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CHIMERIC POLYPEPTIDE ASSEMBLY AND
METHODS OF MAKING AND USING THE SAME

BACKGROUND OF THE INVENTION
[0001] Many approved cancer therapeutics are cytotoxic drugs that kill normal cells as well
as tumor cells. The therapeutic benefit of these cytotoxic drugs depends on tumor cells being
more sensitive than normal cells, thereby allowing clinical responses to be achieved using
doses that do not result in unacceptable side effects. However, essentially all of these non-
specific drugs result in some if not severe damage to normal tissues, which often limits
treatment suitability.
[0002] Bispecific antibodies offer a different approach to cytotoxic drugs in that they direct
immune effector cells to kill cancer cells. Bispecific antibodies combine the benefits of
different binding specificities derived from two monoclonal antibodies into a single
composition, enabling approaches or combinations of coverages that are not possible with
monospecific antibodies. This approach relies on binding of one arm of the bispecific
antibody to a tumor-associated antigen or marker, while the other arm, upon binding the CD3
rnolecule on T cells, triggers their cytotoxic activity by the release of effector molecules such
as such as TNF-a, IFN-v, interleukins 2, 4 and 10, perforin, and granzymes. Advances in
antibody engineering have led to the development of a number of bispecific antibody formats
and compositions for redirecting effector cells to tumor targets, including Bi-specific T-cell
Engagers (BiTEs®) such as blinatumomab. BiTEs function by recruiting and activating
polyclonal populations of T-cells at tumor sites, and do so without the need for co-stimulation
or conventional MHC recognition. There remains, however, the dual problems of certain
patients experiencing serious side effects referred to as “cytokine storm” or “cytokine release
syndrome” (Lee DW et al. Current concepts in the diagnosis and management of cytokine
release syndrome. Blood. 2014 124(2):188-195) mediated by the release of TNF-a and IFN-y,
amongst other cytokines, in addition to the fact that BITE compositions have a very short
half-life, necessitating continuous infusions of four to eight weeks in order to maintain BiTE

within the therapeutic window for sufficient time to achieve a therapeutic effect.

SUMMARY OF THE INVENTION
[0003] There remains a considerable need for alternative therapeutics that offer the

pharmacologic advantages of such bispecific antibody formats but with increased safety,
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reduced side effects, increased selectivity, and/or enhanced pharmacokinetic properties, such
as requiring less frequent dosing or merely dosing by a single injection.

[0004] The present invention discloses a chimeric polypeptide assembly useful in the
treatment or prevention of diseases, including but not limited to cancers, autoimmune, and
inflammatory disorders. In a first aspect, the present disclosure provides a cleaveable
chimeric polypeptide assembly. The cleavable chimeric polypeptide assembly compositions
address an unmet need and are superior in one or more aspects including enhanced terminal
half-life, targeted delivery, and reduced toxicity to healthy tissues compared to conventional
bispecific antibody preparations in use.

[0005] A subject polypeptide assembly typically comprises a first portion, a second portion,
and a third portion, wherein: said first portion comprises (i) a first binding domain with
binding specificity to a target cell marker; and (i1) a second binding domain with binding
specificity to an effector cell antigen; said second portion comprises a peptidyl release
segment (RS) capable of being cleaved by one or more mammalian proteases; and said third
portion comprises a bulking moiety; wherein said bulking moiety is capable of being released
from said first portion by action of said mammalian protease on said second portion.

[0006] The various components in a subject chimeric polypeptide assembly can be
configured in a variety of different orders. In one embodiment, the chimeric polypeptide
assembly is configured, from N-terminus to C-terminus, wherein the first portion is linked to
the second portion, which in turn is linked to the third portion. In another embodiment, the
chimeric polypeptide assembly is configured, from N-terminus to C-terminus, wherein the
third portion is linked to the second portion, which in turn is linked to the first portion. In
one embodiment, the chimeric polypeptide assembly is a fusion protein. In another
embodiment, the second and third portions are a fusion protein and the first portion is
conjugated to the second portion. In one embodiment of the chemically conjugated
polypeptide assembly composition, the C-terminus of the first portion polypeptide can be
conjugated to the N-terminus of the second portion polypeptide via a cysteine or other
suitable amino acids amenable for cross-linking by agents such as maleamide or other cross-
linking agents known in the art. In another embodiment, the first portion and the second
portion is a monomeric fusion protein and the third portion is chemically conjugated to the
second portion.

[0007] Optionally, the chimeric polypeptide assembly compositions may comprise an
additional bulking moiety linked to the composition by a second release segment linked to the

opposite end of the composition, thereby enclosing the first and second portions.
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[0008] The first and the second binding domains are generally antibody fragments derived
from monoclonal antibodies. In one embodiment, the first and the second binding domains of
the first portion of the chimeric polypeptide assembly compositions are scFv or configured
asa diabody. In other embodiments, the first and the second binding domains of the first
portion of the chimeric polypeptide assembly compositions are selected from the group
consisting of Fv, Fab, Fab’, Fab’-SH, F(ab’)2, linear antibodies, a single domain antibody, a
non-antibody scaffold, and a single domain camelid antibody. In other embodiments, the first
and the second binding domains of the first portion of the chimeric polypeptide assembly
compositions are selected from the group of peptides, non-antibody scaffolds such as
anticalins, adnectins, fynomers, affilins, affibodies, centyrins, DARPins. In other
embodiments the binding domain for the tumor cell target is a variable domain of a T cell
receptor that has been engineered to bind MHC that is loaded with a peptide fragment of a
protein that is overexpressed by tumor cells.

[0009] In one embodiment of the chimeric polypeptide assembly, the first binding domain of
the first portion has binding affinity to a target cell marker. Target cells include any cell
types of eukaryotes such as those of ectoderm, mesoderm or endoderm origin. Of particular
interest are tumor cells and markers expressed by the tumor cells. Tumor cell can arise from
a cell selected from the group consisting of stromal cell, fibroblasts, myofibroblasts, glial
cells, epithelial cells, fat cells, lymphocytic cells, vascular cells, smooth muscle cells,
mesenchymal cells, breast tissue cells, prostate cells, kidney cells, brain cells, colon cells,
ovarian cells, uterine cells, bladder cells, skin cells, stomach cells, genito-urinary tract cells,
cervix cells, uterine cells, small intestine cells, liver cells, pancreatic cells, gall bladder cells,
bile duct cells, esophageal cells, salivary gland cells, lung cells, and thyroid cells. In some
cases, the tumor specific marker include alpha 4 integrin, Ang2, B7-H3, B7-H6, CEACAMS,
¢MET, CTLA4, FOLR1,EpCAM, CCRS, CD19, HER2, HER2 neu, HER3, HER4, HER 1
(EGFR), PD-L1, PSMA, CEA, MUC I (mucin), MUC-2, MUC3, MUC4, MUC5AC,
MUCSB, MUC7, MUC16 BhCG, Lewis-Y, CD20, CD33, CD38, CD30, CD56 (NCAM),
CD133, ganglioside GD3; 9-O- Acetyl-GD3, GM2, Globo H, fucosyl GM1, GD2,
carbonicanhydrase IX, CD44v6, Sonic Hedgehog (Shh), Wue-1, plasma cell antigen 1,
melanoma chondroitin sulfate proteoglycan (MCSP), CCRS, 6-transmembrane epithelial
antigen of prostate (STEAP), mesothelin, A33 antigen, prostate stem cell antigen (PSCA),
Ly-6, desmoglein 4, fetal acetylcholine receptor (fnAChR), CD25, cancer antigen 19-9
(CA19-9), cancer antigen 125 (CA-125), Muellerian inhibitory substance receptor type 11
(MISIIR), sialylated Tn antigen (s TN), fibroblast activation antigen (FAP), endosialin
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(CD248), epidermal growth factor receptor variant III (EGFRvIII), tumor-associated antigen
L6 (TALO), SAS, CD63, TAG72, Thomsen-Friedenreich antigen (TF-antigen), insulin-like
growth factor I receptor (IGF-IR ), Cora antigen, CD7, CD22, CD70, CD79a, CD79b, G250,
MT-MMPs, F19 antigen, CA19-9, CA-125, alpha-fetoprotein (AFP), VEGFR1, VEGFR2,
DLKI1, SP17, ROR1, and EphA2. In another embodiment of the chimeric polypeptide
assembly, the first binding domain of the first portion has binding affinity to a target cell
marker that is an inflammatory marker.

[0010] In one embodiment, the first binding domain of the first portion of the chimeric
polypeptide assembly compositions comprises VH and VL regions with specific binding
affinity to a tumor-specific marker or an antigen of a target cell. In one embodiment of the
foregoing, the first binding domain VH and VL are derived from a monoclonal antibody VH
and VL selected from the group of paired sequences set forth in Table 2. The VH and VL
regions of the first and second binding domains can be configured in different orders, with
respect to the N-terminus to C-terminus order. In one embodiment, the first binding domain
VH and VL regions are arranged in the order VH—VL. In another embodiment, the first
binding domain VH and VL regions are arranged in the order VL—VH. In other cases, the
first binding domain comprises a CDR-H1 region, a CDR-H2 region, a CDR-H3 region, a
CDR-L1 region, a CDR-L2 region, and a CDR-H3 region, wherein each of said regions is
derived from monoclonal antibody sequences selected from the group of sequences set forth
in Table 2. The various configurations of VH and VL regions as well as the CDRs contained
therein typically retain the desired binding specificity to an intended target cell marker.
[0011] In other embodiments of the chimeric polypeptide assembly, the second binding
domain of the first portion has binding affinity to an effector cell. Where desired, the effector
cell can be immune cells, including but not limited to plasma cell, T cell, B cell, cytokine
induced killer cell (CIK cell), master cell, dendritic cell, regulatory T cell (RegT cell), helper
T cell, myeloid cell, and NK cell. The second binding domain typically exhibits binding
specificity to an antigen expressed by an effector cell. In some embodiments, the antigen is
expressed on the cell surface of an effector cell. In another embodiment, the second binding
domain has binding specificity to an effector cell antigen expressed on a T cell. Non-limiting
exemplary effector cell antigens include CD3, CD4, CDS, aff TCR, CD25,CD45R0O, CD69,
CD127, and CD196 (CCR6). Of particular interest is a second binding domain adopting a
scFv configuration having VH and VL regions derived from a monoclonal antibody that
binds specifically to human CD3. In one embodiment, the second binding domain VH and

VL are derived from a monoclonal antibody VH and VL selected from the group of
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sequences set forth in Table 1. In another embodiment, the second binding domain comprises
VH and VL regions derived from a monoclonal antibody capable of binding human CD3e.
[0012] The VH and VL of the scFv of the binding domains can be arranged in different
configurations without affecting the utility of the resulting composition. In one embodiment,
the second binding domain scFv comprises VH and VL regions arranged in the order VH—
VL or VL—VH in the N-terminal to C- terminal direction. The binding domains can also be
created from CDR regions. In one embodiment, the second binding domain comprises a
CDR-H1 region, a CDR-H2 region, a CDR-H3 region, a CDR-L1 region, a CDR-L2 region,
and a CDR-H3 region, wherein each is derived from a monoclonal antibody of Table 1. In the
foregoing embodiments of the paragraph, the VH and VL regions and the first binding
domain and the second binding domain are linked by flexible polypeptide linkers selected
from the group of sequences set forth in Table 8 and Table 9. In another embodiment, the
first portion of the chimeric polypeptide assembly compositions has a sequence with at least
about 90%, or 91%, or 92%, or 93%, or 94%, or 95%, or 96%, or 97%, or 98%, or 99%
identity to a sequence selected from the group consisting of the sequences of Table 13.
[0013] One advantage of the subject chimeric polypeptide assembly is that it is assembled
in form of a prodrug, wherein the intact composition can be activated in proximity to a target
tissue or a certain cellular environment in which mammalian proteases are present, releasing
the first portion binding domains at the site where its activity is most desirable. For example,
the first portion binding domain, when present in the intact assembly, has lower binding
affinity due to the shielding effect of the bulking moiety. Upon release via cleaveage of the
RS by a mammalian protease preferentially expressed in a target issue, for example, a tumor
tissue, the first portion binding domain becomes “activated” without being shielded by the
bulking moiety. In another embodiment, the invention provides a chimeric polypeptide
assembly, wherein the mammalian protease capable of cleaving the RS is preferentially
expressed in an inflammatory tissue. In one embodiment, the chimeric polypeptide assembly
comprises an RS, wherein the RS comprises an amino acid sequence selected from the group
consisting of the sequences set forth in Table 4. Where desired, the RS comprises an amino
acid sequence selected from the group consisting of the sequences LSGRSDNHSPLGLAGS,
SPLGLAGSLSGRSDNH, SPLGLSGRSDNH, LAGRSDNHSPLGLAGS,
LSGRSDNHVPLSLKMG, SPLGLAGS, GPLALARG, LSGRSDNH, VPLSLTMG,
VPLSLKMG, VPLSLSMG, EPLELVAG, EPLELRAG, EPAALMAG, EPASLMAG,
RIGSLRTA, RIQFLRTA, EPFHLMAG, VPLSLFMG,EPLELPAG, and EPLELAAG.

Where desired, the release segment of the chimeric polypeptide assembly composition
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comprises the amino acid sequence the sequence LSGRSDNHSPLGLAGS. In the RS
embodiments, the RS comprises an amino acid sequence capable of being cleaved by one or
more proteases selected from the group consisting of the proteases set forth in Table 3.
[0014] In another aspect, the third portion of the chimeric polypeptide assembly
compositions comprise a bulking moiety. Exemplary bulking moieties include but are not
limited to: extended recombinant polypeptides (XTEN), albumin binding domain, albumin,
IgG binding domain, polypeptides consisting of proline, serine, and alanine; fatty acid, ELP
biopolymer, Fc domain, polyethylene glycol (PEG), PLGA, and hydoxylethyl starch. In one
embodiment, the bulking moiety is an XTEN sequence. Where desired, the XTEN of the
third portion comprises an amino acid sequence having at least about 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, 99%, or 100% sequence identity to a sequence selected from the
group of sequences set forth in Table 5.

[0015] In another aspect, the subject chimeric polypeptide assembly exhibits the ability to
bind and link effector cells and target cells, thereby forming an immunological synapse such
that the effector cell can mediate its biological effect in a target cell specific manner. For
example, a subject chimeric polypeptide assembly possesses the ability to (1) bind
specifically to a target cell marker such as a tumor-specific maker, and to (2) bind specifically
to an antigen expressed on an effector cell (e.g., an antigen expressed by a T-cell). The
concurrent binding of the T cell and the tumor cell mediates killing, damage, and/or lysis of
the tumor cell In one embodiment, upon cleavage of the second portion by the one or more
mammalian proteases and release of the first portion, the first portion is capable of
concurrently binding to a T cell bearing the human CD3 antigen and to a tumor cell bearing
the tumor specific marker in an in vitro assay comprising both the T cells and the tumor cells.
In an exemplary design characteristic of the inventive compositions, upon cleavage of the
second portion RS to release the first portion and the third portion from said chimeric
polypeptide assembly, the released first portion has a molecular weight that is at least 2-fold,
3-fold, 4-fold, or 5-fold less than the third portion and has a molecular weight that is at least
20%, or at least 30%, or at least 40%, or at least 50%, or at least 60% less than the intact
chimeric polypeptide assembly. In an embodiment,, upon cleavage of the second portion RS,
the released said first portion from said chimeric polypeptide assembly has increased binding
affinity to the effector T cell bearing the CD3 antigen and/or the tumor cell marker compared
to the chimeric binding assembly wherein the second portion has not been cleaved. The
increased binding affinity of the released first portion to the T cell bearing the human CD3
antigen and/or the tumor cell marker is at least 2-fold, 3-fold, 4-fold, 5-fold, 6-fold, 7-fold, 8-
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fold, 9-fold, or 10-fold greater compared to the binding affinity of the chimeric polypeptide
assembly to the T cell bearing the human CD3 antigen or the tumor cell marker wherein the
RS has not been cleaved. In another embodiment, upon cleavage of the second portion RS
and the release of said first portion from said chimeric polypeptide assembly, the concurrent
binding of the first portion to the T cell and the tumor cell yields cytotoxic activity against the
tumor cell in an in vitro assay comprising a population of T cells and tumor cells. In another
embodiment, the released first portion of the chimeric polypeptide assembly is capable of
effecting a greater amount of cell lysis of the tumor cell compared to an intact chimeric
binding assembly in the in vitro assay. For example, the amount of cell lysis effected by the
released first portion of the chimeric polypeptide assembly is at least 10-fold greater, or at
least 30-fold, or at least 100-fold, or at least 300-fold, or at least 1000-fold greater compared
to the intact chimeric binding assembly in the in the vitro assay. In one embodiment, the
cytotoxic activity and/or cell lysis of the tumor cell is mediated by target specific activation
of the T cell, wherein the amount of activation of the T cell effected by the released first
portion of the chimeric polypeptide assembly is at least 10-fold greater, or at least 30-fold, or
at least 100-fold, or at least 300-fold, or at least 1000-fold greater compared to the intact
chimeric binding assembly. As the RS of the chimeric binding assembly may be subject to
partial cleavage of the RS during an in vifro cytotoxic assay, for purposes of determining the
maximum comparative difference in cytotoxicity, the RS of the assembly can be substituted
with a non-cleavable peptide and assayed in comparison to a sample of the released first
portion. Where desired, the in vitro assay can be assays selected from of cell membrane
integrity assay, mixed cell culture assay, FACS based propidium Iodide assay, trypan Blue
influx assay, photometric enzyme release assay, radiometric 51Cr release assay, fluorometric
Europium release assay, CalceinAM release assay, photometric MTT assay, XTT assay,
WST-1 assay, alamar blue assay, radiometric 3H-Thd incorporation assay, clonogenic assay
measuring cell division activity, fluorometric thodamine123 assay measuring mitochondrial
transmembrane gradient, apoptosis assay monitored by FACS-based phosphatidylserine
exposure, ELISA-based TUNEL test assay, sandwich ELISA, caspase activity assay, cell-
based LDH release assay, and cell morphology assay, or any combination thereof, or by the
methods described herein in the Examples, below.

[0016] In another aspect, the invention provides chimeric polypeptide assembly
compositions comprising a first portion wherein said first portion comprises 1) a second
binding domain with binding specificity to an effector cell antigen; and i1) a first binding

domain with binding specificity to a tumor-specific marker or an antigen of a target cell; a
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second portion wherein said second portion comprises a first release segment (RS) capable of
being cleaved by a mammalian protease, a third portion comprising a first bulking moiety
wherein said bulking moiety is capable of being released from said first portion by action of
said mammalian protease on said second portion, a fourth portion comprising a release
segment (RS) that may be the same or may be different from the second portion RS, and a
fifth portion comprising a second bulking moiety that may be the same or may be different
from the third portion wherein said bulking moiety is capable of being released from said first
portion by action of said mammalian protease on said fourth portion. In one embodiment of
the foregoing, the second release segment of the chimeric polypeptide assembly composition
comprises an amino acid sequence selected from the group consisting of the sequences set
forth in Table 4. In another embodiment of the foregoing, the second release segment of the
chimeric polypeptide assembly composition comprises an amino acid sequence selected from
the group consisting of the sequences LSGRSDNHSPLGLAGS, SPLGLAGSLSGRSDNH,
SPLGLSGRSDNH, LAGRSDNHSPLGLAGS, LSGRSDNHVPLSLKMG, SPLGLAGS,
GPLALARG, LSGRSDNH, VPLSLTMG, VPLSLKMG, VPLSLSMG, EPLELVAG,
EPLELRAG, EPAALMAG, EPASLMAG, RIGSLRTA, RIQFLRTA, EPFHLMAG,
VPLSLFMG,EPLELPAG, and EPLELAAG. In another embodiment of the foregoing, the
second release segment of the chimeric polypeptide assembly composition comprises an
amino acid sequence capable of being cleaved by a protease selected from the group of
proteases set forth in Table 3. In another embodiment of the foregoing, the bulking moiety of
the fifth portion of the composition is selected from the group consisting of: XTEN; albumin
binding domain; albumin; IgG binding domain; a polypeptide of at least 350 amino acid
residues consisting of proline, serine, and alanine; fatty acid; and Fc domain. In another
embodiment of the foregoing, the bulking moiety of the fifth portion of the composition is
XTEN. In another embodiment of the foregoing, the bulking moiety of the composition is an
XTEN comprising an amino acid sequence having at least 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, 99%, or 100% sequence identity, when optimally aligned, to a sequence
selected from the group of sequences set forth in Table 5. In one embodiment, the invention
provides a chimeric polypeptide assembly composition, comprising an amino acid sequence
with at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% sequence
identity to the amino acid sequence without the signal peptide, as set forth in Table 10, when
optimally aligned. In another embodiment, the invention provides a chimeric polypeptide
assembly composition, comprising an amino acid sequence with at least 90%, 91%, 92%,

93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% sequence identity to the amino acid
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sequence, as set forth in Table 12, when optimally aligned. In another embodiment, the
invention provides a chimeric polypeptide assembly composition, comprising an amino acid
sequence with at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100%
sequence identity to the amino acid sequence, as set forth in FIG. 36 or FIG. 37. In another
embodiment, the invention provides chimeric polypeptide assembly consisting of an amino
acid sequence having a polypeptide sequence selected from the group consisting of the
sequences set forth in FIG. 36 or FIG. 37.

[0017] In an exemplary characteristic of the chimeric polypeptide assembly compositions,
the ability to effect cytolysis of the target cells after release of the first portion binding
domains (compared to the intact composition) is proportionally greater than the increased
binding affinity to the target cell marker of released first portion as compared to that of the
intact composition. In one embodiment of this characteristic, the relative cytotoxicity
expressed as EC50 integer, compared to the binding affinity expressed as the log of the Kd in
an in vitro assay is at least about 2:1, or at least 10:1, or at least 50:1, or at least 100:1, or at
least 300:1, or at least 500:1, or at least 1000:1. In another embodiment, the ratio of
cytotoxicity (e.g., expressed as the EC50 integer), to the binding affinity (e.g., expressed as
the log of the Ky) of the released first portion of the chimeric polypeptide assembly in an in
vitro assay is at least about 2-fold, at least about 3-fold, at least about 5-fold, at least about
10-fold, at least about 30-fold, at least about 50-fold, or at least about 100-fold greater.
[0018] In some embodiments, wherein in a comparison of a) the relative cytotoxicity, which
is measured as a ratio between the cytotoxicity of (i) the released first portion to the target
tumor cell in an in vitro assay comprising both the T cells and tumor cells bearing the target
cell marker and (i1) the cytotoxicity of a composition comprising the corresponding first
portion of the chimeric polypeptide assembly and the corresponding third portion of the
chimeric polypeptide assembly linked by a non-cleavable peptide of 1 to about 10 amino
acids; and b) the relative binding affinity to the effector cell antigen, which is measured as a
ratio between the binding affinity of (i) the released first portion to the effector cell antigen
and (i1) the binding affinity to the effector cell antigen of a composition comprising the
corresponding first portion of the chimeric polypeptide assembly and the corresponding third
portion of the chimeric polypeptide assembly linked by a non-cleavable peptide of 1 to about
10 amino acids, where the ratio between the relative cytotoxicity and the relative binding
affinity is greater than at least 3:1, 10:1, or greater than at least 30:1, or greater than at least
50:1, or greater than at least 100:1, or greater than at least 300:1, or greater than at least

500:1, or greater than at least 1000:1. In one embodiment of the foregoing, the non-cleavable
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peptide has the sequence glycine-serine, serine-glycine, or multiple units of either dipeptide
and the effector cell antigen is CD3. In one embodiment, wherein in a comparison of a) the
relative cytotoxicity, which is measured as a ratio between the cytotoxicity of (i) the released
first portion to the target tumor cell in an in vitro assay comprising both the T cells and tumor
cells bearing the target cell marker and (i1) the cytotoxicity of a composition comprising the
corresponding first portion of the chimeric polypeptide assembly and the corresponding third
portion of the chimeric polypeptide assembly linked by a non-cleavable peptide of 1 to about
10 amino acids; and b) the relative binding affinity to the target cell marker, which is
measured as a ratio between the binding affinity of (1) the released first portion to the target
cell marker and (i1) the binding affinity to the target cell marker of a composition comprising
the corresponding first portion of the chimeric polypeptide assembly and the corresponding
third portion of the chimeric polypeptide assembly linked by a non-cleavable peptide of 1 to
about 10 amino acids, where the ratio between the relative cytotoxicity and the relative
binding affinity is greater than at least 3:1, 10:1, or greater than at least 30:1, or greater than
at least 50:1, or greater than at least 100:1, or greater than at least 300:1, or greater than at
least 500:1, or greater than at least 1000:1. In one embodiment of the foregoing, the non-
cleavable peptide has the sequence glycine-serine, serine-glycine, or multiple units of either
dipeptide and the effector cell antigen is CD3. In another embodiment, wherein in a
comparison of a) the relative cytotoxicity, which is measured as a ratio between the
cytotoxicity of (1) the released first portion to the target tumor cell in an in vitro assay
comprising both the T cells and tumor cells bearing the target cell marker and (ii) the
cytotoxicity of a composition comprising the corresponding first portion of the chimeric
polypeptide assembly and the corresponding third portion of the chimeric polypeptide
assembly linked by a non-cleavable peptide of 1 to about 10 amino acids; b) the relative
effector cell antigen binding affinity, which is measured as a ratio between the binding
affinity of (i) the released first portion to the effector cell antigen and (ii) the binding affinity
of a composition comprising the corresponding first portion of the chimeric polypeptide
assembly and the corresponding third portion of the chimeric polypeptide assembly linked by
a non-cleavable peptide of 1 to about 10 amino acids; and ¢) the relative binding affinity to
the target cell marker , which is measured as a ratio between the binding affinity of (i) the
released first portion to the target cell marker and (i1) the binding affinity to the target cell
marker of a composition comprising the corresponding first portion of the chimeric
polypeptide assembly and the corresponding third portion of the chimeric polypeptide

assembly linked by a non-cleavable peptide of 1 to about 10 amino acids, where the ratio
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between the relative cytotoxicity and the relative effector cell antigen binding affinity
multiplied with the relative binding affinity to the target cell marker is greater than at least
3:1, 10:1, or greater than at least 30:1, or greater than at least 50:1, or greater than at least
100:1, or greater than at least 300:1, or greater than at least 500:1, or greater than at least
1000:1. In one embodiment of the foregoing, the non-cleavable peptide has the sequence
glycine-serine, serine-glycine, or multiple units of either dipeptide and the effector cell
antigen is CD3.

[0019] In one embodiment, the invention provides chimeric polypeptide assembly
compositions in which the EC50 value of the released first portion of the chimeric
polypeptide assembly composition in an in vitro cytotoxicity assay comprising both the T
cells and tumor cells bearing the target cell marker is <5000 pg/ml, even more preferably
<1000 pg/ml, even more preferably <500 pg/ml, even more preferably<350 pg/ml, even more
preferably<250 pg/ml, even more preferably <100 pg/ml, even more preferably<50 pg/ml,
even more preferably <10 pg/ml, and most preferably<5 pg/ml. In one embodiment, the EC50
value of the released first portion of the chimeric polypeptide assembly composition in the in
vitro assay is at least 10-fold, or at least 20-fold, or at least 30-fold, or at least 40-fold, or at
least 50-fold, or at least 60-fold, or at least 70-fold, or at least 80-fold, or at least 90-fold, or
at least 100-fold, or at least 120-fold less than the EC50 value of the intact chimeric
polypeptide assembly composition.

[0020] In some cases, the binding affinity of the first binding domain of the released first
portion to the tumor specific marker is greater compared to the binding affinity of the second
binding domain of the released first portion to the CD3 antigen. In one embodiment, the
binding affinity of the first binding domain of the released first portion to the target cell, as
measured by Kq4 constant in the in vitro assay, is at least one order of magnitude greater
compared to the binding affinity of the second binding domain to the CD3 antigen. In other
embodiments, the binding affinity of the first binding domain of the released first portion to
the target cell, as measured by K4 constant in an in vitro binding assay is between 10 to 10™
M and the Kq of the second binding domain is between 10” to 10 M. The binding affinity
can be determined by standard cell-based assays, ELISA, assays described in the Examples,
herein, or in other in vitro assays known in the art.

[0021] In another aspect, the invention relates to the enhanced properties of the chimeric
polypeptide assembly when administered to a subject. It is specifically contemplated that the
intact chimeric polypeptide assembly compositions comprising release segments exhibit less

cytotoxicity and/or reduced capacity to elicit the production of proinflammatory cytokines

11



WO 2017/040344 PCT/US2016/049137

compared to the released first portion component. In one embodiment, the invention
provides chimeric polypeptide assembly compositions wherein upon or following
administration of a composition comprising the chimeric polypeptide assembly to a subject,
the second portion of the assembly is cleaved in proximity to a tumor expressing a protease
capable of cleaving the RS. Upon cleavage of the second portion by said mammalian
protease and release of the first portion from the assembly, the first portion is capable of
concurrently binding to a T cell bearing the human CD3 antigen and to a tumor cell bearing
the tumor specific marker in the subject. In one embodiment, the concurrent binding of the
released first portion to a T cell bearing the CD3 antigen and the tumor cell bearing the tumor
cell marker results in the release of T cell-derived effector molecules. In the foregoing, the
effector molecule is selected from one or more effector molecules of the group consisting of
TNF-a, IFN-y, interleukin 2, perforin, and granzymes, or other T cell effector molecules
known in the art. As a consequence of the concurrent binding of the effector cell and the
target cell, an immunological synapse is created, which effects lysis of the target cell by the T
cell and the effector molecules.

[0022] In another aspect, the invention relates to chimeric polypeptide assembly
compositions with increased terminal half-life and other properties imparted by the bulking
moiety; e.g., XTEN. In one embodiment, the invention provides chimeric polypeptide
assembly compositions wherein the intact composition exhibits a half-life upon or following
administration to a subject that is at least 2-fold, 3-fold, 4-fold, 5-fold, 6-fold, 7-fold, 8-fold,
9-fold, or 10-fold greater compared to the half-life of the first portion not linked to said
second and third portions upon or following administration to a subject at a comparable dose.
In another embodiment, upon or following administration of the chimeric polypeptide
assembly to a subject and cleavage of the second portion and release of said first portion and
said third portion from said chimeric polypeptide assembly, said first portion has a half-life
that is at least 2-fold, 3-fold, 4-fold, 5-fold, 6-fold, 7-fold, 8-fold, 9-fold, or 10-fold less
compared to the intact chimeric polypeptide assembly in the subject. In a related
embodiment, the plasma Cmax concentration of the released first portion upon or following a
single administration of the chimeric polypeptide composition to the subject does not exceed
about 0.01 ng/ml, or about 0.1 ng/ml, or about 1 ng/ml, or about 10 ng/ml, or about 100
ng/ml. In another related embodiment, the plasma Cmax concentration of the released first
portion upon or following a single administration of the intact chimeric polypeptide
composition to the subject is at least 3-fold lower, or at least 10-fold lower, or at least 30-fold

lower, or at least 100-fold lower than the plasma Cmax concentration of the intact chimeric

12



WO 2017/040344 PCT/US2016/049137

polypeptide assembly in the same subject. Pharmacokinetic parameters can be measured
using plasma samples from a subject being administered with the subject chimeric
polypeptide assembly using methods described herein or conventional methods known in the
art. In another embodiment, upon or following administration to a subject, the intact chimeric
polypeptide assembly exhibits reduced extravasation from the blood circulatory system in the
subject compared to the chimeric polypeptide assembly in which the RS is cleaved, releasing
the first portion and the third portion. In the foregoing embodiments of this paragraph, the
subject can be mouse, rat, monkey, dog, and human.

[0023] In another aspect, the invention relates to pharmaceutical compositions of the
chimeric polypeptide assembly. In one embodiment, the invention provides pharmaceutical
compositions comprising the chimeric polypeptide assembly of any of the chimeric
polypeptide assembly disclosed herein, and one or more pharmaceutically suitable excipients
and, optionally, one or more carriers or stabilizers. In another embodiment, the
pharmaceutical composition is formulated for intradermal, subcutaneous, intravenous, intra-
arterial, intraabdominal, intraperitoneal, intrathecal, or intramuscular administration. In
another embodiment, the pharmaceutical composition is in a liquid form. In a related
embodiment, the pharmaceutical composition in a liquid form is supplied in a pre-filled
syringe for a single injection. In other embodiments, the pharmaceutical composition is
formulated as a lyophilized powder to be reconstituted prior to administration.

[0024] In another aspect, the invention relates to methods and uses of the chimeric
polypeptide assembly or a pharmaceutical composition comprising the chimeric polypeptide
assembly. In one embodiment, the invention provides a chimeric polypeptide assembly or a
pharmaceutical composition comprising the chimeric polypeptide assembly for the
preparation of a medicament for the treatment of a disease in a subject. In a related
embodiment, the medicament is used in a disease, wherein the disease is selected from the
group consisting of carcinoma, Hodgkin's lymphoma, and non-Hodgkin's lymphoma, diffuse
large B cell lymphoma, follicular lymphoma, mantle cell lymphoma, blastoma, breast cancer,
ER/PR+ breast cancer, Her2+ breast cancer, triple-negative breast cancer, colon cancer, colon
cancer with malignant ascites, mucinous tumors, prostate cancer, head and neck cancer, skin
cancer, melanoma, genito-urinary tract cancer, ovarian cancer, ovarian cancer with
malignant ascites, peritoneal carcinomatosis, uterine serous carcinoma, endometrial cancer,
cervix cancer, colorectal, uterine cancer, mesothelioma in the peritoneum, kidney cancer,
Wilm's tumor, lung cancer, small-cell lung cancer, non-small cell lung cancer, gastric cancer,

stomach cancer, small intestine cancer, liver cancer, hepatocarcinoma, hepatoblastoma,
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liposarcoma, pancreatic cancer, gall bladder cancer, cancers of the bile duct, esophageal
cancer, salivary gland carcinoma, thyroid cancer, epithelial cancer, arrhenoblastoma,
adenocarcinoma, sarcoma, and B-cell derived chronic lymphatic leukemia.

[0025] In another aspect, the invention relates to chimeric polypeptide assembly or a
pharmaceutical composition comprising the chimeric polypeptide assembly for use in a
method of treating a disease in a subject, wherein the method comprises administering the
chimeric polypeptide assembly or the pharmaceutical composition to a subject with the
disease, including but not limited to cancer. Where desired, the method comprises
administering to the subject in need thereof a therapeutically effective dose of a
pharmaceutical composition comprising the chimeric polypeptide assembly and one or more
excipients. In one embodiment of the method of treatment, the disease is selected from the
group consisting of carcinomas, Hodgkin's lymphoma, non-Hodgkin's lymphoma, B cell
lymphoma, T-cell lymphoma, follicular lymphoma, mantle cell lymphoma, blastoma, breast
cancer, colon cancer, prostate cancer, head and neck cancer, any form of skin cancer,
melanoma, genito-urinary tract cancer, ovarian cancer, ovarian cancer with malignant ascites,
peritoneal carcinomatosis, uterine serous carcinoma, endometrial cancer, cervical cancer,
colorectal cancer, an epithelia intraperitoneal malignancy with malignant ascites, uterine
cancer, mesothelioma in the peritoneum kidney cancers, lung cancer, small-cell lung cancer,
non-small cell lung cancer, gastric cancer, esophageal cancer, stomach cancer, small intestine
cancer, liver cancer, hepatocarcinoma, hepatoblastoma, liposarcoma, pancreatic cancer, gall
bladder cancer, cancers of the bile duct, salivary gland carcinoma, thyroid cancer, epithelial
cancer, adenocarcinoma, sarcomas of any origin, primary hematologic malignancies
including acute or chronic lymphocytic leukemias, acute or chronic myelogenous leukemias,
myeloproliferative neoplastic disorders, or myelodysplastic disorders, myasthenia gravis,
Morbus Basedow, Hashimoto thyroiditis, or Goodpasture syndrome. In another embodiment
of the method of treatment, the pharmaceutical composition is administered to the subject as
one or more therapeutically effective doses administered twice weekly, once a week, every
two weeks, every three weeks, or monthly. In another embodiment of the method of
treatment, the pharmaceutical composition is administered to the subject as one or more doses
over a period of at least two weeks, or at least one month, or at least two months, or at least
three months, or at least four months, or at least five months, or at least six months. In
another embodiment of the method of treatment, the dose is administered intradermally,
subcutaneously, intravenously, intra-arterially, intra-abdominally, intraperitoneally,

intrathecally, or intramuscularly. In another embodiment of the method of treatment, the
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dose is administered as a bolus dose or by infusion of 5 minutes to 96 hours as tolerated for
maximal safety and efficacy. In another embodiment of the method of treatment, the dose is
selected from the group consisting of at least about 0.005 mg/kg, at least about 0.01 mg/kg, at
least about 0.02 mg/kg, at least about 0.04 mg/kg, at least about 0.08 mg/kg, at least about 0.1
mg/kg, at least about 0.12 mg/kg, at least about 0.14 mg/kg, at least about 0.16 mg/kg, at least
about 0.18 mg/kg, at least about 0.20 mg/kg, at least about 0.22 mg/kg, at least about 0.24
mg/kg, at least about 0.26 mg/kg, at least about 0.27 mg/kg, at least about 0.28 mg/kg, at least
0.3 mg/kg, at least 0.4. mg/kg, at least about 0.5 mg/kg, at least about 0.6 mg/kg, at least
about 0.7 mg/kg, at least about 0.8 mg/kg, at least about 0.9 mg/kg, at least about 1.0 mg/kg,
at least about 1.5 mg/kg, or at least about 2.0 mg/kg. In another embodiment of the method of
treatment, the initial dose is selected from the group consisting of at least about 0.005 mg/kg,
at least about 0.01 mg/kg, at least about 0.02 mg/kg, at least about 0.04 mg/kg, at least about
0.08 mg/kg, at least about 0.1 mg/kg, and a subsequent dose is selected from the group
consisting of at least about 0.1 mg/kg, at least about 0.12 mg/kg, at least about 0.14 mg/kg, at
least about 0.16 mg/kg, at least about 0.18 mg/kg, at least about 0.20 mg/kg, at least about
0.22 mg/kg, at least about 0.24 mg/kg, at least about 0.26 mg/kg, at least about 0.27 mg/kg, at
least about 0.28 mg/kg, at least 0.3 mg/kg, at least 0.4. mg/kg, at least about 0.5 mg/kg, at
least about 0.6 mg/kg, at least about 0.7 mg/kg, at least about 0.8 mg/kg, at least about 0.9
mg/kg, at least about 1.0 mg/kg, at least about 1.5 mg/kg, or at least about 2.0 mg/kg. In
another embodiment of the method of treatment, the administration of the therapeutically
effective dose of the pharmaceutical composition to the subject results in a plasma
concentration of the chimeric polypeptide assembly of at least about 0.1 ng/mL to at least
about 2 ng/mL or more in the subject for at least about 3 days, at least about 7 days, at least
about 10 days, at least about 14 days, or at least about 21 days.

[0026] In another embodiments, the invention provides a pharmaceutical composition for
use in a method for the treatment of a disease, the method comprising administering the
pharmaceutical composition to a subject with the disease according to a treatment regimen
comprising one or more consecutive doses using a therapeutically effective dose. In one
embodiment of the pharmaceutical composition for the use in the method for the treatment of
a disease, the disease is selected from the group consisting of carcinomas, Hodgkin's
lymphoma, non-Hodgkin's lymphoma, B cell lymphoma, T-cell lymphoma, follicular
lymphoma, mantle cell lymphoma, blastoma, breast cancer, colon cancer, prostate cancer,
head and neck cancer, any form of skin cancer, melanoma, genito-urinary tract cancer,

ovarian cancer, ovarian cancer with malignant ascites, peritoneal carcinomatosis, uterine
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serous carcinoma, endometrial cancer, cervical cancer, colorectal cancer, an epithelia
intraperitoneal malignancy with malignant ascites, uterine cancer, mesothelioma in the
peritoneum kidney cancers, lung cancer, small-cell lung cancer, non-small cell lung cancer,
gastric cancer, esophageal cancer, stomach cancer, small intestine cancer, liver cancer,
hepatocarcinoma, hepatoblastoma, liposarcoma, pancreatic cancer, gall bladder cancer,
cancers of the bile duct, salivary gland carcinoma, thyroid cancer, epithelial cancer,
adenocarcinoma, sarcomas of any origin, primary hematologic malignancies including acute
or chronic lymphocytic leukemias, acute or chronic myelogenous leukemias,
myeloproliferative neoplastic disorders, or myelodysplastic disorders, myasthenia gravis,
Morbus Basedow, Hashimoto thyroiditis, or Goodpasture syndrome. In another embodiment
of the pharmaceutical composition for the use in the treatment of a disease, the treatment
regimen is part of a specified treatment cycle, wherein the specified treatment cycle
comprises administration of the pharmaceutical composition twice a week, every week, every
10 days, every two weeks, every three weeks, or every month per each treatment cycle. In
one embodiment, the treatment regimen results in the improvement of a clinical parameter or
endpoint associated with the disease in the subject, wherein the clinical parameter or endpoint
is selected from one or any combination of the group consisting of tumor shrinkage as a
complete, partial or incomplete response; time-to-progression, time to treatment failure,
biomarker response; progression-free survival; disease free-survival; time to recurrence; time
to metastasis; time of overall survival, improvement of quality of life; and improvement of
symptoms. In the foregoing embodiments of the method, the subject is selected from the
group consisting of mouse, rat, monkey, and human.

[0027] In another aspect, the invention relates to kits comprising the pharmaceutical
composition. In one embodiment, the invention provides a kit comprising the pharmaceutical
composition of any one of embodiments disclosed herein, a container and a label or package
insert on or associated with the container. In another embodiment, the invention provides a
kit comprising a pre-filled syringe containing the pharmaceutical composition of any one of
embodiments disclosed herein, and a label or package insert on or associated with the
syringe.

[0028] In another aspect, the invention relates to the differential characteristics and effects of
the intact versus the cleaved chimeric polypeptide assembly compositions. In one
embodiment, the invention provides a chimeric polypeptide assembly of any of the
embodiments disclosed herein, wherein the chimeric polypeptide assembly that is intact has

at least a 10-fold, or at least 20-fold, or at least 30-fold, or at least 40-fold, or at least 50-fold,
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or at least 60-fold, or at least 70-fold, or at least 80-fold, or at least 90-fold, or at least 100-
fold, or at least 1000-fold lower potential to effect production of a Th1 cytokine from an
effector cell compared to the corresponding first portion of the assembly that is not linked to
the assembly, when said assembly is in contact with the effector cell and a target cell. In one
embodiment, the production of the Thl cytokine is assayed in an in vitro assay comprising
PBMC or CD3+ T cells and target cells having a tumor specific marker antigen selected from
the group consisting of alpha 4 integrin, Ang2, B7-H3, B7-H6, CEACAMS, cMET, CTLAA4,
FOLR1,EpCAM, CCR5, CD19, HER2, HER?2 neu, HER3, HER4, HER1 (EGFR), PD-L1,
PSMA, CEA, MUC1(mucin), MUC-2, MUC3, MUC4, MUC5AC, MUC5B, MUC7, MUC16
BhCG, Lewis-Y, CD20, CD33, CD38, CD30, CD56 (NCAM), CD133, ganglioside GD3; 9-
O- Acetyl-GD3, GM2, Globo H, fucosyl GM1, GD2, carbonicanhydrase IX, CD44v6, Sonic
Hedgehog (Shh), Wue-1, plasma cell antigen 1, melanoma chondroitin sulfate proteoglycan
(MCSP), CCRS8, 6-transmembrane epithelial antigen of prostate (STEAP), mesothelin, A33
antigen, prostate stem cell antigen (PSCA), Ly-6, desmoglein 4, fetal acetylcholine receptor
(fnAChR), CD25, cancer antigen 19-9 (CA19-9), cancer antigen 125 (CA-125), Muellerian
inhibitory substance receptor type II (MISIIR), sialylated Tn antigen (s TN), fibroblast
activation antigen (FAP), endosialin (CD248), epidermal growth factor receptor variant III
(EGFRVIII), tumor-associated antigen L6 (TAL6), SAS, CD63, TAG72, Thomsen-
Friedenreich antigen (TF-antigen), insulin-like growth factor I receptor (IGF-IR ), Cora
antigen, CD7, CD22, CD70, CD79a, CD79b, G250, MT-MMPs, F19 antigen, CA19-9, CA-
125, alpha-fetoprotein (AFP), VEGFR1, VEGFR2, DLK1, SP17, ROR1, and EphA2. In the
foregoing embodiment, the Th1 cytokine is selected from the group consisting of IL-2,
TNF-alpha, and IFN-gamma. In another embodiment, the production of the Th1 cytokine is
assayed using blood or a fluid sample from a subject administered the chimeric polypeptide
assembly compared to a subject administered the corresponding first portion not linked to the
chimeric polypeptide assembly, with the result that the chimeric polypeptide assembly that is
intact has at least a 10-fold, or at least 20-fold, or at least 30-fold, or at least 40-fold, or at
least 50-fold, or at least 60-fold, or at least 70-fold, or at least 80-fold, or at least 90-fold, or
at least 100-fold, or at least 1000-fold lower potential to effect production of the Thl
cytokine. In the foregoing embodiment, the subject is selected from the group consisting of
mouse, rat, monkey, and human.

[0029] In other cases, the chimeric polypeptide assembly of any of the embodiments
disclosed herein exhibits the characteristic that the chimeric polypeptide assembly that is

intact has at least a 10-fold, or at least 20-fold, or at least 30-fold, or at least 40-fold, or at
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least 50-fold, or at least 60-fold, or at least 70-fold, or at least 80-fold, or at least 90-fold, or
at least 100-fold lower potential to extravasate from the circulation when administered to a
subject compared to the first portion not linked to the chimeric polypeptide assembly when
administered at a comparable dose to a subject.

[0030] In another aspect, the invention relates to nucleic acids encoding the subject
compositions. In one embodiment, the invention provides an isolated nucleic acid
comprising a polynucleotide sequence selected from (a) a polynucleotide encoding the
chimeric polypeptide assembly of any one of the embodiments disclosed herein, or (b) the
complement of the polynucleotide of (a). In another embodiment, the invention provides an
isolated nucleic acid comprising a polynucleotide sequence with at least 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% sequence identity to a polynucleotide
sequence set forth in Table 10 or Table 14. In another embodiment, the invention provides an
expression vector comprising a polynucleotide sequence of the foregoing embodiments and a
recombinant regulatory sequence operably linked to the polynucleotide sequence. In another
embodiment, the invention provides an isolated host cell, comprising the foregoing
expression vector. In one embodiment, the host cell is £. coli.

