mucin-1) can be
obtained from the Swiss-Prot database entry P15941 (entry
version 135, sequence version 3); the sequence(s) of the
(human) A33 (cell surface A33 antigen) can be obtained
from the Swiss-Prot database entry Q99795 (entry version
104, sequence version 1); the sequence(s) of the (human)
PSMA (Glutamate carboxypeptidase 2) can be obtained
from the Swiss-Prot database entry Q04609 (entry version
133, sequence version 1), the sequence(s) of the (human)
transferrin receptor can be obtained from the Swiss-Prot
database entries Q9UPS2 (entry version 99, sequence ver-
sion 1) and P02786 (entry version 152, sequence version 2);
the sequence of the (human) TNC (tenascin) can be obtained
from the Swiss-Prot database entry P24821 (entry version
141, sequence version 3); or the sequence(s) of the (human)
CA-IX (carbonic anhydrase IX) can be obtained from the
Swiss-Prot database entry Q16790 (entry version 115,
sequence version 2).

Therapeutic Use and Methods of Treatment

[0458] The molecules or constructs (i.e., antigen binding
receptors, transduced T cells and kits) provided herein are
particularly useful in medical settings, in particular for
treatment of a malignant disease. For examples a tumor may
be treated with a transduced T cell expressing an antigen
binding receptor of the present invention in conjunction with
a therapeutic antibody specific to the tumor cell and com-
prising a mutated Fc domain. Accordingly, in certain
embodiments, the antigen binding receptor, the transduced T
cell or the kit are used in the treatment of a malignant
disease, in particular wherein the malignant disease is
selected from cancer of epithelial, endothelial or mesothelial
origin and cancer of the blood.

[0459] The tumor specificity of the treatment is provided
by the therapeutic antibody comprising a mutated Fc
domain, wherein the antibody is administered before, simul-
taneously with or after administration of transduced T cell
expressing an antigen binding receptor of the invention. In
this context, the transduced T cells are universal T cells since
they are not specific for a given tumor but can be targeted to
any tumor depending on the therapeutic antibody compris-
ing the mutated Fc domain used according to the invention.
[0460] In this context the malignant disease may be a
cancer/carcinoma of epithelial, endothelial or mesothelial
origin or a cancer of the blood. In the context of the present
invention the cancer/carcinoma is selected from the group
consisting of gastrointestinal cancer, pancreatic cancer, cho-
langiocellular cancer, lung cancer, breast cancer, ovarian
cancer, skin cancer, oral cancer, gastric cancer, cervical
cancer, B and T cell lymphoma, myeloid leukemia, ovarial
cancer, leukemia, lymphatic leukemia, nasopharyngeal car-
cinoma, colon cancer, prostate cancer, renal cell cancer, head
and neck cancer, skin cancer (melanoma), cancers of the
genitourinary tract, e.g., testis cancer, ovarial cancer,
endothelial cancer, cervix cancer and kidney cancer, cancer
of the bile duct, esophagus cancer, cancer of the salivatory
glands and cancer of the thyroid gland or other tumorous
diseases like haematological tumors, gliomas, sarcomas or
osteosarcomas.

[0461] Forexample, tumorous diseases and/or lymphomas
may be treated with a specific construct directed against
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these medical indication(s). The indication for a transduced
T cell of the present invention combined with a therapeutic
antibody comprising a mutated Fc domain is given by
specificity of the therapeutic antibody to a tumor antigen.
For example, gastrointestinal cancer, pancreatic cancer, cho-
langiocellular cancer, lung cancer, breast cancer, ovarian
cancer, skin cancer and/or oral cancer may be treated with an
antibody comprising a mutated Fc domain wherein the
antibody is directed against (human) EpCAM (as the tumor-
specific antigen naturally occurring on the surface of a tumor
cell).

[0462] Gastrointestinal cancer, pancreatic cancer, cholan-
giocellular cancer, lung cancer, breast cancer, ovarian can-
cer, skin cancer and/or oral cancer may be treated with a
transduced T cell of the present invention administered
before, simultaneously with or after administration of a
therapeutic antibody comprising a mutated Fc domain
wherein the antibody is directed against HER1, preferably
human HER1. Furthermore, gastrointestinal cancer, pancre-
atic cancer, cholangiocellular cancer, lung cancer, breast
cancer, ovarian cancer, skin cancer, glioblastoma and/or oral
cancer may be treated with a transduced T cell of the present
invention administered before, simultaneously with or after
administration of a therapeutic antibody comprising a
mutated Fc domain wherein the antibody is directed against
MCSP, preferably human MCSP. Gastrointestinal cancer,
pancreatic cancer, cholangiocellular cancer, lung cancer,
breast cancer, ovarian cancer, skin cancer, glioblastoma
and/or oral cancer may be treated with a transduced T cell of
the present invention administered before, simultaneously
with or after administration of a therapeutic antibody com-
prising a mutated Fc domain wherein the antibody is
directed against FOLR1, preferably human FOLR1. Gastro-
intestinal cancer, pancreatic cancer, cholangiocellular can-
cer, lung cancer, breast cancer, ovarian cancer, skin cancer,
glioblastoma and/or oral cancer may be treated with a
transduced T cell of the present invention administered
before, simultaneously with or after administration of a
therapeutic antibody comprising a mutated Fc domain
wherein the antibody is directed against Trop-2, preferably
human Trop-2. Gastrointestinal cancer, pancreatic cancer,
cholangiocellular cancer, lung cancer, breast cancer, ovarian
cancer, skin cancer, glioblastoma and/or oral cancer may be
treated with a transduced T cell of the present invention
administered before, simultaneously with or after adminis-
tration of a therapeutic antibody comprising a mutated Fc
domain wherein the antibody is directed against PSCA,
preferably human PSCA. Gastrointestinal cancer, pancreatic
cancer, cholangiocellular cancer, lung cancer, breast cancer,
ovarian cancer, skin cancer, glioblastoma and/or oral cancer
may be treated with a transduced T cell of the present
invention administered before, simultaneously with or after
administration of a therapeutic antibody comprising a
mutated Fc domain wherein the antibody is directed against
EGFRvII, preferably human EGFRvIII. Gastrointestinal
cancer, pancreatic cancer, cholangiocellular cancer, lung
cancer, breast cancer, ovarian cancer, skin cancer, glioblas-
toma and/or oral cancer may be treated with a transduced T
cell of the present invention administered before, simulta-
neously with or after administration of a therapeutic anti-
body comprising a mutated Fc domain wherein the antibody
is directed against MSLN, preferably human MSLN. Gastric
cancer, breast cancer and/or cervical cancer may be treated
with a transduced T cell of the present invention adminis-
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tered before, simultaneously with or after administration of
a therapeutic antibody comprising a mutated Fc domain
wherein the antibody is directed against HER2, preferably
human HER2. Gastric cancer and/or lung cancer may be
treated with a transduced T cell of the present invention
administered before, simultaneously with or after adminis-
tration of a therapeutic antibody comprising a mutated Fc
domain wherein the antibody is directed against HER3,
preferably human HER3. B-cell lymphoma and/or T cell
lymphoma may be treated with a transduced T cell of the
present invention administered before, simultaneously with
or after administration of a therapeutic antibody comprising
a mutated Fc domain wherein the antibody is directed
against CD20, preferably human CD20. B-cell lymphoma
and/or T cell lymphoma may be treated with a transduced T
cell of the present invention administered before, simulta-
neously with or after administration of a therapeutic anti-
body comprising a mutated Fc domain wherein the antibody
is directed against CD22, preferably human CD22. Myeloid
leukemia may be treated with a transduced T cell of the
present invention administered before, simultaneously with
or after administration of a therapeutic antibody comprising
a mutated Fc domain wherein the antibody is directed
against CD33, preferably human CD33. Ovarian cancer,
lung cancer, breast cancer and/or gastrointestinal cancer may
be treated with a transduced T cell of the present invention
administered before, simultaneously with or after adminis-
tration of a therapeutic antibody comprising a mutated Fc
domain wherein the antibody is directed against CA12-5,
preferably human CA12-5. Gastrointestinal cancer, leuke-
mia and/or nasopharyngeal carcinoma may be treated with a
transduced T cell of the present invention administered
before, simultaneously with or after administration of a
therapeutic antibody comprising a mutated Fc domain
wherein the antibody is directed against HLA-DR, prefer-
ably human HLA-DR. Colon cancer, breast cancer, ovarian
cancer, lung cancer and/or pancreatic cancer may be with a
transduced T cell of the present invention administered
before, simultaneously with or after administration of a
therapeutic antibody comprising a mutated Fc domain
wherein the antibody is directed against MUC-1, preferably
human MUC-1. Colon cancer may be treated with a trans-
duced T cell of the present invention administered before,
simultaneously with or after administration of a therapeutic
antibody comprising a mutated Fc domain wherein the
antibody is directed against A33, preferably human A33.
Prostate cancer may be treated with a transduced T cell of
the present invention administered before, simultaneously
with or after administration of a therapeutic antibody com-
prising a mutated Fc domain wherein the antibody is
directed against PSMA, preferably human PSMA. Gastro-
intestinal cancer, pancreatic cancer, cholangiocellular can-
cer, lung cancer, breast cancer, ovarian cancer, skin cancer
and/or oral cancer may be treated with a transduced T cell of
the present invention administered before, simultaneously
with or after administration of a therapeutic antibody com-
prising a mutated Fc domain wherein the antibody is
directed against the transferrin receptor, preferably the
human transferring receptor. Pancreatic cancer, lunger can-
cer and/or breast cancer may be treated with a transduced T
cell of the present invention administered before, simulta-
neously with or after administration of a therapeutic anti-
body comprising a mutated Fc domain wherein the antibody
is directed against the transferrin receptor, preferably the
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human transferring receptor. Renal cancer may be with a
transduced T cell of the present invention administered
before, simultaneously with or after administration of a
therapeutic antibody comprising a mutated Fc domain
wherein the antibody is directed against CA-IX, preferably
human CA-IX.

[0463] Accordingly, the invention also relates to a method
for the treatment of a disease, a malignant disease such as
cancer of epithelial, endothelial or mesothelial origin and/or
cancer of blood. In the context of the present invention, said
subject is a human.

[0464] In the context of the present invention a particular
method for the treatment of a disease comprises the steps of

[0465] (a) isolating T cells, preferably CD8+ T cells,
from a subject;

[0466] (b) transducing said isolated T cells, preferably
CD8+ T cells, with an antigen binding receptor as
described herein; and

[0467] (c) administering the transduced T cells, prefer-
ably CD8+ T cells, to said subject.

[0468] In the context of the present invention, said trans-
duced T cells, preferably CD8+ T cells, and/or therapeutic
antibody/antibodies are co-administered to said subject by
intravenous infusion.

[0469] Moreover, in the context of the present invention
the present invention, provides a method for the treatment of
a disease comprising the steps of

[0470] (a) isolating T cells, preferably CD8+ T cells,
from a subject;

[0471] (b) transducing said isolated T cells, preferably
CD8+ T cells, with an antigen binding receptor as
described herein;

[0472] (c) optionally co-transducing said isolated T
cells, preferably CD8+ T cells, with a T cell receptor;

[0473] (d) expanding the T cells, preferably CD8+ T
cells, by anti-CD3 and anti-CD28 antibodies; and

[0474] (e) administering the transduced T cells, prefer-
ably CD8+ T cells, to said subject.

[0475] The above mentioned step (d) (referring to the
expanding step of the T cells such as TIL by anti-CD3 and/or
anti-CD28 antibodies) may also be performed in the pres-
ence of (stimulating) cytokines such as interleukin-2 and/or
interleukin-15 (IL-15). In the context of the present inven-
tion, the above mentioned step (d) (referring to the expand-
ing step of the T cells such as TIL by anti-CD3 and/or
anti-CD28 antibodies) may also be performed in the pres-
ence of interleukin-12 (IL-12), interleukin-7 (IL-7) and/or
interleukin-21 (IL-21).

[0476] The method for the treatment, in addition, comprise
the administration of the antibody used according to the
present invention. Said antibody may be administered
before, simultaneously with or after the transduced T cells
are to be administered. In the context of the present inven-
tion the administration of the transduced T cells will be
performed by intravenous infusion. In the context of the
present invention, transduced T cells are isolated/obtained
from the subject to be treated.

Compositions

[0477] Furthermore, the invention provides compositions
(medicaments) comprising (an) antibody molecule(s) with
(a) mutated Fc domain(s), (a) transduced T cell(s) compris-
ing an antigen binding receptor of the invention, (a) nucleic
acid molecule(s) and (a) vector(s) encoding the antigen
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binding receptors according to the invention, and/or and kits
comprising one or more of said compositions. In the context
of'the present invention, the composition is a pharmaceutical
composition further comprising, optionally, suitable formu-
lations of carrier, stabilizers and/or excipients. Accordingly,
in the context of the present invention a pharmaceutical
composition (medicament) is provided that comprises an
antibody molecule comprising a mutated Fc domain as
defined herein which is to be administered in combination
with a transduced T cell comprising an antigen binding
receptor as described herein and/or a composition compris-
ing said transduced T cell, wherein said antibody molecule
is to be administered before, simultancously with or after
administration of transduced T cells comprising an antigen
binding receptor of the invention.

[0478] In accordance with this invention, the term “phar-
maceutical composition” relates to a composition for admin-
istration to a patient, preferably a human patient. Further-
more, in the context of the present invention that patient
suffers from a disease, wherein said disease is a malignant
disease, especially cancers/carcinomas of ephithelial,
endothelial or mesothelial origin or a cancer of the blood. In
the context of the present invention the cancers/carcinomas
is selected from the group consisting of gastrointestinal
cancer, pancreatic cancer, cholangiocellular cancer, lung
cancer, breast cancer, ovarian cancer, skin cancer, oral
cancer, gastric cancer, cervical cancer, B and T cell lym-
phoma, myeloid leukemia, ovarial cancer, leukemia, lym-
phatic leukemia, nasopharyngeal carcinoma, colon cancer,
prostate cancer, renal cell cancer, head and neck cancer, skin
cancer (melanoma), cancers of the genitor-urinary tract, e.g.,
testis cancer, endothelial cancer, cervix cancer and kidney
cancer, cancer of the bile duct, esophagus cancer, cancer of
the salivatory glands and cancer of the thyroid gland or other
tumorous diseases like haematological tumors, gliomas,
sarcomas or osteosarcomas.

[0479] In a preferred embodiment, the pharmaceutical
composition/medicament comprises an antibody and/or a
transduced T cell as defined herein for parenteral, transder-
mal, intraluminal, intraarterial, intravenous, intrathecal
administration or by direct injection into the tissue or tumor.
In the context of the present invention the composition/
medicament comprises an antibody comprising a mutated Fc
domain as defined herein that is to be administered before,
simultaneously with or after administration of transduced T
cells comprising an antigen binding receptor as defined
herein. In the context of the present invention the pharma-
ceutical composition/medicament comprising an antibody as
defined herein is to be administered in combination with a
composition/medicament comprising a transduced T cell
comprising an antigen binding receptor as defined herein,
wherein said T cell was obtained from a subject to be treated.

[0480] The use of the term “in combination” does not
restrict the order in which the components of the treatment
regimen are to be administered to the subject. Accordingly,
the pharmaceutical composition/medicament described
herein encompass the administration of an antibody as
defined herein before, simultaneously with or after admin-
istration of transduced T cells comprising an antigen binding
receptor of the present invention. “In combination” as used
herein also does not restrict the timing between the admin-
istration of an antibody as defined herein before and the
transduced T cells comprising an antigen binding receptor as
defined herein. Thus, when the two components are not
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administered simultaneously with/concurrently, the admin-
istrations may be separated by 1 minute, 5 minutes, 15
minutes, 30 minutes, 45 minutes, 1 hour, 2 hours, 4 hours,
6 hours, 12 hours, 24 hours, 48 hours or 72 hours or by any
suitable time differential readily determined by one of skill
in art and/or described herein.

[0481] In the context of the present invention the term “in
combination” also encompasses the situation where the
antibody as defined herein and the transduced T cells com-
prising an antigen binding receptor according to the inven-
tion are pre-incubated together before administration to the
subject. Thus, the two components may be pre-incubated
before administration, for example, for 1 minute, 5 minutes,
10 minutes, 15 minutes, 30 minutes, 45 minutes or 1 hour or
for any suitable time readily determined by one skilled in the
art. The invention, in another preferred embodiment, relates
to a treatment regimen, in which the antibody as defined
herein and the transduced T cells comprising an antigen
binding receptor as defined herein, are to be administered
simultaneously with/concurrently. In the context of the pres-
ent invention, the antibody as defined herein may be admin-
istered after the transduced T cells comprising an antigen
binding receptor has been administered.

[0482] Further, “in combination” as used herein does not
restrict the disclosed treatment regimens to the administra-
tion of an antibody as defined herein and transduced T cells,
preferably CD8+ T cells, comprising an antigen binding
receptor of the invention in immediate sequence (i.e., the
administration of one of the two components, followed
(after a certain time interval) by the administration of the
other without the administration and/or practice of any other
treatment protocol in between. Therefore, the present treat-
ment regimens also encompass the separate administration
of'an antibody molecule as defined herein and transduced T
cells, preferably CD8+ T cells, comprising an antigen bind-
ing receptor according to the invention, wherein the admin-
istrations are separated by one or more treatment protocols
necessary and/or suitable for the treatment or prevention of
the disease, or a symptom thereof. Examples of such inter-
vening treatment protocols include but are not limited to,
administration of pain medications; administration of che-
motherapeutics, surgical handling of the disease or a symp-
tom thereof.

[0483] Accordingly, the treatment regimens as disclosed
herein encompass the administration of an antibody as
defined herein and transduced T cells, preferably CD8+ T
cells, comprising an antigen binding receptor as defined
herein together with none, one, or more than one treatment
protocol suitable for the treatment or prevention of a disease,
or a symptom thereof, as described herein or as known in the
art.

[0484] It is particular envisaged, that said pharmaceutical
composition(s)/medicament(s) is (are) to be administered to
a patient via infusion or injection. In the context of the
present invention the transduced T cells comprising an
antigen binding receptor as described herein is to be admin-
istered to a patient via infusion or injection. Administration
of the suitable compositions/medicaments may be affected
by different ways, intravenous, intraperitoneal, subcutane-
ous, intramuscular, topical or intradermal administration.

[0485] The pharmaceutical composition/medicament of
the present invention may further comprise a pharmaceuti-
cally acceptable carrier. Examples of suitable pharmaceuti-
cal carriers are well known in the art and include phosphate
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buffered saline solutions, water, emulsions, such as oil/water
emulsions, various types of wetting agents, sterile solutions,
etc. Compositions comprising such carriers can be formu-
lated by well-known conventional methods. These pharma-
ceutical compositions can be administered to the subject at
a suitable dose. The dosage regimen will be determined by
the attending physician and clinical factors. As is well
known in the medical arts, dosages for any one patient
depend upon many factors, including the patient’s size, body
surface area, age, the particular compound to be adminis-
tered, sex, time and route of administration, general health,
and other drugs being administered concurrently. Generally,
the regimen as a regular administration of the pharmaceu-
tical composition should be in the range of 1 pg to 5 g units
per day. However, a more preferred dosage for continuous
infusion might be in the range of 0.01 pg to 2 mg, preferably
0.01 pg to 1 mg, more preferably 0.01 pg to 100 g, even
more preferably 0.01 pg to 50 pg and most preferably 0.01
pg to 10 pg units per kilogram of body weight per hour.
Particularly preferred dosages are recited herein below.
Progress can be monitored by periodic assessment. Dosages
will vary but a preferred dosage for intravenous adminis-
tration of DNA is from approximately 10° to 10'* copies of
the DNA molecule.

[0486] The compositions of the invention may be admin-
istered locally or systematically. Administration will gener-
ally be parenterally, e.g., intravenously; transduced T cells
may also be administered directed to the target site, e.g., by
catheter to a site in an artery. Preparations for parenteral
administration include sterile aqueous or non-aqueous solu-
tions, suspensions, and emulsions. Examples of non-aque-
ous solvents are propylene glycol, polyethylene glycol,
vegetable oils such as olive oil, and injectable organic esters
such as ethyl oleate. Aqueous carriers include water, alco-
holic/aqueous solutions, emulsions or suspensions, includ-
ing saline and buffered media. Parenteral vehicles include
sodium chloride solution, Ringer’s dextrose, dextrose and
sodium chloride, lactated Ringer’s, or fixed oils. Intravenous
vehicles include fluid and nutrient replenishes, electrolyte
replenishers (such as those based on Ringer’s dextrose), and
the like. Preservatives and other additives may also be
present such as, for example, antimicrobials, anti-oxidants,
chelating agents, and inert gases and the like. In addition, the
pharmaceutical composition of the present invention might
comprise proteinaceous carriers, like, e.g., serum albumine
or immunoglobuline, preferably of human origin. It is envis-
aged that the pharmaceutical composition of the invention
might comprise, in addition to the proteinaceous antibody
constructs or nucleic acid molecules or vectors encoding the
same (as described in this invention), and/or cells, further
biologically active agents, depending on the intended use of
the pharmaceutical composition. Such agents might be drugs
acting on the gastro-intestinal system, drugs acting as cyto-
statica, drugs preventing hyperurikemia, drugs inhibiting
immunereactions (e.g. corticosteroids), drugs acting on the
circulatory system and/or agents such as T cell co-stimula-
tory molecules or cytokines known in the art.

[0487] Possible indication for administration of the com-
position(s)/medicament(s) of the invention are malignant
diseases such as cancer of epithelial, endothelial or meso-
thelial origin and cancer of the blood, especially epithelial
cancers/carcinomas such as breast cancer, colon cancer,
prostate cancer, head and neck cancer, skin cancer (mela-
noma), cancers of the genitor-urinary tract, e.g., ovarial
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cancer, testis cancer, endothelial cancer, cervix cancer and
kidney cancer, lung cancer, gastric cancer, cancer of the bile
duct, esophagus cancer, cancer of the salivatory glands and
cancer of the thyroid gland or other tumorous diseases like
haematological tumors, gliomas, sarcomas or osteosarco-
mas.

[0488] The invention further envisages the co-administra-
tion protocols with other compounds, e.g., molecules
capable of providing an activation signal for immune effec-
tor cells, for cell proliferation or for cell stimulation. Said
molecule may be, e.g., a further primary activation signal for
T cells (e.g. a further costimulatory molecule: molecules of
B7 family, Ox40L, 4.1 BBL, CD40L, anti-CTLA-4, anti-
PD-1), or a further cytokine interleukin (e.g., IL-2).

[0489] The composition of the invention as described
above may also be a diagnostic composition further com-
prising, optionally, means and methods for detection.
[0490] Accordingly, in preferred embodiments, provided
are the kit, the antigen binding receptors or the transduced
T cell as described herein for use as a medicament. In the
context of the present invention, the antigen binding recep-
tor according to the invention for use as a medicament is
provided, wherein one or more antibodies comprising a
mutated Fc domain as described herein is/are to be admin-
istered before, simultaneously with or after administration of
transduced T cells, preferably CD8+ T cells, comprising
and/or expressing an antigen binding receptor as defined
herein and wherein said T cells, preferably CD8+ T cells,
were obtained from a subject to be treated. Said medicament
may be employed in a method of treatment of malignant
diseases especially cancers/carcinomas of epithelial,
endothelial or mesothelial origin or of the blood. In the
context of the present invention the cancer/carcinoma is
selected from the group consisting of gastrointestinal cancer,
pancreatic cancer, cholangiocellular cancer, lung cancer,
breast cancer, ovarian cancer, skin cancer, oral cancer,
gastric cancer, cervical cancer, B and T cell lymphoma,
myeloid leukemia, ovarial cancer, leukemia, lymphatic leu-
kemia, nasopharyngeal carcinoma, colon cancer, prostate
cancer, renal cell cancer, head and neck cancer, skin cancer
(melanoma), cancers of the genitor-urinary tract, e.g., testis
cancer, ovarial cancer, endothelial cancer, cervix cancer and
kidney cancer, cancer of the bile duct, esophagus cancer,
cancer of the salivatory glands and cancer of the thyroid
gland or other tumorous diseases like haematological
tumors, gliomas, sarcomas or osteosarcomas.

[0491] Furthermore, in the context of the present invention
the antibody as described herein comprising a mutated Fc
domain binds to a tumor-specific antigen naturally occurring
on the surface of a tumor cell, wherein said antibody
molecule is to be administered before, simultaneously with
or after administration of transduced T cells, preferably
CD8+ T cells, from said subject comprising an antigen
binding receptor as defined herein. In the context of the
present invention the cancer/carcinoma is selected from the
group consisting of gastrointestinal cancer, pancreatic can-
cer, cholangiocellular cancer, lung cancer, breast cancer,
ovarian cancer, skin cancer, oral cancer, gastric cancer,
cervical cancer, B and T cell lymphoma, myeloid leukemia,
ovarial cancer, leukemia, lymphatic leukemia, nasopharyn-
geal carcinoma, colon cancer, prostate cancer, renal cell
cancer, head and neck cancer, skin cancer (melanoma),
cancers of the genitor-urinary tract, e.g., testis cancer,
ovarial cancer, endothelial cancer, cervix cancer and kidney
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cancer, cancer of the bile duct, esophagus cancer, cancer of
the salivatory glands and cancer of the thyroid gland or other
tumorous diseases like haematological tumors, gliomas,
sarcomas or osteosarcomas.

[0492] Furthermore, in accordance to the invention, a
molecule or construct (i.e., an antibody molecule described
herein) comprising one or two binding domains directed
to/binding to/interacting with a tumor antigen, preferably a
human tumor antigen, (as the tumor-specific antigen natu-
rally occurring on the surface of a tumor cell) and compris-
ing a mutated Fc domain, wherein the herein defined extra-
cellular domains of the antigen binding receptor of the
present invention is directed to/binding to/interacting with
the mutated Fc domain, is provided for in the treatment of
gastrointestinal cancer, pancreatic cancer, cholangiocellular
cancer, lung cancer, breast cancer, ovarian cancer, skin
cancer and/or oral cancer. Thus, in the context of the present
invention an antibody molecule comprising two binding
domains directed to/binding to/interacting with a tumor
antigen, preferably a human tumor antigen, and comprising
a mutated Fc domain, wherein the herein defined extracel-
Iular domains of the antigen binding receptor is directed
to/binding to/interacting with the mutated Fc domain, for
use in the treatment of epithelial, endothelial or mesothelial
origin and cancer of the blood is provided.

[0493] In one embodiment, provided is (i) an antibody,
comprising two binding domains directed to/binding to/in-
teracting with a tumor antigen, preferably a human tumor
antigen, and a mutated Fc domain; and (ii) the antigen
binding receptor according to the invention directed to/bind-
ing to/interacting with the mutated Fc domain, for use in the
treatment of gastrointestinal cancer, pancreatic cancer, cho-
langiocellular cancer, lung cancer, breast cancer, ovarian
cancer, skin cancer and/or oral cancer.

[0494] In one embodiment, provided is (i) an antibody,
comprising one or two binding domain(s) against HER1,
preferably human HER1, and a mutated Fc domain, and (ii)
the antigen binding receptor according to the invention
directed to/binding to/interacting with the mutated Fc
domain, for use in the treatment of gastrointestinal cancer,
pancreatic cancer, cholangiocellular cancer, lung cancer,
breast cancer, ovarian cancer, skin cancer and/or oral cancer.

[0495] In one embodiment, provided is (i) an antibody,
comprising one or two binding domain(s) against HER2,
preferably human HER2, and a mutated Fc domain, and (ii)
the antigen binding receptor according to the invention
directed to/binding to/interacting with the mutated Fc
domain, for use in the treatment of gastric cancer, breast
cancer and/or cervical cancer.

[0496] In one embodiment, provided is (i) an antibody,
comprising one or two binding domain(s) against HER3,
preferably human HER3, and a mutated Fc domain, and (ii)
the antigen binding receptor according to the invention
directed to/binding to/interacting with the mutated Fc
domain, for use in the treatment of gastric cancer and/or lung
cancet.

[0497] In one embodiment, provided is (i) an antibody,
comprising one or two binding domain(s) against CEA,
preferably human CEA, and a mutated Fc domain, and (ii)
the antigen binding receptor according to the invention
directed to/binding to/interacting with the mutated Fc
domain, for use in the treatment of cancer of epithelial,
endothelial or mesothelial origin and cancer of the blood.
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[0498] In one embodiment, provided is (i) an antibody,
comprising one or two binding domain(s) against p95,
preferably human p95, and a mutated Fc domain, and (ii) the
antigen binding receptor according to the invention directed
to/binding to/interacting with the mutated Fc domain, for
use in the treatment of cancer of epithelial, endothelial or
mesothelial origin and cancer of the blood.

[0499] In one embodiment, provided is (i) an antibody,
comprising one or two binding domain(s) against BCMA,
preferably human BCMA, and a mutated Fc domain, and (ii)
the antigen binding receptor according to the invention
directed to/binding to/interacting with the mutated Fc
domain, for use in the treatment of cancer of epithelial,
endothelial or mesothelial origin and cancer of the blood.

[0500] In one embodiment, provided is (i) an antibody,
comprising one or two binding domain(s) against MSLN,
preferably human MSLN, and a mutated Fc domain, and (ii)
the antigen binding receptor according to the invention
directed to/binding to/interacting with the mutated Fc
domain, for use in the treatment of cancer of epithelial,
endothelial or mesothelial origin and cancer of the blood.

[0501] In one embodiment, provided is (i) an antibody,
comprising one or two binding domain(s) against MCSP,
preferably human MCSP, and a mutated Fc domain, and (ii)
the antigen binding receptor according to the invention
directed to/binding to/interacting with the mutated Fc
domain, for use in the treatment of cancer of epithelial,
endothelial or mesothelial origin and cancer of the blood.

[0502] In one embodiment, provided is (i) an antibody,
comprising one or two binding domain(s) against CD19,
preferably human CD19, and a mutated Fc domain, and (ii)
the antigen binding receptor according to the invention
directed to/binding to/interacting with the mutated Fc
domain, for use in the treatment of cancer of epithelial,
endothelial or mesothelial origin and cancer of the blood.

[0503] In one embodiment, provided is (i) an antibody,
comprising one or two binding domain(s) against CD20,
preferably human CD20, and a mutated Fc domain, and (ii)
the antigen binding receptor according to the invention
directed to/binding to/interacting with the mutated Fc
domain, for use in the treatment of B-cell lymphoma and/or
T cell lymphoma.

[0504] In one embodiment, provided is (i) an antibody,
comprising one or two binding domain(s) against CD22,
preferably human CD22, and a mutated Fc domain, and (ii)
the antigen binding receptor according to the invention
directed to/binding to/interacting with the mutated Fc
domain, for use in the treatment of B-cell lymphoma and/or
T cell lymphoma.

[0505] In one embodiment, provided is (i) an antibody,
comprising one or two binding domain(s) against CD38,
preferably human CD38, and a mutated Fc domain, and (ii)
the antigen binding receptor according to the invention
directed to/binding to/interacting with the mutated Fc
domain, for use in the treatment of cancer of epithelial,
endothelial or mesothelial origin and cancer of the blood.

[0506] In one embodiment, provided is (i) an antibody,
comprising one or two binding domain(s) against CD52F1t3,
preferably human CD52F1t3, and a mutated Fc domain; and
(ii) the antigen binding receptor according to the invention
directed to/binding to/interacting with the mutated Fc
domain, for use in the treatment of cancer of epithelial,
endothelial or mesothelial origin and cancer of the blood.
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[0507] In one embodiment, provided is (i) an antibody,
comprising one or two binding domain(s) against FolR1,
preferably human FolR1, and a mutated Fc domain; and (ii)
the antigen binding receptor according to the invention
directed to/binding to/interacting with the mutated Fc
domain, for use in the treatment of cancer of epithelial,
endothelial or mesothelial origin and cancer of the blood.

[0508] In one embodiment, provided is (i) an antibody,
comprising one or two binding domain(s) against Trop-2,
preferably human Trop-2, and a mutated Fc domain; and (ii)
the antigen binding receptor according to the invention
directed to/binding to/interacting with the mutated Fc
domain, for use in the treatment of gastrointestinal cancer,
pancreatic cancer, cholangiocellular cancer, lung cancer,
breast cancer, ovarian cancer, skin cancer, glioblastoma
and/or oral cancer.

[0509] In one embodiment, provided is (i) an antibody,
comprising one or two binding domain(s) against CA-12-5,
preferably human CA-12-5, and a mutated Fc domain; and
(ii) the antigen binding receptor according to the invention
directed to/binding to/interacting with the mutated Fc
domain, for use in the treatment of ovarian cancer, lung
cancer, breast cancer and/or gastrointestinal cancer.

[0510] In one embodiment, provided is (i) an antibody,
comprising one or two binding domain(s) against HLA-DR,
preferably human HLA-DR, and a mutated Fc domain; and
(ii) the antigen binding receptor according to the invention
directed to/binding to/interacting with the mutated Fc
domain, for use in the treatment of gastrointestinal cancer,
leukemia and/or nasopharyngeal carcinoma.

[0511] In one embodiment, provided (i) is an antibody,
comprising one or two binding domain(s) against MUC-1,
preferably human MUC-1, and a mutated Fc domain; and
(ii) the antigen binding receptor according to the invention
directed to/binding to/interacting with the mutated Fc
domain, for use in the treatment cancer of colon cancer,
breast cancer, ovarian cancer, lung cancer and/or pancreatic
cancet.

[0512] In one embodiment, provided is (i) an antibody
molecule, comprising one or two binding domain(s) against
A33, preferably human A33, and a mutated Fc domain; and
(ii) the antigen binding receptor according to the invention
directed to/binding to/interacting with the mutated Fc
domain, for use in the treatment of colon cancer.

[0513] In one embodiment, provided is (i) an antibody,
comprising one or two binding domain(s) against PSMA,
preferably human PSMA, and a mutated Fc domain; and (ii)
the antigen binding receptor according to the invention
directed to/binding to/interacting with the mutated Fc
domain, for use in the treatment of prostate cancer.

[0514] In one embodiment, provided is (i) an antibody
molecule, comprising one or two binding domain(s) against
PSCA, preferably human PSCA, and a mutated Fc domain;
and (ii) the antigen binding receptor according to the inven-
tion directed to/binding to/interacting with the mutated Fc
domain, for use in the treatment cancer of epithelial,
endothelial or mesothelial origin and cancer of the blood.

[0515] In one embodiment, provided is (i) an antibody
molecule, comprising one or two binding domain(s) against
transferrin-receptor, preferably human transferring-receptor,
and a mutated Fc domain; and (ii) the antigen binding
receptor according to the invention directed to/binding to/in-
teracting with the mutated Fc domain, for use in the treat-
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ment of cancer of epithelial, endothelial or mesothelial
origin and cancer of the blood.

[0516] In one embodiment, provided is (i) an antibody,
comprising one or two binding domain(s) against tenascin,
preferably human tenascin, and a mutated Fc domain; and
(ii) the antigen binding receptor according to the invention
directed to/binding to/interacting with the mutated Fc
domain, for use in the treatment of cancer of epithelial,
endothelial or mesothelial origin and cancer of the blood.
[0517] In one embodiment, provided is (i) an antibody
molecule, comprising one or two binding domain(s) against
CA-IX, preferably human X A-IX, and a mutated Fc domain;
and (ii) the antigen binding receptor according to the inven-
tion directed to/binding to/interacting with the mutated Fc
domain, for use in the treatment of renal cancer.

EXEMPLARY EMBODIMENTS

[0518] 1. An antigen binding receptor comprising an
anchoring transmembrane domain and an extracellular
domain comprising an antigen binding moiety, wherein the
antigen binding moiety is capable of specific binding to a
mutated fragment crystallizable (Fc) domain but not capable
of specific binding to the non-mutated parent Fc domain,
wherein the mutated Fc domain comprises at least one
amino acid substitution compared to the non-mutated parent
Fc domain.

[0519] 2. The antigen binding receptor of embodiment 1,
wherein Fc receptor binding of the mutated Fc domain is
reduced compared to Fc receptor binding of the non-mutated
parent Fc domain, particularly wherein the Fc receptor is a
Fey receptor or neonatal Fc receptor (FcRn).

[0520] 3. The antigen binding receptor of any one of
embodiments 1 or 2, wherein Fc receptor binding is mea-
sured by Surface Plasmon Resonance (SPR) at 25° C.
[0521] 4. The antigen binding receptor of any one of
embodiments 1 to 3, wherein the antigen binding moiety is
a scFv, a Fab, crossFab or a scFab.

[0522] 5. The antigen binding receptor of any one of
embodiments 1 to 4, wherein the anchoring transmembrane
domain is a transmembrane domain selected from the group
consisting of the CDS8, the CD3z, the FCGR3A, the
NKG2D, the CD27, the CD28, the CD137, the OX40, the
1ICOS, the DAP10 or the DAP12 transmembrane domain or
a fragment thereof.

[0523] 6. The antigen binding receptor of any one of
embodiments 1 to 5, wherein the anchoring transmembrane
domain is the CD28 transmembrane domain, in particular
wherein the anchoring transmembrane domain comprises
the amino acid sequence of SEQ ID NO:11.

[0524] 7. The antigen binding receptor of any one of
embodiments 1 to 6 further comprising at least one stimu-
latory signaling domain and/or at least one co-stimulatory
signaling domain.

[0525] 8. The antigen binding receptor of any one of
embodiments 1 to 7, wherein the at least one stimulatory
signaling domain is individually selected from the group
consisting of the intracellular domain of CD3z, of FCGR3A
and of NKG2D, or fragments thereof.

[0526] 9. The antigen binding receptor of any one of
embodiments 1 to 8, wherein the at least one stimulatory
signaling domain is the intracellular domain of CD3z or a
fragment thereof, in particular wherein the at least one
stimulatory signaling domain comprises the amino acid
sequence of SEQ ID NO:13.
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[0527] 10. The antigen binding receptor of any one of
embodiments 1 to 9, wherein the at least one co-stimulatory
signaling domain is individually selected from the group
consisting of the intracellular domain of CD27, of CD28, of
CD137, of 0X40, of ICOS, of DAP10 and of DAP12, or
fragments thereof.

[0528] 11. The antigen binding receptor of any one of
embodiments 1 to 10, wherein the at least one co-stimulatory
signaling domain is the CD28 intracellular domain or a
fragment thereof, in particular, wherein the at least one
co-stimulatory signaling domain comprises the amino acid
sequence of SEQ ID NO:12.

[0529] 12. The antigen binding receptor of any one of
embodiments 1 to 11, wherein the antigen binding receptor
comprises one stimulatory signaling domain comprising the
intracellular domain of CD3z, or a fragment thereof, and
wherein the antigen binding receptor comprises one co-
stimulatory signaling domain comprising the intracellular
domain of CD28, or a fragment thereof.

[0530] 13. The antigen binding receptor of embodiment
12, wherein the stimulatory signaling domain comprises the
amino acid sequence of SEQ ID NO:13 and the co-stimu-
latory signaling domain comprises the amino acid sequence
of SEQ ID NO:12.

[0531] 14. The antigen binding receptor of any one of
embodiments 1 to 13, wherein the extracellular domain is
connected to the anchoring transmembrane domain, option-
ally through a peptide linker.

[0532] 15. The antigen binding receptor of embodiment
14, wherein the peptide linker comprises the amino acid
sequence GGGGS (SEQ 1D NO:17).

[0533] 16. The antigen binding receptor of any one of
embodiments 1 to 15, wherein the anchoring transmembrane
domain is connected to a co-signaling domain or to a
signaling domain, optionally through a peptide linker.
[0534] 17. The antigen binding receptor of any one of
embodiments 1 to 16, wherein the signaling and/or co-
signaling domains are connected, optionally through at least
one peptide linker.

[0535] 18. The antigen binding receptor of any one of
embodiments 1 to 17, wherein the antigen binding moiety is
a scFv fragment, wherein the scFv fragment is connected at
the C-terminus to the N-terminus of the anchoring trans-
membrane domain, optionally through a peptide linker.
[0536] 19. The antigen binding receptor of any one of
embodiments 1 to 17, wherein the antigen binding moiety is
a Fab fragment or a crossFab fragment, wherein the Fab or
crossFab fragment is connected at the C-terminus of the
heavy chain to the N-terminus of the anchoring transmem-
brane domain, optionally through a peptide linker.

[0537] 20. The antigen binding receptor of any one of
embodiments 7 to 19, wherein the antigen binding receptor
comprises one co-signaling domain, wherein the co-signal-
ing domain is connected at the N-terminus to the C-terminus
of the anchoring transmembrane domain.

[0538] 21. The antigen binding receptor of embodiment
20, wherein the antigen binding receptor additionally com-
prises one stimulatory signaling domain, wherein the stimu-
latory signaling domain is connected at the N-terminus to
the C-terminus of the co-stimulatory signaling domain.
[0539] 22. The antigen binding receptor of any one of
embodiments 1 to 21, wherein the non-mutated parent Fc
domain is an IgG1 or an IgG4 Fc domain, particularly a
human IgG1 Fc domain.
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[0540] 23. The antigen binding receptor of any one of
embodiments 1 to 22, wherein the mutated Fe domain
comprises at least one amino acid mutation at a position
selected from the group consisting of 1.234, 1.235, 1253,
H310, P331, P329 and H435 according to EU numbering, in
particular wherein the amino acid mutation is [234A,
[.235A, 1253A, N297A, H310A, P329G and/or H435A.
[0541] 24 The antigen binding receptor of any one of
embodiments 1 to 23, wherein the mutant Fc domain com-
prises an amino acid substitution at a position selected from
the group consisting of residue 117, 118, 136, 180, 193, 212,
214, and 318 of human IgG1l Fc (SEQ ID NO: 130), in
particular wherein the amino acid mutation is L117A,
L118A, 1136A, N180A, HI193A, P212G, P214G and/or
H318A.

[0542] 25. The antigen binding receptor of any one of
embodiments 1 to 24, wherein the mutated Fc domain
comprises at least one amino acid mutation at a position
selected from the group consisting of 1.234, [.235 and P329
according to EU numbering, in particular the amino acid
mutations [.234A, L.235A and P329G (“PGLALA™).
[0543] 26. The antigen binding receptor of any one of
embodiments 1 to 25, wherein the mutated Fc domain
comprises the amino acid mutation P329G according to EU
numbering, wherein Fcy receptor binding of the mutated Fc
domain is reduced compared to Fey receptor binding of the
non-mutated parent Fc domain, in particular wherein the Fey
receptor is human FeyRIIla and/or FeyRlIla.

[0544] 27 The antigen binding receptor of any one of
embodiments 1 to 26, wherein the mutant Fc domain com-
prises an amino acid substitution at position 212 of human
1gG1 Fe (SEQ ID NO: 130), in particular wherein the amino
acid mutation is P212G.

[0545] 28. The antigen binding receptor of any one of
embodiments 1 to 24, wherein the mutated Fc domain
comprises at least one amino acid mutation at a position
selected from the group consisting of 1253, H310 and H435
according to EU numbering, in particular the amino acid
mutations 1253A, H310A and H435A (“AAA”), wherein
FcRn binding of the mutated Fc domain is reduced com-
pared to FcRn binding of the non-mutated parent Fc domain.
[0546] 29 The antigen binding receptor of any one of
embodiments 1 to 24 or 28, wherein the mutant F¢ domain
comprises an amino acid substitution at positions 136, 193,
and 318 of human IgG1 Fe¢ (SEQ ID NO: 130), in particular
wherein the amino acid mutation is 1136A, H193A, and
H318A (“AAA”).

[0547] 30. The antigen binding receptor of any one of
embodiments 1 to 27, wherein the at least one antigen
binding moiety is capable of specific binding to a mutated Fc
domain comprising the P329G mutation but not capable of
specific binding to the non-mutated parent Fc domain,
wherein the antigen binding moiety comprises:

[0548] (i) a heavy chain variable region (VH) compris-
ing
[0549] (a) the heavy chain complementarity-deter-

mining region (CDR H) 1 amino acid sequence
RYWMN (SEQ ID NO:1);
[0550] (b) the CDR H2 amino acid sequence
EITPDSSTINYTPSLKD (SEQ ID NO:2); and
[0551] (c¢) the CDR H3 amino acid sequence
PYDYGAWFAS (SEQ ID NO:3); and

[0552] (ii) a light chain variable region (VL) comprising
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[0553] (d) the light chain complementary-determin-
ing region (CDR L) 1 amino acid sequence RSST-
GAVTTSNYAN (SEQ ID NO:4),

[0554] (e) the CDR L2 amino acid sequence GTNK-
RAP (SEQ ID NO:5); and

[0555] () the CDR L3 amino acid sequence
ALWYSNHWYV (SEQ ID NO:6).