[0031] In another aspect, the invention relates to T cell binding compositions and nucleic
acids that encode them. In one embodiment, the invention provides a monomeric fusion
protein comprising an amino acid sequence having at least 90%, 91%, 92%, 93%, 94%, 95%.,
96%, 97%, 98%, 99%, or 100% sequence identity to an amino acid sequence selected from
the group consisting of the amino acid sequences set forth in Table 7, wherein the monomeric
fusion protein exhibits binding affinity to a CD3 antigen of a T cell. In another embodiment,
the invention provides an isolated nucleic acid comprising a polynucleotide sequence selected
from (a) a polynucleotide encoding the fusion protein of the foregoing T cell binding
composition, (b) a polynucleotide sequence having at least 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, 99%, or 100% sequence identity to a polynucleotide sequence selected from
the group consisting of the polynucleotide sequences set forth in Table 7; or (¢) the
complement of the polynucleotide of (a) or (b).

[0032] In another embodiment, the invention provides a method of use of the nucleic acid
encoding the fusion protein of the foregoing T cell binding composition in a method of
making a polynucleotide sequence encoding the chimeric polypeptide assembly of any one of
the chimeric polypeptide assembly embodiments disclosed herein, the method comprising
operably linking a polynucleotide sequence encoding a scFv with binding affinity to a target

cell marker disclosed herein or selected from the group of targets set forth in Table 2, in
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frame to a polynucleotide encoding the fusion protein of the foregoing disclosed T cell
binding composition. In another embodiment, the invention provides an expression vector
comprising the foregoing polynucleotide sequence and a recombinant regulatory sequence
operably linked to the polynucleotide sequence. The invention also provides an isolated host
cell, comprising the expression vector, wherein the host cell is E. coli.

[0033] In yet another aspect, the invention relates to methods of producing the chimeric
polypeptide assembly embodiments disclosed herein. In one embodiment, the invention
provides a method of producing a chimeric polypeptide assembly disclosed herein, the
method comprising transforming a host cell with an expression vector encoding the chimeric
polypeptide assembly, culturing the host cell under conditions permitting the chimeric
polypeptide assembly to be expressed in the transformed host cell, and isolating the chimeric
polypeptide assembly as a soluble fusion protein. In some embodiments, at least 70%, or at
least 80%, or at least 90%, or at least 95%, or at least 97%, or at least 99% of the first and the
second binding domains of the expressed fusion protein are correctly folded.

[0034] In other cases, the invention provides methods of inducing death of a target cell.
The method typically comprises contacting said target cell with a chimeric polypeptide
assembly of an embodiment disclosed herein and an effector cell. In an embodiment, the
contact results in an effect in the target cell including but not limited to loss of membrane
integrity, pyknosis, karyorrhexis, inducement of the intrinsic pathway of apoptosis,
inducement of the extrinsic pathway of apoptosis, apoptosis, cell lysis, and cell death.

[0035] Cytotoxicity resulting in cell death (e.g., necrosis or apoptosis) can be determined by
any suitable method, including, but not limited to, counting cells before and after treatment,
or measuring the level of a marker associated with live or dead cells. Degree of cell death
may be determined by any suitable method. In some embodiments, degree of cell death is
determined with respect to a starting condition. For example, an individual may have a
known starting amount of target cells, such as a starting cell mass or tumor of known size or
circulating target cells at a known concentration. In another example, one can compare
degree of cell death induced by one composition with respect to another (e.g. chimeric
polypeptide assembly linked to a bulking moiety and a chimeric polypeptide assembly not
linked to a bulking moiety). In such cases, degree of cell death may be expressed as a ratio of
surviving cells after treatment to the starting cell population. In some embodiments, degree of
cell death may be determined by a suitable cell death assay. In some embodiment, degree of
cell death may be determined by measurement of tumor size over time. A variety of cell

death assays are available, and may utilize a variety of detection methodologies. Examples of
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detection methodologies include, without limitation, the use of cell staining, microscopy,
flow cytometry, cell sorting, and combinations of these. Further non-limiting examples of cell
death assays are described in WO2011131472A1 and US20130052160, which is incorporated
herein by reference.

[0036] In one embodiment of the foregoing, the method is employed in an in vitro cell-based
assay comprising a mixed population of the target cells and the effector cells, and an effective
amount of the chimeric polypeptide assembly having binding affinity for antigens of the
target cell and the effector cell. In the assay, the target cell expresses a tumor specific marker
antigen including but not limited to alpha 4 integrin, Ang2, B7-H3, B7-H6, CEACAMS,
¢MET, CTLA4, FOLR1,EpCAM, CCRS, CD19, HER2, HER2 neu, HER3, HER4, HER 1
(EGFR), PD-L1, PSMA, CEA, MUC I (mucin), MUC-2, MUC3, MUC4, MUC5AC,
MUCSB, MUC7, MUC16 BhCG, Lewis-Y, CD20, CD33, CD38, CD30, CD56 (NCAM),
CD133, ganglioside GD3; 9-O- Acetyl-GD3, GM2, Globo H, fucosyl GM1, GD2,
carbonicanhydrase IX, CD44v6, Sonic Hedgehog (Shh), Wue-1, plasma cell antigen 1,
melanoma chondroitin sulfate proteoglycan (MCSP), CCR8, 6-transmembrane epithelial
antigen of prostate (STEAP), mesothelin, A33 antigen, prostate stem cell antigen (PSCA),
Ly-6, desmoglein 4, fetal acetylcholine receptor (fnAChR), CD25, cancer antigen 19-9
(CA19-9), cancer antigen 125 (CA-125), Muellerian inhibitory substance receptor type II
(MISIIR), sialylated Tn antigen (s TN), fibroblast activation antigen (FAP), endosialin
(CD248), epidermal growth factor receptor variant III (EGFRvIII), tumor-associated antigen
L6 (TALO), SAS, CD63, TAG72, Thomsen-Friedenreich antigen (TF-antigen), insulin-like
growth factor I receptor (IGF-IR ), Cora antigen, CD7, CD22, CD70, CD79a, CD79b, G250,
MT-MMPs, F19 antigen, CA19-9, CA-125, alpha-fetoprotein (AFP), VEGFR1, VEGFR2,
DLKI1, SP17, ROR1, and EphA2 and the effector cell is a is T cell wherein the effector cell
antigen is CD3. In other embodiments, the method of inducing death of a target cell is
employed in a subject having a cancer comprising a population of the target cell, wherein the
method comprises administering a therapeutically effective amount of the chimeric
polypeptide assembly to the subject. In one embodiment of the foregoing, the method
comprises administering the chimeric polypeptide assembly as one or more consecutively
administered therapeutically effective doses of a pharmaceutical composition comprising the
chimeric polypeptide assembly and one or more excipients. In another embodiment of the
foregoing, the method comprises a regimen of determining the amount of a pharmaceutical
composition needed to achieve a therapeutic effect in the subject having the cancer and

administering the amount as one or more consecutively doses to the subject. In the methods
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of inducing death of a target cell in a subject, wherein the target cell is a cancer cell, where
the cancer can be carcinoma, Hodgkin's lymphoma, and non-Hodgkin's lymphoma, diffuse
large B cell lymphoma, follicular lymphoma, mantle cell lymphoma, blastoma, breast cancer,
ER/PR+ breast cancer, Her2+ breast cancer, triple-negative breast cancer, colon cancer, colon
cancer with malignant ascites, mucinous tumors, prostate cancer, head and neck cancer, skin
cancer, melanoma, genito-urinary tract cancer, ovarian cancer, ovarian cancer with
malignant ascites, peritoneal carcinomatosis, uterine serous carcinoma, endometrial cancer,
cervix cancer, colorectal, uterine cancer, mesothelioma in the peritoneum, kidney cancer,
Wilm's tumor, lung cancer, small-cell lung cancer, non-small cell lung cancer, gastric cancer,
stomach cancer, small intestine cancer, liver cancer, hepatocarcinoma, hepatoblastoma,
liposarcoma, pancreatic cancer, gall bladder cancer, cancers of the bile duct, esophageal
cancer, salivary gland carcinoma, thyroid cancer, epithelial cancer, arrhenoblastoma,
adenocarcinoma, sarcoma, and B-cell derived chronic lymphatic leukemia. By use of the
inventive method in the subject with a cancer, the method results in an improvement of a
clinical parameter or endpoint wherein the clinical parameter or endpoint can be overall
survival, symptom endpoints, disease-free survival, objective response rate, complete
response, duration of response, progression-free survival, time to progression, time-to-
treatment failure, tumor measurement, tumor size, tumor response rate, time to metastasis,
and biomarker concentration. In other cases, use of the inventive method in the subject with a
cancer results in a reduction in the frequency, duration, or severity in diagnostically
associated side effects in the subject compared to administration of a comparable dose, in
mmoles/kg, to a comparable subject of a composition comprising the first portion and an
absence the second portion and third portion of the chimeric polypeptide assembly, wherein
the side effects can be one or more of the following: increased plasma levels of IL-2,
increased plasma levels of TNF-alpha, increased plasma levels of IFN-gamma, sepsis, febrile
neutropenia, neurotoxicity, convulsions, encephalopathy, cytokine release syndrome, speech
disturbance, equilibrium disturbance, fever, headache, confusion, hypotension, neutropenia,
nausea, impaired consciousness, disorientation, and increased liver enzymes.

[0037] In still other cases, the invention provides methods of delivering a therapeutic agent
to a tumor cell comprising a tumor specific marker, the method comprising administering to
the target cell the chimeric polypeptide assembly of any one of the embodiments disclosed
herein, wherein the therapeutic agent is delivered to the target cell via the first binding
domain of the first portion specifically binding to the tumor specific marker. In the

foregoing, the tumor specific marker is selected from the group consisting of alpha 4 integrin,

21



WO 2017/040344 PCT/US2016/049137

Ang2, B7-H3, B7-H6, CEACAMS, cMET, CTLA4, FOLR1,EpCAM, CCR5, CD19, HER2,
HER2 neu, HER3, HER4, HER1 (EGFR), PD-L1, PSMA, CEA, MUC 1(mucin), MUC-2,
MUC3, MUC4, MUC5AC, MUC5B, MUC7, MUC16 BhCG, Lewis-Y, CD20, CD33, CD38,
CD30, CD56 (NCAM), CD133, ganglioside GD3; 9-O- Acetyl-GD3, GM2, Globo H, fucosyl
GM1, GD2, carbonicanhydrase IX, CD44v6, Sonic Hedgehog (Shh), Wue-1, plasma cell
antigen 1, melanoma chondroitin sulfate proteoglycan (MCSP), CCR8, 6-transmembrane
epithelial antigen of prostate (STEAP), mesothelin, A33 antigen, prostate stem cell antigen
(PSCA), Ly-6, desmoglein 4, fetal acetylcholine receptor (fnAChR), CD25, cancer antigen
19-9 (CA19-9), cancer antigen 125 (CA-125), Muellerian inhibitory substance receptor type
IT (MISIIR), sialylated Tn antigen (s TN), fibroblast activation antigen (FAP), endosialin
(CD248), epidermal growth factor receptor variant III (EGFRvIII), tumor-associated antigen
L6 (TALO), SAS, CD63, TAG72, Thomsen-Friedenreich antigen (TF-antigen), insulin-like
growth factor I receptor (IGF-IR ), Cora antigen, CD7, CD22, CD70, CD79a, CD79b, G250,
MT-MMPs, F19 antigen, CA19-9, CA-125, alpha-fetoprotein (AFP), VEGFR1, VEGFR2,
DLKI1, SP17, ROR1, and EphA2. Where desired, the tumor specific marker is selected from
the group consisting of Alpha 4 Integrin, Ang2, CEACAMS, CD19, CD20, CD33, CD38,
¢MET, CTLA4, EpCAM, EphA2 FOLR 1, HER1(EGFR), HER2, HER3,

HER 1(EGFR)/HER3, HER2/3, Mesothelin, MUC1, PD-L1, PSMA, TAG-72, VEGFR1,
VEGFR2. In one embodiment of the method, the chimeric polypeptide assembly comprises
an amino acid sequence having at least 90%, or at least 91%, or at least 92%, or at least 93%,
or at least 94%, or at least 95%, or at least 96%, or at least 97%, or at least 98%, or at least
99%, or at least 100% sequence identity to a polypeptide sequence selected from the group
consisting of the sequences of Table 12. In another embodiment of the method, the chimeric
polypeptide assembly comprises an amino acid sequence having at least 90%, or at least 91%,
or at least 92%, or at least 93%, or at least 94%, or at least 95%, or at least 96%, or at least
97%, or at least 98%, or at least 99%, or at least 100% sequence identity to a polypeptide
sequence selected from the group consisting of the sequences set forth in FIG. 36 or FIG. 37.
In an embodiment of the foregoing methods, the tumor cell resides in a tumor in a subject,
wherein the subject can be mouse, rat, monkey, dog, and human.

[0038] In another aspect, the invention relates to physical characteristics of the chimeric
polypeptide assembly compositions and resulting properties when administered to a subject.
With respect to the chimeric polypeptide assembly embodiments disclosed herein, neither the
second portion nor the third portion of the chimeric polypeptide assembly has specific

binding affinity for the first portion. For each chimeric polypeptide assembly embodiments
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disclosed herein, the first portion accounts for less than 50% of the molecular weight of the
intact chimeric polypeptide assembly. In another embodiment, the first portion of the
chimeric polypeptide assembly embodiments disclosed herein accounts for less than 30%, or
less than 40%, or less than 50% of the apparent molecular weight factor of the chimeric
polypeptide assembly, when apparent molecular weight factor is assessed by size exclusion
chromatography. Further, upon cleavage of the second portion and release of said first
portion and said third portion from any of the chimeric polypeptide assembly embodiments
disclosed herein, the hydrodynamic radius of the released first portion is less than about 30%,
or less than about 40%, or less than about 50% of the hydrodynamic radius of the intact
chimeric polypeptide assembly, when hydrodynamic radius is assessed by size exclusion
chromatography. In one embodiment, the invention provides a chimeric polypeptide
assembly, wherein upon cleavage of the second portion and release of said first portion and
said third portion from said chimeric polypeptide assembly, the hydrodynamic radius of the
released first portion is less than about 5 nm, or less than about 4 nm, or less than about 3 nm
when hydrodynamic radius is determined by size exclusion chromatography. Accordingly,
the released first portion has greater ability to penetrate a tumor tissue compared to an intact
chimeric polypeptide assembly. In another embodiment, the hydrodynamic radius of an
intact chimeric polypeptide assembly disclosed herein is greater than about 8 nm, or greater
than about 9 nm, or greater than about 10 nm when hydrodynamic radius is determined by
size exclusion chromatography. Accordingly, an intact chimeric polypeptide assembly
administered to a subject with a tumor is less able to extravasate from vasculature of normal
tissue of the subject compared to the ability to extravasate from vasculature of the tumor.
[0039] It is specifically contemplated that the chimeric polypeptide assembly composition
embodiments can exhibit one or more or any combination of the properties disclosed herein.
It is further specifically contemplated that the methods of treatment can exhibit one or more

or any combination of the properties disclosed herein.

INCORPORATION BY REFERENCE
[0040] All publications, patents, and patent applications mentioned in this specification are
herein incorporated by reference to the same extent as if each individual publication, patent,
or patent application was specifically and individually indicated to be incorporated by

reference.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0041] The features and advantages of the invention may be further explained by reference
to the following detailed description and accompanying drawings that sets forth illustrative
embodiments

[0042] FIG. 1 depicts the various schematic figures used in various drawings, together with
descriptions of what they represent.

[0043] FIG. 2 depicts a ProTTA composition (also described as chimeric polypeptide
assembly herein) that is in the uncleaved, “pro” form and in the cleaved state after being
acted on by a tumor associated protease. The figure also describes some of the non-limiting
properties of both forms of the compositions.

[0044] FIG. 3 shows the uncleaved “pro” form in FIG. 3A and the cleaved form in FIG. 3B
in which the uncleaved form is depicted in proximity to an effector cell and a tumor
associated cell, each with cell-surface antigens; however the uncleaved form in FIG. 3A is
unable to concurrently bind the two cells because of the steric hindrance and shielding effects
of the bulking moiety on the targeting (or binding) domains, while the cleaved form in FIG.
3B, with the released targeting domains, permits the concurrent binding of the two cells and
allows and immune activation by the effector cell against the target tumor associated cell.
[0045] FIG. 4 shows schematic representations of two configurations of the ProTIA
compositions, illustrating that the Release Segment and the bulking moiety can be attached to
either the effector cell binding moiety or the tumor antigen binding moiety.

[0046] FIG. 5 shows schematic representations of two configurations of the ProTTIA
compositions in which two Release Segments and two bulking moieties are linked to the
binding moieties. In the case of FIG. 5A, one RS and bulking moiety is linked to the effector
cell binding moiety and the other RS and bulking moiety is linked to the tumor antigen
binding moiety, and the composition would be in a scFv configuration. In the case of FIG.
5B, both RS and bulking moieties are attached to either the effector cell binding moiety (on
the left) or the tumor antigen binding moiety (on the right), and the binding moieties would
be in a diabody configuration (thus permitting the composition to be produced in recombinant
form).

[0047] FIGs. 6A-6D shows schematic representations of two configurations of the ProTIA
compositions in which the bulking moiety is an XTEN polypeptide, and the RS and bulking
moiety is linked either to the effector cell binding moiety (on the left) or the RS and bulking

moiety is linked to the tumor antigen binding moiety (on the right).
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[0048] FIG. 7 shows schematic representations of two configurations of the ProTTIA
compositions in which two Release Segments and two XTEN are linked to the binding
moieties. In the case of FIG. 7A, one RS and one XTEN is linked to the effector cell binding
moiety and the other RS and bulking moiety is linked to the tumor antigen binding moiety,
and the composition would be in a scFv configuration. In the case of FIG. 7B, both RS and
XTEN are attached to either the effector cell binding moiety (on the right) or the tumor
antigen binding moiety (on the left), and the binding moieties would be in a diabody
configuration (thus permitting the composition to be produced in recombinant form).

[0049] FIG. 8 shows schematic representations of two configurations of the ProTTIA
compositions in which the RS and bulking moiety is linked either to the effector cell binding
moiety (on the left) or the tumor antigen binding moiety (on the right). FIG. 8A depicts the
binding moieties as XTEN. FIG. 8B depicts the binding moieties as albumin. FIG. 8C depicts
the binding moieties as an Fc¢ fragment.

[0050] FIG. 9 shows schematic representations of configurations of the ProTTA
compositions in which two Release Segments and two bulking moieties are linked to the
binding moieties. FIG. 9A depicts three configurations in which the two RS and XTEN are
linked to both the effector cell binding moiety and the tumor antigen binding moiety (on the
left), to the tumor antigen binding moiety (the center) or to the effector cell binding moiety
(on the right). FIG. 9B depicts four configurations in which the one RS and XTEN are linked
to the effector cell binding moiety and one RS and albumin are linked to the tumor antigen
binding moiety (on the upper left), one RS and an XTEN are linked to the tumor antigen
binding moiety and one RS and albumin are linked to the effector cell binding moiety (on the
upper right), both the RS and an XTEN and the RS and albumin are linked to the tumor
antigen binding moiety (on the lower left) and both the RS and an XTEN and the RS and
albumin are linked to the effector cell binding moiety (on the lower right). FIG. 9C depicts
four configurations in which the one RS and XTEN are linked to the effector cell binding
moiety and one RS and Fc are linked to the tumor antigen binding moiety (on the upper left),
one RS and an XTEN are linked to the tumor antigen binding moiety and one RS and Fc are
linked to the effector cell binding moiety (on the upper right), both the RS and an XTEN and
the RS and Fc are linked to the tumor antigen binding moiety (on the lower left) and both the
RS and an XTEN and the RS and Fc are linked to the effector cell binding moiety (on the
lower right).

[0051] FIG. 10 shows schematic representations of a ProTIA in proximity to tumor tissue (on

the left) and normal tissue (on the right) in which the more permeable vasculature in the
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tumor tissue permits the ProTIA to extravasate into the tissue where the tumor-associated
proteases can act on the RS, cleaving it and releasing the binding moieties, which in turn can
concurrently bind the effector cell and the tumor associated cell. In the case of the normal
tissue, the extravasation is either blocked by the tighter vasculature barriers or, in the case
where the ProTIA does extravasate, the ProTIA remains in the “pro” form and while able to
bind the effector cell, no tumor cells are present or, if present, insufficient proteases are
present to release the binding moieties, with the net effect that an immunological synapse is
not formed.

[0052] FIG. 11 shows a schematic representation of an scFv configuration of the effector
cell binding moiety the tumor antigen binding moiety, each with VH/VL pairs joined by
linkers, and in a tandem format.

[0053] FIG. 12 shows a schematic representation of a diabody configuration of the effector
cell binding moiety the tumor antigen binding moiety, each with VH/VL pairs joined by
linkers.

[0054] FIG. 13A shows a schematic representation of a generic construct design. FIGs. 13B
and 13C show schematic representations of ProTTIA compositions in which the effector cell
binding moiety and the tumor antigen binding moiety are in various permutations in scFv
configurations (FIG. 13B) [with variable heavy (VH) and variable light (VL) domains linked
either by intramolecular long linker (L) or intermolecular shorter linker (1)] and in diabody
configurations (FIG. 13C) [with the VH and VL domains linked either by long linker (L) or
intermolecular shorter linker (1).

[0055] FIG. 14 shows the purification of uncleaved AC1278 from fermentation media, as
described in Example 2. FIG. 14A shows exemplary SDS-PAGE of IMAC capture of
ACI1278 from fermentation media; FIG. 14B shows SDS-PAGE analysis of fractions in HIC
polishing step; FIG. 14C shows SDS-PAGE analysis of fractions in ImpRes-Q polishing step.
[0056] FIG. 15 shows the lot release analytics of uncleaved AC1278, as described in
Example 2. FIG. 15A shows the lot release analytical SEC chromatography of uncleaved
AC1278 (in solid line) against XTEN length standard (in dashed line); FIG. 15B shows the
lot release SDS-PAGE of uncleaved AC1278.

[0057] FIG. 16 shows the preparation of cleaved ProTIA-A using uncleaved AC1278, as
described in Example 2. FIG. 16A shows SDS-PAGE analysis of MMP-9 digestion reaction
mixture; FIG. 16B show SDS-PAGE analysis of IMAC purification of MMP-9 digestion

mixture to remove cleaved XTEN segment.
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[0058] FIG. 17 shows the lot release analytics of cleaved AC1278, as described in Example
2. FIG. 17A shows the lot release analytical SEC chromatography of cleaved AC1278 (in
solid line) against globular protein standard (in dashed line); FIG. 17B shows the lot release
SDS-PAGE of cleaved AC1278.

[0059] FIG. 18 shows the purification of uncleaved AC1476 from fermentation media, as
described in Example 3. FIG. 18 A shows exemplary SDS-PAGE of IMAC capture of
AC1476 from fermentation media; FIG. 18B shows SDS-PAGE analysis of fractions in HIC
polishing step; FIG. 18C shows SDS-PAGE analysis of fractions in ImpRes-Q polishing step.
[0060] FIG. 19 shows the lot release analytics of uncleaved AC1476 as described in
Example 3. FIG. 19A shows the lot release analytical SEC chromatography of uncleaved
AC1476 (in solid line) against XTEN length standard (in dashed line); FIG. 19B shows the
lot release SDS-PAGE of uncleaved AC1476 with Coomassie staining; FIG. 19C shows the
lot release SDS-PAGE of uncleaved AC1476 with silver staining.

[0061] FIG. 20 shows additional lot release analytics of uncleaved AC1476 as described in
Example 3. FIG. 20A shows the lot release ESI-MS of uncleaved AC1476; FIG. 20B shows
the lot release cation exchange chromatography of uncleaved AC1476.

[0062] FIG. 21 shows the preparation of cleaved ProTIA-A using uncleaved AC1476 as
described in Example 3. FIG. 21A shows the SDS-PAGE analysis of MMP-9 digestion
reaction mixture; FIG. 21B shows the SDS-PAGE analysis of anion exchange fractions of
MMP-9 digestion mixture to remove uncleaved substrate, as well as cleaved XTEN segment.
[0063] FIG. 22 shows the lot release analytics of cleaved AC1476 as described in Example
3. FIG. 22A shows the lot release analytical SEC of cleaved AC1476 (in solid line) against
globular protein standard (in dashed line); FIG. 22B shows the lot release SDS-PAGE of
cleaved AC1476 with Coomassie staining; FIG. 22C shows the lot release SDS-PAGE of
cleaved AC1476 with silver staining.

[0064] FIG. 23 shows the additional lot release analytics of cleaved AC1476 as described in
Example 3. FIG. 23 A shows the lot release ESI-MS of cleaved AC1476; FIG. 23B shows the
lot release cation exchange chromatography of cleaved AC1476.

[0065] FIG. 24 shows binding of protease-treated and untreated anti-EpCAM x anti-CD3
ProTIA for its ligand, as described in Example 4.

[0066] FIG. 25 depicts results from the experiment to determine the in vitro activity of
protease-treated and untreated anti-EpCAM x anti-CD3 ProTIA, as described in Example 6.
[0067] FIG. 26 depicts results from the experiment to determine the in vitro specificity of
anti-EpCAM x anti-CD3 ProTIA, as described in Example 6.
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[0068] FIG. 27 depicts results from the experiment to determine the in vitro activity of
protease-treated, protease-untreated and protease-uncleavable anti-EpCAM x anti-CD3
ProTIA, as described in Example 6.

[0069] FIG. 28 depicts results from the experiment to determine the PK of protease-treated
and untreated anti-EpCAM x anti-CD3 ProTIA, as described in Example 9.

[0070] FIG. 29 shows schematic representations of the alternate N- to C-terminus
configurations of a T-cell binding composition. FIG. 29A shows the configuration of the
effector cell binding moiety (ECBM) followed by release site segment (RS) and XTEN
while FIG. 29B shows the configuration of XTEN followed by the RS segment and then
ECBM.

[0071] FIG. 30 depicts results from the experiment to determine the in vitro activity of
protease-treated, protease-untreated and protease-noncleavable anti-EpCAM x anti-CD3
ProTIA in SK-OV-3 as described in Example 6.

[0072] FIG. 31 depicts tumor volume results from experiment to determine the anti-tumor
effect of protease-treated and untreated anti-EpCAM x anti-CD3 ProTIA, as described in
Example 10.

[0073] FIG. 32 depicts body weight results from an experiment to determine the anti-tumor
effect of protease-treated and untreated anti-EpCAM x anti-CD3 ProTIA, as described in
Example 10.

[0074] FIG. 33 depicts results from an experiment to determine the cytokine profile of
protease-treated and untreated anti-EpCAM x anti-CD3 ProTIA, as described in Example 12.
FIG. 33 A shows the results of the assay to detect IL-2 and FIG. 33B shows the results to
detect IL-4.

[0075] FIG. 34 depicts results from an experiment to determine the cytokine profile of
protease-treated and untreated anti-EpCAM x anti-CD3 ProTIA, as described in Example 12.
FIG. 34A shows the results of the assay to detect IL-6 and FIG. 34B shows the results to
detect IL-10.

[0076] FIG. 35 depicts results from an experiment to determine the cytokine profile of
protease-treated and untreated anti-EpCAM x anti-CD3 ProTIA, as described in Example 12.
FIG. 35A shows the results of the assay to detect [FN-gamma and FIG. 35B shows the results
to detect TNF-alpha.

[0077] FIG. 36: The amino acid sequence of the AC1476 aEpCAM-aCD3 ProTIA.

[0078] FIG. 37: The amino acid sequence of the AC1489 aEpCAM-aCD3 ProTIA.
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[0079] FIG. 38 depicts HCT-116 tumor volume results from experiment to determine the
anti-tumor effect of anti-EpCAM x anti-CD3 ProTIA, protease-treated anti-EpCAM x anti-
CD3 ProTIA and non-cleavable anti-EpCAM x anti-CD3 ProTIA, as described in Example
13.

[0080] FIG. 39 depicts body weight results from experiment to determine the anti-HCT-116
tumor effect of anti-EpCAM x anti-CD3 ProTIA, protease-treated anti-EpCAM x anti-CD3
ProTIA and non-cleavable anti-EpCAM x anti-CD3 ProTIA, as described in Example 13.
[0081] FIG. 40 depicts results from the experiment to determine the in vitro activity of
protease-treated, protease-untreated and protease-non cleavable anti-EpCAM x anti-CD3
ProTIA in SK-OV-3 with human purified CD3 positive T cells as described in Example 14.
[0082] FIG. 41 depicts results from the experiment to determine the in vitro activity of
protease-treated, protease-untreated and protease-non cleavable anti-EpCAM x anti-CD3
ProTIA in OVCAR-3 with human purified CD3 positive T cells as described in Example 14.
[0083] FIG. 42 depicts results from the experiment to measure activation of CD69 on CD8
and CD4 cells in co-culture of PBMC and SK-OV-3 cells with protease-treated, protease-
untreated and protease noncleavable anti-EpCAM x anti-CD3 ProTIA, as described in
Example 8. FIG. 42A depicts the activation of CD69 on CD8 cells, while FIG. 42B depicts
the activation of CD69 on CD4 cells.

[0084] FIG. 43 depicts results from the experiment to measure activation of both CD69 and
CD25 on CD8 and CD4 cells in co-culture of PBMC and SK-OV-3 cells with protease-
treated, protease-untreated and protease noncleavable anti-EpCAM x anti-CD3 ProTIA, as
described in Example 8. FIG. 43 A depicts the activation of both CD69 and CD25 on CD8
cells, while FIG. 43B depicts the activation of both CD69 and CD25 on CD4 cells.

[0085] FIG. 44 depicts results from the experiment to measure activation of CD69 on CD8
and CD4 cells in co-culture of purified CD3+ cells and SK-OV-3 cells with protease-treated,
protease-untreated and protease noncleavable anti-EpCAM x anti-CD3 ProTIA, as described
in Example 8. FIG. 44A depicts the activation of CD69 on CDS8 cells, while FIG. 44B depicts
the activation of CD69 on CD4 cells.

[0086] FIG. 45 depicts results from the experiment to measure activation of both CD69 and
CD25 on CD8 and CD4 cells in co-culture of purified CD3+ cells and SK-OV-3 cells with
protease-treated, protease-untreated and protease noncleavable anti-EpCAM x anti-CD3
ProTIA, as described in Example 8. FIG. 45A depicts the activation of both CD69 and CD25
on CD8 cells, while FIG. 45B depicts the activation of both CD69 and CD25 on CD4 cells.
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[0087] FIG. 46 depicts results from the experiment to measure activation of CD69 on CD8
and CD4 cells in co-culture of purified CD3+ cells and OVCARS3 cells with protease-treated,
protease-untreated and protease noncleavable anti-EpCAM x anti-CD3 ProTIA, as described
in Example 8. FIG. 46A depicts the activation of CD69 on CDS8 cells, while FIG. 46B depicts
the activation of CD69 on CD4 cells.

[0088] FIG. 47 depicts results from the experiment to measure activation of both CD69 and
CD25 on CD8 and CD4 cells in co-culture of purified CD3+ cells and OVCARS3 cells with
protease-treated, protease-untreated and protease noncleavable anti-EpCAM x anti-CD3
ProTIA, as described in Example 8. FIG. 47A depicts the activation of both CD69 and CD25
on CD8 cells, while FIG. 47B depicts the activation of both CD69 and CD25 on CD4 cells.
[0089] FIG. 48 depicts results from the experiment to measure activation of CD69 on CD8
and CD4 cells in co-culture of PBMC and OVCAR3 cells with protease-treated, protease-
untreated and protease noncleavable anti-EpCAM x anti-CD3 ProTIA, as described in
Example 8. FIG. 48A depicts the activation of CD69 on CD8 cells, while FIG. 48B depicts
the activation of CD69 on CD4 cells.

[0090] FIG. 49 depicts results from the experiment to measure activation of both CD69 and
granzyme B in CD8 and CD4 cells in co-culture of PBMC and OVCAR3 cells with protease-
treated, protease-untreated and protease noncleavable anti-EpCAM x anti-CD3 ProTIA, as
described in Example 8. FIG. 49A depicts the activation of both CD69 and granzyme B in
CDS cells, while FIG. 49B depicts the activation of both CD69 and granzyme B in CD4 cells.
[0091] FIG. 50 depicts results from the experiment to measure release of cytokines IL-2 and
IL-4 in co-culture of purified CD3+ cells and SK-OV-3 cells with protease-treated, protease-
untreated and protease noncleavable anti-EpCAM x anti-CD3 ProTIA, as described in
Example 15. FIG. 5S0A depicts the concentration of released IL-2, while FIG. 50B depicts the
concentration of released IL-4.

[0092] FIG. 51 depicts results from the experiment to measure release of cytokines IL-6 and
IL-10 in co-culture of purified CD3+ cells and SK-OV-3 cells with protease-treated,
protease-untreated and protease noncleavable anti-EpCAM x anti-CD3 ProTIA, as described
in Example 15. FIG. 51A depicts the concentration of released IL-6, while FIG. 51B depicts
the concentration of released IL-10.

[0093] FIG. 52 depicts results from the experiment to measure release of cytokines TNF-
alpha and IFN-gamma in co-culture of purified CD3+ cells and SK-OV-3 cells with protease-

treated, protease-untreated and protease noncleavable anti-EpCAM x anti-CD3 ProTIA, as
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described in Example 15. FIG. 52A depicts the concentration of released TNF-alpha, while
FIG. 52B depicts the concentration of released [IFN-gamma.

[0094] FIG. 53 shows the binding curves of protease-treated, protease-untreated and
noncleavable antiEpCAM x antiCD3 ProTIA for CD3&6 ligands, as described in Example 16.
[0095] FIG. 54 shows binding specificity of protease treated antiEpCAM x antiCD3 ProTIA
for rhEpCAM ligand, as described in Example 17.

[0096] FIG. 55 depicts SW480 tumor volume results from the experiment to determine the
antitumor effect of antiEpCAM x antiCD3 ProTIA, protease treated antiEpCAM x antiCD3
ProTIA and noncleavable antiEpCAM x antiCD3 ProTIA, as described in Example 18.
[0097] FIG. 56 depicts body weight results from the experiment to determine the antiSW480
tumor effect of antiEpCAM x antiCD3 ProTIA, protease-treated antiEpCAM x antiCD3
ProTIA and noncleavable antiEpCAM x antiCD3 ProTIA, as described in Example 18.
[0098] FIG. 57 depicts results from the experiment to determine the in vitro activity of
protease-treated, protease-untreated and protease-noncleavable antiEpCAM x antiCD3
ProTIA in SKOV3 with human PBMC as described in Example 23.

[0099] FIG. 58 depicts results from the experiment to determine the in vitro activity of
protease-treated, protease-untreated and protease-noncleavable antiEpCAM x antiCD3
ProTIA in OVCARS3 with human PBMC as described in Example 23.

[00100] FIG. 59 depicts results from the experiment to determine the in vitro activity of
protease-treated, protease-untreated and protease-noncleavable antiEpCAM x antiCD3
ProTIA in HCT116 with human PBMC as described in Example 23.

[00101] FIG. 60 depicts results from the experiment to determine the in vitro activity of
protease-treated, protease-untreated and protease-noncleavable antiEpCAM x antiCD3

ProTIA in SW480 with human PBMC as described in Example 23.

DETAILED DESCRIPTION OF THE INVENTION
[00102] Before the embodiments of the invention are described, it is to be understood that
such embodiments are provided by way of example only, and that various alternatives to the
embodiments of the invention described herein may be employed in practicing the invention.
Numerous variations, changes, and substitutions will now occur to those skilled in the art
without departing from the invention.
[00103] Unless otherwise defined, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art to which this invention

belongs. Although methods and materials similar or equivalent to those described herein can
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be used in the practice or testing of the present invention, suitable methods and materials are
described below. In case of conflict, the patent specification, including definitions, will
control. In addition, the materials, methods, and examples are illustrative only and not
intended to be limiting. Numerous variations, changes, and substitutions will now occur to

those skilled in the art without departing from the invention.
DEFINITIONS

[00104] In the context of the present application, the following terms have the meanings
ascribed to them unless specified otherwise:

TP I ITS
a

[00105] As used throughout the specification and claims, the terms an” and “the” are

used in the sense that they mean “at least one”, “at least a first”, “one or more” or “a
plurality” of the referenced components or steps, except in instances wherein an upper limit is
thereafter specifically stated. Therefore, a “cleavage sequence”, as used herein, means “at
least a first cleavage sequence” but includes a plurality of cleavage sequences. The operable
limits and parameters of combinations, as with the amounts of any single agent, will be
known to those of ordinary skill in the art in light of the present disclosure.

[00106] The terms “polypeptide”, “peptide”, and “protein” are used interchangeably herein to
refer to polymers of amino acids of any length. The polymer may be linear or branched, it
may comprise modified amino acids, and it may be interrupted by non-amino acids. The
terms also encompass an amino acid polymer that has been modified, for example, by
disulfide bond formation, glycosylation, lipidation, acetylation, phosphorylation, or any other
manipulation, such as conjugation with a labeling component.

[00107] The term “monomeric” as applied to a polypeptide refers to the state of the
polypeptide as being a single continuous amino acid sequence substantially unassociated with
one or more additional polypeptide of the same or different sequence. The monomeric state
of the polypeptide can be ascertained as a single proteinaceous entity of the same molecular
weight by size exclusion chromatography.

[00108] As used herein, the term “amino acid” refers to either natural and/or unnatural or
synthetic amino acids, including but not limited to both the D or L optical isomers, and amino
acid analogs and peptidomimetics. Standard single or three letter codes may be used to
designate amino acids.

[00109] The term “natural L-amino acid” or “L-amino acid” means the L optical isomer

forms of glycine (G), proline (P), alanine (A), valine (V), leucine (L), isoleucine (I),
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methionine (M), cysteine (C), phenylalanine (F), tyrosine (Y), tryptophan (W), histidine (H),
lysine (K), arginine (R), glutamine (Q), asparagine (N), glutamic acid (E), aspartic acid (D),
serine (S), and threonine (T).

[00110] The term “non-naturally occurring,” as applied to sequences and as used herein,
means polypeptide or polynucleotide sequences that do not have a counterpart to, are not
complementary to, or do not have a high degree of homology with a wild-type or naturally-
occurring sequence found in a mammal. For example, a non-naturally occurring polypeptide
or fragment may share no more than 99%, 98%, 95%, 90%, 80%, 70%, 60%, 50% or even
less amino acid sequence identity as compared to a natural sequence when suitably aligned.
[00111] The terms “hydrophilic” and “hydrophobic” refer to the degree of affinity that a
substance has with water. A hydrophilic substance has a strong affinity for water, tending to
dissolve in, mix with, or be wetted by water, while a hydrophobic substance substantially
lacks affinity for water, tending to repel and not absorb water and tending not to dissolve in
or mix with or be wetted by water. Amino acids can be characterized based on their
hydrophobicity. A number of scales have been developed. An example is a scale developed
by Levitt, M, et al., J Mol Biol (1976) 104:59, which is listed in Hopp, TP, et al., Proc Natl
Acad Sci U S A (1981) 78:3824. Examples of “hydrophilic amino acids” are arginine,
lysine, threonine, alanine, asparagine, and glutamine. Of particular interest are the
hydrophilic amino acids aspartate, glutamate, and serine, and glycine. Examples of
“hydrophobic amino acids” are tryptophan, tyrosine, phenylalanine, methionine, leucine,
isoleucine, and valine.

[00112] A “fragment” when applied to a biologically active protein (and not an antibody), is a
truncated form of a the biologically active protein that retains at least a portion of the
therapeutic and/or biological activity. A “variant,” when applied to a biologically active
protein is a protein with sequence homology to the native biologically active protein that
retains at least a portion of the therapeutic and/or biological activity of the biologically active
protein. For example, a variant protein may share at least 70%, 75%, 80%, 85%, 90%, 95%,
96%, 97%, 98% or 99% amino acid sequence identity compared with the reference
biologically active protein. As used herein, the term “biologically active protein variant”
includes proteins modified deliberately, as for example, by site directed mutagenesis,
synthesis of the encoding gene, insertions, or accidentally through mutations and that retain
activity.

[00113] The term “‘sequence variant” means polypeptides that have been modified compared

to their native or original sequence by one or more amino acid insertions, deletions, or
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substitutions. Insertions may be located at either or both termini of the protein, and/or may
be positioned within internal regions of the amino acid sequence. A non-limiting example is
substitution of an amino acid in an XTEN with a different amino acid. In deletion variants,
one or more amino acid residues in a polypeptide as described herein are removed. Deletion
variants, therefore, include all fragments of a described polypeptide sequence. In substitution
variants, one or more amino acid residues of a polypeptide are removed and replaced with
alternative residues. In one aspect, the substitutions are conservative in nature and
conservative substitutions of this type are well known in the art.

[00114] The term “moiety” means a component of a larger composition or that is intended to
be incorporated into a larger composition, such as a proteinaceous portion joined to a larger
polypeptide as a contiguous or non-contiguous sequence. A moiety of a larger composition
can confer a desired functionality. For example, a bulking moiety may confer the
functionality of increasing molecular weight and/or half-life of a resulting larger composition
with which the bulking moiety is associated.

[00115] The term “release segment” or "RS" refers to a cleavage sequence in compositions
that can be recognized and cleaved by one or more proteases, effecting release of one or more
portions or moieties from the composition. As used herein, “mammalian protease” means a
protease that normally exists in the body fluids, cells, tissues, and may be found in higher
levels in certain target tissues or cells, e.g., in diseased tissues (e.g., tumor) of a mammal. RS
sequences can be engineered to be cleaved by various mammalian proteases or multiple
mammalian proteases that are present in or proximal to target tissues in a subject or are
introduced in an in vitro assay. Other equivalent proteases (endogenous or exogenous) that
are capable of recognizing a defined cleavage site can be utilized. It is specifically
contemplated that the RS sequence can be adjusted and tailored to the protease utilized and
can incorporate linker amino acids to join to adjacent polypeptides

[00116] The term “within”, when referring to a first polypeptide being linked to a second
polypeptide, encompasses linking or fusion of an additional component that connects the N-
terminus of the first or second polypeptide to the C-terminus of the second or first
polypeptide, respectively, as well as insertion of the first polypeptide into the sequence of the
second polypeptide. For example, when an RS component is linked “within” a chimeric
polypeptide assembly, the RS may be linked to the N-terminus, the C-terminus, or may be
inserted between any two amino acids of an XTEN polypeptide.

[00117] “Activity” as applied to form(s) of a composition provided herein, refers to an action

or effect, including but not limited to receptor binding, antagonist activity, agonist activity, a
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cellular or physiologic response, cell lysis, cell death, or an effect generally known in the art
for the effector component of the composition, whether measured by an in vitro, ex vivo or in
vivo assay or a clinical effect.

[00118] “Effector cell”, as used herein, includes any eukaryotic cells capable of conferring an
effect on a target cell. For example, an effect cell can induce loss of membrane integrity,
pyknosis, karyorrhexis, apoptosis, lysis, and/or death of a target cell. In another example, an
effector cell can induce division, growth, differentiation of a target cell or otherwise altering
signal transduction of a target cell. Non-limiting examples of effector cell include plasma
cell, T cell, CD4 cell, CDS8 cell, B cell, cytokine induced killer cell (CIK cell), master cell,
dendritic cell, regulatory T cell (RegT cell), helper T cell, myeloid cell, macrophage, and NK
cell.

[00119] An “effector cell antigen” refers to molecules expressed by an effector cell, including
without limitation cell surface molecules such as proteins, glycoproteins or lipoproteins.
Exemplary effector cell antigens include proteins of the CD3 complex or the T cell receptor
(TCR), CD4, CD8, CD25, CD38, CD69, CD45RO, CD57, CD95, CD107, and CD154, as
well as effector molecules such as cytokines in association with, bound to, expressed within,
or expressed and released by, an effector cell. An effector cell antigen can serve as the
binding counterpart of a binding domain of the subject chimeric polypeptide assembly. Non-
limiting examples of effector cell antigens to which the subject composition may bind include
antigens on the cell surface such as CD3, CD4, CD8, CD25, CD38, CD69, CD45RO, CD57,
CD95, CD107, and CD154 as well as Th1 cytokines selected from 1L.2, IL10, IL12, IFNY,
and TNFa.

[00120] As used herein, the term "ELISA" refers to an enzyme-linked immunosorbent assay
as described herein or as otherwise known in the art.

[00121] A “host cell” includes an individual cell or cell culture which can be or has been a
recipient for the subject vectors into which exogenous nucleic acid has been introduced, such
as those described herein. Host cells include progeny of a single host cell. The progeny may
not necessarily be completely identical (in morphology or in genomic of total DNA
complement) to the original parent cell due to natural, accidental, or deliberate mutation. A
host cell includes cells transfected in vivo with a vector of this invention.

[00122] “Isolated”, when used to describe the various polypeptides disclosed herein, means
polypeptide that has been identified and separated and/or recovered from a component of its
natural environment or from a more complex mixture (such as during protein purification).

Contaminant components of its natural environment are materials that would typically
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interfere with diagnostic or therapeutic uses for the polypeptide, and may include enzymes,
hormones, and other proteinaceous or non-proteinaceous solutes. As is apparent to those of
skill in the art, a non-naturally occurring polynucleotide, peptide, polypeptide, protein,
antibody, or fragments thereof, does not require “isolation” to distinguish it from its naturally
occurring counterpart. In addition, a “concentrated”, “separated” or “diluted” polynucleotide,
peptide, polypeptide, protein, antibody, or fragments thereof, is distinguishable from its
naturally occurring counterpart in that the concentration or number of molecules per volume
is generally greater than that of its naturally occurring counterpart. In general, a polypeptide
made by recombinant means and expressed in a host cell is considered to be “isolated.”
[00123] An “isolated nucleic acid” is a nucleic acid molecule that is identified and separated
from at least one contaminant nucleic acid molecule with which it is ordinarily associated in
the natural source of the polypeptide-encoding nucleic acid. For example, an isolated
polypeptide-encoding nucleic acid molecule is other than in the form or setting in which it is
found in nature. Isolated polypeptide-encoding nucleic acid molecules therefore are
distinguished from the specific polypeptide-encoding nucleic acid molecule as it exists in
natural cells. However, an isolated polypeptide-encoding nucleic acid molecule includes
polypeptide-encoding nucleic acid molecules contained in cells that ordinarily express the
polypeptide where, for example, the nucleic acid molecule is in a chromosomal or extra-
chromosomal location different from that of natural cells.

[00124] A “chimeric” protein or polypeptide contains at least one fusion polypeptide
comprising at least one region in a different position in the sequence than that which occurs
in nature. The regions may normally exist in separate proteins and are brought together in the
fusion polypeptide; or they may normally exist in the same protein but are placed in a new
arrangement in the fusion polypeptide. A chimeric protein may be created, for example, by
chemical synthesis, or by creating and translating a polynucleotide in which the peptide
regions are encoded in the desired relationship.

[00125] “Fused,” and “fusion” are used interchangeably herein, and refers to the joining
together of two or more peptide or polypeptide sequences by recombinant means. A "fusion
protein" or "chimeric protein” comprises a first amino acid sequence linked to a second
amino acid sequence with which it is not naturally linked in nature.

[00126] “XTENylated” is used to denote a peptide or polypeptide that has been modified by
the linking or fusion of one or more XTEN polypeptides (described, below) to the peptide or

polypeptide, whether by recombinant or chemical cross-linking means.
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[00127] “Operably linked” means that the DNA sequences being linked are contiguous, and
in reading phase or in-frame. An “in-frame fusion” refers to the joining of two or more open
reading frames (ORFs) to form a continuous longer ORF, in a manner that maintains the
correct reading frame of the original ORFs. For example, a promoter or enhancer is operably
linked to a coding sequence for a polypeptide if it affects the transcription of the polypeptide
sequence. Thus, the resulting recombinant fusion protein is a single protein containing two or
more segments that correspond to polypeptides encoded by the original ORFs (which
segments are not normally so joined in nature).

[00128] “Crosslinking,” “conjugating,” “link,” “linking” and “joined to” are used
interchangeably herein, and refer to the covalent joining of two different molecules by a
chemical reaction. The crosslinking can occur in one or more chemical reactions, as known in
the art.

[00129] The term “conjugation partner” as used herein, refers to the individual components
that can be linked or are linked in a conjugation reaction.

[00130] The term “conjugate” (used as a noun) is intended to refer to the heterogeneous
molecule formed as a result of covalent linking of conjugation partners one to another, e.g., a
binding domain covalently linked to a release segment.

[00131] “Cross-linker” and “cross-linking agent” are used interchangeably and in their
broadest context to mean a chemical entity used to covalently join two or more entities. For
example, a cross-linker joins two, three, four or more peptides, or joins a peptide to an
XTEN. It will be understood by one of skill in the art that a cross-linker can refer to the
covalently-bound reaction product remaining after the crosslinking of the reactants. The
cross-linker can also comprise one or more reactants which have not yet reacted but which
are capable to react with another entity.

[00132] In the context of polypeptides, a “linear sequence” or a “sequence” is an order of
amino acids in a polypeptide in an amino to carboxyl terminus (N- to C-terminus) direction in
which residues that neighbor each other in the sequence are contiguous in the primary
structure of the polypeptide. A “partial sequence” is a linear sequence of part of a
polypeptide that is known to comprise additional residues in one or both directions.

[00133] “Heterologous” means derived from a genotypically distinct entity from the rest of
the entity to which it is being compared. For example, a glycine rich sequence removed from
its native coding sequence and operatively linked to a coding sequence other than the native

sequence is a heterologous glycine rich sequence. The term “heterologous” as applied to a
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polynucleotide, a polypeptide, means that the polynucleotide or polypeptide is derived from a
genotypically distinct entity from that of the rest of the entity to which it is being compared.
[00134] The terms “polynucleotides”, “nucleic acids”, “nucleotides” and “oligonucleotides”
are used interchangeably. They refer to nucleotides of any length, encompassing a singular
nucleic acid as well as plural nucleic acids, either deoxyribonucleotides or ribonucleotides, or
analogs thereof. Polynucleotides may have any three-dimensional structure, and may
perform any function, known or unknown. The following are non-limiting examples of
polynucleotides: coding or non-coding regions of a gene or gene fragment, loci (locus)
defined from linkage analysis, exons, introns, messenger RNA (mRNA), transfer RNA,
ribosomal RNA, ribozymes, cDNA, recombinant polynucleotides, branched polynucleotides,
plasmids, vectors, isolated DNA of any sequence, isolated RNA of any sequence, nucleic
acid probes, and primers. A polynucleotide may comprise modified nucleotides, such as
methylated nucleotides and nucleotide analogs. If present, modifications to the nucleotide
structure may be imparted before or after assembly of the polymer. The sequence of
nucleotides may be interrupted by non-nucleotide components. A polynucleotide may be
further modified after polymerization, such as by conjugation with a labeling component.
[00135] The term “complement of a polynucleotide” denotes a polynucleotide molecule
having a complementary base sequence and reverse orientation as compared to a reference
sequence, such that it could hybridize with a reference sequence with complete fidelity.
[00136] “Recombinant” as applied to a polynucleotide means that the polynucleotide is the
product of various combinations of recombination steps which may include cloning,
restriction and/or ligation steps, and other procedures that result in expression of a
recombinant protein in a host cell.

[00137] The terms “gene” and “gene fragment” are used interchangeably herein. They refer
to a polynucleotide containing at least one open reading frame that is capable of encoding a
particular protein after being transcribed and translated. A gene or gene fragment may be
genomic or cDNA, as long as the polynucleotide contains at least one open reading frame,
which may cover the entire coding region or a segment thereof. A “fusion gene” is a gene
composed of at least two heterologous polynucleotides that are linked together.

[00138] As used herein, a "coding region" or "coding sequence" is a portion of polynucleotide
which consists of codons translatable into amino acids. Although a "stop codon" (TAG,
TGA, or TAA) is typically not translated into an amino acid, it may be considered to be part
of a coding region, but any flanking sequences, for example promoters, ribosome binding

sites, transcriptional terminators, introns, and the like, are not part of a coding region. The
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boundaries of a coding region are typically determined by a start codon at the 5' terminus,
encoding the amino terminus of the resultant polypeptide, and a translation stop codon at the
3' terminus, encoding the carboxyl terminus of the resulting polypeptide. Two or more
coding regions of the present invention can be present in a single polynucleotide construct,
e.g., on a single vector, or in separate polynucleotide constructs, e.g., on separate (different)
vectors. It follows, then, that a single vector can contain just a single coding region, or
comprise two or more coding regions, e.g., a single vector can separately encode a binding
domain-A and a binding domain-B as described below. In addition, a vector, polynucleotide,
or nucleic acid of the invention can encode heterologous coding regions, either fused or
unfused to a nucleic acid encoding a binding domain of the invention. Heterologous coding
regions include without limitation specialized elements or motifs, such as a secretory signal
peptide or a heterologous functional domain.

[00139] The term "downstream" refers to a nucleotide sequence that is located 3'to a
reference nucleotide sequence. In certain embodiments, downstream nucleotide sequences
relate to sequences that follow the starting point of transcription. For example, the translation
initiation codon of a gene is located downstream of the start site of transcription.

[00140] The term "upstream" refers to a nucleotide sequence that is located 5' to a reference
nucleotide sequence. In certain embodiments, upstream nucleotide sequences relate to
sequences that are located on the 5' side of a coding region or starting point of transcription.
For example, most promoters are located upstream of the start site of transcription.

[00141] “Homology” or “homologous” refers to sequence similarity or interchangeability
between two or more polynucleotide sequences or between two or more polypeptide
sequences. When using a program such as BestFit to determine sequence identity, similarity
or homology between two different amino acid sequences, the default settings may be used,
or an appropriate scoring matrix, such as blosum45 or blosum80, may be selected to optimize
identity, similarity or homology scores. Preferably, polynucleotides that are homologous are
those which hybridize under stringent conditions as defined herein and have at least 70%,
preferably at least 80%, more preferably at least 90%, more preferably 95%, more preferably
97%, more preferably 98%, and even more preferably 99% sequence identity compared to
those sequences. Polypeptides that are homologous preferably have sequence identities that
are at least 70%, preferably at least 80%, even more preferably at least 90%, even more
preferably at least 95-99% identical when optimally aligned over sequences of comparable

length.
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[00142] "Ligation" as applied to polynucleic acids refers to the process of forming
phosphodiester bonds between two nucleic acid fragments or genes, linking them together.
To ligate the DNA fragments or genes together, the ends of the DNA must be compatible
with each other. In some cases, the ends will be directly compatible after endonuclease
digestion. However, it may be necessary to first convert the staggered ends commonly
produced after endonuclease digestion to blunt ends to make them compatible for ligation.
[00143] The terms “stringent conditions” or “stringent hybridization conditions” includes
reference to conditions under which a polynucleotide will hybridize to its target sequence, to
a detectably greater degree than other sequences (e.g., at least 2-fold over background).
Generally, stringency of hybridization is expressed, in part, with reference to the temperature
and salt concentration under which the wash step is carried out. Typically, stringent
conditions will be those in which the salt concentration is less than about 1.5 M Na ion,
typically about 0.01 to 1.0 M Na ion concentration (or other salts) at pH 7.0 to 8.3 and the
temperature is at least about 30°C for short polynucleotides (e.g., 10 to 50 nucleotides) and at
least about 60°C for long polynucleotides (e.g., greater than 50 nucleotides)—for example,
“stringent conditions” can include hybridization in 50% formamide, 1 M NaCl, 1% SDS at
37°C, and three washes for 15 min each in 0.1xSSC/1% SDS at 60°C to 65°C. Alternatively,
temperatures of about 65°C, 60°C, 55°C, or 42°C may be used. SSC concentration may be
varied from about 0.1 to 2xSSC, with SDS being present at about 0.1%. Such wash
temperatures are typically selected to be about 5°C to 20°C lower than the thermal melting
point for the specific sequence at a defined ionic strength and pH. The Tm is the temperature
(under defined ionic strength and pH) at which 50% of the target sequence hybridizes to a
perfectly matched probe. An equation for calculating Tm and conditions for nucleic acid
hybridization are well known and can be found in Sambrook, J. ef al., “Molecular Cloning: A
Laboratory Manual,” 3" edition, Cold Spring Harbor Laboratory Press, 2001. Typically,
blocking reagents are used to block non-specific hybridization. Such blocking reagents
include, for instance, sheared and denatured salmon sperm DNA at about 100-200 ug/ml.
Organic solvent, such as formamide at a concentration of about 35-50% v/v, may also be
used under particular circumstances, such as for RNA:DNA hybridizations. Useful variations
on these wash conditions will be readily apparent to those of ordinary skill in the art.

[00144] The terms “percent identity,” percentage of sequence identity,” and “% identity,” as
applied to polynucleotide sequences, refer to the percentage of residue matches between at
least two polynucleotide sequences aligned using a standardized algorithm. Such an

algorithm may insert, in a standardized and reproducible way, gaps in the sequences being
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compared in order to optimize alignment between two sequences, and therefore achieve a
more meaningful comparison of the two sequences. Percent identity may be measured over
the length of an entire defined polynucleotide sequence, or may be measured over a shorter
length, for example, over the length of a fragment taken from a larger, defined polynucleotide
sequence, for instance, a fragment of at least 45, at least 60, at least 90, at least 120, at least
150, at least 210 or at least 450 contiguous residues. Such lengths are exemplary only, and it
is understood that any fragment length supported by the sequences shown herein, in the
tables, figures or Sequence Listing, may be used to describe a length over which percentage
identity may be measured. The percentage of sequence identity is calculated by comparing
two optimally aligned sequences over the window of comparison, determining the number of
matched positions (at which identical residues occur in both polypeptide sequences), dividing
the number of matched positions by the total number of positions in the window of
comparison (i.e., the window size), and multiplying the result by 100 to yield the percentage
of sequence identity. When sequences of different length are to be compared, the shortest
sequence defines the length of the window of comparison. Conservative substitutions are not
considered when calculating sequence identity.

[00145] “Percent (%) sequence identity,” with respect to the polypeptide sequences identified
herein, is defined as the percentage of amino acid residues in a query sequence that are
identical with the amino acid residues of a second, reference polypeptide sequence of
comparable length or a portion thereof, after aligning the sequences and introducing gaps, if
necessary, to achieve the maximum percent sequence identity, and not considering any
conservative substitutions as part of the sequence identity, thereby resulting in optimal
alignment. Alignment 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 measuring
alignment, including any algorithms needed to achieve optimal alignment over the full length
of the sequences being compared. Percent identity may be measured over the length of an
entire defined polypeptide sequence, or may be measured over a shorter length, for example,
over the length of a fragment taken from a larger, defined polypeptide sequence, for instance,
a fragment of at least 15, at least 20, at least 30, at least 40, at least 50, at least 70 or at least
150 contiguous residues. Such lengths are exemplary only, and it is understood that any
fragment length supported by the sequences shown herein, in the tables, figures or Sequence

Listing, may be used to describe a length over which percentage identity may be measured.
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[00146] “Repetitiveness” used in the context of polynucleotide sequences refers to the degree
of internal homology in the sequence such as, for example, the frequency of identical
nucleotide sequences of a given length. Repetitiveness can, for example, be measured by
analyzing the frequency of identical sequences.

[00147] The term "expression” as used herein refers to a process by which a polynucleotide
produces a gene product, for example, an RNA or a polypeptide. It includes without
limitation transcription of the polynucleotide into messenger RNA (mRNA), transfer RNA
(tRNA), small hairpin RNA (shRNA), small interfering RNA (siRNA) or any other RNA
product, and the translation of an mRNA into a polypeptide. Expression produces a "gene
product." As used herein, a gene product can be either a nucleic acid, e.g., a messenger RNA
produced by transcription of a gene, or a polypeptide which is translated from a transcript.
Gene products described herein further include nucleic acids with post transcriptional
modifications, e.g., polyadenylation or splicing, or polypeptides with post translational
modifications, e.g., methylation, glycosylation, the addition of lipids, association with other
protein subunits, or proteolytic cleavage.

[00148] A “vector” or “expression vector” are used interchangeably and refers to a nucleic
acid molecule, preferably self-replicating in an appropriate host, which transfers an inserted
nucleic acid molecule into and/or between host cells. The term includes vectors that function
primarily for insertion of DNA or RNA into a cell, replication of vectors that function
primarily for the replication of DNA or RNA, and expression vectors that function for
transcription and/or translation of the DNA or RNA. Also included are vectors that provide
more than one of the above functions. An “expression vector” is a polynucleotide which,
when introduced into an appropriate host cell, can be transcribed and translated into a
polypeptide(s). An “expression system” usually connotes a suitable host cell comprised of an
expression vector that can function to yield a desired expression product.

[00149] “Serum degradation resistance,” as applied to a polypeptide, refers to the ability of
the polypeptides to withstand degradation in blood or components thereof, which typically
involves proteases in the serum or plasma. The serum degradation resistance can be measured
by combining the protein with human (or mouse, rat, dog, monkey, as appropriate) serum or
plasma, typically for a range of days (e.g. 0.25, 0.5, 1, 2, 4, 8, 16 days), typically at about
37°C. The samples for these time points can be run on a Western blot assay and the protein is
detected with an antibody. The antibody can be to a tag in the protein. If the protein shows a
single band on the western, where the protein’s size is identical to that of the injected protein,

then no degradation has occurred. In this exemplary method, the time point where 50% of
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the protein is degraded, as judged by Western blots or equivalent techniques, is the serum
degradation half-life or “serum half-life” of the protein.

[00150] The terms “t1,”, “half-life”, “terminal half-life”, “eclimination half-life” and
“circulating half-life” are used interchangeably herein and, as used herein means the terminal
half-life calculated as In(2)/K . K is the terminal elimination rate constant calculated by
linear regression of the terminal linear portion of the log concentration vs. time curve. Half-
life typically refers to the time required for half the quantity of an administered substance
deposited in a living organism to be metabolized or eliminated by normal biological
processes. When a clearance curve of a given polypeptide is constructed as a function of
time, the curve is usually biphasic with a rapid a-phase and longer B-phase. The typical p-
phase half-life of a human antibody in humans is 21 days. Half-life can be measured using
timed samples from anybody fluid, but is most typically measured in plasma samples.
[00151] The term “molecular weight” generally refers to the sum of atomic weights of the
constituent atoms in a molecule. Molecular weight can be determined theoretically by
summing the atomic masses of the constituent atoms in a molecule. When applied in the
context of a polypeptide, the molecular weight is calculated by adding, based on amino acid
composition, the molecular weight of each type of amino acid in the composition or by
estimation from comparison to molecular weight standards in an SDS electrophoresis gel.
The calculated molecular weight of a molecule can differ from the “apparent molecular
weight” of a molecule, which generally refers to the molecular weight of a molecule as
determined by one or more analytical techniques. “Apparent molecular weight factor” and
“apparent molecular weight” are related terms and when used in the context of a polypeptide,
the terms refer to a measure of the relative increase or decrease in apparent molecular weight
exhibited by a particular amino acid or polypeptide sequence. The apparent molecular weight
can be determined, for example, using size exclusion chromatography (SEC) or similar
methods by comparing to globular protein standards, as measured in “apparent kD” units.
The apparent molecular weight factor is the ratio between the apparent molecular weight and
the “molecular weight”; the latter is calculated by adding, based on amino acid composition
as described above, or by estimation from comparison to molecular weight standards in an
SDS electrophoresis gel. The determination of apparent molecular weight and apparent
molecular weight factor is described in US patent number 8,673,860.

[00152] The terms “hydrodynamic radius” or “Stokes radius” is the effective radius (Ry in
nm) of a molecule in a solution measured by assuming that it is a body moving through the

solution and resisted by the solution’s viscosity. In the embodiments of the invention, the

43



WO 2017/040344 PCT/US2016/049137

hydrodynamic radius measurements of the XTEN polypeptides correlate with the “apparent
molecular weight factor” which is a more intuitive measure. The “hydrodynamic radius” of a
protein affects its rate of diffusion in aqueous solution as well as its ability to migrate in gels
of macromolecules. The hydrodynamic radius of a protein is determined by its molecular
weight as well as by its structure, including shape and compactness. Methods for
determining the hydrodynamic radius are well known in the art, such as by the use of size
exclusion chromatography (SEC), as described in U.S. Patent Nos. 6,406,632 and 7,294,513,
Most proteins have globular structure, which is the most compact three-dimensional structure
a protein can have with the smallest hydrodynamic radius. Some proteins adopt a random
and open, unstructured, or ‘linear’ conformation and as a result have a much larger
hydrodynamic radius compared to typical globular proteins of similar molecular weight.
[00153] “Diffusion coefficient” means the magnitude of the molar flux through a surface per
unit concentration gradient out-of-plane. In dilute species transport, the flux due to diffusion
is given by Fick's first law, which only depends on a single property of the solute's interaction
with the solvent: the diffusion coefficient.

[00154] “Physiological conditions” refers to a set of conditions in a living host as well as in
vitro conditions, including temperature, salt concentration, pH, that mimic those conditions of
a living subject. A host of physiologically relevant conditions for use in in vifro assays have
been established. Generally, a physiological buffer contains a physiological concentration of
salt and is adjusted to a neutral pH ranging from about 6.5 to about 7.8, and preferably from
about 7.0 to about 7.5. A variety of physiological buffers are listed in Sambrook et al.
(2001). Physiologically relevant temperature ranges from about 25°C to about 38°C, and
preferably from about 35°C to about 37°C.

[00155] The term "binding domain", as used herein, is specifically intended to include the
categories of antibodies or antibody fragments that have specific binding affinity for a target
antigen or ligand such as cell-surface receptors or antigens or glycoproteins, oligonucleotides,
enzymatic substrates, antigenic determinants, or binding sites that may be present in or on the
surface of a target tissue or cell.

[00156] The term “antibody” is used herein in the broadest sense and encompasses various
antibody structures, including but not limited to monoclonal antibodies, polyclonal
antibodies, multispecific antibodies (e.g., bispecific antibodies), and antibody fragments so
long as they exhibit the desired antigen-binding activity. The full-length antibodies may be
for example monoclonal, recombinant, chimeric, deimmunized, humanized and human

antibodies.
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[00157] The term “monoclonal antibody” as used herein refers to an antibody obtained from a
population of substantially homogeneous antibodies, i.e., the individual antibodies
comprising the population are identical and/or bind the same epitope, except for possible
variant antibodies, e.g., containing naturally occurring mutations or arising during production
of a monoclonal antibody preparation, such variants generally being present in minor
amounts. In contrast to polyclonal antibody preparations, which typically include different
antibodies directed against different determinants (epitopes), each monoclonal antibody of a
monoclonal antibody preparation is directed against a single determinant on an antigen. Thus,
the modifier “monoclonal” indicates the character of the antibody as being obtained from a
substantially homogeneous population of antibodies, and is not to be construed as requiring
production of the antibody by any particular method. For example, the monoclonal antibodies
to be used in accordance with the present invention may be made by a variety of techniques,
including but not limited to the hybridoma method, recombinant DNA methods, phage-
display methods, and methods utilizing transgenic animals containing all or part of the human
immunoglobulin loci, such methods and other exemplary methods for making monoclonal
antibodies being known in the art or described herein.

[00158] An “antibody fragment” refers to a molecule other than an intact antibody that
comprises a portion of an intact antibody and 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’)2, diabodies, linear antibodies, a single domain antibody, a single domain
camelid antibody, single-chain antibody molecules (scFv), and multispecific antibodies
formed from antibody fragments.

[00159] “scFv” or “single chain fragment variable” are used interchangeably herein to refer to
an antibody fragment format comprising variable regions of heavy (“VH”) and light (“VL”)
chains or two copies of a VH or VL chain, which are joined together by a short flexible
peptide linker. The scFv is not actually a fragment of an antibody, but is a fusion protein of
the variable regions of the heavy (VH) and light chains (VL) of immunoglobulins, and can
be easily expressed in functional form in E. coli.

[00160] The terms “antigen”, “target antigen” and “immunogen” are used interchangeably
herein to refer to the structure or binding determinant that an antibody, antibody fragment or
an antibody fragment-based molecule binds to or has specificity against.

[00161] The term “epitope” refers to the particular site on an antigen molecule to which an
antibody, antibody fragment, or binding domain binds. An epitope is a ligand of an antibody

or antibody fragment.
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[00162] As used herein, “CD3” or “cluster of differentiation 3” means the T cell surface
antigen CD3 complex, which includes in individual form or independently combined form all
known CD3 subunits, for example CD3 epsilon, CD3 delta, CD3 gamma, CD3 zeta, CD3
alpha and CD3 beta. The extracellular domains of CD3 epsilon, gamma and delta contain an
immunoglobulin-like domain, so are therefore considered part of the immunoglobulin
superfamily.

[00163] The terms “specific binding” or “specifically bind” or “binding specificity” are used
interchangeably herein to refer to the high degree of binding affinity of a binding domain to
its corresponding target. Typically, specific binding as measured by one or more of the
assays disclosed herein would have a dissociation constant or K4 of Iess than about 10° M.
[00164] “Affinity” refers to the strength of the sum total of noncovalent interactions between
a single binding site of a molecule (e.g., an antibody) and its binding partner (e.g., an
antigen). 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.,
antibody and antigen). The affinity of a molecule X for its partner Y can generally be
represented by the dissociation constant (K4). As used herein “a greater binding affinity”
means a lower Kq value; e.g., 1 x 10” M is a greater binding affinity than 1 x 10® M.
[00165] “Inhibition constant”, or “Ki”, are used interchangeably and mean the dissociation
constant of the enzyme-inhibitor complex, or the reciprocal of the binding affinity of the
inhibitor to the enzyme.

[00166] “Dissociation constant”, or “Ky”, are used interchangeably and mean the affinity
between a ligand “L” and a protein “P”’; i.e. how tightly a ligand binds to a particular protein.
It can be calculated using the formula Ky = [L][P]/[LP], where [P], [L] and [LP] represent
molar concentrations of the protein, ligand and complex, respectively. The term “ko,”, as
used herein, is intended to refer to the on rate constant for association of an antibody to the
antigen to form the antibody/antigen complex as is known in the art. The term “kos”, as used
herein, is intended to refer to the off rate constant for dissociation of an antibody from the
antibody/antigen complex as is known in the art.

[00167] The term “antagonist”, as used herein, includes any molecule that partially or fully
blocks, inhibits, or neutralizes a biological activity of a native polypeptide disclosed herein.
Methods for identifying antagonists of a polypeptide may comprise contacting a native
polypeptide with a candidate antagonist molecule and measuring a detectable change in one

or more biological activities normally associated with the native polypeptide. In the context
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of the present invention, antagonists may include proteins, nucleic acids, carbohydrates,
antibodies or any other molecules that decrease the effect of a biologically active protein.
[00168] A “target cell marker” refers to a molecule expressed by a target cell including but
not limited to cell-surface receptors, antigens, glycoproteins, oligonucleotides, enzymatic
substrates, antigenic determinants, or binding sites that may be present in the on the surface
of a target tissue or cell that may serve as ligands for antibodies.

[00169] A "target tissue" refers to a tissue that is the cause of or is part of a disease condition
such as, but not limited to cancer or inflammatory conditions. Sources of diseased target
tissue include a body organ, a tumor, a cancerous cell or population of cancerous cells or cells
that form a matrix or are found in association with a population of cancerous cells, bone,
skin, cells that produce cytokines or factors contributing to a disease condition.

[00170] A “defined medium” refers to a medium comprising nutritional and hormonal
requirements necessary for the survival and/or growth of the cells in culture such that the
components of the medium are known. Traditionally, the defined medium has been
formulated by the addition of nutritional and growth factors necessary for growth and/or
survival. Typically, the defined medium provides at least one component from one or more of
the following categories: a) all essential amino acids, and usually the basic set of twenty
amino acids plus cysteine; b) an energy source, usually in the form of a carbohydrate such as
glucose; ¢) vitamins and/or other organic compounds required at low concentrations; d) free
fatty acids; and e) trace elements, where trace elements are defined as inorganic compounds
or naturally occurring elements that are typically required at very low concentrations, usually
in the micromolar range. The defined medium may also optionally be supplemented with one
or more components from any of the following categories: a) one or more mitogenic agents;
b) salts and buffers as, for example, calcium, magnesium, and phosphate; c¢) nucleosides and
bases such as, for example, adenosine and thymidine, hypoxanthine; and d) protein and tissue
hydrolysates.

[00171] The term ““agonist” is used in the broadest sense and includes any molecule that
mimics a biological activity of a native polypeptide disclosed herein. Suitable agonist
molecules specifically include agonist antibodies or antibody fragments, fragments or amino
acid sequence variants of native polypeptides, peptides, small organic molecules, etc.
Methods for identifying agonists of a native polypeptide may comprise contacting a native
polypeptide with a candidate agonist molecule and measuring a detectable change in one or

more biological activities normally associated with the native polypeptide.
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[00172] As used herein, “treatment” or “treating,” or “palliating” or “ameliorating” is used
interchangeably herein. These terms refer to an approach for obtaining beneficial or desired
results including but not limited to a therapeutic benefit and/or a prophylactic benefit. By
therapeutic benefit is meant eradication or amelioration of the underlying disorder being
treated. Also, a therapeutic benefit is achieved with the eradication or amelioration of one or
more of the physiological symptoms or improvement in one or more clinical parameters
associated with the underlying disorder such that an improvement is observed in the subject,
notwithstanding that the subject may still be afflicted with the underlying disorder. For
prophylactic benefit, the compositions may be administered to a subject at risk of developing
a particular disease, or to a subject reporting one or more of the physiological symptoms of a
disease, even though a diagnosis of this disease may not have been made.

[00173] A “therapeutic effect” or “therapeutic benefit,” as used herein, refers to a physiologic
effect, including but not limited to the mitigation, amelioration, or prevention of disease or an
improvement in one or more clinical parameters associated with the underlying disorder in
humans or other animals, or to otherwise enhance physical or mental wellbeing of humans or
animals, resulting from administration of a polypeptide of the invention other than the ability
to induce the production of an antibody against an antigenic epitope possessed by the
biologically active protein. For prophylactic benefit, the compositions may be administered to
a subject at risk of developing a particular disease, a recurrence of a former disease, condition
or symptom of the disease, or to a subject reporting one or more of the physiological
symptoms of a disease, even though a diagnosis of this disease may not have been made.
[00174] The terms “therapeutically effective amount” and “therapeutically effective dose”, as
used herein, refer to an amount of a drug or a biologically active protein, either alone or as a
part of a polypeptide composition, that is capable of having any detectable, beneficial effect
on any symptom, aspect, measured parameter or characteristics of a disease state or condition
when administered in one or repeated doses to a subject. Such effect need not be absolute to
be beneficial. Determination of a therapeutically effective amount is well within the
capability of those skilled in the art, especially in light of the detailed disclosure provided
herein.

[00175] The term “therapeutically effective and non-toxic dose” as used herein refers to a
tolerable dose of the compositions as defined herein that is high enough to cause depletion of
tumor or cancer cells, tumor elimination, tumor shrinkage or stabilization of disease without

or essentially without major toxic effects in the subject. Such therapeutically effective and
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non-toxic doses may be determined by dose escalation studies described in the art and should
be below the dose inducing severe adverse side effects.

[00176] The term “dose regimen”, as used herein, refers to a schedule for consecutively
administered multiple doses (i.e., at least two or more) of a composition, wherein the doses
are given in therapeutically effective amounts to result in sustained beneficial effect on any
symptom, aspect, measured parameter, endpoint, or characteristic of a disease state or
condition.

[00177] The terms “cancer” and “cancerous” refer to or describe the physiological condition
in mammals that is typically characterized by unregulated cell growth/proliferation.
Examples of cancer include, but are not limited to, carcinomas, Hodgkin's lymphoma, non-
Hodgkin's lymphoma, B cell lymphoma, T-cell lymphoma, follicular lymphoma, mantle cell
lymphoma, blastoma, breast cancer, colon cancer, prostate cancer, head and neck cancer, any
form of skin cancer, melanoma, genito-urinary tract cancer, ovarian cancer, ovarian cancer
with malignant ascites, peritoneal carcinomatosis, uterine serous carcinoma, endometrial
cancer, cervical cancer, colorectal cancer, an epithelia intraperitoneal malignancy with
malignant ascites, uterine cancer, mesothelioma in the peritoneum kidney cancers, lung
cancer, small-cell lung cancer, non-small cell lung cancer, gastric cancer, esophageal cancer,
stomach cancer, small intestine cancer, liver cancer, hepatocarcinoma, hepatoblastoma,
liposarcoma, pancreatic cancer, gall bladder cancer, cancers of the bile duct, salivary gland
carcinoma, thyroid cancer, epithelial cancer, adenocarcinoma, sarcomas of any origin,
primary hematologic malignancies including acute or chronic lymphocytic leukemias, acute
or chronic myelogenous leukemias, myeloproliferative neoplastic disorders, or
myelodysplastic disorders, myasthenia gravis, Morbus Basedow, Hashimoto thyroiditis, or
Goodpasture syndrome.

[00178] “Tumor-specific marker” as used herein, refers to an antigen that is found on or in a
cancer cell that may be, but is not necessarily, found in higher numbers in or on the cancer
cell relative to normal cells or tissues.

[00179] “Target cell” refers to a cell that has the ligand of an antibody or antibody fragment
of the subject compositions and is associated with or causes a disease or pathologic condition,
including cancer cells, tumor cells, and inflammatory cells. The ligand of a target cell is
referred to herein as a “target cell marker” or “target cell antigen” and includes, but is not
limited to, cell surface receptors or antigens, cytokines, MHC proteins, and cytosol proteins
or peptides that are exogenously presented. As used herein, “target cell” would not include

an effector cell.
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I). GENERAL TECHNIQUES

[00180] The practice of the present invention employs, unless otherwise indicated,
conventional techniques of immunology, biochemistry, chemistry, molecular biology,
microbiology, cell biology, genomics and recombinant DNA, which are within the skill of the
art. See Sambrook, J. et al., “Molecular Cloning: A Laboratory Manual,” 3™ edition, Cold
Spring Harbor Laboratory Press, 2001; “Current protocols in molecular biology”, F. M.
Ausubel, ef al. eds.,1987; the series “Methods in Enzymology,” Academic Press, San Diego,
CA.; “PCR 2: a practical approach”, M.J. MacPherson, B.D. Hames and G.R. Taylor eds.,
Oxford University Press, 1995; “Antibodies, a laboratory manual” Harlow, E. and Lane, D.
eds., Cold Spring Harbor Laboratory, 1988; “Goodman & Gilman’s The Pharmacological
Basis of Therapeutics,” 1t Edition, McGraw-Hill, 2005; and Freshney, R.1., “Culture of
Animal Cells: A Manual of Basic Technique,” 4™ edition, John Wiley & Sons, Somerset, NJ,
2000, the contents of which are incorporated in their entirety herein by reference.

[00181] Host cells can be cultured in a variety of media. Commercially available media such
as Ham's F10 (Sigma), Minimal Essential Medium (MEM, Sigma), RPMI-1640 (Sigma), and
Dulbecco's Modified Eagle's Medium (DMEM, Sigma) are suitable for culturing eukaryotic
cells. In addition, animal cells can be grown in a defined medium that lacks serum but is
supplemented with hormones, growth factors or any other factors necessary for the survival
and/or growth of a particular cell type. Whereas a defined medium supporting cell survival
maintains the viability, morphology, capacity to metabolize and potentially, capacity of the
cell to differentiate, a defined medium promoting cell growth provides all chemicals
necessary for cell proliferation or multiplication. The general parameters governing
mammalian cell survival and growth in vitro are well established in the art. Physicochemical
parameters which may be controlled in different cell culture systems are, e.g., pH, pO»,
temperature, and osmolarity. The nutritional requirements of cells are usually provided in
standard media formulations developed to provide an optimal environment. Nutrients can be
divided into several categories: amino acids and their derivatives, carbohydrates, sugars, fatty
acids, complex lipids, nucleic acid derivatives and vitamins. Apart from nutrients for
maintaining cell metabolism, most cells also require one or more hormones from at least one
of the following groups: steroids, prostaglandins, growth factors, pituitary hormones, and
peptide hormones to proliferate in serum-free media (Sato, G. H., et al. in “Growth of Cells in
Hormonally Defined Media”, Cold Spring Harbor Press, N.Y., 1982). In addition to
hormones, cells may require transport proteins such as transferrin (plasma iron transport

protein), ceruloplasmin (a copper transport protein), and high-density lipoprotein (a lipid
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carrier) for survival and growth in vitro. The set of optimal hormones or transport proteins
will vary for each cell type. Most of these hormones or transport proteins have been added
exogenously or, in a rare case, a mutant cell line has been found which does not require a
particular factor. Those skilled in the art will know of other factors required for maintaining a
cell culture without undue experimentation.

[00182] Growth media for growth of prokaryotic host cells include nutrient broths (liquid
nutrient medium) or LB medium (Luria Bertani). Suitable media include defined and
undefined media. In general, media contains a carbon source such as glucose needed for
bacterial growth, water, and salts. Media may also include a source of amino acids and
nitrogen, for example beef or yeast extract (in an undefined medium) or known quantities of
amino acids (in a defined medium). In some embodiments, the growth medium is LB broth,
for example LB Miller broth or LB Lennox broth. LB broth comprises peptone (enzymatic
digestion product of casein), yeast extract and sodium chloride. In some embodiments, a
selective medium is used which comprises an antibiotic. In this medium, only the desired
cells possessing resistance to the antibiotic will grow.

). CHIMERIC POLYPEPTIDE ASSEMBLY COMPOSITIONS

[00183] The present invention relates, in part, to chimeric polypeptide assembly compositions
(also referred to as “ProTIA”) useful in the treatment, amelioration, or prevention of diseases
including but not limited to cancers, autoimmune, or inflammatory disorders.

[00184] In a first aspect, the present disclosure provides a chimeric polypeptide assembly
typically comprising a first portion, a second portion, and a third portion, wherein: said first
portion comprises (1) a first binding domain with binding specificity to a target cell marker;
and (i1) a second binding domain with binding specificity to an effector cell antigen; said
second portion comprises a peptidyl release segment (RS) capable of being cleaved by one or
more mammalian proteases; and said third portion comprises a bulking moiety; wherein said
bulking moiety is capable of being released from said first portion by action of said
mammalian protease on said second portion. Without being bound by theory, an exemplary
polypeptide assembly of the present disclosure exhibits one or more of the following features:
1) the assembly comprises at least two binding domains with the capability to concurrently
bind an effector cell and a target cell; 2) the assembly comprises a bulking moiety that 1)
shields the binding domains and reduces binding affinity for the target antigens when the
composition is intact by way of, e.g., steric hindrance, i1) provides enhanced half-life of the
composition when administered to a subject, and/or iii) reduces extravasation of the

composition out of the vasculature in normal tissues and organs compared to diseased tissues
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(e.g., tumors), resulting in an increased safety profile compared to bispecific cytotoxic
antibody therapeutics currently being used or evaluated in clinical trials; and 3) the assembly
is capable of being cleaved by one or more mammalian proteases when in the proximity of
diseased tissues, such as a tumor or inflammatory tissue, thereby releasing the binding
domains of the first portion such that the binding domains can bind to the target cell marker
and the effector cell antigen with a higher affinity as compared to the state when the binding
domains are not cleaved from the assembly. The subject assembly can advantageously act as
a “prodrug” in that the therapeutic portion (e.g., the first portion capable of bringing the target
cell and effector cell together) is released at the site of a disease tissue, where the protease is
preferentially expressed as compared to normal tissues. The subject assembly addresses
several profound drawbacks of existing bispecific antibodies, including BITE® . The subject
assembly typically retains the known therapeutic benefits of tumor shrinkage effected by
bispecific antibodies such as BiTE® while mitigating the side effects inherent in the
conventional bispecific antibodies. In an embodiment, the invention provides chimeric
polypeptide assembly compositions wherein the first portions comprises two binding domains
in a single chain format wherein the first binding domain has binding specificity to a tumor-
specific marker or an antigen of a target cell and the second binding domain has binding
specificity to an effector cell antigen such as a receptor on or a ligand within the effector cell,
such that the composition is bispecific.

[00185] In some embodiments, the design of the subject compositions is such that the action
of the protease cleaves the release segment (RS) of the subject compositions, releasing the
binding domains and the bulking moiety from the composition. Upon release from the
composition, the first binding domain with binding specificity to a tumor-specific marker or
an antigen of a target cell and the second binding domain with binding specificity to an
effector cell antigen is capable of concurrently binding to, with greater binding affinity than
the intact composition, and linking together the effector cell to the target cell, forming an
immunological synapse with the result that, at very low effector to target (E:T) ratios, the
target cell is acted upon by effector molecules released by the effector cell into the
immunological synapse between the cells, resulting in damage, including, but not limited to
perforin-mediated lysis, granzyme B-induced cell death and/or apoptosis of the target cell. In
some embodiments, the released first portion of the subject composition compositions is
designed with binding specificities such that it has the capability to concurrently bind effector
cell cytotoxic T lymphocytes and preselected surface antigens on tumor cells in a subject,

thereby effecting an immunological synapse and a selective, directed, and localized effect of
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released cytokines and effector molecules against the target tumor, with the result that tumor
cells are damaged or destroyed, resulting in antitumor activity and therapeutic benefit to a
subject. In other embodiments, the effector cell bound by the released first portion is a cell
selected from the group consisting of plasma cell, B cell, cytokine induced killer cell (CIK
cell), master cell, dendritic cell, regulatory T cell (RegT cell), helper T cell, myeloid cell, and
NK cell.

[00186] In another aspect, the invention provides chimeric polypeptide assembly
compositions comprising a first portion, a second portion, a third portion, a fourth portion,
and a fifth portion, wherein the first portion comprises a first and a second binding domain
(described more fully below), the second portion comprises a release segment (RS), the third
portion comprises a bulking moiety (described more fully below), the fourth portion
comprises a release segment (RS) that may be the same or may be different from the second
portion RS, and the fifth portion comprises a bulking moiety that may be the same or may be
different from the third portion bulking moiety; the composition being essentially in a
prodrug form until acted upon by a protease.

[00187] The compositions address the long-felt need to provide bispecific therapeutics that
have more selectivity, greater half-life, and result in less toxicity and fewer side effects once
they are cleaved by proteases found in associated with the target tissues or tissues rendered
unhealthy by a disease, such that the subject compositions have improved therapeutic index
compared to bispecific antibody compositions known in the art. Such compositions are
useful in the treatment of certain diseases, including, but not limited to cancer.

1. Binding Domains

[00188] It is an object of the invention to provide chimeric polypeptide assembly
compositions comprising a first portion comprising at least a first binding domain with
binding specificity to a target cell marker (e.g., a tumor-specific marker) and a second
binding domain with binding specificity to an effector cell antigen. In some embodiments, the
binding domains are linked as a single chain exhibiting bispecific binding specificity to a
target cell marker and an effector cell antigen.

[00189] In another aspect, it is an object of the invention to provide cleavable chimeric
polypeptide assembly compositions designed with configurations wherein the first portion
binding domains are linked to the bulking moiety by a short peptide release segment
comprising a cleavage sequence. In this exemplary configuration, the binding domains are
shielded by the proximal bulking moiety component(s) in order to reduce or eliminate non-

specific interactions and binding with non-diseased tissues or cells that are not the intended
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targets of the compositions, thereby reducing undesirable toxicity or side effects. In addition,
the shielding bulking moiety is released at a target site (e.g., a disease tissue) upon cleavage
of the release segment by a protease (described more fully below) that is preferentially
expressed at the disease tissue. The released first portion then regains its ability to more
freely or more avidly bind to the respective ligands, including a target cell marker and an
effector cell marker. Not wishing to be bound by any particular theory, the subject chimeric
polypeptide assembly confers manifold advantages as a therapeutic in terms of reduced
frequency of administration, increased duration of therapeutic effect, and reduced severity in
diagnostically associated side effects in the subject compared to the side effects upon or
following administration of a comparable dose, in mmoles/kg, to a composition having only
the first portion bispecific binding domains. Non-limiting examples of side effects that are
avoided or reduced by use of the subject compositions include undesired increases in plasma
levels of IL-2, TNF-alpha, IFN-gamma, liver enzymes, and/or incidences of sepsis, febrile
neutropenia, neurotoxicity, convulsions, encephalopathy, cytokine release syndrome, speech
disturbance, equilibrium disturbance, fever, headache, confusion, hypotension, neutropenia,
nausea, impaired consciousness, and disorientation,

[00190] The invention contemplates use of single chain binding domains for use in the
subject compositions, such as but not limited to Fv, Fab, Fab’, Fab’-SH, F(ab’)2, linear
antibodies, single domain antibody, single domain camelid antibody, single-chain antibody
molecules (scFv), and diabodies capable of binding ligands or receptors associated with
effector cells and antigens of diseased tissues or cells that are cancers, tumors, or other
malignant tissues. In other embodiments, the first and the second binding domains of the first
portion of the chimeric polypeptide assembly compositions can be non-antibody scaffolds
such as anticalins, adnectins, fynomers, affilins, affibodies, centyrins, DARPins. In other
embodiments the binding domain for the tumor cell target is a variable domain of a T cell
receptor that has been engineered to bind MHC that is loaded with a peptide fragment of a
protein that is overexpressed by tumor cells. The compositions of the instant invention are
designed with considerations of the location of the target tissue protease as well as the
presence of the same protease in healthy tissues not intended to be targeted, as well as the
presence of the target ligand in healthy tissue but a greater presence of the ligand in unhealthy
target tissue, in order to provide a wide therapeutic window. A “therapeutic window” refers
to the largest difference between the minimal effective dose and the maximal tolerated dose
for a given therapeutic composition. To help achieve a wide therapeutic window, the binding

domains of the first portion of the compositions are shielded by the proximity of the bulking
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moiety (e.g., XTEN) such that the binding affinity of the intact composition for one or both
of the ligands is reduced compared to the composition that has been cleaved by a mammalian
protease, thereby releasing the first portion from the shielding effects of the bulking moiety.
[00191] With respect to single chain binding domains, as is well established, Fv is the
minimum antibody fragment which contains a complete antigen recognition and binding site;
consisting of a dimer of one heavy (VH) and one light chain variable domain (VL) in non-
covalent association. Within each VH and VL chain are three complementarity determining
regions (CDRs) that interact to define an antigen binding site on the surface of the VH-VL
dimer; the six CDRs of a binding domain confer antigen binding specificity to the antibody or
single chain binding domain. In some cases, scFv are created in which each has 3, 4, or 5
CHRs within each binding domain. Framework sequences flanking the CDRs have a tertiary
structure that is essentially conserved in native immunoglobulins across species, and the
framework residues (FR) serve to hold the CDRs in their appropriate orientation. The
constant domains are not required for binding function, but may aid in stabilizing VH-VL
interaction. The domain of the binding site of the polypeptide of the invention can be a pair of
VH-VL, VH-VH or VL-VL domains either of the same or of different immunoglobulins,
however it is generally preferred to make single chain binding domains using the respective
VH and VL chains from the parental antibody. The order of VH and VL domains within the
polypeptide chain is not limiting for the present invention; the order of domains given may be
reversed usually without any loss of function, but it is understood that the VH and VL
domains are arranged so that the antigen binding site can properly fold. Thus, the single
chain binding domains of the bispecific scFv embodiments of the subject compositions can
be in the order (VL-VH)1-(VL-VH)2, wherein “1” and ‘“2” represent the first and second
binding domains, respectively, or (VL-VH)1-(VH-VL)2, or (VH-VL)1-(VL-VH)2, or (VH-
VL)1-(VH-VL)2, wherein the paired binding domains are linked by a polypeptide linker as
described herein, below.

[00192] The arrangement of the binding domains in an exemplary bispecific single chain
antibody disclosed herein may therefore be one in which the first binding domain is located
C-terminally to the second binding domain. The arrangement of the V chains may be VH
(target cell surface antigen)-VL(target cell surface antigen)-VL(effector cell antigen)-
VH(effector cell antigen), VH(target cell surface antigen)-VL(target cell surface antigen)-
VH(effector cell antigen)-VL(effector cell antigen), VL(target cell surface antigen)-
VH(target cell surface antigen)-VL(effector cell antigen)-VH(effector cell antigen) or
VL(target cell surface antigen)-VH(target cell surface antigen)-VH(effector cell antigen)-
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VL(effector cell antigen). For an arrangement, in which the second binding domain is located
N-terminally to the first binding domain, the following orders are possible: VH (effector cell
antigen)-VL(effector cell antigen)-VL(target cell surface antigen)-VH(target cell surface
antigen), VH(effector cell antigen)-VL(effector cell antigen)-VH(target cell surface antigen)-
VL(target cell surface antigen), VL(effector cell antigen)-VH(effector cell antigen)-VL(target
cell surface antigen)-VH(target cell surface antigen) or VL(effector cell antigen)-VH(effector
cell antigen)-VH(target cell surface antigen)-VL(target cell surface antigen). As used herein,
“N-terminally to” or “C-terminally to” and grammatical variants thereof denote relative
location within the primary amino acid sequence rather than placement at the absolute N- or
C-terminus of the bispecific single chain antibody. Hence, as a non-limiting example, a first
binding domain which is “located C-terminally to the second binding domain” denotes that
the first binding is located on the carboxyl side of the second binding domain within the
bispecific single chain antibody, and does not exclude the possibility that an additional
sequence, for example a His-tag, or another compound such as a radioisotope, is located at
the C-terminus of the bispecific single chain antibody.