[0556] 31. The antigen binding receptor of any one of
embodiments 1 to 27 or 30, wherein the at least one antigen
binding moiety is capable of specific binding to a mutated Fc
domain comprising the P329G mutation but not capable of
specific binding to the non-mutated parent Fc domain,
wherein the antigen binding moiety comprises a heavy chain
variable region (VH) comprising an amino acid sequence
that is at least about 95%, 96%, 97%, 98%, 99% or 100%
identical to an amino acid sequence selected from the group
consisting of SEQ ID NO:8 and SEQ ID NO:32, and a light
chain variable region (VL) comprising an amino acid
sequence that is at least about 95%, 96%, 97%, 98%, 99%
or 100% identical to an amino acid sequence selected from
the group consisting of SEQ ID NO:9 and SEQ ID NO:33.
[0557] 32. The antigen binding receptor of embodiment 1
to 27, 30 or 31, wherein the at least one antigen binding
moiety comprises the heavy chain variable region (VH) of
SEQ ID NO:8 and the light chain variable region (VL) of
SEQ ID NO:9.
[0558] 33. The antigen binding receptor of any one of
embodiments 1 to 27 or 30 to 32, wherein the at least one
antigen binding moiety is a scFv capable of specific binding
to a mutated Fc domain comprising the P329G mutation but
not capable of specific binding to the non-mutated parent Fc
domain, wherein the antigen binding receptor comprises an
amino acid sequence that is at least about 95%, 96%, 97%,
98%, 99% or 100% identical to an amino acid sequence
selected from the group consisting of SEQ ID NO:7 and
SEQ ID NO:31.
[0559] 34. The antigen binding receptor of embodiment
33, comprising the amino acid sequence of SEQ ID NO:7.
[0560] 35. The antigen binding receptor of any one of
embodiments 1 to 27 or 30 to 32, wherein the at least one
antigen binding moiety is a Fab fragment capable of specific
binding to a mutated Fc domain comprising the P329G
mutation but not capable of specific binding to the non-
mutated parent Fc domain, wherein the antigen binding
receptor comprises

[0561] a) a heavy chain fusion polypeptide that is at

least about 95%, 96%, 97%, 98%, 99% or 100%

identical to an amino acid sequence selected from the

group consisting of SEQ ID NO:39 and SEQ ID

NO:48; and

[0562] D) a light chain polypeptide that is at least about
95%, 96%, 97%, 98%, 99% or 100% identical to an
amino acid sequence selected from the group consisting
of SEQ ID NO:41 and SEQ ID NO:50.
[0563] 36. The antigen binding receptor of embodiment
35, comprising
[0564] a) the heavy chain fusion polypeptide of SEQ ID
NO:39; and
[0565] D) the light chain polypeptide of SEQ ID NO:41.
[0566] 37. The antigen binding receptor of any one of
embodiments 1 to 24 or 28 to 29, wherein the at least one
antigen binding moiety is capable of specific binding to a
mutated Fc domain comprising the 1253A, H310A and
H435A (“AAA”) mutations but not capable of specific
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binding to the non-mutated parent Fc domain, wherein the
antigen binding moiety comprises:

[0567] (i) a heavy chain variable region (VH) compris-
ing
[0568] (a) the heavy chain complementarity-deter-

mining region (CDR H) 1 amino acid sequence
SYGMS (SEQ ID NO:53);
[0569] (b) the CDR H2 amino acid sequence
SSGGSY (SEQ ID NO:54); and
[0570] (c) the CDR H3 amino acid sequence LGMIT-
TGYAMDY (SEQ ID NO:55); and
[0571] (ii) a light chain variable region (VL) comprising
[0572] (d) the light chain complementary-determin-
ing region (CDR L) 1 amino acid sequence RSSQ-
TIVHSTGHTYLE (SEQ ID NO:56);
[0573] (e) the CDR L2 amino acid sequence
KVSNRFS (SEQ ID NO:57); and
[0574] (f) the CDR L3 amino acid sequence
FQGSHVPYT (SEQ ID NO:58).
[0575] 38. The antigen binding receptor of any one of
embodiments 1 to 24, 28, 29 or 37, wherein the at least one
antigen binding moiety is capable of specific binding to a
mutated Fc domain comprising the 1253A, H310A and
H435A (“AAA”) mutations but not capable of specific
binding to the non-mutated parent Fc domain, wherein the
antigen binding moiety comprises a heavy chain variable
region (VH) comprising an amino acid sequence that is at
least about 95%, 96%, 97%, 98%, 99% or 100% identical to
the amino acid sequence of SEQ ID NO:61 and a light chain
variable region (VL) comprising an amino acid sequence
that is at least about 95%, 96%, 97%, 98%, 99% or 100%
identical to the amino acid sequence of SEQ ID NO:62.
[0576] 39. The antigen binding receptor of embodiment 1
to 24, 28, 29 or 37 to 38, wherein the at least one antigen
binding moiety comprises
[0577] a) the heavy chain variable region (VH) of SEQ
ID NO:61; and
[0578] b) the light chain variable region (VL) of SEQ
ID NO:62.
[0579] 40. The antigen binding receptor of any one of
embodiments 1 to 24, 28, 29 or 37 to 39, wherein the at least
one antigen binding moiety is a scFv capable of specific
binding to a mutated Fc domain comprising the 1253A,
H310A and H435A (“AAA”) mutations but not capable of
specific binding to the non-mutated parent Fc domain,
wherein the antigen binding receptor comprises an amino
acid sequence that is at least about 95%, 96%, 97%, 98%,
99% or 100% identical to the amino acid sequence of SEQ
ID NO:59.
[0580] 41. The antigen binding receptor of embodiment
40, comprising the amino acid sequence of SEQ ID NO:59.
[0581] 42. The antigen binding receptor of any one of
embodiments 1 to 27 or 30 to 32, wherein the at least one
antigen binding moiety is a Fab fragment capable of specific
binding to a mutated Fc domain comprising the P329G
mutation but not capable of specific binding to the non-
mutated parent Fc domain, wherein the antigen binding
receptor comprises
[0582] a) a heavy chain fusion polypeptide that is at
least about 95%, 96%, 97%, 98%, 99% or 100%
identical to the amino acid sequence of SEQ ID NO:39;
and
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[0583] D) a light chain polypeptide that is at least about
95%, 96%, 97%, 98%, 99% or 100% identical to the
amino acid sequence of SEQ ID NO:41.

[0584] 43. The antigen binding receptor of embodiment
42, comprising

[0585] a) the heavy chain fusion polypeptide of SEQ ID
NO:39; and

[0586] D) the light chain polypeptide of SEQ ID NO:41.

[0587] 44. An isolated polynucleotide encoding the anti-
gen binding receptor of any one of embodiments 1 to 43.
[0588] 45. An isolated polynucleotide encoding a heavy
chain fusion polypeptide or a light chain polypeptide of the
antigen binding receptor of any one of embodiments 1 to 32,
35 to 39 and 42 to 43.

[0589] 46. A composition encoding the antigen binding
receptor of any one of embodiments 1 to 32, 35 to 39 and 42
to 43, comprising a first isolated polynucleotide encoding a
heavy chain fusion polypeptide, and a second isolated poly-
nucleotide encoding a light chain polypeptide.

[0590] 47. A polypeptide encoded by the polynucleotide of
any one of embodiments 44 or 45 or by the composition of
embodiment 46.

[0591] 48. A vector, particularly an expression vector,
comprising the polynucleotide of embodiment 44 or the
polynucleotides of embodiment 45.

[0592] 49. A transduced T cell comprising the polynucle-
otide of embodiment 44, the composition of embodiment 46
or the vector of embodiment 48.

[0593] 50. A transduced T cell capable of expressing the
antigen binding receptor of any one of embodiments 1 to 43.
[0594] 51. The transduced T cell of any one of embodi-
ments 49 or 50, wherein the transduced T cell is co-
transduced with a T cell receptor (TCR) capable of specific
binding of a target antigen.

[0595] 52. A kit comprising

[0596] (A) atransduced T cell capable of expressing the
antigen binding receptor of any one of embodiments 1
to 43; and

[0597] (B) an antibody comprising a mutated Fc
domain;
[0598] wherein the antigen binding receptor is capable

of specific binding to the mutated Fc domain but not
capable of specific binding to the non-mutated parent
Fc domain.

[0599] 53. A kit comprising
[0600] (A) an isolated polynucleotide encoding the anti-
gen binding receptor of any one of embodiments 1 to
43; and
[0601] (B) an antibody comprising a mutated Fc
domain;
[0602] wherein the antigen binding receptor is capable

of specific binding to the mutated Fc domain but not
capable of specific binding to the non-mutated parent
Fc domain.
[0603] 54. A kit comprising
[0604] (A) the composition of embodiment 46 or the
vector of embodiment 48 encoding the antigen binding
receptor of any one of embodiments 1 to 43; and

[0605] (B) an antibody comprising a mutated Fc
domain;
[0606] wherein the antigen binding receptor is capable

of specific binding to the mutated Fc domain but not
capable of specific binding to the non-mutated parent
Fc domain.
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[0607] 55. The kit of any one of embodiments 52 to 54,
wherein the non-mutated parent Fc domain is an IgG1 or an
IgG4 Fc domain, particularly a human IgG1 Fc domain.
[0608] 56. The kit of any one of embodiments 52 to 55,
wherein Fc receptor binding of the mutated Fc domain is
reduced compared to Fc receptor binding of the non-mutated
parent Fc domain, particularly wherein the Fc receptor is a
Fey receptor or neonatal Fc receptor (FcRn).

[0609] 57. The kit of embodiment 56, wherein Fc receptor
binding is measured by Surface Plasmon Resonance (SPR)
at 25° C.

[0610] 58. The kit of any one of embodiments 52 to 57,
wherein the mutated Fc domain comprises at least one
amino acid mutation at a position selected from the group
consisting of .234, 1,235, 1253, H310, P331, P329 and H435
according to EU numbering, in particular wherein the amino
acid mutation is 1.234A, L235A, 1253A, N297A, H310A,
P329G and/or H435A.

[0611] 59. The kit of any one of embodiments 52 to 58,
wherein the mutated Fc domain comprises at least one
amino acid mutation at a position selected from the group
consisting of 1.234, 1.235 and P329 according to EU num-
bering, in particular the amino acid mutations [.234A,
L.235A and P329G (“PGLALA”).

[0612] 60. The kit of any one of embodiments 52 to 59,
wherein the mutated Fc domain comprises the amino acid
mutation P329G according to EU numbering.

[0613] 61. The kit of any one of embodiments 52 to 60,
wherein the mutated Fc domain comprises at least one
amino acid mutation at a position selected from the group
consisting of 1253, H310 and H435 according to EU num-
bering, in particular the amino acid mutations 1253A,
H310A and H435A (“AAA”).

[0614] 62. The kit of any one of embodiments 52 to 61,
wherein the antibody comprising the mutated Fc domain is
capable of specific binding to an antigen on the surface of a
tumor cell, in particular wherein the antigen is selected from
the group consisting of FAP, CEA, p95, BCMA, EpCAM,
MSLN, MCSP, HER-1, HER-2, HER-3, CD19, CD20,
CD22, CD33, CD38, CD52FI1t3, FOLR1, Trop-2, CA-12-5,
HLA-DR, MUC-1 (mucin), A33-antigen, PSMA, PSCA,
transferrin-receptor, TNC (tenascin) and CA-IX, and/or to a
peptide bound to a molecule of the human major histocom-
patibility complex (MHC).

[0615] 63. The kit of any one of embodiments 52 to 62,
wherein the antibody comprising the mutated Fc domain is
capable of specific binding to an antigen selected from the
group consisting of fibroblast activation protein (FAP),
carcinoembryonic antigen (CEA), mesothelin (MSLN),
CD20, folate receptor 1 (FOLR1) and tenascin (TNC).
[0616] 64. The kit of any one of embodiments 52 to 63 for
use as a medicament.

[0617] 65. The antigen binding receptor of any one of
embodiments 1 to 43 or the transduced T cell of any one of
embodiments 49 to 51 for use as a medicament, wherein a
transduced T cell expressing the antigen binding receptor is
administered before, simultaneously with or after adminis-
tration of an antibody comprising a mutated Fc domain
wherein the antigen binding receptor is capable of specific
binding to the mutated Fc domain but not capable of specific
binding to the non-mutated parent Fc domain.

[0618] 66. The kit of any one of embodiments 52 to 63 for
use in the treatment of a disease, in particular for use in the
treatment of a malignant disease.
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[0619] 67. The antigen binding receptor of any one of
embodiments 1 to 43 or the transduced T cell of any one of
embodiments 49 to 51 for use in the treatment of a malignant
disease, wherein the treatment comprises administration of
a transduced T cell expressing the antigen binding receptor
before, simultaneously with or after administration of an
antibody comprising a mutated Fc domain wherein the
antigen binding receptor is capable of specific binding to the
mutated Fc domain but not capable of specific binding to the
non-mutated parent Fc domain.

[0620] 68. The antigen binding receptor, the transduced T
cell or the kit for use according to embodiment 66 or 67,
wherein said malignant disease is selected from cancer of
epithelial, endothelial or mesothelial origin and cancer of the
blood.

[0621] 69. The antigen binding receptor, the transduced T
cell or the kit for use according to embodiments 66 to 68,
wherein the antibody comprising the mutated Fc domain is
capable of specific binding to an antigen on the surface of
tumor cells, in particular wherein the antigen is selected
from the group comsisting of FAP, CEA, p95, BCMA,
EpCAM, MSLN, MCSP, HER-1, HER-2, HER-3, CD19,
CD20, CD22, CD33, CD38, CD52F1t3, FOLR1, Trop-2,
CA-12-5, HLA-DR, MUC-1 (mucin), A33-antigen, PSMA,
PSCA, transferrin-receptor, TNC (tenascin) and CA-IX,
and/or to a peptide bound to a molecule of the human major
histocompatibility complex (MHC).

[0622] 70. The antigen binding receptor, the transduced T
cell or the kit for use according to embodiments 66 to 69,
wherein the antibody comprising the mutated Fc domain is
capable of specific binding to an antigen selected from the
group consisting of fibroblast activation protein (FAP),
carcinoembryonic antigen (CEA), mesothelin (MSLN),
CD20, folate receptor 1 (FOLR1) and tenascin (TNC).
[0623] 71. The antigen binding receptor, the transduced T
cell or the kit for use according to any one of embodiments
66 to 70, wherein the transduced T cell is derived from a cell
isolated from the subject to be treated.

[0624] 72. The antigen binding receptor, the transduced T
cell or the kit for use according to any one of embodiments
66 to 70, wherein the transduced T cell is not derived from
a cell isolated from the subject to be treated.

[0625] 73. A method of treating a disease in a subject,
comprising administering to the subject a transduced T cell
capable of expressing the antigen binding receptor of any
one of embodiments 1 to 43 and administering before,
simultaneously with or after administration of the trans-
duced T cell a therapeutically effective amount of an anti-
body comprising a mutated Fc domain, wherein the antigen
binding receptor is capable of specific binding to the
mutated Fc domain but not capable of specific binding to the
non-mutated parent Fc domain.

[0626] 74. The method of embodiment 73, additionally
comprising isolating a T cell from the subject and generating
the transduced T cell by transducing the isolated T cell with
the polynucleotide of embodiment 44, the composition of
embodiment 46 or the vector of embodiment 48.

[0627] 75. The method of embodiment 74, wherein the T
cell is transduced with a retroviral or lentiviral vector
construct or with a non-viral vector construct.

[0628] 76. The method of embodiment 75, wherein the
non-viral vector construct is a sleeping beauty minicircle
vector.
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[0629] 77. The method of any one of embodiments 73 to
76, wherein the transduced T cell is administered to the
subject by intravenous infusion.

[0630] 78. The method of any one of embodiments 73 to
77, wherein the transduced T cell is contacted with anti-CD3
and/or anti-CD28 antibodies prior to administration to the
subject.

[0631] 79. The method of any one of embodiments 73 to
78, wherein the transduced T cell is contacted with at least
one cytokine prior to administration to the subject, prefer-
ably with interleukin-2 (IL-2), interleukin-7 (IL-7), inter-
leukin-15 (IL-15), and/or interleukin-21, or variants thereof.
[0632] 80. The method of any one of embodiments 73 to
79, wherein the disease is a malignant disease.

[0633] 81. The method of any one of embodiments 73 to
79, wherein the disease is selected from cancer of epithelial,
endothelial or mesothelial origin and cancer of the blood.
[0634] 82. A method for inducing lysis of a target cell,
comprising contacting the target cell with a transduced T cell
capable of expressing the antigen binding receptor of any
one of embodiments 1 to 43 in the presence of an antibody
comprising a mutated Fc domain wherein the antigen bind-
ing receptor is capable of specific binding to the mutated Fc
domain but not capable of specific binding to the non-
mutated parent Fc domain.

[0635] 83. The method of embodiment 82, wherein the
target cell is a cancer cell.

[0636] 84. The method of any one of embodiments 82 or
83, wherein the target cell expresses an antigen selected
from the group consisting of FAP, CEA, p95, BCMA,
EpCAM, MSLN, MCSP, HER-1, HER-2, HER-3, CD19,
CD20, CD22, CD33, CD38, CD52F1t3, FOLR1, Trop-2,
CA-12-5, HLA-DR, MUC-1 (mucin), A33-antigen, PSMA,
PSCA, transferrin-receptor, TNC (tenascin) and CA-IX.
[0637] 85. The method of any one of embodiments 82 to
84, wherein the target cell expresses an antigen selected
from the group consisting of fibroblast activation protein
(FAP), carcinoembryonic antigen (CEA), mesothelin
(MSLN), CD20, folate receptor 1 (FOLR1), and tenascin
(TNC).

[0638] 86. Use of the antigen binding receptor of any one
of embodiments 1 to 43, the polynucleotides of any one of
embodiments 44 and 45 or the transduced T cell of any one
of embodiments 49 to 51 for the manufacture of a medica-
ment.

[0639] 87. The use of embodiment 86, wherein the medi-
cament is for treatment of a malignant disease.

[0640] 88. The use of embodiment 86, wherein the medi-
cament is for treatment of a disease.

[0641] 89. The use of embodiment 87, characterized in
that said malignant disease is selected from cancer of
epithelial, endothelial or mesothelial origin and cancer of the
blood.

[0642] 90. The use of embodiment 88, characterized in
that said disease is selected from cancer of epithelial,
endothelial or mesothelial origin and cancer of the blood.
[0643] These and other embodiments are disclosed and
encompassed by the description and Examples of the present
invention. Further literature concerning any one of the
antibodies, methods, uses and compounds to be employed in
accordance with the present invention may be retrieved from
public libraries and databases, using for example electronic
devices. For example, the public database “Medline”, avail-
able on the Internet, may be utilized, for example under
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http://www.ncbi.nlm.nih.gov/PubMed/medline.html.  Fur-
ther databases and addresses, such as http:/www.ncbi.nlm.
nih.gov/, http://www.infobiogen ft/, http://www.fmi.ch/biol-
ogy/research_tools.html, http://www.tigr.org/, are known to
the person skilled in the art and can also be obtained using,
e.g., http://www.lycos.com.

EXAMPLES

[0644] The following are examples of methods and com-
positions of the invention. It is understood that various other
embodiments may be practiced, given the general descrip-
tion provided above.

Recombinant DNA Techniques

[0645] Standard methods were used to manipulate DNA as
described in Sambrook et al., Molecular cloning: A labora-
tory manual; Cold Spring Harbor Laboratory Press, Cold
Spring Harbor, New York, 1989. The molecular biological
reagents were used according to the manufacturer’s instruc-
tions. General information regarding the nucleotide
sequences of human immunoglobulin light and heavy chains
is given in: Kabat, E. A. et al., (1991) Sequences of Proteins
of Immunological Interest, Fifth Ed., NIH Publication No
91-3242.

DNA Sequencing

[0646] DNA sequences were determined by double strand
sequencing.

Gene Synthesis

[0647] Desired gene segments were either generated by
PCR using appropriate templates or were synthesized by
Geneart AG (Regensburg, Germany) from synthetic oligo-
nucleotides and PCR products by automated gene synthesis.
The gene segments flanked by singular restriction endonu-
clease cleavage sites were cloned into standard cloning/
sequencing vectors. The plasmid DNA was purified from
transformed bacteria and concentration determined by UV
spectroscopy. The DNA sequence of the subcloned gene
fragments was confirmed by DNA sequencing. Gene seg-
ments were designed with suitable restriction sites to allow
sub-cloning into the respective expression vectors. All con-
structs were designed with a 5'-end DNA sequence coding
for a leader peptide which targets proteins for secretion in
eukaryotic cells.

Protein Purification

[0648] Proteins were purified from filtered cell culture
supernatants referring to standard protocols. In brief, anti-
bodies were applied to a Protein A Sepharose column (GE
healthcare) and washed with PBS. Elution of antibodies was
achieved at pH 2.8 followed by immediate neutralization of
the sample. Aggregated protein was separated from mono-
meric antibodies by size exclusion chromatography (Super-
dex 200, GE Healthcare) in PBS or in 20 mM Histidine, 150
mM NaCl pH 6.0. Monomeric antibody fractions were
pooled, concentrated (if required) using e.g., a MILLIPORE
Amicon Ultra (30 MWCO) centrifugal concentrator, frozen
and stored at —20° C. or —80° C. Part of the samples were
provided for subsequent protein analytics and analytical
characterization e.g. by SDS-PAGE and size exclusion chro-
matography (SEC).
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SDS-PAGE

[0649] The NuPAGE® Pre-Cast gel system (Invitrogen)
was used according to the manufacturer’s instruction. In
particular, 10% or 4-12% NuPAGE® Novex® Bis-TRIS
Pre-Cast gels (pH 6.4) and a NuPAGE® MES (reduced gels,
with NuPAGE® Antioxidant running buffer additive) or
MOPS (non-reduced gels) running buffer was used.

Analytical Size Exclusion Chromatography

[0650] Size exclusion chromatography (SEC) for the
determination of the aggregation and oligomeric state of
antibodies was performed by HPLC chromatography.
Briefly, Protein A purified antibodies were applied to a Tosoh
TSKgel G3000SW column in 300 mM NaCl, 50 mM
KH,PO,/K,HPO,, pH 7.5 on an Agilent HPL.C 1100 system
or to a Superdex 200 column (GE Healthcare) in 2xPBS on
a Dionex HPLC-System. The eluted protein was quantified
by UV absorbance and integration of peak areas. BioRad
Gel Filtration Standard 151-1901 served as a standard.

Antibody Production

[0651] The Pro329Gly, Leu234Ala and Leu235Ala muta-
tions were introduced in the constant region to abrogate
binding to Fc gamma receptors according to the method
described in International Patent Appl. Publ. No. WO2012/
130831A1. Accordingly, the 1253A, H310A and H435A
(“AAA”) mutations were introduced in the constant region
to abrogate binding to FcRn. The respective antibodies were
produced by co-transfecting HEK293-EBNA cells with the
mammalian expression vectors using polyethylenimine. The
cells were transfected with the corresponding expression
vectors for heavy and light chains in a 1:1 ratio.

Lentiviral Transduction of Jurkat NFAT T Cells

[0652] To produce lentiviral vectors, respective DNA
sequences for the correct assembly of the antigen binding
receptor were cloned in frame in a lentiviral polynucleotide
vector under a constitutively active human cytomegalovirus
immediate early promoter (CMV). The retroviral vector
contained a woodchuck hepatitis virus posttranscriptional
regulatory element (WPRE), a central polypurine tract
(cPPT) element, a pUC origin of replication and a gene
encoding for antibiotic resistance facilitating the propaga-
tion and selection in bacteria.

[0653] To produce functional virus particles, Lipo-
fectamine LTX™ based transfection was performed using
60-70% confluent Hek293T cells (ATCC CRL3216) and
CAR containing vectors as well as pCMV-VSV-G:pRSV-
REV:pCgpV transfer vectors at 3:1:1:1 ratio. After 48 h
supernatant was collected, centrifuge for 5 minutes at 250 g
to remove cell debris and filtrated through 0.45 or 0.22 pm
polyethersulfon filter. Concentrated virus particles (Lenti-x-
Concentrator, Takara) were used to transduce Jurkat NFAT
cells (Signosis). Positive transduced cells were sorted as
pool or single clones using FACSARIA sorter (BD Biosci-
ence). After cell expansion to appropriate density Jurkat
NFAT T cells were used for experiments.

Example 1

[0654] Described herein is a Jurkat NFAT T cell reporter
assay using CD20 expressing SUDHDL4 tumor cells as
target cells and a sorted pool of Anti-P329G-ds-Fab-
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CD28ATD-CD28CSD-CD3zSSD expressing Jurkat NFAT
T cells (FIG. 6A) or a pool of Anti-P329G-ds-scFv-
CD28ATD-CD28CSD-CD3zSSD expressing Jurkat NFAT
T cells (FIG. 6B) as target cells. GA101 IgG with P329G
LALA mutation was used as IgG, which on one hand
recognizes the tumor antigen and on the other hand is
recognized by the transduced Jurkat NFAT T cells. As
positive control a 96 well plate (Cellstar Greiner-bio-one,
CAT-No. 655185) was coated with 10 pg/ml CD3 antibody
(from Biolegend®) in phosphate buffered saline (PBS)
either for 4° C. over night or for at least 1 h at 37° C. The
CD3 coated wells were washed twice with PBS, after the
final washing step PBS was fully removed. Effector cells or
Jurkat NFAT wild type cells were counted and checked for
their viability using Cedex HiRes. The cell number was
adjusted to 1x10° viable cells/ml. Therefore an appropriate
aliquot of the cell suspension was pelleted at 210 g for 5 min
at room temperature (RT) and resuspended in fresh RPMI-
160+10% FCS+1% Glutamax (growth medium). Target
cells expressing the antigen of interest, were counted and
checked for their viability as well. The cell number was
adjusted, analog as described for the effector cells, to 1x10°
viable cells/ml in growth medium. Target cells and effector
cells were plated in either 5:1 or 1:1 E:T ratio (110.000 cells
per well in total) in triplicates in a 96-well suspension
culture plate (Greiner-bio one). As a next step a serial
dilution of GA101 with P329G LALA mutation, targeting
the antigen of interest, was prepared in growth medium
using a 2 ml deep well plate (Axygen®). To obtain final
concentrations ranging from 1 pg/ml to 0.0001 pg/ml in a
final volume of 200 ul per well, a 50 pl aliquot of the
different dilutions was pipetted to the respective wells. The
96 well plate was centrifuged for 2 min at 190 g and RT.
Sealed with Parafilm®, the plate was incubated at 37° C. and
5% CO2 in a humidity atmosphere. After 20 h incubation the
content of each well was mixed by pipetting up and down 10
times using a multichannel pipette. 100 pl cell suspension
was transferred to a new white flat clear bottom 96 well plate
(Greiner-bio-one) and 100 ul ONE-Glo™ Luciferase Assay
(Promega) was added. After 15 min incubation in the dark
on a rotary shaker at 300 rpm and RT luminescence was
measured using Tecan® Spark10M plate reader, 1 sec/well
as detection time. Upon co-cultivation of target and effector
cells in a ratio 5:1 (dots) or 1:1 (squares) for 20 h the graphs
show a dose-dependent activation of Anti-P329G-ds-Fab-
CD28ATD-CD28CSD-CD3zSSD expressing Jurkat NFAT
T cells as well as Anti-P329G-ds-scFv-CD28ATD-
CD28CSD-CD3zSSD expressing Jurkat NFAT T cells when
GA101 IgG with P329G LALA mutation was used as
antibody (FIGS. 6A and 6B, depicted in black). If the
GA101 IgG without P329G LALA mutation (FIGS. 6A and
6B, depicted in grey) was used, no activation of the trans-
duced Jurkat NFAT T cells was detectable. Each point
represents the mean value of biological duplicates, each
performed as technical duplicate. All values are depicted as
baseline corrected. Standard deviation is indicated by error
bars.

Example 2

[0655] Described herein is a Jurkat NFAT T cell reporter
assay using CD20 expressing SUDHDL4 (FIGS. 7C and
7D) or WSUDLCL2 (FIGS. 7A and 7B) tumor cells as target
cells and single clone Jurkat NFAT cells expressing Anti-
P329G-ds-Fab-CD28ATD-CD28CSD-CD3zSSD  as target
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cells. GA101 IgG with P329G LALA mutation was used as
IgG which on one hand recognizes the tumor antigen and on
the other hand is recognized by the Jurkat NFAT T cells.
Effector cells or Jurkat NFAT wild type cells were counted
and checked for their viability using Cedex HiRes. The cell
number was adjusted to 1x10° viable cells/ml. Therefore an
appropriate aliquot of the cell suspension was pelleted at 210
g for 5 min at room temperature (RT) and resuspended in
fresh RPMI-160+10% FCS+1% Glutamax (growth
medium). Target cells expressing the antigen of interest,
were counted and checked for their viability as well. The cell
number was adjusted, analog as described for the effector
cells, to 1x10° viable cells/ml in growth medium. Target
cells and effector cells were plated in either 10:1, 5:1 or 1:1
E:T ratio (110.000 cells per well in total) in triplicates in a
96-well suspension culture plate (Greiner-bio one). As a next
step a serial dilution of GA101 with P329G L ALLA mutation,
targeting the antigen of interest, was prepared in growth
medium using a 2 ml deep well plate (Axygen®).

[0656] To obtain final concentrations ranging from 1
pg/ml to 0.0001 pg/ml in a final volume of 200 ul per well,
a 50 pl aliquot of the different dilutions was pipetted to the
respective wells. The 96 well plate was centrifuged for 2 min
at 190 g and RT. Sealed with Parafilm®, the plate was
incubated at 37° C. and 5% CO2 in a humidity atmosphere.
After 20 h incubation the content of each well was mixed by
pipetting up and down 10 times using a multichannel pipette.
100 pl cell suspension was transferred to a new white flat
clear bottom 96 well plate (Greiner-bio-one) and 100 ul
ONE-Glo™ Luciferase Assay (Promega) was added. After
15 min incubation in the dark on a rotary shaker at 300 rpm
and RT luminescence was measured using Tecan®
Spark10M plate reader, 1 sec/well as detection time.
[0657] Upon co-cultivation of target and effector cells in a
ratio 10:1 (dots), 5:1 (squares) or 1:1 (triangles) for 20 h the
graphs show a GA101 IgG with P329G LALA dose-depen-
dent activation of  Anti-P329G-ds-Fab-CD28ATD-
CD28CSD-CD3zSSD  expressing Jurkat NFAT T cells
(FIGS. 7A-7D, depicted in black). If the GA101 IgG without
P329G LALA mutation (FIGS. 7A-7D, depicted in grey)
was used, then only little activation of the transduced Jurkat
NFAT T cells was detectable at the highest antibody con-
centration of 1 pg/ml. Each point represents the mean value
of technical duplicate. All values are depicted as baseline
corrected. Standard deviation is indicated by error bars.

Example 3

[0658] Described herein is a Jurkat NFAT T cell reporter
assay performed using adherent FAP expressing NIH/3T3-
huFAP cl 19 tumor cells as target cells. As effector cells a
sorted pool of Anti-P329G-ds-Fab-CD28ATD-CD28CSD-
CD3zSSD expressing Jurkat NFAT T cells (FIG. 8A) or
Anti-P329G-ds-scFv-CD28ATD-CD28CSD-CD3zSSD

expressing Jurkat NFAT T cells (FIG. 8C) were used. FAP
4B9 IgG with P329G LALA mutation was used as IgG
which on one hand recognizes the tumor antigen and on the
other hand is recognized by the Jurkat NFAT T cells. IgG
DP47/vk3 harboring P329G LALA mutation was included
as isotype control. As positive control wells of a 96 well
plate (Greiner-bio-one, CAT-No. 655185) were coated with
10 pg/ml CD3 antibody (from Biolegend®) in phosphate
buffered saline (PBS) for at least 1 h at 37° C. The CD3
coated wells were washed twice with PBS, after the final
washing step PBS was fully removed. Adherent NIH/3T3-
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huFAP cl 19 target cells were washed once with PBS and
detached using Trypsin. Detached cells were resuspended in
DMEM+4.5 g LD-Glucose+L-Glutamine+25 mM HEPES+
10% FCS and 1% Glutamax. Effector cells or Jurkat NFAT
wild type T cells were counted and checked for their
viability using Cedex HiRes. The cell number was adjusted
to 1x10° viable cells/ml. Therefore an appropriate aliquot of
the cell suspension was pelleted at 210 g for 5 min at room
temperature (RT) and resuspended in fresh RPMI-160+10%
FCS+1% Glutamax (growth medium). Target cells express-
ing the antigen of interest, were counted and checked for
their viability as well. The cell number was adjusted, analog
as described for the effector cells, to 1x10° viable cells/ml in
growth medium. Target cells and effector cells were plated
in 5:1 E:T ratio (110.000 cells per well in total) in triplicates
in a 96-well suspension culture plate (Greiner-bio one). As
a next step a serial dilution of an antibody with P329G
LALA mutation, targeting the antigen of interest, was pre-
pared in growth medium using a 2 ml deep well plate
(Axygen®). To obtain final concentrations ranging from 1
pg/ml to 0.0001 pg/ml, in a final volume of 200 ul per well,
a 50 ul aliquot of the different dilutions was pipetted to the
respective wells. The 96-well plate was centrifuged for 2
min at 190 g and RT. Sealed with Parafilm®, the plate was
incubated at 37° C. and 5% CO2 in a humidity atmosphere.
After 20 h incubation the content of each well was mixed by
pipetting up and down 10 times using a multichannel pipette.
100 pl cell suspension was transferred to a new white flat
clear bottom 96-well plate (Greiner-bio-one) and 100 ul
ONE-Glo™ Luciferase Assay (Promega) was added. After
15 min incubation in the dark on a rotary shaker at 300 rpm
and RT luminescence was measured using Tecan®
Spark10M plate reader, 1 sec/well as detection time.

[0659] FIGS. 8B and 8D, represent data of Anti-P329G-
ds-Fab-CD28ATD-CD28CSD-CD3zSSD expressing Jurkat
NFAT T cells (FIG. 8D) or Anti-P329G-ds-scFv-CD28ATD-
CD28CSD-CD3zSSD expressing Jurkat NFAT T cells (FIG.
8B) both co-cultivated with target cells and 1 ng/ml of FAP
4B9 antibody compared to different control conditions.
Upon incubation with 1 pg/ml FAP 4B9 P329G LALA,
Jurkat NFAT T cells (FIGS. 8B and 8D black triangle) as
well as target cells only (FIGS. 8B and 8D upside down
black triangle) do not show any detectable luminescence
signal.

[0660] Also Jurkat NFAT T cells show no luminescence
signal upon co-cultivation with target cells and 1 pg/ml of
FAP 4B9 antibody (FIG. 8B and FIG. 8D black diamond).
Whereas CD3 dependent activation of Jurkat NFAT cells
co-cultivated with target cells and 1 pg/ml of FAP 4B9
antibody proofs their functionality through a detectable
luminescence signal (withe dots). CD3 dependent activation
of  Anti-P329G-ds-Fab-CD28ATD-CD28CSD-CD3zSSD
expressing Jurkat NFAT T cells (FIG. 8B white squares) and
activation of Anti-P329G-ds-scFv-CD28ATD-CD28CSD-
CD3zSSD expressing Jurkat NFAT T cells (FIG. 8D
depicted in white squares) co-cultivated with target cells and
1 pg/ml of FAP 4B9 antibody shows the highest lumines-
cence signals of all, since it combines the CAR mediated
activation with CD3 mediated activation. CD3 mediated
luminescence signal is also visible when CARs are incu-
bated with target cells and 1 pg/ml of DP47/vk3 antibody
(FIG. 8B and FIG. 8D upside down white triangles). Each
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point represents the mean value of technical triplicates. All
values are depicted as baseline corrected. Standard deviation
is indicated by error bars.

Example 4

[0661] Described herein is a Jurkat NFAT T cell reporter
assay using adherent CEA expressing MKN45 tumor cells as
target cells. As effector cells a sorted pool of Anti-P329G-
ds-Fab-CD28ATD-CD28CSD-CD3zSSD expressing Jurkat
NFAT T cells (FIG. 9A) or Anti-P329G-ds-scFv-CD28ATD-
CD28CSD-CD3zSSD expressing Jurkat NFAT T cells (FIG.
9C) were used. Either CEA ASB7 1gG or CEA T84 LCHA
IgG both with P329G LALA mutation were used. Further
IgG DP47/vk3 harboring P329G LALA mutation was
included as isotype control. As positive control wells of a 96
well plate (Greiner-bio-one, CAT-No. 655185) were coated
with 10 pg/ml CD3 antibody (from Biolegend®) in phos-
phate buffered saline (PBS) for 1 h at 37° C. The CD3 coated
wells were washed twice with PBS, after the final washing
step, PBS was fully removed.

[0662] Adherent MKN45 target cells were washed once
with PBS and detached using Trypsin. Detached cells were
resuspended in DMEM+4.5 g LD-Glucose+L-Glutamine+
25 mM HEPES+10% FCS and 1% Glutamax.

[0663] Effector cells or Jurkat NFAT wild type cells were
counted and checked for their viability using Cedex HiRes.
The cell number was adjusted to 1x10° viable cells/ml.
Therefore an appropriate aliquot of the cell suspension was
pelleted at 210 g for 5 min at room temperature (RT) and
resuspended in fresh RPMI-160+410% FCS+1% Glutamax
(growth medium).

[0664] Target cells expressing the antigen of interest, were
counted and checked for their viability as well. The cell
number was adjusted, analog as described for the effector
cells, to 1x10° viable cells/ml in RPMI-1640+10% FCS+1%
Glutamax.

[0665] Target cells and effector cells were plated in 5:1
E:T ratio (110.000 cells per well in total) in triplicates in a
96-well suspension culture plate (Greiner-bio one).

[0666] As anext step a serial dilution of an antibody with
P329G LALA mutation, targeting the antigen of interest,
was prepared in growth medium using a 2 ml deep well plate
(Axygen®). To obtain final concentrations ranging from 1
pg/ml to 0.0001 pg/ml in a final volume of 200 ul per well,
a 50 pl aliquot of the different dilutions was pipetted to the
respective wells. The 96 well plate was centrifuged for 2 min
at 190 g and RT. Sealed with Parafilm®, the plate was
incubated at 37° C. and 5% CO2 in a humidity atmosphere.
[0667] After 20 h incubation the content of each well was
mixed by pipetting up and down 10 times using a multi-
channel pipette. 100 pul cell suspension was transferred to a
new white flat clear bottom 96 well plate (Greiner-bio-one)
and 100 ul ONE-Glo™ Luciferase Assay (Promega) was
added. After 15 min incubation in the dark on a rotary shaker
at 300 rpm and RT luminescence was measured using
Tecan® Spark10M plate reader, 1 sec/well as detection time.
[0668] Upon co-cultivation of target and effector cells in a
ratio 5:1 (FIGS. 9A and 9C, dots) for 20 h the graphs show
a dose-dependent activation of Anti-P329G-ds-Fab-
CD28ATD-CD28CSD-CD3zSSD expressing Jurkat NFAT
T cells as well Anti-P329G-ds-scFv-CD28ATD-CD28CSD-
CD3zSSD expressing Jurkat NFAT T cells when CEA ASB7
with P329G LALA mutation was used as antibody (FIGS.
9A and 9C grey dots). The use of CEA T84 LCHA with
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P329G LALA mutation showed only for Anti-P329G-ds-
Fab-CD28ATD-CD28CSD-CD3zSSD  expressing  Jurkat
NFAT T cells a dose dependent activation (FIG. 9A black
dots). Whereas, when using the antibody with P329G LALA
mutation an activation of Anti-P329G-ds-scFv-CD28ATD-
CD28CSD-CD3zSSD expressing Jurkat NFAT T cells was
detectable only at the highest antibody concentration of 1
pg/ml.

[0669] If the control antibody DP47/vk3 IgG with P329G
LALA mutation (FIGS. 9A and 9C, black triangles) was
used, no activation of Anti-P329G-ds-scFv-CD28ATD-
CD28CSD-CD3zSSD Jurkat NFAT T cells or Anti-P329G-
ds-Fab-CD28ATD-CD28CSD-CD3zSSD expressing Jurkat
NFAT T cells was detectable. Each point represents the mean
value of technical triplicates. Standard deviation is indicated
by error bars.

[0670] FIGS. 9B and 9D, represent data of Anti-P329G-
ds-Fab-CD28ATD-CD28CSD-CD3zSSD expressing Jurkat
NFAT T cells (FIG. 9B) or Anti-P329G-ds-scFv-CD28ATD-
CD28CSD-CD3zSSD expressing Jurkat NFAT T cells (FIG.
9D) both co-cultivated with target cells and 1 ng/ml of CEA
T8 LCHA P329G LALA or CEA A5B7 P329G LALA
antibody compared to different control conditions.

[0671] Upon incubation with 1 pg/ml CEA T8 LCHA
P329G LALA, Jurkat NFAT CAR T cells alone (FIGS. 9B
and 9D black diamond) as well as target cells alone (FIGS.
9B and 9D white circle) do not show any detectable lumi-
nescence signal.

[0672] Also Jurkat NFAT T cells do not show a detectable
luminescence signal upon co-cultivation with target cells
and 1 pg/ml IgG (FIG. 9B and FIG. 9D white square and
white diamond). Whereas CD3 dependent activation of
Jurkat NFAT T cells co-cultivated with target cells and 1
ng/ml IgG proofs their functionality through a detectable
luminescence signal (FIGS. 9B and 9D grey cross).

[0673] CD3 dependent activation of Anti-P329G-ds-Fab-
CD28ATD-CD28CSD-CD3zSSD Jurkat NFAT T cells (FIG.
9B black star and grey star) and activation of Anti-P329G-
ds-scFv-CD28ATD-CD28CSD-CD3zSSD expressing
NFAT T cells (FIG. 9D black star and grey star) co-
cultivated with target cells and 1 pg/ml IgG show the highest
luminescence signals of all, since CAR mediated activation
and CD3 mediated activation is combined. CD3 mediated
luminescence signal is also visible when CARs are incu-
bated with target cells and 1 pg/ml of DP47/vk3 antibody
(FIG. 9B and FIG. 9D, grey plus). Each point represents the
mean value of technical triplicates. Standard deviation is
indicated by error bars.

Example 5

[0674] Described herein is a Jurkat NFAT T cell reporter
assay using adherent CEA expressing MKN45 tumor cells as
target cells. As effector cells, a sorted pool of Anti-P329G-
ds-Fab-CD28ATD-CD28CSD-CD3zSSD expressing Jukat
NFAT T cells (FIG. 10C) or Anti-P329G-ds-scFv-
CD28ATD-CD28CSD-CD3zSSD expressing Jurkat NFAT
T cells (FIG. 10A) were used. Either CH1A1A 98 99 or CEA
hMN14 IgG both with P329G LALA mutation were used.
Further 1gG DP47/vk3 harboring P329G LALA mutation
was included as isotype control.

[0675] As positive control wells of a 96-well plate
(Greiner-bio-one, CAT-No. 655185) were coated with 10
ng/ml CD3 antibody (from Biolegend®) in phosphate buft-



US 2023/0390338 Al

ered saline (PBS) for 1 h at 37° C. The CD3 coated wells
were washed twice with PBS, after the final washing step,
PBS was fully removed.

[0676] Adherent MKN45 target cells were washed once
with PBS and detached using Trypsin. Detached cells were
resuspended in DMEM+4.5 g LD-Glucose+L-Glutamine+
25 mM HEPES+10% FCS and 1% Glutamax.

[0677] Effector cells or Jurkat NFAT wild type cells were
counted and checked for their viability using Cedex HiRes.
The cell number was adjusted to 1x10° viable cells/ml.
Therefore an appropriate aliquot of the cell suspension was
pelleted at 210 g for 5 min at room temperature (RT) and
resuspended in fresh RPMI-160+410% FCS+1% Glutamax
(growth medium).

[0678] Target cells expressing the antigen of interest, were
counted and checked for their viability as well. The cell
number was adjusted, analog as described for the effector
cells, to 1x10° viable cells/ml in RPMI-1640+10% FCS+1%
Glutamax.

[0679] Target cells and effector cells were plated in 5:1
E:T ratio (110.000 cells per well in total) in triplicates in a
96-well suspension culture plate (Greiner-bio one).

[0680] As anext step a serial dilution of an antibody with
P329G LALA mutation, targeting the antigen of interest,
was prepared in growth medium using a 2 ml deep well plate
(Axygen®). To obtain final concentrations ranging from 1
pg/ml to 0.0001 pg/ml in a final volume of 200 ul per well,
a 50 pl aliquot of the different dilutions was pipetted to the
respective wells. The 96 well plate was centrifuged for 2 min
at 190 g and RT. Sealed with Parafilm®, the plate was
incubated at 37° C. and 5% CO2 in a humidity atmosphere.

[0681] After 20 h incubation the content of each well was
mixed by pipetting up and down 10 times using a multi-
channel pipette. 100 pul cell suspension was transferred to a
new white flat clear bottom 96-well plate (Greiner-bio-one)
and 100 ul ONE-Glo™ Luciferase Assay (Promega) was
added. After 15 min incubation in the dark on a rotary shaker
at 300 rpm and RT luminescence was measured using
Tecan® Spark10M plate reader, 1 sec/well as detection time.

[0682] Upon 20 h co-cultivation of target cells and Anti-
P329G-ds-scFv-CD28ATD-CD28CSD-CD3zSSD  express-
ing Jurkat NFAT T cells in a ratio 5:1 (FIG. 10A black and
grey dots) no activation is detectable, when the CEAhMN14
antibody or the CH1A1A 98 99 antibody was used as (FIGS.
9A and 9B, grey dots). Anti-P329G-ds-Fab-CD28ATD-
CD28CSD-CD3zSSD expressing Jurkat NFAT T cells show
little activation at 0.1 and 1 pg/ml of both CEA hMN14
antibody or the CH1A1A 98 99 antibodies (FIG. 10C black
and grey dots).

[0683] If the control antibody DP47/vk3 IgG with P329G
LALA mutation (FIGS. 10A and 10C, black triangles) was
used, neither the activation of Anti-P329G-ds-scFv-
CD28ATD-CD28CSD-CD3zSSD expressing Jurkat NFAT
T cells nor Anti-P329G-ds-Fab-CD28ATD-CD28CSD-
CD3zSSD expressing Jurkat NFAT T cells was detectable.
Each point represents the mean value of technical triplicates.
All values are depicted as baseline corrected. Standard
deviation is indicated by error bars.

[0684] FIGS. 10B and 10D, represent data of Anti-P329G-
ds-Fab-CD28ATD-CD28CSD-CD3zSSD expressing Jurkat
NFAT T cells (Figure D) or Anti-P329G-ds-scFv-
CD28ATD-CD28CSD-CD3zSSD expressing NFAT T cells
(FIG. 9D) both co-cultivated with target cells and 1 pg/ml of

Dec. 7, 2023

CEA hMNI14 antibody or the CHIAIA 98 99 antibody
compared to different control conditions.

[0685] All performed control experiments do not show
any detectable luminescence signal, except those where
CD3 was used as an activation stimulus. Each point repre-
sents the mean value of technical triplicates. Standard devia-
tion is indicated by error bars.

Example 6

[0686] Described herein is a Jurkat NFAT T cell reporter
assay using adherent TNC expressing CT26TNC cl 19
tumor cells as target cells. As effector cells, a sorted pool of
Anti-P329G-ds-Fab-CD28ATD-CD28CSD-CD3zSSD
expressing Jurkat NFAT T cells (FIG. 11C) or Anti-P329G-
ds-scFv-CD28ATD-CD28CSD-CD3zSSD  expressing Jur-
kat NFAT T cells (FIG. 11A) were used. TNCA2B10 with
P329G LALA mutation was used as IgG. Further IgG
DP47/vk3 harboring P329G LALA mutation was included
as isotype control.

[0687] As positive control wells of a 96 well plate
(Greiner-bio-one, CAT-No. 655185) were coated with 10
ng/ml CD3 antibody (from Biolegend®) in phosphate buft-
ered saline (PBS) for 1 h at 37° C. The CD3 coated wells
were washed twice with PBS, after the final washing step,
PBS was fully removed.

[0688] Adherent CT26TNC cl 19 target cells were washed
once with PBS and detached using Trypsin. Detached cells
were resuspended in RPMI-1630+10% FCS and 1% Gluta-
max+15 pg/ml Puromyecin.

[0689] Effector cells or Jurkat NFAT wild type T cells
were counted and checked for their viability using Cedex
HiRes. The cell number was adjusted to 1x10° viable cells/
ml. Therefore an appropriate aliquot of the cell suspension
was pelleted at 210 g for 5 min at room temperature (RT) and
resuspended in fresh RPMI-160+10% FCS+1% Glutamax
(growth medium).

[0690] Target cells expressing the antigen of interest, were
counted and checked for their viability as well. The cell
number was adjusted, analog as described for the effector
cells, to 1x10° viable cells/ml in RPMI-1640+10% FCS+1%
Glutamax.

[0691] Target cells and effector cells were plated in 5:1
E:T ratio (110.000 cells per well in total) in triplicates in a
96-well suspension culture plate (Greiner-bio one).