[00193] In one embodiment, the chimeric polypeptide assembly compositions comprise a first
portion comprising a first binding domain and a second binding domain wherein each of said
binding domains is an scFv and wherein each scFv comprises one VL and one VH. In
another embodiment, the chimeric polypeptide assembly compositions comprise a first
portion comprising a first binding domain and a second binding domain wherein said binding
domains are in a diabody configuration and wherein each domain comprises one VL. domain
and one VH. In the foregoing embodiments, the first domain has binding specificity to a
tumor-specific marker or an antigen of a target cell and the second binding domain has
binding specificity to an eftector cell antigen. In one embodiment of the foregoing, the
effector cell antigen is expressed on or within an effector cell. In one embodiment, the
effector cell antigen is expressed on a T cell, such as a CD4+, CD8+, or natural killer (NK)
cell. In another embodiment, the effector cell antigen is expressed on a B cell, master cell,
dendritic cell, or myeloid cell. In one embodiment, the effector cell antigen is CD3, the
cluster of differentiation 3 antigen of a cytotoxic T cell. In some embodiments of the
foregoing, the first binding domain exhibits binding specificity to a tumor-specific marker
associated with a tumor cell. In one embodiment, the binding domain has binding affinity to
a tumor-specific marker wherein the tumor cell can include without limitation cells
fromstroma cell tumor, fibroblast tumor, myofibroblast tumor, glial cell tumor, epithelial cell

tumor, fat cell tumor, immune cell tumor, vascular cell tumor, and smooth muscle cell tumor.
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In one embodiment, the tumor-specific marker or an antigen of a target cell is selected from
the group consisting of alpha 4 integrin, Ang2, B7-H3, B7-H6, CEACAMS, cMET, CTLAA4,
FOLR1,EpCAM, CCR5, CD19, HER2, HER?2 neu, HER3, HER4, HER1 (EGFR), PD-L1,
PSMA, CEA, MUC1(mucin), MUC-2, MUC3, MUC4, MUC5AC, MUC5B, MUC7, MUC16
BhCG, Lewis-Y, CD20, CD33, CD38, CD30, CD56 (NCAM), CD133, ganglioside GD3; 9-
O- Acetyl-GD3, GM2, Globo H, fucosyl GM1, GD2, carbonicanhydrase IX, CD44v6, Sonic
Hedgehog (Shh), Wue-1, plasma cell antigen 1, melanoma chondroitin sulfate proteoglycan
(MCSP), CCRS8, 6-transmembrane epithelial antigen of prostate (STEAP), mesothelin, A33
antigen, prostate stem cell antigen (PSCA), Ly-6, desmoglein 4, fetal acetylcholine receptor
(fnAChR), CD25, cancer antigen 19-9 (CA19-9), cancer antigen 125 (CA-125), Muellerian
inhibitory substance receptor type II (MISIIR), sialylated Tn antigen (s TN), fibroblast
activation antigen (FAP), endosialin (CD248), epidermal growth factor receptor variant III
(EGFRVIII), tumor-associated antigen L6 (TAL6), SAS, CD63, TAG72, Thomsen-
Friedenreich antigen (TF-antigen), insulin-like growth factor I receptor (IGF-IR ), Cora
antigen, CD7, CD22, CD70, CD79a, CD79b, G250, MT-MMPs, F19 antigen, CA19-9, CA-
125, alpha-fetoprotein (AFP), VEGFR1, VEGFR2, DLK1, SP17, ROR1, and EphA2. In one
embodiment, the first binding domain that exhibits binding affinity to CD70 is its natural
ligand, CD27 rather than an antibody fragment. In another embodiment, the first binding
domain that exhibits binding affinity to B7-H6 is its natural ligand Nkp30 rather than an
antibody fragment.

[00194] It is envisaged that the scFv embodiments of the subject compositions of the
invention comprise a first binding domain and a second binding domain wherein the VL and
VH domains are derived from monoclonal antibodies with binding specificity to the tumor-
specific marker or an antigen of a target cell and effector cell antigens, respectively. In other
cases, the first and second binding domains each comprise six CDRs derived from
monoclonal antibodies with binding specificity to the a target cell marker, such as a tumor-
specific marker and effector cell antigens, respectively. In other embodiments, the first and
second binding domains of the first portion of the subject compositions can have 3, 4, or 5
CHRs within each binding domain. In other embodiments, the embodiments of the invention
comprise a first binding domain and a second binding domain wherein each comprises a
CDR-H1 region, a CDR-H2 region, a CDR-H3 region, a CDR-L1 region, a CDR-L2 region,
and a CDR-H3 region, wherein each of said regions is derived from a monoclonal antibody
capable of binding the tumor-specific marker or an antigen of a target cell, and effector cell

antigens, respectively. In one embodiment, the invention provides a chimeric polypeptide
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assembly composition wherein the second binding domain comprises VH and VL regions
derived from a monoclonal antibody capable of binding human CD3. In another embodiment,
the invention provides a chimeric polypeptide assembly composition, wherein the scFv
second binding domain comprises VH and VL regions wherein each VH and VL regions
exhibit at least about 90%, or 91%, or 92%, or 93%, or 94%, or 95%, or 96%, or 97%, or
98%, or 99% identity to or is identical to paired VL and VH sequences of an anti-CD3
antibody selected from Table 1. In another aspect, the second domain embodiments of the
invention comprise a CDR-HI1 region, a CDR-H2 region, a CDR-H3 region, a CDR-L1
region, a CDR-L2 region, and a CDR-H3 region, wherein each of said regions is derived
from a monoclonal antibody selected from the group of antibodies set forth in Table 1. In the
foregoing embodiments, the VH and/or VL domains can be configured as scFv, diabodies, a
single domain antibody, or a single domain camelid antibody.

[00195] In other embodiments, the second domains of the subject compositions are derived
from an anti-CD3 antibody selected from the group of antibodies set forth in Table 1. In one
embodiment of the foregoing, the second domain of the subject composition comprises the
paired VL and the VH region sequences of the anti-CD3 antibody selected from the group of
antibodies set forth in Table 1. In another embodiment, the invention provides a chimeric
polypeptide assembly composition, wherein the second binding domain comprises VH and
VL regions wherein each VH and VL regions exhibit at least about 90%, or 91%, or 92%, or
93%, or 94%, or 95%, or 96%, or 97%, or 98%, or 99% identity to or is identical to paired
VL and VH sequences of the huUCHT1 anti-CD3 antibody of Table 1. In the foregoing
embodiments, the VH and/or VL domains can be configured as scFv, a portion of a diabody,
a single domain antibody, or a single domain camelid antibody.

[00196] In other embodiments, the scFv of the first domain of the composition are derived
from an anti-tumor cell antibody selected from the group of antibodies set forth in Table 2.

In another embodiment, the invention provides a chimeric polypeptide assembly composition,
wherein the first binding domain comprises VH and VL regions wherein each VH and VL
regions exhibit at least about 90%, or 91%, or 92%, or 93%, or 94%, or 95%, or 96%, or
97%, or 98%, or 99% identity to or is identical to paired VL and VH sequences of an anti-
tumor cell antibody selected from Table 2. In one embodiment of the foregoing, the first
domain of the recited compositions comprises the paired VL and the VH region sequences of
an anti-tumor cell antibody disclosed herein. In the foregoing embodiments, the VH and/or
VL domains can be configured as scFv, a portion of a diabody, a single domain antibody, or a

single domain camelid antibody.
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[00197] In another embodiment, the first portion of the chimeric polypeptide assembly
compositions has a sequence with at least about 90%, or 91%, or 92%, or 93%, or 94%, or
95%, or 96%, or 97%, or 98%, or 99% identity to a sequence selected from the group
consisting of the sequences of Table 13.

[00198] In another embodiment, the chimeric polypeptide assembly compositions comprise a
first portion comprising a first binding domain and a second binding domain wherein said
binding domains are in a diabody configuration and each of said binding domains comprises
one VL domain and one VH domain. In one embodiment, the diabody embodiments of the
invention comprise a first binding domain and a second binding domain wherein the VL and
VH domains are derived from monoclonal antibodies with binding specificity to a tumor-
specific marker or an antigen of a target cell, and the effector cell antigen, respectively. In
another embodiment, the diabody embodiments of the invention comprise a first binding
domain and a second binding domain wherein each comprises a CDR-H]1 region, a CDR-H2
region, a CDR-H3 region, a CDR-L1 region, a CDR-L2 region, and a CDR-H3 region,
wherein each of said regions is derived from a monoclonal antibody capable of binding the
tumor-specific marker or target cell antigen, and the effector cell antigen, respectively. It is
envisaged that the diabody embodiments of the invention comprise a first binding domain
and a second binding domain wherein the VL and VH domains are derived from monoclonal
antibodies with binding specificity to the tumor-specific marker or target cell antigen, and the
effector cell antigen, respectively. In another aspect, the diabody embodiments of the
invention comprise a first binding domain and a second binding domain wherein each
comprises a CDR-HI region, a CDR-H2 region, a CDR-H3 region, a CDR-L1 region, a
CDR-L2 region, and a CDR-H3 region, wherein each of said regions is derived from a
monoclonal antibody capable of binding the tumor-specific marker or target cell antigen, and
the effector cell antigen, respectively. In one embodiment, the invention provides a chimeric
polypeptide assembly composition wherein the diabody second binding domain comprises
the paired VH and VL regions derived from a monoclonal antibody capable of binding
human CD3. In another embodiment, the invention provides a chimeric polypeptide assembly
composition, wherein the diabody second binding domain comprises VH and VL regions
wherein each VH and VL regions exhibit at least about 90%, or 91%, or 92%, or 93%, or
94%, or 95%, or 96%, or 97%, or 98%, or 99% identity to or is identical to paired VL and
VH sequences of an anti-CD3 antibody selected from Table 1. In another embodiment, the
invention provides a chimeric polypeptide assembly composition, wherein the diabody

second binding domain comprises VH and VL regions wherein each VH and VL regions
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exhibit at least about 90%, or 91%, or 92%, or 93%, or 94%, or 95%, or 96%, or 97%, or
98%, or 99% identity to or is identical to the VL and a VH sequence of the huUCHT1
antibody selected of Table 1. In other embodiments, the diabody second domain of the
composition is derived from an anti-CD3 antibody described herein. In another embodiment,
the invention provides a chimeric polypeptide assembly composition, wherein the diabody
first binding domain comprises VH and VL regions wherein each VH and VL regions exhibit
at least about 90%, or 91%, or 92%, or 93%, or 94%, or 95%, or 96%, or 97%, or 98%, or
99% identity to or is identical to VL and VH sequences of an anti-tumor cell antibody
selected from Table 2. In other embodiments, the diabody first domain of the composition is
derived from an anti-tumor cell antibody described herein.

[00199] Therapeutic monoclonal antibodies from which VL and VH and CDR domains can
be derived for the subject compositions are known in the art. Such therapeutic antibodies
include, but are not limited to, rituximab, IDEC/Genentech/Roche (see for example U.S. Pat.
No. 5,736,137), a chimeric anti-CD20 antibody used in the treatment of many lymphomas,
leukemias, and some autoimmune disorders; ofatumumab, an anti-CD20 antibody approved
for use for chronic lymphocytic leukemia, and under development for follicular non-
Hodgkin’s lymphoma, diffuse large B cell lymphoma, rheumatoid arthritis and relapsing
remitting multiple sclerosis, being developed by GlaxoSmithKline; lucatumumab (HCD122),
an anti-CD40 antibody developed by Novartis for Non-Hodgkin's or Hodgkin's Lymphoma
(see, for example, U.S. Pat. No. 6,899,879), AME-133, an antibody developed by Applied
Molecular Evolution which binds to cells expressing CD20 to treat non-Hodgkin's
lymphoma, veltuzumab (hA20), an antibody developed by Immunomedics, Inc. which binds
to cells expressing CD20 to treat immune thrombocytopenic purpura, HumalLYM developed
by Intracel for the treatment of low-grade B-cell lymphoma, and ocrelizumab, developed by
Genentech which is an anti-CD20 monoclonal antibody for treatment of rheumatoid arthritis
(see for example U.S. Patent Application 20090155257), trastuzumab (see for example U.S.
Pat. No. 5,677,171), a humanized anti-Her2/neu antibody approved to treat breast cancer
developed by Genentech; pertuzumab, an anti-HER?2 dimerization inhibitor antibody
developed by Genentech in treatment of in prostate, breast, and ovarian cancers; (see for
example U.S. Pat. No. 4,753,894); cetuximab, an anti-EGFR antibody used to treat epidermal
growth factor receptor (EGFR)-expressing, KRAS wild-type metastatic colorectal cancer and
head and neck cancer, developed by Imclone and BMS (see U.S. Pat. No. 4,943,533; PCT
WO 96/40210); panitumumab, a fully human monoclonal antibody specific to the epidermal
growth factor receptor (also known as EGF receptor, EGFR, ErbB-1 and HER1, currently
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marketed by Amgen for treatment of metastatic colorectal cancer (see U.S. Pat. No.
6,235,883); zalutumumab, a fully human IgG1 monoclonal antibody developed by Genmab
that is directed towards the epidermal growth factor receptor (EGFR) for the treatment of
squamous cell carcinoma of the head and neck (see for example U.S. Pat. No. 7,247,301);
nimotuzumab, a chimeric antibody to EGFR developed by Biocon, YM Biosciences, Cuba,
and Oncosciences, Europe) in the treatment of squamous cell carcinomas of the head and
neck, nasopharyngeal cancer and glioma (see for example U.S. Pat. No. 5,891,996; U.S. Pat.
No. 6,506,883); alemtuzumab, a humanized monoclonal antibody to CD52 marketed by
Bayer Schering Pharma for the treatment of chronic lymphocytic leukemia (CLL), cutaneous
T-cell lymphoma (CTCL) and T-cell lymphoma; muromonab-CD3, an anti-CD3 antibody
developed by Ortho Biotech/Johnson & Johnson used as an immunosuppressant biologic
given to reduce acute rejection in patients with organ transplants; ibritumomab tiuxetan, an
anti-CD20 monoclonal antibody developed by IDEC/Schering AG as treatment for some
forms of B cell non-Hodgkin's lymphoma; gemtuzumab ozogamicin, an anti-CD33 (p67
protein) antibody linked to a cytotoxic chelator tiuxetan, to which a radioactive isotope is
attached, developed by Celltech/Wyeth used to treat acute myelogenous leukemia; ABX-
CBL, an anti-CD147 antibody developed by Abgenix; ABX-IL8, an anti-IL8 antibody
developed by Abgenix, ABX-MAI, an anti-MUC18 antibody developed by Abgenix,
Pemtumomab (R1549, 90Y-muHMFG1), an anti-MUCI in development by Antisoma,
Therex (R1550), an anti-MUC1 antibody developed by Antisoma, AngioMab (AS1405),
developed by Antisoma, HuBC-1, developed by Antisoma, Thioplatin (AS1407) developed
by Antisoma, ANTEGREN (natalizumab), an anti-alpha-4-beta-1 (VLA4) and alpha-4-beta-7
antibody developed by Biogen, VLA-1 mAb, an anti-VLA-1 integrin antibody developed by
Biogen, LTBR mAb, an anti-lymphotoxin beta receptor (LTBR) antibody developed by
Biogen, CAT-152, an anti-TGF-B2 antibody developed by Cambridge Antibody Technology,
J695, an anti-IL-12 antibody developed by Cambridge Antibody Technology and Abbott,
CAT-192, an anti-TGFB1 antibody developed by Cambridge Antibody Technology and
Genzyme, CAT-213, an anti-Eotaxin] antibody developed by Cambridge Antibody
Technology, LYMPHOSTAT-B, an anti-Blys antibody developed by Cambridge Antibody
Technology and Human Genome Sciences Inc., TRAIL-R1mAb, an anti-TRAIL-R1 antibody
developed by Cambridge Antibody Technology and Human Genome Sciences, Inc.;
HERCEPTIN, an anti-HER receptor family antibody developed by Genentech; Anti-Tissue
Factor (ATF), an anti-Tissue Factor antibody developed by Genentech; XOLAIR
(Omalizumab), an anti-IgE antibody developed by Genentech, MLN-02 Antibody (formerly
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LDP-02), developed by Genentech and Millennium Pharmaceuticals; HUMAX CD4®, an
anti-CD4 antibody developed by Genmab; tocilizuma , and anti-IL6R antibody developed by
Chugai; HUMAX-IL1S5, an anti-IL15 antibody developed by Genmab and Amgen, HUMAX-
Inflam, developed by Genmab and Medarex; HUMAX-Cancer, an anti-Heparanase I
antibody developed by Genmab and Medarex and Oxford GlycoSciences; HUMAX-
Lymphoma, developed by Genmab and Amgen, HUMAX-TAC, developed by Genmab;
IDEC-131, an anti-CD40L antibody developed by IDEC Pharmaceuticals; IDEC-151
(Clenoliximab), an anti-CD4 antibody developed by IDEC Pharmaceuticals; IDEC-114, an
anti-CD80 antibody developed by IDEC Pharmaceuticals; IDEC-152, an anti-CD23
developed by IDEC Pharmaceuticals; an anti-KDR antibody developed by Imclone, DC101,
an anti-flk-1 antibody developed by Imclone; anti-VE cadherin antibodies developed by
Imclone; CEA-CIDE (labetuzumab), an anti-carcinoembryonic antigen (CEA) antibody
developed by Immunomedics; Yervoy (ipilimumab), an anti-CTLA4 antibody developed by
Bristol-Myers Squibb in the treatment of melanoma; Lumphocide® (Epratuzumab), an anti-
CD22 antibody developed by Immunomedics, AFP-Cide, developed by Immunomedics;
MyelomaCide, developed by Immunomedics; LkoCide, developed by Immunomedics;
ProstaCide, developed by Immunomedics; MDX-010, an anti-CTLA4 antibody developed by
Medarex; MDX-060, an anti-CD30 antibody developed by Medarex; MDX-070 developed
by Medarex; MDX-018 developed by Medarex; OSIDEM (IDM-1), an anti-HER2 antibody
developed by Medarex and Immuno-Designed Molecules; HUMAX®-CD4, an anti-CD4
antibody developed by Medarex and Genmab; HuMax-IL15, an anti-IL15 antibody
developed by Medarex and Genmab; anti-intercellular adhesion molecule-1 (ICAM-1)
(CD54) antibodies developed by MorphoSys, MOR201; tremelimumab, an anti-CTLA-4
antibody developed by Pfizer; visilizumab, an anti-CD3 antibody developed by Protein
Design Labs; Anti-a 5B1 Integrin, developed by Protein Design Labs; anti-IL-12, developed
by Protein Design Labs; ING-1, an anti-Ep-CAM antibody developed by Xoma; and MLNOI,
an anti-Beta2 integrin antibody developed by Xoma; all of the above-cited antibody
references in this paragraph are expressly incorporated herein by reference. The sequences
for the above antibodies can be obtained from publicly available databases, patents, or
literature references. In addition, non-limiting examples of monoclonal antibodies and VH
and VL sequences from anti-CD3 antibodies are presented in Table 1 and non-limiting
examples of monoclonal antibodies and VH and VL sequences to cancer, tumor, or target

cell markers are presented in Table 2.
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Table 1: Anti-CD3 Monoclonal Antibodies and Sequences

PCT/US2016/049137

Clone Name ‘1:2::0(1}7 Target VH Sequence VL Sequence
OVOLVQSGGGVVQPGR | DIQMTQSPSSLSASY
SLRLSCKASGYTFTRY | GDRVTITCSASSSVS
TMHWVRQAPGKGLEWI | YMNWYQQTPGKAPKR
huOKT3 CD3 | CYINPSRGYTNYNQKV | WIYDTSKLASGVPSR
KDRFTISRDNSKNTAF | FSGSGSGTDYTFTIS
LOMDSLRPEDTGVYFC | SLQPEDTATYYCQOW
ARYYDDHYCLDYWGQG | SSNPFTFGQGTKLOT
TPVTVSS TR
EVOLVESGGGLVQPGG | DIQMTQSPSSLSASY
SLRLSCAASGYSFTGY | GDRVTITCRASQDIR
TMNWVRQAPGKGLEWYV | NYLNWYQOKPGKAPK
huUCHT1 cD3 | ALINPYKGVSTYNOKF | LLIYYTSRLESGVPS
KDRFTISVDKSKNTAY | RFSGSGSGTDYTLTI
LOMNSLRAEDTAVYYC | SSLQPEDFATYYCQQ
ARSGYYGDSDWYFDVHW | GNTLPWTFGQGTKVE
GOGTLVTVSS X
OVOLVQSGGGVVQPGR | DIQMTQSPSSLSASY
SLRLSCKASGYTFTSY | GDRVTMTCRASSSVS
TMHWVRQAPGKGLEWT | YMHWYQQTPGKAPKP
hul2F6 CD3 | CYINPSSGYTKYNQKF | WIYATSNLASGVPSR
KDRFTISADKSKSTAF | FSGSGSGTDYTLTIS
LOMDSLRPEDTGVYFC | SLQPEDTATYYCQOW
ARWQDYDVYFDYWGQG | SSNPPTFGQGTKLOT
TPVTVSS TR
OVOLQQSGAELARPGA | QTVLTQSPATMSASP
SVKMSCKASGYTEFTRY | GEKVTMTCSASSSVS
TMHWVKQRPGOGLEWI | YMNWYQOKSGTSPKR
MOKT3 cD3 | CYINPSRGYTNYNOKF | WIYDTSKLASGVPAH
KDKATLTTDKSSSTAY | FRGSGSGTSYSLTIS
MOLSSLTSEDSAVYYC | GMEAEDAATYYCQOW
ARYYDDHYCLDYWGQG | SSNPFTFGSGTKLET
TTLTVSS NR
DIKLOQSGAELARPGA | DIQLTQSPATMSASP
SVKMSCKTSGYTETRY | GEKVTMTCRASSSVS
TMHWVKQRPGOGLEWI | YMNWYQOKSGTSPKR
MT103 | blinatumomab | CD3 | CYINPSRGYTNYNOKF | WIYDTSKVASGVPYR
KDKATLTTDKSSSTAY | FSGSGSGTSYSLTIS
MOLSSLTSEDSAVYYC | SMEAEDAATYYCQOW
ARYYDDHYCLDYWGQG | SSNPLTFGAGTKLEL
TTLTVSS K
DVQLVQSGAEVKKPGA | DIVLTQSPATLSLSP
- SVKVSCKASGYTEFTRY | GERATLSCRASQSVS
MTI10 | solitomab CD3 | TMHWVRQAPGQGLEWI | YMNWYQQOKPGKAPKR
GYINPSRGYTNYADSV | WIYDTSKVASGVPAR
KGRETITTDKSTSTAY | FSGSGSGTDYSLTIN
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Clone Name §2220dy Target VH Sequence VL Sequence
MELSSLRSEDTATYYC SLEAEDAATYYCQQOW
ARYYDDHYCLDYWGQG SSNPLTFGGGTKVEI
TTVTVSS
EVQLVESGGGLVQPGG QTVVTQEPSLTVSPG
SLKLSCAASGFTFNKY | GITVILTCGSSTGAVT
AMNWVRQAPGKGLEWV SGYYPNWVQOKPGQOA
CD3.7 CD3 | ARIRSKYNNYATYYAD | PRGLIGGTKFLAPGT
SVKDRFTISRDDSKNT | PARFSGSLLGGKAAL
AYLOMNNLKTEDTAVY TLSGVQPEDEAEYYC
YCVRHGNFGNSYISYW | ALWYSNRWVFGGGTK
AYWGQGTLVTVSS LTVL
EVQLVESGGGLVQPGG | QAVVTQEPSLTVSPG
SLRLSCAASGFTENTY | GTVTLTCGSSTGAVT
AMNWVRQAPGKGLEWV | TSNYANWVOOKPGOA
CD3 8 CD3 GRIRSKYNNYATYYAD PRGLIGGTNKRAPGVY
SVKGREFTISRDDSKNT PARFSGSLLGGKAAL
LYLOMNSLRAEDTAVY | TLSGAQPEDEAEYYC
YCVRHGNFGNSYVSWE ALWYSNLWVFGGGTK
AYWGQGTLVTVSS LTVL
EVOQLLESGGGLVQPGG ELVVTQEPSLTVSPG
SLKLSCAASGEFTENTY GTVTLTCRSSTGAVT
AMNWVRQAPGKGLEWV TSNYANWVQOKPGQA
CD3.9 CD3 | ARIRSKYNNYATYYAD | PRGLIGGTNKRAPGT
SVKDRFTISRDDSKNT PARFSGSLLGGKAAL
AYLOMNNLKTEDTAVY TLSGVQPEDEAEYYC
YCVRHGNFGNSYVSWF ALWYSNLWVFGGGTK
AYWGQGTLVTVSS LTVL
EVKLLESGGGLVQPKG QAVVTQESALTTSPG
SLKLSCAASGEFTENTY ETVTLTCRSSTGAVT
AMNWVRQAPGKGLEWV TSNYANWVQEKPDHL
CD3.10 CD3 | ARIRSKYNNYATYYAD | FTGLIGGINKRAPGV
SVKDREFTISRDDSQST PARFSGSLIGDKAAL
LYLOMNNLKTEDTAMY TITGAQTEDEATIYFC
YCVRHGNFGNSYVSWF ALWYSNLWVFGGGTK
AYWGQGTLVTVSS LTVL

* underlined sequences, if present, are CDRs within the VL and VH

Table 2: Anti-target Cell Monoclonal Antibodies and Sequences

Anti

Trade Name ;t;ll)::edy Target VH Sequence VL Sequence
QVOLVQSGAEVKK | DIQMTQSPSSLSASVY
PGASVKVSCKASG | GDRVTITCKTSQDIN
. . Alpha 4 FNIKDTYIHWVRQ | KYMAWYQQTPGKAPR

T ™ 1 : —_— —_—

ysabri nafalizumab Integrin | APGORLEWMGRID | LLIHYTSALQPGIPS
PANGYTKYDPKFQ | RFSGSGSGRDYTFTI
GRVTITADTSAST SSLQPEDIATYYCLQ
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Trade Name A;It;?l(l)edy Target VH Sequence VL Sequence
AYMELSSLRSEDT | YDNLWTFGQGTKVEI
AVYYCAREGYYGN | XK
YGVYAMDYWGQGT
LVTVSS
EVQLVESGGGLVQ | EIVLTQSPGTLSLSP
PGGSLRLSCAASG | GERATLSCRASQSVS
FTFSSYDIHWVRO | STYLAWYQOKPGQAP
ATGKGLEWVSATIG | RLLIYGASSRATGIP
PAGDTYYPGSVKG | DRFSGSGSGTDFTLT
REGN910 nesvacumab Ang2 | RFTTSRENARNSL | ISRLEPEDFAVYYCQ
YLOMNSLRAGDTA | HYDNSQTFGOGTKVE
VYYCARGLITFGG | 1K
LIAPFDYWGOGTL
VTVSS
OVKLEQSGAEVVK | ENVLTQSPSSMSASV
PGASVKLSCKASG | GDRVNTIACSASSSVS
FNIKDSYMHWLRO | YMHWFQOKPGKSPKL
GPGORLEWIGWID | WIYSTSNLASGVPSR
PENGDTEYAPKFQ | FSGSGSGTDYSLTIS
hMFE23 CEA GKATFTTDTSANT | SMQPEDAATYYCQQR
AYLGLSSLRPEDT | SSYPLTFGGGTKLET
AVYYCNEGTPTGP | XK
YYFDYWGQGTLVT
VSS
EVQLVESGGGLVQ | DIQLTQSPSSLSASV
PGGSLRLSCAASG | GDRVTITCRAGESVD
FNTIKDTYMHWVRQ | IFGVGFLHWYQOKPG
MSA APGKGLEWVARID | KAPKLLIYRASNLES
) PANGNSKYADSVK | GVPSRFSGSGSRTDF
(humanized CEA GRFTISADTSKNT | TLTISSLQPEDFATY
T84.66) =
AYLOMNSLRAEDT | YCQQTNEDPYTFGOG
AVYYCAPFGYYVS | TKVEIK
DYAMAYWGQGTLV
TVSS
EVQLVESGGGLVQ | DIQLTQSPSSLSASV
PGGSLRLSCAASG | GDRVTITCRAGESVD
FNTIKDTYMHWVRQ | IFGVGFLHWYQQOKPG
MSB APGKGLEWVARID | KAPKLTTYRASNLES
X PANGNSKYVPKFQ | GVPSRFSGSGSRTDF
(humanized CEA GRATISADTSKNT | TLTISSLQOPEDFATY
T84.66) AYLOMNSTLRAEDT | YCQQTNEDPYTFGQG
AVYYCAPFGYYVS | TKVEIK
DYAMAYWGQGTLV
TVSS
. EVQLVESGGGVVQ | DIQLTQSPSSLSASV
CEA-Cide Liﬁgﬁﬁgd’ CEACAMS | PGRSLRLSCSASG | GDRVTITCKASQDVG
FDFTTYWMSWVRQ | TSVAWYQOKPGKAPK
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Trade Name A;It;?l(l)edy Target VH Sequence VL Sequence
APGKGLEWIGEIH | LLIYWISTRHTGVPS
PDSSTINYAPSLK |RFSGSGSGTDFTFTI
DRFTISRDNAKNT | SSLOPEDIATYYCQQ
LFLOMDSLRPEDT | YSLYRSFGQGTKVET
GVYFCASLYFGFP |K
WFAYWGQGTPVTV
sS
EVKLVESGGGLVQ | QTVLSQSPAILSASP
PGGSLRLSCATSG | GEKVTMTCRASSSVT
FTFTDYYMNWVRQ | YIHWYQQKPGSSPKS
PPGKALEWLGFIG | WIYATSNLASGVPAR
: NKANGYTTEYSAS | FSGSGSGTSYSLTIS
CEA-Scan arcitumomab | CEACAMS5 VKGRFTISRDKSQ | RVEAEDAATYYCQHW
SILYLOMNTLRAE | SSKPPTFGGGTKLETI
DSATYYCTRDRGIL, | KR
REYFDYWGQGTTL
TVSS
EVQLVESGGGLVQ | QAVLTQPASLSASPG
PGRSLRLSCAASG | ASASLTCTLRRGINV
FTVSSYWMHWVRQ | GAYSIYWYQQKPGSP
APGKGLEWVGFIR | POYLLRYKSDSDKQQ
NKANGGTTEYAAS | GSGVSSRFSASKDAS
MT110 CEACAMS | YRGRFTISRDDSK | ANAGILLISGLOSED
NTLYLOMNSLRAE | EADYYCMIWHSGASA
DTAVYYCARDRGL | VFGGGTKLTVL
REYFDYWGQGTTV
TVSS
QVOLQQSGAELVR | DIQLTQSPASLAVSL
PGSSVKISCKASG | GORATISCKASQSVD
YAFSSYWMNWVKQ | YDGDSYLNWYQQTPG
RPGOGLEWIGQIW | QPPKLLTYDASNLVS
. PGDGDTNYNGKFK | GIPPRFSGSGSGTDF
MTI03 blinatumomab CDI9 | GRATLTADESSST | TLNIHPVEKVDAATY
AYMOLSSLASEDS | HCQQSTEDPWTFGGG
AVYFCARRETTTV | TKLEIK
GRYYYAMDYWGQG
TTVTVSS
EVQLVESGGGLVQ | EIVLTQSPATLSLSP
PGRSLRLSCAASG | GERATLSCRASQSVS
FTFNDYAMHWVRQ | SYLAWYQQKPGOAPR
APGKGLEWVSTIS |LLIYDASNRATGIPA
WNSGSIGYADSVK | RFSGSGSGTDFTLTI
Arzerra ofatumumab (D20 | GRFTISRDNAKKS | SSLEPEDFAVYYCQQ
LYLOMNSLRAEDT | RSNWPITFGQGTRLE
ALYYCAKDIQYGN | IK
YYYGMDVWGQGTT
VTVSS

66




WO 2017/040344 PCT/US2016/049137
Trade Name A;It;?l(l)edy Target VH Sequence VL Sequence
OAYLOQSGAELVR | QTVLSQSPATLSASP
PGASVKMSCKASG | GEKVTMTCRASSSVS
YTFTSYNMHWVKQ | YMHWYQQKPGSSPKP
TPROGLEWIGAIY | WIYAPSNLASGVPAR
_ PGNGDTSYNQKFK | FSGSGSGTSYSLTIS
Bexxar™ tositumomab (D20 | GRATLIVDKSSST | RVEAEDAATYYCQQW
AYMOLSSLTSEDS | SENPPTFGAGTKLET]
AVYFCARVVYYSN |K
SYWYFDVWGTGTT
VTVSG
OVOLVQOSGAEVKK | DIVMTQTPLSLPVTP
PGSSVKVSCKASG | GEPASTSCRSSKSLL
YAFSYSWINWVRO | HSNGITYLYWYLOQKP
APGQGLEWMGRIF | GOSPOLLIYQMSNLV
. PGDGDTDYNGKFK | SGVPDRFSGSGSGTD
GAzyva | Obinutuzumab (D20 | GRUTITADKSTST | FTLKISRVEAEDVGY
AYMELSSLRSEDT | YYCAQNLELPYTFGG
AVYYCARNVEDGY | GTKVEIK
WLVYWGQOGTLVTV
SS
EVOLVESGGGLVQ | DIQMTQSPSSLSASY
PGGSLRLSCAASG | GDRVTITCRASSSVS
YTFTSYNMHWVRQ | YMHWYQOKPGKAPKP
APGKGLEWVGAIY |T.IYAPSNLASGVPSR
Ocrelizumab/ cD2o | BENGDTSYNOKFK | FSGSGSGIDETLIIS
2H7 v16 GRFTISVDKSKNT | SLQPEDFATYYCQOW
LYLOMNSLRAEDT | SENPPTFGQGTKVET
AVYYCARVVYYSN |K
SYWYFDVWGQGTL
VTVSS
OVOLQQPGAELVK | QTVLSQSPATLSASP
PGASVKMSCKASG | GEKVTMTCRASSSVS
YTFTSYNMHWVKQ | ¥YTHWFQOKPGSSPKP
TPGRGLEWIGAIY | WIYATSNLASGVPVR
: . PGNGDTSYNQKFK | FSGSGSGTSYSLTIS
Rituxan™™ rituximab (D20 | GKATLTADKSSST | RVEAEDAATYYCQQW
AYMOLSSLTSEDS | TSNPPTFGGGTKLET
AVYYCARSTYYGG |K
DWYFNVWGAGT TV
TVSA
OAYLQQSGAELVR | QTVLSQSPATLSASP
PGASVKMSCKASG | GEKVTMTCRASSSVS
L YTFTSYNMHWVKQ | YMHWYQQKPGSSPKP
: ibritumomab —_— —_—
Zevalin™ deuxetan CD20 | TPROQGLEWIGAIY |WIYAPSNLASGVPAR
PGNGDTSYNQKFK | FSGSGSGTSYSLTIS
GKATLTVDKSSST | RVEAEDAATYYCQOW
AYMOLSSLTSEDS | SENPPTFGAGTKLEL
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AVYFCARVVYYSN | K
SYWYFDVWGTGTT
VIVSA
QLVQSGAEVKRKPG | DIQLTQSPSTLSASV
SSVKVSCKASGYT | GDRVTITCRASESLD
ITDSNIHWVRQAP | NYGIRFLTWFQQKPG
b GOSLEWIGYIYPY | KAPKLLMYAASNQGS
Mylotarg Ge(‘}‘;lf,‘g@“ga CD33 | NGGTDYNQKFKNR | GVPSRFSGSGSGTEF
’ ATLTVDNPTNTAY | TLTISSLOPDDFATY
MELSSLRSEDTDF | YCQQTKEVPWSFGQG
YYCVNGNPWLAYW | TKVEVK
GQGTLVTVSS
EVQLLESGGGLVQ | EIVLTQSPATLSLSP
PGGSLRLSCAVSG | GERATLSCRASQSVS
FTENSFAMSWVRQ | SYLAWYQQKPGQAPR
APGKGLEWVSAIS | LLIYDASNRATGIPA
Daratumumab CD38 GSGGGTYYADSVK | RFSGSGSGTDFTLTI
GREFTISRDNSKNT SSLEPEDFAVYYCQQ
LYLOMNSLRAEDT | RSNWPPTEFGQGTKVE
AVYFCAKDKILWEF | TK
GEPVFDYWGQGTL
VTVSS
QIQLVQSGPEVKK | DIVLTQSPASLAVSL
PGETVKISCKASG | GORATISCRASKSVS
YTETNYCGMNWVKQ | TSGYSFMHWYQQKPG
APGKGLKWMGWIN | QPPKLLIYLASNLES
TYTGEPTYADAFK | GVPARFSGSGSGTDF
1F6 CD70 GRFAFSLETSAST TLNIHPVEEEDAATY
AYLQINNLKNEDT | YCQHSREVPWTFGGG
ATYFCARDYGDYG | TKLETIK
MDYWGQOGTSVTVS
S
QVOLQQSGTELMT DIVLTQSPASLTVSL
PGASVTMSCKTSG | GOKTTISCRASKSVS
YTEFSTYWIEWVKQ | TSGYSFMHWYQLKPG
RPGHGLEWIGEIL | QSPKLLIYLASDLPS
GPSGYTDYNEKFK | GVPARFSGSGSGTDF
2F2 CD70 AKATFTADTSSNT TLKIHPVEEEDAATY
AYMQLSSLASEDS | YCQHSREIPYTFGGG
AVYYCARWDRLYA | TKLEIT
MDYWGGGTSVTVS
S
QVOQLVESGGGVVQ | EIVLTQSPATLSLSP
PGRSLRLSCAASG | GERATLSCRASQSVS
2H5 CD70 FTFSSYIMHWVRQ | SYLAWYQQKPGQAPR
APGKGLEWVAVIS | LLTIYDASNRATGIPA
YDGRNKYYADSVK | RFSGSGSGTDFTLTI
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GRFTISRDNSKNT SSLEPEDFAVYYCQQ
LYLOMNSLRAED RTNWPLTFGGGTKVE
TAVYYCARDTDGY IK
DFDYWGQGTLVTV
SS
QIQLVESGGGVVQ | AIQLTQSPSSLSASVY
PGRSLRLSCAASG | GDRVTITCRASQGIS
FTFGYYAMHWVRQ | SALAWYQQKPGKAPK
APGKGLEWVAVIS | FLIYDASSLESGVPS
YDGSIKYYADSVK | RFSGSGSGTDFTLTI
10B4 CD70 GRFTISRDNSKNT SSLOPEDFATYYCQQ
LYLOMNSLRAED FNSYPFTFGPGTKVD
TAVYYCAREGPYS IK
NYLDYWGQGTLVT
VSS
QVQLVESGGGVVQ | DIQMTQSPSSLSASVY
PGRSLRLSCATSG | GDRVTITCRASQGIS
FTFSDYGMHWVRQ | SWLAWYQQKPEKAPK
APGKGLEWVAVIW | SLIYAASSLQSGVPS
YDGSNKYYADSVK | RFSGSGSGTDFTLTI
885 CD70 GRFTISRDNSKKT SSLOPEDFATYYCQQ
LSLOMNSLRAED YNSYPLTFGGGTKVE
TAVYYCARDSIMV | IK
RGDYWGQGTLVTV
SS
QVQLVESGGGVVQ | DIQMTQSPSSLSASVY
PGRSLRLSCAASG | GDRVTITCRASQGIS
FTFSDHGMHWVRQ | SWLAWYQQKPEKAPK
APGKGLEWVAVIW | SLIYAASSLQSGVPS
YDGSNKYYADSVK | RFSGSGSGTDFTLTI
I8E7 CD70 GRFTISRDNSKNT SSLOPEDFATYYCQQ
LYLOMNSLRAED YNSYPLTFGGGTKVE
TAVYYCARDSIMV | IK
RGDYWGQGTLVTV
SS
QVOLQESGPGLVK | EIVLTQSPATLSLSP
PSETLSLTCTVSG | GERATLSCRASQSVS
GSVSSDYYYWSWT SYLAWYQOKPGQAPR
ROPPGKGLEWLGY | LLIFDASNRATGIPA
IYYSGSTNYNPSL | RFSGSGSGTDFTLTI
69AT7 CD70 KSRVTISVDTSKN SSLEPEDFAVYYCQQ
QFSLKLRSVTTA RSNWPLTFGGGTKVE
DTAVYYCARGDGD IK
YGGNCFDYWGQGT
LVTVSS
QVOLVQSGAEVKK | DIQMTQSPSSVSASY
CE-353621 MET | peasvrvscrasG | GDrvTI TCRASQGIN
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YTFTSYGFSWVRO | TWLAWYQQKPGKAPK
APGQGLEWMGWIS | LLIYAASSLKSGVPS
ASNGNTYYAQKLQ | RFSGSGSGTDFTLTI
GRVTMTTDTSTST | SSLOPEDFATYYCQQ
AYMELRSLRSDDT | ANSFPLTFGGGTKVE
AVYYCARVYADYA | IK
DYWGQOGTLVTVSS
OVOLVQSGAEVKK | DIQMTQSPSSLSASY
PGASVKVSCKASG | GDRVTITCSVSSSVS
YTFTDYYMHWVRQ | SIYLHWYQQKPGKAP
APGQGLEWMGRVN | KLLIYSTSNLASGVP
LY2875358 | emibetuzumab ¢cMET | PNRRGTTYNQOKFE | SRFSGSGSGTDFTLT
GRVIMTTDTSTST | ISSLOPEDFATYYCQ
AYMELRSLRSDDT | VYSGYPLTFGGGTKV
AVYYCARANWLDY |EIK
WGQGTTVTVSS
EVOLVESGGGLVQ | DIQMTQSPSSLSASY
PGGSLRLSCAASG | GDRVTITCKSSQSLL
YTFTSYWLHWVRO | YTSSQKNYLAWYQOK
APGKGLEWVGMID | PGKAPKLLIYWASTR
PSNSDTRENPNFK | ESGVPSRFSGSGSGT
MetMAb onartuzumab ¢MET | DRFTISADTSKNT | DFTLTISSLOPEDFA
AYLOMNSLRAEDT | TYYCQQYYAYPWTFG
AVYYCATYRSYVT | QGTKVEIK
PLDYWGQOGTLVTV
SS
OVOLVESGGGVVQ | DIQMTQSPSSLSASY
PGRSLRLSCAASG | GDRVTITCRASQSIN
FTFSSYGMHWVRO | SYLDWYQOKPGKAPK
emelimumab APGKGLEWVAVIW | LLTYAASSLQSGVPS
(CP-675206, or | CTLA4 | YRGSNKYYADSVK | RFSGSGSGTDFTLTI
e GRFTISRDNSKNT | SSLOPEDFATYYCQQ
LYLOMNSLRAEDT | YYSTPFTFGPGTKVE
AVYYCARDPRGAT | IK
LYYYYYGMDVWGO
GTTVTVSS
OVOLVESGGGVVQ | EIVLTQSPGTLSLSP
PGRSLRLSCAASG | GERATLSCRASQSVG
FTFSSYTMHWVRQ | SSYLAWYQQOKPGQAP
APGKGLEWVTFIS | RLLIYGAFSRATGIP
Yervoy Ipilimumab CTLA4 | YDGNNKYYADSVK | DRFSGSGSGTDETLT
10D1 GRFTISRDNSKNT | ISRLEPEDFAVYYCQ
LYLOMNSLRAEDT | QYGSSPWTFGQGTKY
ATYYCARTGWLGP |EIK
FDYWGOGTLVTVS
S
AGS16F H16-7.8 ENPP3 | QVQLOESGPGLVK | EIVLTQSPDFQSVTP
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PSOTLSLTCTVSG | KEKVTITCRASQSIG
GSISSGGYYWSWI | ISLHWYQQOKPDOSPK
ROHPGKGLEWIGI | LLIKYASQSFSGVPS
IYYSGSTYYNPSL |RFSGSGSGTDFTLTI
KSRVTISVDTSKN | NSLEAEDAATYYCHQ
OFSLKLNSVTAAD | SRSFPWTFGQGTKVE
TAVFYCARVAIVT | IK
TIPGGMDVIGQGT
TVTVSS
EVQLLEQSGAELV | ELVMTQSPSSLTVTA
RPGTSVKISCKAS | GEKVTMSCKSSQSLL
GYAFTNYWLGWVK | NSGNQKNYLTWYQQOK
ORPGHGLEWIGDI | PGQPPKLLIYWASTR
: FPGSGNIHYNEKF | ESGVPDRFTGSGSGT
MTI10 solitomab EpCAM | ¥GRATLTADKSSS | DFTLTISSVQAEDLA
TAYMQLSSLTFED | VYYCQNDYSYPLTFG
SAVYFCARLRNWD | AGTKLEIK
EPMDYWGQGTTVT
VSs
EVQLLESGGGVVQ | ELOMTQSPSSLSASV
PGRSLRLSCAASG | GDRVTITCRTSQSIS
FTFSSYGMHWVRQ | SYLNWYQQOKPGOPPK
APGKGLEWVAVIS |LLIYWASTRESGVPD
YDGSNKYYADSVK | RFSGSGSGTDFTLTI
MT201 Adecatumumab | EpCAM | GRETTSRDNSKNT | SSLOPEDSATYYCQQ
LYLOMNSLRAEDT | SYDIPYTFGQGTKLE
AVYYCAKDMGWGS | IK
GWRPYYYYGMDVW
GOGTTVTVSS
OVOLQOSGAELVR | NIVMTQSPKSMSMSV
PGTSVKVSCKASG | GERVTLTCKASENVV
YAFTNYLTEWVKQ | TYVSWYQQKPEQSPK
RPGQGLEWIGVIN | LLIYGASNRYTGVPD
Edrecolomab - Py
Panorex EpCAM | PGSGGTNYNEKFK | RFTGSGSATDFTLTI
Mab CO17-1A GKATLTADKSSST | SSVQAEDLADYHCGQ
AYMQOLSSLTSDDS | GYSYPYTFGGGTKLE
AVYFCARDGPWFA | IK
YWGOGTLVTVSA
OIQLVQOSGPELKK | QILLTQSPAIMSASP
PGETVKISCKASG | GEKVTMTCSASSSVS
YTFTNYGMNWVRQ | YMLWYQQOKPGSSPKP
APGKGLKWMGWIN | WIFDTSNLASGFPAR
tucotuzumab | EpCAM | TYTGEPTYADDFK | FSGSGSGTSYSLIIS
GREVFSLETSAST | SMEAEDAATYYCHQR
AFLOLNNLRSEDT | SGYPYTFGGGTKLET
ATYFCVRFISKGD |K
YWGQGTSVTVSS

71




WO 2017/040344 PCT/US2016/049137
Trade Name A;It;?l(l)edy Target VH Sequence VL Sequence
VOLQQSDAELVKP DIVMTQSPDSLAVSL
GASVKISCKASGY | GERATINCKSSQSVL
TFTDHAIHWVKQN | YSSNNKNYLAWYQQOK
PEQGLEWIGYFSP | PGOQPPKLLIYWASTR
UBS-54 EpCAM GNDDFKYNERFKG | ESGVPDRFSGSGSGT
KATLTADKSSSTA | DFTLTISSLQAEDVA
YVQLNSLTSEDSA | VYYCQQYYSYPLTFG
VYFCTRSLNMAYW | GGTKVKES
GOGTSVTVSS
EVQLVQSGPEVKK | DIVMTQSPLSLPVTP
PGASVKVSCKASG | GEPASTSCRSSINKK
YTEFTNYGMNWVRQ | GSNGITYLYWYLQKP
APGQGLEWMGWIN | GOSPQLLIYQMSNLA
3622W94 323/A3 EpCAM TYTGEPTYGEDFK | SGVPDREFSGSGSGTD
GRFAFSLDTSAST FTLKISRVEAEDVGV
AYMELSSLRSEDT | YYCAQNLEIPRTEFGQ
AVYFCARFGNYVD | GTKVEIK
YWGOGSLVTVSS
EVQLVQSGPGLVQ | DIQMTQSPSSLSASVY
PGGSVRISCAASG | GDRVTITCRSTKSLL
YTEFTNYGMNWVKQ | HSNGITYLYWYQQKP
APGKGLEWMGWIN | GKAPKLLIYQMSNLA
4D5SMOCBvV2 EpCAM TYTGESTYADSFK | SGVPSRFS5SSGSGTD
GRFTFSLDTSASA | FTLTISSLQPEDFAT
AYLQINSLRAEDT | YYCAQNLEIPRTFGQ
AVYYCARFAIKGD | GTKVEIK
YWGQGTLLTVSS
EVQLVQSGPGLVQ | DIQMTQSPSSLSASVY
PGGSVRISCAASG | GDRVTITCRSTKSLL
YTFTNYGMNWVKQ | HSNGITYLYWYQQKP
APGKGLEWMGWIN | GKAPKLLIYQMSNLA
4D5SMOCB EpCAM TYTGESTYADSFK | SGVPSRFSSSGSGTD
GRFTFSLDTSASA | FTLTISSLQPEDFAT
AYLQINSLRAEDT | YYCAQNLEIPRTEFGQ
AVYYCARFAIKGD | GTKVELK
YWGQGTLLTVSS
EVOQLLESGGGLVQ | DIQMTQSPSSLSASV
PGGSLRLSCAASG | GDRVTITCRASQSIS
FTFSHYMMAWVRQ | TWLAWYQQKPGKAPK
APGKGLEWVSRIG | LLIYKASNLHTGVPS
PSGGPTHYADSVK | RFSGSGSGTEFSLTI
MEDI-547 1c1 EphA2 GRFTISRDNSKNT | SGLQPDDFATYYCQQ
LYLOMNSLRAEDT | ¥YNSYSRTFGQGTKVE
AVYYCAGYDSGYD | IK
YVAVAGPAEYFQH
WGQGTLVTVSS
MORAb-003 farletuzumab FOLRI EVQLVESGGGVVQ | DIQLTQSPSSLSASV
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PGRSLRLSCSASG | GDRVTITCSVSSSIS
FTFSGYGLSWVRQ | SNNLHWYQQKPGKAP
APGKGLEWVAMIS | KPWIYGTSNLASGVP
SGGSYTYYADSVK | SRESGSGSGTDYTFET
GRFAISRDNARNT ISSLOPEDIATYYCQ
LEFLOMDSLRPEDT | QWSSYPYMYTFGQGT
GVYFCARHGDDPA | KVEIK
WEAYWGQGTPVTV
SS
QVOLVQSGAEVVK | DIVLTQSPLSLAVSL
PGASVKISCKASG | GOPAIISCKASQSVS
YTFTGYFMNWVKQ | FAGTSLMHWYHQKPG
SPGOSLEWIGRIH | QOPRLLIYRASNLEA
huMOV19 PYDGDTFYNQKFQ | GVPDRFSGSGSKTDF
MO340A (VLCv1.00) FOLRI GKATLTVDKSSNT | TLNISPVEAEDAATY
AHMELLSLTSEDF | YCQQSREYPYTFGGG
AVYYCTRYDGSRA | TKLEIK
MDYWGQOGTTVTVS
S
QVOLVQSGAEVVK | DIVLTQSPLSLAVSL
PGASVKISCKASG | GOPAIISCKASQSVS
YTFTGYFMNWVKQ | FAGTSLMHWYHQKPG
SPGOQSLEWIGRIH | QOPRLLIYRASNLEA
huMOV19 PYDGDTFYNQKFQ | GVPDRFSGSGSKTDF
MO346A (VLCv1.60) FOLRI GKATLTVDKSSNT | TLTISPVEAEDAATY
AHMELLSLTSEDF | YCQQSREYPYTFGGG
AVYYCTRYDGSRA | TKLEIK
MDYWGQGTTVTVS
S
GPELVKPGASVKI PASLSASVGETVTIT
SCKASDYSFTGYF | CRTSENIFSYLAWYQ
MNWVMQOSHGKSLE QKQGISPQLLVYNAK
WIGRIFPYNGDTF | TLAEGVPSREFSGSGS
26B3 F2 FOLRI1 YNQKFKGRATLTV | GTQFSLKINSLQPED
DKSSSTAHMELRS | FGSYYCQHHYAFPWT
LASEDSAVYFCAR | FGGGSKLEIK
GTHYFDYWGQGTT
LTVSS
QVOLVQSGAEVKK | DVVMTQSPLSLPVTP
PGASVKVSCKASG | GEPASISCRSSQSLV
YTFTDYEMHWVRQ | HSNGNTYLHWYLQKP
APGQGLEWMGALD | GOSPQLLIYKVSNRF
RG7686 GC33 GPC3 PKTGDTAYSQKFK | SGVPDRFSGSGSGTD
GRVTLTADKSTST FTLKISRVEAEDVGV
AYMELSSLTSED YYCSQNTHVPPTFGQ
TAVYYCTRFYSYT | GTKLEIK
YWGQGTLVTVSS
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EVQLVQSGAEVKK | EIVLTQSPGTLSLSP
PGESLKISCKGSG | GERATLSCRAVQSVS
YSFTSYWIAWVRQ | SSYLAWYQOKPGQAP
MPGKGLEWMGIIF | RLLIYGASSRATGIP
AA6 GPC3 PGDSDTRYSPSFQ | DRESGSGSGTDFTLT
GOVTISADRSIRT ISRLEPEDFAVYYCQ
AYLOWSSLKASD QYGSSPTEFGGGTKVE
TALYYCARTREGY | IK
FDYWGQGTLVTVS
S
EVQLVQSGAEVKK | EIVLTQSPGTLSLSP
PGESLKISCKGSG | GERATLSCRASQSVS
YSFTNYWIAWVRQ | SSYLAWYQOKPGQAP
MPGKGLEWMGIIY | RLLIYGASSRATGIP
11E7 GPC3 PGDSDTRYSPSFQ | DRESGSGSGTDFTLT
GOVTISADKSIRT ISRLEPEDFAVYYCQ
AYLOWSSLKASD QYGSSPTEFGGGTKVE
TAMYYCARTREGY | IK
FDYWGQGTLVTVS
S
EVQLVQSGADVTK | EILLTQSPGTLSLSP
PGESLKISCKVSG | GERATLSCRASQSVS
YREFTNYWIGWMRQ | SSYLAWYQOKPGQAP
MSGKGLEWMGIIY | RLLIYGASSRATGIP
PGDSDTRYSPSFQ | DRFSGSGSGTDFTLT
16D10 GPC3 EHVTISADKSINE ISRLEPEDFAVYYCQ
AYLRWSSLKASD QYGSSPTEFGQGTKVE
TAIYYCARTREGF | IK
FDYWGQGTPVTVS
S
QVOQLVESGGGVVQ | DTVMTQTPLSSHVTL
SGRSLRLSCAASG | GOQPASTISCRSSQSLV
FTEFRNYGMHWVRQ | HSDGNTYLSWLQQRP
APGKGLEWVAVIW | GQPPRLLIYRISRRF
YDGSDKYYADSVR | SGVPDRFSGSGAGTD
AMG-595 HER1(EGFR) GRFTISRDNSKNT ETLEISRVEAEDVGV
LYLOMNSLRAEDT | YYCMQSTHVPRTFGQ
AVYYCARDGYDIL | GTKVEIK
TGNPRDFDYWGQG
TLVTVSS
QVOQLKRQSGPGLVQ | DILLTQSPVILSVSP
PSQSLSITCTVSG | GERVSFSCRASQSIG
FSLTNYGVHWVRQ | INTHWYQQRTNGSPR
Erubitux™ cetutximab | HERI(EGFR) | SPGKGLEWLGVIW | LLIKYASESISGIPS
SGGNTDYNTPFTS | RESGSGSGTDFTLST
RLSINKDNSKSQV | NSVESEDIADYYCQQ
FFKMNSLQSNDTA | NNNWPTTEFGAGTKLE
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IYYCARALTYYDY | LK
EFAYWGQGTLVTV
SA
QVOLVQSGAEVKK | DIQMTQSPSSLSASVY
PGSSVKVSCKASG | GDRVTITCRASQGIN
FTFTDYKIHWVRQ | NYLNWYQQKPGKAPK
APGQGLEWMGYFN | RLIYNTNNLQTGVPS
PNSGYSTYAQKFQ | RFSGSGSGTEFTLTI
GA201 Imgatuzumab | HERIEGFR) | GRGTTTADKSTST | SSLOPEDFATYYCLQ
AYMELSSLRSEDT | HNSFPTFGQGTKLET
AVYYCARLSPGGY | K
YVMDAWGQGTTVT
VSS
QVOQLVESGGGVVQ | AIQLTQSPSSLSASY
PGRSLRLSCAASG | GDRVTITCRASQDIS
FTFSTYGMHWVRQ | SALVWYQQKPGKAPK
APGKGLEWVAVIW | LLIYDASSLESGVPS
DDGSYKYYGDSVK | RFSGSESGTDFTLTI
Humax zalutumumab | HER1(EGFR) GRFTISRDNSKNT | SSLQPEDFATYYCQQ
LYLOMNSLRAEDT | FNSYPLTFGGGTKVE
AVYYCARDGITMV | IK
RGVMKDYFDYWGQ
GTLVTVSS
QVOLQESGPGLVK | EIVMTQSPATLSLSP
PSQTLSLTCTVSG | GERATLSCRASQSVS
GSISSGDYYWSWT SYLAWYQOKPGQAPR
ROPPGKGLEWIGY | LLIYDASNRATGIPA
. IYYSGSTDYNPSL | REFSGSGSGTDFTLTI
IMC-11F8 necitumumab | HERI(EGFR) KSRVTMSVDTSKN | SSLEPEDFAVYYCHQ
QFSLKVNSVTAAD | YGSTPLTEFGGGTKAE
TAVYYCARVSIFG | IK
VGTFDYWGQGTLV
TVSS
QVOLVQSGAEVKK | DIQMTQSPSTLSASV
PGSSVKVSCKASG | GDRVTITCRASQSIS
GTFSSYAISWVRQ | SWWAWYQOKPGKAPK
APGQGLEWMGSII LLIYDASSLESGVPS
PIFGTVNYAQKFQ | RFSGSGSGTEFTLTI
MM-151 P1X HERI(EGFR) | GRUTITADESTST | SSLOPDDFATYYCQQ
AYMELSSLRSEDT | YHAHPTTFGGGTKVE
AVYYCARDPSVNL IK
YWYFDLWGRGTLV
TVSS
QVOLVQSGAEVKK | DIVMTQSPDSLAVSL
PGSSVKVSCKASG | GERATINCKSSQSVL
MM-151 P2X HERI1(EGFR —_—
( ) GTFGSYAISWVRQ | YSPNNKNYLAWYQQOK
APGQGLEWMGSII PGQPPKLLIYWASTR
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PIFGAANPAQKSQ | ESGVPDRFSGSGSGT
GRVTITADESTST | DFTLTISSLQAEDVA
AYMELSSLRSEDT | VYYCQQYYGSPITFG
AVYYCAKMGRGKV | GGTKVEIK
AFDIWGQGTMVTY
e
OVOLVQSGAEVKK | ETVMTQSPATLSVSP
PGASVKVSCKASG | GERATLSCRASQSVS
YAFTSYGINWVRO | SNLAWYQOKPGQAPR
APGQGLEWMGWIS | LLIYGASTRATGIPA
AYNGNTYYAQKLR | RFSGSGSGTEFTLTI
MM-151 P3X HERI(EGFR) | GRUTMTTDTSTST | SSLOSEDFAVYYCQD
AYMELRSLRSDDT | YRTWPRRVFGGGTKV
AVYYCARDLGGYG |EIK
SGSVPFDPWGQGT
LVTVSS
OVOLOQSGAEVKK | DIQMTQSPSSLSASY
PGSSVKVSCKASG | GDRVTITCRSSQNIV
YTFTNYYIYWVRO | HSNGNTYLDWYQQTP
APGQGLEWIGGIN | GKAPKLLIYKVSNRF
. PTSGGSNFNEKFK | SGVPSRFSGSGSGTD
HER1(EGFR =
TheraCIM nimotuzumab (EGFR) | TRVTITADESSTT | FTFTISSLOPEDIAT
AYMELSSLRSEDT | YYCFQYSHVPWTFGQ
AFYFCTRQGLWFD | GTKLQIT
SDGRGFDFWGQGT
TVTVSS
OVOLOESGPGLVK | DIQMTQSPSSLSASY
PSETLSLTCTVSG | GDRVTITCQASQDIS
GSVSSGDYYWTWI | NYLNWYQOKPGKAPK
ROSPGKGLEWIGH | LLIYDASNLETGVPS
o . IYYSGNTNYNPST, | RFSGSGSGTDFTFTI
™ HER1(EGFR) | ===
Vectibix panitumimab (EGFR) | KSRLTISIDTSKT |SSLOPEDIATYFCQH
OFSLKLSSVTAAD | FDHLPLAFGGGTKVE
TATYYCVRDRVTG | IK
AFDIWGOGTMVTY
SS
OTQLVQSGPELKK | DVVMTQTPLSLPVSL
PGETVKISCKASG | GDQASTSCRSSQSLV
YTFTEYPTHWVKQ | HSNGNTYLHWYLOKP
APGKGFKWMGMIY | GOSPKLLIYKVSNRF
TDIGKPTYAEEFK | SGVPDRFSGSGSGTD
07D06 HERIEGFR) | CRFAFSLETSAST | FTLKISRVEAEDLGY
AYLQINNLKNEDT | YFCSQSTHVPWTFGG
ATYFCVRDRYDSL | GTKLEIK
FDYWGQGTTLTVS
S
12D03 HERI(EGFR) | EMQLVESGGGFVK | DVVMTQTPLSLPVSL
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PGGSLKLSCAASG | GDQASTSCRSSQSLV
FAFSHYDMSWVRQ | HSNGNTYLHWYLOKP
TPKQRLEWVAYIA | GOSPKLLIYKVSNRF
SGGDITYYADTVK | SGVPDRFSGSGSGTD
GRFTISRDNAQNT | FTLKISRVEAEDLGV
LYLOMSSLKSEDT | YFCSQSTHVLTFGSG
AMFYCSRSSYGNN | TKLEIK
GDALDFWGOGTSV
TVSS
OVOLVESGGGLVQ | QSPSFLSAFVGDRIT
PGGSLRLSCAASG | ITCRASPGIRNYLAW
FTFSSYAMGWVRO | YOOKPGKAPKLLIYA
APGKGLEWVSSIS |ASTLQSGVPSRFSGS
ol iRy | GSSRYIYYADSVK | GSGTDFTLTISSLOP
GRFTISRDNSKNT | EDFATYYCQQYNSYP
LYLOMNSLRAEDT | LSFGGGTKVEIK
AVYYCAKMDASGS
YFNFWGQGTLVTV
sS
OVOLLOSAAEVKK | QAVVTQEPSFSVSPG
PGESLKISCKGSG | GTVTLTCGLSSGSVS
YSFTSYWIGWVRO | TSYYPSWYQQTPGOA
MPGKGLEWMGIIY | PRTLIYSTNTRSSGV
Erbicin HER2? | PGDSDTRYSPSFQ | PDRFSGSILGNKAAL
GOVTISADKSIST | TITGAQADDESDYYC
AYLOWSSLKASDT | VLYMGSGQYVFGGGT
AVYYCARWRDSPL | KLTVL
WGOGTLVTVSS
EVOLVESGGGLVQ | DIQMTQSPSSLSASY
PGGSLRLSCAASG | GDRVTITCRASQDVN
FNIKDTYTHWVRQO | TAVAWYQQKPGKAPK
APGKGLEWVARIY | LLTYSASFLYSGVPS
. PTNGYTRYADSVK | RFSGSRSGTDFTLTI
Herceptin trastuzumab HER2 | GRETISADTSKNT | SSLOPEDFATYYCQQ
AYLOMNSLRAEDT | HYTTPPTFGQGTKVE
AVYYCSRWGGDGF | IK
YAMDYWGQGTLVT
VSS
OVOLOQOSGPELVK | DIVMTQSHKFMSTSV
PGASLKLSCTASG | GDRVSITCKASQDVN
FNIKDTYIHWVKO | TAVAWYQQKPGHSPK
RPEQGLEWIGRIY | LLIYSASFRYTGVPD
MAGH22 | margetuximab HER2 | PTNGYTRYDPKFQ | RFTGSRSGTDFTFTI
DKATITADTSSNT | SSVOAEDLAVYYCQQ
AYLQVSRLTSEDT | HYTTPPTFGGGTKVE
AVYYCSRWGGDGF | IK
YAMDYWGQGASVT

77




WO 2017/040344 PCT/US2016/049137
Trade Name Antibody Target VH Sequence VL Sequence
Name
VSS
QVQLVESGGGLVQ | QSVLTQPPSVSGAPG
PGGSLRLSCAASG | QRVTISCTGSSSNIG
FTFRSYAMSWVRQ | AGYGVHWYQQLPGTA
APGKGLEWVSAIS | PKLLIYGNTNRPSGV
GRGDNTYYADSVK | PDRFSGFKSGTSASL
MM-302 FS HER2 GRFTISRDNSKNT | ATTGLQAEDEADYYC
LYLQMNSLRAEDT | QFYDSSLSGWVFGGG
AVYYCAKMTSNAF | TKLTVL
AFDYWGQGTLVTV
SS
EVQLVESGGGLVQ | DIQMTQSPSSLSASV
PGGSLRLSCAASG | GDRVTITCKASQDVS
FTFTDYTMDWVRQ | IGVAWYQQKPGKAPK
APGKGLEWVADVN | LLIYSASYRYTGVPS
. PNSGGSIYNQRFK | RFSGSGSGTDFTLTI
Pereta pertuzumab HER2 | GRFTLSVDRSKNT | SSLOPEDFATYYCQQ
LYLOMNSLRAEDT | ¥YIYPYTFGQGTKVE
AVYYCARNLGPSF | IK
YFDYWGQGTLVTV
SS
EVQLLESGGGLVQ | QSALTQPASVSGSPG
PGGSLRLSCAASG | QSITISCTGTSSDVG
FTFSHYVMAWVRQ | SYNVVSWYQQHPGKA
APGKGLEWVSSIS | PKLIIYEVSQRPSGV
MM-121/ HER3 SSGGWTLYADSVK | SNRFSGSKSGNTASL
SAR256212 GRFTISRDNSKNT | TISGLQTEDEADYYC
LYLOMNSLRAEDT | CSYAGSSIFVIFGGG
AVYYCTRGLKMAT | TKVTVL
IFDYWGQGTLVTV
SS
EVQLVESGGGLVQ | DIQMTQSPSSLSASV
PGGSLRLSCAASG | GDRVTITCRASQNIA
FTLSGDWIHWVRQ | TDVAWYQQKPGKAPK
APGKGLEWVGEIS | LLIYSASFLYSGVPS
. HER1(EGF | AAGGYTDYADSVK | RFSGSGSGTDFTLTI
MEHD7945A 1| Duligotumab 1RyHéR3 GRFTISADTSKNT | SSLQPEDFATYYCQQ
AYLQMNSLRAEDT | SEPEPYTFGQGTKVE
AVYYCARESRVSF | IK
EAAMDYWGQGTLV
TVSS
QVQLQESGGGLVK | QSALTQPASVSGSPG
PGGSLRLSCAASG | QSITISCTGTSSDVG
FTFSSYWMSWVRQ | GYNFVSWYQQHPGKA
MM-111 HER2/3 APGKGLEWVANIN | PKLMIYDVSDRPSGV
RDGSASYYVDSVK | SDRFSGSKSGNTASL
GRFTISRDDAKNS | ITSGLQADDEADYYC
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Trade Name Name Target VH Sequence VL Sequence
LYLOMNSLRAEDT | SSYGSSSTHVIFGGG
AVYYCARDRGVGY | TKVTVL
FDLWGRGTLVTVS
S
OVQLVQSGAEVKK | QSVLTQPPSVSAAPG
PGESLKISCKGSG | Q
YSFTSYWIAWVRQ | KVTISCSGSSSNIGN
MPGKGLEYMGLIY | NYVSWYQQLPGTAPK
PGDSDTKYSPSFQ | L.I,IYDHTNRPAGVPD
MM-111 HER23 | GOVTTSVDKSVST | RFSGSKSGTSASLAL
AYLQWSSLKPSDS | SGFRSEDEADYYCAS
AVYFCARHDVGYC | WDYTLSGWVFGGGTK
TDRTCAKWPEWLG | T,TvI,
VWGOGTLVTVSS
EVQLVESGGGVVQ | DIQMTQSPSSLSASV
PGRSLRLSCSTSG | GDRVIITCRSSQRIV
FTFSDYYMYWVRQ | HSNGNTYLEWYQQTP
APGKGLEWVAYMS | GKAPKLLIYKVSNRF
. NVGAITDYPDTVK | SGVPSRFSGSGSGTD
Hu3S193 Lewis-Y | GRFTTSRONSRNT | FTETISSLQPEDIAT
LFLOMDSLRPEDT | YYCFQGSHVPFTFGQ
GVYFCARGTRDGS | GTKLQIT
WFAYWGQGTPVTV
SS
QVELVQSGAEVKK | DIALTQPASVSGSPG
PGESLKISCKGSG | QSITISCTGTSSDIG
YSFTSYWIGWVRQ | GYNSVSWYQQHPGKA
APGKGLEWMGIID | PKLMIYGVNNRPSGV
anetumab . | PGDSRTRYSPSFQ | SNRFSGSKSGNTASL
BAY 94-9343 | vtansine | Mesothelin | oG S ADKSTST | TISGLOAEDEADYYC
AYLOWSSLKASDT | SSYDIESATPVFGGG
AMYYCARGQLYGG | TKLTVL
TYMDGWGQGTLVT
VSS
OVQLQQSGPELEK | DIELTQSPAIMSASP
PGASVKISCKASG | GEKVIMTCSASSSVS
YSFTGYTMNWVKQ | YMHWYQQOKSGTSPKR
SHGKSLEWIGLIT |WIYDTSKLASGVPGR
SS1 Mesothelin | EYNGASSYNQKFR | FSGSGSGNSYSLTIS
GKATLTVDKSSST | SVEAEDDATYYCQQW
AYMDLLSLTSEDS | SGYPLTFGAGTKLEI
AVYFCARGGYDGR |K
GFDYWGQGTTVTV
SS
QVYLVESGGGVVQ | EIVLTQSPATLSLSP
. | PGRSLRLSCAASG | GERATLSCRASQSVS
Mesothelin s L AL
ITFSIYGMHWVRQ | SYLAWYQQKPGQAPR
APGKGLEWVAVIW | LLIYDASNRATGIPA
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YDGSHEYYADSVK | RFSGSGSGTDFTLTI
GRFTISRDNSKNT SSLEPEDFAVYYCQQ
LYLLMNSLRAED RSNWPLTFGGGTKVE
TAVYYCARDGDYY IK
DSGSPLDYWGQGT
LVTVSS
QVHLVESGGGVVQ | EIVLTQSPATLSLSP
PGRSLRLSCVASG | GERATLSCRASQSVS
ITFRIYGMHWVRQ | SYLAWYQQOKPGQAPR
APGKGLEWVAVIW | LLTYDASNRATGIPA

Mesothelin YDGSHEYYADSVK | RFSGSGSGTDFTLTI
GRFTISRDNSKNT SSLEPEDFAVYYCQQ
LYLOMNSLRAED RSNWPLTFGGGTKVE
TAIYYCARDGDYY IK
DSGSPLDYWGQGT
LVTVSS
EVHLVESGGGLVQ | EIVLTQSPGTLSLSP
PGGSLRLSCAASG | GERATLSCRASQSVS
FTFSRYWMSWVRQ | SSYLAWYQQKPGQAP
AQGKGLEWVASIK | RLLIYGASSRATGIP
QAGSEKTYVDSVK | DREFSGSGSGTDEFTLT

Mesothelin GRFTISRDNAKNS ISRLEPEDFAVYYCQ
LSLOMNSLRAED QYGSSQYTFGQGTKL
TAVYYCAREGAYY | EIK
YDSASYYPYYYYY
SMDVWGQGTTVTV
SS
QVOLQQOSGPELEK | DIELTQSPATIMSASP
PGASVKISCKASG | GEKVTMTCSASSSVS
YSFTGYTMNWVKQ | YMHWYQQOKSGTSPKR
SHGKSLEWIGLIT | WIYDTSKLASGVPGR

. . PYNGASSYNQKFR | FSGSGSGNSYSLTIS

MORAb-009 amatuximab Mesothelin GRATLTVDK SSST | SVEAEDDATYYC QOW
AYMDLLSLTSEDS SKHPLTFGSGTKVET
AVYFCARGGYDGR | K
GFDYWGSGTPVTV
SS
EVOQLQESGPELVK | DIVMTQSPAIMSASP
PGASVKMSCKASG | GEKVTMTCSASSSVS
YTFPSYVLHWVKQ | SSYLYWYQOKPGSSP
KPGQGLEWIGYIN | KLWIYSTSNLASGVP
PYNDGTQYNEKFK | ARFSGSGSGTSYSLT

hPAMA4 MUC-1 GKATLTSDKSSST | ISSMEAEDAASYFCH
AYMELSRLTSED OQWNRYPYTFGGGTKL
SAVYYCARGFGGS | EIK
YGFAYWGQGTLIT
VSA
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OVQLQQSGAEVKK | DIQLTQSPSSLSASY
FGASVKVSCEASG | GDRVTMTCSASSSVS
YTFPSYVLHWVKQ | SSYLYWYQQKPGKAP
APGQGLEWIGYIN | KLWIYSTSNLASGVP
_ , PYNDGTQTNKKFK | ARFSGSGSGTDFTLT
hPAM4-Cide | clivatuzumab MUCL | GRATLTRDTSINT | ISSLQPEDSASYFCH
AYMELSRLRSDDT | QHNRYPYTFGGGTRI,
AVYYCARGFGGSY |EIK
GFAYNGQGTLVTV
sS
OAQLQVSGAEVVK | ETVLTQSPATMSASP
PGASVKMSCKASG | GERVTITCSAHSSVS
YTFTSYNMHWVKQ | FMHWFQQKPGTSPKI,
TPGQGLEWIGYIY |WIYSTSSLASGVPAR
PGNGATNYNQKFQ | FGGSGSGTSYSLTIS
SARS66658 | huDS6v1.01 MUCL | GRATLTADTSSST | SMEAEDAATYYCQOR
AYMQTSSLTSEDS | SSFPLTFGAGTKLEL
AVYFCARGDSVPF | K
AYWGQGTLVTVSA
QVQLQQSGAELMK | DIVMSQSPSSLAVSY
PGASVKISCKATG | GEKVTMSCKSSQSLL
YTFSAYWIEWVKQ | YSSNQKIYLAWYQQOK
RPGHGLEWIGEIL | PGOSPKLLIYWASTR
Theragyn Pemtumomab MUC] | BGSNNSRYNEKFK | ESGVEDRFTGGGSGT
muHMFG1 GKATFTADTSSNT | DFTLTISSVKAEDLA
AYMQLSSLTSEDS | VYYCQQYYRYPRTFG
AVYYCSRSYDFAW | GGTKLEIK
FAYWGQGTPVTVS
A
QVQLVQSGAEVKK | DIQMTQSPSSLSASY
PGASVKVSCKASG | GDRVTITCKSSQSLL
YTFSAYWIEWVRQ | YSSNQKIYLAWYQQOK
Sontuzumab APGKGLEWVGEIL | PGKAPKLLIYWASTR
huHMFG1 PGSNNSRYNEKFK | ESGVPSRFSGSGSGT
Therex MUCI1 p
AS1402 GRVTVTRDTSTNT | DFTFTISSLQPEDIA
R1150 AYMELSSLRSEDT | TYYCQQYYRYPRTFG
AVYYCARSYDFAW | QGTKVEIK
FAYWGQGTLVTVS
s
QVQLVQSGAEVKK | ETVLTQSPATLSLSP
PGSSVKVSCKTSG | GERATLSCRASQSVS
MDX.1105 o DTFSTYAISWVRQ | SYLAWYQQOKPGOAPR
BMS. 036559 PD-L1 | APGQGLEWMGGII | LLIYDASNRATGIPA
PIFGKAHYAQKFQ | RFSGSGSGTDFTLTI
GRVTITADESTST | SSLEPEDFAVYYCQQ
AYMELSSLRSEDT | RSNWPTFGQGTKVEI
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AVYFCARKFHFVS |K
GSPFGMDVWGQGT
TVTVSS
EVQLVESGGGLVQ | EIVLTQSPGTLSLSP
PGGSLRLSCAASG | GERATLSCRASQRVS
FTFSRYWMSWVRQ | SSYLAWYQQKPGQAP
APGKGLEWVANIK | RLLIYDASSRATGIP
DGSEKYYVDSVK | DRESGSGSGTDETLT
MEDI-4736 durvalumab PD-L1 %RDNAIS{N s | ISRLEPEDFAVYYCQ
LYLOMNSLRAEDT |QYGSLPWTFGQGTKV
AVYYCAREGGWFG | EIK
ELAFDYWGQGTLV
TVSS
EVQLVESGGGLVQ DIOMTQSPSSLSASV
PGGSLRLSCAASG GDRVTITCRASQDVS
FTFSDSWIHWVRQ | TAVAWYQQOKPGKAPK
APGKGLEWVAWIS | LLIYSASFLYSGVPS
. PYGGSTYYADSVK | RFSGSGSGTDFTLTI
MPDL3280A atezolizumab PD-L1 GRETISADTSKNT | SSLOPE DFATYYCQQ
AYLOMNSLRAEDT | YLYHPATFGQGTKVE
AVYYCARRHWPGG | IK
FDYWGQGTLVTVS
S
EVQLLESGGGLVQ | QSALTQPASVSGSPG
PGGSLRLSCAASG | QSITISCTGTSSDVG
FTFSSYIMMWVRO | GYNYVSWYQQHPGKA
APGKGLEWVSSIY | PKLMIYDVSNRPSGV
PSGGITFYADTVK | SNRFSGSKSGNTASL
MSB0010718C | avelumab PD-L1 | GRETISRDNSKNT | TISGLOAEDEADYYC
LYLOMNSLRAEDT | SSYTSSSTRVFGTGT
AVYYCARIKLGTV | KVTVL
TTVDYWGQGTLVT
VSS
EVQLVQSGPEVKK | DIQMTQSPSSLSTSV
PGATVKISCKTSG | GDRVTLTCKASQDVG
YTFTEYTIHWVKQ | TAVDWYQQKPGPSPK
APGKGLEWIGNIN | LLIYWASTRHTGIPS
MLN591 PSMA PNNGGTTYNQKFE | RFSGSGSGTDFTLTI
DKATLTVDKSTDT | SSLQPEDFADYYCQQ
AYMELSSLRSEDT | YNSYPLTFGPGTKVD
AVYYCAAGWNFDY | IK
WGQGTLLTVSS
QVQLVESGGGLVK | DIQMTQSPSSLSASV
PGESLRLSCAASG | GDRVTITCKASQNVD
MT112 pasotuxizumab PSMA FTFSDYYMYWVRQ | TNVAWYQOKPGQAPK
APGKGLEWVAIIS | SLIYSASYRYSDVPS
DGGYYTYYSDIIK | RFSGSASGTDFTLTI
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GREFTISRDNARNS SSVOSEDFATYYCQQ
LYLOMNSLKAEDT | ¥YDSYPYTFGGGTKLE
AVYYCARGFPLLR | TK
HGAMDYWGQGTLV
TVSS
QEQLVESGGRLVT | ELVLTQSPSVSAALG
PGGSLTLSCKASG | SPAKITCTLSSAHKT
FDFSAYYMSWVRQ | DTIDWYQQLQOGEAPR
APGKGLEWIATIY | YLMOVQSDGSYTKRP

RORI1 PSSGKTYYATWVN | GVPDRFSGSSSGADR
GRFTISSDNAQNT | YLIIPSVQADDEADY
VDLQMNSLTAAD YCGADYIGGYVEGGG
RATYFCARDSYAD | TQLTVTG
DGALFNIWGPGTL
VTISS
EVKLVESGGGLVK | DIKMTQSPSSMYASL
PGGSLKLSCAASG | GERVTITCKASPDIN
FTFSSYAMSWVRQ | SYLSWFQQKPGKSPK
IPEKRLEWVASIS | TLIYRANRLVDGVPS

RORI1 RGGTTYYPDSVKG | RFSGGGSGQDYSLTI
RFTISRDNVRNIL | NSLEYEDMGIYYCLQ
YLOMSSLRSEDT YDEFPYTFGGGTKLE
AMYYCGRYDYDGY | MK
YAMDYWGQGTSVT
VSS
QSLEESGGRLVTP | ELVMTQTPSSVSAAV
GTPLTLTCTVSGI | GGTVTINCQASQSIG
DLNSHWMSWVRQA | SYLAWYQQKPGQPPK
PGKGLEWIGIIAA | LLIYYASNLASGVPS

RORI1 SGSTYYANWAKGR | RFSGSGSGTEYTLTI
FTISKTSTTVDLR | SGVQREDAATYYCLG
IASPTTEDTATY SLSNSDNVFGGGTEL
FCARDYGDYRLVT |EIL
FNIWGPGTLVTVS
S
QSVKESEGDLVTP | ELVMTQTPSSTSGAV
AGNLTLTCTASGS | GGTVTINCQASQSID
DINDYPISWVRQA | SNLAWFQQKPGQPPT
PGKGLEWIGFINS | LLIYRASNLASGVPS

RORI1 GGSTWYASWVKGR | RFSGSRSGTEYTLTI
FTISRTSTTVDLK | SGVQREDAATYYCLG
MTSLTTDDTATY GVGNVSYRTSFGGGT
FCARGYSTYYCDF | EVVVK
NIWGPGTLVTISS

CC49 QVOLVQSGAEVVK | DIVMSQSPDSLAVSL

(Humanized) TAG-72 PGASVKISCKASG | GERVTLNCKSSQSLL

YTFTDHATIHWVKQ | YSGNQKNYLAWYQOK
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NPGORLEWIGYFS | PGQSPKLLIYWASAR
PGNDDFKYNERFK | ESGVPDRFSGSGSGT
GKATLTADTSAST | DFTLTISSVQAEDVA
AYVELSSLRSEDT | VYYCQQYYSYPLTFG
AVYFCTRSLNMAY | AGTKLELK
WGQGTLVTVSS
OTQLVOSGPELKK | STVMTQTPKFLLVSA
PGETVKISCKASG | GDRVTITCKASQSVS
YTFTNFGMNWVKQ | NDVAWYQQKPGQSPK
GPGEGLKWMGWIN | LLTNFATNRYTGVPN
. TNTGEPRYAEEFK | RFTGSGYGTDFTFTI
Murine A1} TPBG/ST4 | GRuaFSTETTAST | STVOAEDLALYFCQQ
AYLQINNLKNEDT | DYSSPWTFGGGTKLE
ATYFCARDWDGAY | TK
FFDYWGQGTTLTV
55
OVOLOOSRPELVK | SVIMSRGQIVLTQSP
PGASVKMSCKASG | ATMSASLGERVTLTC
YTFTDYVISWVKQ | TASSSVNSNYLHWYQ
RTGQGLEWIGEIY | QKPGSSPKLWIYSTS
. PGSNSIYYNEKFK | NLASGVPARFSGSGS
Murine A2 | TPBG/ST4 | GrarrTa GTSYSLTISSMEAED
DKSSSTAYMQLSS | AATYYCHQYHRSPLT
LTSEDSAVYFCAM | FGAGTKLELK
GGNYGFDYWGQGT
TLTVSS
FVQLVESGGGLVQ | DIVMTQSHIFMSTSV
PKGSLKLSCAASG | GDRVSITCKASQDVD
FTFNTYAMNWVRQ | TAVAWYQQKPGQSPK
APGKGLEWVARIR | LTTYWASTRLTGVPD
. SKSNNYATYYADS | RFTGSGSGTDFTLTI
Murine A3} TPBG/ST4 | GrpRFTTSRDDSO | SNVOSEDLADYFCQQ
SMLYLOMNNLKTE | YSSYPYTFGGGTKLE
DTAMYXCVRQWDY | IK
DVRAMNYWGQGTS
VTVSS
OVOLOOSGSELKK | DTQLTQSPSSLSASY
PGASVKVSCKASG | GDRVSITCKASQDVS
YTFTNYGMNWVKQ | IAVAWYQQKPGKAPK
APGQGLKWMGWIN | TT.TYSASYRYTGVPD
TYTGEPTYTDDFK | RFSGSGSGTDFTLTI
IMMU-132 hRS-7 TROP-2 GRFAFSLDTSVST | SSLQPEDFAVYYCQQ
AYLOISSLKADDT | HYITPLTFGAGTKVE
AVYFCARGGFGSS | 1K
YWYFDVIGQGSLY
TVSS
IMC-18F1 icrucumab VEGFR1 | QAQVVESGGGVVQ | EIVLTQSPGTLSLSP
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SGRSLRLSCAASG | GERATLSCRASQSVS
FAFSSYGMHWVRQ | SSYLAWYQQKPGQAP
APGKGLEWVAVIW | RLLIYGASSRATGIP
YDGSNKYYADSVR | DRFSGSGSGTDFTLT
GRFTISRDNSENT | ISRLEPEDFAVYYCQ
LYLOMNSLRAEDT | QYGSSPLTFGGGTKV
AVYYCARDHYGSG |EIK
VHHYFYYGLDVWG
OGTTVTVSS
EVQLVOSGGGLVK | DIQMTQSPSSVSASI
PGGSLRLSCAASG | GDRVTITCRASQGID
FTFSSYSMNWVRO | NWLGWYQQKPGKAPK
APGKGLEWVSSIS | LLIYDASNLDTGVPS

Cyramza ramucirumab VEGFR2 | SSSSYIYYADSVK | RFSGSGSGTYFTLTI

GRETISRDNAKNS | SSLOAEDFAVYFCQQ
LYLOMNSLRAEDT | AKAFPPTFGGGTKVD
AVYYCARVTDAFD | IK
INGQGTMVTVSSA
EVQLVESGGGLVQ | DIQMTQSPSSLSASV
PGGSLRLSCAASG | GDRVTITCRASQDIA
FTFSSYGMSWVRO | GSLNWLOQKPGKAIK
APGKGLEWVATIT |RLIYATSSLDSGVPK

gligggkb alacizumabpegol | VEGFR2 | SGESYTYYVDSVK | RFSGSRSGSDYTLTI
GRFTISRDNAKNT | SSLOPEDFATYYCLQ
LYLOMNSLRAEDT | YGSFPPTFGQGTKVE
AVYYCVRIGEDAL | IK
DYWGOGTLVTVSS
KVQLOQSGTELVK | DIVLTQSPASLAVSL
PGASVKVSCKASG | GORATISCRASESVD
YIFTEYIIHWVKQ | SYGNSFMHWYQQKPG
RSGQGLEWIGWLY | QPPKLLIYRASNLES
PESNIIKYNEKFK | GIPARFSGSGSRTDF

Imclone6.64 VEGFR2 | by ATLTADKSSST | TLTINPVEADDVATY
VYMELSRLTSEDS | YCQQSNEDPLTFGAG
AVYFCTRHDGTNF | TKLELK
DYWGQGTTLTVSS

A

* underlined & bolded sequences, if present, are CDRs within the VL and VH

[00200] Methods to measure binding affinity and/or other biologic activity of the subject

compositions of the invention can be those disclosed herein or methods generally known in

the art. For example, the binding affinity of a binding pair (e.g., antibody and antigen),

denoted as Ky, can be determined using various suitable assays including, but not limited to,

radioactive binding assays, non-radioactive binding assays such as fluorescence resonance

energy transfer and surface plasmon resonance (SPR, Biacore), and enzyme-linked
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immunosorbent assays (ELISA), kinetic exclusion assay (KinExA®) or as described in the
Examples. An increase or decrease in binding affinity, for example of a chimeric polypeptide
assembly which has been cleaved to remove a bulking moiety compared to the chimeric
polypeptide assembly with the bulking moiety attached, can be determined by measuring the
binding affinity of the chimeric polypeptide assembly to its target binding partner with and
without the bulking moiety.

[00201] Measurement of half-life of a subject chimeric assembly can be performed by various
suitable methods. For example, the half-life of a substance can be determined by
administering the substance to a subject and periodically sampling a biological sample (e.g.,
biological fluid such as blood or plasma or ascites) to determine the concentration and/or
amount of that substance in the sample over time. The concentration of a substance in a
biological sample can be determined using various suitable methods, including enzyme-
linked immunosorbent assays (ELISA), immunoblots, and chromatography techniques
including high-pressure liquid chromatography and fast protein liquid chromatography. In
some cases, the substance may be labeled with a detectable tag, such as a radioactive tag or a
fluorescence tag, which can be used to determine the concentration of the substance in the
sample (e.g., a blood sample or a plasma sample. The various pharmacokinetic parameters
are then determined from the results, which can be done using software packages such as
SoftMax Pro software, or by manual calculations known in the art.

[00202] In addition, the physicochemical properties of the chimeric polypeptide assembly
compositions may be measured to ascertain the degree of solubility, structure and retention of
stability. Assays of the subject compositions are conducted that allow determination of
binding characteristics of the binding domains towards a ligand, including binding
dissociation constant (Kg4, Kon and Kog), the half-life of dissociation of the ligand-receptor
complex, as well as the activity of the binding domain to inhibit the biologic activity of the
sequestered ligand compared to free ligand (ICsy values). The term “ICs” refers to the
concentration needed to inhibit half of the maximum biological response of the ligand
agonist, and is generally determined by competition binding assays. The term “ECsy” refers
to the concentration needed to achieve half of the maximum biological response of the active
substance, and is generally determined by ELISA or cell-based assays, including the methods
of the Examples described herein.

(1)  Anti-CD3 Binding Domains

[00203] In some embodiments, the invention provides chimeric polypeptide assembly

compositions comprising a binding domain of the first portion with binding affinity to T
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cells. In one embodiment, the binding domain of the second portion comprises VL and VH
derived from a monoclonal antibody to an antigen of the CD3. In another embodiment, the
binding domain comprises VL and VH derived from a monoclonal antibody to CD3epsilon
and CD3delta. Monoclonal antibodies to CD3 neu are known in the art. Exemplary, non-
limiting examples of VL and VH sequences of monoclonal antibodies to CD3 are presented
in Table 1. In one embodiment, the invention provides a chimeric polypeptide assembly
comprising a binding domain with binding affinity to CD3 comprising anti-CD3 VL and VH
sequences set forth in Table 1. In another embodiment, the invention provides a chimeric
polypeptide assembly comprising a binding domain of the first portion with binding affinity
to CD3epsilon comprising anti-CD3epsilon VL and VH sequences set forth in Table 1. In
another embodiment, the invention provides a chimeric polypeptide assembly composition,
wherein the scFv second binding domain of the first portion comprises VH and VL regions
wherein each VH and VL regions exhibit at least about 90%, or 91%, or 92%, or 93%, or
94%, or 95%, or 96%, or 97%, or 98%, or 99% identity to or is identical to paired VL and
VH sequences of the huUCHT1 anti-CD3 antibody of Table 1. In another embodiment, the
invention provides a chimeric polypeptide assembly composition comprising a binding
domain with binding affinity to CD3 comprising the CDR-L1 region, the CDR-L2 region, the
CDR-L3 region, the CDR-HI region, the CDR-H2 region, and the CDR-H3 region, wherein
each is derived from the respective anti-CD3 VL and VH sequences set forth in Table 1. In
another embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a binding domain with binding affinity to CD3 comprising the CDR-L1 region,
the CDR-L2 region, the CDR-L3 region, the CDR-HI region, the CDR-H2 region, and the
CDR-H3 region, wherein the CDR sequences are RASQDIRNYLN,
YTSRLES,QQGNTLPWT, GYSFTGYTMN, LINPYKGVST, and SGYYGDSDWYFDV
[00204] The CD3 complex is a group of cell surface molecules that associates with the T-cell
antigen receptor (TCR) and functions in the cell surface expression of TCR and in the
signaling transduction cascade that originates when a peptide:MHC ligand binds to the TCR.
Typically, when an antigen binds to the T-cell receptor, the CD3 sends signals through the
cell membrane to the cytoplasm inside the T cell. This causes activation of the T cell that
rapidly divide to produce new T cells sensitized to attack the particular antigen to which the
TCR were exposed. The CD3 complex is comprised of the CD3epsilon molecule, along with
four other membrane-bound polypeptides (CD3-gamma, -delta, -zeta, and -beta). In humans,
CD3-epsilon is encoded by the CD3E gene on Chromosome 11. The intracellular domains of

each of the CD3 chains contain immunoreceptor tyrosine-based activation motifs (ITAMs)
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that serve as the nucleating point for the intracellular signal transduction machinery upon T
cell receptor engagement.

[00205] A number of therapeutic strategies modulate T cell immunity by targeting TCR
signalling, particularly the anti-human CD3 monoclonal antibodies (mAbs) that are widely
used clinically in immunosuppressive regimes. The CD3-specific mouse mAb OKT3 was the
first mAb licensed for use in humans (Sgro, C. Side-effects of a monoclonal antibody,
muromonab CD3/orthoclone OKT3: bibliographic review. Toxicology 105:23-29, 1995) and
is widely used clinically as an immunosuppressive agent in transplantation (Chatenoud, Clin.
Transplant 7:422-430, (1993); Chatenoud, Nat. Rev. Immunol. 3:123-132 (2003); Kumar,
Transplant. Proc. 30:1351-1352 (1998)), type 1 diabetes, and psoriasis. Importantly, anti-CD3
mAbs can induce partial T cell signalling and clonal anergy (Smith, JA, Nonmitogenic Anti-
CD3 Monoclonal Antibodies Deliver a Partial T Cell Receptor Signal and Induce Clonal
Anergy J. Exp. Med. 185:1413-1422 (1997)). OKT3 has been described in the literature as a
T cell mitogen as well as a potent T cell killer (Wong, JT. The mechanism of anti-CD3
monoclonal antibodies. Mediation of cytolysis by inter-T cell bridging. Transplantation
50:683-689 (1990)). In particular, the studies of Wong demonstrated that by bridging CD3 T
cells and target cells, one could achieve killing of the target and that neither FcR-mediated
ADCC nor complement fixation was necessary for bivalent anti-CD3 MAB to lyse the target
cells.