[0692] As anext step a serial dilution of an antibody with
P329G LALA mutation, targeting the antigen of interest,
was prepared in growth medium using a 2 ml deep well plate
(Axygen®). To obtain final concentrations ranging from 1
pg/ml to 0.0001 pg/ml in a final volume of 200 ul per well,
a 50 ul aliquot of the different dilutions was pipetted to the
respective wells. The 96 well plate was centrifuged for 2 min
at 190 g and RT. Sealed with Parafilm®, the plate was
incubated at 37° C. and 5% CO2 in a humidity atmosphere.
[0693] After 20 h incubation the content of each well was
mixed by pipetting up and down 10 times using a multi-
channel pipette. 100 pl cell suspension was transferred to a
new white flat clear bottom 96 well plate (Greiner-bio-one)
and 100 ul ONE-Glo™ Luciferase Assay (Promega) was
added. After 15 min incubation in the dark on a rotary shaker
at 300 rpm and RT luminescence was measured using
Tecan® Spark10M plate reader, 1 sec/well as detection time.
[0694] Upon co-cultivation of target and effector cells in a
ratio 5:1 (FIGS. 11A and 11C black dots) for 20 h the graphs
show a dose-dependent activation of Anti-P329G-ds-Fab-
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CD28ATD-CD28CSD-CD3zSSD expressing Jurkat NFAT
T cells as well as of Anti-P329G-ds-scFv-CD28ATD-
CD28CSD-CD3zSSD expressing Jurkat NFAT T cells when
TNC A2B10 with P329G LALA mutation was used as
antibody. If the control antibody DP47/vk3 IgG with P329G
LALA mutation (FIGS. 11A and 11C black dots) was used,
neither the activation of Anti-P329G-ds-scFv-CD28ATD-
CD28CSD-CD3zSSD expressing Jurkat NFAT T cells nor
Anti-P329G-ds-Fab-CD28ATD-CD28CSD-CD3zSSD
expressing Jurkat NFAT T cells was detectable. Each point
represents the mean value of technical triplicates. All values
are depicted as baseline corrected. Standard deviation is
indicated by error bars.

[0695] FIGS. 11B and 11D, represent data of Anti-P329G-
ds-Fab-CD28ATD-CD28CSD-CD3zSSD expressing Jurkat
NFAT T cells (FIG. 11D) or Anti-P329G-ds-scFv-
CD28ATD-CD28CSD-CD3zSSD expressing Jurkat NFAT
T cells (FIG. 11B) both co-cultivated with target cells and 1
ng/ml of TNC A2B10 compared to different control condi-
tions.

[0696] Jurkat NFAT T cells do not show any detectable
luminescence signal upon co-cultivation with target cells
and 1 pg/ml IgG (FIG. 11B and FIG. 11D white triangle).
Whereas CD3 dependent activation of Jurkat NFAT cells
co-cultivated with target cells and 1 pg/ml IgG proofs their
functionality through a detectable luminescence signal (FIG.
11B and FIG. 11D white square).

[0697] CD3 dependent activation of Anti-P329G-ds-Fab-
CD28ATD-CD28CSD-CD3zSSD expressing Jurkat NFAT
T cells (FIG. 11B white circle) and activation of Anti-
P329G-ds-scFv-CD28ATD-CD28CSD-CD3zSSD  express-
ing Jurkat NFAT T cells (FIG. 11D white circle) co-culti-
vated with target cells and 1 pg/ml IgG show the highest
luminescence signals of all, since CAR mediated activation
and CD3 mediated activation is combined. CD3 mediated
luminescence signal is also visible when CARs are incu-
bated with target cells and 1 pg/ml of DP47/vk3 antibody
(FIG. 11B and FIG. 11D, black diamond). Each point
represents the mean value of technical triplicates. Standard
deviation is indicated by error bars.

Example 7

[0698] Described herein is a Jurkat NFAT T cell reporter
assay using adherent TNC expressing CT26TNC cl 19
tumor cells as target cells. As effector cells, a sorted pool of
Anti-P329G-Fab-CD28ATD-CD28CSD-CD3zSSD
expressing Jurkat NFAT T cells (FIG. 12A) was used.
[0699] TNCA2BI10 with P329G LALA mutation was used
as IgG. Further IgG DP47/vk3 harboring P329G LALA
mutation was included as isotype control.

[0700] As positive control wells of a 96-well plate
(Greiner-bio-one, CAT-No. 655185) were coated with 10
ng/ml CD3 antibody (from Biolegend®) in phosphate buft-
ered saline (PBS) for 1 h at 37° C. The CD3 coated wells
were washed twice with PBS, after the final washing step,
PBS was fully removed.

[0701] Adherent CT26TNC cl 19 target cells were washed
once with PBS and detached using Trypsin. Detached cells
were resuspended in RPMI-1630+10% FCS and 1% Gluta-
max+15 pg/ml Puromycin.

[0702] Effector cells or Jurkat NFAT wild type cells were
counted and checked for their viability using Cedex HiRes.
The cell number was adjusted to 1x10° viable cells/ml.
Therefore an appropriate aliquot of the cell suspension was
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pelleted at 210 g for 5 min at room temperature (RT) and
resuspended in fresh RPMI-160+10% FCS+1% Glutamax
(growth medium).

[0703] Target cells expressing the antigen of interest, were
counted and checked for their viability as well. The cell
number was adjusted, analog as described for the effector
cells, to 1x10° viable cells/ml in RPMI-1640+10% FCS+1%
Glutamax.

[0704] Target cells and effector cells were plated in 5:1
E:T ratio (110.000 cells per well in total) in triplicates in a
96-well suspension culture plate (Greiner-bio one).

[0705] As anext step a serial dilution of an antibody with
P329G LALA mutation, targeting the antigen of interest,
was prepared in growth medium using a 2 ml deep well plate
(Axygen®). To obtain final concentrations ranging from 1
pg/ml to 0.0001 pg/ml in a final volume of 200 ul per well,
a 50 ul aliquot of the different dilutions was pipetted to the
respective wells. The 96 well plate was centrifuged for 2 min
at 190 g and RT. Sealed with Parafilm®, the plate was
incubated at 37° C. and 5% CO2 in a humidity atmosphere.
[0706] After 20 h incubation the content of each well was
mixed by pipetting up and down 10 times using a multi-
channel pipette. 100 pl cell suspension was transferred to a
new white flat clear bottom 96 well plate (Greiner-bio-one)
and 100 ul ONE-Glo™ Luciferase Assay (Promega) was
added. After 15 min incubation in the dark on a rotary shaker
at 300 rpm and RT luminescence was measured using
Tecan® Spark10M plate reader, 1 sec/well as detection time.
[0707] Upon co-cultivation of target and effector cells in a
ratio 5:1 (FIG. 12A black dots) for 20 h the graphs show a
dose-dependent activation of Anti-P329G-Fab-CD28ATD-
CD28CSD-CD3zSSD  expressing Jurkat NFAT T cells
beginning with 0.01 pg/ml of TNC A2B10 with P329G
LALA mutation. If the control antibody DP47/vk3 IgG with
P329G LALA mutation (FIGS. 12A and 12C grey dots) was
used, no activation of Anti-P329G-Fab-CD28ATD-
CD28CSD-CD3zSSD expressing Jurkat NFAT T cells was
detectable. Each point represents the mean value of technical
triplicates. All values are depicted as baseline corrected.
Standard deviation is indicated by error bars.

[0708] FIG. 12B, represents data of Anti-P329G-Fab-
CD28ATD-CD28CSD-CD3zSSD expressing Jurkat NFAT
T cells co-cultivated with target cells and 1 pg/ml of TNC
A2B10 antibody compared to different control conditions.
[0709] Anti-P329G-Fab-CD28ATD-CD28CSD-
CD3zSSD expressing Jurkat NFAT T cells incubated with
target cells but without antibody (FIG. 12B black square) as
well as Jurkat NFAT cells incubated with target cells and 1
ng/ml of TNC A2B10 antibody (FIG. 12B white dots) show
no detectable luminescence signal. Whereas Jurkat NFAT
cells co-cultured with target cells and 1 pg/ml of TNC
A2B10 plated in CD3 coated wells, show a clear lumines-
cence signal.

[0710] Further Anti-P329G—CD28ATD-CD28CSD-
CD3zSSD Fab expressing Jurkat NFAT T cells incubated
with target cells and either 1 pg/ml of TNC A2B10 or 1
ng/ml DP47/vk3 antibody, in CD3 coated wells, show a high
luminescence signal. Each point represents the mean value
of technical triplicates. Standard deviation is indicated by
error bars.

Example 8

[0711] Described herein is a Jurkat NFAT T cell reporter
assay using CD20 expressing SUDHDL4 tumor cells as
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target cells and a pool of Jurkat NFAT cells expressing
anti-P329G-ds-scFv-CD28ATD-CD28CSD-CD3zSSD
(FIG. 13A) or anti-P329G-ds-Fab-CD28ATD-CD28CSD-
CD3zSSD as (FIG. 13B) as effector cells. Either GA101 1gG
with P329G LALA, a D265A P329G mutation, a LALA
mutation only or no mutation at all was used as IgG which
on one hand recognizes the tumor antigen and on the other
hand is recognized by the Jurkat NFAT T cells. Effector cells
were counted and checked for their viability using Cedex
HiRes. The cell number was adjusted to 1x10° viable cells/
ml. An appropriate aliquot of the cell suspension was
pelleted at 210 g for 5 min at room temperature (RT) and
resuspended in fresh RPMI-160+10% FCS+1% Glutamax.
Target cells expressing the antigen of interest, were counted
and checked for their viability as well. The cell number was
adjusted, analog as described for the effector cells, to 1x10°
viable cells/ml in growth medium. Target cells and effector
cells were plated in 5:1 E:T ratio (110.000 cells per well in
total) in triplicates in a 96-well suspension culture plate
(Greiner-bio one). As a next step a serial dilution of the
different antibodies, targeting the antigen of interest, were
prepared in growth medium using a 2 ml deep well plate
(Axygen®).

[0712] To obtain final concentrations ranging from 1
pg/ml to 10 pg/ml in a final volume of 200 ul per well, a 50
ul aliquot of the different dilutions was pipetted to the
respective wells. The 96 well plate was centrifuged for 2 min
at 190 g and RT. Sealed with Parafilm®, the plate was
incubated at 37° C. and 5% CO2 in a humidity atmosphere.
After 20 h incubation the content of each well was mixed by
pipetting up and down 10 times using a multichannel pipette.
100 pl cell suspension was transferred to a new white flat
clear bottom 96 well plate (Greiner-bio-one) and 100 pl
ONE-Glo™ Luciferase Assay (Promega) was added. After
15 min incubation in the dark on a rotary shaker at 300 rpm
and RT luminescence was measured using Tecan®
Spark10M plate reader, 1 sec/well as detection time. The
graphs show an dose dependent activation of the target cells
only when the antibodies are used that harbor a P329G
mutation or the P329G and the LALA mutation but not the
LALA mutation alone. Further, no activation of the effector
cells is detectable if the GA101 wild type antibody is used.
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Example 9

[0713] Described herein is a Jurkat NFAT T cell reporter
assay using CD20 expressing SUDHDL4 tumor cells as
target cells and a pool of Jurkat NFAT cells expressing
anti-P329G-ds-scFv-CD28 ATD-CD28CSD-CD3zSSD

(FIG. 14A) or anti-P329G-ds-Fab-CD28ATD-CD28CSD-
CD3zSSD as (FIG. 14B) as effector cells. Either GA101 IgG
with P329G LALA, a P329G mutation alone, a LALA
mutation only or no mutation at all was used as 1gG which
on one hand recognizes the tumor antigen and on the other
hand is recognized by the Jurkat NFAT T cells. Effector cells
were counted and checked for their viability using Cedex
HiRes. The cell number was adjusted to 1x10° viable cells/
ml. An appropriate aliquot of the cell suspension was
pelleted at 210 g for 5 min at room temperature (RT) and
resuspended in fresh RPMI-160+10% FCS+1% Glutamax.
Target cells expressing the antigen of interest, were counted
and checked for their viability as well. The cell number was
adjusted, analog as described for the effector cells, to 1x10°
viable cells/ml in growth medium. Target cells and effector
cells were plated in 5:1 E:T ratio (110.000 cells per well in
total) in triplicates in a 384-well plate. As a next step a serial
dilution of the different antibodies, targeting the antigen of
interest, were prepared in growth medium using a 96 well
plate. To obtain final concentrations ranging from 1 pg/ml to
10 pg/ml in a final volume of 30 ul per well, a 10 pl aliquot
of'the different dilutions was pipetted to the respective wells.
The 384 well plate was centrifuged for 2 min at 190 g and
RT. Sealed with Parafilm®, the plate was incubated at 37° C.
and 5% CO02 in a humidity atmosphere. After 20 h incuba-
tion, 6 pl of ONE-Glo™ Luciferase Assay (Promega) was
added and the readout was performed immediately using a
Tecan® Spark10M plate reader, 1 sec/well as detection time.
The graphs show a dose dependent activation of the target
cells only when the antibodies are used that harbor a P329G
mutation or the P329G and the LALA mutation but not the
LALA mutation alone. Further, no activation of the effector
cells is detectable if the GA101 wild type antibody is used.

Exemplary Sequences

[0714]

TABLE 2

Anti-P329G-dg-gcFv _amino acid sequences:

Construct Amino acid sequence SEQ ID NO
Anti-P329G CDR H1 RYWMN 1
Kabat

Anti-P329G CDR H2 EITPDSSTINYTPSLKD 2
Kabat

Anti-P329G CDR H3 PYDYGAWFAS 3
Kabat

Anti-P329G CDR L1 RSSTGAVTTSNYAN 4
Kabat

Anti-P329G CDR L2 GTNKRAP 5
Kabat

Anti-P329G CDR L3 ALWYSNHWV 6
Kabat

Anti-P329G-ds-scFv- EVKLLESGGGLVQPGGSLKLSCAASGFDFSRYWMNWV 7

CD28ATD-CD28CSD-

RQAPGKCLEWIGEITPDSSTINYTPSLKDKFIISRDNAKN
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TABLE 2-continued

Anti-P329G-dg-gcFv amino acid sequences:

Construct

Amino acid sequence SEQ ID NO

CD3zSSD fusion
PETR17096

Anti-P329G-ds VH

Anti-P329G-ds VL

Anti-P329G-ds-scFv

CD28ATD

CD28CSD

CD3zSSD

CD28ATD-CD28CSD-
CD3zSSD

eGFP

TLYLQMIKVRSEDTALYYCVRPYDYGAWFASWGQGT
LVTVSAGGGGSGGGGSGGGGSGGGGSQAVVTQESALT
TSPGETVTLTCRSSTGAVTTSNYANWVQEKPDHLF TGL
IGGTNKRAPGVPARFSGSLIGDKAALTITGAQTEDEAIY
FCALWYSNHWVFGCGTKLTVLGGGGSFWVLVVVGGV
LACYSLLVTVAFIIFWVRSKRSRLLHSDYMNMTPRRPG
PTRKHYQPYAPPRDFAAYRSRVKFSRSADAPAYQQGQ
NQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNP
QEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGLY
QGLSTATKDTYDALHMQALPPR

EVKLLESGGGLVQPGGSLKLSCAASGFDF SRYWMNWV 8
ROAPGKCLEWIGEITPDSSTINYTPSLKDKFIISRDNAKN
TLYLQMIKVRSEDTALYYCVRPYDYGAWFASWGQGT

LVTVSA

QAVVTQESALTTSPGETVTLTCRSSTGAVTTSNYANWV 9
QEKPDHLFTGLIGGTNKRAPGVPARFSGSLIGDKAALTI
TGAQTEDEAIYFCALWYSNHWVFGCGTKLTVL

EVKLLESGGGLVQPGGSLKLSCAASGFDF SRYWMNWV 10
ROAPGKCLEWIGEITPDSSTINYTPSLKDKFIISRDNAKN
TLYLQMIKVRSEDTALYYCVRPYDYGAWFASWGQGT
LVTVSAGGGGSGGGGSGGGGSGGGGSQAVVTQESALT
TSPGETVTLTCRSSTGAVTTSNYANWVQEKPDHLF TGL
IGGTNKRAPGVPARFSGSLIGDKAALTITGAQTEDEAIY
FCALWYSNHWVFGCGTKLTVL

FWVLVVVGGVLACYSLLVTVAFIIFWV 11
RSKRSRLLHSDYMNMTPRRPGPTRKHYQPYAPPRDFA 12
AYRS

RVKFSRSADAPAYQQGONQLYNELNLGRREEYDVLDK 13

RRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEI
GMKGERRRGKGHDGLYQGLS TATKD TYDALHMQALP
PR

FWVLVVVGGVLACYSLLVTVAFIIFWVRSKRSRLLHSD 14
YMNMTPRRPGPTRKHYQPYAPPRDFAAYRSRVKFSRS
ADAPAYQQGONQLYNELNLGRREEYDVLDKRRGRDP
EMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGE
RRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

VSKGEELFTGVVPILVELDGDVNGHKF SVSGEGEGDAT 15
YGKLTLKFICTTGKLPVPWPTLVTTLTYGVQCFSRYPD
HMKQHDFFKSAMPEGYVQERTIFFKDDGNYKTRAEVK
FEGDTLVNRIELKGIDFKEDGNILGHKLEYNYNSHNVYI
MADKQKNGIKVNFKIRHNIEDGSVQLADHYQQONTPIG
DGPVLLPDNHYLSTQSALSKDPNEKRDHMVLLEFVTA

AGITLGMDELYK

(G45)4 linker [cle’elelelclcleleleclel-leleleles 16

G4S linker GGGGS 17

T2A linker GEGRGSLLTCGDVEENPGP 18
TABLE 3

anti-P329G-ds-gcFv DNA gequences:

Construct

SEQ
iD
DNA sequence NO

Anti-P329G-ds-scFv-
CD28ATD-CD28CSD-
CD3zSSD fusion
PETR17096

ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAA 19
CAGCTACCGGTGTGCATTCCGAGGTGAAGCTGCTGG
AGAGCGGCGGCGGCCTGGTGCAGCCCGGCGGCAGCC
TGAAGCTGAGCTGCGCCGCCAGCGGCTTCGACTTCA
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TABLE 3-continued

anti-P329G-ds-gcFv DNA gequences:

Construct

DNA sequence

SEQ
D
NO

Anti-P329G-ds VH

Anti-P329G-ds VL

Anti-P329G-ds-scFv

GCAGGTACTGGATGAACTGGGTGAGGCAGGCCCCCG
GCAAGTGTCTGGAGTGGATCGGCGAGATCACCCCCG
ACAGCAGCACCATCAACTACACCCCCAGCCTGAAGG
ACAAGTTCATCATCAGCAGGGACAACGCCAAGAACA
CCCTGTACCTGCAGATGATCAAGGTGAGGAGCGAGG
ACACCGCCCTGTACTACTGCGTGAGGCCCTACGACT
ACGGCGCCTGGTTCGCCAGCTGGGGCCAGGGCACCC
TGGTGACCGTGAGCGCCGGAGGGGGCGGAAGTGGTG
GCGGGGGAAGCGGCGGGGGTGGCAGCGGAGGGGGT
GGATCTCAGGCCGTGGTGACCCAGGAGAGCGCCCTG
ACCACCAGCCCCGGCGAGACCGTGACCCTGACCTGC
AGGAGCAGCACCGGCGCCGTGACCACCAGCAACTAC
GCCAACTGGGTGCAGGAGAAGCCCGACCACCTGTTC
ACCGGCCTGATCGGCGGCACCAACAAGAGGGCCCCC
GGCGTGCCCGCCAGGTTCAGCGGCAGCCTGATCGGC
GACAAGGCCGCCCTGACCATCACCGGCGCCCAGACC
GAGGACGAGGCCATCTACTTCTGCGCCCTGTGGTAC
AGCAACCACTGGGTGTTCGGCTGTGGCACCAAGCTG
ACCGTGCTGGGAGGGGGCGGATCCTTCTGGGTGCTG
GTGGTGGTGGGCGGCGTGCTGGCCTGCTACAGCCTG
CTGGTGACCGTGGCCTTCATCATCTTCTGGGTGAGGA
GCAAGAGGAGCAGGCTGCTGCACAGCGACTACATGA
ACATGACCCCCAGGAGGCCCGGCCCCACCAGGAAGC
ACTACCAGCCCTACGCCCCCCCCAGGGACTTCGCCG
CCTACAGGAGCAGGGTGAAGTTCAGCAGGAGCGCCG
ACGCCCCCGCCTACCAGCAGGGCCAGAACCAGCTGT
ATAACGAGCTGAACCTGGGCAGGAGGGAGGAGTAC
GACGTGCTGGACAAGAGGAGGGGCAGGGACCCCGA
GATGGGCGGCAAGCCCAGGAGGAAGAACCCCCAGG
AGGGCCTGTATAACGAGCTGCAGAAGGACAAGATGG
CCGAGGCCTACAGCGAGATCGGCATGAAGGGCGAG
AGGAGGAGGGGCAAGGGCCACGACGGCCTGTACCA
GGGCCTGAGCACCGCCACCAAGGACACCTACGACGC
CCTGCACATGCAGGCCCTGCCCCCCAGG

GAGGTGAAGCTGCTGGAGAGCGGCGGCGGCCTGGTG
CAGCCCGGCGGCAGCCTGAAGCTGAGCTGCGCCGCC
AGCGGCTTCGACTTCAGCAGGTACTGGATGAACTGG
GTGAGGCAGGCCCCCGGCAAGTGTCTGGAGTGGATC
GGCGAGATCACCCCCGACAGCAGCACCATCAACTAC
ACCCCCAGCCTGAAGGACAAGTTCATCATCAGCAGG
GACAACGCCAAGAACACCCTGTACCTGCAGATGATC
AAGGTGAGGAGCGAGGACACCGCCCTGTACTACTGC
GTGAGGCCCTACGACTACGGCGCCTGGTTCGCCAGC
TGGGGCCAGGGCACCCTGGTGACCGTGAGCGCC

CAGGCCGTGGTGACCCAGGAGAGCGCCCTGACCACC
AGCCCCGGCGAGACCGTGACCCTGACCTGCAGGAGC
AGCACCGGCGCCGTGACCACCAGCAACTACGCCAAC
TGGGTGCAGGAGAAGCCCGACCACCTGTTCACCGGC
CTGATCGGCGGCACCAACAAGAGGGCCCCCGGCGTG
CCCGCCAGGTTCAGCGGCAGCCTGATCGGCGACAAG
GCCGCCCTGACCATCACCGGCGCCCAGACCGAGGAC
GAGGCCATCTACTTCTGCGCCCTGTGGTACAGCAACC
ACTGGGTGTTCGGCTGTGGCACCAAGCTGACCGTGC
TG

ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAA
CAGCTACCGGTGTGCATTCCGAGGTGAAGCTGCTGG
AGAGCGGCGGCGGCCTGGTGCAGCCCGGCGGCAGCC
TGAAGCTGAGCTGCGCCGCCAGCGGCTTCGACTTCA
GCAGGTACTGGATGAACTGGGTGAGGCAGGCCCCCG
GCAAGTGTCTGGAGTGGATCGGCGAGATCACCCCCG
ACAGCAGCACCATCAACTACACCCCCAGCCTGAAGG
ACAAGTTCATCATCAGCAGGGACAACGCCAAGAACA
CCCTGTACCTGCAGATGATCAAGGTGAGGAGCGAGG
ACACCGCCCTGTACTACTGCGTGAGGCCCTACGACT
ACGGCGCCTGGTTCGCCAGCTGGGGCCAGGGCACCC
TGGTGACCGTGAGCGCCGGAGGGGGCGGAAGTGGTG
GCGGGGGAAGCGGCGGGGGTGGCAGCGGAGGGGGT
GGATCTCAGGCCGTGGTGACCCAGGAGAGCGCCCTG

20

21

22
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TABLE 3-continued

anti-P329G-ds-gcFv DNA gequences:

Construct

DNA sequence

SEQ
D
NO

IRES EV71, internal
ribosomal entry side

CD28ATD

CD28CSD

CD3zSSD

CD28ATD-CD28CSD-
CD3zSSD

T2A element

eGFP

ACCACCAGCCCCGGCGAGACCGTGACCCTGACCTGC
AGGAGCAGCACCGGCGCCGTGACCACCAGCAACTAC
GCCAACTGGGTGCAGGAGAAGCCCGACCACCTGTTC
ACCGGCCTGATCGGCGGCACCAACAAGAGGGCCCCC
GGCGTGCCCGCCAGGTTCAGCGGCAGCCTGATCGGC
GACAAGGCCGCCCTGACCATCACCGGCGCCCAGACC
GAGGACGAGGCCATCTACTTCTGCGCCCTGTGGTAC
AGCAACCACTGGGTGTTCGGCTGTGGCACCAAGCTG
ACCGTGC

CCCGAAGTAACTTAGAAGCTGTAAATCAACGATCAA
TAGCAGGTGTGGCACACCAGTCATACCTTGATCAAG
CACTTCTGTTTCCCCGGACTGAGTATCAATAGGCTGC
TCGCGCGGCTGAAGGAGAAAACGTTCGTTACCCGAC
CAACTACTTCGAGAAGCTTAGTACCACCATGAACGA
GGCAGGGTGTTTCGCTCAGCACAACCCCAGTGTAGA
TCAGGCTGATGAGTCACTGCAACCCCCATGGGCGAC
CATGGCAGTGGCTGCGTTGGCGGCCTGCCCATGGAG
AAATCCATGGGACGCTCTAATTCTGACATGGTGTGA
AGTGCCTATTGAGCTAACTGGTAGTCCTCCGGCCCCT
GATTGCGGCTAATCCTAACTGCGGAGCACATGCTCA
CAAACCAGTGGGTGGTGTGTCGTAACGGGCAACTCT
GCAGCGGAACCGACTACTTTGGGTGTCCGTGTTTCCT
TTTATTCCTATATTGGCTGCTTATGGTGACAATCAAA
AAGTTGTTACCATATAGCTATTGGATTGGCCATCCGG
TGTGCAACAGGGCAACTGTTTACCTATTTATTGGTTT
TGTACCATTATCACTGAAGTCTGTGATCACTCTCAAA
TTCATTTTGACCCTCAACACAATCAAAC

TTTTGGGTGCTGGTGGTGGT TGGTGGAGTCCTGGCTT
GCTATAGCTTGCTAGTAACAGTGGCCTTTATTATTTT
CTGGGTG

AGGAGTAAGAGGAGCAGGCTCCTGCACAGTGACTAC
ATGAACATGACTCCCCGCCGCCCCGGGCCCACCCGC
AAGCATTACCAGCCCTATGCCCCACCACGCGACTTC
GCAGCCTATCGCTCC

AGAGTGAAGTTCAGCAGGAGCGCAGACGCCCCCGLG
TACCAGCAGGGCCAGAACCAGCTCTATAACGAGCTC
AATCTAGGACGAAGAGAGGAGTACGATGTTTTGGAC
AAGAGACGTGGCCGGGACCCTGAGATGGGGGGAAA
GCCGAGAAGGAAGAACCCTCAGGAAGGCCTGTACA
ATGAACTGCAGAAAGATAAGATGGCGGAGGCCTACA
GTGAGATTGGGATGAAAGGCGAGCGCCGGAGGGGC
AAGGGGCACGATGGCCTTTACCAGGGTCTCAGTACA
GCCACCAAGGACACCTACGACGCCCTTCACATGCAG
GCCCTGCCCCCTCGC

TTCTGGGTGCTGGTGGTGGTGGGCGGCGTGCTGGCCT
GCTACAGCCTGCTGGTGACCGTGGCCTTCATCATCTT
CTGGGTGAGGAGCAAGAGGAGCAGGCTGCTGCACA
GCGACTACATGAACATGACCCCCAGGAGGCCCGGCC
CCACCAGGAAGCACTACCAGCCCTACGCCCCCCCCA
GGGACTTCGCCGCCTACAGGAGCAGGGTGAAGTTCA
GCAGGAGCGCCGACGCCCCCGCCTACCAGCAGGGCC
AGAACCAGCTGTATAACGAGCTGAACCTGGGCAGGA
GGGAGGAGTACGACGTGCTGGACAAGAGGAGGGGC
AGGGACCCCGAGATGGGCGGCAAGCCCAGGAGGAA
GAACCCCCAGGAGGGCCTGTATAACGAGCTGCAGAA
GGACAAGATGGCCGAGGCCTACAGCGAGATCGGCAT
GAAGGGCGAGAGGAGGAGGGGCAAGGGCCACGACG
GCCTGTACCAGGGCCTGAGCACCGCCACCAAGGACA
CCTACGACGCCCTGCACATGCAGGCCCTGCCCCCCA
GG

TCCGGAGAGGGCAGAGGAAGTCTTCTAACATGCGGT
GACGTGGAGGAGAATCCCGGCCCTAGG

GTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTG
CCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGC

23

24

25

26

27

28

29
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TABLE 3-continued
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anti-P329G-ds-gcFv DNA gequences:

Construct

DNA sequence

SEQ
D
NO

Anti-P329G-ds-scFv-
CD28ATD-CD28CSD-
CD3zSSD-

eGFP fusion
PETR17096

CACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGAT
GCCACCTACGGCAAGCTGACCCTGAAGTTCATCTGC
ACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTC
GTGACCACCCTGACCTACGGCGTGCAGTGCTTCAGC
CGCTACCCCGACCACATGAAGCAGCACGACTTCTTC
AAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGC
ACCATCTTCTTCAAGGACGACGGCAACTACAAGACC
CGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTG
AACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAG
GACGGCAACATCCTGGGGCACAAGCTGGAGTACAAC
TACAACAGCCACAACGTCTATATCATGGCCGACAAG
CAGAAGAACGGCATCAAGGTGAACTTCAAGATCCGC
CACAACATCGAGGACGGCAGCGTGCAGCTCGCCGAC
CACTACCAGCAGAACACCCCCATCGGCGACGGCCCC
GTGCTGCTGCCCGACAACCACTACCTGAGCACCCAG
TCCGCCCTGAGCAAAGACCCCAACGAGAAGCGCGAT
CACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGG
ATCACTCTCGGCATGGACGAGCTGTACAAGTGA

ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAA
CAGCTACCGGTGTGCATTCCGAGGTGAAGCTGCTGG
AGAGCGGCGGCGGCCTGGTGCAGCCCGGCGGCAGCC
TGAAGCTGAGCTGCGCCGCCAGCGGCTTCGACTTCA
GCAGGTACTGGATGAACTGGGTGAGGCAGGCCCCCG
GCAAGTGTCTGGAGTGGATCGGCGAGATCACCCCCG
ACAGCAGCACCATCAACTACACCCCCAGCCTGAAGG
ACAAGTTCATCATCAGCAGGGACAACGCCAAGAACA
CCCTGTACCTGCAGATGATCAAGGTGAGGAGCGAGG
ACACCGCCCTGTACTACTGCGTGAGGCCCTACGACT
ACGGCGCCTGGTTCGCCAGCTGGGGCCAGGGCACCC
TGGTGACCGTGAGCGCCGGAGGGGGCGGAAGTGGTG
GCGGGGGAAGCGGCGGGGGTGGCAGCGGAGGGGGT
GGATCTCAGGCCGTGGTGACCCAGGAGAGCGCCCTG
ACCACCAGCCCCGGCGAGACCGTGACCCTGACCTGC
AGGAGCAGCACCGGCGCCGTGACCACCAGCAACTAC
GCCAACTGGGTGCAGGAGAAGCCCGACCACCTGTTC
ACCGGCCTGATCGGCGGCACCAACAAGAGGGCCCCC
GGCGTGCCCGCCAGGTTCAGCGGCAGCCTGATCGGC
GACAAGGCCGCCCTGACCATCACCGGCGCCCAGACC
GAGGACGAGGCCATCTACTTCTGCGCCCTGTGGTAC
AGCAACCACTGGGTGTTCGGCTGTGGCACCAAGCTG
ACCGTGCTGGGAGGGGGCGGATCCTTCTGGGTGCTG
GTGGTGGTGGGCGGCGTGCTGGCCTGCTACAGCCTG
CTGGTGACCGTGGCCTTCATCATCTTCTGGGTGAGGA
GCAAGAGGAGCAGGCTGCTGCACAGCGACTACATGA
ACATGACCCCCAGGAGGCCCGGCCCCACCAGGAAGC
ACTACCAGCCCTACGCCCCCCCCAGGGACTTCGCCG
CCTACAGGAGCAGGGTGAAGTTCAGCAGGAGCGCCG
ACGCCCCCGCCTACCAGCAGGGCCAGAACCAGCTGT
ATAACGAGCTGAACCTGGGCAGGAGGGAGGAGTAC
GACGTGCTGGACAAGAGGAGGGGCAGGGACCCCGA
GATGGGCGGCAAGCCCAGGAGGAAGAACCCCCAGG
AGGGCCTGTATAACGAGCTGCAGAAGGACAAGATGG
CCGAGGCCTACAGCGAGATCGGCATGAAGGGCGAG
AGGAGGAGGGGCAAGGGCCACGACGGCCTGTACCA
GGGCCTGAGCACCGCCACCAAGGACACCTACGACGC
CCTGCACATGCAGGCCCTGCCCCCCAGGTCCGGAGA
GGGCAGAGGAAGTCTTCTAACATGCGGTGACGTGGA
GGAGAATCCCGGCCCTAGGGTGAGCAAGGGCGAGG
AGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCT
GGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTC
CGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCT
GACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCC
CGTGCCCTGGCCCACCCTCGTGACCACCCTGACCTAC
GGCGTGCAGTGCTTCAGCCGCTACCCCGACCACATG
AAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAA
GGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGAC
GACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTC
GAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAG
GGCATCGACTTCAAGGAGGACGGCAACATCCTGGGG
CACAAGCTGGAGTACAACTACAACAGCCACAACGTC

30
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TABLE 3-continued

anti-P329G-ds-scFv DNA sequences:

SEQ
iD
Construct DNA sequence NO
TATATCATGGCCGACAAGCAGAAGAACGGCATCAAG
GTGAACTTCAAGATCCGCCACAACATCGAGGACGGC
AGCGTGCAGCTCGCCGACCACTACCAGCAGAACACC
CCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAAC
CACTACCTGAGCACCCAGTCCGCCCTGAGCAAAGAC
CCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAG
TTCGTGACCGCCGCCGGGATCACTCTCGGCATGGAC
GAGCTGTACAAGTGA
TABLE 4
Anti-P329G-gcFv amino acid seguences:
Construct Amino acid sequence SEQ ID NO
Anti-P329G CDR H1 see Table 2 1
Kabat
Anti-P329G CDR H2 see Table 2 2
Kabat
Anti-P329G CDR H3 see Table 2 3
Kabat
Anti-P329G CDR L1 see Table 2 4
Kabat
Anti-P329G CDR L2 see Table 2 5
Kabat
Anti-P329G CDR L3 see Table 2 6
Kabat
Anti-P329G-scFv- EVKLLESGGGLVQPGGSLKLSCAASGFDFSRYWMNWV 31
CD28ATD-CD28CSD- ROAPGKGLEWIGEITPDSSTINYTPSLKDKFIISRDNAKN
CD3zSSD fusion TLYLQMIKVRSEDTALYYCVRPYDYGAWFASWGQGT
LVTVSAGGGGSGGGGSGGGGSGGGGSQAVVTQESALT
TSPGETVTLTCRSSTGAVTTSNYANWVQEKPDHLFTGL
IGGTNKRAPGVPARFSGSLIGDKAALTITGAQTEDEAIY
FCALWYSNHWVFGGGTKLTVLGGGGSFWVLVVVGGY
LACYSLLVTVAFIIFWVRSKRSRLLHSDYMNMTPRRPG
PTRKHYQPYAPPRDFAAYRSRVKFSRSADAPAYQQGQ
NQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNP
QEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGLY
QGLSTATKDTYDALHMQALPPR
Anti-P329G VH EVKLLESGGGLVQPGGSLKLSCAASGFDFSRYWMNWV 32
ROAPGKGLEWIGEITPDSSTINYTPSLKDKFIISRDNAKN
TLYLQMIKVRSEDTALYYCVRPYDYGAWFASWGQGT
LVTVSA
Anti-P329G VL QAVVTQESALTTSPGETVTLTCRSSTGAVTTSNYANWV 33
QEKPDHLFTGLIGGTNKRAPGVPARFSGSLIGDKAALTI
TGAQTEDEAIYFCALWYSNHWVFGGGTKLTVL
Anti-P329G-scFv EVKLLESGGGLVQPGGSLKLSCAASGFDFSRYWMNWV 34
ROAPGKGLEWIGEITPDSSTINYTPSLKDKFIISRDNAKN
TLYLQMIKVRSEDTALYYCVRPYDYGAWFASWGQGT
LVTVSAGGGGGGGGSGGGGSGGGGSQAVVTQESALT
TSPGETVTLTCRSSTGAVTTSNYANWVQEKPDHLFTGL
IGGTNKRAPGVPARFSGSLIGDKAALTITGAQTEDEAIY
FCALWYSNHWVFGGGTKLTVL
CD28ATD see Table 2 11
CD28CSD see Table 2 12
CD3zSSD see Table 2 13
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TABLE 4-continued

Anti-P329G-gcFv amino acid seguences:

Construct

Amino acid sequence

SEQ ID NO

CD28ATD-CD28CDS-
CD3zSSD

eGFP

(G48)4 linker

G4S linker

T2A linker

see Table 2

see Table 2

see Table 2

see Table 2

see Table 2

14

15

16

17

18

TABLE 5

Anti-P329G-gcFv DNA sequences:

Construct

DNA seguence

SEQ ID NO

Anti-P329G-scFv-
CD28ATD-CD28CSD-
CD3zSSD fusion

Anti-P329G VH

Anti-P329G VL

ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAA

CAGCTACCGGTGTGCATTCCGAGGTGAAGCTGCTGG
AGAGCGGCGGCGGCCTGGTGCAGCCCGGCGGCAGCC
TGAAGCTGAGCTGCGCCGCCAGCGGCTTCGACTTCA
GCAGGTACTGGATGAACTGGGTGAGGCAGGCCCCCG
GCAAGGGTCTGGAGTGGATCGGCGAGATCACCCCCG
ACAGCAGCACCATCAACTACACCCCCAGCCTGAAGG
ACAAGTTCATCATCAGCAGGGACAACGCCAAGAACA
CCCTGTACCTGCAGATGATCAAGGTGAGGAGCGAGG
ACACCGCCCTGTACTACTGCGTGAGGCCCTACGACT
ACGGCGCCTGGTTCGCCAGCTGGGGCCAGGGCACCC
TGGTGACCGTGAGCGCCGGAGGGGGCGGAAGTGGTG
GCGGGGGAAGCGGCGGGGGETGGCAGCGGAGGGGGT

GGATCTCAGGCCGTGGTGACCCAGGAGAGCGCCCTG
ACCACCAGCCCCGGCGAGACCGTGACCCTGACCTGC
AGGAGCAGCACCGGCGCCGTGACCACCAGCAACTAC
GCCAACTGGGTGCAGGAGAAGCCCGACCACCTGTTC
ACCGGCCTGATCGGCGGCACCAACAAGAGGGLCCCCC
GGCGTGCCCGCCAGGTTCAGCGGCAGCCTGATCGGC
GACAAGGCCGCCCTGACCATCACCGGCGCCCAGACC
GAGGACGAGGCCATCTACTTCTGCGCCCTGTGGTAC
AGCAACCACTGGGTGTTCGGCGGTGGCACCAAGCTG
ACCGTGCTGGGAGGGGGCGGATCCTTCTGGGTGCTG
GTGGTGGTGGGCGGCGTGCTGGCCTGCTACAGCCTG

CTGGTGACCGTGGCCTTCATCATCTTCTGGGTGAGGA

GCAAGAGGAGCAGGCTGCTGCACAGCGACTACATGA
ACATGACCCCCAGGAGGCCCGGCCCCACCAGGAAGC
ACTACCAGCCCTACGCCCCCCCCAGGGACTTCGCCG
CCTACAGGAGCAGGGTGAAGTTCAGCAGGAGCGCCG
ACGCCCCCGCCTACCAGCAGGGCCAGAACCAGCTGT
ATAACGAGCTGAACCTGGGCAGGAGGGAGGAGTAC
GACGTGCTGGACAAGAGGAGGGGCAGGGACCCCGA
GATGGGCGGCAAGCCCAGGAGGAAGAACCCCCAGG
AGGGCCTGTATAACGAGCTGCAGAAGGACAAGATGG
CCGAGGCCTACAGCGAGATCGGCATGAAGGGCGAG
AGGAGGAGGGGCAAGGGCCACGACGGCCTGTACCA
GGGCCTGAGCACCGCCACCAAGGACACCTACGACGC
CCTGCACATGCAGGCCCTGCCCCCCAGG

GAGGTGAAGCTGCTGGAGAGCGGCGGCGGCCTGGTG
CAGCCCGGCGGCAGCCTGAAGCTGAGCTGCGCCGCC
AGCGGCTTCGACTTCAGCAGGTACTGGATGAACTGG
GTGAGGCAGGCCCCCGGCAAGGGTCTGGAGTGGATC
GGCGAGATCACCCCCGACAGCAGCACCATCAACTAC
ACCCCCAGCCTGAAGGACAAGTTCATCATCAGCAGG
GACAACGCCAAGAACACCCTGTACCTGCAGATGATC
AAGGTGAGGAGCGAGGACACCGCCCTGTACTACTGC
GTGAGGCCCTACGACTACGGCGCCTGGTTCGCCAGC
TGGGGCCAGGGCACCCTGGTGACCGTGAGCGCC

CAGGCCGTGGTGACCCAGGAGAGCGCCCTGACCACC
AGCCCCGGCGAGACCGTGACCCTGACCTGCAGGAGC

35

36

37
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TABLE 5-continued

Anti-P329G-gcFv DNA sequences:

Construct DNA seguence SEQ ID NO
AGCACCGGCGCCGTGACCACCAGCAACTACGCCAAC
TGGGTGCAGGAGAAGCCCGACCACCTGTTCACCGGC
CTGATCGGCGGCACCAACAAGAGGGCCCCCGGCGTG
CCCGCCAGGTTCAGCGGCAGCCTGATCGGCGACAAG
GCCGCCCTGACCATCACCGGCGCCCAGACCGAGGAC
GAGGCCATCTACTTCTGCGCCCTGTGGTACAGCAACC
ACTGGGTGTTCGGCGGTGGCACCAAGCTGACCGTGC
TG

CD28ATD see Table 3 24

CD28CSD see Table 3 25

CD3zSSD see Table 3 26

CD28ATD-CD28CSD- see Table 3 27

CD3zSSD

T2A element see Table 3 28

eGFP see Table 3 29

Anti-P329G-scFv- ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAA 38

CD28ATD-CD28CSD-
CD3zSSD-
eGFP fusion

CAGCTACCGGTGTGCATTCCGAGGTGAAGCTGCTGG
AGAGCGGCGGCGGCCTGGTGCAGCCCGGCGGCAGCC
TGAAGCTGAGCTGCGCCGCCAGCGGCTTCGACTTCA
GCAGGTACTGGATGAACTGGGTGAGGCAGGCCCCCG
GCAAGGGTCTGGAGTGGATCGGCGAGATCACCCCCG
ACAGCAGCACCATCAACTACACCCCCAGCCTGAAGG
ACAAGTTCATCATCAGCAGGGACAACGCCAAGAACA
CCCTGTACCTGCAGATGATCAAGGTGAGGAGCGAGG
ACACCGCCCTGTACTACTGCGTGAGGCCCTACGACT
ACGGCGCCTGGTTCGCCAGCTGGGGCCAGGGCACCC
TGGTGACCGTGAGCGCCGGAGGGGGCGGAAGTGGTG
GCGGGGGAAGCGGCGGGGGETGGCAGCGGAGGGGGT
GGATCTCAGGCCGTGGTGACCCAGGAGAGCGCCCTG
ACCACCAGCCCCGGCGAGACCGTGACCCTGACCTGC
AGGAGCAGCACCGGCGCCGTGACCACCAGCAACTAC
GCCAACTGGGTGCAGGAGAAGCCCGACCACCTGTTC
ACCGGCCTGATCGGCGGCACCAACAAGAGGGLCCCCC
GGCGTGCCCGCCAGGTTCAGCGGCAGCCTGATCGGC
GACAAGGCCGCCCTGACCATCACCGGCGCCCAGACC
GAGGACGAGGCCATCTACTTCTGCGCCCTGTGGTAC
AGCAACCACTGGGTGTTCGGCGGTGGCACCAAGCTG
ACCGTGCTGGGAGGGGGCGGATCCTTCTGGGTGCTG
GTGGTGGTGGGCGGCGTGCTGGCCTGCTACAGCCTG
CTGGTGACCGTGGCCTTCATCATCTTCTGGGTGAGGA
GCAAGAGGAGCAGGCTGCTGCACAGCGACTACATGA
ACATGACCCCCAGGAGGCCCGGCCCCACCAGGAAGC
ACTACCAGCCCTACGCCCCCCCCAGGGACTTCGCCG
CCTACAGGAGCAGGGTGAAGTTCAGCAGGAGCGCCG
ACGCCCCCGCCTACCAGCAGGGCCAGAACCAGCTGT
ATAACGAGCTGAACCTGGGCAGGAGGGAGGAGTAC
GACGTGCTGGACAAGAGGAGGGGCAGGGACCCCGA
GATGGGCGGCAAGCCCAGGAGGAAGAACCCCCAGG
AGGGCCTGTATAACGAGCTGCAGAAGGACAAGATGG
CCGAGGCCTACAGCGAGATCGGCATGAAGGGCGAG
AGGAGGAGGGGCAAGGGCCACGACGGCCTGTACCA
GGGCCTGAGCACCGCCACCAAGGACACCTACGACGC
CCTGCACATGCAGGCCCTGCCCCCCAGGTCCGGAGA
GGGCAGAGGAAGTCTTCTAACATGCGGTGACGTGGA
GGAGAATCCCGGCCCTAGGGTGAGCAAGGGCGAGG
AGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCT
GGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTC
CGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCT
GACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCC
CGTGCCCTGGCCCACCCTCGTGACCACCCTGACCTAC
GGCGTGCAGTGCTTCAGCCGCTACCCCGACCACATG
AAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAA
GGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGAC
GACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTC
GAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAG
GGCATCGACTTCAAGGAGGACGGCAACATCCTGGGG
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TABLE 5-continued

Anti-P329G-scFv DNA sequences:

Construct DNA seguence SEQ ID NO
CACAAGCTGGAGTACAACTACAACAGCCACAACGTC
TATATCATGGCCGACAAGCAGAAGAACGGCATCAAG
GTGAACTTCAAGATCCGCCACAACATCGAGGACGGC
AGCGTGCAGCTCGCCGACCACTACCAGCAGAACACC
CCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAALC
CACTACCTGAGCACCCAGTCCGCCCTGAGCAAAGAC
CCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAG
TTCGTGACCGCCGCCGGGATCACTCTCGGCATGGAC
GAGCTGTACAAGTGA