[00206] OKTS3 exhibits both a mitogenic and T-cell killing activity in a time-dependent
fashion; following early activation of T cells leading to cytokine release, upon further
administration OKT3 later blocks all known T-cell functions. It is due to this later blocking of
T cell function that OKT3 has found such wide application as an immunosuppressant in
therapy regimens for reduction or even abolition of allograft tissue rejection. Other
antibodies specific for the CD3 molecule are disclosed in Tunnacliffe, Int. Immunol. 1
(1989), 546-50, WO2005/118635 and W0O2007/033230 describe anti-human monoclonal
CD3 epsilon antibodies, United States Patent 5,821,337 describes the VL and VH sequences
of murine anti-CD3 monoclonal Ab UCHT1 (muxCD?3, Shalaby et al., J. Exp. Med. 175,
217-225 (1992) and a humanized variant of this antibody (hu UCHTT1), and United States
Patent Application 20120034228 discloses binding domains capable of binding to an epitope
of human and non-chimpanzee primate CD3 epsilon chain.

(i)  Anti-EpCAM Binding Domains

[00207] In some embodiments, the invention provides chimeric polypeptide assembly

compositions comprising a binding domain with binding affinity to the tumor-specific marker
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EpCAM. In one embodiment, the binding domain comprises VL and VH derived form a
monoclonal antibody to EpCAM. Monoclonal antibodies to EpCAM are known in the art.
Exemplary, non-limiting examples of EpCAM monoclonal antibodies and the VL and VH
sequences thereof are presented in Table 2. In one embodiment, the invention provides a
chimeric polypeptide assembly composition comprising a binding domain with binding
affinity to the tumor-specific marker EpCAM comprising anti-EpCAM VL and VH
sequences set forth in Table 2. In another embodiment, the invention provides a chimeric
polypeptide assembly composition, wherein the first portion first binding domain comprises
VH and VL regions wherein each VH and VL regions exhibit at least about 90%, or 91%, or
92%, or 93%, or 94%, or 95%, or 96%, or 97%, or 98%, or 99% identity to or is identical to
paired VL and VH sequences of the 4AD5SMUCB anti-EpCAM antibody of Table 2. In
another embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a binding domain with binding affinity to the tumor-specific marker comprising
the CDR-L1 region, the CDR-L2 region, the CDR-L3 region, the CDR-H1 region, the CDR-
H2 region, and the CDR-H3 region, wherein each is derived from the respective VL and VH
sequences set forth in Table 2.

[00208] Epithelial cell adhesion molecule (EpCAM, also known as 17-1A antigen) is a 40-
kDa membrane-integrated glycoprotein composed of 314 amino acids expressed in certain
epithelia and on many human carcinomas (see, Balzar, The biology of the 17-1A antigen (Ep-
CAM), J. Mol. Med. 1999, 77:699-712). EpCAM was initially discovered by use of the
murine monoclonal antibody 17-1A/edrecolomab that was generated by immunization of
mice with colon carcinoma cells (Goettlinger, Int J Cancer. 1986; 38, 47-53 and Simon,
Proc. Natl. Acad. Sci. USA. 1990; 87, 2755-2759). Because of their epithelial cell origin,
tumor cells from most carcinomas express EpCAM on their surface (more so than normal,
healthy cells), including the majority of primary, metastatic, and disseminated non-small cell
lung carcinoma cells (Passlick, B, et al. The 17-1A antigen is expressed on primary,
metastatic and disseminated non-small cell lung carcinoma cells. Int. J. Cancer 87(4):548—
552, 2000), gastric and gastro-oesophageal junction adenocarcinomas (Martin, 1.G.,
Expression of the 17-1A antigen in gastric and gastro-oesophageal junction adenocarcinomas:
a potential immunotherapeutic target? J Clin Pathol 1999;52:701-704), and breast and
colorectal cancer (Packeisen J, et al. Detection of surface antigen 17-1A in breast and
colorectal cancer. Hybridoma. 1999 18(1):37-40) and, therefore, are an attractive target for
immunotherapy approaches. Indeed, increased expression of EpCAM correlates to increased

epithelial proliferation; in breast cancer, overexpression of EpCAM on tumor cells is a
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predictor of survival (Gastl, Lancet. 2000, 356, 1981-1982). Due to their epithelial cell origin,
tumor cells from most carcinomas still express EpCAM on their surface, and the bispecific
solitomab single-chain antibody composition that targets EpCAM on tumor cells and also
contains a CD3 binding region has been proposed for use against primary uterine and ovarian
CS cell lines (Ferrari F, et al., Solitomab, an EpCAM/CD3 bispecific antibody construct
(BiTE®), is highly active against primary uterine and ovarian carcinosarcoma cell lines in
vitro. J Exp Clin Cancer Res. 2015 34:123).

[00209] Monoclonal antibodies to EpCAM are known in the art. The EpCAM monclonals
ING-1, 3622W94, adecatumumab and edrecolomab have been described as having been
tested in human patients (Miinz, M. Side-by-side analysis of five clinically tested anti-
EpCAM monoclonal antibodies Cancer Cell International, 10:44-56, 2010). Bispecific
antibodies directed against EpCAM and against CD3 have also been described, including
construction of two different bispecific antibodies by fusing a hybridoma producing
monoclonal antibody against EpCAM with either of the two hybridomas OKT3 and 9.3
(Moller, SA, Reisfeld, RA, Bispecific-monoclonal-antibody-directed lysis of ovarian
carcinoma cells by activated human T lymphocytes. Cancer Inmunol. Immunother. 33:210-
216, 1991). Other examples of bispecific antibodies against EpCAM include BiUII, (anti-
CD3 (rat) x anti-EpCAM (mouse)) (Zeidler, J. Inmunol., 1999, 163:1247-1252), a scFv
CD3/17-1A-bispecific (Mack, M. A small bispecific antibody composition expressed as a
functional single-chain molecule with high tumor cell cytotoxicity. Proc. Natl. Acad. Sci.,
1995, 92:7021-7025), and a partially humanized bispecific diabody having anti-CD3 and
antiEpCAM specificity (Helfrich, W. Construction and characterization of a bispecific
diabody for retargeting T cells to human carcinomas. Int. J. Cancer, 1998, 76:232-239) .
[00210] In one embodiment provided herein are bispecific chimeric polypeptide assembly
compositions with a first portion having a binding domain specific for EpCAM and a binding
domain specific for CD3. The technical problem to be solved was to provide means and
methods for the generation of improved compositions exhibiting the properties of being well-
tolerated and more convenient medicaments (less frequent dosing) for the effective treatment
and or amelioration of tumorous diseases. The solution to said technical problem is achieved
by the embodiments disclosed herein and characterized in the claims.

[00211] Accordingly, in some embodiments, the present invention relates to chimeric
polypeptide assembly compositions whereby said composition comprises a first portion
comprising a bispecific single chain antibody composition comprising at least two binding

domains, whereby one of said domains binds to an effector cell antigen, such as CD3 antigen
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and a second domain binds to EpCAM antigen, wherein said binding domains comprise VL
and VH specific for EpCAM and VL and VH specific for human CD3 antigen. Preferably,
in the embodiment, said binding domain specific for EpCAM has a K4 value of greater than
107 to 107" M, as determined in an vitro binding assay. In one embodiment of the
foregoing, the binding domains are in a scFv format. In another embodiment of the
foregoing, the binding domains are in a single chain diabody format.

(ii1)  Anti-CCRS Binding Domains

[00212] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker CCRS and a second binding domain binds to an effector cell antigen, such as
CD3 antigen. In one embodiment, the binding domain comprises VL and VH derived form a
monoclonal antibody to CCRS. Monoclonal antibodies to CCRS are known in the art. In one
embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
CCRS comprising anti-CCRS VL and VH sequences. In another embodiment, the invention
provides a chimeric polypeptide assembly composition comprising a first portion binding
domain with binding affinity to the tumor-specific marker comprising the CDR-L1 region,
the CDR-L2 region, the CDR-L3 region, the CDR-HI region, the CDR-H2 region, and the
CDR-H3 region, wherein each is derived from the respective VL and VH sequences.
Preferably, in the embodiments, said binding has a K4 value of greater than 107 to 107° M,
as determined in an vitro binding assay.

(iv)  Anti-CD19 Binding Domains

[00213] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker CD19 and a second binding domain binds to an effector cell antigen, such as
CD3 antigen. In one embodiment, the binding domain comprises VL and VH derived form a
monoclonal antibody to CD19. Monoclonal antibodies to CD19 are known in the art.
Exemplary, non-limiting examples of VL and VH sequences are presented in Table 2. In one
embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
CD19 comprising anti-CD19 VL and VH sequences set forth in Table 2. In another
embodiment, the invention provides a chimeric polypeptide assembly composition, wherein
the scFv second binding domain comprises VH and VL regions wherein each VH and VL

regions exhibit at least about 90%, or 91%, or 92%, or 93%, or 94%, or 95%, or 96%, or

91



WO 2017/040344 PCT/US2016/049137

97%, or 98%, or 99% identity to or is identical to paired VL and VH sequences of the MT103
anti-CD19 antibody of Table 2. In another embodiment, the invention provides a chimeric
polypeptide assembly composition comprising a first portion binding domain with binding
affinity to the tumor-specific marker comprising the CDR-L1 region, the CDR-L2 region, the
CDR-L3 region, the CDR-HI region, the CDR-H2 region, and the CDR-H3 region, wherein
each is derived from the respective VL and VH sequences set forth in Table 2. Preferably, in
the embodiments, said binding has a K4 value of greater than 107 to 10'° M, as determined
in an vitro binding assay.

(v)  Anti-HER-2 Binding Domains

[00214] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker HER-2 and a second binding domain binds to an effector cell antigen, such as
CD3 antigen. In one embodiment, the binding domain comprises VL and VH derived form a
monoclonal antibody to HER-2. Monoclonal antibodies to HER-2 are known in the art.
Exemplary, non-limiting examples of VL and VH sequences are presented in Table 2. In one
embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
HER-2 comprising anti-HER-2 VL and VH sequences set forth in Table 2. In another
embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
comprising the CDR-L1 region, the CDR-L2 region, the CDR-L3 region, the CDR-H1
region, the CDR-H2 region, and the CDR-H3 region, wherein each is derived from the
respective VL and VH sequences set forth in Table 2. Preferably, in the embodiments, said
binding has a Kg value of greater than 107 to 107'® M, as determined in an vitro binding
assay.

(vi)  Anti-HER-3 Binding Domains

[00215] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker HER-3 and a second binding domain binds to an effector cell antigen, such as
CD3 antigen. In one embodiment, the binding domain comprises VL and VH derived form a
monoclonal antibody to HER-3. Monoclonal antibodies to HER-3 are known in the art.
Exemplary, non-limiting examples of VL and VH sequences are presented in Table 2. In one
embodiment, the invention provides a chimeric polypeptide assembly composition

comprising a first portion binding domain with binding affinity to the tumor-specific marker
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HER-3 comprising anti-HER-3 VL and VH sequences set forth in Table 2. In another
embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
comprising the CDR-L1 region, the CDR-L2 region, the CDR-L3 region, the CDR-H1
region, the CDR-H2 region, and the CDR-H3 region, wherein each is derived from the
respective VL and VH sequences set forth in Table 2. Preferably, in the embodiments, said
binding has a Kg value of greater than 107 to 107'® M, as determined in an vitro binding

assay.

(vii))  Anti-HER-4 Binding Domains
[00216] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker HER-4 and a second binding domain binds to an effector cell antigen, such as
CD3 antigen. In one embodiment, the binding domain comprises VL and VH derived form a
monoclonal antibody to HER-4. Monoclonal antibodies to HER-4 are known in the art. In
one embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
HER-4 comprising anti-HER-4 VL and VH sequences. In another embodiment, the invention
provides a chimeric polypeptide assembly composition comprising a first portion binding
domain with binding affinity to the tumor-specific marker comprising the CDR-L1 region,
the CDR-L2 region, the CDR-L3 region, the CDR-HI region, the CDR-H2 region, and the
CDR-H3 region, wherein each is derived from the respective VL and VH sequences.
Preferably, in the embodiments, said binding has a K4 value of greater than 107 to 107° M,
as determined in an vitro binding assay.

(vii))  Anti-EGFR Binding Domains

[00217] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker EGFR and a second binding domain binds to an effector cell antigen, such as
CD3 antigen. In one embodiment, the binding domain comprises VL and VH derived form a
monoclonal antibody to EGFR. Monoclonal antibodies to EGFR are known in the art.
Exemplary, non-limiting examples of VL and VH sequences are presented in Table 2. In one
embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
EGFR comprising anti-EGFR VL and VH sequences set forth in Table 2. In another

embodiment, the invention provides a chimeric polypeptide assembly composition
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comprising a first portion binding domain with binding affinity to the tumor-specific marker
comprising the CDR-L1 region, the CDR-L2 region, the CDR-L3 region, the CDR-H1
region, the CDR-H2 region, and the CDR-H3 region, wherein each is derived from the
respective VL and VH sequences set forth in Table 2. Preferably, in the embodiments, said
binding has a Kq value of greater than 107 to 107'® M, as determined in an vitro binding
assay.

(ix)  Anti-PSMA Binding Domains

[00218] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker PSMA and a second binding domain binds to an effector cell antigen, such as
CD3 antigen. In one embodiment, the binding domain comprises VL and VH derived form a
monoclonal antibody to PSMA. Monoclonal antibodies to PSMA are known in the art.
Exemplary, non-limiting examples of VL and VH sequences are presented in Table 2. In one
embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
PSMA comprising anti-PSMA VL and VH sequences set forth in Table 2. In another
embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
comprising the CDR-L1 region, the CDR-L2 region, the CDR-L3 region, the CDR-H1
region, the CDR-H2 region, and the CDR-H3 region, wherein each is derived from the
respective VL and VH sequences set forth in Table 2. In another embodiment, the invention
provides a chimeric polypeptide assembly composition comprising a first portion binding
domain with binding affinity to the tumor-specific marker comprising the CDR-L1 region,
the CDR-L2 region, the CDR-L3 region, the CDR-HI region, the CDR-H2 region, and the
CDR-H3 region, wherein each is derived from the respective VL and VH sequences set forth
in Table 2. Preferably, in the embodiments, said binding has a K4 value of greater than 107 to
107" M, as determined in an vitro binding assay.

(x)  Anti-CEA Binding Domains

[00219] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker CEA and a second binding domain binds to an effector cell antigen, such as
CD3 antigen. In one embodiment, the binding domain comprises VL and VH derived form a
monoclonal antibody to CEA. Monoclonal antibodies to CEA are known in the art.

Exemplary, non-limiting examples of VL and VH sequences are presented in Table 2. In one
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embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
CEA comprising anti-CEA VL and VH sequences set forth in Table 2. In another
embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
comprising the CDR-L1 region, the CDR-L2 region, the CDR-L3 region, the CDR-H1
region, the CDR-H2 region, and the CDR-H3 region, wherein each is derived from the
respective VL and VH sequences set forth in Table 2. Preferably, in the embodiments, said
binding has a Kq value of greater than 107 to 107'® M, as determined in an vitro binding
assay.

(xi)  Anti-MUCI Binding Domains

[00220] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker MUC1 and a second binding domain binds to an effector cell antigen, such as
CD3 antigen. In one embodiment, the binding domain comprises VL and VH derived form a
monoclonal antibody to MUC1. Monoclonal antibodies to MUC1 are known in the art.
Exemplary, non-limiting examples of VL and VH sequences are presented in Table 2. In one
embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
MUCI1 comprising anti-MUC1 VL and VH sequences set forth in Table 2. In another
embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
comprising the CDR-L1 region, the CDR-L2 region, the CDR-L3 region, the CDR-H1
region, the CDR-H2 region, and the CDR-H3 region, wherein each is derived from the
respective VL and VH sequences set forth in Table 2. Preferably, in the embodiments, said
binding has a Kq value of greater than 107 to 107'® M, as determined in an vitro binding

assay.

(xii))  Anti-MUC2 Binding Domains
[00221] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker MUC2 and a second binding domain binds to an effector cell antigen, such as
CD3 antigen. In one embodiment, the binding domain comprises VL and VH derived form a
monoclonal antibody to MUC2. Monoclonal antibodies to MUC2 are known in the art. In one

embodiment, the invention provides a chimeric polypeptide assembly composition
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comprising a first portion binding domain with binding affinity to the tumor-specific marker
MUC?2 comprising anti-MUC2 VL and VH sequences. In another embodiment, the invention
provides a chimeric polypeptide assembly composition comprising a first portion binding
domain with binding affinity to the tumor-specific marker comprising the CDR-L1 region,
the CDR-L2 region, the CDR-L3 region, the CDR-HI region, the CDR-H2 region, and the
CDR-H3 region, wherein each is derived from the respective VL and VH sequences.
Preferably, in the embodiments, said binding has a K4 value of greater than 107 to 107° M,
as determined in an vitro binding assay.

(xiii))  Anti-MUC3 Binding Domains

[00222] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker MUC3 and a second binding domain binds to an effector cell antigen, such as
CD3 antigen. In one embodiment, the binding domain comprises VL and VH derived form a
monoclonal antibody to MUC3. Monoclonal antibodies to MUC3 are known in the art. In one
embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
MUCS3 comprising the anti-MUC3 VL and VH sequences. In another embodiment, the
invention provides a chimeric polypeptide assembly composition comprising a first portion
binding domain with binding affinity to the tumor-specific marker comprising the CDR-L1
region, the CDR-L2 region, the CDR-L3 region, the CDR-HI1 region, the CDR-H2 region,
and the CDR-H3 region, wherein each is derived from the respective VL and VH sequences.
Preferably, in the embodiments, said binding has a Ky value of greater than 107 t0 10710 M,
as determined in an vitro binding assay.

(xiv)  Anti-MUC4 Binding Domains

[00223] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker MUC4 and a second binding domain binds to an effector cell antigen, such as
CD3 antigen. In one embodiment, the binding domain comprises VL and VH derived form a
monoclonal antibody to MUC4. Monoclonal antibodies to MUC4 are known in the art. In one
embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
MUC4 comprising anti-MUC4 VL and VH sequences. In another embodiment, the invention
provides a chimeric polypeptide assembly composition comprising a first portion binding

domain with binding affinity to the tumor-specific marker comprising the CDR-L1 region,
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the CDR-L2 region, the CDR-L3 region, the CDR-HI region, the CDR-H2 region, and the
CDR-H3 region, wherein each is derived from the respective VL and VH sequences .
Preferably, in the embodiments, said binding has a K4 value of greater than 107 to 107° M,
as determined in an vitro binding assay.

(xv)  Anti-MUCSAC Binding Domains

[00224] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker MUCSAC and a second binding domain binds to an effector cell antigen,
such as CD3 antigen. In one embodiment, the binding domain comprises VL and VH derived
form a monoclonal antibody to MUCSAC. Monoclonal antibodies to MUCSAC are known in
the art. In one embodiment, the invention provides a chimeric polypeptide assembly
composition comprising a first portion binding domain with binding affinity to the tumor-
specific marker MUCSAC comprising anti-MUCSAC VL and VH sequences. In another
embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
comprising the CDR-L1 region, the CDR-L2 region, the CDR-L3 region, the CDR-H1
region, the CDR-H2 region, and the CDR-H3 region, wherein each is derived from the
respective VL and VH sequences. Preferably, in the embodiments, said binding has a K4
value of greater than 10”7 to 107" M, as determined in an vitro binding assay.

(xvi)  Anti-MUCSB Binding Domains

[00225] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker MUCS5B and a second binding domain binds to an effector cell antigen, such
as CD3 antigen. In one embodiment, the binding domain comprises VL and VH derived
form a monoclonal antibody to MUCS5B. Monoclonal antibodies to MUCSB are known in the
art. In one embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
MUCSB comprising anti-MUCSB VL and VH sequences. In another embodiment, the
invention provides a chimeric polypeptide assembly composition comprising a first portion
binding domain with binding affinity to the tumor-specific marker comprising the CDR-L1
region, the CDR-L2 region, the CDR-L3 region, the CDR-HI1 region, the CDR-H2 region,
and the CDR-H3 region, wherein each is derived from the respective VL and VH sequences.
Preferably, in the embodiments, said binding has a K4 value of greater than 107 to 107° M,

as determined in an vitro binding assay.
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(xvil)  Anti-MUC7 Binding Domains

[00226] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker MUC7 and a second binding domain binds to an effector cell antigen, such as
CD3 antigen. In one embodiment, the binding domain comprises VL and VH derived form a
monoclonal antibody to MUC7. Monoclonal antibodies to MUC7 are known in the art. In one
embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
MUCT7 comprising anti-MUC7 VL and VH sequences. In another embodiment, the invention
provides a chimeric polypeptide assembly composition comprising a first portion binding
domain with binding affinity to the tumor-specific marker comprising the CDR-L1 region,
the CDR-L2 region, the CDR-L3 region, the CDR-HI region, the CDR-H2 region, and the
CDR-H3 region, wherein each is derived from the respective VL and VH sequences.
Preferably, in the embodiments, said binding has a Ky value of greater than 107 t0 10710 M,
as determined in an vitro binding assay.

(xvii))  Anti-BhCG Binding Domains

[00227] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker PhCG and a second binding domain binds to an effector cell antigen, such as
CD3 antigen. In one embodiment, the binding domain comprises VL and VH derived form a
monoclonal antibody to BhCG. Monoclonal antibodies to PhCG are known in the art. In one
embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
BhCG comprising anti-BhCG VL and VH sequences. In another embodiment, the invention
provides a chimeric polypeptide assembly composition comprising a first portion binding
domain with binding affinity to the tumor-specific marker comprising the CDR-L1 region,
the CDR-L2 region, the CDR-L3 region, the CDR-HI region, the CDR-H2 region, and the
CDR-H3 region, wherein each is derived from the respective VL and VH sequences.
Preferably, in the embodiments, said binding has a K4 value of greater than 107 to 107° M,
as determined in an vitro binding assay.

(xix)  Anti-Lewis-Y Binding Domains

[00228] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-

specific marker Lewis-Y and a second binding domain binds to an effector cell antigen, such
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as CD3 antigen. In one embodiment, the binding domain comprises VL and VH derived
form a monoclonal antibody to Lewis-Y. Monoclonal antibodies to Lewis-Y are known in the
art. In one embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
Lewis-Y comprising the anti-Lewis-Y VL and VH sequences set forth in Table 2. In another
embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
comprising the CDR-L1 region, the CDR-L2 region, the CDR-L3 region, the CDR-H1
region, the CDR-H2 region, and the CDR-H3 region, wherein each is derived from respective
VL and VH sequences. In another embodiment, the invention provides a chimeric
polypeptide assembly composition comprising a first portion binding domain with binding
affinity to the tumor-specific marker comprising the CDR-L1 region, the CDR-L2 region, the
CDR-L3 region, the CDR-HI region, the CDR-H2 region, and the CDR-H3 region, wherein
each is derived from the respective VL and VH sequences. Preferably, in the embodiments,
said binding has a K4 value of greater than 107 to 107" M, as determined in an vitro binding
assay.

(xx)  Anti-CD20 Binding Domains

[00229] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker CD20 and a second binding domain binds to an effector cell antigen, such as
CD3 antigen. In one embodiment, the binding domain comprises VL and VH derived form a
monoclonal antibody to CD20. Monoclonal antibodies to CD20 are known in the art.
Exemplary, non-limiting examples of VL and VH sequences are presented in Table 2. In one
embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
CD20 comprising anti-CD20 VL and VH sequences set forth in Table 2. In another
embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
comprising the CDR-L1 region, the CDR-L2 region, the CDR-L3 region, the CDR-H1
region, the CDR-H2 region, and the CDR-H3 region, wherein each is derived from the
respective VL and VH sequences set forth in Table 2. Preferably, in the embodiments, said
binding has a Kg value of greater than 107 to 107'® M, as determined in an vitro binding

assay.
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(xxi)  Anti-CD33 Binding Domains

[00230] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker CD33 and a second binding domain binds to an effector cell antigen, such as
CD3 antigen. In one embodiment, the binding domain comprises VL and VH derived form a
monoclonal antibody to CD33. Monoclonal antibodies to CD33 are known in the art.
Exemplary, non-limiting examples of VL and VH sequences are presented in Table 2. In one
embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
CD33 comprising anti-CD33 VL and VH sequences set forth in Table 2. In another
embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
comprising the CDR-L1 region, the CDR-L2 region, the CDR-L3 region, the CDR-H1
region, the CDR-H2 region, and the CDR-H3 region, wherein each is derived from the
respective VL and VH sequences set forth in Table 2. Preferably, in the embodiments, said
binding has a Kg value of greater than 107 to 107'® M, as determined in an vitro binding
assay.

(xxi1)  Anti-CD30 Binding Domains

[00231] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker CD30 and a second binding domain binds to an effector cell antigen, such as
CD3 antigen. In one embodiment, the binding domain comprises VL and VH derived form a
monoclonal antibody to CD30. Monoclonal antibodies to CD30 are known in the art.
Exemplary, non-limiting examples of VL and VH sequences are presented in Table 2. In one
embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
CD30 comprising anti-CD30 VL and VH sequences set forth in Table 2. In another
embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
comprising the CDR-L1 region, the CDR-L2 region, the CDR-L3 region, the CDR-H1
region, the CDR-H2 region, and the CDR-H3 region, wherein each is derived from the
respective VL and VH sequences set forth in Table 2. Preferably, in the embodiments, said
binding has a Kg value of greater than 107 to 107'® M, as determined in an vitro binding

assay.
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(xxii1)  Anti-ganglioside GD3 Binding Domains

[00232] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker ganglioside GD3 and a second binding domain binds to an effector cell
antigen, such as CD3 antigen. In one embodiment, the binding domain comprises VL and
VH derived form a monoclonal antibody to ganglioside GD3. Monoclonal antibodies to
ganglioside GD3 are known in the art. In one embodiment, the invention provides a chimeric
polypeptide assembly composition comprising a first portion binding domain with binding
affinity to the tumor-specific marker ganglioside GD3 comprising anti-ganglioside GD3 VL
and VH sequences. In another embodiment, the invention provides a chimeric polypeptide
assembly composition comprising a first portion binding domain with binding affinity to the
tumor-specific marker comprising the CDR-L1 region, the CDR-L2 region, the CDR-L3
region, the CDR-HI1 region, the CDR-H2 region, and the CDR-H3 region, wherein each is
derived from the respective VL and VH sequences. Preferably, in the embodiments, said
binding has a Kg value of greater than 107 to 107'® M, as determined in an vitro binding
assay.

(xxiv)  Anti-9-O-Acetyl-GD3 Binding Domains

[00233] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker 9-O-Acetyl-GD3 and a second binding domain binds to an effector cell
antigen, such as CD3 antigen. In one embodiment, the binding domain comprises VL and
VH derived form a monoclonal antibody to 9-O-Acetyl-GD3. Monoclonal antibodies to 9-O-
Acetyl-GD3 are known in the art. In one embodiment, the invention provides a chimeric
polypeptide assembly composition comprising a first portion binding domain with binding
affinity to the tumor-specific marker 9-O-Acetyl-GD3 comprising the anti-9-O-Acetyl-GD3
VL and VH sequences. In another embodiment, the invention provides a chimeric
polypeptide assembly composition comprising a first portion binding domain with binding
affinity to the tumor-specific marker comprising the CDR-L1 region, the CDR-L2 region, the
CDR-L3 region, the CDR-HI region, the CDR-H2 region, and the CDR-H3 region, wherein
each is derived from the respective VL and VH sequences. Preferably, in the embodiments,
said binding has a Kq value of greater than 107 to 107'° M, as determined in an vitro binding

assay.
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(xxv)  Anti-Globo H Binding Domains

[00234] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker Globo H and a second binding domain binds to an effector cell antigen, such
as CD3 antigen. In one embodiment, the binding domain comprises VL and VH derived
form a monoclonal antibody to Globo H. Monoclonal antibodies to Globo H are known in the
art. In one embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
Globo H comprising anti-Globo H VL and VH sequences. In another embodiment, the
invention provides a chimeric polypeptide assembly composition comprising a first portion
binding domain with binding affinity to the tumor-specific marker comprising the CDR-L1
region, the CDR-L2 region, the CDR-L3 region, the CDR-H1 region, the CDR-H2 region,
and the CDR-H3 region, wherein each is derived from the respective VL and VH sequences.
Preferably, in the embodiments, said binding has a Ky value of greater than 107 t0 10710 M,
as determined in an vitro binding assay.

(xxvi)  Anti-fucosyl GM1 Binding Domains

[00235] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker fucosyl GM1 and a second binding domain binds to an effector cell antigen,
such as CD3 antigen. In one embodiment, the binding domain comprises VL and VH derived
form a monoclonal antibody to fucosyl GM1. Monoclonal antibodies to fucosyl GM1 are
known in the art. In one embodiment, the invention provides a chimeric polypeptide
assembly composition comprising a first portion binding domain with binding affinity to the
tumor-specific marker fucosyl GM1 comprising anti-fucosyl GM1 VL and VH sequences. In
another embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
comprising the CDR-L1 region, the CDR-L2 region, the CDR-L3 region, the CDR-H1
region, the CDR-H2 region, and the CDR-H3 region, wherein each is derived from the
respective VL and VH sequences. Preferably, in the embodiments, said binding has a K4
value of greater than 10”7 to 107" M, as determined in an vitro binding assay.

(xxvii)  Anti-GD2 Binding Domains

[00236] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-

specific marker GD2 and a second binding domain binds to an effector cell antigen, such as
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CD3 antigen. In one embodiment, the binding domain comprises VL and VH derived form a
monoclonal antibody to GD2. Monoclonal antibodies to GD2 are known in the art. In one
embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
GD2 comprising anti-GD2 VL and VH sequences. In another embodiment, the invention
provides a chimeric polypeptide assembly composition comprising a first portion binding
domain with binding affinity to the tumor-specific marker comprising the CDR-L1 region,
the CDR-L2 region, the CDR-L3 region, the CDR-HI region, the CDR-H2 region, and the
CDR-H3 region, wherein each is derived from the respective VL and VH sequences.
Preferably, in the embodiments, said binding has a K4 value of greater than 107 to 107° M,
as determined in an vitro binding assay.

(xxviii))  Anti-carbonicanhydrase IX Binding Domains

[00237] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker carbonicanhydrase IX and a second binding domain binds to an effector cell
antigen, such as CD3 antigen. In one embodiment, the binding domain comprises VL and
VH derived form a monoclonal antibody to carbonicanhydrase IX. Monoclonal antibodies to
carbonicanhydrase IX are known in the art. In one embodiment, the invention provides a
chimeric polypeptide assembly composition comprising a first portion binding domain with
binding affinity to the tumor-specific marker carbonicanhydrase IX comprising anti-
carbonicanhydrase IX VL and VH sequences. In another embodiment, the invention provides
a chimeric polypeptide assembly composition comprising a first portion binding domain with
binding affinity to the tumor-specific marker comprising the CDR-L1 region, the CDR-L2
region, the CDR-L3 region, the CDR-H1 region, the CDR-H2 region, and the CDR-H3
region, wherein each is derived from the respective VL and VH sequences. Preferably, in the
embodiments, said binding has a K4 value of greater than 107 to 10™'° M, as determined in an

vitro binding assay.

(xxix)  Anti-CD44v6 Binding Domains
[00238] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker CD44v6 and a second binding domain binds to an effector cell antigen, such
as CD3 antigen. In one embodiment, the binding domain comprises VL and VH derived
form a monoclonal antibody to CD44v6. Monoclonal antibodies to CD44v6 are known in the

art. In one embodiment, the invention provides a chimeric polypeptide assembly composition
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comprising a first portion binding domain with binding affinity to the tumor-specific marker
CD44v6 comprising anti-CD44v6 VL and VH sequences. In another embodiment, the
invention provides a chimeric polypeptide assembly composition comprising a first portion
binding domain with binding affinity to the tumor-specific marker comprising the CDR-L1
region, the CDR-L2 region, the CDR-L3 region, the CDR-H1 region, the CDR-H2 region,
and the CDR-H3 region, wherein each is derived from the respective VL and VH sequences.
Preferably, in the embodiments, said binding has a K4 value of greater than 107 to 107° M,

as determined in an vitro binding assay.

(xxx)  Anti-Sonic Hedgehog Binding Domains
[00239] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker Sonic Hedgehog and a second binding domain binds to an effector cell
antigen, such as CD3 antigen. In one embodiment, the binding domain comprises VL and
VH derived form a monoclonal antibody to Sonic Hedgehog. Monoclonal antibodies to Sonic
Hedgehog are known in the art. In one embodiment, the invention provides a chimeric
polypeptide assembly composition comprising a first portion binding domain with binding
affinity to the tumor-specific marker Sonic Hedgehog comprising anti-Sonic Hedgehog VL
and VH sequences. In another embodiment, the invention provides a chimeric polypeptide
assembly composition comprising a first portion binding domain with binding affinity to the
tumor-specific marker comprising the CDR-L1 region, the CDR-L2 region, the CDR-L3
region, the CDR-HI1 region, the CDR-H2 region, and the CDR-H3 region, wherein each is
derived from the respective VL and VH sequences. Preferably, in the embodiments, said
binding has a Kg value of greater than 107 to 107'® M, as determined in an vitro binding
assay.

(xxx1)  Anti-Wue-1 Binding Domains

[00240] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker Wue-1 and a second binding domain binds to an effector cell antigen, such as
CD3 antigen. In one embodiment, the binding domain comprises VL and VH derived form a
monoclonal antibody to Wue-1. Monoclonal antibodies to Wue-1 are known in the art. In
one embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
Wue-1 comprising anti-Wue-1 VL and VH sequences. In another embodiment, the invention

provides a chimeric polypeptide assembly composition comprising a first portion binding
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domain with binding affinity to the tumor-specific marker comprising the CDR-L1 region,
the CDR-L2 region, the CDR-L3 region, the CDR-HI region, the CDR-H2 region, and the
CDR-H3 region, wherein each is derived from the respective VL and VH sequences.
Preferably, in the embodiments, said binding has a K4 value of greater than 107 to 107° M,
as determined in an vitro binding assay.

(xxxii)  Anti-plasma cell antigen 1 Binding Domains

[00241] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker plasma cell antigen 1 and a second binding domain binds to an effector cell
antigen, such as CD3 antigen. In one embodiment, the binding domain comprises VL and
VH derived form a monoclonal antibody to plasma cell antigen 1. Monoclonal antibodies to
plasma cell antigen 1 are known in the art. In one embodiment, the invention provides a
chimeric polypeptide assembly composition comprising a first portion binding domain with
binding affinity to the tumor-specific marker plasma cell antigen 1 comprising anti-plasma
cell antigen 1 VL and VH sequences. In another embodiment, the invention provides a
chimeric polypeptide assembly composition comprising a first portion binding domain with
binding affinity to the tumor-specific marker comprising the CDR-L1 region, the CDR-L2
region, the CDR-L3 region, the CDR-H1 region, the CDR-H2 region, and the CDR-H3
region, wherein each is derived from the respective VL and VH sequences. Preferably, in the
embodiments, said binding has a K4 value of greater than 107 to 10™'° M, as determined in an
vitro binding assay.

(xxxiii))  Anti-melanoma chondroitin sulfate proteoglycan Binding

Domains

[00242] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker melanoma chondroitin sulfate proteoglycan and a second binding domain
binds to an effector cell antigen, such as CD3 antigen. In one embodiment, the binding
domain comprises VL and VH derived form a monoclonal antibody to melanoma chondroitin
sulfate proteoglycan. Monoclonal antibodies to melanoma chondroitin sulfate proteoglycan
are known in the art. In one embodiment, the invention provides a chimeric polypeptide
assembly composition comprising a first portion binding domain with binding affinity to the
tumor-specific marker melanoma chondroitin sulfate proteoglycan comprising anti-melanoma
chondroitin sulfate proteoglycan VL and VH sequences. In another embodiment, the

invention provides a chimeric polypeptide assembly composition comprising a first portion
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binding domain with binding affinity to the tumor-specific marker comprising the CDR-L1
region, the CDR-L2 region, the CDR-L3 region, the CDR-HI1 region, the CDR-H2 region,
and the CDR-H3 region, wherein each is derived from the respective VL and VH sequences.
Preferably, in the embodiments, said binding has a K4 value of greater than 107 to 107° M,
as determined in an vitro binding assay.

(xxxiv)  Anti-CCR8 Binding Domains

[00243] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker CCR8 and a second binding domain binds to an effector cell antigen, such as
CD3 antigen. In one embodiment, the binding domain comprises VL and VH derived form a
monoclonal antibody to CCR8. Monoclonal antibodies to CCR8 are known in the art. In one
embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
CCRS8 comprising anti-CCR8 VL and VH sequences. In another embodiment, the invention
provides a chimeric polypeptide assembly composition comprising a first portion binding
domain with binding affinity to the tumor-specific marker comprising the CDR-L1 region,
the CDR-L2 region, the CDR-L3 region, the CDR-HI region, the CDR-H2 region, and the
CDR-H3 region, wherein each is derived from the respective VL and VH sequences.
Preferably, in the embodiments, said binding has a K4 value of greater than 107 to 107° M,
as determined in an vitro binding assay.

(xxxv)  Anti-STEAP Binding Domains

[00244] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker 6-transmembrane epithelial antigen of prostate (STEAP) and a second
binding domain binds to an effector cell antigen, such as CD3 antigen. In one embodiment,
the binding domain comprises VL and VH derived form a monoclonal antibody to STEAP.
Monoclonal antibodies to STEAP are known in the art. In one embodiment, the invention
provides a chimeric polypeptide assembly composition comprising a first portion binding
domain with binding affinity to the tumor-specific marker STEAP comprising anti-STEAP
VL and VH sequences. In another embodiment, the invention provides a chimeric
polypeptide assembly composition comprising a first portion binding domain with binding
affinity to the tumor-specific marker comprising the CDR-L1 region, the CDR-L2 region, the
CDR-L3 region, the CDR-HI region, the CDR-H2 region, and the CDR-H3 region, wherein

each is derived from the respective VL and VH sequences. Preferably, in the embodiments,
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said binding has a Kq value of greater than 107 to 107'° M, as determined in an vitro binding
assay.

(xxxvi)  Anti-mesothelin Binding Domains

[00245] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker mesothelin and a second binding domain binds to an effector cell antigen,
such as CD3 antigen. In one embodiment, the binding domain comprises VL and VH derived
form a monoclonal antibody to mesothelin. Monoclonal antibodies to mesothelin are known
in the art. In one embodiment, the invention provides a chimeric polypeptide assembly
composition comprising a first portion binding domain with binding affinity to the tumor-
specific marker mesothelin comprising anti-mesothelin VL and VH sequences. In another
embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
comprising the CDR-L1 region, the CDR-L2 region, the CDR-L3 region, the CDR-H1
region, the CDR-H2 region, and the CDR-H3 region, wherein each is derived from the
respective VL and VH sequences. Preferably, in the embodiments, said binding has a K4
value of greater than 10”7 to 107" M, as determined in an vitro binding assay.

(xxxvil)  Anti-A33 antigen Binding Domains

[00246] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker A33 antigen and a second binding domain binds to an effector cell antigen,
such as CD3 antigen. In one embodiment, the binding domain comprises VL and VH derived
form a monoclonal antibody to A33 antigen. Monoclonal antibodies to A33 antigen are
known in the art. In one embodiment, the invention provides a chimeric polypeptide
assembly composition comprising a first portion binding domain with binding affinity to the
tumor-specific marker A33 antigen comprising anti-A33 antigen VL and VH sequences. In
another embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
comprising the CDR-L1 region, the CDR-L2 region, the CDR-L3 region, the CDR-H1
region, the CDR-H2 region, and the CDR-H3 region, wherein each is derived from the
respective VL and VH sequences. Preferably, in the embodiments, said binding has a K4

value of greater than 107 to 107'° M, as determined in an vitro binding assay.
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(xxxviil))  Anti-PSCA Binding Domains

[00247] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker prostate stem cell antigen (PSCA) and a second binding domain binds to an
effector cell antigen, such as CD3 antigen. In one embodiment, the binding domain
comprises VL and VH derived form a monoclonal antibody to PSCA. Monoclonal antibodies
to PSCA are known in the art. In one embodiment, the invention provides a chimeric
polypeptide assembly composition comprising a first portion binding domain with binding
affinity to the tumor-specific marker PSCA comprising anti-PSCA VL and VH sequences. In
another embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
comprising the CDR-L1 region, the CDR-L2 region, the CDR-L3 region, the CDR-H1
region, the CDR-H2 region, and the CDR-H3 region, wherein each is derived from the
respective VL and VH sequences. Preferably, in the embodiments, said binding has a K4
value of greater than 10”7 to 107" M, as determined in an vitro binding assay.

(xxxix)  Anti-Ly-6 Binding Domains

[00248] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker Ly-6 and a second binding domain binds to an effector cell antigen, such as
CD3 antigen. In one embodiment, the binding domain comprises VL and VH derived form a
monoclonal antibody to LY-6. Monoclonal antibodies to LY-6 are known in the art. In one
embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
LY-6 comprising anti-LY-6 VL and VH sequences. In another embodiment, the invention
provides a chimeric polypeptide assembly composition comprising a first portion binding
domain with binding affinity to the tumor-specific marker comprising the CDR-L1 region,
the CDR-L2 region, the CDR-L3 region, the CDR-HI region, the CDR-H2 region, and the
CDR-H3 region, wherein each is derived from the respective VL and VH sequences.
Preferably, in the embodiments, said binding has a K4 value of greater than 107 to 107° M,
as determined in an vitro binding assay.

(x1)  Anti-SAS Binding Domains

[00249] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-

specific marker SAS and a second binding domain binds to an effector cell antigen, such as
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CD3 antigen. In one embodiment, the binding domain comprises VL and VH derived form a
monoclonal antibody to SAS. Monoclonal antibodies to SAS are known in the art. In one
embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
SAS comprising anti-SAS VL and VH sequences. In another embodiment, the invention
provides a chimeric polypeptide assembly composition comprising a first portion binding
domain with binding affinity to the tumor-specific marker comprising the CDR-L1 region,
the CDR-L2 region, the CDR-L3 region, the CDR-HI region, the CDR-H2 region, and the
CDR-H3 region, wherein each is derived from the respective VL and VH sequences.
Preferably, in the embodiments, said binding has a K4 value of greater than 107 to 107° M,

as determined in an vitro binding assay.

(xli)  Anti-desmoglein 4 Binding Domains

[00250] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker desmoglein 4 and a second binding domain binds to an effector cell antigen,
such as CD3 antigen. In one embodiment, the binding domain comprises VL and VH derived
form a monoclonal antibody to desmoglein 4. Monoclonal antibodies to desmoglein 4 are
known in the art. In one embodiment, the invention provides a chimeric polypeptide
assembly composition comprising a first portion binding domain with binding affinity to the
tumor-specific marker desmoglein 4 comprising anti-desmoglein 4 VL and VH sequences. In
another embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
comprising the CDR-L1 region, the CDR-L2 region, the CDR-L3 region, the CDR-H1
region, the CDR-H2 region, and the CDR-H3 region, wherein each is derived from the
respective VL and VH sequences. Preferably, in the embodiments, said binding has a K4
value of greater than 10”7 to 107" M, as determined in an vitro binding assay.

(xlii)  Anti-fetal acetylcholine receptor Binding Domains

[00251] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker fetal acetylcholine receptor and a second binding domain binds to an effector
cell antigen, such as CD3 antigen. In one embodiment, the binding domain comprises VL
and VH derived form a monoclonal antibody to fetal acetylcholine receptor. Monoclonal
antibodies to fetal acetylcholine receptor are known in the art. In one embodiment, the

invention provides a chimeric polypeptide assembly composition comprising a first portion
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binding domain with binding affinity to the tumor-specific marker fetal acetylcholine
receptor comprising anti-fetal acetylcholine receptor VL and VH sequences. In another
embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
comprising the CDR-L1 region, the CDR-L2 region, the CDR-L3 region, the CDR-H1
region, the CDR-H2 region, and the CDR-H3 region, wherein each is derived from the
respective VL and VH sequences. Preferably, in the embodiments, said binding has a K4
value of greater than 10”7 to 107" M, as determined in an vitro binding assay.

(xliii))  Anti-CD25 Binding Domains

[00252] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker CD25 and a second binding domain binds to an effector cell antigen, such as
CD3 antigen. In one embodiment, the binding domain comprises VL and VH derived form a
monoclonal antibody to CD25. Monoclonal antibodies to CD25 are known in the art; e.g.,
daclizumab. In one embodiment, the invention provides a chimeric polypeptide assembly
composition comprising a first portion binding domain with binding affinity to the tumor-
specific marker CD25 comprising anti-CD25 VL and VH sequences. In another embodiment,
the invention provides a chimeric polypeptide assembly composition comprising a first
portion binding domain with binding affinity to the tumor-specific marker comprising the
CDR-L1 region, the CDR-L2 region, the CDR-L3 region, the CDR-H1 region, the CDR-H2
region, and the CDR-H3 region, wherein each is derived from the respective VL and VH
sequences. Preferably, in the embodiments, said binding has a Ky value of greater than 107 to
107" M, as determined in an vitro binding assay.

(xliv)  Anti-cancer antigen 19-9 Binding Domains

[00253] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker cancer antigen 19-9 (CA 19-9) and a second binding domain binds to an
effector cell antigen, such as CD3 antigen. In one embodiment, the binding domain
comprises VL and VH derived form a monoclonal antibody to CA 19-9. Monoclonal
antibodies to CA 19-9 are known in the art. In one embodiment, the invention provides a
chimeric polypeptide assembly composition comprising a first portion binding domain with
binding affinity to the tumor-specific marker CA 19-9 comprising anti-cancer antigen 19-9
VL and VH sequences. In another embodiment, the invention provides a chimeric

polypeptide assembly composition comprising a first portion binding domain with binding
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affinity to the tumor-specific marker comprising the CDR-L1 region, the CDR-L2 region, the
CDR-L3 region, the CDR-HI region, the CDR-H2 region, and the CDR-H3 region, wherein
each is derived from the respective VL and VH sequences. Preferably, in the embodiments,
said binding has a K4 value of greater than 107 to 107" M, as determined in an vitro binding
assay.

(xlv)  Anti-CA-125 Binding Domains

[00254] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker cancer antigen 125 (CA-125) and a second binding domain binds to an
effector cell antigen, such as CD3 antigen. In one embodiment, the binding domain
comprises VL and VH derived form a monoclonal antibody to CA-125. Monoclonal
antibodies to CA-125 are known in the art. In one embodiment, the invention provides a
chimeric polypeptide assembly composition comprising a first portion binding domain with
binding affinity to the tumor-specific marker CA-125 comprising anti-CA-125 VL and VH
sequences. In another embodiment, the invention provides a chimeric polypeptide assembly
composition comprising a first portion binding domain with binding affinity to the tumor-
specific marker comprising the CDR-L1 region, the CDR-L2 region, the CDR-L3 region, the
CDR-H1 region, the CDR-H2 region, and the CDR-H3 region, wherein each is derived from
the respective VL and VH sequences. Preferably, in the embodiments, said binding has a K4
value of greater than 10”7 to 107" M, as determined in an vitro binding assay.