TABLE 6
Anti-P329G-dg-Fab amino acid sequences

Construct Amino acid sequence SEQ ID NO

Anti-P329G CDR H1 see Table 2 1

Kabat

Anti-P329G CDR H2 see Table 2 2

Kabat

Anti-P329G CDR H3 see Table 2 3

Kabat

Anti-P329G CDR L1 see Table 2 4

Kabat

Anti-P329G CDR L2 see Table 2 5

Kabat

Anti-P329G CDR L3 see Table 2 6

Kabat

Anti-P329G-ds-Fab- EVKLLESGGGLVQPGGSLKLSCAASGFDF SRYWMNWV 39

heavy chain- ROAPGKCLEWIGEITPDSSTINYTPSLKDKFIISRDNAKN

CD28ATD-CD28CSD- TLYLQMIKVRSEDTALYYCVRPYDYGAWFASWGQGT

CD3zSSD fusion LVTVSAASTKGPSVFPLAPSSKSTSGGTAALGCLVKDY

PETR17100 FPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVT

VPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCGGGGS
FWVLVVVGGVLACYSLLVTVAFIIFWVRSKRSRLLHSD
YMNMTPRRPGPTRKHYQPYAPPRDFAAYRSRVKESRS
ADAPAYQQGONQLYNELNLGRREEYDVLDKRRGRDP
EMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGE
RRRGKGHDGLYQGLSTATKDTYDALHMQALPPR
Anti-P329G-ds-Fab EVKLLESGGGLVQPGGSLKLSCAASGFDF SRYWMNWV 40
heavy chain ROAPGKCLEWIGEITPDSSTINYTPSLKDKFIISRDNAKN
TLYLQMIKVRSEDTALYYCVRPYDYGAWFASWGQGT
LVTVSAASTKGPSVFPLAPSSKSTSGGTAALGCLVKDY
FPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVT
VPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSC
Anti-P329G-ds-Fab QAVVTQESALTTSPGETVTLTCRSSTGAVTTSNYANWV 41
light chain QEKPDHLFTGLIGGTNKRAPGVPARFSGSLIGDKAALTI
TGAQTEDEAIYFCALWYSNHWVFGCGTKLTVLRTVAA
PSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKV
DNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEK
HKVYACEVTHQGLSSPVTKSFNRGEC
Anti-P329G-ds VL see Table 2 9
CL RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKV 42

Anti-P329G-ds VH

QWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKA
DYEKHKVYACEVTHQGLSSPVTKSFNRGEC

see Table 2
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TABLE 6-continued

Anti-P329G-ds-Fab amino acid sequences

Construct

Amino acid sequence SEQ ID NO

CH1

CD28ATD-CD28CSD-
CD3zSSD

ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTV 43
SWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGT
QTYICNVNHKPSNTKVDKKVEPKSC

see Table 2 14

TABLE 7

Anti-P329G-ds-Fab DNA sedquences:

Construct

DNA Seguence SEQ ID NO

Anti-P329G-ds-Fab-
heavy chain-
CD28ATD-CD28CSD-
CD3zSSD fusion
PETR17100

ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAA 44
CAGCTACGGGTGTGCATTCCCAGGCCGTGGTGACCC
AGGAGAGCGCCCTGACCACCAGCCCCGGCGAGACCG
TGACCCTGACCTGCAGGAGCAGCACCGGCGCCGTGA
CCACCAGCAACTACGCCAACTGGGTGCAGGAGAAGC
CCGACCACCTGTTCACCGGCCTGATCGGCGGCACCA
ACAAGAGGGCCCCCGGCGTGCCCGCCAGGTTCAGCG
GCAGCCTGATCGGCGACAAGGCCGCCCTGACCATCA
CCGGCGCCCAGACCGAGGACGAGGCCATCTACTTCT
GCGCCCTGTGGTACAGCAACCACTGGGTGTTCGGCT
GTGGCACCAAGCTGACCGTGCTGCGTACGGTGGCTG
CACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCA
GTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTG
AATAACTTCTATCCCAGAGAGGCCAAAGTACAGTGG
AAGGTGGATAACGCCCTCCAATCGGGTAACTCCCAG
GAGAGTGTCACAGAGCAGGACAGCAAGGACAGCAC
CTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGC
AGACTACGAGAAACACAAAGTCTACGCCTGCGAAGT
CACCCATCAGGGCCTGAGCTCGCCCGTCACARAGAG
CTTCAACAGGGGAGAGTGTTAGGAATTCCCCGAAGT
AACTTAGAAGCTGTAAATCAACGATCAATAGCAGGT
GTGGCACACCAGTCATACCTTGATCAAGCACTTCTGT
TTCCCCGGACTGAGTATCAATAGGCTGCTCGCGCGG
CTGAAGGAGAAAACGTTCGTTACCCGACCAACTACT
TCGAGAAGCTTAGTACCACCATGAACGAGGCAGGGT
GTTTCGCTCAGCACAACCCCAGTGTAGATCAGGCTG
ATGAGTCACTGCAACCCCCATGGGCGACCATGGCAG
TGGCTGCGTTGGCGGCCTGCCCATGGAGAAATCCAT
GGGACGCTCTAATTCTGACATGGTGTGAAGTGCCTAT
TGAGCTAACTGGTAGTCCTCCGGCCCCTGATTGCGGC
TAATCCTAACTGCGGAGCACATGCTCACAAACCAGT
GGGTGGTGTGTCGTAACGGGCAACTCTGCAGCGGAA
CCGACTACTTTGGGTGTCCGTGTTTCCTTTTATTCCTA
TATTGGCTGCTTATGGTGACAATCAAAAAGTTGTTAC
CATATAGCTATTGGATTGGCCATCCGGTGTGCAACA
GGGCAACTGTTTACCTATTTATTGGTTTTGTACCATT
ATCACTGAAGTCTGTGATCACTCTCAAATTCATTTTG
ACCCTCAACACAATCAAACGCCACCATGGGATGGAG
CTGTATCATCCTCTTCTTGGTAGCAACAGCTACCGGT
GTGCACTCCGAGGTGAAGCTGCTGGAGAGCGGCGGC
GGCCTGGTGCAGCCCGGCGGCAGCCTGAAGCTGAGC
TGCGCCGCCAGCGGCTTCGACTTCAGCAGGTACTGG
ATGAACTGGGTGAGGCAGGCCCCCGGCAAGTGTCTG
GAGTGGATCGGCGAGATCACCCCCGACAGCAGCACC
ATCAACTACACCCCCAGCCTGAAGGACAAGTTCATC
ATCAGCAGGGACAACGCCAAGAACACCCTGTACCTG
CAGATGATCAAGGTGAGGAGCGAGGACACCGCCCTG
TACTACTGCGTGAGGCCCTACGACTACGGCGCCTGG
TTCGCCAGCTGGGGCCAGGGCACCCTGGTGACCGTG
AGCGCCGCTAGCACCAAGGGCCCCTCCGTGTTCCCC
CTGGCCCCCAGCAGCAAGAGCACCAGCGGCGGCACA
GCCGCTCTGGGCTGCCTGGTCAAGGACTACTTCCCCG
AGCCCGTGACCGTGTCCTGGAACAGCGGAGCCCTGA
CCTCCGGCGTGCACACCTTCCCCGCCGTGCTGCAGAG
TTCTGGCCTGTATAGCCTGAGCAGCGTGGTCACCGTG
CCTTCTAGCAGCCTGGGCACCCAGACCTACATCTGCA
ACGTGAACCACAAGCCCAGCAACACCAAGGTGGACA
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TABLE 7-continued

Anti-P329G-dg-Fab DNA gequences:

Construct

DNA Seguence

SEQ ID NO

Anti-P329G-ds VL

CL

Anti-P329G-ds VH

CH1

CD28ATD-CD28CSD-
CD3zSSD

Anti-P329G-ds-Fab-
heavy chain-
CD28ATD-CD28CSD-
CD3ZSSD-

eGFP fusion
PETR17100

AGAAGGTGGAGCCCAAGAGCTGCGGAGGGGGCGGA
TCCTTCTGGGTGCTGGTGGTGGTGGGCGGCGTGCTGG
CCTGCTACAGCCTGCTGGTGACCGTGGCCTTCATCAT
CTTCTGGGTGAGGAGCAAGAGGAGCAGGCTGCTGCA
CAGCGACTACATGAACATGACCCCCAGGAGGCCCGG
CCCCACCAGGAAGCACTACCAGCCCTACGCCCCCCC
CAGGGACTTCGCCGCCTACAGGAGCAGGGTGAAGTT
CAGCAGGAGCGCCGACGCCCCCGCCTACCAGCAGGG
CCAGAACCAGCTGTATAACGAGCTGAACCTGGGCAG
GAGGGAGGAGTACGACGTGCTGGACAAGAGGAGGG
GCAGGGACCCCGAGATGGGCGGCAAGCCCAGGAGG
AAGAACCCCCAGGAGGGCCTGTATAACGAGCTGCAG
AAGGACAAGATGGCCGAGGCCTACAGCGAGATCGG
CATGAAGGGCGAGAGGAGGAGGGGCAAGGGCCACG
ACGGCCTGTACCAGGGCCTGAGCACCGCCACCAAGG
ACACCTACGACGCCCTGCACATGCAGGCCCTGCCCC
CCAGG

see Table 3

CGTACGGTGGCTGCACCATCTGTCTTCATCTTCCCGC
CATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGT
TGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCC
ARAAGTACAGTGGAAGGTGGATAACGCCCTCCAATCG
GGTAACTCCCAGGAGAGTGTCACAGAGCAGGACAGC
AAGGACAGCACCTACAGCCTCAGCAGCACCCTGACG
CTGAGCAAAGCAGACTACGAGAAACACAAAGTCTAC
GCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCC
GTCACAAAGAGCTTCAACAGGGGAGAGTGTTAG

see Table 3

GCTAGCACCAAGGGCCCCTCCGTGTTCCCCCTGGCCC
CCAGCAGCAAGAGCACCAGCGGCGGCACAGCCGCTC
TGGGCTGCCTGGTCAAGGACTACTTCCCCGAGCCCGT
GACCGTGTCCTGGAACAGCGGAGCCCTGACCTCCGG
CGTGCACACCTTCCCCGCCGTGCTGCAGAGTTCTGGC
CTGTATAGCCTGAGCAGCGTGGTCACCGTGCCTTCTA
GCAGCCTGGGCACCCAGACCTACATCTGCAACGTGA
ACCACAAGCCCAGCAACACCAAGGTGGACAAGAAG
GTGGAGCCCAAGAGCTGC

see Table 3

ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAA
CAGCTACGGGTGTGCATTCCCAGGCCGTGGTGACCC
AGGAGAGCGCCCTGACCACCAGCCCCGGCGAGACCG
TGACCCTGACCTGCAGGAGCAGCACCGGCGCCGTGA
CCACCAGCAACTACGCCAACTGGGTGCAGGAGAAGC
CCGACCACCTGTTCACCGGCCTGATCGGCGGCACCA
ACAAGAGGGCCCCCGGCGTGCCCGCCAGGTTCAGCG
GCAGCCTGATCGGCGACAAGGCCGCCCTGACCATCA
CCGGCGCCCAGACCGAGGACGAGGCCATCTACTTCT
GCGCCCTGTGGTACAGCAACCACTGGGTGTTCGGCT
GTGGCACCAAGCTGACCGTGCTGCGTACGGTGGCTG
CACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCA
GTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTG
AATAACTTCTATCCCAGAGAGGCCAAAGTACAGTGG
AAGGTGGATAACGCCCTCCAATCGGGTAACTCCCAG
GAGAGTGTCACAGAGCAGGACAGCAAGGACAGCAC
CTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGC
AGACTACGAGAAACACAAAGTCTACGCCTGCGAAGT
CACCCATCAGGGCCTGAGCTCGCCCGTCACARAGAG
CTTCAACAGGGGAGAGTGTTAGGAATTCCCCGAAGT
AACTTAGAAGCTGTAAATCAACGATCAATAGCAGGT
GTGGCACACCAGTCATACCTTGATCAAGCACTTCTGT
TTCCCCGGACTGAGTATCAATAGGCTGCTCGCGCGG
CTGAAGGAGAAAACGTTCGTTACCCGACCAACTACT
TCGAGAAGCTTAGTACCACCATGAACGAGGCAGGGT
GTTTCGCTCAGCACAACCCCAGTGTAGATCAGGCTG
ATGAGTCACTGCAACCCCCATGGGCGACCATGGCAG
TGGCTGCGTTGGCGGCCTGCCCATGGAGAAATCCAT

21

45

20

46

27

47

Dec. 7, 2023



US 2023/0390338 Al

66

TABLE 7-continued

Anti-P329G-ds-Fab DNA sequences:

Construct

DNA Seguence SEQ ID NO

GGGACGCTCTAATTCTGACATGGTGTGAAGTGCCTAT
TGAGCTAACTGGTAGTCCTCCGGCCCCTGATTGCGGC
TAATCCTAACTGCGGAGCACATGCTCACAAACCAGT
GGGTGGTGTGTCGTAACGGGCAACTCTGCAGCGGAA
CCGACTACTTTGGGTGTCCGTGTTTCCTTTTATTCCTA
TATTGGCTGCTTATGGTGACAATCAAAAAGTTGTTAC
CATATAGCTATTGGATTGGCCATCCGGTGTGCAACA
GGGCAACTGTTTACCTATTTATTGGTTTTGTACCATT
ATCACTGAAGTCTGTGATCACTCTCAAATTCATTTTG
ACCCTCAACACAATCAAACGCCACCATGGGATGGAG
CTGTATCATCCTCTTCTTGGTAGCAACAGCTACCGGT
GTGCACTCCGAGGTGAAGCTGCTGGAGAGCGGCGGC
GGCCTGGTGCAGCCCGGCGGCAGCCTGAAGCTGAGC
TGCGCCGCCAGCGGCTTCGACTTCAGCAGGTACTGG
ATGAACTGGGTGAGGCAGGCCCCCGGCAAGTGTCTG
GAGTGGATCGGCGAGATCACCCCCGACAGCAGCACC
ATCAACTACACCCCCAGCCTGAAGGACAAGTTCATC
ATCAGCAGGGACAACGCCAAGAACACCCTGTACCTG
CAGATGATCAAGGTGAGGAGCGAGGACACCGCCCTG
TACTACTGCGTGAGGCCCTACGACTACGGCGCCTGG
TTCGCCAGCTGGGGCCAGGGCACCCTGGTGACCGTG
AGCGCCGCTAGCACCAAGGGCCCCTCCGTGTTCCCC
CTGGCCCCCAGCAGCAAGAGCACCAGCGGCGGCACA
GCCGCTCTGGGCTGCCTGGTCAAGGACTACTTCCCCG
AGCCCGTGACCGTGTCCTGGAACAGCGGAGCCCTGA
CCTCCGGCGTGCACACCTTCCCCGCCGTGCTGCAGAG
TTCTGGCCTGTATAGCCTGAGCAGCGTGGTCACCGTG
CCTTCTAGCAGCCTGGGCACCCAGACCTACATCTGCA
ACGTGAACCACAAGCCCAGCAACACCAAGGTGGACA
AGAAGGTGGAGCCCAAGAGCTGCGGAGGGGGCGGA
TCCTTCTGGGTGCTGGTGGTGGTGGGCGGCGTGCTGG
CCTGCTACAGCCTGCTGGTGACCGTGGCCTTCATCAT
CTTCTGGGTGAGGAGCAAGAGGAGCAGGCTGCTGCA
CAGCGACTACATGAACATGACCCCCAGGAGGCCCGG
CCCCACCAGGAAGCACTACCAGCCCTACGCCCCCCC
CAGGGACTTCGCCGCCTACAGGAGCAGGGTGAAGTT
CAGCAGGAGCGCCGACGCCCCCGCCTACCAGCAGGG
CCAGAACCAGCTGTATAACGAGCTGAACCTGGGCAG
GAGGGAGGAGTACGACGTGCTGGACAAGAGGAGGG
GCAGGGACCCCGAGATGGGCGGCAAGCCCAGGAGG
AAGAACCCCCAGGAGGGCCTGTATAACGAGCTGCAG
AAGGACAAGATGGCCGAGGCCTACAGCGAGATCGG
CATGAAGGGCGAGAGGAGGAGGGGCAAGGGCCACG
ACGGCCTGTACCAGGGCCTGAGCACCGCCACCAAGG
ACACCTACGACGCCCTGCACATGCAGGCCCTGCCCC
CCAGGTCCGGAGAGGGCAGAGGAAGTCTTCTAACAT
GCGGTGACGTGGAGGAGAATCCCGGCCCTAGGGTGA
GCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCA
TCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACA
AGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCA
CCTACGGCAAGCTGACCCTGAAGTTCATCTGCACCA
CCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGA
CCACCCTGACCTACGGCGTGCAGTGCTTCAGCCGCTA
CCCCGACCACATGAAGCAGCACGACTTCTTCAAGTC
CGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCAT
CTTCTTCAAGGACGACGGCAACTACAAGACCCGCGC
CGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCG
CATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGG
CAACATCCTGGGGCACAAGCTGGAGTACAACTACAA
CAGCCACAACGTCTATATCATGGCCGACAAGCAGAA
GAACGGCATCAAGGTGAACTTCAAGATCCGCCACAA
CATCGAGGACGGCAGCGTGCAGCTCGCCGACCACTA
CCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCT
GCTGCCCGACAACCACTACCTGAGCACCCAGTCCGC
CCTGAGCAAAGACCCCAACGAGAAGCGCGATCACAT
GGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCAC
TCTCGGCATGGACGAGCTGTACAAGTGA
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TABLE 8 TABLE 8-continued
Anti-P329G-Fab amino acid seguences: Anti-P329G-Fab amino acid seguences:
SEQ SEQ
D D
Construct Amino acid sequence NO Construct Amino acid sequence NO
Anti- see Table 2 1 fusion FIIFWVRSKRSRLLHSDYMNMTPRRPGPTRK
P329G PETR17594 HYQPYAPPRDFAAYRSRVKFSRSADAPAYQQ
CDR H1 GONQLYNELNLGRREEYDVLDKRRGRDPEMG
Kabat GKPRRKNPQEGLYNELQKDKMAEAYSEIGMK
GERRRGKGHDGLYQGLS TATKDTYDALHMQA
Anti- see Table 2 2 LPPR
P329G
CDR H2 Anti- EVKLLESGGGLVQPGGSLKLSCAASGFDFSR 49
Kabat P329G- YWMNWVRQAPGKGLEWIGEITPDSSTINYTP
Fab SLKDKFIISRDNAKNTLYLQMIKVRSEDTAL
Anti- see Table 2 N heavy YYCVRPYDYGAWFASWGQGTLVTVSAASTKG
£329G chain PSVFPLAPSSKSTSGGTAALGCLVKDYFPEP
CDR H3 VTVSWNSGALTSGVHTFPAVLQSSGLYSLSS
VVTVPSSSLETQTYI CNVNHKPSNTKVDKKY
Kabat
EPKSC
Anti- see Table 2 4 Anti- QAVVTQESALTTSPGETVTLTCRSSTGAVTT 50
P329G P329G- SNYANWVQEKPDHLFTGLIGGTNKRAPGVPA
CDR L1 Fab RFSGSLIGDKAALTITGAQTEDEAIYFCALW
Kabat light YSNHWVFGGGTKLTVLRTVAAPSVFIFPPSD
chain EQLKSGTASVVCLLNNFYPREAKVQWKVDNA
Anti- see Table 2 5 LQSGNSQESVTEQDSKDSTYSLSSTLTLSKA
P329G DYEKHKVYACEVTHQGLSSPVTKSFNRGEC
CDR L2
Kabat Anti- see Table 4 33
P329G
Anti- see Table 2 6 VL
P329G
CDR L3 CL see Table 6 42
Kabat X
Anti- see Table 4 32
) P329G
Anti- EVKLLESGGCGLVQPGGSLKLSCAASGFDFSR 48 vH
P329G- YWMNWVRQAPGKGLEWIGEITPDSSTINYTP
Fab- SLKDKFIISRDNAKNTLYLQMIKVRSEDTAL CHL see Table & 43
heavy YYCVRPYDYGAWFASWGQGTLVTVSAASTKG
chain- PSVFPLAPSSKSTSGGTAALGCLVKDYFPEP CD28ATD- see Table 2 14
CD28ATD- VTVSWNSGALTSGVHTFPAVLQSSCLYSLSS CcD28CSD-
CD28CSD- VVTVPSSSLETQTYI CNVNHKPSNTKVDKKY CD3zSSD
CD3zSSD EPKSCGGGESFWVLVVVGGVLACYSLLVTVA
TABLE 9

Anti-P329G-Fab DNA sequences:

Construct DNA Seguence SEQ ID NO
Anti-P329G-Fab- ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAA 51
heavy chain- CAGCTACGGGTGTGCATTCCCAGGCCGTGGTGACCC

CD28ATD-CD28CSD- AGGAGAGCGCCCTGACCACCAGCCCCGGCGAGACCG

CD3zSSD fusion TGACCCTGACCTGCAGGAGCAGCACCGGCGCCGTGA

PETR17594 CCACCAGCAACTACGCCAACTGGGTGCAGGAGAAGC
CCGACCACCTGTTCACCGGCCTGATCGGCGGCACCA
ACAAGAGGGCCCCCGGCGTGCCCGCCAGGTTCAGCG
GCAGCCTGATCGGCGACAAGGCCGCCCTGACCATCA
CCGGCGCCCAGACCGAGGACGAGGCCATCTACTTCT
GCGCCCTGTGGTACAGCAACCACTGGGTGTTCGGCG
GTGGCACCAAGCTGACCGTGCTGCGTACGGTGGCTG
CACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCA
GTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTG
AATAACTTCTATCCCAGAGAGGCCAAAGTACAGTGG
AAGGTGGATAACGCCCTCCAATCGGGTAACTCCCAG
GAGAGTGTCACAGAGCAGGACAGCAAGGACAGCAC
CTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGC
AGACTACGAGAAACACAAAGTCTACGCCTGCGAAGT
CACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAG
CTTCAACAGGGGAGAGTGTTAGGAATTCCCCGAAGT
AACTTAGAAGCTGTAAATCAACGATCAATAGCAGGT
GTGGCACACCAGTCATACCTTGATCAAGCACTTCTGT
TTCCCCGGACTGAGTATCAATAGGCTGCTCGCGCGG
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TABLE 9-continued

Anti-P329G-Fab DNA gequences:

Construct

DNA Seguence

SEQ ID NO

Anti-P329G VL
CL
Anti-P329G VH
CH1

CD28ATD-CD28CSD-
CD3zSSD

Anti-P329G-Fab-
heavy chain-
CD28ATD-CD28CSD-
CD3zSSD-

eGFP fusion
PETR17594

CTGAAGGAGAAAACGTTCGTTACCCGACCAACTACT
TCGAGAAGCTTAGTACCACCATGAACGAGGCAGGGT
GTTTCGCTCAGCACAACCCCAGTGTAGATCAGGCTG
ATGAGTCACTGCAACCCCCATGGGCGACCATGGCAG
TGGCTGCGTTGGCGGCCTGCCCATGGAGAAATCCAT
GGGACGCTCTAATTCTGACATGGTGTGAAGTGCCTAT
TGAGCTAACTGGTAGTCCTCCGGCCCCTGATTGCGGC
TAATCCTAACTGCGGAGCACATGCTCACAAACCAGT
GGGTGGTGTGTCGTAACGGGCAACTCTGCAGCGGAA

CCGACTACTTTGGGTGTCCGTGTTTCCTTTTATTCCTA

TATTGGCTGCTTATGGTGACAATCAAAAAGTTGTTAC
CATATAGCTATTGGATTGGCCATCCGGTGTGCAACA
GGGCAACTGTTTACCTATTTATTGGTTTTGTACCATT
ATCACTGAAGTCTGTGATCACTCTCAAATTCATTTTG
ACCCTCAACACAATCAAACGCCACCATGGGATGGAG
CTGTATCATCCTCTTCTTGGTAGCAACAGCTACCGGT
GTGCACTCCGAGGTGAAGCTGCTGGAGAGCGGCGGC
GGCCTGGTGCAGCCCGGCGGCAGCCTGAAGCTGAGC
TGCGCCGCCAGCGGCTTCGACTTCAGCAGGTACTGG
ATGAACTGGGTGAGGCAGGCCCCCGGCAAGGGTCTG
GAGTGGATCGGCGAGATCACCCCCGACAGCAGCACC
ATCAACTACACCCCCAGCCTGAAGGACAAGTTCATC
ATCAGCAGGGACAACGCCAAGAACACCCTGTACCTG
CAGATGATCAAGGTGAGGAGCGAGGACACCGCCCTG
TACTACTGCGTGAGGCCCTACGACTACGGCGCCTGG
TTCGCCAGCTGGGGCCAGGGCACCCTGGTGACCGTG
AGCGCCGCTAGCACCAAGGGCCCCTCCGTGTTCCCC
CTGGCCCCCAGCAGCAAGAGCACCAGCGGCGGCACA
GCCGCTCTGGGCTGCCTGGTCAAGGACTACTTCCCCG
AGCCCGTGACCGTGTCCTGGAACAGCGGAGCCCTGA
CCTCCGGCGTGCACACCTTCCCCGCCGTGCTGCAGAG
TTCTGGCCTGTATAGCCTGAGCAGCGTGGTCACCGTG
CCTTCTAGCAGCCTGGGCACCCAGACCTACATCTGCA
ACGTGAACCACAAGCCCAGCAACACCAAGGTGGACA
AGAAGGTGGAGCCCAAGAGCTGCGGAGGGGGCGGA
TCCTTCTGGGTGCTGGTGGTGGTGGGCGGCGTGCTGG
CCTGCTACAGCCTGCTGGTGACCGTGGCCTTCATCAT
CTTCTGGGTGAGGAGCAAGAGGAGCAGGCTGCTGCA
CAGCGACTACATGAACATGACCCCCAGGAGGCCCGG
CCCCACCAGGAAGCACTACCAGCCCTACGCCCCCCC
CAGGGACTTCGCCGCCTACAGGAGCAGGGTGAAGTT
CAGCAGGAGCGCCGACGCCCCCGCCTACCAGCAGGG
CCAGAACCAGCTGTATAACGAGCTGAACCTGGGCAG
GAGGGAGGAGTACGACGTGCTGGACAAGAGGAGGG
GCAGGGACCCCGAGATGGGCGGCAAGCCCAGGAGG
AAGAACCCCCAGGAGGGCCTGTATAACGAGCTGCAG
AAGGACAAGATGGCCGAGGCCTACAGCGAGATCGG
CATGAAGGGCGAGAGGAGGAGGGGCAAGGGCCACG
ACGGCCTGTACCAGGGCCTGAGCACCGCCACCAAGG
ACACCTACGACGCCCTGCACATGCAGGCCCTGCCCC
CCAGG

see Table 5

see Table 7

see Table 5

see Table 7

see Table 3

ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAA
CAGCTACGGGTGTGCATTCCCAGGCCGTGGTGACCC
AGGAGAGCGCCCTGACCACCAGCCCCGGCGAGACCG
TGACCCTGACCTGCAGGAGCAGCACCGGCGCCGTGA
CCACCAGCAACTACGCCAACTGGGTGCAGGAGAAGC
CCGACCACCTGTTCACCGGCCTGATCGGCGGCACCA
ACAAGAGGGCCCCCGGCGTGCCCGCCAGGTTCAGCG
GCAGCCTGATCGGCGACAAGGCCGCCCTGACCATCA
CCGGCGCCCAGACCGAGGACGAGGCCATCTACTTCT
GCGCCCTGTGGTACAGCAACCACTGGGTGTTCGGCG

37

45

36

46

27

52
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TABLE 9-continued

Anti-P329G-Fab DNA gequences:

Construct

DNA Seguence

GTGGCACCAAGCTGACCGTGCTGCGTACGGTGGCTG
CACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCA
GTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTG
AATAACTTCTATCCCAGAGAGGCCAAAGTACAGTGG
AAGGTGGATAACGCCCTCCAATCGGGTAACTCCCAG
GAGAGTGTCACAGAGCAGGACAGCAAGGACAGCAC
CTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGC
AGACTACGAGAAACACAAAGTCTACGCCTGCGAAGT
CACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAG
CTTCAACAGGGGAGAGTGTTAGGAATTCCCCGAAGT
AACTTAGAAGCTGTAAATCAACGATCAATAGCAGGT
GTGGCACACCAGTCATACCTTGATCAAGCACTTCTGT
TTCCCCGGACTGAGTATCAATAGGCTGCTCGCGCGG
CTGAAGGAGAAAACGTTCGTTACCCGACCAACTACT
TCGAGAAGCTTAGTACCACCATGAACGAGGCAGGGT
GTTTCGCTCAGCACAACCCCAGTGTAGATCAGGCTG
ATGAGTCACTGCAACCCCCATGGGCGACCATGGCAG
TGGCTGCGTTGGCGGCCTGCCCATGGAGAAATCCAT
GGGACGCTCTAATTCTGACATGGTGTGAAGTGCCTAT
TGAGCTAACTGGTAGTCCTCCGGCCCCTGATTGCGGC
TAATCCTAACTGCGGAGCACATGCTCACAAACCAGT
GGGTGGTGTGTCGTAACGGGCAACTCTGCAGCGGAA

CCGACTACTTTGGGTGTCCGTGTTTCCTTTTATTCCTA

TATTGGCTGCTTATGGTGACAATCAAAAAGTTGTTAC
CATATAGCTATTGGATTGGCCATCCGGTGTGCAACA
GGGCAACTGTTTACCTATTTATTGGTTTTGTACCATT
ATCACTGAAGTCTGTGATCACTCTCAAATTCATTTTG
ACCCTCAACACAATCAAACGCCACCATGGGATGGAG
CTGTATCATCCTCTTCTTGGTAGCAACAGCTACCGGT
GTGCACTCCGAGGTGAAGCTGCTGGAGAGCGGCGGC
GGCCTGGTGCAGCCCGGCGGCAGCCTGAAGCTGAGC
TGCGCCGCCAGCGGCTTCGACTTCAGCAGGTACTGG
ATGAACTGGGTGAGGCAGGCCCCCGGCAAGGGTCTG
GAGTGGATCGGCGAGATCACCCCCGACAGCAGCACC
ATCAACTACACCCCCAGCCTGAAGGACAAGTTCATC
ATCAGCAGGGACAACGCCAAGAACACCCTGTACCTG
CAGATGATCAAGGTGAGGAGCGAGGACACCGCCCTG
TACTACTGCGTGAGGCCCTACGACTACGGCGCCTGG
TTCGCCAGCTGGGGCCAGGGCACCCTGGTGACCGTG
AGCGCCGCTAGCACCAAGGGCCCCTCCGTGTTCCCC
CTGGCCCCCAGCAGCAAGAGCACCAGCGGCGGCACA
GCCGCTCTGGGCTGCCTGGTCAAGGACTACTTCCCCG
AGCCCGTGACCGTGTCCTGGAACAGCGGAGCCCTGA
CCTCCGGCGTGCACACCTTCCCCGCCGTGCTGCAGAG
TTCTGGCCTGTATAGCCTGAGCAGCGTGGTCACCGTG
CCTTCTAGCAGCCTGGGCACCCAGACCTACATCTGCA
ACGTGAACCACAAGCCCAGCAACACCAAGGTGGACA
AGAAGGTGGAGCCCAAGAGCTGCGGAGGGGGCGGA
TCCTTCTGGGTGCTGGTGGTGGTGGGCGGCGTGCTGG
CCTGCTACAGCCTGCTGGTGACCGTGGCCTTCATCAT
CTTCTGGGTGAGGAGCAAGAGGAGCAGGCTGCTGCA
CAGCGACTACATGAACATGACCCCCAGGAGGCCCGG
CCCCACCAGGAAGCACTACCAGCCCTACGCCCCCCC
CAGGGACTTCGCCGCCTACAGGAGCAGGGTGAAGTT
CAGCAGGAGCGCCGACGCCCCCGCCTACCAGCAGGG
CCAGAACCAGCTGTATAACGAGCTGAACCTGGGCAG
GAGGGAGGAGTACGACGTGCTGGACAAGAGGAGGG
GCAGGGACCCCGAGATGGGCGGCAAGCCCAGGAGG
AAGAACCCCCAGGAGGGCCTGTATAACGAGCTGCAG
AAGGACAAGATGGCCGAGGCCTACAGCGAGATCGG
CATGAAGGGCGAGAGGAGGAGGGGCAAGGGCCACG
ACGGCCTGTACCAGGGCCTGAGCACCGCCACCAAGG
ACACCTACGACGCCCTGCACATGCAGGCCCTGCCCC
CCAGGTCCGGAGAGGGCAGAGGAAGTCTTCTAACAT
GCGGTGACGTGGAGGAGAATCCCGGCCCTAGGGTGA
GCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCA
TCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACA
AGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCA
CCTACGGCAAGCTGACCCTGAAGTTCATCTGCACCA
CCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGA
CCACCCTGACCTACGGCGTGCAGTGCTTCAGCCGCTA
CCCCGACCACATGAAGCAGCACGACTTCTTCAAGTC
CGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCAT
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TABLE 9-continued

Dec. 7, 2023

Anti-P329G-Fab DNA gequences:

Construct

DNA Seguence

SEQ ID NO

CTTCTTCAAGGACGACGGCAACTACAAGACCCGCGC
CGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCG
CATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGG
CAACATCCTGGGGCACAAGCTGGAGTACAACTACAA
CAGCCACAACGTCTATATCATGGCCGACAAGCAGAA
GAACGGCATCAAGGTGAACTTCAAGATCCGCCACAA
CATCGAGGACGGCAGCGTGCAGCTCGCCGACCACTA
CCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCT
GCTGCCCGACAACCACTACCTGAGCACCCAGTCCGC
CCTGAGCAAAGACCCCAACGAGAAGCGCGATCACAT
GGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCAC
TCTCGGCATGGACGAGCTGTACAAGTGA

TABLE 10

TABLE 10-continued

Anti-AAA-gcFv _amino acid sequences

Anti-AAA-gcFv _amino acid sequences

SEQ SEQ
Con- 1D Con- 1D
struct Amino acid sequence NO struct Amino acid sequence NO
Anti- SYGMS 53 GTSVTVS SGEEESGEEESCEEESEGEGSDVLMT
ARA QTPLSLPVSLGDQASISCRSSQTIVHSTGHTYL
CDR H1 EWFLQKPGQSPKLLIYKVSNRFSGVPDRFSGSG
Kabat SGTDFTLKISRVEAEDLGVYYCFQGSHVPYTFG
GGTKLEIK
Anti- SSEESY 54
ARA Anti- MNFGLSLVFLALILKGVQCEVQLVESGGDLVKP 61
CDR H2 AAA GGSLKLSCAASGFTFSSYGMSWVRQTPDKRLEW
Kabat VH VATISSGGSYIYYPDSVKGRFTISRDNAKNTLY
LOMS SLKSEDTAMYYCARLGMI TTGYAMDYWGQ
Anti- LGMITTGYAMDY 55 QTSVTVSS
ARA
CDR H3 Anti- DVLMTQTPLSLPVSLGDOASISCRSSQTIVHST 62
Kabat AAA GHTYLEWFLQKPGQSPKLLIYKVSNRFSGVPDR
Anti- RSSOTIVHSTGHTYLE 56 VL FSGSGSGTDFTLKISRVEAEDLGVYYCFQGSHY
AR PYTFGGGTKLEIK
CDR L1
Kabat
Anti- KVSNRFS 57 TABLE 11
ARA
CDR L2 Anti-AAA-Fab amino acid sequences
Kabat
SEQ
Anti- FQGSHVPYT 58 Con- 1D
ARA struct Protein Sequence NO
CDR L3
Kabat Anti- see Table 10 53
ARA
Anti- MNFGLSLVFLALILKGVQCEVQLVESGGDLVKP 59 CDR H1
ARA- GGSLKLSCAASGFTFSSYGMSWVRQTPDKRLEW Kabat
scFv- VATISSGGSYIYYPDSVKGRFTISRDNAKNTLY
CD28ATD- LOMSSLKSEDTAMYYCARLGMITTGYAMDYWGQ Anti- see Table 10 54
CD28CSD- GTSVTVSSGEEESGEEESEEEESEGEGSDVLMT ARAR
CD3z8SD QTPLSLPVSLGDQASISCRSSQTIVHSTGHTYL CDR H2
fusion EWFLQKPGQSPKLLIYKVSNRFSGVPDRFSGSG Kabat
SGTDFTLKISRVEAEDLGVYYCFQGSHVPYTFG
GGTKLEIKGGGGS FWWLVVVGGYLACYSLLVTV Anti- see Table 10 55
AFIIFWVRSKRSRLLHSDYMNMTPRRPGPTRKH ARR
YQPYAPPRDFAAYRSRVKFSRSADAPAYQQGON §2§a53
QLYNELNLGRREEYDVLDKRRGRDPEMGGKPRR
KNPQEGLYNELQKDKMAEAYSEIGMKGERRRGK Anti- see Table 10 e
GHDGLYQGLSTATKDTYDALHMQALPPR AR
CDR L1
Anti- MNFGLSLVFLALILKGVQCEVQLVESGGDLVKP 60 Kabat
ARA- GGSLKLSCAASGFTFSSYGMSWVRQTPDKRLEW
scFv VATISSGGSYIYYPDSVKGRFTISRDNAKNTLY Anti- see Table 10 57
LOMSSLKSEDTAMYYCARLGMITTGYAMDYWGQ ARA
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TABLE 11-continued

Anti-AAA-Fab amino acid sequences

Anti-AAA-Fab amino acid sequences

SEQ
D
NO

Con-

struct Protein Sequence

Con-

struct Protein Sequence

SEQ
D
NO

CDR L2
Kabat
Anti- see Table 10
ARRA

CDR L3

Kabat

58

Anti-
AAA-
Fab-
heavy
chain-
CD28ATD-
CD28CSD-
CD3zSSD
fusion

MNFGLSLVFLALILKGVQCEVQLVESGGDLVK
PGGSLKLSCAASGFTFSSYGMSWVRQTPDKRL
EWVATISSGGSYIYYPDSVKGRFTISRDNAKN
TLYLQMSSLKSEDTAMYYCARLGMITTGYAMD
YWGQGTSVTVSSASTKGPSVFPLAPSSKSTSG
GTAALGCLVKDYFPEPVTVSWNSGALTSGVHT
FPAVLQSSGLYSLSSVVTVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCGGGGSFWVLVVVG
GVLACYSLLVTVAFIIFWVRSKRSRLLHSDYM
NMTPRRPGPTRKHYQPYAPPRDFAAYRSRVKF
SRSADAPAYQQGONQLYNELNLGRREEYDVLD
KRRGRDPEMGGKPRRKNPQEGLYNELQKDKMA
EAYSEIGMKGERRRGKGHDGLYQGLSTATKDT
YDALHMQALPPR

Anti- MNFGLSLVFLALILKGVQCEVQLVESGGDLVK
PGGSLKLSCAASGFTFSSYGMSWVRQTPDKRL
EWVATISSGGSYIYYPDSVKGRFTISRDNAKN

64

Fab

heavy
chain

TLYLOQMSSLKSEDTAMYYCARLGMITTGYAMD
WYGQGTSVTVSSASTKGPSVFPLAPSSKSTSG
GTAALGCLVKDYFPEPVTVSWNSGALTSGVHT
FPAVLQSSGLYSLSSVVTVPSSSLGTQTYICN
PVNHKSNTKVDKKVEPKSC

Anti- DVLMTQTPLSLPVSLGDQASISCRSSQTIVHS
TGHTYLEWFLQKPGQSPKLLIYKVSNRFSGVP
DRFSGSGSGTDFTLKISRVEAEDLGVYYCFQG
SHVPYTFGGGTKLEIKRTVAAPSVFIFPPSDE
QLKSGTASVVCLLNNFYPREAKVQWKVDNALQ
SGNSQESVTEQDSKDSTYSLSSTLTLSKADYE
KHKVYACEVTHQGLSSPVTKSFNRGEC

Fab
light
chain

Anti- see Table 10
VL
CL see Table 6
Anti- see Table 10
VH

CH1 see Table 6

65

62

42

61

43

TABLE 12

Construct

Amino acid sequence

SEQ

iD
NO

Human CD27

Human CD27

Murine CD27

ATGGCGCGCCCGCATCCGTGGTGGCTGTGCGTGCTG
GGCACCCTGGTGGGCCTGAGCGCGACCCCGGCGCCG
AAAAGCTGCCCGGAACGCCATTATTGGGCGCAGGGC
AAACTGTGCTGCCAGATGTGCGAACCGGGCACCTTT
CTGGTGAAAGATTGCGATCAGCATCGCAAAGCGGCG
CAGTGCGATCCGTGCATTCCGGGCGTGAGCTTTAGCC
CGGATCATCATACCCGCCCGCATTGCGAAAGCTGCC
GCCATTGCAACAGCGGCCTGCTGGTGCGCAACTGCA
CCATTACCGCGAACGCGGAATGCGCGTGCCGCAACG
GCTGGCAGTGCCGCGATAAAGAATGCACCGAATGCG
ATCCGCTGCCGAACCCGAGCCTGACCGCGCGCAGCA
GCCAGGCGCTGAGCCCGCATCCGCAGCCGACCCATC
TGCCGTATGTGAGCGAAATGCTGGAAGCGCGCACCG
CGGGCCATATGCAGACCCTGGCGGATTTTCGCCAGC
TGCCGGCGCGCACCCTGAGCACCCATTGGCCGCCGL
AGCGCAGCCTGTGCAGCAGCGATTTTATTCGCATTCT
GGTGATTTTTAGCGGCATGTTTCTGGTGTTTACCCTG
GCGGGCGCGCTGTTTCTGCATCAGCGCCGCAAATAT
CGCAGCAACAAAGGCGAAAGCCCGGTGGAACCGGL
GGAACCGTGCCATTATAGCTGCCCGCGCGAAGAAGA
AGGCAGCACCATTCCGATTCAGGAAGATTATCGCAA
ACCGGAACCGGCGTGCAGCCCG

MARPHPWWLCVLGTLVGLSATPAPKSCPERHYWAQG
KLCCQMCEPGTFLVKDCDQHRKAAQCDPCIPGVSFSPD
HHTRPHCESCRHCNSGLLVRNCTI TANAECACRNGWQ
CRDKECTECDPLPNPSLTARSSQALSPHPQPTHLPYVSE
MLEARTAGHMQTLADFRQLPARTLSTHWPPQRSLCSS
DFIRILVIFSGMFLVFTLAGALFLHQRRKYRSNKGESPV
EPAEPCHYSCPREEEGSTIPIQEDYRKPEPACSP

ATGGCGTGGCCGCCGCCGTATTGGCTGTGCATGCTG
GGCACCCTGGTGGGCCTGAGCGCGACCCTGGCGCCG
AACAGCTGCCCGGATAAACATTATTGGACCGGCGGC
GGCCTGTGCTGCCGCATGTGCGAACCGGGCACCTTTT
TTGTGAAAGATTGCGAACAGGATCGCACCGCGGCGTC

66

67

68
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TABLE 12-continued

Construct

Amino acid sequence SEQ
iD
NO

Murine CD27

Human CD28

Human CD28

Murine CD28

Murine CD28

AGTGCGATCCGTGCATTCCGGGCACCAGCTTTAGCCC
GGATTATCATACCCGCCCGCATTGCGAAAGCTGCCG
CCATTGCAACAGCGGCTTTCTGATTCGCAACTGCACC
GTGACCGCGAACGCGGAATGCAGCTGCAGCARAAAC
TGGCAGTGCCGCGATCAGGAATGCACCGAATGCGAT
CCGCCGCTGAACCCGGCGCTGACCCGCCAGCCGAGT
GAAACCCCGAGCCCGCAGCCGCCGCCGACCCATCTG
CCGCATGGCACCGAAAAACCGAGCTGGCCGCTGCAT
CGCCAGCTGCCGAACAGCACCGTGTATAGCCAGCGC
AGCAGCCATCGCCCGCTGTGCAGCAGCGATTGCATT
CGCATTTTTGTGACCTTTAGCAGCATGTTTCTGATTTT
TGTGCTGGGCGCGATTCTGTTTTTTCATCAGCGCCGC
AACCATGGCCCGAACGAAGATCGCCAGGCGGTGCCG
GAAGAACCGTGCCCGTATAGCTGCCCGCGCGAAGAA
GAAGGCAGCGCGATTCCGATTCAGGAAGATTATCGC
AAACCGGAACCGGCGTTTTATCCG

MAWPPPYWLCMLGTLVGLSATLAPNSCPDKHYWTGG 69
GLCCRMCEPGTFFVKDCEQDRTAAQCDPCIPGTSFSPD
YHTRPHCESCRHCNSGFLIRNCTVTANAECSCSKNWQC
RDQECTECDPPLNPALTRQPSETPSPQPPPTHLPHGTEK
PSWPLHRQLPNSTVYSQRSSHRPLCSSDCIRIFVTFSSMF
LIFVLGAILFFHQRRNHGPNEDRQAVPEEPCPYSCPREE
EGSATIPIQEDYRKPEPAFYP

ATGCTGCGCCTGCTGCTGGCGCTGAACCTGTTTCCGA 70
GCATTCAGGTGACCGGCAACAAAATTCTGGTGAAAC
AGAGCCCGATGCTGGTGGCGTATGATAACGCGGTGA
ACCTGAGCTGCAAATATAGCTATAACCTGTTTAGCCG
CGAATTTCGCGCGAGCCTGCATAAAGGCCTGGATAG
CGCGGTGGAAGTGTGCGTGGTGTATGGCAACTATAG
CCAGCAGCTGCAGGTGTATAGCAAAACCGGCTTTAA
CTGCGATGGCAAACTGGGCAACGAAAGCGTGACCTT
TTATCTGCAGAACCTGTATGTGAACCAGACCGATATT
TATTTTTGCAAAATTGAAGTGATGTATCCGCCGCCGT
ATCTGGATAACGAAAAAAGCAACGGCACCATTATTC
ATGTGAAAGGCAAACATCTGTGCCCGAGCCCGCTGT
TTCCGGGCCCGAGCAAACCGTTTTGGGTGCTGGTGGT
GGTGGGCGGCGTGCTGGCGTGCTATAGCCTGCTGGT
GACCGTGGCGTTTATTATTTTTTGGGTGCGCAGCAAA
CGCAGCCGCCTGCTGCATAGCGATTATATGAACATG
ACCCCGCGCCGCCCGGGCCCGACCCGCAAACATTAT
CAGCCGTATGCGCCGCCGCGCGATTTTGCGGCGTATC
GCAGC

MLRLLLALNLFPSIQVTGNKILVKQSPMLVAYDNAVNL 71
SCKYSYNLFSREFRASLHKGLDSAVEVCVVYGNYSQQ
LOVYSKTGFNCDGKLGNESVTFYLONLYVNQTDIYFC
KIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSK
PFWVLVVVGGVLACYSLLVTVAFIIFWVRSKRSRLLHS
DYMNMTPRRPGPTRKHYQPYAPPRDFAAYRS