(xlvi)  Anti-MISTIR Binding Domains

[00255] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker Muellerian inhibitory substance type II receptor (MISIIR) and a second
binding domain binds to an effector cell antigen, such as CD3 antigen. In one embodiment,
the binding domain comprises VL and VH derived form a monoclonal antibody to MIS.
Monoclonal antibodies to MISIIR are known in the art. In one embodiment, the invention
provides a chimeric polypeptide assembly composition comprising a first portion binding
domain with binding affinity to the tumor-specific marker MISIIR comprising anti-MISIIR
VL and VH sequences. In another embodiment, the invention provides a chimeric
polypeptide assembly composition comprising a first portion binding domain with binding
affinity to the tumor-specific marker comprising the CDR-L1 region, the CDR-L2 region, the
CDR-L3 region, the CDR-HI region, the CDR-H2 region, and the CDR-H3 region, wherein

each is derived from the respective VL and VH sequences. Preferably, in the embodiments,
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said binding has a Kq value of greater than 107 to 107'° M, as determined in an vitro binding
assay.

(xlvil)  Anti-sialylated Tn antigen Binding Domains

[00256] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker sialylated Tn antigen and a second binding domain binds to an effector cell
antigen, such as CD3 antigen. In one embodiment, the binding domain comprises VL and
VH derived form a monoclonal antibody to sialylated Tn antigen. Monoclonal antibodies to
sialylated Tn antigen are known in the art. In one embodiment, the invention provides a
chimeric polypeptide assembly composition comprising a first portion binding domain with
binding affinity to the tumor-specific marker sialylated Tn antigen comprising anti-sialylated
Tn antigen VL and VH sequences. In another embodiment, the invention provides a chimeric
polypeptide assembly composition comprising a first portion binding domain with binding
affinity to the tumor-specific marker comprising the CDR-L1 region, the CDR-L2 region, the
CDR-L3 region, the CDR-HI region, the CDR-H2 region, and the CDR-H3 region, wherein
each is derived from the respective VL and VH sequences. Preferably, in the embodiments,
said binding has a Kq value of greater than 107 to 107'° M, as determined in an vitro binding

assay.

(xlviii)  Anti-FAP Binding Domains
[00257] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker fibroblast activation antigen (FAP) and a second binding domain binds to an
effector cell antigen, such as CD3 antigen. In one embodiment, the binding domain
comprises VL and VH derived form a monoclonal antibody to FAP. Monoclonal antibodies
to FAP are known in the art. In one embodiment, the invention provides a chimeric
polypeptide assembly composition comprising a first portion binding domain with binding
affinity to the tumor-specific marker FAP comprising anti-FAP VL and VH sequences. In
another embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
comprising the CDR-L1 region, the CDR-L2 region, the CDR-L3 region, the CDR-H1
region, the CDR-H2 region, and the CDR-H3 region, wherein each is derived from the
respective VL and VH sequences. Preferably, in the embodiments, said binding has a K4

value of greater than 107 to 107'° M, as determined in an vitro binding assay.
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(xlix)  Anti-CD248 Binding Domains

[00258] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker endosialin (CD248) and a second binding domain binds to an effector cell
antigen, such as CD3 antigen. In one embodiment, the binding domain comprises VL and
VH derived form a monoclonal antibody to CD248. Monoclonal antibodies to CD248 are
known in the art. In one embodiment, the invention provides a chimeric polypeptide
assembly composition comprising a first portion binding domain with binding affinity to the
tumor-specific marker CD248 comprising anti-CD248 VL and VH sequences. In another
embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
comprising the CDR-L1 region, the CDR-L2 region, the CDR-L3 region, the CDR-H1
region, the CDR-H2 region, and the CDR-H3 region, wherein each is derived from the
respective VL and VH sequences. Preferably, in the embodiments, said binding has a K4
value of greater than 10”7 to 107" M, as determined in an vitro binding assay.

() Anti-EGFRvVIII Binding Domains

[00259] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker epidermal growth factor receptor variant IIT (EGFRvVIII) and a second binding
domain binds to an effector cell antigen, such as CD3 antigen. In one embodiment, the
binding domain comprises VL and VH derived form a monoclonal antibody to EGFRVIIL
Monoclonal antibodies to EGFRVIII are known in the art. Exemplary, non-limiting examples
of VL and VH sequences are presented in Table 2. In one embodiment, the invention
provides a chimeric polypeptide assembly composition comprising a first portion binding
domain with binding affinity to the tumor-specific marker EGFRVIII comprising the anti-
EGFRVIII VL and VH sequences set forth in Table 2. In another embodiment, the invention
provides a chimeric polypeptide assembly composition comprising a first portion binding
domain with binding affinity to the tumor-specific marker comprising the CDR-L1 region,
the CDR-L2 region, the CDR-L3 region, the CDR-HI region, the CDR-H2 region, and the
CDR-H3 region, wherein each is derived from the respective VL and VH sequences set forth
in Table 2. Preferably, in the embodiments, said binding has a K4 value of greater than 107 to

107" M, as determined in an vitro binding assay.
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(Ii)  Anti-TAL6 Binding Domains

[00260] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker tumor-associated antigen L6 (TAL6) and a second binding domain binds to
an effector cell antigen, such as CD3 antigen. In one embodiment, the binding domain
comprises VL and VH derived form a monoclonal antibody to TAL6. Monoclonal antibodies
to TALG are known in the art. In one embodiment, the invention provides a chimeric
polypeptide assembly composition comprising a first portion binding domain with binding
affinity to the tumor-specific marker TAL6 comprising anti-TAL6 VL and VH sequences. In
another embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
comprising the CDR-L1 region, the CDR-L2 region, the CDR-L3 region, the CDR-H1
region, the CDR-H2 region, and the CDR-H3 region, wherein each is derived from the
respective VL and VH sequences. Preferably, in the embodiments, said binding has a K4
value of greater than 10”7 to 107" M, as determined in an vitro binding assay.

(lif)  Anti-SAS Binding Domains

[00261] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker tumor-associated antigen SAS and a second binding domain binds to an
effector cell antigen, such as CD3 antigen. In one embodiment, the binding domain
comprises VL and VH derived form a monoclonal antibody to SAS. Monoclonal antibodies
to SAS are known in the art. In one embodiment, the invention provides a chimeric
polypeptide assembly composition comprising a first portion binding domain with binding
affinity to the tumor-specific marker SAS comprising anti-SAS VL and VH sequences. In
another embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
comprising the CDR-L1 region, the CDR-L2 region, the CDR-L3 region, the CDR-H1
region, the CDR-H2 region, and the CDR-H3 region, wherein each is derived from the
respective VL and VH sequences. Preferably, in the embodiments, said binding has a K4
value of greater than 10”7 to 107" M, as determined in an vitro binding assay.

(liif)  Anti-CD63 Binding Domains

[00262] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-

specific marker tumor-associated antigen CD63 and a second binding domain binds to an
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effector cell antigen, such as CD3 antigen. In one embodiment, the binding domain
comprises VL and VH derived form a monoclonal antibody to CD63. Monoclonal antibodies
to CD63 are known in the art. In one embodiment, the invention provides a chimeric
polypeptide assembly composition comprising a first portion binding domain with binding
affinity to the tumor-specific marker CD63 comprising anti-CD63 VL and VH sequences. In
another embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
comprising the CDR-L1 region, the CDR-L2 region, the CDR-L3 region, the CDR-H1
region, the CDR-H2 region, and the CDR-H3 region, wherein each is derived from the
respective VL and VH sequences. Preferably, in the embodiments, said binding has a K4
value of greater than 10”7 to 107" M, as determined in an vitro binding assay.

(liv)  Anti-TAG72 Binding Domains

[00263] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker tumor-associated antigen TAG72 and a second binding domain binds to an
effector cell antigen, such as CD3 antigen. In one embodiment, the binding domain
comprises VL and VH derived form a monoclonal antibody to TAG72. Monoclonal
antibodies to TAG72 are known in the art. Exemplary, non-limiting examples of VL and VH
sequences are presented in Table 2. In one embodiment, the invention provides a chimeric
polypeptide assembly composition comprising a first portion binding domain with binding
affinity to the tumor-specific marker TAG72 comprising the anti-TAG72 VL and VH
sequences set forth in Table 2. In another embodiment, the invention provides a chimeric
polypeptide assembly composition comprising a first portion binding domain with binding
affinity to the tumor-specific marker comprising the CDR-L1 region, the CDR-L2 region, the
CDR-L3 region, the CDR-HI region, the CDR-H2 region, and the CDR-H3 region, wherein
each is derived from the respective VL and VH sequences set forth in Table 2. Preferably, in
the embodiments, said binding has a K4 value of greater than 107 to 10'° M, as determined
in an vitro binding assay.

(Iv)  Anti-TF-ANTIGEN Binding Domains

[00264] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker tumor-associated antigen Thomsen-Friedenreich antigen (TF-antigen) and a
second binding domain binds to an effector cell antigen, such as CD3 antigen. In one

embodiment, the binding domain comprises VL and VH derived form a monoclonal antibody
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to TF-antigen. Monoclonal antibodies to TF-antigen are known in the art. In one
embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
TF-antigen comprising anti-TF-antigen VL and VH sequences. In another embodiment, the
invention provides a chimeric polypeptide assembly composition comprising a first portion
binding domain with binding affinity to the tumor-specific marker comprising the CDR-L1
region, the CDR-L2 region, the CDR-L3 region, the CDR-H1 region, the CDR-H2 region,
and the CDR-H3 region, wherein each is derived from the respective VL and VH sequences.
Preferably, in the embodiments, said binding has a K4 value of greater than 107 to 107° M,

as determined in an vitro binding assay.

(Ivi)  Anti-IGF-IR Binding Domains

[00265] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker tumor-associated antigen insulin-like growth factor I receptor (IGF-IR) and a
second binding domain binds to an effector cell antigen, such as CD3 antigen. In one
embodiment, the binding domain comprises VL and VH derived form a monoclonal antibody
to IGF-IR. Monoclonal antibodies to IGF-IR are known in the art. In one embodiment, the
invention provides a chimeric polypeptide assembly composition comprising a first portion
binding domain with binding affinity to the tumor-specific marker IGF-IR comprising anti-
IGF-IR VL and VH sequences. In another embodiment, the invention provides a chimeric
polypeptide assembly composition comprising a first portion binding domain with binding
affinity to the tumor-specific marker comprising the CDR-L1 region, the CDR-L2 region, the
CDR-L3 region, the CDR-HI region, the CDR-H2 region, and the CDR-H3 region, wherein
each is derived from the respective VL and VH sequences. Preferably, in the embodiments,
said binding has a K4 value of greater than 107 to 107" M, as determined in an vitro binding
assay.

(Ivii))  Anti-Cora antigen Binding Domains

[00266] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker tumor-associated antigen Cora antigen and a second binding domain binds to
an effector cell antigen, such as CD3 antigen. In one embodiment, the binding domain
comprises VL and VH derived form a monoclonal antibody to Cora antigen. Monoclonal
antibodies to Cora antigen are known in the art. In one embodiment, the invention provides a

chimeric polypeptide assembly composition comprising a first portion binding domain with
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binding affinity to the tumor-specific marker Cora antigen comprising anti-Cora antigen VL.
and VH sequences. In another embodiment, the invention provides a chimeric polypeptide
assembly composition comprising a first portion binding domain with binding affinity to the
tumor-specific marker comprising the CDR-L1 region, the CDR-L2 region, the CDR-L3
region, the CDR-HI1 region, the CDR-H2 region, and the CDR-H3 region, wherein each is
derived from the respective VL and VH sequences. Preferably, in the embodiments, said
binding has a Kg value of greater than 107 to 107'® M, as determined in an vitro binding

assay.

(Iviii))  Anti-CD7 Binding Domains
[00267] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker tumor-associated antigen CD7 and a second binding domain binds to an
effector cell antigen, such as CD3 antigen. In one embodiment, the binding domain
comprises VL and VH derived form a monoclonal antibody to CD7. Monoclonal antibodies
to CD7 are known in the art. In one embodiment, the invention provides a chimeric
polypeptide assembly composition comprising a first portion binding domain with binding
affinity to the tumor-specific marker CD7 comprising anti-CD7 VL and VH sequences. In
another embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
comprising the CDR-L1 region, the CDR-L2 region, the CDR-L3 region, the CDR-H1
region, the CDR-H2 region, and the CDR-H3 region, wherein each is derived from the
respective VL and VH sequences. Preferably, in the embodiments, said binding has a K4
value of greater than 10”7 to 107" M, as determined in an vitro binding assay.

(lix)  Anti-CD22 Binding Domains

[00268] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker tumor-associated antigen CD22 and a second binding domain binds to an
effector cell antigen, such as CD3 antigen. In one embodiment, the binding domain
comprises VL and VH derived form a monoclonal antibody to CD22. Monoclonal antibodies
to CD22 are known in the art. In one embodiment, the invention provides a chimeric
polypeptide assembly composition comprising a first portion binding domain with binding
affinity to the tumor-specific marker CD22 comprising anti-CD22 VL and VH sequences. In
another embodiment, the invention provides a chimeric polypeptide assembly composition

comprising a first portion binding domain with binding affinity to the tumor-specific marker
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comprising the CDR-L1 region, the CDR-L2 region, the CDR-L3 region, the CDR-H1
region, the CDR-H2 region, and the CDR-H3 region, wherein each is derived from the
respective VL and VH sequences. Preferably, in the embodiments, said binding has a K4
value of greater than 10”7 to 107" M, as determined in an vitro binding assay.

(Ix)  Anti-CD79a Binding Domains

[00269] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker tumor-associated antigen CD79a and a second binding domain binds to an
effector cell antigen, such as CD3 antigen. In one embodiment, the binding domain
comprises VL and VH derived form a monoclonal antibody to CD79a. Monoclonal
antibodies to CD79a are known in the art. In one embodiment, the invention provides a
chimeric polypeptide assembly composition comprising a first portion binding domain with
binding affinity to the tumor-specific marker CD79a comprising anti-CD79a VL and VH
sequences. In another embodiment, the invention provides a chimeric polypeptide assembly
composition comprising a first portion binding domain with binding affinity to the tumor-
specific marker comprising the CDR-L1 region, the CDR-L2 region, the CDR-L3 region, the
CDR-H1 region, the CDR-H2 region, and the CDR-H3 region, wherein each is derived from
the respective VL and VH sequences. Preferably, in the embodiments, said binding has a K4
value of greater than 10”7 to 107" M, as determined in an vitro binding assay.

(Ixi)  Anti-CD79b Binding Domains

[00270] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker tumor-associated antigen CD79 and a second binding domain binds to an
effector cell antigen, such as CD3 antigen. In one embodiment, the binding domain
comprises VL and VH derived form a monoclonal antibody to CD79b. Monoclonal
antibodies to CD79b are known in the art. In one embodiment, the invention provides a
chimeric polypeptide assembly composition comprising a first portion binding domain with
binding affinity to the tumor-specific marker CD79b comprising anti-CD79b VL and VH
sequences. In another embodiment, the invention provides a chimeric polypeptide assembly
composition comprising a first portion binding domain with binding affinity to the tumor-
specific marker comprising the CDR-L1 region, the CDR-L2 region, the CDR-L3 region, the
CDR-H1 region, the CDR-H2 region, and the CDR-H3 region, wherein each is derived from
the respective VL and VH sequences. Preferably, in the embodiments, said binding has a K4

value of greater than 107 to 107'° M, as determined in an vitro binding assay.
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(Ixii))  Anti-G250 Binding Domains

[00271] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker tumor-associated antigen G250 and a second binding domain binds to an
effector cell antigen, such as CD3 antigen. In one embodiment, the binding domain
comprises VL and VH derived form a monoclonal antibody to G250. Monoclonal antibodies
to G250 are known in the art. In one embodiment, the invention provides a chimeric
polypeptide assembly composition comprising a first portion binding domain with binding
affinity to the tumor-specific marker G250 comprising anti-G250 VL and VH sequences. In
another embodiment, the invention provides a chimeric polypeptide assembly composition
comprising a first portion binding domain with binding affinity to the tumor-specific marker
comprising the CDR-L1 region, the CDR-L2 region, the CDR-L3 region, the CDR-H1
region, the CDR-H2 region, and the CDR-H3 region, wherein each is derived from the
respective VL and VH sequences. Preferably, in the embodiments, said binding has a K4
value of greater than 10”7 to 107" M, as determined in an vitro binding assay.

(Ixiii))  Anti-MT-MMPs Binding Domains

[00272] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker tumor-associated antigen MT-MMPs and a second binding domain binds to
an effector cell antigen, such as CD3 antigen. In one embodiment, the binding domain
comprises VL and VH derived form a monoclonal antibody to MT-MMPs. Monoclonal
antibodies to MT-MMPs are known in the art. In one embodiment, the invention provides a
chimeric polypeptide assembly composition comprising a first portion binding domain with
binding affinity to the tumor-specific marker MT-MMPs comprising anti-MT-MMPs VL and
VH sequences. In another embodiment, the invention provides a chimeric polypeptide
assembly composition comprising a first portion binding domain with binding affinity to the
tumor-specific marker comprising the CDR-L1 region, the CDR-L2 region, the CDR-L3
region, the CDR-HI1 region, the CDR-H2 region, and the CDR-H3 region, wherein each is
derived from the respective VL and VH sequences. Preferably, in the embodiments, said
binding has a Kq value of greater than 107 to 107'® M, as determined in an vitro binding
assay.

(Ixiv)  Anti-F19 antigen Binding Domains

[00273] In some embodiments, the invention provides chimeric polypeptide assembly

compositions comprising a first portion binding domain with binding affinity to the tumor-
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specific marker tumor-associated antigen F19 antigen and a second binding domain binds to
an effector cell antigen, such as CD3 antigen. In one embodiment, the binding domain
comprises VL and VH derived form a monoclonal antibody to F19 antigen. Monoclonal
antibodies to F19 antigen are known in the art. In one embodiment, the invention provides a
chimeric polypeptide assembly composition comprising a first portion binding domain with
binding affinity to the tumor-specific marker F19 antigen comprising anti-F19 antigen VL
and VH sequences. In another embodiment, the invention provides a chimeric polypeptide
assembly composition comprising a first portion binding domain with binding affinity to the
tumor-specific marker comprising the CDR-L1 region, the CDR-L2 region, the CDR-L3
region, the CDR-HI1 region, the CDR-H2 region, and the CDR-H3 region, wherein each is
derived from the respective VL and VH sequences. Preferably, in the embodiments, said
binding has a Kg value of greater than 107 to 107'® M, as determined in an vitro binding
assay.

(Ixv)  Anti-EphA2 receptor Binding Domains

[00274] In some embodiments, the invention provides chimeric polypeptide assembly
compositions comprising a first portion binding domain with binding affinity to the tumor-
specific marker tumor-associated antigen EphA2 receptor and a second binding domain binds
to an effector cell antigen, such as CD3 antigen. In one embodiment, the binding domain
comprises VL and VH derived form a monoclonal antibody to EphA2 receptor. Monoclonal
antibodies to EphA2 receptor are known in the art. In one embodiment, the invention
provides a chimeric polypeptide assembly composition comprising a first portion binding
domain with binding affinity to the tumor-specific marker EphA2 receptor comprising anti-
EphA2 receptor VL and VH sequences. In another embodiment, the invention provides a
chimeric polypeptide assembly composition comprising a first portion binding domain with
binding affinity to the tumor-specific marker comprising the CDR-L1 region, the CDR-L2
region, the CDR-L3 region, the CDR-H1 region, the CDR-H2 region, and the CDR-H3
region, wherein each is derived from the respective VL and VH sequences. Preferably, in the
embodiments, said binding has a K4 value of greater than 107 to 10™'° M, as determined in an
vitro binding assay.

[00275] It 1s specifically contemplated that the chimeric polypeptide assembly composition
can comprise any one of the foregoing binding domains or sequence variants thereof so long
as the variants exhibit binding specificity for the described antigen. In one embodiment, a
sequence variant would be created by substitution of an amino acid in the VL or VH

sequence with a different amino acid. In deletion variants, one or more amino acid residues
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in a VL or VH sequence as described herein are removed. Deletion variants, therefore,
include all fragments of a binding domain polypeptide sequence. In substitution variants, one
or more amino acid residues of a VL or VH (or CDR) polypeptide are removed and replaced
with alternative residues. In one aspect, the substitutions are conservative in nature and
conservative substitutions of this type are well known in the art. In addition, it is specifically
contemplated that the compositions comprising the first and the second binding domains
disclosed herein can be utilized in any of the methods disclosed herein.

2. Release Segment

[00276] In another aspect, the invention relates to chimeric polypeptide assembly
compositions incorporating release segment (RS) peptide sequences capable of being cleaved
by one or more mammalian proteases, wherein upon exposure of the RS to the protease (or
proteases) the RS is cleaved and the bispecific binding domains are released from the
composition. Upon release of the bispecific binding domains and the shielding bulking
moiety of the subject chimeric polypeptide assembly compositions, the binding domains
regain, due to the loss of the shielding effect of the bulking moiety, their full capacity to
concurrently bind to an effector T cell and a cancer, tumor or target cell, resulting in damage
or cytolysis of the cancer, tumor or target cell.

[00277] In certain embodiments, the invention provides chimeric polypeptide assembly
composition compositions comprising a single fusion protein comprising a bifunctional
binding domain portion, a binding moiety such as an XTEN, and an incorporated peptidic
RS that is a substrate for one or more proteases associated with a target tissue, wherein the
RS is recombinantly linked to the terminus of a bulking moiety, and the RS is recombinantly
linked to a first portion comprising the first and the second binding domains; thus, the RS is
located between the first portion and the XTEN or other bulking moiety.

[00278] In the embodiments the invention provides chimeric polypeptide assembly
composition comprising one or more RS that are a substrate for a protease associated with a
diseased target tissue in a subject; non-limiting examples of which are a cancer, tumor, or
tissues or organs involved in a proliferative disorder or inflammatory disease. It is an object
of the invention to provide RS specifically configured for use in chimeric polypeptide
assembly compositions comprising bispecific binding domains such that the binding domains
are released from the composition when the composition comprising the RS is in proximity
with the targeted tissue-associated protease. The design of the chimeric polypeptide
assembly compositions is such that the resulting released component comprising the binding

domains have an enhanced ability to extravasate and to attach to or to penetrate into the target
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tissue; whether by the reduced molecular mass of the resulting fragment or by reduced steric
hindrance by the flanking bulking moiety (e.g., XTEN) that is cleaved away.

[00279] Stroma in human carcinomas consists of extracellular matrix and various types of
non-carcinoma cells such as leukocytes, endothelial cells, fibroblasts, and myofibroblasts.
The tumor-associated stroma actively supports tumor growth by stimulating neo-
angiogenesis, as well as proliferation and invasion of apposed carcinoma cells. Stromal
fibroblasts, often referred to as cancer-associated fibroblasts (CAF), have a particularly
important role in tumor progression due to their ability to dynamically modify the
composition of the extracellular matrix (ECM), thereby facilitating tumor cell invasion and
subsequent metastatic colonization. In particular, it is known in the art that proteases are
important components that contribute to malignant progression, including tumor
angiogenesis, invasion, extracellular matrix remodeling, and metastasis, where proteases
function as part of an extensive multidirectional network of proteolytic interactions. As a
requirement of malignant tumours is their ability to acquire a vasculature system in order to
penetrate into surrounding normal tissues and disseminate to distant sites, the tumor relies
heavily upon the increased expression of extracellular endoproteases from multiple enzymatic
classes; e.g., the metalloproteases (MMP) and serine, threonine, cysteine and aspartic
proteases. The role of proteases are not limited to tissue invasion and angiogenesis, however;
these enzymes also have major roles in growth factor activation, cellular adhesion, cellular
survival and immune surveillance. For example, MMPs are able to impact tumour cell
behaviour as a consequence of their ability to cleave growth factors, cell surface receptors,
cell adhesion molecules, or chemokines. Collectively, the actions of tumor-associated
proteases represent a significant force in the phenotypic evolution of cancer.

[00280] As there is considerable evidence demonstrating differential expression of many such
proteolytic enzymes between normal and tumour tissue, it is specifically contemplated that
this differential expression can be utilized as a means to activate the subject compositions that
are in proximity of a tumor. In this respect, the serine and metalloproteases, in particular, are
candidates for targeted, differential drug delivery of the subject composition due to both their
elevated activity in the extracellular tumour environment and their ability to selectively and
specifically cleave the short peptide sequences of the RS, resulting in high levels of the active
first portion of the subject composition at the tumour and low levels of intact chimeric
polypeptide assembly composition in normal healthy tissues. As a consequence of the
selective delivery of the chimeric polypeptide assembly composition, there is both a

concomitant reduction in the required activity or dose of these agents and reduced toxicity
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against normal tissues, including liver, heart and bone marrow, thereby greatly improving the
therapeutic index of the chimeric polypeptide assembly compositions. It is specifically
contemplated that the disclosed compositions have the beneficial properties of this prodrug
concept in that, amongst other properties, in the uncleaved state they exhibit reduced binding
affinity for their respective ligands and they exhibit reduced extravasation in normal, healthy
tissues, but upon cleavage are able to better extravasate, penetrate a tumor, and have higher
binding affinity for their respective ligands; all of which contribute to an enhanced
therapeutic index and reduced side effects of the subject compositions.

[00281] In some embodiments, the invention comprises chimeric polypeptide assembly
compositions comprising RS wherein when the composition is cleaved by the targeted tissue-
associated protease(s), releasing a fragment comprising the first portion binding domains,
wherein the fragment is capable of penetrating within said targeted tissue, such as a tumor, to
a concentration that is at least 2-fold, or at least 3-fold, or at least 4-fold, or at least 5-fold
greater compared to the composition that is not cleaved. In other embodiments, the invention
comprises chimeric polypeptide assembly compositions comprising RS wherein when the
composition is cleaved by the targeted tissue-associated protease, releasing a fragment
comprising the first portion binding domains, the fragment comprising the first portion
binding domains is capable of penetrating within said tissue at a rate that is at least 2-fold, or
at least 3-fold, or at least 4-fold, or at least 5-fold faster compared to the composition not
comprising the RS. In one embodiment, the invention comprises a chimeric polypeptide
assembly composition comprising RS wherein when the composition is cleaved by the
targeted tissue-associated protease, releasing a fragment comprising the first portion binding
domains, the cleaved first portion fragment has a resulting molecular weight that is at least
20% less, or at least 30% less, or at least 40% less, or at least 50% less, or at least 60% less,
or at least 70% less, or at least 80% less than the intact chimeric polypeptide assembly
composition that is not cleaved by the protease. In another embodiment, the invention
comprises a chimeric polypeptide assembly composition comprising RS wherein when the
composition is cleaved by the targeted tissue-associated protease, releasing a fragment
comprising the first portion binding domains, the cleaved first portion fragment has a
resulting hydrodynamic radius that is at least 20% less, or 30% less, or at least 40% less, or at
least 50% less, or at least 60% less, or at least 70% less, or at least 80% less than the intact
chimeric polypeptide assembly composition that is not cleaved by the protease. It is
specifically contemplated that in the subject chimeric polypeptide assembly composition

embodiments, the cleavage by the tissue-associated protease results in a fragment comprising
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the first portion binding domains that is able to more effectively penetrate the tissue, such as
a tumor, because of the reduced size of the fragment relative to the intact composition,
resulting in a pharmacologic effect known in the art for the combined binding domains within
said tissue or cell, which may include damage to the membrane, induction of apoptosis,
cytolysis or death of the target cell. It is also specifically contemplated that the RS of the
chimeric polypeptide assembly compositions are designed for use in compositions intended
to target specific tissues with a specific protease known to be produced by that target tissue or
cell. In one embodiment, the RS comprises an amino acid sequence that is a substrate for a
protease associated with a tissue that is a cancer. In another embodiment, the RS comprises
an amino acid sequence that is a substrate for a protease associated with a cancerous tumor.
In another embodiment, the RS comprises an amino acid sequence that is a substrate for a
protease associated with a cancer such as a leukemia. In another embodiment, the RS
comprises an amino acid sequence that is a substrate for a protease associated with a
proliferative disorder. In another embodiment, the RS of the chimeric polypeptide assembly
composition comprises an amino acid sequence that is a substrate for a protease associated
with an inflammatory disease.

[00282] In some embodiments, the RS is a substrate for at least one protease selected from
the group consisting of metalloproteinases, cysteine proteases, aspartate proteases, and serine
proteases. In another embodiment, the RS is a substrate for one or more proteases selected
from the group consisting of meprin, neprilysin (CD10), PSMA, BMP-1, A disintegrin and
metalloproteinases (ADAMs), ADAMS, ADAM9, ADAM10, ADAM12, ADAMI15,
ADAMI17 (TACE), ADAM19, ADAM28 (MDC-L), ADAM with thrombospondin motifs
(ADAMTS), ADAMTS1, ADAMTS4, ADAMTSS, MMP-1 (Collagenase 1), MMP-2
(Gelatinase A), MMP-3 (Stromelysin 1), MMP-7 (Matrilysin 1), MMP-8 (Collagenase 2),
MMP-9 (Gelatinase B), MMP-10 (Stromelysin 2), MMP-11(Stromelysin 3), MMP-12
(Macrophage elastase), MMP-13 (Collagenase 3), MMP-14 (MT1-MMP), MMP-15 (MT2-
MMP), MMP-19, MMP-23 (CA-MMP), MMP-24 (MT5-MMP), MMP-26 (Matrilysin 2),
MMP-27 (CMMP), Legumain, Cathepsin B, Cathepsin C, Cathepsin K, Cathepsin L,
Cathepsin S, Cathespin X,Cathepsin D, Cathepsin E, Secretase, urokinase (uPA), Tissue-type
plasminogen activator (tPA), plasmin, thrombin, prostate-specific antigen (PSA, KLK3),
human neutrophil elastase (HNE), Elastase, Tryptase, Type Il transmembrane serine
proteases (TTSPs), DESC1, Hepsin (HPN), Matriptase, Matriptase-2, TMPRSS2, TMPRSS3,
TMPRSS4 (CAP2), Fibroblast Activation Protein (FAP), kallikrein-related peptidase (KLK
family), KLK4, KLK5, KLK6, KLK7, KLK8, KLK10, KLK11, KLK13, and KLK14. In
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some embodiments, the RS is a substrate for an ADAM17. In some embodiments, the RS is a
substrate for a BMP-1. In some embodiments, the RS is a substrate for a cathepsin. In some
embodiments, the RS is a substrate for a cysteine protease. In some embodiments, the RS is a
substrate for a HtrA1. In some embodiments, the RS is a substrate for a legumain. In some
embodiments, the RS is a substrate for a MT-SP1. In some embodiments, the RS is a
substrate for a metalloproteinase. In some embodiments, the RS is a substrate for a neutrophil
elastase. In some embodiments, the RS is a substrate for thrombin. In some embodiments, the
RS is a substrate for a Type II transmembrane serine protease (TTSP). In some embodiments,
the RS is a substrate for TMPRSS3. In some embodiments, the RS is a substrate for
TMPRSS4. In some embodiments, the RS is a substrate for uPA. In one embodiment, the RS
of the chimeric polypeptide assembly composition is a substrate for at least two proteases
selected from the group consisting of MMP-2, MMP-9, uPA, and matriptase. In another
embodiment, the RS of the chimeric polypeptide assembly composition is a substrate for
MMP-2, MMP-9, uPA, and matriptase proteases.

[00283] In one embodiment, the RS of the chimeric polypeptide assembly composition
comprises an amino acid sequence that is a substrate for an extracellular protease secreted by
the target tissue, including but not limited to the proteases of Table 3. In another embodiment,
the RS of the chimeric polypeptide assembly composition comprises an amino acid sequence
that is a substrate for a cellular protease located within a cell, including but not limited to the
proteases of Table 3.

[00284] In certain embodiments, the invention provides RS compositions intended for use in
the subject chimeric polypeptide assembly compositions comprising at least a first cleavage
sequence selected from the group of sequences set forth in Table 4. In some embodiments,
the RS sequence of the subject compositions is selected from the group of sequences
consisting of LSGRSDNHSPLGLAGS, SPLGLAGSLSGRSDNH, SPLGLSGRSDNH,
LAGRSDNHSPLGLAGS, LSGRSDNHVPLSLKMG, SPLGLAGS, GPLALARG,
LSGRSDNH, VPLSLTMG, VPLSLKMG, VPLSLSMG, EPLELVAG, EPLELRAG,
EPAALMAG, EPASLMAG, RIGSLRTA, RIQFLRTA, EPFHLMAG,
VPLSLFMG,EPLELPAG, and EPLELAAG. Where desired, the RS sequence of the subject
chimeric polypeptide assembly composition is LSGRSDNHSPLGLAGS. In one
embodiment, the RS of the chimeric polypeptide assembly composition comprises the
sequence of BSRS1 of Table 4. In another embodiment, the RS of the chimeric polypeptide

assembly composition consists of the sequence of BSRS1 of Table 4.
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[00285] In another embodiment, the RS of the cleavage conjugate composition comprises a
first cleavage sequence and a second cleavage sequence different from said first cleavage
sequence wherein each sequence is selected from the group of sequences set forth in Table 4
and the first and the second cleavage sequences are linked to each other by 1 to 6 amino acids
selected from glycine, serine, alanine, and threonine. In another embodiment, the RS of the
cleavage conjugate composition comprises a first cleavage sequence, a second cleavage
sequence different from said first cleavage sequence, and a third cleavage sequence wherein
each sequence is selected from the group of sequences set forth in Table 4 and the first and
the second and the third cleavage sequences are linked to each other by 1 to 6 amino acids
selected from glycine, serine, alanine, and threonine. In other embodiments, the invention
provides chimeric polypeptide assembly compositions comprising one, two, or three RS It is
specifically intended that the multiple RS of the chimeric polypeptide assembly compositions
can be concatenated to form a universal sequence that can be cleaved by multiple proteases.
It is contemplated that such compositions would be more readily cleaved by diseased target
tissues that express multiple proteases, with the result that the resulting fragments bearing the
binding domains would more readily penetrate the target tissue and exert the pharmacologic
effect of the binding domains.

Table 3: Proteases of Target Tissues.

Class of Proteases Protease

Meprin

Neprilysin (CD10)

PSMA

BMP-1

A disintegrin and metalloproteinases (ADAMs)
ADAMS

ADAMO9

ADAMI10

ADAMI12

ADAMI5

ADAMI17 (TACE)

ADAMI19

ADAM28 (MDC-L)

ADAM with thrombospondin motifs
(ADAMTYS)

ADAMTSI

ADAMTS4

ADAMTSS

Matrix Metalloproteinases (MMPs)
MMP-1 (Collagenase 1)

Metalloproteinases
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Class of Proteases Protease

MMP-2 (Gelatinase A)
MMP-3 (Stromelysin 1)
MMP-7 (Matrilysin 1)
MMP-8 (Collagenase 2)
MMP-9 (Gelatinase B)
MMP-10 (Stromelysin 2)
MMP-11(Stromelysin 3)
MMP-12 (Macrophage elastase)
MMP-13 (Collagenase 3)
MMP-14 (MT1-MMP)
MMP-15 (MT2-MMP)
MMP-19

MMP-23 (CA-MMP)
MMP-24 (MT5-MMP)
MMP-26 (Matrilysin 2)
MMP-27 (CMMP)

Legumain

Cysteine Cathepsins
Cathepsin B
Cathepsin C
Cathepsin K
Cathepsin L
Cathepsin S
Cathespin X

Cysteine Proteases

Cathepsin D
Aspartate Proteases Cathepsin E
Secretase

Urokinase (uPA)

Tissue-type plasminogen activator (tPA)
Plasmin

Thrombin

Prostate-specific antigen (PSA, KLK3)
Human neutrophil elastase (HNE)
Elastase

Tryptase

Type II transmembrane serine proteases
Serine Proteases (TTSPs)

DESC1

Hepsin (HPN)

Matriptase

Matriptase-2

TMPRSS2

TMPRSS3

TMPRSS4 (CAP2)

Fibroblast Activation Protein (FAP)
kallikrein-related peptidase (KLK family)
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Class of Proteases

Protease

KLK4

KLKS5

KLK6

KLK7

KLK38

KLK10

KLK1

1

KLK13

KLK14

Table 4: Sequences of Release Seements (RS)

RS Protease Acting %
Designation | Upon Sequence Exemplary Cleavage Sequence | Cleavage Sequences
MMP-2, 7, 9, 14,
BSRS1 matriptase, uPA, | LSGR{SDNVHSPLGVLAGS
legumain
MMP-2, 7, 9, 14,
BSRS2 | matriptase, uPA, | SPLGYLAGSLSGR{SDNIH
legumain
MMP-2, 7, 9, 14,
BSRS3 | matriptase, uPA, SPLGJVLSGR{SDNIH
legumain
MMP-2, 7, 9, 14,
BSRS4 | matriptase, uPA, | LAGRYSDNJHSPLGYLAGS
legumain
BSRS5 | MMP-2, 7,9, 14,
matriptase, uPA, | LAGRJISDNYHVPLSVLSMG
legumain
BSRS6 | MMP-2, 7,9, 14,
matriptase, uPA, | LAGR{SDNVHEPLEVLVAG
legumain
BRSS7 | MMP-2, 7,9, 14,
matriptase, uPA, | LSGRJSDNJVHVPLSVLKIMG
legumain
RS1 MMP-2, 7, 9, 14 SPLGVLAGS
RS2 MMP-2, 7,9, 14,
matriptase, uPA, GPLGYLARIG
legumain
RS3 Matlnptase,'uPA, LSGRYSDNIH
egumain
RS4 MMP-2,14 GTAHVLMGG
RS5 MMP-14 RIGSYLRTA
RS6 MMP-14 RIGAVLRTA
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Desi};fation lggéiageeéicetif Exemplary Cleavage Sequence | Cleavage Sequences®

RS7 MMP-14 RIGWJLRTA

RSS8 MMP-14 RIGNVLRTA

RS9 MMP-14 RIGFVLRTA

RS10 MMP-14 RIFF{LRTA

RS11 MMP-14 RILFJYLRTA

RS12 MMP-14 RIYFVLRTA

RS13 MMP-14 RIQFVLRTA

RS14 MMP-14 EPAAJLMAG

RS15 MMP-14 EPANVLMAG

RS16 MMP-14 EPASVLMAG

RS17 MMP-14 EPFHILMAG

RS18 MMP-14 EPWHILMAG

RS19 MMP-14 EPRHVLMAG

RS20 MMP-7 VPLSILFMG

RS21 MMP-7 VPLSILHMG

RS22 MMP-7 VPLSILQAG

RS23 MMP-2, 7, 9, 14 VPLSILTMG

RS24 MMnljatzr’igt’ai’e 14, VPLSILKMG

RS25 MMP-2, 7, 9, 14 VPLSY{LSMG

RS26 MMP-7 VPLSVLNAG

RS27 MMP-7 VPLSILLMG

RS28 MMP-7 EPLEJLPAG

RS29 MMP-2.7, 9, 14 EPLEJLAAG

RS30 MMP-2, 7, 9 EPLEJLVAG

RS31 MMP-7 EPLEJLSAG

RS32 MMP-7 EPLEJLDAG

RS33 MMP-7 EPLEVLQAG

RS34 MMnliatzr’iIZt’aié 14, EPLEVLRAG

RS35 MMP-7 EPLEJLKAG

RS36 MMP-2.7, 9, 14 EPLEJLIAG

RS37 Elastase-2 LGPVISGVP -/-/-/INTAT/-/-/-/-
RS38 Granzyme-B VAGDJ{SLEE V/-/-/D/-/-/-/-
RS39 MMP-12 GPAGILGGA G/PA/-/G/L/-/G/-
RS40 MMP-13 GPAGVLRGA G/P/-/G/L/-/GA/-
RS41 MMP-17 APLGVLRLR -/PS/-/-/LQ/-/LT/-
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Desi};nsation lggéiageeé?feigf Exemplary Cleavage Sequence | Cleavage Sequences®
RS42 MMP-20 PALPILVAQ
RS43 TEV ENLYFQYG ENLYFQ/GS
RS44 Enterokinase DDDK{IVGG
RS45 Protease 3C

(PreScission' ™) LEVLFQVGP

RS46 Sortase A LPKT{ GSES L/P/KEAD/T/G/-/EKS/S
RS47 Trypsin KIX** or RUX K/X or R/X
RS48 Trypsin Ry X** SASRSA
RS49 uPA SGRISA S/G/R/SRKA/AGSVR
RS50 tPA YGRY SA RYFLI/GA/R/RVAS/AG
RS51 PSA SSYYJ SG S/S/FY/Y/SIG
RS52 DESCI RRARLVVGG ICK}/RAL/ALY/R/AV/V/G/
RS53 Hepsin RQLRIVVGG R/RQ/YL/R/V/IVIG/IG
RS54 Matriptase-2 RRARIVVGG R/R/A/R/AV/IV/IG/IG
RS55 - /hﬁ?ﬁptase ROARVVVGG R/QR/A/R/AVY/V/G/G
RS56 PSMA Ny YN Ny N
RS57 Cathepsin C GFIFY GP/FWR/X/-
RS58 Cathepsin D FYIK FL/IV/KE
RS59 Cathepsin E FYIK FL/IV/KE
RS60 Cathepsin F WLRY WYRNIe/L/RKQ
RS61 Cathepsin K KPR KMGH/ILPNIe/RKQ
RS62 Cathepsin L KFR{ RKLnL/FYW/RKQ
RS63 Cathepsin S RVK{ RPI/VLMnL/RKQ
RS64 Cathepsin V/L2 PWRY PNIeR/WYF/RKQ
RS65 MMP PLG{HofOrnL
RS66 MMP EPCitFHof YL
RS67 MMP-2 PQGLIAGQ
RS68 MMP-2 PQG{IMelG
RS69 MMP-9 AALG{NvaP
RS70 MMP-9 GPQGJYIAGQR
RS71 MMP-9 SGKIPRTLATA iGKIP/R/PSTRA/Hy/ST/
RS72 MMP-9 SGPLFLYSVTA
RS73 MMP-9 PLRILSW
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Desi};nsation lggéiageeé?feigf Exemplary Cleavage Sequence | Cleavage Sequences®
RS74 MMP-9 GKGPRQVITA
RS75 MMP-9 SGRRYLIHHT S/G/R/R/L/IL/HHT
RS76 MMP-9 SGQPHY{LTTA
RS77 MMP-9 SGYLKALM
RS78 MMP-9 SGFGSRY{LTA
RS79 MMP-9 SGLRPAKY{STA
RS80 MMP-9 LGP{STST
RS81 MMP-9 PQG{VR
RS82 MMP-9 PSGLLP P/S/G/L/HyP
RS83 MMP-9 PAGIVQ
RS84 MMP-9 PSGIRD
RS85 MMP-9 PPGIIV P/PG/G/Hy/HyR
RS86 MMP-9 PEN{FF
RS87 MMP-9 PLKJLM
RS88 MMP-9 PGAVYH
RS89 MMP-9 ATHIIQ
RS90 MMP-9 HFFVKN
RS91 MMP-9 GLS{LS
RS92 MMP-9 ASDJYYK
RS93 MMP-2, MMP-9 GPLGYMLSQ
RS94 MMP-2, MMP-9 CGJ{LDD
RS95 MMP-2, MMP-9,
MT L.MMP GPQGYIWGQ
RS96 MMP-7 RPLAVLWRS
RS97 MMP-7 GPLGYLARK
RS98 Hk2 GKAFRJIRL
RS99 MMP-9, uPA RPSAJSRSA
RS100 MMP-2 PLGLDpaAR
RS101 MMP-9 PMGLIST i/llg{l\éllyc(%g}laHoﬂ\Iva/ G/
RS102 MMP-9 PChaG{SmcHA P/LCha/G/LSmc¢/HW/A
RS103 | MMP-13, MMP-8 PChaGNvaHADpa
RS104 ADAMI0 PTASALLKG f/ggAs/AS/A/LFYQ/KRT
RS105 ADAMI7 PRPAALVKGT l\i’f/II/JC}}{él;//%S)/A/VHJKRT
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Desi};nsation lggéiageeé?feigf Exemplary Cleavage Sequence | Cleavage Sequences®

RS106 Cathepsin B VACit

RS107 Cathepsin B FIK

RS108 Elastase AALPV

RS109 Cathepsin D GPICJ{FRLG

RS110 Plasmin AJFK

RS111 Legumain AANJL

RS112 Legumain PTNY PTAWS/TPASIN

RS113 Meprin IDGP ED/GTAV/-

RSIT Meprin A FLSPFR /SSFFI?AMMTTS;/P/PVIGA/-

RS115 . DE/DE/YEFDG/PVIGA/

Meprin B EJVEEAY ;

RS116 Neprilysin e-AIAVL p-A/LVA/L

RS117 ADAMTS4 ELVQRKTGT ;E/S?FVLMY/(')/RK/_ ¢

RS118 ADAMTS4 DVQEJFRGVTAVIR

RS119 ADAMTS4 HNEJFRQRETYMVF

RS120 ADAMTSS5 KEEEJGLGS

RS121 ADAMTSS5 GELEVGRGT

RS122 ADAMTS5 NITEGEJARGS

RS123 ADAMTSS5 TAQEVAGEG

RS124 ADAMTSS5 VSQE!LGQR

RS125 ADAMTSS5 PTAQEJAGE

dindicates cleavage site

Special amino acid abbreviation:

Cit: Citrilline; Cha: B-cyclohexylalanine; Hof: homophenylalanine; Nva: aminosuberic
acid; Dpa: D-phenylalanine; Nle: Norleucine; Smc: S-methylcysteine; MnL:

methylnorleucine; Mel: Melphalan.
* the listing of multiple amino acids before, between, or after a slash indicate

alternative amino acids that can be substituted at the position; “-

1313

indicates that any

amino acid may be substituted for the corresponding amino acid indicated in the

middle column

** x 1s any L-amino acid other than proline
Hy is any hydrophobic L-amino acid
v indicates that bond is a gamma carboxy linkage

132




WO 2017/040344 PCT/US2016/049137

3. Bulking Moiety

[00286] In another aspect, the instant invention relates to chimeric polypeptide assembly
compositions comprising at least a first bulking moiety. In some embodiments, the invention
provides a chimeric polypeptide assembly compositions comprising a bulking moiety. Non-
limiting examples of bulking moieties include extended recombinant polypeptide (XTEN, as
described herein, below); albumin binding domain; albumin; IgG binding domain;
polypeptides of at least 350 amino acid residues consisting of proline, serine, and alanine;
fatty acid; elastin-like protein (ELP) (the individual subunit or building blocks of ELPs are
derived from a five amino acid motif found in human protein elastin that is repeated multiple
times to form the ELP biopolymer, as described in W02016081884),Fc domain, polyethylene
glycol (PEG), PLGA, and hydoxylethyl starch. In another embodiment, the bulking moiety
comprises two different bulking moieties selected from the group consisting of XTEN,;
albumin binding domain; albumin; IgG binding domain; polypeptides consisting of proline,
serine, and alanine; fatty acid; Fc domain, polyethylene glycol (PEG), PLGA, and
hydoxylethyl starch, wherein the two bulking moieties are linked to each other and, in turn, to
the release segment of the composition. In a preferred embodiment, the bulking moiety of
the subject compositions is one or more molecules of XTEN. In another preferred
embodiment, the chimeric polypeptide assembly compositions comprise a bulking moiety
sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100%
sequence identity to an XTEN sequence of comparable length selected from the group of
sequences set forth in Table 5. In the embodiments, the XTEN polypeptides linked
recombinantly to the second portion release segment(s) (RS) of the compositions.