ATGACCCTGCGCCTGCTGTTTCTGGCGCTGAACTTTT 72
TTAGCGTGCAGGTGACCGAAAACAAAATTCTGGTGA
AACAGAGCCCGCTGCTGGTGGTGGATAGCAACGAAG
TGAGCCTGAGCTGCCGCTATAGCTATAACCTGCTGGC
GAAAGAATTTCGCGCGAGCCTGTATAAAGGCGTGAA
CAGCGATGTGGAAGTGTGCGTGGGCAACGGCAACTT
TACCTATCAGCCGCAGTTTCGCAGCAACGCGGAATTT
AACTGCGATGGCGATTTTGATAACGAAACCGTGACC
TTTCGCCTGTGGAACCTGCATGTGAACCATACCGATA
TTTATTTTTGCAAAATTGAATTTATGTATCCGCCGCC
GTATCTGGATAACGAACGCAGCAACGGCACCATTAT
TCATATTAAAGAAAAACATCTGTGCCATACCCAGAG
CAGCCCGAAACTGTTTTGGGCGCTGGTGGTGGTGGC
GGGCGTGCTGTTTTGCTATGGCCTGCTGGTGACCGTG
GCGCTGTGCGTGATTTGGACCAACAGCCGCCGCAAC
CGCCTGCTGCAGAGCGATTATATGAACATGACCCCG
CGCCGCCCGGGCCTGACCCGCAAACCGTATCAGCCG
TATGCGCCGGCGCGCGATTTTGCGGCGTATCGCCCG

MTLRLLFLALNFFSVQVTENKILVKQSPLLVVDSNEVSL 73
SCRYSYNLLAKEFRASLYKGVNSDVEVCVGNGNFTYQ

Dec

.7,2023
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Construct Amino acid sequence SEQ
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NO

PQFRSNAEFNCDGDFDNETVTFRLWNLHVNHTDIYFCK
IEFMYPPPYLDNERSNGTITHIKEKHLCHTQSSPKLFWAL
VVVAGVLFCYGLLVTVALCVIWTNSRRNRLLQSDYMN
MTPRRPGLTRKPYQPYAPARDFAAYRP

Human CD137 ATGGGAAACAGCTGTTACAACATAGTAGCCACTCTG 74
TTGCTGGTCCTCAACTTTGAGAGGACAAGATCATTGC
AGGATCCTTGTAGTAACTGCCCAGCTGGTACATTCTG
TGATAATAACAGGAATCAGATTTGCAGTCCCTGTCCT
CCAAATAGTTTCTCCAGCGCAGGTGGACAAAGGACC
TGTGACATATGCAGGCAGTGTAAAGGTGTTTTCAGG
ACCAGGAAGGAGTGTTCCTCCACCAGCAATGCAGAG
TGTGACTGCACTCCAGGGTTTCACTGCCTGGGGGCA
GGATGCAGCATGTGTGAACAGGATTGTAAACAAGGT
CAAGAACTGACAAAAAAAGGTTGTAAAGACTGTTGC
TTTGGGACATTTAACGATCAGAAACGTGGCATCTGTC
GACCCTGGACAAACTGTTCTTTGGATGGAAAGTCTGT
GCTTGTGAATGGGACGAAGGAGAGGGACGTGGTCTG
TGGACCATCTCCAGCCGACCTCTCTCCGGGAGCATCC
TCTGTGACCCCGCCTGCCCCTGCGAGAGAGCCAGGA
CACTCTCCGCAGATCATCTCCTTCTTTCTTGCGCTGA
CGTCGACTGCGTTGCTCTTCCTGCTGTTCTTCCTCACG
CTCCGTTTCTCTGTTGTTAAACGGGGCAGAAAGAAA
CTCCTGTATATATTCAAACAACCATTTATGAGACCAG
TACAAACTACTCAAGAGGAAGATGGCTGTAGCTGCC
GATTTCCAGAAGAAGAAGAAGGAGGATGTGAACTGT
GA

Human CD137 MGNSCYNIVATLLLVLNFERTRSLQDPCSNCPAGTFCD 75
NNRNQICSPCPPNSESSAGGQRTCDICRQCKGVFRTRKE
CSSTSNAECDCTPGFHCLGAGCSMCEQDCKQGQELTK
KGCKDCCFGTFNDQKRGICRPWTNCSLDGKSVLVNGT
KERDVVCGPSPADLSPGASSVTPPAPAREPGHSPQIISFF
LALTSTALLFLLFFLTLRFSVVKRGRKKLLYIFKQPFMR
PVQTTQEEDGCSCRFPEEEEGGCEL

Murine CD137 ATGGGCAACAACTGCTATAACGTGGTGGTGATTGTG 76
CTGCTGCTGGTGGGCTGCGAAAAAGTGGGCGCGGTG
CAGAACAGCTGCGATAACTGCCAGCCGGGCACCTTT
TGCCGCAAATATAACCCGGTGTGCAAAAGCTGCCCG
CCGAGCACCTTTAGCAGCATTGGCGGCCAGCCGAAC
TGCAACATTTGCCGCGTGTGCGCGGGCTATTTTCGCT
TTAAAAAATTTTGCAGCAGCACCCATAACGCGGAAT
GCGAATGCATTGAAGGCTTTCATTGCCTGGGCCCGC
AGTGCACCCGCTGCGAAAAAGATTGCCGCCCGGGCC
AGGAACTGACCAAACAGGGCTGCAAAACCTGCAGCC
TGGGCACCTTTAACGATCAGAACGGCACCGGCGTGT
GCCGCCCGTGGACCAACTGCAGCCTGGATGGCCGCA
GCGTGCTGAAAACCGGCACCACCGAAAAAGATGTGG
TGTGCGGCCCGCCGGTGGTGAGCTTTAGCCCGAGCA
CCACCATTAGCGTGACCCCGGAAGGCGGCCCGGGLG
GCCATAGCCTGCAGGTGCTGACCCTGTTTCTGGCGCT
GACCAGCGCGCTGCTGCTGGCGCTGATTTTTATTACC
CTGCTGTTTAGCGTGCTGAAATGGATTCGCAAAAAAL
TTTCCGCATATTTTTAAACAGCCGTTTAAAAAAACCA
CCGGCGCGGCGCAGGAAGAAGATGCGTGCAGCTGCC
GCTGCCCGCAGGAAGAAGAAGGCGGCGGCGGCGGET
TATGAACTG

Murine CD137 MGNNCYNVVVIVLLLVGCEKVGAVONSCDNCQPGTF 77
CRKYNPVCKSCPPSTFSSIGGQPNCNICRVCAGYFRFKK
FCSSTHNAECECIEGFHCLGPQCTRCEKDCRPGQELTK
QGCKTCSLGTFNDOQNGTGVCRPWTNCSLDGRSVLKTG
TTEKDVVCGPPVVSFSPSTTISVTPEGGPGGHSLQVLTL
FLALTSALLLALIFITLLFSVLKWIRKKFPHIFKQPFKKTT
GAAQEEDACSCRCPQEEEGGGGGYEL

Human 0X40 ATGTGCGTGGGCGCGCGCCGCCTGGGCCGCGGCCCG 78
TGCGCGGCGCTGCTGCTGCTGGGCCTGGGCCTGAGC
ACCGTGACCGGCCTGCATTGCGTGGGCGATACCTAT
CCGAGCAACGATCGCTGCTGCCATGAATGCCGCCCG
GGCAACGGCATGGTGAGCCGCTGCAGCCGCAGCCAG
AACACCGTGTGCCGCCCGTGCGGCCCGGGCTTTTATA
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Construct

Amino acid sequence SEQ
iD
NO

Human 0X40

Murine 0OX40

Murine 0OX40

Human ICOS

ACGATGTGGTGAGCAGCAAACCGTGCAAACCGTGCA
CCTGGTGCAACCTGCGCAGCGGCAGCGAACGCAAAC
AGCTGTGCACCGCGACCCAGGATACCGTGTGCCGCT
GCCGCGCGGGCACCCAGCCGCTGGATAGCTATAAAC
CGGGCGTGGATTGCGCGCCGTGCCCGCCGGGCCATT
TTAGCCCGGGCGATAACCAGGCGTGCAAACCGTGGA
CCAACTGCACCCTGGCGGGCAAACATACCCTGCAGC
CGGCGAGCAACAGCAGCGATGCGATTTGCGAAGATC
GCGATCCGCCGGCGACCCAGCCGCAGGAAACCCAGG
GCCCGCCGGCGCGCCCGATTACCGTGCAGCCGACCG
AAGCGTGGCCGCGCACCAGCCAGGGCCCGAGCACCC
GCCCGGTGGAAGTGCCGGGCGGCCGCGCGETGGCGG
CGATTCTGGGCCTGGGCCTGGTGCTGGGCCTGCTGG
GCCCGCTGGCGATTCTGCTGGCGCTGTATCTGCTGCG
CCGCGATCAGCGCCTGCCGCCGGATGCGCATAAACC
GCCGGGCGGCGGCAGCTTTCGCACCCCGATTCAGGA
AGAACAGGCGGATGCGCATAGCACCCTGGCGAAAAT
T

MCVGARRLGRGPCAALLLLGLGLSTVTGLHCVGDTYP 79
SNDRCCHECRPGNGMVSRCSRSQNTVCRPCGPGFYND
VVSSKPCKPCTWCNLRSGSERKQLCTATQDTVCRCRA
GTQPLDSYKPGVDCAPCPPGHF SPGDNQACKPWTNCT
LAGKHTLQPASNSSDAICEDRDPPATQPQETQGPPARPI
TVQPTEAWPRTSQGPSTRPVEVPGGRAVAAILGLGLVL
GLLGPLAILLALYLLRRDQRLPPDAHKPPGGGSFRTPIQ
EEQADAHSTLAKI

ATGTATGTGTGGGTGCAGCAGCCGACCGCGCTGCTG 80
CTGCTGGCGCTGACCCTGGGCGTGACCGCGCGCCGL
CTGAACTGCGTGAAACATACCTATCCGAGCGGCCAT
AAATGCTGCCGCGAATGCCAGCCGGGCCATGGCATG
GTGAGCCGCTGCGATCATACCCGCGATACCCTGTGC
CATCCGTGCGAAACCGGCTTTTATAACGAAGCGGTG
AACTATGATACCTGCAAACAGTGCACCCAGTGCAAC
CATCGCAGCGGCAGCGAACTGAAACAGAACTGCACC
CCGACCCAGGATACCGTGTGCCGCTGCCGCCCGGGT
ACCCAGCCGCGCCAGGATAGCGGCTATAAACTGGGC
GTGGATTGCGTGCCGTGCCCGCCGGGCCATTTTAGCC
CGGGCAACAACCAGGCGTGCAAACCGTGGACCAACT
GCACCCTGAGCGGCAAACAGACCCGCCATCCGGCGA
GCGATAGCCTGGATGCGGTGTGCGAAGATCGCAGCC
TGCTGGCGACCCTGCTGTGGGAAACCCAGCGCCCGA
CCTTTCGCCCGACCACCGTGCAGAGCACCACCGTGT
GGCCGCGCACCAGCGAACTGCCGAGCCCGCCGACCC
TGGTGACCCCGGAAGGCCCGGCGTTTGCGGTGCTGC
TGGGCCTGGGCCTGGGCCTGCTGGCGCCGCTGACCG
TGCTGCTGGCGCTGTATCTGCTGCGCAAAGCGTGGC
GCCTGCCGAACACCCCGAAACCGTGCTGGGGCAACA
GCTTTCGCACCCCGATTCAGGAAGAACATACCGATG
CGCATTTTACCCTGGCGAAAATT

MYVWVQQOPTALLLLALTLGVTARRLNCVKHTYPSGH 81
KCCRECQPGHGMVSRCDHTRDTLCHPCETGFYNEAVN
YDTCKQCTQCNHRSGSELKQNCTPTQDTVCRCRPGTQ
PRQDSGYKLGVDCVPCPPGHFSPGNNQACKPWTNCTL
SGKQTRHPASDSLDAVCEDRSLLATLLWETQRPTFRPT
TVQSTTVWPRTSELPSPPTLVTPEGPAFAVLLGLGLGLL
APLTVLLALYLLRKAWRLPNTPKPCWGNSFRTPIQEEH
TDAHFTLAKI

ATGAAAAGCGGCCTGTGGTATTTTTTTCTGTTTTGCC 82
TGCGCATTAAAGTGCTGACCGGCGAAATTAACGGCA
GCGCGAACTATGAAATGTTTATTTTTCATAACGGCGG
CGTGCAGATTCTGTGCAAATATCCGGATATTGTGCAG
CAGTTTAAAATGCAGCTGCTGAAAGGCGGCCAGATT
CTGTGCGATCTGACCAAAACCAAAGGCAGCGGCAAC
ACCGTGAGCATTAAAAGCCTGAAATTTTGCCATAGC
CAGCTGAGCAACAACAGCGTGAGCTTTTTTCTGTATA
ACCTGGATCATAGCCATGCGAACTATTATTTTTGCAA
CCTGAGCATTTTTGATCCGCCGCCGTTTAAAGTGACC
CTGACCGGCGGCTATCTGCATATTTATGAAAGCCAG
CTGTGCTGCCAGCTGAAATTTTGGCTGCCGATTGGCT
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Construct Amino acid sequence SEQ
iD
NO

GCGCGGCGTTTGTGGTGGTGTGCATTCTGGGCTGCAT
TCTGATTTGCTGGCTGACCAAAAAAARAATATAGCAG
CAGCGTGCATGATCCGAACGGCGAATATATGTTTAT
GCGCGCGGTGAACACCGCGAAAAAAAGCCGCCTGAC
CGATGTGACCCTG

Human ICOS MKSGLWYFFLFCLRIKVLTGEINGSANYEMFIFHNGGV 83
QILCKYPDIVQQFKMOLLKGGQILCDLTKTKGSGNTVSI
KSLKFCHSQLSNNSVSFFLYNLDHSHANYYFCNLSIFDP
PPFKVTLTGGYLHIYESQLCCQLKFWLPIGCAAFVVVCI
LGCILICWLTKKKYSSSVHDPNGEYMFMRAVNTAKKS
RLTDVTL

Murine ICOS ATGAAACCGTATTTTTGCCGCGTGTTTGTGTTTTGCTT 84
TCTGATTCGCCTGCTGACCGGCGAAATTAACGGCAG
CGCGGATCATCGCATGTTTAGCTTTCATAACGGCGGC
GTGCAGATTAGCTGCAAATATCCGGAAACCGTGCAG
CAGCTGAAAATGCGCCTGTTTCGCGAACGCGAAGTG
CTGTGCGAACTGACCAAAACCAAAGGCAGCGGCAAC
GCGGTGAGCATTAAAAACCCGATGCTGTGCCTGTAT
CATCTGAGCAACAACAGCGTGAGCTTTTTTCTGAACA
ACCCGGATAGCAGCCAGGGCAGCTATTATTTTTGCA
GCCTGAGCATTTTTGATCCGCCGCCGTTTCAGGAACG
CAACCTGAGCGGCGGCTATCTGCATATTTATGAAAG
CCAGCTGTGCTGCCAGCTGAAACTGTGGCTGCCGGT
GGGCTGCGCGGCGTTTGTGGTGGTGCTGCTGTTTGGC
TGCATTCTGATTATTTGGTTTAGCAAAAAAAAATATG
GCAGCAGCGTGCATGATCCGAACAGCGAATATATGT
TTATGGCGGCGGTGAACACCAACAAAAAANGCCGCC
TGGCGGGCGTGACCAGC

Murine ICOS MKPYFCRVFVFCFLIRLLTGEINGSADHRMF SFHNGGV 85
QISCKYPETVQQLKMRLFREREVLCELTKTKGSGNAVS
IKNPMLCLYHLSNNSVSFFLNNPDSSQGSYYFCSLSIFDP
PPFQERNLSGGYLHIYESQLCCQLKLWLPVGCAAFVVV
LLFGCILIIWFSKKKYGSSVHDPNSEYMFMAAVNTNKK
SRLAGVTS

Human DAP10 ATGATTCATCTGGGCCATATTCTGTTTCTGCTGCTGC 86
TGCCGGTGGCGGCGGCGCAGACCACCCCGGGCGAAL
GCAGCAGCCTGCCGGCGTTTTATCCGGGCACCAGCG
GCAGCTGCAGCGGCTGCGGCAGCCTGAGCCTGCCGC
TGCTGGCGGGCCTGGTGGCGGCGGATGCGGTGGCGA
GCCTGCTGATTGTGGGCGCGGTGTTTCTGTGCGCGCG
CCCGCGCCGCAGCCCGGCGCAGGAAGATGGCAAAGT
GTATATTAACATGCCGGGCCGCGGTC

Human DAP10 MIHLGHILFLLLLPVAAAQTTPGERSSLPAFYPGTSGSCS 87
GCGSLSLPLLAGLVAADAVASLLIVGAVFLCARPRRSP
AQEDGKVYINMPGRG

Murine DAP10 ATGGATCCGCCGGGCTATCTGCTGTTTCTGCTGCTGC 88

TGCCGGTGGCGGCGAGCCAGACCAGCGCGGGCAGCT
GCAGCGGCTGCGGCACCCTGAGCCTGCCGCTGCTGG
CGGGCCTGGTGGCGGCGGATGCGGTGATGAGCCTGC
TGATTGTGGGCGTGGTGTTTGTGTGCATGCGCCCGCA
TGGCCGCCCGGCGCAGGAAGATGGCCGCGTGTATAT

TAACATGCCGGGCCGCGGTC

Murine DAP10 MDPPGYLLFLLLLPVAASQTSAGSCSGCGTLSLPLLAGL 89
VAADAVMSLLIVGVVFVCMRPHGRPAQEDGRVYINMP
GRG

Human DAP12 ATGGGGGGACTTGAACCCTGCAGCAGGCTCCTGCTC 90

CTGCCTCTCCTGCTGGCTGTAAGTGGTCTCCGTCCTG
TCCAGGCCCAGGCCCAGAGCGATTGCAGTTGCTCTA
CGGTGAGCCCGGGCGTGCTGGCAGGGATCGTGATGG
GAGACCTGGTGCTGACAGTGCTCATTGCCCTGGCCGT
GTACTTCCTGGGCCGGCTGGTCCCTCGGGGGCGAGG
GGCTGCGGAGGCAGCGACCCGGAAACAGCGTATCAC
TGAGACCGAGTCGCCTTATCAGGAGCTCCAGGGTCA
GAGGTCGGATGTCTACAGCGACCTCAACACACAGAG
GCCGTATTACAAATGA
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Construct

Amino acid sequence

SEQ
D
NO

Human DAP12

Murine DAP12

Murine DAP12

Human CD3z

Human CD3z

Murine CD3z

Murine CD3z

Human FCGR3A

Human FCGR3A

MGGLEPCSRLLLLPLLLAVSGLRPVQAQAQSDCSCSTV
SPGVLAGIVMGDLVLTVLIALAVYFLGRLVPRGRGAAE
AATRKOQRITETESPYQELQGQRSDVYSDLNTQRPYYK

ATGGGGGCTCTGGAGCCCTCCTGGTGCCTTCTGTTCC
TTCCTGTCCTCCTGACTGTGGGAGGATTAAGTCCCGT
ACAGGCCCAGAGTGACACTTTCCCAAGATGCGACTG
TTCTTCCGTGAGCCCTGGTGTACTGGCTGGGATTGTT
CTGGGTGACTTGGTGTTGACTCTGCTGATTGCCCTGG
CTGTGTACTCTCTGGGCCGCCTGGTCTCCCGAGGTCA
AGGGACAGCGGAAGGGACCCGGAAACAACACATTG
CTGAGACTGAGTCGCCTTATCAGGAGCTTCAGGGTC
AGAGACCAGAAGTATACAGTGACCTCAACACACAGA
GGCAATATTACAGATGA

MGALEPSWCLLFLPVLLTVGGLSPVQAQSDTFPRCDCS
SVSPGVLAGIVLGDLVLTLLIALAVYSLGRLVSRGQGT
AEGTRKQHIAETESPYQELQGQRPEVYSDLNTQRQYYR

MKWKALFTAATILQAQLPITEAQSFGLLDPKLCYLLDGI
LFIYGVILTALFLRVKFSRSADAPAYQQGONQLYNELN
LGRREEYDVLDKRRGRDPEMGGKPQRRKNPQEGLYNE
LOKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTAT
KDTYDALHMQALPPR

ATGAAGTGGAAGGCGCTTTTCACCGCGGCCATCCTG
CAGGCACAGTTGCCGATTACAGAGGCACAGAGCTTT
GGCCTGCTGGATCCCAAACTCTGCTACCTGCTGGATG
GAATCCTCTTCATCTATGGTGTCATTCTCACTGCCTT
GTTCCTGAGAGTGAAGTTCAGCAGGAGCGCAGAGCC
CCCCGCGTACCAGCAGGGCCAGAACCAGCTCTATAA
CGAGCTCAATCTAGGACGAAGAGAGGAGTACGATGT
TTTGGACAAGAGACGTGGCCGGGACCCTGAGATGGG
GGGAAAGCCGAGAAGGAAGAACCCTCAGGAAGGCC
TGTACAATGAACTGCAGAAAGATAAGATGGCGGAGG
CCTACAGTGAGATTGGGATGAAAGGCGAGCGCCGGA
GGGGCAAGGGGCACGATGGCCTTTACCAGGGTCTCA
GTACAGCCACCAAGGACACCTACGACGCCCTTCACA
TGCAGGCCCTGCCCCCTCGCTAA

MKWKVSVLACILHVRFPGAEAQSFGLLDPKLCYLLDGI
LFIYGVIITALYLRAKFSRSAETAANLQDPNQLYNELNL
GRREEYDVLEKKRARDPEMGGKQQRRRNPQEGVYNA
LOKDKMAEAYSEIGTKGERRRGKGHDGLYQGLSTATK
DTYDALHMQTLAPR

ATGAAGTGGAAAGTGTCTGTTCTCGCCTGCATCCTCC
ACGTGCGGTTCCCAGGAGCAGAGGCACAGAGCTTTG
GTCTGCTGGATCCCAAACTCTGCTACTTGCTAGATGG
AATCCTCTTCATCTACGGAGTCATCATCACAGCCCTG
TACCTGAGAGCAAAATTCAGCAGGAGTGCAGAGACT
GCTGCCAACCTGCAGGACCCCAACCAGCTCTACAAT
GAGCTCAATCTAGGGCGAAGAGAGGAATATGACGTC
TTGGAGAAGAAGCGGGCTCGGGATCCAGAGATGGG
AGGCAAACAGCAGAGGAGGAGGAACCCCCAGGAAG
GCGTATACAATGCACTGCAGAAAGACAAGATGGCAG
AAGCCTACAGTGAGATCGGCACAAAAGGCGAGAGG
CGGAGAGGCAAGGGGCACGATGGCCTTTACCAGGGT
CTCAGCACTGCCACCAAGGACACCTATGATGCCCTG
CATATGCAGACCCTGGCCCCTCGCTAA

MWQLLLPTALLLLVSAGMRTEDLPKAVVFLEPQWYRV
LEKDSVTLKCQGAYSPEDNSTQWFHNESLISSQASSYFI
DAATVDDSGEYRCQTNLSTLSDPVQLEVHIGWLLLQAP
RWVFKEEDPIHLRCHSWKNTALHKVTYLONGKGRKYF
HHNSDFYIPKATLKDSGSYFCRGLFGSKNVSSETVNITI
TQGLAVSTISSFFPPGYQVSFCLVMVLLFAVDTGLYFSV
KTNIRSSTRDWKDHKFKWRKDPQDK

ATGTGGCAGCTGCTGCTGCCGACCGCGCTGCTGCTGC
TGGTGAGCGCGGGCATGCGCACCGAAGATCTGCCGA
AAGCGGTGGTGTTTCTGGAACCGCAGTGGTATCGCG

91

92

93

94

95

96

97

98

99
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Construct

Amino acid sequence SEQ
iD
NO

Murine FCGR3A

Murine FCGR3A

Human NKG2D

Human NKG2D

TGCTGGAAAAAGATAGCGTGACCCTGAAATGCCAGG
GCGCGTATAGCCCGGAAGATAACAGCACCCAGTGGT
TTCATAACGAAAGCCTGATTAGCAGCCAGGCGAGCA
GCTATTTTATTGATGCGGCGACCGTGGATGATAGCG
GCGAATATCGCTGCCAGACCAACCTGAGCACCCTGA
GCGATCCGGTGCAGCTGGAAGTGCATATTGGCTGGC
TGCTGCTGCAGGCGCCGCGCTGGGTGTTTAAAGAAG
AAGATCCGATTCATCTGCGCTGCCATAGCTGGAAAA
ACACCGCGCTGCATAAAGTGACCTATCTGCAGAACG
GCAAAGGCCGCAAATATTTTCATCATAACAGCGATT
TTTATATTCCGAAAGCGACCCTGAAAGATAGCGGCA
GCTATTTTTGCCGCGGCCTGTTTGGCAGCAAAAACGT
GAGCAGCGAAACCGTGAACATTACCATTACCCAGGG
CCTGGCGGTGAGCACCATTAGCAGCTTTTTTCCGCCG
GGCTATCAGGTGAGCTTTTGCCTGGTGATGGTGCTGC
TGTTTGCGGTGGATACCGGCCTGTATTTTAGCGTGAA
AACCAACATTCGCAGCAGCACCCGCGATTGGAAAGA
TCATAAATTTAAATGGCGCAAAGATCCGCAGGATAA
A

MFONAHSGSQWLLPPLTILLLFAFADRQSAALPKAVVK 100
LDPPWIQVLKEDMVTLMCEGTHNPGNSSTQWFHNGRS
IRSQVOASYTFKATVNDSGEYRCOMEQTRLSDPVDLG
VISDWLLLQTPQRVFLEGETITLRCHSWRNKLLNRISFF
HNEKSVRYHHYKSNFSIPKANHSHSGDYYCKGSLGSTQ
HQSKPVTITVQDPATTSSISLVWYHTAFSLVMCLLFAV
DTGLYFYVRRNLQTPREYWRKSLSIRKHQAPQDK

ATGTTTCAGAATGCACACTCTGGAAGCCAATGGCTA 101
CTTCCACCACTGACAATTCTGCTGCTGTTTGCTTTTGC
AGACAGGCAGAGTGCAGCTCTTCCGAAGGCTGTGGT
GAAACTGGACCCCCCATGGATCCAGGTGCTCAAGGA
AGACATGGTGACACTGATGTGCGAAGGGACCCACAA
CCCTGGGAACTCTTCTACCCAGTGGTTCCACAACGGG
AGGTCCATCCGGAGCCAGGTCCAAGCCAGTTACACG
TTTAAGGCCACAGTCAATGACAGTGGAGAATATCGG
TGTCAAATGGAGCAGACCCGCCTCAGCGACCCTGTA
GATCTGGGAGTGATTTCTGACTGGCTGCTGCTCCAGA
CCCCTCAGCGGGTGTTTCTGGAAGGGGAAACCATCA
CGCTAAGGTGCCATAGCTGGAGGAACAAACTACTGA
ACAGGATCTCATTCTTCCATAATGAAAAATCCGTGA
GGTATCATCACTACAAAAGTAATTTCTCTATCCCAAA
AGCCAACCACAGTCACAGTGGGGACTACTACTGCAA
AGGAAGTCTAGGAAGTACACAGCACCAGTCCAAGCC
TGTCACCATCACTGTCCAAGATCCAGCAACTACATCC
TCCATCTCTCTAGTCTGGTACCACACTGCTTTCTCCCT
AGTGATGTGCCTCCTGTTTGCAGTGGACACGGGCCTT
TATTTCTACGTACGGAGAAATCTTCAAACCCCGAGG
GAGTACTGGAGGAAGTCCCTGTCAATCAGAAAGCAC
CAGGCTCCTCAAGACAAGTGA

MGWIRGRRSRHSWEMSEFHNYNLDLKKSDFSTRWQK 102
QORCPVVKSKCRENASPFFFCCFIAVAMGIRFIIMVAIWS
AVFLNSLFNQEVQIPLTESYCGPCPKNWICYKNNCYQF
FDESKNWYESQASCMSQNASLLKVYSKEDQDLLKLVK
SYHWMGLVHIPTNGSWQWEDGSILSPNLLTIIEMQKGD
CALYASSFKGYIENCSTPNTYICMQRTV

ATGGGCTGGATTCGCGGCCGCCGCAGCCGCCATAGC 103
TGGGAAATGAGCGAATTTCATAACTATAACCTGGAT
CTGAAAAAAAGCGATTTTAGCACCCGCTGGCAGAAA
CAGCGCTGCCCGGTGGTGAAAAGCAAATGCCGCGAA
AACGCGAGCCCGTTTTTTTTTTGCTGCTTTATTGCGGT
GGCGATGGGCATTCGCTTTATTATTATGGTGGCGATT
TGGAGCGCGGTGTTTCTGAACAGCCTGTTTAACCAG
GAAGTGCAGATTCCGCTGACCGAAAGCTATTGCGGC
CCGTGCCCGAAAAACTGGATTTGCTATAAAAACAAC
TGCTATCAGTTTTTTGATGAAAGCAAAAACTGGTATG
AAAGCCAGGCGAGCTGCATGAGCCAGAACGCGAGC
CTGCTGAAAGTGTATAGCAAAGAAGATCAGGATCTG
CTGAAACTGGTGAAAAGCTATCATTGGATGGGCCTG
GTGCATATTCCGACCAACGGCAGCTGGCAGTGGGAA
GATGGCAGCATTCTGAGCCCGAACCTGCTGACCATT

Dec

.7,2023
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Construct

Amino acid sequence SEQ
iD
NO

Murine NKG2D

Murine NKG2D

CD28 YMNM
CD28 PYAP
CD28 FMNM
CD28 AYAA
Signal peptide

Signal peptide DNA
sequence

Anti-CD20 (GA101)
heavy chain

Anti-CD20 (GA101)
light chain

Anti-FAP (4B9)
PGLALA heavy chain

ATTGAAATGCAGAAAGGCGATTGCGCGCTGTATGCG
AGCAGCTTTAAAGGCTATATTGAAAACTGCAGCACC
CCGAACACCTATATTTGCATGCAGCGCACCGTG

MALIRDRKSHHSEMSKCHNYDLKPAKWDTSQEQQKQ 104
RLALTTSQPGENGIIRGRYPIEKLKISPMFVVRVLAIALA
IRFTLNTLMWLAIFKETFQPVLCNKEVPVSSREGYCGPC
PNNWICHRNNCYQFFNEEKTWNQSQASCLSQNSSLLKI
YSKEEQDFLKLVKSYHWMGLVQIPANGSWQWEDGS S
LSYNQLTLVEIPKGSCAVYGSSFKAYTEDCANLNTYIC

MKRAV

ATGGCGCTGATTCGCGATCGCAAAAGCCATCATAGC 105
GAAATGAGCAAATGCCATAACTATGATCTGAAACCG
GCGAAATGGGATACCAGCCAGGAACAGCAGAAACA
GCGCCTGGCGCTGACCACCAGCCAGCCGGGCGAAAA
CGGCATTATTCGCGGCCGCTATCCGATTGAAAAACT
GAAAATTAGCCCGATGTTTGTGGTGCGCGTGCTGGC
GATTGCGCTGGCGATTCGCTTTACCCTGAACACCCTG
ATGTGGCTGGCGATTTTTAAAGAAACCTTTCAGCCGG
TGCTGTGCAACAAAGAAGTGCCGGTGAGCAGCCGCG
AAGGCTATTGCGGCCCGTGCCCGAACAACTGGATTT
GCCATCGCAACAACTGCTATCAGTTTTTTAACGAAGA
AAAAACCTGGAACCAGAGCCAGGCGAGCTGCCTGAG
CCAGAACAGCAGCCTGCTGAAAATTTATAGCAAAGA
AGAACAGGATTTTCTGAAACTGGTGAAAAGCTATCA
TTGGATGGGCCTGGTGCAGATTCCGGCGAACGGCAG
CTGGCAGTGGGAAGATGGCAGCAGCCTGAGCTATAA
CCAGCTGACCCTGGTGGAAATTCCGAAAGGCAGCTG
CGCGGTGTATGGCAGCAGCTTTAAAGCGTATACCGA
AGATTGCGCGAACCTGAACACCTATATTTGCATGAA
ACGCGCGGTG

YMNM 106

PYAP 107

FMNM 108

AYAA 109

ATMGWSCIILFLVATATGVHS 110

ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAA 111
CAGCTACCGGTGTGCACTCC

QVQLVQSGAEVKKPGSSVKVSCKASGYAFSYSWINWY 112
ROAPGQGLEWMGRIFPGDGDTDYNGKFKGRVTITADK
STSTAYMELSSLRSEDTAVYYCARNVFDGYWLVYWG
QGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVK
DYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSV
VTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKT
HTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCV
VVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNS
TYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTI
SKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYP
SDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTV
DKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK

DIVMTQTPLSLPVTPGEPASISCRSSKSLLHSNGITYLYW 113
YLOKPGQSPQLLIYQMSNLVSGVPDRFSGSGSGTDFTL
KISRVEAEDVGVYYCAQNLELPYTFGGGTKVEIKRTVA
APSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWK
VDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYE
KHKVYACEVTHQGLSSPVTKSFNRGEC

EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVR 114
QAPGKGLEWVSAIIGSGASTYYADSVKGRFTISRDNSK
NTLYLOMNSLRAEDTAVYYCAKGWFGGFNYWGQGTL
VTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFP
EPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVP
SSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCP
PCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDV
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TABLE 12-continued

Dec. 7, 2023

Construct

Amino acid sequence

SEQ
D
NO

Anti-FAP (4B9) light
chain

Anti-CEA (A5B7)
PGLALA heavy chain

Anti-CEA (A5B7) light

chain

Anti-CEA
(T84 .66LCHA)
PGLALA heavy chain

Anti-CEA
(T84 .66LCHA) light
chain

Anti-CEA
(CH1A1A98/992F1)
PGLALA heavy chain

Anti-CEA
(CH1A1A98/992F1)
light chain

SHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRV
VSVLTVLHQDWLNGKEYKCKVSNKALGAPIEKTISKA
KGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIA
VEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSR
WOQGNVFSCSVMHEALHNHY TQKSLSLSPGK

EIVLTQSPGTLSLSPGERATLSCRASQSVTSSYLAWYQQ
KPGQAPRLLINVGSRRATGIPDRFSGSGSGTDFTLTISRL
EPEDFAVYYCQQGIMLPPTFGQGTKVEIKRTVAAPSVFI
FPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNAL
QSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY
ACEVTHQGLSSPVTKSFNRGEC

EVQLVESGGGLVQPGRSLRLSCAASGFTVSSYWMHWV
RQAPGKGLEWVGF IRNKANGGTTEYAASVKGRFTISR
DDSKNTLYLOQMNSLRAEDTAVYYCARDRGLRFYFDY
WGQGTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGC
LVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSL
SSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSC
DKTHTCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEV
TCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQ
YNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALGAPI
EKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYS
KLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSP
GK

QAVLTQPASLSASPGASASLTCTLRRGINVGAYSIYWY
QQKPGSPPQYLLRYKSDSDKQQGSGVSSRFSASKDASA
NAGILLISGLQSEDEADYYCMIWHSGASAVFGGGTKLT
VLRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREA
KVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLS
KADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

QVQLVQSGAEVKKPGS SVKVSCKASGFNIKDTYMHW
VRQAPGQGLEWMGRIDPANGNSKYVPKFQGRVTITAD
TSTSTAYMELSSLRSEDTAVYYCAPFGYYVSDYAMAY
WGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGC
LVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSL
SSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSC
DKTHTCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEV
TCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQ
YNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALGAPI
EKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYS
KLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSP
GK

EIVLTQSPATLSLSPGERATLSCRAGESVDIFGVGFLHW
YQOKPGQAPRLLIYRASNRATGIPARFSGSGSGTDFTLT
ISSLEPEDFAVYYCQQTNEDPYTFGQGTKLEIKRTVAAP
SVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVD
NALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKH
KVYACEVTHQGLSSPVTKSFNRGEC

QVQLVQSGAEVKKPGASVKVSCKASGYTFTEFGMNW
VRQAPGQGLEWMGWINTKTGEATYVEEFKGRVTFTTD
TSTSTAYMELRSLRSDDTAVYYCARWDFAYYVEAMD
YWGQGTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALG
CLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYS
LSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKS
CDKTHTCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPE
VTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREE
QYNSTYRVVSVLTVLHQDWLNGKEYKCKV SNKALGA
PIEKTISKAKGQPREPQVCTLPPSRDELTKNQVSLSCAV
KGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLV
SKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLS
PGK

DIQMTQSPSSLSASVGDRVTITCKASAAVGTYVAWYQ
QKPGKAPKLLIYSASYRKRGVPSRFSGSGSGTDFTLTISS
LOPEDFATYYCHQYYTYPLFTFGQGTKLEIKRTVAAPS
VFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDN

115

116

117

118

119

120

121
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TABLE 12-continued

Dec. 7, 2023

Construct

Amino acid sequence

SEQ
D
NO

Anti-CEA (hMN14)
PGLALA heavy chain

Anti-CEA (hMN14)
light chain

Anti-TNC (2B10)
PGLALA heavy chain

Anti-TNC (2B10) light
chain

Anti-HER2 (PER) PG
LALA heavy chain 1

Anti-HER2 (PER) light
chain 1

Anti-HER2 (PER) PG
LALA heavy chain 2

ALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHK
VYACEVTHQGLSSPVTKSFNRGEC

EVQLVESGGGVVQPGRSLRLSCSASGFDFTTYWMSWV
RQAPGKGLEWIGEIHPDSSTINYAPSLKDRFTISRDNAK
NTLFLOMDSLRPEDTGVYFCASLYFGFPWFAYWGQGT
PVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTV
PSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTC
PPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVD
VSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYR
VVSVLTVLHQDWLNGKEYKCKVSNKALGAPIEKTISK
AKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKS
RWQOGNVFSCSVMHEALHNHYTQKSLSLSPGK

DIQLTQSPSSLSASVGDRVTITCKASQDVGTSVAWYQQ
KPGKAPKLLIYWTSTRHTGVPSRFSGSGSGTDFTFTISSL
QPEDIATYYCQQYSLYRSFGQGTKVEIKRTVAAPSVFIF
PPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQ
SGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYA
CEVTHQGLSSPVTKSFNRGEC

QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWY
ROAPGQGLEWMGGIIPIFGTANYAQKFQGRVTITADKS
TSTAYMELSSLRSEDTAVYYCARLYGYAYYGAFDYW
GQGTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLV
KDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSS
VVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDK
THTCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTC
VVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYN
STYRVVSVLTVLHQDWLNGKEYKCKVSNKALGAPIEK
TISKAKGQPREPQVCTLPPSRDELTKNQVSLSCAVKGF
YPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKL
TVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK

DIQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQ
KPGKAPKRLIYAASSLQSGVPSRFSGSGSGTEFTLTISSL
QPEDFATYYCLONGLQPATFGQGTKVEIKRTVAAPSVFE
IFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNAL
QSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY
ACEVTHQGLSSPVTKSFNRGEC

EVQLVESGGGLVQPGGSLRLSCAASGFTFTDYTMDWV
RQAPGKGLEWVADVNPNSGGSIYNQRFKGRFTLSVDR
SKNTLYLOMNSLRAEDTAVYYCARNLGPSFYFDYWG
QGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVK
DYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSV
VTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKT
HTCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCV
VVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNS
TYRVVSVLTVLHQDWLNGKEYKCKVSNKALGAPIEKT
ISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYP
SDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTV
DKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK

DIQMTQSPSSLSASVGDRVTITCKASQDVSIGVAWYQQ
KPGKAPKLLIYSASYRYTGVPSRFSGSGSGTDFTLTISSL
QPEDFATYYCQQYYIYPYTFGQGTKVEIKRTVAAPSVFEI
FPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNAL
QSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY
ACEVTHQGLSSPVTKSFNRGEC

EVQLVESGGGLVQPGGSLRLSCAASGFTFTDYTMDWV
RQAPGKGLEWVADVNPNSGGSIYNQRFKGRFTLSVDR
SKNTLYLOMNSLRAEDTAVYYCARNLGPSFYFDYWG
QGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVK
DYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSV
VTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKT
HTCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCV
VVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNS
TYRVVSVLTVLHQDWLNGKEYKCKVSNKALGAPIEKT
ISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYP

122

123

124

125

126

127

128
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TABLE 12-continued

Construct Amino acid sequence SEQ
iD
NO

SDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTV
DKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK

Anti-HER2 (PER) light DIQMTQSPSSLSASVGDRVTITCKASQDVSIGVAWYQQ 129

chain 2 KPGKAPKLLIYSASYRYTGVPSRFSGSGSGTDFTLTISSL
QPEDFATYYCQQYYIYPYTFGQGTKVEIKRTVAAPSVFEI
FPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNAL
QSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY
ACEVTHQGLSSPVTKSFNRGEC

Human IgGl Fc¢ ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTV 130
SWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGT
QTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPE
LLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPE
VKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREP
QVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESN
GQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGN
VFSCSVMHEALHNHYTQKSLSLSPGK

SEQUENCE LISTING

Sequence total quantity: 130

SEQ ID NO: 1 moltype = AA length = 5

FEATURE Location/Qualifiers

source 1..5
mol type = protein
note = Anti-P329G CDR H1l Kabat
organism = synthetic construct

SEQUENCE: 1

RYWMN 5

SEQ ID NO: 2 moltype = AA length = 17

FEATURE Location/Qualifiers

source 1..17
mol type = protein
note = Anti-P329G CDR H2 Kabat
organism = synthetic construct

SEQUENCE: 2

EITPDSSTIN YTPSLKD 17

SEQ ID NO: 3 moltype = AA length = 10

FEATURE Location/Qualifiers

source 1..10
mol type = protein
note = Anti-P329G CDR H3 Kabat
organism = synthetic construct

SEQUENCE: 3

PYDYGAWFAS 10

SEQ ID NO: 4 moltype = AA length = 14

FEATURE Location/Qualifiers

source 1..14
mol type = protein
note = Anti-P329G CDR L1 Kabat
organism = synthetic construct

SEQUENCE: 4

RSSTGAVTTS NYAN 14

SEQ ID NO: 5
FEATURE
source

SEQUENCE: 5
GTNKRAP

moltype = AA length = 7
Location/Qualifiers

1..7

mol type = protein

note = Anti-P329G CDR L2 Kabat
organism = synthetic construct

Dec. 7, 2023
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SEQ ID NO: 6 moltype = AA length = 9
FEATURE Location/Qualifiers
source 1..9

mol type = protein

note = Anti-P329G CDR L3 Kabat

organism = synthetic construct
SEQUENCE: 6

ALWYSNHWV

SEQ ID NO: 7 moltype = AA length = 433
FEATURE Location/Qualifiers

source 1..433

mol type = protein

note = Anti-P329G-ds-scFv-CD28ATM-CD28CSD-CD3zSSD fusion

PETR17096

organism = synthetic construct
SEQUENCE: 7
EVKLLESGGG LVQPGGSLKL SCAASGFDFS RYWMNWVRQA PGKCLEWIGE ITPDSSTINY
TPSLKDKFII SRDNAKNTLY LQMIKVRSED TALYYCVRPY DYGAWFASWG QGTLVTVSAG
GGGSGGGGSG GGGSGGGGESQ AVVTQESALT TSPGETVTLT CRSSTGAVTT SNYANWVQEK
PDHLFTGLIG GTNKRAPGVP ARFSGSLIGD KAALTITGAQ TEDEAIYFCA LWYSNHWVFG
CGTKLTVLGG GGSFWVLVVV GGVLACYSLL VTVAFIIFWV RSKRSRLLHS DYMNMTPRRP
GPTRKHYQPY APPRDFAAYR SRVKFSRSAD APAYQQGQONQ LYNELNLGRR EEYDVLDKRR
GRDPEMGGKP RRKNPQEGLY NELQKDKMAE AYSEIGMKGE RRRGKGHDGL YQGLSTATKD
TYDALHMQAL PPR

SEQ ID NO: 8 moltype = AA length = 119
FEATURE Location/Qualifiers
source 1..119

mol type = protein

note = Anti-P329G-ds VH

organism = synthetic construct
SEQUENCE: 8
EVKLLESGGG LVQPGGSLKL SCAASGFDFS RYWMNWVRQA PGKCLEWIGE ITPDSSTINY
TPSLKDKFII SRDNAKNTLY LQMIKVRSED TALYYCVRPY DYGAWFASWG QGTLVTVSA

SEQ ID NO: 9 moltype = AA length = 109
FEATURE Location/Qualifiers
source 1..109

mol type = protein

note = Anti-P329G-ds VL

organism = synthetic construct
SEQUENCE: 9
QAVVTQESAL TTSPGETVTL TCRSSTGAVT TSNYANWVQE KPDHLFTGLI GGTNKRAPGV
PARFSGSLIG DKAALTITGA QTEDEAIYFC ALWYSNHWVF GCGTKLTVL

SEQ ID NO: 10 moltype = AA length = 248
FEATURE Location/Qualifiers
source 1..248

mol type = protein

note = Anti-P329G-ds-scFv

organism = synthetic construct
SEQUENCE: 10
EVKLLESGGG LVQPGGSLKL SCAASGFDFS RYWMNWVRQA PGKCLEWIGE ITPDSSTINY
TPSLKDKFII SRDNAKNTLY LQMIKVRSED TALYYCVRPY DYGAWFASWG QGTLVTVSAG
GGGSGGGGSG GGGSGGGGESQ AVVTQESALT TSPGETVTLT CRSSTGAVTT SNYANWVQEK
PDHLFTGLIG GTNKRAPGVP ARFSGSLIGD KAALTITGAQ TEDEAIYFCA LWYSNHWVFG
CGTKLTVL

SEQ ID NO: 11 moltype = AA length = 27
FEATURE Location/Qualifiers
source 1..27

mol type = protein

note = CD28ATM

organism = synthetic construct
SEQUENCE: 11
FWVLVVVGGV LACYSLLVTV AFIIFWV

SEQ ID NO: 12 moltype = AA length = 41
FEATURE Location/Qualifiers
source 1..41

mol type = protein

note = CD28CSD

organism = synthetic construct
SEQUENCE: 12
RSKRSRLLHS DYMNMTPRRP GPTRKHYQPY APPRDFAAYR S

60

120
180
240
300
360
420
433

60
119

60
109

60

120
180
240
248

27

41
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SEQ ID NO: 13 moltype = AA length = 112
FEATURE Location/Qualifiers
source 1..112

mol type = protein

note = CD3zSSD

organism = synthetic construct
SEQUENCE: 13

RVKFSRSADA PAYQQGONQL

YNELNLGRRE EYDVLDKRRG

ELQKDKMAEA YSEIGMKGER RRGKGHDGLY QGLSTATKDT

SEQ ID NO: 14
FEATURE
source
SEQUENCE: 14

moltype = AA length
Location/Qualifiers
1..180

mol type = protein
note = CD28ATM-CD28-C
organism = synthetic

FWVLVVVGGV LACYSLLVTV AFIIFWVRSK RSRLLHSDYM
RDFAAYRSRV KFSRSADAPA YQQGQONQLYN ELNLGRREEY

NPQEGLYNEL QKDKMAEAYS

EIGMKGERRR GKGHDGLYQG

SEQ ID NO: 15 moltype = AA length
FEATURE Location/Qualifiers
source 1..238
mol type = protein
note = eGFP
organism = synthetic
SEQUENCE: 15
VSKGEELFTG VVPILVELDG DVNGHKFSVS GEGEGDATYG
VTTLTYGVQC FSRYPDHMKQ HDFFKSAMPE GYVQERTIFF
NRIELKGIDF KEDGNILGHK LEYNYNSHNV YIMADKQKNG
HYQONTPIGD GPVLLPDNHY LSTQSALSKD PNEKRDHMVL
SEQ ID NO: 16 moltype = AA length
FEATURE Location/Qualifiers
source 1..20
mol type = protein
note = (G4S)4 linker
organism = synthetic
SEQUENCE: 16
GGGGSGGGGS GGGGSGGGEGS
SEQ ID NO: 17 moltype = AA length
FEATURE Location/Qualifiers
source 1..5
mol type = protein
note = G4S linker
organism = synthetic
SEQUENCE: 17
GGGGS
SEQ ID NO: 18 moltype = AA length
FEATURE Location/Qualifiers
source 1..19
mol type = protein
note = T2A linker
organism = synthetic
SEQUENCE: 18
GEGRGSLLTC GDVEENPGP
SEQ ID NO: 19 moltype = DNA length
FEATURE Location/Qualifiers
source 1..1356
mol_type = other DNA
note =
PETR17096
organism = synthetic
SEQUENCE: 19
atgggatgga gctgtatcat cctcecttettyg gtagcaacag
gtgaagctge tggagagcegg cggeggectg gtgcageccyg
tgcgecgeca geggettega cttcagecagyg tactggatga
ggcaagtgte tggagtggat cggcgagatc acccccgaca
cccagectga aggacaagtt catcatcage agggacaacyg
cagatgatca aggtgaggag cgaggacacc gccctgtact
tacggegect ggttegecag ctggggecag ggcaccctgg

RDPEMGGKPR RKNPQEGLYN

YDALHMQALP

= 180

D3z
construct

NMTPRRPGPT

DVLDKRRGRD PEMGGKPRRK
LSTATKDTYD ALHMQALPPR

= 238

congtruct

KLTLKFICTT

KDDGNYKTRA EVKFEGDTLV

PR

RKHYQPYAPP

GKLPVPWPTL

IKVNFKIRHN IEDGSVQLAD

LEFVTAAGIT

= 20

congtruct

n
ul

congtruct

= 19

congtruct

= 1356

congtruct

ctaccggtgt
geggeagect
actgggtgag
gcagcaccat
ccaagaacac
actgcgtgag
tgaccgtgag

LGMDELYK

gecattccgag
gaagctgage
gecaggcccce
caactacacc
cctgtaccty
gecectacgac
cgceggaggy

60
112

60
120
180

60

120
180
238

20

19

Anti-P329G-ds-scFv-CD28ATM-CD28CSD-CD3zSSD fusion

60

120
180
240
300
360
420
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ggcggaagtyg gtggeggggyg aageggeggy ggtggcageg gagggggegg atctcaggee 480
gtggtgacce aggagagcge cctgaccacce agccceggeg agaccgtgac cctgacctge 540
aggagcagca ccggegecgt gaccaccage aactacgceca actgggtgca ggagaagcce 600
gaccacctgt tcaccggect gatcggegge accaacaaga gggccccegg cgtgcccgee 660
aggttcageg gcagectgat cggcgacaag gecgecctga ccatcaccegyg cgcccagace 720
gaggacgagyg ccatctactt ctgegecctg tggtacagca accactgggt gtteggetgt 780
ggcaccaage tgaccgtgcet gggagggggce ggatccttet gggtgetggt ggtggtggge 840
ggegtgetygyg cctygctacag cctgetggtg accgtggect teatcatcett ctgggtgagg 900
agcaagagga gcaggctgct gcacagegac tacatgaaca tgacccccag gaggeccgge 960
cccaccagga agcactacca gecctacgece ceccccaggg acttegecge ctacaggage 1020
agggtgaagt tcagcaggag cgccgacgece cecgectace agcagggceca gaaccagetg 1080
tataacgagc tgaacctggg caggagggag gagtacgacyg tgctggacaa gaggagggge 1140
agggaccceg agatgggegg caagcccagg aggaagaacce cccaggaggyg cctgtataac 1200
gagctgcaga aggacaagat ggccgaggcece tacagcgaga tcggcatgaa gggcgagagg 1260
aggaggggca agggccacga cggcctgtac cagggcectga gcaccgccac caaggacacce 1320
tacgacgccce tgcacatgca ggccctgcecce cccagg 1356
SEQ ID NO: 20 moltype = DNA length = 357
FEATURE Location/Qualifiers
source 1..357

mol_type = other DNA

note = Anti-P329G-ds VH

organism = synthetic construct
SEQUENCE: 20
gaggtgaage tgctggagag cggeggcegge ctggtgcage ceggceggcag cctgaagetg 60
agctgegeceg ccageggett cgacttcage aggtactgga tgaactgggt gaggcaggee 120
cceggeaagt gtcetggagtyg gatcggegag atcaccceeg acagcagcac catcaactac 180
acccecagece tgaaggacaa gttcatcatce agcagggaca acgccaagaa caccctgtac 240
ctgcagatga tcaaggtgag gagcgaggac accgccctgt actactgegt gaggecctac 300
gactacggeyg cctggttege cagetgggge cagggcacce tggtgaccgt gagegcece 357
SEQ ID NO: 21 moltype = DNA length = 327
FEATURE Location/Qualifiers
source 1..327

mol_type = other DNA

note = Anti-P329G-ds VL

organism = synthetic construct
SEQUENCE: 21
caggecegtgg tgacccagga gagcgcecectg accaccagece ccggcgagac cgtgaccctyg 60
acctgcagga gcagcaccgg cgccgtgacce accagcaact acgccaactyg ggtgcaggag 120
aagcccgace acctgttcac cggcectgatce ggeggcacca acaagagggce ccccggegtg 180
ccegecaggt tcageggcag cctgategge gacaaggecyg ccectgaccat caccggegece 240
cagaccgagg acgaggccat ctacttctge gecctgtggt acagcaacca ctgggtgtte 300
ggctgtggca ccaagctgac cgtgetg 327
SEQ ID NO: 22 moltype = DNA length = 799
FEATURE Location/Qualifiers
source 1..799

mol_type = other DNA

note = Anti-P329G-ds-scFv

organism = synthetic construct
SEQUENCE: 22
atgggatgga gctgtatcat cctcettettg gtagcaacag ctaccggtgt gcattccgag 60
gtgaagctyge tggagagcegg cggeggectg gtgcageccg geggcagect gaagetgage 120
tgcgecgeca geggettega cttcagecagg tactggatga actgggtgag gcaggeccce 180
ggcaagtgte tggagtggat cggcgagatc acccccgaca gcagcaccat caactacacc 240
cccagectga aggacaagtt catcatcage agggacaacyg ccaagaacac cctgtacctg 300
cagatgatca aggtgaggag cgaggacacc gccctgtact actgegtgag gccctacgac 360
tacggegect ggttegecag ctggggecag ggcaccctgyg tgaccgtgag cgccggaggyg 420
ggcggaagtyg gtggeggggyg aageggeggy ggtggcageg gagggggegg atctcaggee 480
gtggtgacce aggagagcge cctgaccacce agccceggeg agaccgtgac cctgacctge 540
aggagcagca ccggegecgt gaccaccage aactacgceca actgggtgca ggagaagcce 600
gaccacctgt tcaccggect gatcggegge accaacaaga gggccccegg cgtgcccgee 660
aggttcageg gcagectgat cggcgacaag gecgecctga ccatcaccegyg cgcccagace 720
gaggacgagyg ccatctactt ctgegecctg tggtacagca accactgggt gtteggetgt 780
ggcaccaagc tgaccgtgce 799
SEQ ID NO: 23 moltype = DNA length = 647
FEATURE Location/Qualifiers
source 1..647

mol_type = other DNA

note = IRES EV71, internal ribosomal entry side

organism = synthetic construct
SEQUENCE: 23
cccgaagtaa cttagaagct gtaaatcaac gatcaatage aggtgtggca caccagtcat 60
accttgatca agcacttectg tttccecegga ctgagtatca ataggctget cgegeggetg 120
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aaggagaaaa cgttcgttac
aggcagggty tttegetcag
cceccatggge gaccatggea
acgctctaat tctgacatgg
ctgattgegyg ctaatcctaa
taacgggcaa ctctgcageg
atattggctyg cttatggtga
tceggtgtge aacagggcaa
gtctgtgate actctcaaat

SEQ ID NO: 24
FEATURE
source

SEQUENCE: 24
ttttgggtgc tggtggtggt
gectttatta ttttetgggt

SEQ ID NO: 25
FEATURE
source

SEQUENCE: 25
aggagtaaga ggagcaggct
gggcccacce gcaagcatta
tce

SEQ ID NO: 26
FEATURE
source

SEQUENCE: 26

agagtgaagt tcagcaggag
tataacgagce tcaatctagg
cgggaccctg agatgggggy
gaactgcaga aagataagat

cggaggggca aggggcacga
tacgacgcce ttcacatgea

SEQ ID NO: 27
FEATURE
source

SEQUENCE: 27

ttctgggtge tggtggtggt
gectteatca tettetgggt
aacatgacce ccaggaggcec
agggacttcg ccgectacag
taccagcagyg gccagaacca
gacgtgctgg acaagaggag
aacccccagyg agggectgta
gagatcggca tgaagggcga
ctgagcaccyg ccaccaagga

SEQ ID NO: 28
FEATURE
source

SEQUENCE: 28
tceggagagg gcagaggaag
agg

SEQ ID NO: 29
FEATURE
source

ccgaccaact acttcgagaa gcttagtacce accatgaacg
cacaacccca gtgtagatca ggctgatgag tcactgcaac
gtggcetgegt tggeggectg cecatggaga aatccatggg
tgtgaagtge ctattgagct aactggtagt ccteeggecc
ctgcggagca catgctcaca aaccagtggyg tggtgtgteg
gaaccgacta ctttgggtgt cegtgtttce ttttattect
caatcaaaaa gttgttacca tatagctatt ggattggcca
ctgtttacct atttattggt tttgtaccat tatcactgaa
tcattttgac cctcaacaca atcaaac

moltype = DNA length = 81
Location/Qualifiers

1..81

mol_type = other DNA

note = CD28ATM

organism = synthetic construct

tggtggagtce ctggettget atagettget agtaacagtg
g

moltype = DNA length = 123
Location/Qualifiers

1..123

mol_type = other DNA

note = CD28CSD

organism = synthetic construct

cctgcacagt gactacatga acatgactcce ccgeegecec
ccagcectat gecccaccac gegacttege agectatcge

moltype = DNA length = 336
Location/Qualifiers

1..336

mol_type = other DNA

note = CD3z SSD

organism = synthetic construct

cgcagacgece cccgegtace agcagggeca gaaccagcetc
acgaagagag gagtacgatg ttttggacaa gagacgtggc
aaagccgaga aggaagaacc ctcaggaagyg cctgtacaat
ggcggaggcee tacagtgaga ttgggatgaa aggcgagcege
tggecctttac cagggtctca gtacagecac caaggacacc
ggcectgece cctege

moltype = DNA length = 540
Location/Qualifiers

1..540

mol_type = other DNA

note = CD28ATM-CD28-CD3z
organism = synthetic construct

gggeggegtyg ctggectget acagectget ggtgaccgtyg
gaggagcaag aggagcaggc tgctgcacag cgactacatg
cggecccace aggaagcact accagceccta cgeccccced
gagcagggtyg aagttcagca ggagcgccga cgcccccgad
getgtataac gagctgaace tgggcaggag ggaggagtac
gggcagggac cccgagatgg geggcaagee caggaggaag
taacgagctyg cagaaggaca agatggccga ggectacagce
gaggaggagg ggcaagggcec acgacggect gtaccaggge
cacctacgac gcectgcaca tgcaggecect gecceccagg

moltype = DNA length = 63
Location/Qualifiers

1..63

mol_type = other DNA

note = T2A element

organism = synthetic construct

tcttctaaca tgcggtgacyg tggaggagaa tcccggecct

moltype = DNA length = 717
Location/Qualifiers

1..717

mol_type = other DNA

180
240
300
360
420
480
540
600
647

60
81

60
120
123

60

120
180
240
300
336

60

120
180
240
300
360
420
480
540

60
63
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note = eGFP

organism = synthetic construct
SEQUENCE: 29
gtgagcaagyg gcgaggagcet gttcaccggg gtggtgecca tectggtega getggacgge 60
gacgtaaacyg gccacaagtt cagegtgtcece ggcgagggeyg agggcgatge cacctacgge 120
aagctgacce tgaagttcat ctgcaccacc ggcaagcetge cegtgccctyg gcccacccte 180
gtgaccacce tgacctacgg cgtgcagtgce ttcagecget accccgacca catgaagcag 240
cacgacttct tcaagtccge catgcccgaa ggctacgtece aggagcgcac catcttette 300
aaggacgacg gcaactacaa gacccgegece gaggtgaagt tcegagggega caccctggtg 360
aaccgcatcg agctgaaggg catcgacttce aaggaggacyg gcaacatcct ggggcacaag 420
ctggagtaca actacaacag ccacaacgtc tatatcatgg ccgacaagca gaagaacggce 480
atcaaggtga acttcaagat ccgccacaac atcgaggacyg gcagegtgca gctcgecgac 540
cactaccagce agaacacccce catcggegac ggecccegtge tgctgcccega caaccactac 600
ctgagcacce agtccgecct gagcaaagac cccaacgaga agcgcgatca catggtectyg 660

ctggagttcg tgaccgccge cgggatcact ctcecggcatgg acgagctgta caagtga 717
SEQ ID NO: 30 moltype = DNA length = 2136

FEATURE Location/Qualifiers

source 1..2136

mol_type = other DNA
note = Anti-P329G-ds-scFv-CD28ATM-CD28CSD-CD3zSSD-eGFP
fusion pETR17096

organism = synthetic construct
SEQUENCE: 30
atgggatgga gctgtatcat cctcettettg gtagcaacag ctaccggtgt gcattccgag 60
gtgaagctyge tggagagcegg cggeggectg gtgcageccg geggcagect gaagetgage 120
tgcgecgeca geggettega cttcagecagg tactggatga actgggtgag gcaggeccce 180
ggcaagtgte tggagtggat cggcgagatc acccccgaca gcagcaccat caactacacc 240
cccagectga aggacaagtt catcatcage agggacaacyg ccaagaacac cctgtacctg 300
cagatgatca aggtgaggag cgaggacacc gccctgtact actgegtgag gccctacgac 360
tacggegect ggttegecag ctggggecag ggcaccctgyg tgaccgtgag cgccggaggyg 420
ggcggaagtyg gtggeggggyg aageggeggy ggtggcageg gagggggegg atctcaggee 480
gtggtgacce aggagagcge cctgaccacce agccceggeg agaccgtgac cctgacctge 540
aggagcagca ccggegecgt gaccaccage aactacgceca actgggtgca ggagaagcce 600
gaccacctgt tcaccggect gatcggegge accaacaaga gggccccegg cgtgcccgee 660
aggttcageg gcagectgat cggcgacaag gecgecctga ccatcaccegyg cgcccagace 720
gaggacgagyg ccatctactt ctgegecctg tggtacagca accactgggt gtteggetgt 780
ggcaccaage tgaccgtgcet gggagggggce ggatccttet gggtgetggt ggtggtggge 840
ggegtgetygyg cctygctacag cctgetggtg accgtggect teatcatcett ctgggtgagg 900
agcaagagga gcaggctgct gcacagegac tacatgaaca tgacccccag gaggeccgge 960
cccaccagga agcactacca gecctacgece ceccccaggg acttegecge ctacaggage 1020
agggtgaagt tcagcaggag cgccgacgece cecgectace agcagggceca gaaccagetg 1080
tataacgagc tgaacctggg caggagggag gagtacgacyg tgctggacaa gaggagggge 1140
agggaccceg agatgggegg caagcccagg aggaagaacce cccaggaggyg cctgtataac 1200
gagctgcaga aggacaagat ggccgaggcece tacagcgaga tcggcatgaa gggcgagagg 1260
aggaggggca agggccacga cggcctgtac cagggcectga gcaccgccac caaggacacce 1320
tacgacgcce tgcacatgca ggccctgecce cecaggtecyg gagagggcag aggaagtcett 1380
ctaacatgeg gtgacgtgga ggagaatccce ggecctaggyg tgagcaaggyg cgaggagetyg 1440
ttcaccgggg tggtgcccat cctggtcgag ctggacggcg acgtaaacgg ccacaagtte 1500
agegtgteeg gcegagggcga gggcgatgece acctacggea agcectgacccet gaagttcate 1560
tgcaccaccg gcaagctgcece cgtgcectgg cecacccteg tgaccaccct gacctacgge 1620
gtgcagtgct tcagccgcta ccecgaccac atgaagcagce acgacttcectt caagtccgece 1680
atgcccgaag gctacgtcca ggagcgecacce atcttcettea aggacgacgyg caactacaag 1740
acccgegeceg aggtgaagtt cgagggegac accctggtga accgcatcga gctgaaggge 1800
atcgacttca aggaggacgg caacatcctg gggcacaage tggagtacaa ctacaacage 1860
cacaacgtct atatcatggc cgacaagcag aagaacggca tcaaggtgaa cttcaagatc 1920
cgccacaaca tcgaggacgg cagcgtgcag ctegecgace actaccagca gaacacccce 1980
atcggegacg gcccegtget getgcecgac aaccactace tgagcaccca gtccgecctyg 2040
agcaaagacc ccaacgagaa gcgcgatcac atggtcectge tggagttegt gaccgecgee 2100

gggatcactc tcggcatgga cgagctgtac aagtga 2136
SEQ ID NO: 31 moltype = AA length = 433

FEATURE Location/Qualifiers

source 1..433

mol type = protein

note = Anti-P329G-scFv- CD28ATM-CD28CSD-CD3zSSD fusion

organism = synthetic construct
SEQUENCE: 31
EVKLLESGGG LVQPGGSLKL SCAASGFDFS RYWMNWVRQA PGKGLEWIGE ITPDSSTINY 60
TPSLKDKFII SRDNAKNTLY LQMIKVRSED TALYYCVRPY DYGAWFASWG QGTLVTVSAG 120
GGGSGGGGSG GGGSGGGGESQ AVVTQESALT TSPGETVTLT CRSSTGAVTT SNYANWVQEK 180
PDHLFTGLIG GTNKRAPGVP ARFSGSLIGD KAALTITGAQ TEDEAIYFCA LWYSNHWVFG 240
GGTKLTVLGG GGSFWVLVVV GGVLACYSLL VTVAFIIFWV RSKRSRLLHS DYMNMTPRRP 300
GPTRKHYQPY APPRDFAAYR SRVKFSRSAD APAYQQGQONQ LYNELNLGRR EEYDVLDKRR 360
GRDPEMGGKP RRKNPQEGLY NELQKDKMAE AYSEIGMKGE RRRGKGHDGL YQGLSTATKD 420
TYDALHMQAL PPR 433
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SEQ ID NO: 32 moltype = AA length = 119
FEATURE Location/Qualifiers
source 1..119
mol type = protein
note = Anti-P329G VH
organism = synthetic construct

SEQUENCE: 32
EVKLLESGGG LVQPGGSLKL SCAASGFDFS RYWMNWVRQA
TPSLKDKFII SRDNAKNTLY LQMIKVRSED TALYYCVRPY

SEQ ID NO: 33 moltype = AA length
FEATURE Location/Qualifiers
source 1..109

mol type = protein
note = Anti-P329G VL
organism = synthetic
SEQUENCE: 33
QAVVTQESAL TTSPGETVTL TCRSSTGAVT TSNYANWVQE
PARFSGSLIG DKAALTITGA QTEDEAIYFC ALWYSNHWVF

SEQ ID NO: 34 moltype = AA length
FEATURE Location/Qualifiers
source 1..248

mol type = protein

PGKGLEWIGE ITPDSSTINY
DYGAWFASWG QGTLVTVSA

= 109

congtruct

KPDHLFTGLI GGTNKRAPGV
GGGTKLTVL

= 248

note = Anti-P329G-scFv

organism = synthetic
SEQUENCE: 34

congtruct

EVKLLESGGG LVQPGGSLKL
TPSLKDKFII SRDNAKNTLY
GGGSGGGGSG GGGSGGGGESQ
PDHLFTGLIG GTNKRAPGVP
GGTKLTVL

SEQ ID NO: 35
FEATURE
source

SEQUENCE: 35

atgggatgga gctgtatcat
gtgaagctge tggagagcgg
tgcgecegeca geggcttega
ggcaagggtc tggagtggat
cccagectga aggacaagtt
cagatgatca aggtgaggag
tacggcgect ggttegecag
ggcggaagtg gtggcggggy
gtggtgacce aggagagcge
aggagcagca ccggcegecgt
gaccacctgt tcaccggect
aggttcageg gcagectgat
gaggacgagg ccatctactt
ggcaccaagce tgaccgtgcet
ggegtgetgg cctgetacag
agcaagagga gcaggctget
cccaccagga agcactacca
agggtgaagt tcagcaggag
tataacgagc tgaacctggg
agggaccccg agatgggegg
gagctgcaga aggacaagat
aggaggggca agggccacga
tacgacgcce tgcacatgca

SEQ ID NO: 36
FEATURE
source

SEQUENCE: 36

gaggtgaagce tgctggagag
agctgegeeyg ccagceggett
cceggcaagyg gtetggagtyg
acccccagee tgaaggacaa

SCAASGFDFS RYWMNWVRQA PGKGLEWIGE ITPDSSTINY
LOMIKVRSED TALYYCVRPY DYGAWFASWG QGTLVTVSAG
AVVTQESALT TSPGETVTLT CRSSTGAVTT SNYANWVQEK
ARFSGSLIGD KAALTITGAQ TEDEAIYFCA LWYSNHWVFG

moltype = DNA length = 1356
Location/Qualifiers

1..1356

mol_type = other DNA

note = Anti-P329G-scFv-CD28ATM-CD28CSD-CD3zSSD fusion

organism = synthetic construct

cctettettyg gtagcaacag ctaccggtgt geatteegag
cggeggectyg gtgcageceg geggcagect gaagetgage
cttcagcagyg tactggatga actgggtgag gcaggeccec
cggcgagatce acccccgaca gcagcaccat caactacacc
catcatcage agggacaacg ccaagaacac cctgtacctg
cgaggacacce gccctgtact actgegtgag geectacgac
ctggggccag ggcaccctgg tgaccgtgag cgecggaggyg

aagcggeggg ggtggcageg gagggggcegg atctcaggcee
cctgaccace agccceggeg agaccgtgac cctgacctge
gaccaccagce aactacgcca actgggtgca ggagaagcecc
gateggegge accaacaaga gggcecccegg cgtgcccgec
cggcegacaag gccgecctga ccatcaccgyg cgeccagace
ctgegecctyg tggtacageca accactgggt gtteggeggt
gggagggggc ggatccttet gggtgetggt ggtggtggge
cctgetggty accegtggect tcatcatcett ctgggtgagg
gcacagcgac tacatgaaca tgacccccag gaggcccegge
gecctacgee ccccccaggg acttcegecge ctacaggage
cgcegacgee cccgectace agcagggeca gaaccagetg
caggagggag gagtacgacg tgctggacaa gaggaggggc
caagcccagg aggaagaacc cccaggaggyg cctgtataac
ggcegaggee tacagcgaga tceggcatgaa gggcgagagyg
cggectgtac cagggectga gcaccgecac caaggacace
ggcectgece cccagg

moltype = DNA length = 357
Location/Qualifiers

1..357

mol_type = other DNA

note = Anti-P329G VH

organism = synthetic construct

cggeggegge ctggtgcage ceggeggeayg cctgaagetg
cgacttcage aggtactgga tgaactgggt gaggcaggec
gateggegag atcacccceg acagcagcac catcaactac
gttcatcatc agcagggaca acgccaagaa caccctgtac

60
119

60
109

60

120
180
240
248

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1356

60

120
180
240
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ctgcagatga tcaaggtgag gagcgaggac accgecctgt actactgegt gaggccctac 300

gactacggceg cctggttege cagectggggce cagggcacce tggtgacegt gagcgec 357
SEQ ID NO: 37 moltype = DNA length = 327

FEATURE Location/Qualifiers

source 1..327

mol_type = other DNA

note = Anti-P329G VL

organism = synthetic construct
SEQUENCE: 37
caggecegtgg tgacccagga gagcgcecectg accaccagece ccggcgagac cgtgaccctyg 60
acctgcagga gcagcaccgg cgccgtgacce accagcaact acgccaactyg ggtgcaggag 120
aagcccgace acctgttcac cggcectgatce ggeggcacca acaagagggce ccccggegtg 180
ccegecaggt tcageggcag cctgategge gacaaggecyg ccectgaccat caccggegece 240
cagaccgagg acgaggccat ctacttctge gecctgtggt acagcaacca ctgggtgtte 300

ggcggtggceca ccaagctgac cgtgetg 327
SEQ ID NO: 38 moltype = DNA length = 2136

FEATURE Location/Qualifiers

source 1..2136

mol_type = other DNA

note = Anti-P329G-scFv-CD28ATM-CD28CSD-CD3zSSD-eGFP fusion

organism = synthetic construct
SEQUENCE: 38
atgggatgga gctgtatcat cctcettettg gtagcaacag ctaccggtgt gcattccgag 60
gtgaagctyge tggagagcegg cggeggectg gtgcageccg geggcagect gaagetgage 120
tgcgecgeca geggettega cttcagecagg tactggatga actgggtgag gcaggeccce 180
ggcaagggte tggagtggat cggcgagatc acccccgaca gcagcaccat caactacacc 240
cccagectga aggacaagtt catcatcage agggacaacyg ccaagaacac cctgtacctg 300
cagatgatca aggtgaggag cgaggacacc gccctgtact actgegtgag gccctacgac 360
tacggegect ggttegecag ctggggecag ggcaccctgyg tgaccgtgag cgccggaggyg 420
ggcggaagtyg gtggeggggyg aageggeggy ggtggcageg gagggggegg atctcaggee 480
gtggtgacce aggagagcge cctgaccacce agccceggeg agaccgtgac cctgacctge 540
aggagcagca ccggegecgt gaccaccage aactacgceca actgggtgca ggagaagcce 600
gaccacctgt tcaccggect gatcggegge accaacaaga gggccccegg cgtgcccgee 660
aggttcageg gcagectgat cggcgacaag gecgecctga ccatcaccegyg cgcccagace 720
gaggacgagyg ccatctactt ctgegecctg tggtacagca accactgggt gtteggeggt 780
ggcaccaage tgaccgtgcet gggagggggce ggatccttet gggtgetggt ggtggtggge 840
ggegtgetygyg cctygctacag cctgetggtg accgtggect teatcatcett ctgggtgagg 900
agcaagagga gcaggctgct gcacagegac tacatgaaca tgacccccag gaggeccgge 960
cccaccagga agcactacca gecctacgece ceccccaggg acttegecge ctacaggage 1020
agggtgaagt tcagcaggag cgccgacgece cecgectace agcagggceca gaaccagetg 1080
tataacgagc tgaacctggg caggagggag gagtacgacyg tgctggacaa gaggagggge 1140
agggaccceg agatgggegg caagcccagg aggaagaacce cccaggaggyg cctgtataac 1200
gagctgcaga aggacaagat ggccgaggcece tacagcgaga tcggcatgaa gggcgagagg 1260
aggaggggca agggccacga cggcctgtac cagggcectga gcaccgccac caaggacacce 1320
tacgacgcce tgcacatgca ggccctgecce cecaggtecyg gagagggcag aggaagtcett 1380
ctaacatgeg gtgacgtgga ggagaatccce ggecctaggyg tgagcaaggyg cgaggagetyg 1440
ttcaccgggg tggtgcccat cctggtcgag ctggacggcg acgtaaacgg ccacaagtte 1500
agegtgteeg gcegagggcga gggcgatgece acctacggea agcectgacccet gaagttcate 1560
tgcaccaccg gcaagctgcece cgtgcectgg cecacccteg tgaccaccct gacctacgge 1620
gtgcagtgct tcagccgcta ccecgaccac atgaagcagce acgacttcectt caagtccgece 1680
atgcccgaag gctacgtcca ggagcgecacce atcttcettea aggacgacgyg caactacaag 1740
acccgegeceg aggtgaagtt cgagggegac accctggtga accgcatcga gctgaaggge 1800
atcgacttca aggaggacgg caacatcctg gggcacaage tggagtacaa ctacaacage 1860
cacaacgtct atatcatggc cgacaagcag aagaacggca tcaaggtgaa cttcaagatc 1920
cgccacaaca tcgaggacgg cagcgtgcag ctegecgace actaccagca gaacacccce 1980
atcggegacg gcccegtget getgcecgac aaccactace tgagcaccca gtccgecctyg 2040
agcaaagacc ccaacgagaa gcgcgatcac atggtcectge tggagttegt gaccgecgee 2100

gggatcactc tcggcatgga cgagctgtac aagtga 2136
SEQ ID NO: 39 moltype = AA length = 407

FEATURE Location/Qualifiers

source 1..407

mol type = protein
note = Anti-P329G-ds-Fab- heavy
chain-CD28ATM-CD28CSD-CD3zSSD fusion pETR17100

organism = synthetic construct
SEQUENCE: 39
EVKLLESGGG LVQPGGSLKL SCAASGFDFS RYWMNWVRQA PGKCLEWIGE ITPDSSTINY 60
TPSLKDKFII SRDNAKNTLY LQMIKVRSED TALYYCVRPY DYGAWFASWG QGTLVTVSAA 120
STKGPSVFPL APSSKSTSGG TAALGCLVKD YFPEPVTVSW NSGALTSGVH TFPAVLQSSG 180
LYSLSSVVTV PSSSLGTQTY ICNVNHKPSN TKVDKKVEPK SCGGGGSFWV LVVVGGVLAC 240
YSLLVTVAFI IFWVRSKRSR LLHSDYMNMT PRRPGPTRKH YQPYAPPRDF AAYRSRVKFS 300
RSADAPAYQQ GONQLYNELN LGRREEYDVL DKRRGRDPEM GGKPRRKNPQ EGLYNELQKD 360
KMAEAYSEIG MKGERRRGKG HDGLYQGLST ATKDTYDALH MQALPPR 407
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SEQ ID NO: 40
FEATURE
source

SEQUENCE: 40

EVKLLESGGG LVQPGGSLKL
TPSLKDKFII SRDNAKNTLY
STKGPSVFPL APSSKSTSGG
LYSLSSVVTV PSSSLGTQTY

SEQ ID NO: 41
FEATURE
source

SEQUENCE: 41

QAVVTQESAL TTSPGETVTL
PARFSGSLIG DKAALTITGA
PPSDEQLKSG TASVVCLLNN
LTLSKADYEK HKVYACEVTH

SEQ ID NO: 42
FEATURE
source

SEQUENCE: 42
RTVAAPSVFI FPPSDEQLKS
SKDSTYSLSS TLTLSKADYE

SEQ ID NO: 43
FEATURE
source

SEQUENCE: 43
ASTKGPSVFP LAPSSKSTSG
GLYSLSSVVT VPSSSLGTQT

SEQ ID NO: 44
FEATURE
source

SEQUENCE: 44

atgggatgga gctgtatcat
geegtggtga cccaggagag
tgcaggagca gcaccggege
ccecgaccace tgttcacegg
gecaggttca geggcagect
accgaggacyg aggccatcta
tgtggcacca agctgaccgt
ccatctgatyg agcagttgaa
tatcccagag aggccaaagt
caggagagtyg tcacagagca
acgctgagca aagcagacta
ggcctgaget cgeccegtcac
gtaacttaga agctgtaaat
atcaagcact tctgtttece
aaaacgttcyg ttacccgacc
ggtgtttege tcagcacaac
gggcgaccat ggcagtggcet
taattctgac atggtgtgaa
geggctaate ctaactgegg
gcaactctge ageggaaccyg
getgettatyg gtgacaatca
gtgcaacagg gcaactgttt
gatcactcte aaattcattt

moltype = AA length = 222
Location/Qualifiers

1..222

mol type = protein

note = Anti-P329G-ds-Fab heavy chain
organism = synthetic construct

SCAASGFDFS RYWMNWVRQA PGKCLEWIGE ITPDSSTINY
LOMIKVRSED TALYYCVRPY DYGAWFASWG QGTLVTVSAA
TAALGCLVKD YFPEPVTVSW NSGALTSGVH TFPAVLQSSG
ICNVNHKPSN TKVDKKVEPK SC

moltype = AA length = 216
Location/Qualifiers

1..216

mol type = protein

note = Anti P329G-ds-Fab light chain
organism = synthetic construct

TCRSSTGAVT TSNYANWVQE KPDHLFTGLI GGTNKRAPGV
QTEDEAIYFC ALWYSNHWVF GCGTKLTVLR TVAAPSVFIF
FYPREAKVQW KVDNALQSGN SQESVTEQDS KDSTYSLSST
QGLSSPVTKS FNRGEC

moltype = AA length = 107
Location/Qualifiers

1..107

mol type = protein

note = CL

organism = synthetic construct

GTASVVCLLN NFYPREAKVQ WKVDNALQSG NSQESVTEQD
KHKVYACEVT HQGLSSPVTK SFNRGEC

moltype = AA length = 103
Location/Qualifiers

1..103

mol type = protein

note = CHL

organism = synthetic construct

GTAALGCLVK DYFPEPVTVS WNSGALTSGV HTFPAVLQSS
YICNVNHKPS NTKVDKKVEP KSC

moltype = DNA length = 2645
Location/Qualifiers

1..2645

mol_type = other DNA

note = Anti-P329G-ds-Fab-heavy

60

120
180
222

60

120
180
216

60
107

60
103

chain-CD28ATM-CD28CSD-CD3zSSD fusion pETR17100

organism = synthetic construct

cctettetty gtagcaacag ctacgggtgt geattcecag
cgcectgace accagecceg gegagaccegt gaccctgacce
cgtgaccacce agcaactacg ccaactgggt gcaggagaag
cctgategge ggcaccaaca agagggeccce cggegtgecc
gatecggegac aaggccgcecee tgaccatcac cggegeccag
cttetgegee ctgtggtaca gcaaccactyg ggtgttegge
getgegtacyg gtggetgcac catctgtett catcttecceg
atctggaact gectetgttg tgtgectget gaataactte
acagtggaag gtggataacg ccctccaatce gggtaactec
ggacagcaag gacagcacct acagcctcag cagcaccctyg
cgagaaacac aaagtctacg cctgcgaagt cacccatcag
aaagagcttc aacaggggag agtgttagga attccccgaa
caacgatcaa tagcaggtgt ggcacaccag tcataccttg
cggactgagt atcaatagge tgctegegeyg gectgaaggag
aactacttcg agaagcttag taccaccatyg aacgaggcag
cccagtgtag atcaggctga tgagtcactg caacccccat
gegttggegyg cctgeccatg gagaaatcca tgggacgetce
gtgectattyg agctaactgg tagtccteceg geccctgatt
agcacatgct cacaaaccag tgggtggtgt gtegtaacgg
actactttgg gtgtccgtgt ttccttttat tcctatattg
aaaagttgtt accatatagce tattggattg gccatceggt
acctatttat tggttttgta ccattatcac tgaagtetgt
tgaccctcaa cacaatcaaa cgccaccatyg ggatggaget

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
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gtatcatcect cttecttggta gcaacagcta ccggtgtgca ctccgaggtg aagetgetgg 1440
agagcggegg cggectggtg cagcceggeg geagectgaa getgagetge gcecgecageg 1500
gcttegactt cagcaggtac tggatgaact gggtgaggca ggcccccggce aagtgtcectgg 1560
agtggatcgg cgagatcacc cccgacagca gcaccatcaa ctacaccccece agectgaagg 1620
acaagttcat catcagcagg gacaacgcca agaacaccct gtacctgcag atgatcaagg 1680
tgaggagcga ggacaccgcc ctgtactact gcgtgaggce ctacgactac ggcgectggt 1740
tegecagetyg gggecaggge accctggtga cegtgagege cgctagcacce aagggeccct 1800
cegtgttece cctggeccce agcagcaaga gcaccagegyg cggcacagece gctcetggget 1860
gcctggtcaa ggactactte cccgageceg tgaccgtgte ctggaacagce ggagccctga 1920
ccteeggegt gecacacctte ceccgecegtge tgcagagtte tggectgtat agectgagca 1980
gcgtggtcecac cgtgecttcet agcagectgg gcacccagac ctacatctgce aacgtgaacc 2040
acaagcccag caacaccaag gtggacaaga aggtggagec caagagctge ggagggggeg 2100
gatcecttetg ggtgetggtg gtggtgggeg gegtgetgge ctgctacage ctgetggtga 2160
ccgtggectt catcatctte tgggtgagga gcaagaggag caggctgctg cacagcgact 2220
acatgaacat gacccccagg aggcccggece ccaccaggaa gcactaccag ccctacgcce 2280
cceccaggga cttegecgee tacaggagca gggtgaagtt cagcaggage gccgacgcece 2340
ccgectacca gcagggecag aaccagetgt ataacgaget gaacctggge aggagggagg 2400
agtacgacgt gctggacaag aggaggggca gggaccccega gatgggcegge aagcccagga 2460
ggaagaacce ccaggaggge ctgtataacg agctgcagaa ggacaagatg gccgaggect 2520
acagcgagat cggcatgaag ggcgagagga ggaggggcaa gggccacgac ggcectgtace 2580
agggcctgag caccgccacce aaggacacct acgacgccect gcacatgcag gccctgecce 2640
ccagg 2645
SEQ ID NO: 45 moltype = DNA length = 324
FEATURE Location/Qualifiers
source 1..324

mol_type = other DNA

note = CL

organism = synthetic construct
SEQUENCE: 45
cgtacggtgg ctgcaccatc tgtcttcate tteccgecat ctgatgagca gttgaaatct 60
ggaactgect ctgttgtgtg cctgetgaat aacttctatce ccagagaggc caaagtacag 120
tggaaggtgg ataacgccct ccaatcgggt aactcccagg agagtgtcac agagcaggac 180
agcaaggaca gcacctacag cctcagcagce accctgacge tgagcaaagce agactacgag 240
aaacacaaag tctacgcctg cgaagtcacc catcagggece tgagctcgece cgtcacaaag 300
agcttcaaca ggggagagtg ttag 324
SEQ ID NO: 46 moltype = DNA length = 309
FEATURE Location/Qualifiers
source 1..309

mol_type = other DNA

note = CHL

organism = synthetic construct
SEQUENCE: 46
gctagcacca agggccccte cgtgttecce ctggcecccca gecagcaagag caccagcegge 60
ggcacagceeyg ctetgggetyg cctggtcaag gactacttee cegagecegt gaccgtgtee 120
tggaacagcg gagccctgac ctecceggegtg cacaccttece cegecgtget gcagagttcet 180
ggectgtata gectgagcag cgtggtcace gtgcecttceta geagectggg cacccagacce 240
tacatctgca acgtgaacca caagcccage aacaccaagg tggacaagaa ggtggagcce 300
aagagctgce 309
SEQ ID NO: 47 moltype = DNA length = 3425
FEATURE Location/Qualifiers
source 1..3425

mol_type = other DNA

note = Anti-P329G-ds-Fab-heavy

chain-CD28TM-CD28CSD-CD3ZSSD-eGFP fusion pETR17100

organism = synthetic construct
SEQUENCE: 47
atgggatgga gctgtatcat cctcecttettg gtagcaacag ctacgggtgt gcattcccag 60
geegtggtga cccaggagag cgccectgace accageccceg gegagaccgt gaccctgace 120
tgcaggagca gcaccggege cgtgaccacce agcaactacyg ccaactgggt gcaggagaag 180
ccegaccace tgttcaccgg cctgategge ggcaccaaca agagggcecce cggegtgcece 240
gecaggtteca geggcagect gatcggcgac aaggccgcecce tgaccatcac cggegcccag 300
accgaggacg aggccatcta cttetgegee ctgtggtaca gcaaccactyg ggtgttegge 360
tgtggcacca agctgaccgt getgcgtacg gtggetgecac catctgtett catcttcceg 420
ccatctgatg agcagttgaa atctggaact gectetgttyg tgtgectget gaataactte 480
tatcccagag aggccaaagt acagtggaag gtggataacyg ccctccaatc gggtaactce 540
caggagagtg tcacagagca ggacagcaag gacagcacct acagcctcag cagcaccctg 600
acgctgagca aagcagacta cgagaaacac aaagtctacyg cctgcgaagt cacccatcag 660
ggectgaget cgeccgtcac aaagagcettc aacaggggag agtgttagga attccccgaa 720
gtaacttaga agctgtaaat caacgatcaa tagcaggtgt ggcacaccag tcataccttg 780
atcaagcact tctgtttcce cggactgagt atcaatagge tgctegegeyg gctgaaggag 840
aaaacgtteg ttacccgacce aactacttcg agaagcttag taccaccatyg aacgaggcag 900
ggtgtttege tcagcacaac cccagtgtag atcaggctga tgagtcactg caacccccat 960
gggcgaccat ggcagtggct gcgttggegg cctgcccatg gagaaatcca tgggacgcte 1020
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taattctgac atggtgtgaa gtgcctattg agctaactgg tagtcctcecg geccctgatt 1080
gcggctaate ctaactgcgg agcacatget cacaaaccag tgggtggtgt gtcecgtaacgg 1140
gcaactctge agcggaaccg actactttgg gtgtcegtgt ttecttttat tcecctatattg 1200
gctgcecttatg gtgacaatca aaaagttgtt accatatagce tattggattg gccatccggt 1260
gtgcaacagg gcaactgttt acctatttat tggttttgta ccattatcac tgaagtctgt 1320
gatcactctc aaattcattt tgaccctcaa cacaatcaaa cgccaccatg ggatggaget 1380
gtatcatcect cttecttggta gcaacagcta ccggtgtgca ctccgaggtg aagetgetgg 1440
agagcggegg cggectggtg cagcceggeg geagectgaa getgagetge gcecgecageg 1500
gcttegactt cagcaggtac tggatgaact gggtgaggca ggcccccggce aagtgtcectgg 1560
agtggatcgg cgagatcacc cccgacagca gcaccatcaa ctacaccccece agectgaagg 1620
acaagttcat catcagcagg gacaacgcca agaacaccct gtacctgcag atgatcaagg 1680
tgaggagcga ggacaccgcc ctgtactact gcgtgaggce ctacgactac ggcgectggt 1740
tegecagetyg gggecaggge accctggtga cegtgagege cgctagcacce aagggeccct 1800
cegtgttece cctggeccce agcagcaaga gcaccagegyg cggcacagece gctcetggget 1860
gcctggtcaa ggactactte cccgageceg tgaccgtgte ctggaacagce ggagccctga 1920
ccteeggegt gecacacctte ceccgecegtge tgcagagtte tggectgtat agectgagca 1980
gcgtggtcecac cgtgecttcet agcagectgg gcacccagac ctacatctgce aacgtgaacc 2040
acaagcccag caacaccaag gtggacaaga aggtggagec caagagctge ggagggggeg 2100
gatcecttetg ggtgetggtg gtggtgggeg gegtgetgge ctgctacage ctgetggtga 2160
ccgtggectt catcatctte tgggtgagga gcaagaggag caggctgctg cacagcgact 2220
acatgaacat gacccccagg aggcccggece ccaccaggaa gcactaccag ccctacgcce 2280
cceccaggga cttegecgee tacaggagca gggtgaagtt cagcaggage gccgacgcece 2340
ccgectacca gcagggecag aaccagetgt ataacgaget gaacctggge aggagggagg 2400
agtacgacgt gctggacaag aggaggggca gggaccccega gatgggcegge aagcccagga 2460
ggaagaacce ccaggaggge ctgtataacg agctgcagaa ggacaagatg gccgaggect 2520
acagcgagat cggcatgaag ggcgagagga ggaggggcaa gggccacgac ggcectgtace 2580
agggcctgag caccgccacce aaggacacct acgacgccect gcacatgcag gccctgecce 2640
ccaggtcegg agagggcaga ggaagtctte taacatgegyg tgacgtggag gagaatcccg 2700
gccectagggt gagcaagggce gaggagcetgt tcaccggggt ggtgcccatce ctggtcgage 2760
tggacggcga cgtaaacggc cacaagttca gegtgtcegyg cgagggcgag ggcgatgcca 2820
cctacggcaa gctgaccctg aagttcatct gcaccaccgg caagctgccce gtgcectgge 2880
ccaccetegt gaccaccctg acctacggeg tgcagtgett cagecgctac cccgaccaca 2940
tgaagcagca cgacttcttc aagtccgeca tgeccgaagyg ctacgtcecag gagegcacca 3000
tcttettcaa ggacgacgge aactacaaga cecgcegcecga ggtgaagttce gagggcgaca 3060
ceetggtgaa ccegcatcgag ctgaagggcea tcgacttcaa ggaggacgge aacatcctgg 3120
ggcacaagct ggagtacaac tacaacagcc acaacgtcta tatcatggcc gacaagcaga 3180
agaacggcat caaggtgaac ttcaagatcc gecacaacat cgaggacggce agcgtgcage 3240
tecgecgacca ctaccagcag aacacccecca teggcgacgg ccecegtgetyg ctgeccgaca 3300
accactacct gagcacccag tccgcectga gcaaagacce caacgagaag cgcgatcaca 3360
tggtcetget ggagttcegtyg accgecgcecg ggatcactcect cggcatggac gagctgtaca 3420
agtga 3425
SEQ ID NO: 48 moltype = AA length = 407
FEATURE Location/Qualifiers
source 1..407

mol type = protein

note = Anti-P329G-Fab-heavy chain-CD28ATM-CD28CSD-CD3zSSD

fusion pETR17594

organism = synthetic construct
SEQUENCE: 48
EVKLLESGGG LVQPGGSLKL SCAASGFDFS RYWMNWVRQA PGKGLEWIGE ITPDSSTINY 60
TPSLKDKFII SRDNAKNTLY LQMIKVRSED TALYYCVRPY DYGAWFASWG QGTLVTVSAA 120
STKGPSVFPL APSSKSTSGG TAALGCLVKD YFPEPVTVSW NSGALTSGVH TFPAVLQSSG 180
LYSLSSVVTV PSSSLGTQTY ICNVNHKPSN TKVDKKVEPK SCGGGGSFWV LVVVGGVLAC 240
YSLLVTVAFI IFWVRSKRSR LLHSDYMNMT PRRPGPTRKH YQPYAPPRDF AAYRSRVKFS 300
RSADAPAYQQ GONQLYNELN LGRREEYDVL DKRRGRDPEM GGKPRRKNPQ EGLYNELQKD 360
KMAEAYSEIG MKGERRRGKG HDGLYQGLST ATKDTYDALH MQALPPR 407
SEQ ID NO: 49 moltype = AA length = 222
FEATURE Location/Qualifiers
source 1..222

mol type = protein

note = Anti-P329G-Fab heavy chain

organism = synthetic construct
SEQUENCE: 49
EVKLLESGGG LVQPGGSLKL SCAASGFDFS RYWMNWVRQA PGKGLEWIGE ITPDSSTINY 60
TPSLKDKFII SRDNAKNTLY LQMIKVRSED TALYYCVRPY DYGAWFASWG QGTLVTVSAA 120
STKGPSVFPL APSSKSTSGG TAALGCLVKD YFPEPVTVSW NSGALTSGVH TFPAVLQSSG 180
LYSLSSVVTV PSSSLGTQTY ICNVNHKPSN TKVDKKVEPK SC 222
SEQ ID NO: 50 moltype = AA length = 216
FEATURE Location/Qualifiers
source 1..216

mol type = protein

note = Anti-P329G-Fab light chain

organism = synthetic construct
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SEQUENCE: 50

QAVVTQESAL TTSPGETVTL
PARFSGSLIG DKAALTITGA
PPSDEQLKSG TASVVCLLNN
LTLSKADYEK HKVYACEVTH

SEQ ID NO:
FEATURE
source

51

SEQUENCE :
atgggatgga
gecegtggtga
tgcaggagca
ccecgaccace
gccaggttcea
accgaggacyg
ggtggcacca
ccatctgatg
tatcccagag
caggagagtg
acgctgagea
ggcctgaget
gtaacttaga
atcaagcact
aaaacgtteg
ggtgtttege
gggcgaccat
taattctgac
geggctaate
gcaactctge
getgettatyg
gtgcaacagg
gatcactcte
gtatcatcct
agagcggegy
gettegactt
agtggatcgg
acaagttcat
tgaggagcga
tcgecagetyg
cegtgttece
gectggtcaa
ccteeggegt
gegtggtcac
acaagcccag
gatccttety
cegtggectt
acatgaacat
ccecccaggga
ccgectacca
agtacgacgt
ggaagaacce
acagcgagat
agggcctgag
ccagg

51
getgtatcat
cccaggagag
gcaccggege
tgttcaccgyg
geggcagect
aggccatcta
agctgacegt
agcagttgaa
aggccaaagt
tcacagagca
aagcagacta
cgceegteac
agctgtaaat
tetgtttece
ttacccgace
tcagcacaac
ggcagtggcet
atggtgtgaa
ctaactgegyg
agcggaaccg
gtgacaatca
gcaactgttt
aaattcattt
cttettggta
cggcetggtyg
cagcaggtac
cgagatcacc
catcagcagg
ggacaccgee
gggecaggge
cctggeceee
ggactacttce
gcacacctte
cgtgecettet
caacaccaag
ggtgctggtg
catcatctte
gacccccagg
cttegeegec
geagggcecag
getggacaag
ccaggaggge
cggcatgaag
caccgecace

SEQ ID NO:
FEATURE
source

52

SEQUENCE :

atgggatgga
gecegtggtga
tgcaggagca
ccecgaccace
gccaggttcea
accgaggacyg
ggtggcacca
ccatctgatg

52
getgtatcat
cccaggagag
gcaccggege
tgttcaccgyg
geggcagect
aggccatcta
agctgacegt
agcagttgaa

TCRSSTGAVT TSNYANWVQE KPDHLFTGLI GGTNKRAPGV
QTEDEAIYFC ALWYSNHWVF GGGTKLTVLR TVAAPSVFIF
FYPREAKVQW KVDNALQSGN SQESVTEQDS KDSTYSLSST
QGLSSPVTKS FNRGEC
moltype = DNA length = 2645
Location/Qualifiers
1..2645
mol_type =
note =
fusion pETR17594
organism = synthetic construct

other DNA

cctettettyg
cgcectgace
cgtgaccace
cctgategge
gatecggcegac
cttetgegee
getgegtacyg
atctggaact
acagtggaag
ggacagcaag
cgagaaacac
aaagagctte
caacgatcaa
cggactgagt
aactacttcg
cccagtgtag
gegttggegg
gtgcctattyg
agcacatgct
actactttgg
aaaagttgtt
acctatttat
tgaccctcaa
gcaacagcta
cagcceggeg
tggatgaact
cccgacagea
gacaacgcca
ctgtactact
accctggtga
agcagcaaga
ccecgageccyg
ccegeegtge
agcagectygg
gtggacaaga
gtggtgggcyg
tgggtgagga
aggcceggec
tacaggagca
aaccagctgt
aggaggggea
ctgtataacg
ggcgagagga
aaggacacct

gtagcaacag
accagececeg
agcaactacg
ggcaccaaca
aaggcegecc
ctgtggtaca
gtggctgcac
gectetgtty
gtggataacyg
gacagcacct
aaagtctacg
aacaggggag
tagcaggtgt
atcaataggc
agaagcttag
atcaggctga
cctgeccatyg
agctaactgg
cacaaaccag
gtgtcegtgt
accatatagc
tggttttgta
cacaatcaaa
ceggtgtgea
gcagcctgaa
gggtgaggea
gcaccatcaa
agaacaccct
gegtgaggece
cegtgagege
gcaccagegyg
tgaccgtgte
tgcagagttc
gcacccagac
aggtggagecc
gegtgetgge
gcaagaggag
ccaccaggaa
gggtgaagtt
ataacgagct
gggaccccega
agctgcagaa
ggaggggcaa
acgacgcect

ctacgggtgt
gegagacegt
ccaactgggt
agagggccecce
tgaccatcac
gcaaccactg
catctgtett
tgtgcctget
ccctecaate
acagcctceag
cctgcegaagt
agtgttagga
ggcacaccag
tgctegegey
taccaccatg
tgagtcactyg
gagaaatcca
tagtccteceg
tgggtggtgt
ttccttttat
tattggattyg
ccattatcac
cgccaccatyg
ctcegaggty
getgagetge
ggceceegge
ctacaccece
gtacctgcag
ctacgactac
cgctageace
cggcacagec
ctggaacage
tggcctgtat
ctacatctge
caagagctge
ctgctacage
caggctgetyg
gcactaccag
cagcaggagce
gaacctggge
gatgggcgge
ggacaagatg
gggccacgac
gcacatgcag

gcattcccag
gaccctgace
gcaggagaag
cggegtgece
cggegeccag
ggtgttcgge
catctteeeg
gaataacttc
gggtaactce
cagcaccctyg
cacccatcag
attccccgaa
tcatacctty
gectgaaggag
aacgaggcag
caacccccat
tgggacgcete
gecectgatt
gtcgtaacgg
tcctatattyg
gecatceggt
tgaagtctgt
ggatggaget
aagctgetygyg
gecgecageg
aagggtctgg
agcctgaagyg
atgatcaagg
ggegectggt
aagggccect
getetggget
ggagcectga
agcctgagea
aacgtgaacc
ggagggggcyg
ctgctggtga
cacagcgact
cecctacgece
gecgacgecce
aggagggagg
aagcccagga
gecgaggect
ggcctgtace
geecctgecce

moltype = DNA length = 3425
Location/Qualifiers

1..3425

mol_type = other DNA

note = Anti-P329G-Fab-heavy

chain-CD28ATM-CD28CSD-CD3zSSD-eGFP fusion pETR17594

organism = synthetic construct
cctettettyg
cgcectgace
cgtgaccace
cctgategge
gatecggcegac
cttetgegee
getgegtacyg
atctggaact

gtagcaacag
accagececeg
agcaactacg
ggcaccaaca
aaggcegecc
ctgtggtaca
gtggctgcac
gectetgtty

ctacgggtgt
gegagacegt
ccaactgggt
agagggccecce
tgaccatcac
gcaaccactg
catctgtett
tgtgcctget

gcattcccag
gaccctgace
gcaggagaag
cggegtgece
cggegeccag
ggtgttcgge
catctteeeg
gaataacttc

60

120
180
216

Anti-P329G-Fab-heavy chain-CD28ATM-CD28CSD-CD3zSSD

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2645

60

120
180
240
300
360
420
480

Dec. 7, 2023
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tatcccagag aggccaaagt acagtggaag gtggataacyg ccctccaatc gggtaactce 540
caggagagtg tcacagagca ggacagcaag gacagcacct acagcctcag cagcaccctg 600
acgctgagca aagcagacta cgagaaacac aaagtctacyg cctgcgaagt cacccatcag 660
ggectgaget cgeccgtcac aaagagcettc aacaggggag agtgttagga attccccgaa 720
gtaacttaga agctgtaaat caacgatcaa tagcaggtgt ggcacaccag tcataccttg 780
atcaagcact tctgtttcce cggactgagt atcaatagge tgctegegeyg gctgaaggag 840
aaaacgtteg ttacccgacce aactacttcg agaagcttag taccaccatyg aacgaggcag 900
ggtgtttege tcagcacaac cccagtgtag atcaggctga tgagtcactg caacccccat 960
gggcgaccat ggcagtggct gcgttggegg cctgcccatg gagaaatcca tgggacgcte 1020
taattctgac atggtgtgaa gtgcctattg agctaactgg tagtcctcecg geccctgatt 1080
gcggctaate ctaactgcgg agcacatget cacaaaccag tgggtggtgt gtcecgtaacgg 1140
gcaactctge agcggaaccg actactttgg gtgtcegtgt ttecttttat tcecctatattg 1200
gctgcecttatg gtgacaatca aaaagttgtt accatatagce tattggattg gccatccggt 1260
gtgcaacagg gcaactgttt acctatttat tggttttgta ccattatcac tgaagtctgt 1320
gatcactctc aaattcattt tgaccctcaa cacaatcaaa cgccaccatg ggatggaget 1380
gtatcatcect cttecttggta gcaacagcta ccggtgtgca ctccgaggtg aagetgetgg 1440
agagcggegg cggectggtg cagcceggeg geagectgaa getgagetge gcecgecageg 1500
gcttegactt cagcaggtac tggatgaact gggtgaggca ggcccccggce aagggtcectgg 1560
agtggatcgg cgagatcacc cccgacagca gcaccatcaa ctacaccccece agectgaagg 1620
acaagttcat catcagcagg gacaacgcca agaacaccct gtacctgcag atgatcaagg 1680
tgaggagcga ggacaccgcc ctgtactact gcgtgaggce ctacgactac ggcgectggt 1740
tegecagetyg gggecaggge accctggtga cegtgagege cgctagcacce aagggeccct 1800
cegtgttece cctggeccce agcagcaaga gcaccagegyg cggcacagece gctcetggget 1860
gcctggtcaa ggactactte cccgageceg tgaccgtgte ctggaacagce ggagccctga 1920
ccteeggegt gecacacctte ceccgecegtge tgcagagtte tggectgtat agectgagca 1980
gcgtggtcecac cgtgecttcet agcagectgg gcacccagac ctacatctgce aacgtgaacc 2040
acaagcccag caacaccaag gtggacaaga aggtggagec caagagctge ggagggggeg 2100
gatcecttetg ggtgetggtg gtggtgggeg gegtgetgge ctgctacage ctgetggtga 2160
ccgtggectt catcatctte tgggtgagga gcaagaggag caggctgctg cacagcgact 2220
acatgaacat gacccccagg aggcccggece ccaccaggaa gcactaccag ccctacgcce 2280
cceccaggga cttegecgee tacaggagca gggtgaagtt cagcaggage gccgacgcece 2340
ccgectacca gcagggecag aaccagetgt ataacgaget gaacctggge aggagggagg 2400
agtacgacgt gctggacaag aggaggggca gggaccccega gatgggcegge aagcccagga 2460
ggaagaacce ccaggaggge ctgtataacg agctgcagaa ggacaagatg gccgaggect 2520
acagcgagat cggcatgaag ggcgagagga ggaggggcaa gggccacgac ggcectgtace 2580
agggcctgag caccgccacce aaggacacct acgacgccect gcacatgcag gccctgecce 2640
ccaggtcegg agagggcaga ggaagtctte taacatgegyg tgacgtggag gagaatcccg 2700
gccectagggt gagcaagggce gaggagcetgt tcaccggggt ggtgcccatce ctggtcgage 2760
tggacggcga cgtaaacggc cacaagttca gegtgtcegyg cgagggcgag ggcgatgcca 2820
cctacggcaa gctgaccctg aagttcatct gcaccaccgg caagctgccce gtgcectgge 2880
ccaccetegt gaccaccctg acctacggeg tgcagtgett cagecgctac cccgaccaca 2940
tgaagcagca cgacttcttc aagtccgeca tgeccgaagyg ctacgtcecag gagegcacca 3000
tcttettcaa ggacgacgge aactacaaga cecgcegcecga ggtgaagttce gagggcgaca 3060
ceetggtgaa ccegcatcgag ctgaagggcea tcgacttcaa ggaggacgge aacatcctgg 3120
ggcacaagct ggagtacaac tacaacagcc acaacgtcta tatcatggcc gacaagcaga 3180
agaacggcat caaggtgaac ttcaagatcc gecacaacat cgaggacggce agcgtgcage 3240
tecgecgacca ctaccagcag aacacccecca teggcgacgg ccecegtgetyg ctgeccgaca 3300
accactacct gagcacccag tccgcectga gcaaagacce caacgagaag cgcgatcaca 3360
tggtcetget ggagttcegtyg accgecgcecg ggatcactcect cggcatggac gagctgtaca 3420
agtga 3425
SEQ ID NO: 53 moltype = AA length = 5
FEATURE Location/Qualifiers
source 1..5

mol_ type protein

note = Anti-AAA CDR Hl Kabat

organism synthetic construct
SEQUENCE: 53
SYGMS 5
SEQ ID NO: 54 moltype = AA length = 6
FEATURE Location/Qualifiers
source 1..6

mol_ type protein

note = Anti-AAA CDR H2 Kabat

organism synthetic construct
SEQUENCE: 54
SSGGSY 6
SEQ ID NO: 55 moltype = AA length = 12
FEATURE Location/Qualifiers
source 1..12

mol_ type protein

note = Anti-AAA CDR H2 Kabat

organism synthetic construct

SEQUENCE :

55
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LGMITTGYAM DY 12
SEQ ID NO: 56 moltype = AA length = 16
FEATURE Location/Qualifiers
source 1..16

mol type = protein

note = Anti-AAA CDR L1 Kabat

organism = synthetic construct
SEQUENCE: 56
RSSQTIVHST GHTYLE 16
SEQ ID NO: 57 moltype = AA length = 7
FEATURE Location/Qualifiers
source 1..7

mol type = protein

note = Anti-AAA CDR L2 Kabat

organism = synthetic construct
SEQUENCE: 57
KVSNRFS 7
SEQ ID NO: 58 moltype = AA length = 9
FEATURE Location/Qualifiers
source 1..9

mol type = protein

note = Anti-AAA CDR L3 Kabat

organism = synthetic construct
SEQUENCE: 58
FQGSHVPYT 9
SEQ ID NO: 59 moltype = AA length = 457
FEATURE Location/Qualifiers
source 1..457

mol type = protein

note = Anti-AAA-scFv-CD28ATM-CD28CSD-CD3zSSD fusion

organism = synthetic construct
SEQUENCE: 59
MNFGLSLVFL ALILKGVQCE VQLVESGGDL VKPGGSLKLS CAASGFTFSS YGMSWVRQTP 60
DKRLEWVATI SSGGSYIYYP DSVKGRFTIS RDNAKNTLYL QMSSLKSEDT AMYYCARLGM 120
ITTGYAMDYW GQGTSVTVSS GGGGSGGGGS GGGGSGGGGS DVLMTQTPLS LPVSLGDQAS 180
ISCRSSQTIV HSTGHTYLEW FLQKPGQSPK LLIYKVSNRF SGVPDRFSGS GSGTDFTLKI 240
SRVEAEDLGV YYCFQGSHVP YTFGGGTKLE IKGGGGSFWV LVVVGGVLAC YSLLVTVAFI 300
IFWVRSKRSR LLHSDYMNMT PRRPGPTRKH YQPYAPPRDF AAYRSRVKFS RSADAPAYQQ 360
GONQLYNELN LGRREEYDVL DKRRGRDPEM GGKPRRKNPQ EGLYNELQKD KMAEAYSEIG 420
MKGERRRGKG HDGLYQGLST ATKDTYDALH MQALPPR 457
SEQ ID NO: 60 moltype = AA length = 272
FEATURE Location/Qualifiers
source 1..272

mol type = protein

note = Anti-AAA-scFv

organism = synthetic construct
SEQUENCE: 60
MNFGLSLVFL ALILKGVQCE VQLVESGGDL VKPGGSLKLS CAASGFTFSS YGMSWVRQTP 60
DKRLEWVATI SSGGSYIYYP DSVKGRFTIS RDNAKNTLYL QMSSLKSEDT AMYYCARLGM 120
ITTGYAMDYW GQGTSVTVSS GGGGSGGGGS GGGGSGGGGS DVLMTQTPLS LPVSLGDQAS 180
ISCRSSQTIV HSTGHTYLEW FLQKPGQSPK LLIYKVSNRF SGVPDRFSGS GSGTDFTLKI 240
SRVEAEDLGV YYCFQGSHVP YTFGGGTKLE IK 272
SEQ ID NO: 61 moltype = AA length = 140
FEATURE Location/Qualifiers
source 1..140

mol type = protein

note = Anti-AAA VH

organism = synthetic construct
SEQUENCE: 61
MNFGLSLVFL ALILKGVQCE VQLVESGGDL VKPGGSLKLS CAASGFTFSS YGMSWVRQTP 60
DKRLEWVATI SSGGSYIYYP DSVKGRFTIS RDNAKNTLYL QMSSLKSEDT AMYYCARLGM 120
ITTGYAMDYW GQGTSVTVSS 140

SEQ ID NO: 62 moltype =

FEATURE

source 1..112
mol_type
note =
organism

SEQUENCE: 62

AA length

Location/Qualifiers

protein

Anti-AAA VL

synthetic

= 112

congtruct
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DVLMTQTPLS LPVSLGDQAS ISCRSSQTIV HSTGHTYLEW FLQKPGQSPK LLIYKVSNRF 60

SGVPDRFSGS GSGTDFTLKI SRVEAEDLGV YYCFQGSHVP YTFGGGTKLE IK 112
SEQ ID NO: 63 moltype = AA length = 428

FEATURE Location/Qualifiers

source 1..428

mol type = protein
note = Anti-AAA-Fab-heavy chain-CD28ATM-CD28CSD-CD3zSSD
fusion

organism = synthetic construct
SEQUENCE: 63
MNFGLSLVFL ALILKGVQCE VQLVESGGDL VKPGGSLKLS CAASGFTFSS YGMSWVRQTP 60
DKRLEWVATI SSGGSYIYYP DSVKGRFTIS RDNAKNTLYL QMSSLKSEDT AMYYCARLGM 120
ITTGYAMDYW GQGTSVTVSS ASTKGPSVFP LAPSSKSTSG GTAALGCLVK DYFPEPVTVS 180
WNSGALTSGV HTFPAVLQSS GLYSLSSVVT VPSSSLGTQT YICNVNHKPS NTKVDKKVEP 240
KSCGGGGSFW VLVVVGGVLA CYSLLVTVAF IIFWVRSKRS RLLHSDYMNM TPRRPGPTRK 300
HYQPYAPPRD FAAYRSRVKF SRSADAPAYQ QGQONQLYNEL NLGRREEYDV LDKRRGRDPE 360
MGGKPRRKNP QEGLYNELQK DKMAEAYSEI GMKGERRRGK GHDGLYQGLS TATKDTYDAL 420

HMQALPPR 428
SEQ ID NO: 64 moltype = AA length = 243

FEATURE Location/Qualifiers

source 1..243

mol type = protein

note = Anti-AAA-Fab heavy chain

organism = synthetic construct
SEQUENCE: 64
MNFGLSLVFL ALILKGVQCE VQLVESGGDL VKPGGSLKLS CAASGFTFSS YGMSWVRQTP 60
DKRLEWVATI SSGGSYIYYP DSVKGRFTIS RDNAKNTLYL QMSSLKSEDT AMYYCARLGM 120
ITTGYAMDYW GQGTSVTVSS ASTKGPSVFP LAPSSKSTSG GTAALGCLVK DYFPEPVTVS 180
WNSGALTSGV HTFPAVLQSS GLYSLSSVVT VPSSSLGTQT YICNVNHKPS NTKVDKKVEP 240

KscC 243
SEQ ID NO: 65 moltype = AA length = 219

FEATURE Location/Qualifiers

source 1..219

mol type = protein

note = Anti-AAA-Fab light chain

organism = synthetic construct
SEQUENCE: 65
DVLMTQTPLS LPVSLGDQAS ISCRSSQTIV HSTGHTYLEW FLQKPGQSPK LLIYKVSNRF 60
SGVPDRFSGS GSGTDFTLKI SRVEAEDLGV YYCFQGSHVP YTFGGGTKLE IKRTVAAPSV 120
FIFPPSDEQL KSGTASVVCL LNNFYPREAK VQWKVDNALQ SGNSQESVTE QDSKDSTYSL 180

SSTLTLSKAD YEKHKVYACE VTHQGLSSPV TKSFNRGEC 219
SEQ ID NO: 66 moltype = DNA length = 780

FEATURE Location/Qualifiers

source 1..780

mol type = genomic DNA

organism = Homo sapiens
SEQUENCE: 66
atggcgegece cgcatcegtg gtggetgtge gtgetgggea cectggtggg cctgagegeg 60
accceggege cgaaaagetg cccggaacge cattattggg cgcagggcaa actgtgetge 120
cagatgtgceg aaccgggcac ctttetggtg aaagattgeg atcagcatcg caaagceggeg 180
cagtgcgate cgtgcattee gggegtgage tttagecegg atcatcatac ccgceccgcat 240
tgcgaaagcet gecgecattg caacagegge ctgetggtge gcaactgcac cattaccgeg 300
aacgcggaat gecgegtgecg caacggetgg cagtgecgeg ataaagaatg caccgaatge 360
gatcegetge cgaaccegag cctgaccgeg cgcagcagece aggegetgag cecgeatceg 420
cagccgacce atctgecgta tgtgagegaa atgetggaag cgcegcaccge gggccatatg 480
cagaccctgg cggatttteg ccagetgeeg gegegecaccee tgagcaccca ttggecgeeg 540
cagcgcagece tgtgcagecag cgattttatt cgeattetgg tgatttttag cggcatgttt 600
ctggtgttta ccctggeggg cgegetgttt ctgcatcage gecgcaaata tcgcagcaac 660
aaaggcgaaa gcccggtgga accggeggaa cegtgecatt atagetgece gegcgaagaa 720
gaaggcagca ccattccgat tcaggaagat tatcgcaaac cggaaccgge gtgcageceg 780

SEQ ID NO: 67 moltype = AA length = 260
FEATURE Location/Qualifiers
source 1..260

mol type = protein

organism = Homo sapiens
SEQUENCE: 67
MARPHPWWLC VLGTLVGLSA TPAPKSCPER HYWAQGKLCC QMCEPGTFLV KDCDQHRKAA 60
QCDPCIPGVS FSPDHHTRPH CESCRHCNSG LLVRNCTITA NAECACRNGW QCRDKECTEC 120
DPLPNPSLTA RSSQALSPHP QPTHLPYVSE MLEARTAGHM QTLADFRQLP ARTLSTHWPP 180
QRSLCSSDFI RILVIFSGMF LVFTLAGALF LHQRRKYRSN KGESPVEPAE PCHYSCPREE 240
EGSTIPIQED YRKPEPACSP 260
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SEQ ID NO: 68 moltype = DNA length = 750
FEATURE Location/Qualifiers
source 1..750

mol type = genomic DNA

organism = Mus musculus
SEQUENCE: 68
atggcgtgge cgccgecgta ttggetgtge atgetgggea cectggtggg cctgagegeg
accctggege cgaacagetg cccggataaa cattattgga ceggeggegg cctgtgetge
cgcatgtgeg aaccgggcac cttttttgtg aaagattgeg aacaggatcg caccgeggeg
cagtgcgate cgtgcattee gggcaccage tttagecegg attatcatac ccgeccgeat
tgcgaaagcet gecgecattg caacagegge tttetgatte gecaactgecac cgtgaccegeg
aacgcggaat gcagctgcag caaaaactgg cagtgcegeg atcaggaatg caccgaatge
gatcecgeege tgaaccegge getgaccege cagecgageg aaaccccgag cccgeagecyg
cecgecgaccee atctgecgea tggcaccgaa aaaccgaget ggeegetgea tcegecagetg
ccgaacagca ccgtgtatag ccagegecage agecategec cgetgtgeag cagegattge
attcgcattt ttgtgacctt tagcagecatg tttectgattt ttgtgetggg cgegattetg
ttttttcate agegccgcaa ccatggecceg aacgaagatce gecaggeggt gccggaagaa
cegtgecegt atagetgece gegcegaagaa gaaggcageg cgattcecgat tcaggaagat
tatcgcaaac cggaaccgge gttttatceg

SEQ ID NO: 69 moltype = AA length = 250
FEATURE Location/Qualifiers
source 1..250

mol type = protein

organism = Mus musculus
SEQUENCE: 69
MAWPPPYWLC MLGTLVGLSA TLAPNSCPDK HYWTGGGLCC RMCEPGTFFV KDCEQDRTAA
QCDPCIPGTS FSPDYHTRPH CESCRHCNSG FLIRNCTVTA NAECSCSKNW QCRDQECTEC
DPPLNPALTR QPSETPSPQP PPTHLPHGTE KPSWPLHRQL PNSTVYSQRS SHRPLCSSDC
IRIFVTFSSM FLIFVLGAIL FFHQRRNHGP NEDRQAVPEE PCPYSCPREE EGSAIPIQED
YRKPEPAFYP

SEQ ID NO: 70 moltype = DNA length = 660
FEATURE Location/Qualifiers
source 1..660

mol type = genomic DNA

organism = Homo sapiens
SEQUENCE: 70
atgctgegee tgctgetgge getgaacctyg tttecgagea ttcaggtgac cggcaacaaa
attctggtga aacagagccce gatgetggtg gegtatgata acgeggtgaa cctgagetge
aaatatagct ataacctgtt tagccgegaa tttegegega gectgecataa aggectggat
agcgeggtgg aagtgtgegt ggtgtatgge aactatagec agcagetgca ggtgtatage
aaaaccggcet ttaactgega tggcaaactyg ggcaacgaaa gegtgaccett ttatctgcag
aacctgtatg tgaaccagac cgatatttat ttttgcaaaa ttgaagtgat gtatccgecg
cegtatcetgg ataacgaaaa aagcaacgge accattatte atgtgaaagg caaacatctg
tgcccgagee cgctgtttee gggeccgage aaaccegtttt gggtgetggt ggtggtggge
ggegtgetgg cgtgectatag cetgetggtyg accegtggegt ttattatttt ttgggtgege
agcaaacgca gccgectget geatagegat tatatgaaca tgaccecgeg ccgeceggge
ccgacccgca aacattatca geecgtatgeg cegecgegeg attttgegge gtatcgecage

SEQ ID NO: 71 moltype = AA length = 220
FEATURE Location/Qualifiers
source 1..220

mol type = protein

organism = Homo sapiens
SEQUENCE: 71
MLRLLLALNL FPSIQVTGNK ILVKQSPMLV AYDNAVNLSC KYSYNLFSRE FRASLHKGLD
SAVEVCVVYG NYSQQLQVYS KTGFNCDGKL GNESVTFYLQ NLYVNQTDIY FCKIEVMYPP
PYLDNEKSNG TIIHVKGKHL CPSPLFPGPS KPFWVLVVVG GVLACYSLLV TVAFIIFWVR
SKRSRLLHSD YMNMTPRRPG PTRKHYQPYA PPRDFAAYRS

SEQ ID NO: 72 moltype = DNA length = 654
FEATURE Location/Qualifiers
source 1..654

mol type = genomic DNA

organism = Mus musculus
SEQUENCE: 72
atgaccctge gectgetgtt tetggegetg aactttttta gegtgecaggt gaccgaaaac
aaaattctgg tgaaacagag cccgetgetyg gtggtggata gcaacgaagt gagectgage
tgccegetata gctataacct getggegaaa gaatttegeg cgagectgta taaaggegtg
aacagcgatyg tggaagtgtg cgtgggcaac ggcaacttta cctatcagece gcagtttege
agcaacgcgyg aatttaactg cgatggegat tttgataacg aaaccgtgac ctttegectg
tggaacctge atgtgaacca taccgatatt tatttttgea aaattgaatt tatgtatccg
ccgecgtate tggataacga acgcagcaac ggcaccatta ttcatattaa agaaaaacat
ctgtgccata cccagagecag cccgaaactg ttttgggege tggtggtggt ggegggegtyg

60

120
180
240
300
360
420
480
540
600
660
720
750

60

120
180
240
250

60

120
180
240
300
360
420
480
540
600
660

60

120
180
220

60

120
180
240
300
360
420
480
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ctgttttget atggectget
cgcaaccgee tgctgcagag
cgcaaaccgt atcagecgta

SEQ ID NO: 73
FEATURE
source

SEQUENCE: 73

MTLRLLFLAL NFFSVQVTEN
NSDVEVCVGN GNFTYQPQFR
PPYLDNERSN GTIIHIKEKH
RNRLLQSDYM NMTPRRPGLT

SEQ ID NO: 74
FEATURE
source

SEQUENCE: 74

atgggaaaca gctgttacaa
acaagatcat tgcaggatcc
aggaatcaga tttgcagtcc
acctgtgaca tatgcaggca
accagcaatyg cagagtgtga
atgtgtgaac aggattgtaa
tgctttggga catttaacga
ttggatggaa agtctgtget
tctecageeyg acctetetee
ccaggacact ctccgcagat
ttcectgetgt tettecteac
ctgtatatat tcaaacaacc
tgtagctgee gatttccaga

SEQ ID NO: 75
FEATURE
source

SEQUENCE: 75
MGNSCYNIVA TLLLVLNFER
TCDICRQCKG VFRTRKECSS
CFGTFNDQKR GICRPWTNCS
PGHSPQIISF FLALTSTALL
CSCRFPEEEE GGCEL

SEQ ID NO: 76
FEATURE
source

SEQUENCE: 76

atgggcaaca actgctataa
gtgggcgegg tgcagaacag
aacccggtgt gcaaaagetg
tgcaacattt gccgegtgtyg
cataacgcegyg aatgcgaatg
tgcgaaaaag attgccgece
ctgggcacct ttaacgatca
ctggatggee gcagegtget
ceggtggtga getttagece
ggccatagee tgcaggtget
ctgattttta ttaccctget
atttttaaac agccgtttaa
tgcegetgee cgcaggaaga

SEQ ID NO: 77

FEATURE
source

SEQUENCE: 77

ggtgaccgtyg gegetgtgeg tgatttggac
cgattatatg aacatgacce cgegecgecc
tgcgceggeg cgcgattttyg cggegtateg

moltype = AA length = 218
Location/Qualifiers

1..218

mol type = protein
organism = Mus musculus

KILVKQSPLL VVDSNEVSLS CRYSYNLLAK
SNAEFNCDGD FDNETVTFRL WNLHVNHTDI
LCHTQSSPKL FWALVVVAGV LFCYGLLVTV
RKPYQPYAPA RDFAAYRP

moltype = DNA length = 768
Location/Qualifiers

1..768

mol type = genomic DNA
organism = Homo sapiens

catagtagce actctgttge tggtectcaa
ttgtagtaac tgcccagetg gtacattetg
ctgtccteca aatagtttet ccagegeagg
gtgtaaaggt gttttcagga ccaggaagga
ctgcactcca gggtttcact gectggggge
acaaggtcaa gaactgacaa aaaaaggttg
tcagaaacgt ggcatctgte gaccctggac
tgtgaatggg acgaaggaga gggacgtggt
gggagcatce tctgtgacce cgectgeccee
catctectte tttettgege tgacgtegac
geteegttte tctgttgtta aacggggcag
atttatgaga ccagtacaaa ctactcaaga
agaagaagaa ggaggatgtg aactgtga

moltype = AA length = 255
Location/Qualifiers

1..255

mol type = protein
organism = Homo sapiens

TRSLQDPCSN CPAGTFCDNN RNQICSPCPP
TSNAECDCTP GFHCLGAGCS MCEQDCKQGQ
LDGKSVLVNG TKERDVVCGP SPADLSPGAS
FLLFFLTLRF SVVKRGRKKL LYIFKQPFMR

moltype = DNA length = 768
Location/Qualifiers

1..768

mol type = genomic DNA
organism = Mus musculus

cgtggtggtg attgtgctge tgctggtggg
ctgcgataac tgccagecgg geaccttttg
ccegecgage acctttagea geattggegg
cgegggetat tttegettta aaaaattttg
cattgaagge tttcattgee tgggeccgea
gggccaggaa ctgaccaaac agggctgcaa
gaacggcace ggcegtgtgee gecegtggac
gaaaaccgge accaccgaaa aagatgtggt
gagcaccace attagcgtga ccccggaagg
gaccctgttt ctggegetga ccagcegeget
gtttagegtyg ctgaaatgga ttcgcaaaaa
aaaaaccacc ggcgeggege aggaagaaga

agaaggcgge ggcggegget atgaactg

moltype = AA length = 256
Location/Qualifiers

1..256

mol type = protein
organism = Mus musculus

caacagccge

gggectgace
ceceg

EFRASLYKGV
YFCKIEFMYP
ALCVIWTNSR

ctttgagagyg
tgataataac
tggacaaagg
gtgttecctee
aggatgcage
taaagactgt
aaactgttct
ctgtggacca
tgcgagagag
tgcgttgete
aaagaaactc
ggaagatggce

NSFSSAGGOR
ELTKKGCKDC
SVTPPAPARE
PVQTTQEEDG

ctgcgaaaaa
ccgcaaatat
ccagccgaac
cagcagcace
gtgcaccege
aacctgcage
caactgcage
gtgcggceeceg
cggeceggge
getgetggeg
atttccgeat
tgcgtgcage

MGNNCYNVVV IVLLLVGCEK VGAVQNSCDN CQPGTFCRKY NPVCKSCPPS TFSSIGGQPN
CNICRVCAGY FRFKKFCSST HNAECECIEG FHCLGPQCTR CEKDCRPGQE LTKQGCKTCS
LGTFNDQNGT GVCRPWTNCS LDGRSVLKTG TTEKDVVCGP PVVSFSPSTT ISVTPEGGPG

540
600
654

60

120
180
218

60

120
180
240
300
360
420
480
540
600
660
720
768

60

120
180
240
255

60

120
180
240
300
360
420
480
540
600
660
720
768

60
120
180
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GHSLQVLTLF LALTSALLLA LIFITLLFSV LKWIRKKFPH IFKQPFKKTT GAAQEEDACS 240

CRCPQEEEGG GGGYEL 256
SEQ ID NO: 78 moltype = DNA length = 831

FEATURE Location/Qualifiers

source 1..831

mol type = genomic DNA

organism = Homo sapiens
SEQUENCE: 78
atgtgegtgg gegegegeog cctgggecge ggecegtgeg cggegetget getgetggge 60
ctgggectga gcaccgtgac cggectgeat tgegtgggeg atacctatce gagcaacgat 120
cgctgetgee atgaatgecg cccgggcaac ggcatggtga gecgetgcag ccgcagecag 180
aacaccgtgt geegecegtg cggeceggge ttttataacg atgtggtgag cagcaaaccg 240
tgcaaaccgt gcacctggtg caacctgege ageggcageg aacgcaaaca gcetgtgcace 300
gegacccagg ataccegtgtg cegetgeege gegggcaccee agecgetgga tagctataaa 360
cegggegtgg attgegegee gtgeccgeeg ggecatttta geccgggega taaccaggeg 420
tgcaaaccgt ggaccaactg caccctggeg ggcaaacata ccectgcagec ggcgagcaac 480
agcagcgatyg cgatttgecga agatcgegat cegecggega cccagecgca ggaaacccag 540
ggccegeegg cgegeccgat taccgtgcag ccgaccgaag cgtggecgeg caccagecag 600
ggccegagea ccegeceggt ggaagtgeceg ggeggecgeg cggtggegge gattetggge 660
ctgggectgg tgctgggect getgggeceg ctggegatte tgetggeget gtatctgetg 720
cgecegegate agegectgee gecggatgeg cataaaccege cgggeggegg cagcetttege 780

acccegattc aggaagaaca ggcggatgeg catagcacce tggcgaaaat t 831
SEQ ID NO: 79 moltype = AA length = 277

FEATURE Location/Qualifiers

source 1..277

mol type = protein

organism = Homo sapiens
SEQUENCE: 79
MCVGARRLGR GPCAALLLLG LGLSTVTGLH CVGDTYPSND RCCHECRPGN GMVSRCSRSQ 60
NTVCRPCGPG FYNDVVSSKP CKPCTWCNLR SGSERKQLCT ATQDTVCRCR AGTQPLDSYK 120
PGVDCAPCPP GHFSPGDNQA CKPWTNCTLA GKHTLQPASN SSDAICEDRD PPATQPQETQ 180
GPPARPITVQ PTEAWPRTSQ GPSTRPVEVP GGRAVAAILG LGLVLGLLGP LAILLALYLL 240

RRDQRLPPDA HKPPGGGSFR TPIQEEQADA HSTLAKI 277
SEQ ID NO: 80 moltype = DNA length = 816

FEATURE Location/Qualifiers

source 1..816

mol type = genomic DNA

organism = Mus musculus
SEQUENCE: 80
atgtatgtgt gggtgcagca gecgaccgeg ctgectgetge tggegetgac cctgggegtyg 60
accgegegee gectgaactg cgtgaaacat acctatcega geggccataa atgctgecge 120
gaatgccage cgggcecatgg catggtgage cgetgegate atacccgega taccctgtge 180
catcegtgeg aaaccggett ttataacgaa geggtgaact atgatacctg caaacagtgce 240
acccagtgca accatcgecag cggcagegaa ctgaaacaga actgcacccce gacccaggat 300
accgtgtgee gectgeegece gggcacccag cegegecagg atageggceta taaactggge 360
gtggattgcg tgccgtgcce gecgggecat tttagecegg gcaacaacca ggegtgcaaa 420
cegtggacca actgeaccct gageggcaaa cagacccgec atceggegag cgatagectg 480
gatgcggtgt gcgaagatcg cagectgetyg gegaccctge tgtgggaaac ccagegeceg 540
acctttegee cgaccacegt geagagecace accgtgtgge cgegcaccag cgaactgeceg 600
agccegecga cectggtgac ccecggaagge ceggegtttg cggtgetget gggectggge 660
ctgggectge tggegecget gaccgtgetg ctggegetgt atctgetgeg caaagegtgg 720
cgectgecga acaccccgaa accgtgetgg ggcaacaget ttegcacccee gattcaggaa 780

gaacataccg atgcgcattt taccctggceg aaaatt 816
SEQ ID NO: 81 moltype = AA length = 272

FEATURE Location/Qualifiers

source 1..272

mol type = protein

orggnism = Mus musculus
SEQUENCE: 81
MYVWVQQPTA LLLLALTLGV TARRLNCVKH TYPSGHKCCR ECQPGHGMVS RCDHTRDTLC 60
HPCETGFYNE AVNYDTCKQC TQCNHRSGSE LKONCTPTQD TVCRCRPGTQ PRODSGYKLG 120
VDCVPCPPGH FSPGNNQACK PWTNCTLSGK QTRHPASDSL DAVCEDRSLL ATLLWETQRP 180
TFRPTTVQST TVWPRTSELP SPPTLVTPEG PAFAVLLGLG LGLLAPLTVL LALYLLRKAW 240

RLPNTPKPCW GNSFRTPIQE EHTDAHFTLA KI 272
SEQ ID NO: 82 moltype = DNA length = 597

FEATURE Location/Qualifiers

source 1..597

mol type = genomic DNA
organism = Homo sapiens
SEQUENCE: 82
atgaaaagcg gectgtggta tttttttetg ttttgectge geattaaagt getgaccgge 60
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gaaattaacg gcagcgcgaa ctatgaaatyg tttattttte ataacggegyg cgtgcagatt
ctgtgcaaat atccggatat tgtgcagecag tttaaaatge agetgetgaa aggcggcecag
attctgtgeg atctgaccaa aaccaaagge ageggcaaca cegtgageat taaaagectg
aaattttgce atagccagcet gagcaacaac agegtgaget tttttetgta taacctggat
catagccatyg cgaactatta tttttgcaac ctgagcattt ttgatccgee gecgtttaaa
gtgaccctga ccggeggceta tcetgcatatt tatgaaagece agetgtgetyg ccagetgaaa
ttttggctge cgattggetyg cgeggegttt gtggtggtgt geattetggg ctgcattetg
atttgctgge tgaccaaaaa aaaatatage agcagegtge atgatccgaa cggcgaatat
atgtttatge gcgeggtgaa caccgegaaa aaaagcecgec tgaccgatgt gaccctg

SEQ ID NO: 83 moltype = AA length = 199
FEATURE Location/Qualifiers
source 1..199

mol type = protein

organism = Homo sapiens
SEQUENCE: 83
MKSGLWYFFL FCLRIKVLTG EINGSANYEM FIFHNGGVQI LCKYPDIVQQ FKMQLLKGGQ
ILCDLTKTKG SGNTVSIKSL KFCHSQLSNN SVSFFLYNLD HSHANYYFCN LSIFDPPPFK
VTLTGGYLHI YESQLCCQLK FWLPIGCAAF VVVCILGCIL ICWLTKKKYS SSVHDPNGEY
MFMRAVNTAK KSRLTDVTL

SEQ ID NO: 84 moltype = DNA length = 600
FEATURE Location/Qualifiers
source 1..600

mol type = genomic DNA

organism = Mus musculus
SEQUENCE: 84
atgaaaccgt atttttgecg cgtgtttgtg ttttgettte tgattegect getgaccegge
gaaattaacg gcagcgcgga tcatcgcatyg tttagettte ataacggegyg cgtgecagatt
agctgcaaat atccggaaac cgtgcageag ctgaaaatge gectgttteg cgaacgcgaa
gtgctgtgeg aactgaccaa aaccaaaggc agcggcaacg cggtgagcat taaaaacceg
atgctgtgee tgtatcatct gagcaacaac agegtgaget tttttetgaa caacccggat
agcagccagg gcagctatta tttttgcage ctgagecattt ttgatccgee gecegtttcag
gaacgcaace tgagceggcegg ctatctgcat atttatgaaa gecagetgtyg ctgecagetg
aaactgtgge tgceggtggg ctgegeggeg tttgtggtgg tgetgetgtt tggetgeatt
ctgattattt ggtttagcaa aaaaaaatat ggcagcageg tgcatgatce gaacagcgaa
tatatgttta tggcggeggt gaacaccaac aaaaaaagec gectggeggg cgtgaccage

SEQ ID NO: 85 moltype = AA length = 200
FEATURE Location/Qualifiers
source 1..200

mol type = protein

organism = Mus musculus
SEQUENCE: 85
MKPYFCRVFV FCFLIRLLTG EINGSADHRM FSFHNGGVQI SCKYPETVQQ LKMRLFRERE
VLCELTKTKG SGNAVSIKNP MLCLYHLSNN SVSFFLNNPD SSQGSYYFCS LSIFDPPPFQ
ERNLSGGYLH IYESQLCCQL KLWLPVGCAA FVVVLLFGCI LIIWFSKKKY GSSVHDPNSE
YMFMAAVNTN KKSRLAGVTS

SEQ ID NO: 86 moltype = DNA length = 279
FEATURE Location/Qualifiers
source 1..279

mol type = genomic DNA

organism = Homo sapiens
SEQUENCE: 86
atgattcatc tgggccatat tctgtttetg ctgetgetge cggtggegge ggegcagace
acccegggeyg aacgcageag cctgeeggeg ttttateegg gecaccagegg cagetgcage
ggctgeggea gectgagect gecgetgetg gegggectgg tggeggcegga tgcggtggeg
agcctgetga ttgtgggege ggtgtttetyg tgegegegee cgegeegeag cceggegeag
gaagatggca aagtgtatat taacatgccg ggccgegge

SEQ ID NO: 87 moltype = AA length = 93
FEATURE Location/Qualifiers
source 1..93

mol type = protein

organism = Homo sapiens
SEQUENCE: 87
MIHLGHILFL LLLPVAAAQT TPGERSSLPA FYPGTSGSCS GCGSLSLPLL AGLVAADAVA
SLLIVGAVFL CARPRRSPAQ EDGKVYINMP GRG

SEQ ID NO: 88 moltype = DNA length = 237
FEATURE Location/Qualifiers
source 1..237

mol type = genomic DNA
organism = Mus musculus
SEQUENCE: 88

120
180
240
300
360
420
480
540
597

60

120
180
199

60

120
180
240
300
360
420
480
540
600

60

120
180
200

60

120
180
240
279

60
93
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atggatccge cgggctatcet
agcgegggcea gctgecagegg
geggeggatg cggtgatgag
catggecgee cggegcagga

SEQ ID NO: 89
FEATURE
source

SEQUENCE: 89
MDPPGYLLFL LLLPVAASQT
HGRPAQEDGR VYINMPGRG

SEQ ID NO: 90
FEATURE
source

SEQUENCE: 90

atggggggac ttgaaccctg
ggtctecgte ctgtcecagge
ggegtgctgg cagggatcgt
gtgtacttce tgggecgget
aaacagcgta tcactgagac
gtctacageg acctcaacac

SEQ ID NO: 91
FEATURE
source

SEQUENCE: 91
MGGLEPCSRL LLLPLLLAVS
VYFLGRLVPR GRGAAEAATR

SEQ ID NO: 92
FEATURE
source

SEQUENCE: 92

atgggggcete tggageccte
ggattaagtc ccgtacagge
agccctggty tactggetgg
ctggetgtgt actctetggyg
cggaaacaac acattgctga
gaagtataca gtgacctcaa

SEQ ID NO: 93
FEATURE
source

SEQUENCE: 93
MGALEPSWCL LFLPVLLTVG
LAVYSLGRLV SRGQGTAEGT

SEQ ID NO: 94
FEATURE
source

SEQUENCE: 94
MKWKALFTAA ILQAQLPITE
APAYQQGQNQ LYNELNLGRR
EAYSEIGMKG ERRRGKGHDG

SEQ ID NO: 95

FEATURE
source

SEQUENCE: 95

getgtttetyg ctgctgetge cggtggegge
ctgeggeace ctgagectge cgetgetgge
cctgetgatt gtgggegtgg tgtttgtgtyg
agatggccge gtgtatatta acatgeeggg

moltype = AA length = 79
Location/Qualifiers

1..79

mol type = protein
organism = Mus musculus

SAGSCSGCGT LSLPLLAGLV AADAVMSLLI

moltype = DNA length = 342
Location/Qualifiers

1..342

mol type = genomic DNA
organism = Homo sapiens

cagcaggcte ctgctectge ctetectget
ccaggeccag agcgattgea gttgetctac
gatgggagac ctggtgctga cagtgctcat
ggtcecetegg gggegagggg ctgcggagge
cgagtegect tatcaggage tccagggtca
acagaggccg tattacaaat ga

moltype = AA length = 113
Location/Qualifiers

1..113

mol type = protein
organism = Homo sapiens

GLRPVQAQAQ SDCSCSTVSP GVLAGIVMGD
KQRITETESP YQELQGQRSD VYSDLNTQRP

moltype = DNA length = 345
Location/Qualifiers

1..345

mol type = genomic DNA
organism = Mus musculus

ctggtgectt ctgttectte ctgtectect
ccagagtgac actttcccaa gatgegactg
gattgttctyg ggtgacttgg tgttgactct
cegectggte teccgaggte aagggacagce
gactgagtcg ccttatcagg agcttcaggg
cacacagagg caatattaca gatga

moltype = AA length = 114
Location/Qualifiers

1..114

mol type = protein
organism = Mus musculus

GLSPVQAQSD TFPRCDCSSV SPGVLAGIVL
RKQHIAETES PYQELQGQRP EVYSDLNTQR

moltype = AA length = 164
Location/Qualifiers

1..164

mol type = protein
organism = Homo sapiens

AQSFGLLDPK LCYLLDGILF IYGVILTALF
EEYDVLDKRR GRDPEMGGKP QRRKNPQEGL
LYQGLSTATK DTYDALHMQA LPPR

moltype = DNA length = 492
Location/Qualifiers

1..492

mol type = genomic DNA
organism = Homo sapiens

gagccagace
gggectggtyg
catgcgeeceyg
cegegge

VGVVFVCMRP

ggctgtaagt
ggtgagcceg
tgcecectggee
agcgacccgg
gaggtcggat

LVLTVLIALA
YYK

gactgtggga
ttctteegty
getgattgece
ggaagggacc
tcagagacca

GDLVLTLLIA
QYYR

LRVKFSRSAD
YNELQKDKMA

atgaagtgga aggcgetttt caccgeggece atectgeagg cacagttgece gattacagag
gcacagagct ttggectget ggatcccaaa ctetgctace tgetggatgg aatcctette

60

120
180
237

60
79

60

120
180
240
300
342

60
113

60

120
180
240
300
345

60
114

60
120
164

60
120
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atctatggtyg tcattctcac tgecttgtte ctgagagtga agttcagcag gagcgcagag 180
ccecccegegt accagecaggg ccagaaccag ctctataacg agctcaatct aggacgaaga 240
gaggagtacg atgttttgga caagagacgt ggccgggacce ctgagatggyg gggaaagecg 300
agaaggaaga accctcagga aggectgtac aatgaactgce agaaagataa gatggcggag 360

gectacagtyg agattgggat gaaaggcgag cgccggaggg gcaaggggca cgatggectt 420
taccagggte tcagtacage caccaaggac acctacgacg cccttcacat gcaggccctg 480

cceecteget aa 492
SEQ ID NO: 96 moltype = AA length = 164

FEATURE Location/Qualifiers

source 1..164

mol type = protein

organism = Mus musculus
SEQUENCE: 96
MKWKVSVLAC ILHVRFPGAE AQSFGLLDPK LCYLLDGILF IYGVIITALY LRAKFSRSAE 60
TAANLQDPNQ LYNELNLGRR EEYDVLEKKR ARDPEMGGKQ QRRRNPQEGV YNALQKDKMA 120

EAYSEIGTKG ERRRGKGHDG LYQGLSTATK DTYDALHMQT LAPR 164
SEQ ID NO: 97 moltype = DNA length = 495

FEATURE Location/Qualifiers

source 1..495

mol type = genomic DNA

organism = Mus musculus
SEQUENCE: 97
atgaagtgga aagtgtctgt tctegectge atectccacg tgeggttece aggagcagag 60
gcacagagct ttggtctget ggatcccaaa ctetgctact tgctagatgg aatcctette 120
atctacggag tcatcatcac agccctgtac ctgagagcaa aattcagcag gagtgcagag 180
actgctgeca acctgcagga ccccaaccag ctctacaatg agctcaatct agggcgaaga 240
gaggaatatg acgtcttgga gaagaagcgg gctegggate cagagatggg aggcaaacag 300
cagaggagga ggaaccccca ggaaggegta tacaatgcac tgcagaaaga caagatggca 360
gaagcctaca gtgagatcgg cacaaaaggc gagaggcgga gaggcaaggyg gcacgatgge 420
ctttaccagg gtctcagecac tgeccaccaag gacacctatg atgccctgca tatgcagacce 480

ctggccecte gctaa 495
SEQ ID NO: 98 moltype = AA length = 254

FEATURE Location/Qualifiers

source 1..254

mol type = protein

organism = Homo sapiens
SEQUENCE: 98
MWQLLLPTAL LLLVSAGMRT EDLPKAVVFL EPQWYRVLEK DSVTLKCQGA YSPEDNSTQW 60
FHNESLISSQ ASSYFIDAAT VDDSGEYRCQ TNLSTLSDPV QLEVHIGWLL LQAPRWVFKE 120
EDPIHLRCHS WKNTALHKVT YLONGKGRKY FHHNSDFYIP KATLKDSGSY FCRGLFGSKN 180
VSSETVNITI TQGLAVSTIS SFFPPGYQVS FCLVMVLLFA VDTGLYFSVK TNIRSSTRDW 240

KDHKFKWRKD PQDK 254
SEQ ID NO: 99 moltype = DNA length = 762

FEATURE Location/Qualifiers

source 1..762

mol type = genomic DNA

organism = Homo sapiens
SEQUENCE: 99
atgtggcage tgctgetgee gaccgegetyg ctgetgetgg tgagegeggg catgegcace 60
gaagatctge cgaaagceggt ggtgtttetg gaaccgcagt ggtatcgegt getggaaaaa 120
gatagcgtga ccctgaaatg ccagggcegeg tatagcccgg aagataacag cacccagtgg 180
tttcataacg aaagcctgat tagcagecag gegagcaget attttattga tgeggcgacce 240
gtggatgata gcggcgaata tcgetgecag accaacctga geaccctgag cgatceggtg 300
cagctggaag tgcatattgg ctggetgetg ctgcaggege cgegetgggt gtttaaagaa 360
gaagatccga ttcatctgeg ctgccatage tggaaaaaca ccgegetgea taaagtgace 420
tatctgcaga acggcaaagg ccgcaaatat tttcatcata acagcgattt ttatattceg 480
aaagcgaccce tgaaagatag cggcagetat ttttgecgeg gectgtttgg cagcaaaaac 540
gtgagcagceg aaaccgtgaa cattaccatt acccagggece tggeggtgag caccattage 600
agctttttte cgccgggeta tcaggtgage ttttgectgg tgatggtget getgtttgeg 660
gtggataccg gcctgtattt tagegtgaaa accaacatte geagcagcac cegegattgg 720

aaagatcata aatttaaatg gcgcaaagat ccgcaggata aa 762
SEQ ID NO: 100 moltype = AA length = 261

FEATURE Location/Qualifiers

source 1..261

mol type = protein

organism = Mus musculus
SEQUENCE: 100
MFQNAHSGSQ WLLPPLTILL LFAFADRQSA ALPKAVVKLD PPWIQVLKED MVTLMCEGTH 60
NPGNSSTQWF HNGRSIRSQV QASYTFKATV NDSGEYRCQM EQTRLSDPVD LGVISDWLLL 120
QTPQRVFLEG ETITLRCHSW RNKLLNRISF FHNEKSVRYH HYKSNFSIPK ANHSHSGDYY 180
CKGSLGSTQH QSKPVTITVQ DPATTSSISL VWYHTAFSLV MCLLFAVDTG LYFYVRRNLQ 240
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TPREYWRKSL SIRKHQAPQD

SEQ ID NO: 101
FEATURE
source

SEQUENCE: 101
atgtttcaga atgcacactc
ctgtttgett ttgcagacag
ccecccatgga tccaggtget
aaccctggga actcttctac
caagccagtt acacgtttaa
gagcagacce gcctcagcega
cagaccecte agegggtgtt
aggaacaaac tactgaacag
cactacaaaa gtaatttctce
tgcaaaggaa gtctaggaag
gatccagcaa ctacatccte
atgtgectee tgtttgcagt
accccgaggyg agtactggag
aagtga

SEQ ID NO: 102
FEATURE
source

SEQUENCE: 102

MGWIRGRRSR HSWEMSEFHN
VAMGIRFIIM VAIWSAVFLN
YESQASCMSQ NASLLKVYSK
IIEMQKGDCA LYASSFKGYI

SEQ ID NO: 103
FEATURE
source

SEQUENCE: 103

atgggctgga ttegeggecyg
tataacctgg atctgaaaaa
gtggtgaaaa gcaaatgccg
gtggcgatgg gcattcgett
agcctgttta accaggaagt
aaaaactgga tttgctataa
tatgaaagcce aggcgagetg
gaagatcagg atctgctgaa
ccgaccaacyg gcagctggea
attattgaaa tgcagaaagg
gaaaactgca gcaccccgaa

SEQ ID NO: 104
FEATURE
source

SEQUENCE: 104

MALIRDRKSH HSEMSKCHNY
KISPMFVVRV LAIALAIRFT
CHRNNCYQFF NEEKTWNQSQ
SWOWEDGSSL SYNQLTLVEI

SEQ ID NO: 105
FEATURE
source

SEQUENCE: 105

atggcgctga ttegegateg
gatctgaaac cggcgaaatg
accaccagcece agccgggega
aaaattagcc cgatgtttgt
ctgaacacce tgatgtgget
aaagaagtgc cggtgagcag
tgccatcgca acaactgceta

K

moltype = DNA length = 786
Location/Qualifiers

1..786

mol type = genomic DNA
organism = Mus musculus

tggaagccaa tggctactte caccactgac aattetgetg
gcagagtgca gctcttecga aggetgtggt gaaactggac
caaggaagac atggtgacac tgatgtgcga agggacccac
ccagtggtte cacaacggga ggtccatccyg gagccaggte
ggccacagtce aatgacagtg gagaatatcg gtgtcaaatg
ccctgtagat ctgggagtga tttetgactyg getgetgete
tctggaaggyg gaaaccatca cgctaaggtyg ccatagetgg
gatctcatte ttccataatg aaaaatccegt gaggtatcat
tatcccaaaa gccaaccaca gtcacagtgg ggactactac
tacacagcac cagtccaage ctgtcaccat cactgtccaa
catctcteta gtcetggtace acactgettt ctecctagtg
ggacacgggce ctttatttet acgtacggag aaatcttcaa
gaagtccctyg tcaatcagaa agcaccaggce tcctcaagac

moltype = AA length = 216
Location/Qualifiers

1..216

mol type = protein
organism = Homo sapiens

YNLDLKKSDF STRWQKQRCP VVKSKCRENA SPFFFCCFIA
SLFNQEVQIP LTESYCGPCP KNWICYKNNC YQFFDESKNW
EDQDLLKLVK SYHWMGLVHI PTNGSWQWED GSILSPNLLT
ENCSTPNTYI CMQRTV

moltype = DNA length = 648
Location/Qualifiers

1..648

mol type = genomic DNA
organism = Homo sapiens

ccgecagecge catagetggg aaatgagcega atttcataac
aagcgatttt agcacccget ggcagaaaca gegctgeceg
cgaaaacgcg agcccgtttt ttttttgetg ctttattgeg
tattattatg gtggcgattt ggagcgeggt gtttetgaac
gcagattceg ctgaccgaaa gctattgegg cccegtgeccg
aaacaactgc tatcagtttt ttgatgaaag caaaaactgg
catgagccag aacgcgagece tgctgaaagt gtatagcaaa
actggtgaaa agctatcatt ggatgggect ggtgeatatt
gtgggaagat ggcagcattc tgagcccgaa cctgctgace
cgattgegeg ctgtatgcega gcagetttaa aggctatatt
cacctatatt tgcatgcage gcacegtg

moltype = AA length = 232
Location/Qualifiers

1..232

mol type = protein
organism = Mus musculus

DLKPAKWDTS QEQQKQRLAL TTSQPGENGI IRGRYPIEKL
LNTLMWLAIF KETFQPVLCN KEVPVSSREG YCGPCPNNWI
ASCLSQNSSL LKIYSKEEQD FLKLVKSYHW MGLVQIPANG
PKGSCAVYGS SFKAYTEDCA NLNTYICMKR AV

moltype = DNA length = 696
Location/Qualifiers

1..696

mol type = genomic DNA
organism = Mus musculus

caaaagccat catagcgaaa tgagcaaatyg ccataactat
ggataccagce caggaacagc agaaacagcg cctggegetg
aaacggcatt attcgecggece gctatccgat tgaaaaactg
ggtgegegtyg ctggegattg cgctggegat tegetttace
ggcgattttt aaagaaacct ttcagccggt gctgtgcaac
ccgegaagge tattgeggee cgtgeccgaa caactggatt
tcagtttttt aacgaagaaa aaacctggaa ccagagcecag

261

60

120
180
240
300
360
420
480
540
600
660
720
780
786

60

120
180
216

60

120
180
240
300
360
420
480
540
600
648

60

120
180
232

60

120
180
240
300
360
420
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gegagetgee tgagccagaa cagcagectg ctgaaaattt atagcaaaga agaacaggat 480
tttctgaaac tggtgaaaag ctatcattgg atgggcctgg tgcagattce ggcgaacgge 540
agctggcagt gggaagatgg cagcagectg agetataacce agctgaccct ggtggaaatt 600
ccgaaaggca gctgegeggt gtatggecage agetttaaag cgtataccga agattgcegeg 660
aacctgaaca cctatatttg catgaaacgc gcggtg 696
SEQ ID NO: 106 moltype = AA length = 4
FEATURE Location/Qualifiers
source 1..4

mol type = protein

note = CD28 YMNM

organism = synthetic construct
SEQUENCE: 106
YMNM 4
SEQ ID NO: 107 moltype = AA length = 4
FEATURE Location/Qualifiers
source 1..4

mol type = protein

note = CD28 PYAP

organism = synthetic construct
SEQUENCE: 107
PYAP 4
SEQ ID NO: 108 moltype = AA length = 4
FEATURE Location/Qualifiers
source 1..4

mol type = protein

note = CD28 FMNM

organism = synthetic construct
SEQUENCE: 108
FMNM 4
SEQ ID NO: 109 moltype = AA length = 4
FEATURE Location/Qualifiers
source 1..4

mol type = protein

note = CD28 AYAA

organism = synthetic construct
SEQUENCE: 109
AYAA 4
SEQ ID NO: 110 moltype = AA length = 21
FEATURE Location/Qualifiers
source 1..21

mol_ type protein

note = Signal peptide

organism synthetic construct
SEQUENCE: 110
ATMGWSCIIL FLVATATGVH S 21
SEQ ID NO: 111 moltype = DNA length = 57
FEATURE Location/Qualifiers
source 1..57

mol_type other DNA

note = Signal peptide DNA sequence

organism synthetic construct
SEQUENCE: 111
atgggatgga gctgtatcat cctcecttettg gtagcaacag ctaccggtgt gcactcee 57
SEQ ID NO: 112 moltype = AA length = 449
FEATURE Location/Qualifiers
source 1..449

mol_ type protein

note = Anti-CD20 (GA101l) heavy chain

organism synthetic construct
SEQUENCE: 112
QVQLVQSGAE VKKPGSSVKV SCKASGYAFS YSWINWVRQA PGQGLEWMGR IFPGDGDTDY 60
NGKFKGRVTI TADKSTSTAY MELSSLRSED TAVYYCARNV FDGYWLVYWG QGTLVTVSSA 120
STKGPSVFPL APSSKSTSGG TAALGCLVKD YFPEPVTVSW NSGALTSGVH TFPAVLQSSG 180
LYSLSSVVTV PSSSLGTQTY ICNVNHKPSN TKVDKKVEPK SCDKTHTCPP CPAPELLGGP 240
SVFLFPPKPK DTLMISRTPE VTCVVVDVSH EDPEVKFNWY VDGVEVHNAK TKPREEQYNS 300
TYRVVSVLTV LHQDWLNGKE YKCKVSNKAL PAPIEKTISK AKGQPREPQV YTLPPSRDEL 360
TKNQVSLTCL VKGFYPSDIA VEWESNGQPE NNYKTTPPVL DSDGSFFLYS KLTVDKSRWQ 420
QGNVFSCSVM HEALHNHYTQ KSLSLSPGK 449
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SEQ ID NO: 113
FEATURE
source

SEQUENCE: 113

DIVMTQTPLS LPVTPGEPAS
SGVPDRFSGS GSGTDFTLKI
FIFPPSDEQL KSGTASVVCL
SSTLTLSKAD YEKHKVYACE

SEQ ID NO: 114
FEATURE
source

SEQUENCE: 114

EVQLLESGGG LVQPGGSLRL
ADSVKGRFTI SRDNSKNTLY
KGPSVFPLAP SSKSTSGGTA
SLSSVVTVPS SSLGTQTYIC
FLFPPKPKDT LMISRTPEVT
RVVSVLTVLH QDWLNGKEYK
NQVSLTCLVK GFYPSDIAVE
NVFSCSVMHE ALHNHYTQKS

SEQ ID NO: 115
FEATURE
source

SEQUENCE: 115

EIVLTQSPGT LSLSPGERAT
DRFSGSGSGT DFTLTISRLE
PSDEQLKSGT ASVVCLLNNF
TLSKADYEKH KVYACEVTHQ

SEQ ID NO: 116
FEATURE
source

SEQUENCE: 116

EVQLVESGGG LVQPGRSLRL
EYAASVKGRF TISRDDSKNT
SASTKGPSVF PLAPSSKSTS
SGLYSLSSVV TVPSSSLGTQ
GPSVFLFPPK PKDTLMISRT
NSTYRVVSVL TVLHQDWLNG
ELTKNQVSLT CLVKGFYPSD
WQOGNVFEFSCS VMHEALHNHY

SEQ ID NO: 117
FEATURE
source

SEQUENCE: 117

QAVLTQPASL SASPGASASL
GSGVSSRFSA SKDASANAGI
APSVFIFPPS DEQLKSGTAS
TYSLSSTLTL SKADYEKHKV

SEQ ID NO: 118
FEATURE
source

SEQUENCE: 118
QVQLVQSGAE VKKPGSSVKV

moltype = AA length
Location/Qualifiers
1..219

mol type = protein

= 219

note = Anti-CD20 (GA101) light chain

organism = synthetic

ISCRSSKSLL HSNGITYLYW
SRVEAEDVGV YYCAQNLELP
LNNFYPREAK VQWKVDNALQ
VTHQGLSSPV TKSFNRGEC

moltype = AA length
Location/Qualifiers
1..447

mol type = protein
note = Anti-FAP (4B9)
organism = synthetic

SCAASGFTFS SYAMSWVROA
LOMNSLRAED TAVYYCAKGW
ALGCLVKDYF PEPVTVSWNS
NVNHKPSNTK VDKKVEPKSC
CVVVDVSHED PEVKFNWYVD
CKVSNKALGA PIEKTISKAK
WESNGQPENN YKTTPPVLDS
LSLSPGK

moltype = AA length
Location/Qualifiers
1..215

mol type = protein
note = Anti-FAP (4B9)
organism = synthetic

LSCRASQSVT SSYLAWYQQK
PEDFAVYYCQ QGIMLPPTFG
YPREAKVQWK VDNALQSGNS
GLSSPVTKSF NRGEC

moltype = AA length
Location/Qualifiers
1..451

mol type = protein

congtruct

YLOKPGQSPQ LLIYQMSNLV 60
YTFGGGTKVE IKRTVAAPSV 120
SGNSQESVTE QDSKDSTYSL 180

219

= 447

PGLALA heavy chain
construct

PGKGLEWVSA IIGSGASTYY 60
FGGFNYWGQG TLVTVSSAST 120
GALTSGVHTF PAVLQSSGLY 180
DKTHTCPPCP APEAAGGPSV 240
GVEVHNAKTK PREEQYNSTY 300
GQPREPQVYT LPPSRDELTK 360
DGSFFLYSKL TVDKSRWQQG 420
447

= 215

light chain
construct

PGOAPRLLIN VGSRRATGIP 60

QGTKVEIKRT VAAPSVFIFP 120

QESVTEQDSK DSTYSLSSTL 180
215

= 451

note = Anti-CEA (A5B7) PGLALA heavy chain

organism = synthetic

SCAASGFTVS SYWMHWVROA
LYLOMNSLRA EDTAVYYCAR
GGTAALGCLV KDYFPEPVTV
TYICNVNHKP SNTKVDKKVE
PEVTCVVVDV SHEDPEVKEN
KEYKCKVSNK ALGAPIEKTI
IAVEWESNGQ PENNYKTTPP
TQKSLSLSPG K

moltype = AA length
Location/Qualifiers
1..223

mol type = protein

congtruct

PGKGLEWVGF IRNKANGGTT 60
DRGLRFYFDY WGQGTTVTVS 120
SWNSGALTSG VHTFPAVLQS 180
PKSCDKTHTC PPCPAPEAAG 240
WYVDGVEVHN AKTKPREEQY 300
SKAKGQPREP QVYTLPPSRD 360
VLDSDGSFFL YSKLTVDKSR 420
451

= 223

note = Anti-CEA (A5B7) light chain

organism = synthetic

TCTLRRGINV GAYSIYWYQQ
LLISGLQSED EADYYCMIWH
VVCLLNNFYP REAKVQWKVD
YACEVTHQGL SSPVTKSFNR

moltype = AA length
Location/Qualifiers
1..451

mol type = protein

note = Anti-CEA (T84.

organism = synthetic

SCKASGFNIK DTYMHWVROQA

congtruct

KPGSPPQYLL RYKSDSDKQQ 60
SGASAVFGGG TKLTVLRTVA 120
NALQSGNSQE SVTEQDSKDS 180
GEC 223

= 451

66LCHA) PGLALA heavy chain
construct

PGOQGLEWMGR IDPANGNSKY 60
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VPKFQGRVTI TADTSTSTAY
SASTKGPSVF PLAPSSKSTS
SGLYSLSSVV TVPSSSLGTQ
GPSVFLFPPK PKDTLMISRT
NSTYRVVSVL TVLHQDWLNG
ELTKNQVSLT CLVKGFYPSD
WQOGNVFEFSCS VMHEALHNHY

SEQ ID NO: 119
FEATURE
source

SEQUENCE: 119

EIVLTQSPAT LSLSPGERAT
GIPARFSGSG SGTDFTLTIS
IFPPSDEQLK SGTASVVCLL
STLTLSKADY EKHKVYACEV

SEQ ID NO: 120
FEATURE
source

SEQUENCE: 120

QVQLVQSGAE VKKPGASVKV
VEEFKGRVTF TTDTSTSTAY
SASTKGPSVF PLAPSSKSTS
SGLYSLSSVV TVPSSSLGTQ
GPSVFLFPPK PKDTLMISRT
NSTYRVVSVL TVLHQDWLNG
ELTKNQVSLS CAVKGFYPSD
WQOGNVFEFSCS VMHEALHNHY

SEQ ID NO: 121
FEATURE
source

SEQUENCE: 121

DIQMTQSPSS LSASVGDRVT
RFSGSGSGTD FTLTISSLQP
PSDEQLKSGT ASVVCLLNNF
TLSKADYEKH KVYACEVTHQ

SEQ ID NO: 122
FEATURE
source

SEQUENCE: 122

EVQLVESGGG VVQPGRSLRL
APSLKDRFTI SRDNAKNTLF
STKGPSVFPL APSSKSTSGG
LYSLSSVVTV PSSSLGTQTY
SVFLFPPKPK DTLMISRTPE
TYRVVSVLTV LHQDWLNGKE
TKNQVSLTCL VKGFYPSDIA
QGNVFSCSVM HEALHNHYTQ

SEQ ID NO: 123
FEATURE
source

SEQUENCE: 123

DIQLTQSPSS LSASVGDRVT
RFSGSGSGTD FTFTISSLQP
DEQLKSGTAS VVCLLNNFYP
SKADYEKHKV YACEVTHQGL

MELSSLRSED TAVYYCAPFG YYVSDYAMAY WGQGTLVTVS
GGTAALGCLV KDYFPEPVTV SWNSGALTSG VHTFPAVLQS
TYICNVNHKP SNTKVDKKVE PKSCDKTHTC PPCPAPEAAG
PEVTCVVVDV SHEDPEVKFN WYVDGVEVHN AKTKPREEQY
KEYKCKVSNK ALGAPIEKTI SKAKGQPREP QVYTLPPSRD
JAVEWESNGQ PENNYKTTPP VLDSDGSFFL YSKLTVDKSR
TQKSLSLSPG K

moltype = AA length = 218
Location/Qualifiers

1..218

mol type = protein

note = Anti-CEA (T84.66LCHA) light chain
organism = synthetic construct

LSCRAGESVD IFGVGFLHWY QQKPGQAPRL LIYRASNRAT
SLEPEDFAVY YCQQTNEDPY TFGQGTKLEI KRTVAAPSVF
NNFYPREAKV QWKVDNALQS GNSQESVTEQ DSKDSTYSLS
THQGLSSPVT KSFNRGEC

moltype = AA length = 451
Location/Qualifiers

1..451

mol type = protein

note = Anti-CEA (CH1A1A98/992F1) PGLALA heavy chain

organism = synthetic construct

SCKASGYTFT EFGMNWVRQA PGQGLEWMGW INTKTGEATY
MELRSLRSDD TAVYYCARWD FAYYVEAMDY WGQGTTVTVS
GGTAALGCLV KDYFPEPVTV SWNSGALTSG VHTFPAVLQS
TYICNVNHKP SNTKVDKKVE PKSCDKTHTC PPCPAPEAAG
PEVTCVVVDV SHEDPEVKFN WYVDGVEVHN AKTKPREEQY
KEYKCKVSNK ALGAPIEKTI SKAKGQPREP QVCTLPPSRD
JIAVEWESNGQ PENNYKTTPP VLDSDGSFFL VSKLTVDKSR
TQKSLSLSPG K

moltype = AA length = 215
Location/Qualifiers

1..215

mol type = protein

note = Anti-CEA (CH1A1A98/992F1) light chain

organism = synthetic construct

ITCKASAAVG TYVAWYQQKP GKAPKLLIYS ASYRKRGVPS
EDFATYYCHQ YYTYPLFTFG QGTKLEIKRT VAAPSVFIFP
YPREAKVQWK VDNALQSGNS QESVTEQDSK DSTYSLSSTL
GLSSPVTKSF NRGEC

moltype = AA length = 449
Location/Qualifiers

1..449

mol type = protein

note = Anti-CEA (hMN14) PGLALA heavy chain
organism = synthetic construct

SCSASGFDFT TYWMSWVRQA PGKGLEWIGE IHPDSSTINY
LOMDSLRPED TGVYFCASLY FGFPWFAYWG QGTPVTVSSA
TAALGCLVKD YFPEPVTVSW NSGALTSGVH TFPAVLQSSG
ICNVNHKPSN TKVDKKVEPK SCDKTHTCPP CPAPEAAGGP
VTCVVVDVSH EDPEVKFNWY VDGVEVHNAK TKPREEQYNS
YKCKVSNKAL GAPIEKTISK AKGQPREPQV YTLPPSRDEL
VEWESNGQPE NNYKTTPPVL DSDGSFFLYS KLTVDKSRWQ
KSLSLSPGK

moltype = AA length = 213
Location/Qualifiers

1..213

mol type = protein

note = Anti-CEA (hMN14) light chain
organism = synthetic construct

ITCKASQDVG TSVAWYQQKP GKAPKLLIYW TSTRHTGVPS
EDIATYYCQQ YSLYRSFGQG TKVEIKRTVA APSVFIFPPS
REAKVOWKVD NALQSGNSQE SVTEQDSKDS TYSLSSTLTL
SSPVTKSFNR GEC

120
180
240
300
360
420
451

60

120
180
218

60

120
180
240
300
360
420
451

60

120
180
215

60

120
180
240
300
360
420
449

60

120
180
213
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SEQ ID NO: 124 moltype = AA length = 451
FEATURE Location/Qualifiers
source 1..451

mol type = protein

note = Anti-TNC (2B10) PGLALA heavy chain

organism = synthetic construct
SEQUENCE: 124
QVQLVQSGAE VKKPGSSVKV SCKASGGTFS SYAISWVRQA PGQGLEWMGG IIPIFGTANY 60
AQKFQGRVTI TADKSTSTAY MELSSLRSED TAVYYCARLY GYAYYGAFDY WGQGTTVTVS 120
SASTKGPSVF PLAPSSKSTS GGTAALGCLV KDYFPEPVTV SWNSGALTSG VHTFPAVLQS 180
SGLYSLSSVV TVPSSSLGTQ TYICNVNHKP SNTKVDKKVE PKSCDKTHTC PPCPAPEAAG 240
GPSVFLFPPK PKDTLMISRT PEVTCVVVDV SHEDPEVKFN WYVDGVEVHN AKTKPREEQY 300
NSTYRVVSVL TVLHQDWLNG KEYKCKVSNK ALGAPIEKTI SKAKGQPREP QVCTLPPSRD 360
ELTKNQVSLS CAVKGFYPSD IAVEWESNGQ PENNYKTTPP VLDSDGSFFL VSKLTVDKSR 420
WQOGNVFEFSCS VMHEALHNHY TQKSLSLSPG K 451
SEQ ID NO: 125 moltype = AA length = 214
FEATURE Location/Qualifiers
source 1..214

mol type = protein

note = Anti-TNC (2B10) light chain

organism = synthetic construct
SEQUENCE: 125
DIQMTQSPSS LSASVGDRVT ITCRASQGIR NDLGWYQQKP GKAPKRLIYA ASSLQSGVPS 60
RFSGSGSGTE FTLTISSLQP EDFATYYCLQ NGLQPATFGQ GTKVEIKRTV AAPSVFIFPP 120
SDEQLKSGTA SVVCLLNNFY PREAKVQOWKV DNALQSGNSQ ESVTEQDSKD STYSLSSTLT 180
LSKADYEKHK VYACEVTHQG LSSPVTKSFN RGEC 214
SEQ ID NO: 126 moltype = AA length = 449
FEATURE Location/Qualifiers
source 1..449

mol type = protein

note = Anti-HER2 (PER) PG LALA heavy chain

organism = synthetic construct
SEQUENCE: 126
EVQLVESGGG LVQPGGSLRL SCAASGFTFT DYTMDWVRQA PGKGLEWVAD VNPNSGGSIY 60
NQRFKGRFTL SVDRSKNTLY LOMNSLRAED TAVYYCARNL GPSFYFDYWG QGTLVTVSSA 120
STKGPSVFPL APSSKSTSGG TAALGCLVKD YFPEPVTVSW NSGALTSGVH TFPAVLQSSG 180
LYSLSSVVTV PSSSLGTQTY ICNVNHKPSN TKVDKKVEPK SCDKTHTCPP CPAPEAAGGP 240
SVFLFPPKPK DTLMISRTPE VTCVVVDVSH EDPEVKFNWY VDGVEVHNAK TKPREEQYNS 300
TYRVVSVLTV LHQDWLNGKE YKCKVSNKAL GAPIEKTISK AKGQPREPQV YTLPPSRDEL 360
TKNQVSLTCL VKGFYPSDIA VEWESNGQPE NNYKTTPPVL DSDGSFFLYS KLTVDKSRWQ 420
QGNVFSCSVM HEALHNHYTQ KSLSLSPGK 449
SEQ ID NO: 127 moltype = AA length = 214
FEATURE Location/Qualifiers
source 1..214

mol type = protein

note = Anti-HER2 (PER) light chain 1

organism = synthetic construct
SEQUENCE: 127
DIQMTQSPSS LSASVGDRVT ITCKASQDVS IGVAWYQQKP GKAPKLLIYS ASYRYTGVPS 60
RFSGSGSGTD FTLTISSLQP EDFATYYCQQ YYIYPYTFGQ GTKVEIKRTV AAPSVFIFPP 120
SDEQLKSGTA SVVCLLNNFY PREAKVQOWKV DNALQSGNSQ ESVTEQDSKD STYSLSSTLT 180
LSKADYEKHK VYACEVTHQG LSSPVTKSFN RGEC 214
SEQ ID NO: 128 moltype = AA length = 449
FEATURE Location/Qualifiers
source 1..449

mol type = protein

note = Anti-HER2 (PER) PG LALA heavy chain

organism = synthetic construct
SEQUENCE: 128
EVQLVESGGG LVQPGGSLRL SCAASGFTFT DYTMDWVRQA PGKGLEWVAD VNPNSGGSIY 60
NQRFKGRFTL SVDRSKNTLY LOMNSLRAED TAVYYCARNL GPSFYFDYWG QGTLVTVSSA 120
STKGPSVFPL APSSKSTSGG TAALGCLVKD YFPEPVTVSW NSGALTSGVH TFPAVLQSSG 180
LYSLSSVVTV PSSSLGTQTY ICNVNHKPSN TKVDKKVEPK SCDKTHTCPP CPAPEAAGGP 240
SVFLFPPKPK DTLMISRTPE VTCVVVDVSH EDPEVKFNWY VDGVEVHNAK TKPREEQYNS 300
TYRVVSVLTV LHQDWLNGKE YKCKVSNKAL GAPIEKTISK AKGQPREPQV YTLPPSRDEL 360
TKNQVSLTCL VKGFYPSDIA VEWESNGQPE NNYKTTPPVL DSDGSFFLYS KLTVDKSRWQ 420
QGNVFSCSVM HEALHNHYTQ KSLSLSPGK 449
SEQ ID NO: 129 moltype = AA length = 214
FEATURE Location/Qualifiers
source 1..214

mol type = protein
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note = Anti-HER2 (PER) light chain 2
organism = synthetic construct

SEQUENCE: 129

DIQMTQSPSS LSASVGDRVT
RFSGSGSGTD FTLTISSLQP
SDEQLKSGTA SVVCLLNNFY
LSKADYEKHK VYACEVTHQG

ITCKASQDVS IGVAWYQQKP GKAPKLLIYS
EDFATYYCQQ YYIYPYTFGQ GTKVEIKRTV
PREAKVQWKV DNALQSGNSQ ESVTEQDSKD
LSSPVTKSFN RGEC

SEQ ID NO:
FEATURE
source

130 moltype = AA length = 330
Location/Qualifiers

1..330
mol_type

organism

= protein

= Homo sapiens
SEQUENCE :
ASTKGPSVFP
GLYSLSSVVT
PSVFLFPPKP
STYRVVSVLT
LTKNQVSLTC
OQGNVFSCSV

130
LAPSSKSTSG
VPSSSLGTQT
KDTLMISRTP
VLHQDWLNGK
LVKGFYPSDI
MHEALHNHYT

GTAALGCLVK DYFPEPVTVS
YICNVNHKPS NTKVDKKVEP
EVTCVVVDVS HEDPEVKFNW
EYKCKVSNKA LPAPIEKTIS
AVEWESNGQP ENNYKTTPPV
QKSLSLSPGK

WNSGALTSGV
KSCDKTHTCP
YVDGVEVHNA
KAKGQPREPQ
LDSDGSFFLY

ASYRYTGVPS 60
AAPSVFIFPP 120
STYSLSSTLT 180
214
HTFPAVLQSS 60
PCPAPELLGG 120
KTKPREEQYN 180
VYTLPPSRDE 240
SKLTVDKSRW 300
330

1-30. (canceled)

31. A transduced T cell capable of expressing an antigen
binding receptor comprising an anchoring transmembrane
domain and an extracellular domain comprising an antigen
binding moiety, wherein the antigen binding moiety is
capable of specific binding to a mutated fragment crystal-
lizable (Fc) domain but not capable of specific binding to the
non-mutated parent Fc domain, wherein the mutated Fc
domain comprises at least one amino acid substitution
compared to the non-mutated parent Fc domain, wherein the
mutated Fc domain comprises the amino acid mutation
P329G according to EU numbering, wherein the antigen
binding moiety is capable of specific binding to the mutated
Fc domain comprising the P329G mutation but not capable
of specific binding to the non-mutated parent Fc domain, and
wherein the antigen binding moiety comprises:

A)

(1) a heavy chain variable region (VH) comprising:

(a) the heavy chain complementarity-determining
region (CDR H) 1 amino acid sequence RY WMN
(SEQ ID NO:1);

(b) the CDR H2 amino acid sequence EITPDSSTI-
NYTPSLKD (SEQ ID NO:2); and

(c) the CDR H3 amino acid sequence PYDYGAW-
FAS (SEQ ID NO:3); and

(ii) a light chain variable region (VL) comprising:

(d) the light chain complementary-determining
region (CDR L) 1 amino acid sequence RSST-
GAVTTSNYAN (SEQ ID NO:4),

(e) the CDR L2 amino acid sequence GTNKRAP
(SEQ ID NO:5); and

® the CDR L3 amino acid sequence
ALWYSNHWYV (SEQ ID NO:6); or
®)
(1) a VH comprising the amino acid sequence of SEQ
ID NO:8; and
(i1) a VL. comprising the amino acid sequence of SEQ
1D NO:9.

32. The transduced T cell of claim 31, wherein the
anchoring transmembrane domain is a transmembrane
domain selected from the group consisting of the CD8, the
CD3z, the FCGR3A, the NKG2D, the CD27, the CD28, the

CD137, the OX40, the ICOS, the DAP10, and the DAP12
transmembrane domain, or a fragment thereof.

33. The transduced T cell of claim 32, wherein the
anchoring transmembrane domain is the CD28 transmem-
brane domain, or a fragment thereof.

34. The transduced T cell of claim 31, wherein the antigen
binding moiety is a scFv, a Fab, a crossFab, or a scFab.

35. The transduced T cell of claim 34, wherein the scFv,
the Fab, the crossFab, or the scFab is humanized.

36. The transduced T cell of claim 34, wherein the antigen
binding moiety is a scFv comprising the amino acid
sequence of SEQ ID NO:10.

37. The transduced T cell of claim 34, wherein the antigen
binding moiety is a scFv, wherein the scFv is connected at
the C-terminus to the N-terminus of the anchoring trans-
membrane domain.

38. The transduced T cell of claim 37, wherein the scFv
is connected to the anchoring transmembrane domain
through a peptide linker.

39. The transduced T cell of claim 34, wherein the antigen
binding moiety is a Fab or a crossFab, wherein the Fab or the
crossFab is connected at the C-terminus of the heavy chain
to the N-terminus of the anchoring transmembrane domain.

40. The transduced T cell of claim 39, wherein the Fab or
the crossFab is connected to the anchoring transmembrane
domain through a peptide linker.

41. The transduced T cell of claim 31, wherein the
mutated Fc domain further comprises at least one amino acid
mutation at a position selected from the group consisting of
1234, 1.235, P331, and N297, according to EU numbering.

42. The transduced T cell of claim 41, wherein the amino
acid mutation is L234A, L.235A, P331S, and/or N297A.

43. The transduced T cell of claim 31, further comprising
at least one stimulatory signaling domain and/or at least one
co-stimulatory signaling domain.

44. The transduced T cell of claim 43, wherein the at least
one stimulatory signaling domain is individually selected
from the group consisting of the intracellular domain of
CD3z, of FCGR3A, and of NKG2D, or fragments thereof.

45. The transduced T cell of claim 44, wherein the at least
one stimulatory signaling domain is the intracellular domain
of CD3z, or a fragment thereof.

46. The transduced T cell of claim 43, wherein the at least
one co-stimulatory signaling domain is individually selected
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from the group consisting of the intracellular domain of
CD27, of CD28, of CD137, of 0X40, of ICOS, of DAPI10,
and of DAP12, or fragments thereof.

47. The transduced T cell of claim 46, wherein the at least
one co-stimulatory signaling domain is the intracellular
domain of CD28, or a fragment thereof.

48. The transduced T cell of claim 43, wherein the antigen
binding receptor comprises one stimulatory signaling
domain comprising the intracellular domain of CD3z, or a
fragment thereof, and one co-stimulatory signaling domain
comprising the intracellular domain of CD28, or a fragment
thereof.

49. A transduced T cell capable of expressing an antigen
binding receptor comprising an anchoring transmembrane
domain and an extracellular domain comprising an antigen
binding moiety, wherein the antigen binding moiety is
capable of specific binding to a mutated Fc domain but not
capable of specific binding to the non-mutated parent Fc
domain, wherein the mutated Fc domain comprises at least
one amino acid substitution compared to the non-mutated
parent Fc domain, wherein the mutated Fc domain com-
prises the amino acid mutations 1253 A, H310A, and H435A
according to EU numbering, wherein the antigen binding
moiety is capable of specific binding to the mutated Fc
domain comprising the 1253 A, H310A, and H435A muta-
tions but not capable of specific binding to the non-mutated
parent Fc domain, and wherein the antigen binding moiety
comprises:

A)

(1) a heavy chain variable region (VH) comprising:

(a) the heavy chain complementarity-determining
region (CDR H) 1 amino acid sequence SYGMS
(SEQ ID NO:53);

(b) the CDR H2 amino acid sequence SSGGSY
(SEQ ID NO:54); and

(c) the CDR H3 amino acid sequence LGMITTG-
YAMDY (SEQ ID NO:55); and

(ii) a light chain variable region (VL) comprising:

(d) the light chain complementary-determining
region (CDR L) 1 amino acid sequence RSSQ-
TIVHSTGHTYLE (SEQ ID NO:56);

(e) the CDR L2 amino acid sequence KVSNRFS
(SEQ ID NO:57); and

(®) the CDR L3 amino acid sequence FQGSHVPYT
(SEQ ID NO:58); or

®)

(1) a VH comprising the amino acid sequence of SEQ

ID NO: 61; and

(i1) a VL. comprising the amino acid sequence of SEQ

1D NO: 62.

50. An isolated polynucleotide encoding an antigen bind-
ing receptor comprising an anchoring transmembrane
domain and an extracellular domain comprising an antigen
binding moiety, wherein the antigen binding moiety is
capable of specific binding to a mutated fragment crystal-
lizable (Fc) domain but not capable of specific binding to the
non-mutated parent Fc domain, wherein the mutated Fc
domain comprises at least one amino acid substitution
compared to the non-mutated parent Fc domain, wherein the
mutated Fc domain comprises the amino acid mutation
P329G according to EU numbering, wherein the antigen
binding moiety is capable of specific binding to the mutated
Fc domain comprising the P329G mutation but not capable
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of'specific binding to the non-mutated parent Fc domain, and
wherein the antigen binding moiety comprises:
A)
(1) a heavy chain variable region (VH) comprising:

(a) the heavy chain complementarity-determining
region (CDR H) 1 amino acid sequence RY WMN
(SEQ ID NO:1);

(b) the CDR H2 amino acid sequence EITPDSSTI-
NYTPSLKD (SEQ ID NO:2); and

(c) the CDR H3 amino acid sequence PYDYGAW-
FAS (SEQ ID NO:3); and

(ii) a light chain variable region (VL) comprising:

(d) the light chain complementary-determining
region (CDR L) 1 amino acid sequence RSST-
GAVTTSNYAN (SEQ ID NO:4);

(e) the CDR L2 amino acid sequence GTNKRAP
(SEQ ID NO:5); and

(H the CDR L3 amino acid sequence
ALWYSNHWYV (SEQ ID NO:6); or
®)
(1) a VH comprising the amino acid sequence of SEQ
ID NO:8; and
(i1) a VL. comprising the amino acid sequence of SEQ
1D NO:9.

51. An isolated polynucleotide encoding an antigen bind-
ing receptor comprising an anchoring transmembrane
domain and an extracellular domain comprising an antigen
binding moiety, wherein the antigen binding moiety is
capable of specific binding to a mutated Fc domain but not
capable of specific binding to the non-mutated parent Fc
domain, wherein the mutated Fc domain comprises at least
one amino acid substitution compared to the non-mutated
parent Fc domain, wherein the mutated Fc domain com-
prises the amino acid mutations 1253 A, H310A, and H435A
according to EU numbering, wherein the antigen binding
moiety is capable of specific binding to the mutated Fc
domain comprising the 1253 A, H310A, and H435A muta-
tions but not capable of specific binding to the non-mutated
parent Fc domain, and wherein the antigen binding moiety
comprises:

A)

(1) a heavy chain variable region (VH) comprising:

(a) the heavy chain complementarity-determining
region (CDR H) 1 amino acid sequence SYGMS
(SEQ ID NO:53),

(b) the CDR H2 amino acid sequence SSGGSY
(SEQ ID NO:54); and

(c) the CDR H3 amino acid sequence LGMITTG-
YAMDY (SEQ ID NO:55); and

(ii) a light chain variable region (VL) comprising:

(d) the light chain complementary-determining
region (CDR L) 1 amino acid sequence RSSQ-
TIVHSTGHTYLE (SEQ ID NO:56);

(e) the CDR L2 amino acid sequence KVSNRFS
(SEQ ID NO:57); and

(®) the CDR L3 amino acid sequence FQGSHVPYT
(SEQ ID NO:58); or

®)

(1) a VH comprising the amino acid sequence of SEQ

ID NO: 61; and

(i1) a VL. comprising the amino acid sequence of SEQ

ID NO: 62.

52. A vector comprising the polynucleotide of claim 50.

53. A vector comprising the polynucleotide of claim 51.
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54. A kit comprising:

(1) the transduced T cell of claim 31; and

(i) an antibody comprising a mutated Fc domain,
wherein the antigen binding receptor expressed by the
transduced T cell is capable of specific binding to the
mutated Fc domain but not capable of specific binding to the
non-mutated parent Fc domain.

55. The kit of claim 54, wherein the antibody comprising
the mutated Fc domain is capable of specific binding to an
antigen selected from the group consisting of fibroblast
activation protein (FAP), carcinoembryonic antigen (CEA),
mesothelin (MSLN), CD20, folate receptor 1 (FOLR1), and
tenascin (TNC).

56. A kit comprising:

(1) the transduced T cell of claim 49; and

(i) an antibody comprising a mutated Fc domain,
wherein the antigen binding receptor expressed by the
transduced T cell is capable of specific binding to the
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mutated Fc domain but not capable of specific binding to the
non-mutated parent Fc domain.

57. A kit comprising:

(1) the isolated polynucleotide of claim 50; and

(i1) an antibody comprising a mutated Fc domain,
wherein the antigen binding receptor encoded by the isolated
polynucleotide is capable of specific binding to the mutated
Fc domain but not capable of specific binding to the non-
mutated parent Fc domain.

58. A kit comprising:

(1) the isolated polynucleotide of claim 51; and

(i1) an antibody comprising a mutated Fc domain,
wherein the antigen binding receptor encoded by the isolated
polynucleotide is capable of specific binding to the mutated
Fc domain but not capable of specific binding to the non-
mutated parent Fc domain.
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