[00287] Without being bound by theory, the incorporation of the bulking moiety was
incorporated into the design of the subject compositions to confer certain important
properties; 1) provide chimeric polypeptide assembly compositions with a bulking moiety
that shields the binding domains and reduces binding affinity for the target antigens and
effector cell antigens when the composition is intact, ii) provide chimeric polypeptide
assembly compositions with a bulking moiety that provides enhanced half-life when
administered to a subject, iii) provide chimeric polypeptide assembly compositions with a
bulking moiety that reduces extravasation in normal tissues and organs yet permits a degree
of extravasation in diseased tissues (e.g., a tumor) with larger pore sizes in the vasculature,
yet could be released from the composition by action of certain mammalian proteases,
thereby permitting the binding domains of the composition to more readily penetrate into the

diseased tissues and to concurrently bind the target antigens on the effector cell and tumor
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cell. To meet these needs, the invention provides chimeric polypeptide assembly
compositions in which the bulking moiety provides increased mass and hydrodynamic radius
to the resulting composition. In preferred embodiments, the bulking moiety is an XTEN
polypeptide, which provides certain advantages in the design of the subject compositions in
that is provides not only provides increased mass and hydrodynamic radius, but its flexible,
unstructured characteristics provides a shielding effect over the binding domains of first
portion of the composition, thereby reducing the likelihood of binding to antigens in normal
tissues or the vasculature of normal tissues that don’t express or express reduced levels of
target antigens and/or effector cell antigens, and enhances solubility and proper folding of the
scFv.

(i) XTEN
[00288] In certain embodiments, the invention provides chimeric polypeptide assembly
compositions comprising one or more molecules of an XTEN linked recombinantly to the
composition.
[00289] “XTEN” as used herein, are polypeptides with non-naturally occurring, substantially
non-repetitive sequences having a low degree or no secondary or tertiary structure under
physiologic conditions, as well as additional properties described in the paragraphs that
follow. XTEN typically have from at least about 100 to at least about 1000 or more amino
acids, and more preferably at least about 200 to at least about 900 amino acids, and more
preferably at least about 400 to about 866 amino acids of which the majority or the entirety
are small hydrophilic amino acids. As used herein, XTEN specifically excludes whole
antibodies or antibody fragments (e.g. single-chain antibodies and Fc fragments). XTEN
polypeptides have utility as fusion partners in that they serve in various roles, conferring
certain desirable properties when linked to a composition comprising, for example, the first
portion bispecific binding domains of the subject chimeric polypeptide assembly
compositions described herein. The resulting compositions have enhanced properties, such
as enhanced pharmacokinetic, physicochemical, pharmacologic, and improved toxicological
and pharmaceutical properties compared to the corresponding binding domains not linked to
XTEN, making them useful in the treatment of certain conditions for which the binding
domains are known in the art to be used.
[00290] The unstructured characteristic and physicochemical properties of the XTEN result,
in part, from the overall amino acid composition that is disproportionately limited to 4-6
types of hydrophilic amino acids, the linking of the amino acids in a quantifiable,

substantially non-repetitive design, and from the resulting length and/or configuration of the
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XTEN polypeptide. In an advantageous feature common to XTEN but uncommon to native
polypeptides, the properties of XTEN disclosed herein are not tied to absolute primary amino
acid sequences, as evidenced by the diversity of the exemplary sequences of Table 5 that,
within varying ranges of length, possess similar properties and confer enhanced properties on
the compositions to which they are linked, many of which are documented in the Examples.
Indeed, it is specifically contemplated that the compositions of the invention not be limited to
those XTEN specifically enumerated in Table 5, but, rather, the embodiments include
sequences having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99%
sequence identity to the sequences of Table 5 as they exhibit the properties of XTEN
described below. It has been established that such XTEN have properties more like non-
proteinaceous, hydrophilic polymers (such as polyethylene glycol, or “PEG”) than they do
proteins. The XTEN of the present invention exhibit one or more of the following
advantageous properties: defined and uniform length (for a given sequence), conformational
flexibility, reduced or lack of secondary structure, high degree of random coil formation, high
degree of aqueous solubility, high degree of protease resistance, low immunogenicity, low
binding to mammalian receptors, a defined degree of charge, and increased hydrodynamic (or
Stokes) radii; properties that are similar to certain hydrophilic polymers (e.g., polyethylene
glycol) that make them particularly useful as fusion partners.

[00291] The XTEN component(s) of the subject fusion proteins are designed to behave like
denatured peptide sequences under physiological conditions, despite the extended length of
the polymer. “Denatured” describes the state of a peptide in solution that is characterized by
a large conformational freedom of the peptide backbone. Most peptides and proteins adopt a
denatured conformation in the presence of high concentrations of denaturants or at elevated
temperature. Peptides in denatured conformation have, for example, characteristic circular
dichroism (CD) spectra and are characterized by a lack of long-range interactions as
determined by NMR. “Denatured conformation” and “unstructured conformation” are used
synonymously herein. In some embodiments, the invention provides chimeric polypeptide
assembly compositions that comprise XTEN sequences that, under physiologic conditions,
resemble denatured sequences that are substantially devoid of secondary structure under
physiologic conditions. “Substantially devoid,” as used in this context, means that at least
about 80%, or about 90%, or about 95%, or about 97%, or at least about 99% of the XTEN
amino acid residues of the XTEN sequence do not contribute to secondary structure, as
measured or determined by the methods described herein, including algorithms or

spectrophotometric assays.
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[00292] A variety of well-established methods and assays are known in the art for
determining and confirming the physicochemical properties of the subject XTEN. Such
properties include but are not limited to secondary or tertiary structure, solubility, protein
aggregation, stability, absolute and apparent molecular weight, purity and uniformity, melting
properties, contamination and water content. The methods to measure such properties
include analytical centrifugation, EPR, HPLC-ion exchange, HPLC-size exclusion
chromatography (SEC), HPLC-reverse phase, light scattering, capillary electrophoresis,
circular dichroism, differential scanning calorimetry, fluorescence, HPLC-ion exchange,
HPLC-size exclusion, IR, NMR, Raman spectroscopy, refractometry, and UV/Visible
spectroscopy. In particular, secondary structure can be measured spectrophotometrically,
e.g., by circular dichroism spectroscopy in the “far-UV” spectral region (190-250 nm).
Secondary structure elements, such as alpha-helix and beta-sheet, each give rise to a
characteristic shape and magnitude of CD spectra, as does the lack of these structure
elements. Secondary structure can also be predicted for a polypeptide sequence via certain
computer programs or algorithms, such as the well-known Chou-Fasman algorithm (Chou, P.
Y., et al. (1974) Biochemistry, 13: 222-45) and the Garnier-Osguthorpe-Robson algorithm
(“Gor algorithm”) (Garnier J, Gibrat JF, Robson B. (1996), GOR method for predicting
protein secondary structure from amino acid sequence. Methods Enzymol 266:540-553), as
described in US Patent Application Publication No. 20030228309A1. For a given sequence,
the algorithms can predict whether there exists some or no secondary structure at all,
expressed as the total and/or percentage of residues of the sequence that form, for example,
alpha-helices or beta-sheets or the percentage of residues of the sequence predicted to result
in random coil formation (which lacks secondary structure). Polypeptide sequences can be
analyzed using the Chou-Fasman algorithm using sites on the world wide web at, for
example, fasta.bioch.virginia.edu/fasta www2/fasta www.cgi?rm=miscl and the Gor
algorithm at npsa-pbil.ibcp.fr/cgi-bin/npsa_automat.pl?page=npsa gor4.html (both accessed
on September 5, 2012). Random coil can be determined by a variety of methods, including
by using intrinsic viscosity measurements, which scale with chain length in a conformation-
dependent way (Tanford, C., Kawahara, K. & Lapanje, S. (1966) J. Biol. Chem. 241 , 1921—
1923), as well as by size-exclusion chromatography (Squire, P. G., Calculation of
hydrodynamic parameters of random coil polymers from size exclusion chromatography and
comparison with parameters by conventional methods. Journal of Chromatography, 1981,
5,433-442). Additional methods are disclosed in Arnau, ef al., Prot Expr and Purif (2006) 48,
1-13.
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[00293] In one embodiment, the XTEN sequences of the chimeric polypeptide assembly
compositions have an alpha-helix percentage ranging from 0% to less than about 5% and a
beta-sheet percentage ranging from 0% to less than about 5% as determined by the Chou-
Fasman algorithm and at least about 90% random coil formation as determined by the GOR
algorithm. In another embodiment, the XTEN sequences of the disclosed compositions have
an alpha-helix percentage less than about 2% and a beta-sheet percentage less than about 2%
as determined by the Chou-Fasman algorithm and at least about 90% random coil formation
as determined by the GOR algorithm. In another embodiment, the XTEN sequences of the
compositions are substantially lacking secondary structure as measured by circular dichroism.
[00294] It has been established that the non-repetitive characteristic of XTEN employed in
the subject compositions of the present invention together with the particular types of amino
acids that predominate in the XTEN, rather than the absolute primary sequence, confers one
or more of the enhanced physicochemical and biological properties of the XTEN and the
resulting chimeric polypeptide assembly compositions. Accordingly, while the sequences of
Table 5 are exemplary, they are not intended to be limiting as sequences having at least 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity to the sequences of
Table 5 exhibit the enhanced properties of XTEN. These enhanced properties include a high
degree of expression of the chimeric polypeptide assembly compositions fusion protein in the
host cell, greater genetic stability of the gene encoding the XTEN portion of the subject
compositions, XTEN confers a greater degree of solubility on the resulting chimeric
polypeptide assembly compositions with less tendency to aggregate, and enhanced
pharmacokinetics of the resulting chimeric polypeptide assembly compositions compared to
binding domains not linked to XTEN. These enhanced properties permit more efficient
manufacturing, greater uniformity of the final product, lower cost of goods, and/or facilitate
the formulation of pharmaceutical preparations containing extremely high protein
concentrations of chimeric polypeptide assembly composition, in some cases exceeding 100
mg/ml, as well as an improved safety profile and reduced dosing interval, described more
fully below, of the resulting compositions.

[00295] In some embodiments, the XTEN sequence used in the chimeric polypeptide
assembly compositions of the invention is at least 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, 99%, or 100% identical to a sequence selected from the group consisting of
AE144, AE144 1A, AE144 2A, AE144 2B, AE144 3A, AE144 3B, AE144 4A,

AE144 4B, AE144 5A, AE144 6B, AE288 1, AE288 2, AE144A, AE144B, AE180A,
AE216A, AE252A, AE288A, AE324A, AE360A, AE396A, AE432A, AE468A, AES04A,
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AES40A, AES576A, AE612A, AE648A, AE684A, AE720A, AE756A, AE792A, AES28A.,
AE869, AE144 R1, AE288 R1, AE432 R1, AE576 R1, AE864 R1, AE712, AE864 R2,
AE912, AM923, AE948, AE1044, AE1140, AE1236, AE1332, AE1428, AE1524, AE1620,
AE1716, AE1812, AE1908, AE2004A, and any combination thereof. See US 2010-0239554
Al. In one particular embodiment, the XTEN comprises a sequence selected from AE144,
AE288, AES76, AE864, AE86S, or AE866, or any combination thereof.

[00296] In some embodiments, wherein less than 100% of amino acids of an XTEN in the
chimeric polypeptide assembly compositions are selected from glycine (G), alanine (A),
serine (S), threonine (T), glutamate (E) and proline (P), or wherein less than 100% of the
sequence consists of the XTEN sequences of Table 5, the remaining amino acid residues of
the XTEN are selected from any of the other 14 natural L-amino acids, but are preferentially
selected from hydrophilic amino acids such that the XTEN sequence contains at least about

90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or at least about 99% hydrophilic amino

acids. The content of hydrophobic amino acids in the XTEN utilized in the chimeric

polypeptide assembly compositions can be less than 5%, or less than 2%, or less than 1%

hydrophobic amino acid content. Hydrophobic residues that are less favored in construction

of XTEN include tryptophan, phenylalanine, tyrosine, leucine, isoleucine, valine, and

methionine. Additionally, XTEN sequences can contain less than 5% or less than 4% or less

than 3% or less than 2% or less than 1% or none of the following amino acids: methionine

(for example, to avoid oxidation), or asparagine and glutamine (to avoid desamidation).

[00297] The amino acid sequences for certain XTEN sequences utilized in the chimeric

polypeptide assembly embodiments of the invention are shown in Table 5.

Table S: XTEN Polypeptides

XTEN Amino Acid Sequence
Name
AE144 GSEPATSGSETPGTSESATPESGPGSEPATSGSETPGSPAGSPTSTEEGTSTE
PSEGSAPGSEPATSGSETPGSEPATSGSETPGSEPATSGSETPGTSTEPSEGS
APGTSESATPESGPGSEPATSGSETPGTSTEPSEGSAP
AE144 1A | SPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSTEP
SEGSAPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGSEPATSGSET
PGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPG
AE144 2A | TSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGTSESA
TPESGPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSTEPSEGSA
PGTSTEPSEGSAPGTSESATPESGPGTSESATPESGPG
AE144 2B | TSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGTSESA
TPESGPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSTEPSEGSA
PGTSTEPSEGSAPGTS ESATPESGPGTSESATPESGPG
AE144 3A | SPAGSPTSTEEGTSESATPESGPGSEPATSGSETPGTSESATPESGPGTSTEP
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XTEN
Name

Amino Acid Sequence

SEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSA
PGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPG

AE144 3B

SPAGSPTSTEEGTSESATPESGPGSEPATSGSETPGTSESATPESGPGTSTEP
SEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSA
PGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPG

AE144_4A

TSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGSETPGTSESA
TPESGPGTSTEPSEGSAPGTSESATPESGPGSPAGSPTSTEEGSPAGSPTSTE
EGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPG

AE144 4B

TSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGSETPGTSESA
TPESGPGTSTEPSEGSAPGTSESATPESGPGSPAGSPTSTEEGSPAGSPTSTE
EGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPG

AE144 5A

TSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGSETPGTSESA
TPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSESATPESGPGSEPATSGSET
PGTSESATPESGPGSPAGSPTSTEEGSPAGSPTSTEEG

AE144 6B

TSTEPSEGSAPGTSESATPESGPGTSESATPESGPGTSESATPESGPGSEPAT
SGSETPGSEPATSGSETPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSA
PGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPG

AE288 1

GTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGSETPGTSES
ATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSESATPESGPGSEPATSGSE
TPGTSESATPESGPGSPAGSPTSTEEGSPAGSPTSTEEGTSTEPSEGSAPGTS
ESATPESGPGTSESATPESGPGTSESATPESGPGSEPATSGSETPGSEPATSG
SETPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGSEPATSGSETPG
TSESATPESGPGTSTEPSEGSAP

AE288 2

GSPAGSPTSTEEGTSESATPESGPGSEPATSGSETPGTSESATPESGPGTSTE
PSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGS
APGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSESATPESGPGSE
PATSGSETPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGTSTEPSE
GSAPGTSESATPESGPGSPAGSPTSTEEGSPAGSPTSTEEGSPAGSPTSTEE
GTSESATPESGPGTSTEPSEGSAP

AES76

GSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSTE
PSEGSAPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGSEPATSGSE
TPGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGTSTEPSEGSAPGSP
AGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGTSTEPSE
GSAPGTSESATPESGPGSEPATSGSETPGTSTEPSEGSAPGTSTEPSEGSAP
GTSESATPESGPGTSESATPESGPGSPAGSPTSTEEGTSESATPESGPGSEPA
TSGSETPGTSESATPESGPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGS
APGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGSPAGSPTSTEEGTS
TEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSG
SETPGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSPAGSPTSTEEG
SPAGSPTSTEEGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAP

AEG624

MAEPAGSPTSTEEGTPGSGTASSSPGSSTPSGATGSPGASPGTSSTGSPGSP
AGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSE
GSAPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGSEPATSGSETP

GSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGTSTEPSEGSAPGSPA

GSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGTSTEPSEG
SAPGTSESATPESGPGSEPATSGSETPGTSTEPSEGSAPGTSTEPSEGSAPGT
SESATPESGPGTSESATPESGPGSPAGSPTSTEEGTSESATPESGPGSEPATS
GSETPGTSESATPESGPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAP
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XTEN
Name

Amino Acid Sequence

GTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGSPAGSPTSTEEGTSTE
PSEGSAPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGSE
TPGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSPAGSPTSTEEGSP
AGSPTSTEEGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAP

AE864

GSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSTE
PSEGSAPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGSEPATSGSE
TPGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGTSTEPSEGSAPGSP
AGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGTSTEPSE
GSAPGTSESATPESGPGSEPATSGSETPGTSTEPSEGSAPGTSTEPSEGSAP
GTSESATPESGPGTSESATPESGPGSPAGSPTSTEEGTSESATPESGPGSEPA
TSGSETPGTSESATPESGPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGS
APGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGSPAGSPTSTEEGTS
TEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSG
SETPGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSPAGSPTSTEEG
SPAGSPTSTEEGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGTSESA
TPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGSETPGTSESATPESG
PGTSTEPSEGSAPGSPAGSPTSTEEGTSESATPESGPGSEPATSGSETPGTSE
SATPESGPGSPAGSPTSTEEGSPAGSPTSTEEGTSTEPSEGSAPGTSESATPE
SGPGTSESATPESGPGTSESATPESGPGSEPATSGSETPGSEPATSGSETPGS
PAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGSEPATSGSETPGTSESAT
PESGPGTSTEPSEGSAP

AE865

GGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTST
EPSEGSAPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGSEPATSGS
ETPGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGTSTEPSEGSAPGS

PAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGTSTEPS

EGSAPGTSESATPESGPGSEPATSGSETPGTSTEPSEGSAPGTSTEPSEGSAP
GTSESATPESGPGTSESATPESGPGSPAGSPTSTEEGTSESATPESGPGSEPA
TSGSETPGTSESATPESGPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGS

APGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGSPAGSPTSTEEGTS
TEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSG
SETPGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSPAGSPTSTEEG
SPAGSPTSTEEGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGTSESA
TPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGSETPGTSESATPESG
PGTSTEPSEGSAPGSPAGSPTSTEEGTSESATPESGPGSEPATSGSETPGTSE
SATPESGPGSPAGSPTSTEEGSPAGSPTSTEEGTSTEPSEGSAPGTSESATPE
SGPGTSESATPESGPGTSESATPESGPGSEPATSGSETPGSEPATSGSETPGS
PAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGSEPATSGSETPGTSESAT
PESGPGTSTEPSEGSAP

AEB66

PGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTST
EPSEGSAPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGSEPATSGS
ETPGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGTSTEPSEGSAPGS

PAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGTSTEPS

EGSAPGTSESATPESGPGSEPATSGSETPGTSTEPSEGSAPGTSTEPSEGSAP
GTSESATPESGPGTSESATPESGPGSPAGSPTSTEEGTSESATPESGPGSEPA
TSGSETPGTSESATPESGPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGS

APGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGSPAGSPTSTEEGTS
TEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSG
SETPGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSPAGSPTSTEEG
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SPAGSPTSTEEGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGTSESA
TPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGSETPGTSESATPESG
PGTSTEPSEGSAPGSPAGSPTSTEEGTSESATPESGPGSEPATSGSETPGTSE
SATPESGPGSPAGSPTSTEEGSPAGSPTSTEEGTSTEPSEGSAPGTSESATPE
SGPGTSESATPESGPGTSESATPESGPGSEPATSGSETPGSEPATSGSETPGS
PAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGSEPATSGSETPGTSESAT
PESGPGTSTEPSEGSAPG

AE1152

GSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSTE
PSEGSAPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGSEPATSGSE
TPGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGTSTEPSEGSAPGSP
AGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGTSTEPSE
GSAPGTSESATPESGPGSEPATSGSETPGTSTEPSEGSAPGTSTEPSEGSAP
GTSESATPESGPGTSESATPESGPGSPAGSPTSTEEGTSESATPESGPGSEPA
TSGSETPGTSESATPESGPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGS
APGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGSPAGSPTSTEEGTS
TEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSG
SETPGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSPAGSPTSTEEG
SPAGSPTSTEEGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGTSESA
TPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGSETPGTSESATPESG
PGTSTEPSEGSAPGSPAGSPTSTEEGTSESATPESGPGSEPATSGSETPGTSE
SATPESGPGSPAGSPTSTEEGSPAGSPTSTEEGTSTEPSEGSAPGTSESATPE
SGPGTSESATPESGPGTSESATPESGPGSEPATSGSETPGSEPATSGSETPGS
PAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGSEPATSGSETPGTSESAT
PESGPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSESATPESGP
GSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSES
ATPESGPGSEPATSGSETPGTSESATPESGPGSPAGSPTSTEEGSPAGSPTST
EEGTSTEPSEGSAPGTSESATPESGPGTSESATPESGPGTSESATPESGPGSE
PATSGSETPGSEPATSGSETPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSE
GSAPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAP

AE144A

STEPSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSESATPESGPGSEPATS
GSETPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAP
GTSESATPESGPGSPAGSPTSTEEGSPAGSPTSTEEGS

AE144B

SEPATSGSETPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGTSTEP
SEGSAPGSPAGSPTSTEEGTSESATPESGPGSEPATSGSETPGTSESATPESG
PGSPAGSPTSTEEGSPAGSPTSTEEGTSTEPSEGSAPG

AE180A

TSTEEGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSPAGSPTSTEE
GSPAGSPTSTEEGTSTEPSEGSAPGTSESATPESGPGTSESATPESGPGTSES
ATPESGPGSEPATSGSETPGSEPATSGSETPGSPAGSPTSTEEGTSTEPSEGS
APGTSTEPSEGSAPGSEPATS

AE216A

PESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSESATPESGPGSEPATSGSETP
GTSESATPESGPGSPAGSPTSTEEGSPAGSPTSTEEGTSTEPSEGSAPGTSES
ATPESGPGTSESATPESGPGTSESATPESGPGSEPATSGSETPGSEPATSGSE
TPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGSEPATSGSETPGTS
ESAT

AE252A

ESGPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTEEG
TSESATPESGPGSEPATSGSETPGTSESATPESGPGSPAGSPTSTEEGSPAGS
PTSTEEGTSTEPSEGSAPGTSESATPESGPGTSESATPESGPGTSESATPESG
PGSEPATSGSETPGSEPATSGSETPGSPAGSPTSTEEGTSTEPSEGSAPGTST

141




WO 2017/040344 PCT/US2016/049137

XTEN
Name

Amino Acid Sequence

EPSEGSAPGSEPATSGSETPGTSESATPESGPGTSTEPSE

AE288A

TPESGPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSESATPESG
PGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSE
SATPESGPGSEPATSGSETPGTSESATPESGPGSPAGSPTSTEEGSPAGSPTS
TEEGTSTEPSEGSAPGTSESATPESGPGTSESATPESGPGTSESATPESGPGS
EPATSGSETPGSEPATSGSETPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPS
EGSAPGSEPATSGSETPGTSESA

AE324A

PESGPGSPAGSPTSTEEGSPAGSPTSTEEGSPAGSPTSTEEGTSESATPESGP

GTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPA
TSGSETPGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSESATPES

GPGSEPATSGSETPGTSESATPESGPGSPAGSPTSTEEGSPAGSPTSTEEGTS
TEPSEGSAPGTSESATPESGPGTSESATPESGPGTSESATPESGPGSEPATSG
SETPGSEPATSGSETPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPG
SEPATS

AE360A

PESGPGTSTEPSEGSAPGTSESATPESGPGSPAGSPTSTEEGSPAGSPTSTEE
GSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSEPA
TSGSETPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGTSTEPSEGS

APGSPAGSPTSTEEGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSP
AGSPTSTEEGSPAGSPTSTEEGTSTEPSEGSAPGTSESATPESGPGTSESATP
ESGPGTSESATPESGPGSEPATSGSETPGSEPATSGSETPGSPAGSPTSTEEG
TSTEPSEGSAPGTSTEPSEGSAPGSEPATSGSETPGTSESAT

AE396A

PESGPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPGTSESATPESGP
GSPAGSPTSTEEGSPAGSPTSTEEGSPAGSPTSTEEGTSESATPESGPGTSTE
PSEGSAPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGSE
TPGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSESATPESGPGSE
PATSGSETPGTSESATPESGPGSPAGSPTSTEEGSPAGSPTSTEEGTSTEPSE
GSAPGTSESATPESGPGTSESATPESGPGTSESATPESGPGSEPATSGSETP
GSEPATSGSETPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPS

AE432A

EGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETP
GTSESATPESGPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPGTSES
ATPESGPGSPAGSPTSTEEGSPAGSPTSTEEGSPAGSPTSTEEGTSESATPES
GPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSE
PATSGSETPGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSESATP
ESGPGSEPATSGSETPGTSESATPESGPGSPAGSPTSTEEGSPAGSPTSTEEG
TSTEPSEGSAPGTSESATPESGPGTSESATPESGPGTSESATPESGPGSEPAT
SGSETPGSEPATSGSETPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSA
PGSEPATS

AE468A

EGSAPGTSTEPSEGSAPGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEGSAP
GTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGSETPGTSES
ATPESGPGTSTEPSEGSAPGTSESATPESGPGSPAGSPTSTEEGSPAGSPTST
EEGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSE
PATSGSETPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGTSTEPSE
GSAPGSPAGSPTSTEEGTSESATPESGPGSEPATSGSETPGTSESATPESGP
GSPAGSPTSTEEGSPAGSPTSTEEGTSTEPSEGSAPGTSESATPESGPGTSES
ATPESGPGTSESATPESGPGSEPATSGSETPGSEPATSGSETPGSPAGSPTST
EEGTSTEPSEGSAPGTSTEPSEGSAPGSEPATSGSETPGTSESAT

AE504A

EGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAP
GSPAGSPTSTEEGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSES
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ATPESGPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPGTSESATPES

GPGSPAGSPTSTEEGSPAGSPTSTEEGSPAGSPTSTEEGTSESATPESGPGTS
TEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSG
SETPGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSESATPESGPG
SEPATSGSETPGTSESATPESGPGSPAGSPTSTEEGSPAGSPTSTEEGTSTEP

SEGSAPGTSESATPESGPGTSESATPESGPGTSESATPESGPGSEPATSGSET
PGSEPATSGSETPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGSEP

ATSGSETPGTSESATPESGPGTSTEPS

AES540A

TPESGPGSPAGSPTSTEEGTSESATPESGPGSEPATSGSETPGTSESATPESG
PGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTST
EPSEGSAPGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSESATPE
SGPGSEPATSGSETPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGT
STEPSEGSAPGTSESATPESGPGSPAGSPTSTEEGSPAGSPTSTEEGSPAGSP
TSTEEGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETP
GTSESATPESGPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPGSPA
GSPTSTEEGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSPAGSPTS
TEEGSPAGSPTSTEEGTSTEPSEGSAPGTSESATPESGPGTSESATPESGPGT
SESATPESGPGSEPATSGSETPGSEPATSGSETPGSPAGSPTSTEEGTSTEPS
EGSAPGTSTEP

AEST6A

TPESGPGTSESATPESGPGSPAGSPTSTEEGTSESATPESGPGSEPATSGSET
PGTSESATPESGPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTST
EPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEG
SAPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGSETPGT
SESATPESGPGTSTEPSEGSAPGTSESATPESGPGSPAGSPTSTEEGSPAGSP
TSTEEGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGTSESATPESGP
GSEPATSGSETPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGTSTE
PSEGSAPGSPAGSPTSTEEGTSESATPESGPGSEPATSGSETPGTSESATPES
GPGSPAGSPTSTEEGSPAGSPTSTEEGTSTEPSEGSAPGTSESATPESGPGTS
ESATPESGPGTSESATPESGPGSEPATSGSETPGSEPATSGSETPGSPAGSPT
STEEGTSTEPSEGSAPGTSTEPSEGSAPGSEPATSGSETPGTSESA

AE612A

GSETPGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGTSESATPESGP
GSPAGSPTSTEEGTSESATPESGPGSEPATSGSETPGTSESATPESGPGTSTE
PSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGS
APGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSESATPESGPGSE
PATSGSETPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGTSTEPSE
GSAPGTSESATPESGPGSPAGSPTSTEEGSPAGSPTSTEEGSPAGSPTSTEE
GTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSES
ATPESGPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPGSPAGSPTST
EEGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSPAGSPTSTEEGSP
AGSPTSTEEGTSTEPSEGSAPGTSESATPESGPGTSESATPESGPGTSESATP
ESGPGSEPATSGSETPGSEPATSGSETPGSPAGSPTSTEEGTSTEPSEGSAPG
TSTEPSEGSAPGSEPATSGSETPGTSESAT

AE648A

PESGPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSTEPSEGSAP
GTSTEPSEGSAPGTSESATPESGPGTSESATPESGPGSPAGSPTSTEEGTSES
ATPESGPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPGTSTEPSEGS
APGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGSP
AGSPTSTEEGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSESATP
ESGPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPG
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SPAGSPTSTEEGSPAGSPTSTEEGSPAGSPTSTEEGTSESATPESGPGTSTEP
SEGSAPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGSET
PGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSESATPESGPGSEP
ATSGSETPGTSESATPESGPGSPAGSPTSTEEGSPAGSPTSTEEGTSTEPSEG
SAPGTSESATPESGPGTSESATPESGPGTSESATPESGPGSEPATSGSETPGS
EPATSGSETPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGSEPATS
GSETPGTSESAT

AE684A

EGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGP
GTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSTEPSEGSAPGTSTE
PSEGSAPGTSESATPESGPGTSESATPESGPGSPAGSPTSTEEGTSESATPES
GPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPGTSTEPSEGSAPGTS
TEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGSPAGSPT
STEEGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSESATPESGPG
SEPATSGSETPGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSPAGS
PTSTEEGSPAGSPTSTEEGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSA
PGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGSETPGTSE
SATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSESATPESGPGSEPATSGS
ETPGTSESATPESGPGSPAGSPTSTEEGSPAGSPTSTEEGTSTEPSEGSAPGT
SESATPESGPGTSESATPESGPGTSESATPESGPGSEPATSGSETPGSEPATS
GSETPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGSEPATS

AE720A

TSGSETPGSEPATSGSETPGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGS
APGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGTS
ESATPESGPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSTEPSE
GSAPGTSTEPSEGSAPGTSESATPESGPGTSESATPESGPGSPAGSPTSTEE
GTSESATPESGPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPGTSTE
PSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGS
APGSPAGSPTSTEEGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGTS
ESATPESGPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPGTSESATP
ESGPGSPAGSPTSTEEGSPAGSPTSTEEGSPAGSPTSTEEGTSESATPESGPG
TSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPAT
SGSETPGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSESATPESG
PGSEPATSGSETPGTSESATPESGPGSPAGSPTSTEEGSPAGSPTSTEEGTST
EPSEGSAPGTSESATPESGPGTSESATPESGPGTSESATPESGPGSEPATSGS
ETPGSEPATSGSETPGSPAGSPTSTEEGTSTE

AE756A

TSGSETPGSEPATSGSETPGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGS
APGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGTS
ESATPESGPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSTEPSE
GSAPGTSTEPSEGSAPGTSESATPESGPGTSESATPESGPGSPAGSPTSTEE
GTSESATPESGPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPGTSTE
PSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGS
APGSPAGSPTSTEEGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGTS
ESATPESGPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPGTSESATP
ESGPGSPAGSPTSTEEGSPAGSPTSTEEGSPAGSPTSTEEGTSESATPESGPG
TSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPAT
SGSETPGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSESATPESG
PGSEPATSGSETPGTSESATPESGPGSPAGSPTSTEEGSPAGSPTSTEEGTST
EPSEGSAPGTSESATPESGPGTSESATPESGPGTSESATPESGPGSEPATSGS
ETPGSEPATSGSETPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGS
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EPATSGSETPGTSES

AE792A

EGSAPGTSESATPESGPGSEPATSGSETPGSEPATSGSETPGSPAGSPTSTEE
GTSESATPESGPGTSTEPSEGSAPGTSTEPSEGSAPGSPAGSPTSTEEGTSTE
PSEGSAPGTSTEPSEGSAPGTSESATPESGPGTSTEPSEGSAPGTSESATPES

GPGSEPATSGSETPGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGTS
ESATPESGPGSPAGSPTSTEEGTSESATPESGPGSEPATSGSETPGTSESATP

ESGPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPG
TSTEPSEGSAPGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSESA
TPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGSETPGTSESATPESG
PGTSTEPSEGSAPGTSESATPESGPGSPAGSPTSTEEGSPAGSPTSTEEGSPA
GSPTSTEEGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSEPATSGS

ETPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPGS

PAGSPTSTEEGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSPAGSP
TSTEEGSPAGSPTSTEEGTSTEPSEGSAPGTSESATPESGPGTSESATPESGP

GTSESATPESGPGSEPATSGSETPGSEPATSGSETPGSPAGSPTSTEEGTSTE
PSEGSAPGTSTEPSEGSAPGSEPATSGSETPGTSESATPESGPGTSTEPS

AE828A

PESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAP

GTSESATPESGPGSEPATSGSETPGSEPATSGSETPGSPAGSPTSTEEGTSES

ATPESGPGTSTEPSEGSAPGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEGS
APGTSTEPSEGSAPGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSE
PATSGSETPGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGTSESATP
ESGPGSPAGSPTSTEEGTSESATPESGPGSEPATSGSETPGTSESATPESGPG
TSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEP

SEGSAPGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSESATPESG
PGSEPATSGSETPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGTST
EPSEGSAPGTSESATPESGPGSPAGSPTSTEEGSPAGSPTSTEEGSPAGSPTS
TEEGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGT
SESATPESGPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPGSPAGSP
TSTEEGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSPAGSPTSTEE
GSPAGSPTSTEEGTSTEPSEGSAPGTSESATPESGPGTSESATPESGPGTSES
ATPESGPGSEPATSGSETPGSEPATSGSETPGSPAGSPTSTEEGTSTEPSEGS
APGTSTEPSEGSAPGSEPATSGSETPGTSESAT

AE869

GSPGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGT
STEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGSEPATS
GSETPGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGTSTEPSEGSAP
GSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGTSTE
PSEGSAPGTSESATPESGPGSEPATSGSETPGTSTEPSEGSAPGTSTEPSEGS
APGTSESATPESGPGTSESATPESGPGSPAGSPTSTEEGTSESATPESGPGSE
PATSGSETPGTSESATPESGPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSE
GSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGSPAGSPTSTEE
GTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPA
TSGSETPGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSPAGSPTST
EEGSPAGSPTSTEEGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGTS
ESATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGSETPGTSESATP
ESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSESATPESGPGSEPATSGSETPG
TSESATPESGPGSPAGSPTSTEEGSPAGSPTSTEEGTSTEPSEGSAPGTSESA
TPESGPGTSESATPESGPGTSESATPESGPGSEPATSGSETPGSEPATSGSET
PGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGSEPATSGSETPGTSE
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SATPESGPGTSTEPSEGSAPGR

AE144 R1

SAGSPGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTEE
GTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGSEPA
TSGSETPGSPAGSPTSTEEGTSESATPESGPGTESASR

AE288 R1

SAGSPTGPGSEPATSGSETPGTSESATPESGPGSEPATSGSETPGTSESATPE
SGPGTSTEPSEGSAPGSPAGSPTSTEEGTSESATPESGPGSEPATSGSETPGT
SESATPESGPGSPAGSPTSTEEGSPAGSPTSTEEGTSTEPSEGSAPGTSESAT
PESGPGTSESATPESGPGTSESATPESGPGSEPATSGSETPGSEPATSGSETP
GSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGSEPATSGSETPGTSES
ATPESGPGTSTEPSEGSAPSASR

AE432 R1

SAGSPGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTEE
GTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGSEPA
TSGSETPGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGTSTEPSEGS
APGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGTS
TEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSTEPSEGSAPGTSTEPSE
GSAPGTSESATPESGPGTSESATPESGPGSPAGSPTSTEEGTSESATPESGP
GSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPGTSTEPSEGSAPGTSTE
PSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGSPAGSPTST
EEGTESASR

AE576 R1

SAGSPTEEGTSESATPESGPGSEPATSGSETPGTSESATPESGPGTSTEPSEG
SAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGT
STEPSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSESATPESGPGSEPATS

GSETPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAP
GTSESATPESGPGSPAGSPTSTEEGSPAGSPTSTEEGSPAGSPTSTEEGTSES
ATPESGPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSESATPES
GPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTS
ESATPESGPGSEPATSGSETPGTSESATPESGPGSPAGSPTSTEEGSPAGSPT
STEEGTSTEPSEGSAPGTSESATPESGPGTSESATPESGPGTSESATPESGPG
SEPATSGSETPGSEPATSGSETPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEP

SEGSAPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPSASR

AE864 R1

SAGSPGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTEE
GTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGSEPA
TSGSETPGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGTSTEPSEGS
APGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGTS
TEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSTEPSEGSAPGTSTEPSE
GSAPGTSESATPESGPGTSESATPESGPGSPAGSPTSTEEGTSESATPESGP
GSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPGTSTEPSEGSAPGTSTE
PSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGSPAGSPTST
EEGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSE
PATSGSETPGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSPAGSPT
STEEGSPAGSPTSTEEGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPG
TSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGSETPGTSESA
TPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSESATPESGPGSEPATSGSET
PGTSESATPESGPGSPAGSPTSTEEGSPAGSPTSTEEGTSTEPSEGSAPGTSE
SATPESGPGTSESATPESGPGTSESATPESGPGSEPATSGSETPGSEPATSGS
ETPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGSEPATSGSETPGT
SESATPESGPGTESASR

AE712

PGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTST
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EPSEGSAPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGSEPATSGS
ETPGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGTSTEPSEGSAPGS
PAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGTSTEPS

EGSAPGTSESATPESGPGSEPATSGSETPGTSTEPSEGSAPGTSTEPSEGSAP
GTSESATPESGPGTSESATPESGPGSPAGSPTSTEEGTSESATPESGPGSEPA
TSGSETPGTSESATPESGPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGS

APGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGSPAGSPTSTEEGTS
TEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSG
SETPGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSPAGSPTSTEEG
SPAGSPTSTEEGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGTSESA
TPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGSETPGTSESATPESG
PGTSTEPSEGSAPGSPAGSPTSTEEGTSESATPESGPGSEPATSGSETPGTSE
SATPESGPGSPAGSPTSTEAHHH

AE864 R2

GSPGAGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTE
EGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGSEP
ATSGSETPGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGTSTEPSEG
SAPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGT
STEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSTEPSEGSAPGTSTEPS
EGSAPGTSESATPESGPGTSESATPESGPGSPAGSPTSTEEGTSESATPESGP
GSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPGTSTEPSEGSAPGTSTE
PSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGSPAGSPTST
EEGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSE
PATSGSETPGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSPAGSPT
STEEGSPAGSPTSTEEGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPG
TSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGSETPGTSESA
TPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSESATPESGPGSEPATSGSET
PGTSESATPESGPGSPAGSPTSTEEGSPAGSPTSTEEGTSTEPSEGSAPGTSE
SATPESGPGTSESATPESGPGTSESATPESGPGSEPATSGSETPGSEPATSGS
ETPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGSEPATSGSETPGT
SESATPESGPGTESASR

[00298] The invention contemplates chimeric polypeptide assembly compositions comprising

XTEN of intermediate lengths to those of Table 5, as well as XTEN of longers lengths in

which motifs of 12 amino acids are added to the N- or C- terminus of an XTEN ot Table 5

incorporated into the chimeric polypeptide assembly. In one embodiment, the chimeric

polypeptide assembly composition comprises an XTEN of Table 5 with the addition of one or

more copies of one or more motifs selected from the group of motifs set forth in Table 6.

Table 6: XTEN Sequence Motifs of 12 Amino Acids and Motif Families

Motif Family* MOTIF SEQUENCE
AD GESPGGSSGSES
AD GSEGSSGPGESS
AD GSSESGSSEGGP
AD GSGGEPSESGSS
AE GSPAGSPTSTEE
AE GSEPATSGSETP
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Motif Family* MOTIF SEQUENCE
GTSESATPESGP
GTSTEPSEGSAP
GSTSESPSGTAP
GTSTPESGSASP
GTSPSGESSTAP
GSTSSTAESPGP
» Denotes individual motif sequences that, when used together in

||| 5| B | B

various permutations, results in a “family sequence”
[00299] Additional examples of XTEN sequences that can be used according to the present
invention and are disclosed in US Patent Publication Nos. 2010/0239554 A1, 2010/0323956
Al, 2011/0046060 A1, 2011/0046061 A1, 2011/0077199 A1, or 2011/0172146 A1, or
International Patent Publication Nos. WO 2010091122 A1, WO 2010144502 A2, WO
2010144508 A1, WO 2011028228 A1, WO 2011028229 A1, WO 2011028344 A2, WO
2014/011819 A2, or WO 2015/023891.

4, T cell binding compositions

[00300] In another aspect, the present invention provides monomeric fusion proteins
comprising a first portion, a second portion, and a third portion wherein said first portion
comprises VL and VH sequences of an anti-CD3 binding domain, joined by a flexible linker;
the said second portion comprises a first release segment (RS) capable of being cleaved by a
mammalian protease; and the third portion comprises a first bulking moiety comprising an
XTEN sequence wherein said bulking moiety and first portions are capable of being released
from the composition by action of said mammalian protease on said second portion. In some
embodiments of the foregoing, the first portion VL and VH sequences of the subject
composition are derived from a monoclonal antibody VL and VH selected from the group of
sequences set forth in Table 1. Where desired, the VL and VH of the subject compositions
are derived from the huUCHT1 monoclonal antibody of Table 1. It is specifically
contemplated that the compositions can be configured in different orders, with respect to the
N-terminus to C-terminus order, as shown schematically in FIG. 29. In one embodiment, the
compositions are configured, in an N- to C-terminus orientation of binding domains-RS-
XTEN and in another embodiment the portions are configured in the order XTEN-RS-
binding domains.

[00301] In some embodiments of the T-cell binding compositions, the anti-CD3 binding
domains comprise a VH and a VL sequence of Table 1, the RS of the second portion is
selected from the group consisting of the sequences set forth in Table 4 and the XTEN of the

third portion is selected from the group consisting of the sequences set forth in Table 5.
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[00302] In other embodiments, the invention provides T-cell binding composition fusion
proteins having at least about 90% sequence identity, or at least about 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, 99% identity, or is 100% identical to a sequence, when optimally
aligned, selected from the group consisting of the amino acid sequences set forth in Table 7.
In one embodiment, the T-cell binding composition has the amino acid sequence of TCB-1 of
Table 7. In another embodiment, the T-cell binding composition has the amino acid sequence
of TCB-2 of Table 7. In another embodiment, the T-cell binding composition has the amino
acid sequence of TCB-3 of Table 7. In another embodiment, the T-cell binding composition
has the amino acid sequence of TCB-4 of Table 7. In another embodiment, the T-cell binding
composition has the amino acid sequence of TCB-5 of Table 7. In another embodiment, the
T-cell binding composition has the amino acid sequence of TCB-6 of Table 7. In another
embodiment, the T-cell binding composition has the amino acid sequence of TCB7 of Table
7. In another embodiment, the T-cell binding composition has the amino acid sequence of
TCB-8 of Table 7. In another embodiment, the T-cell binding composition has the amino acid
sequence of TCB-9 of Table 7. In another embodiment, the T-cell binding composition has
the amino acid sequence of TCB-10 of Table 7. In another embodiment, the T-cell binding
composition has the amino acid sequence of TCB11 of Table 7. In another embodiment, the
T-cell binding composition has the amino acid sequence of TCB-12 of Table 7. In another
embodiment, the T-cell binding composition has the amino acid sequence of TCB-13 of
Table 7. In another embodiment, the T-cell binding composition has the amino acid sequence
of TCB-14 of Table 7. In another embodiment, the T-cell binding composition has the amino
acid sequence of TCB-15 of Table 7. In another embodiment, the T-cell binding composition
has the amino acid sequence of TCB-16 of Table 7. In still other embodiments, the
invention provides pharmaceutical compositions comprising T-cell binding composition
fusion proteins with at least about 90% sequence identity, or at least about 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, 99% identity, or is 100% identical to a sequence set forth in
Table 7 and, optionally, suitable formulations of carrier, stabilizers and/or excipients.

[00303] In another aspect, the invention relates to polynucleotides encoding the T-cell
binding composition fusion proteins of Table 7. In one embodiment, the invention provides
polynucleotide sequences encoding T-cell binding fusion proteins, wherein the
polynucleotide sequences have at least about 90% sequence identity, or at least about 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% identity, or is 100% identical to a sequence,
when optimally aligned, selected from the group consisting of the polynucleotide sequences

set forth in Table 7, or the complement thereof.
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[00304] In a related aspect, the invention relates to a method of making chimeric polypeptide
assembly compositions utilizing a polynucleotide encoding a T-cell binding contract
composition and ligating a polynucleotide sequence encoding a binding domain with affinity
to a target cell antigen. In one embodiment, the invention provides a method of making
chimeric polypeptide assembly compositions, the method comprising utilizing a
polynucleotide of Table 7 encoding T-cell binding contract compositions followed by the
recombinant addition of a gene encoding the second binding domain and a linker wherein the
second binding domain has binding specificity to a tumor-specific marker or an antigen of a
target cell, with the resulting gene introduced into a suitable expression vector under the
control of a promoter and linker; the resulting expression vector is then used to transform a
suitable F. coli host cell, which is then grown under conditions suitable for the expression of
the chimeric polypeptide assembly fusion protein, which is then isolated by purification
methods described herein or known in the art. Examples 1 and 2, below, provide exemplary
methods for the implementation of the foregoing method. In some embodiments of the
foregoing, the second binding domain is a scFv wherein the second binding domain VH and
VL are selected from the group of paired monoclonal antibody VH and VL sequences set
forth in Table 2. The foregoing embodiments take advantage of the modular nature of the
genes encoding the T-cell binding compositions that can be readily utilized with
polynucleotides encoding the variety of second binding domains described herein by
recombinantly fusing the encoding sequences of the anti-CD3 variable sequence and the
encoding sequence of the second binding domain to the encoding sequences of the T-cell
binding composition, resulting in the ability to create multiple individual genes that can be
utilized to express the desired fusion protein product of a chimeric polypeptide assembly. It
is specifically contemplated that the use of a gene encoding a T-cell binding composition to
prepare chimeric polypeptide assembly compositions is not limited to the polynucleotides
encoding the chimeric polypeptide assembly compositions described herein, but could be
utilized in conjunction with a gene encoding a binding domain with affinity to any target
tissue or cell of interest that would be susceptible to the cytotoxic effects of the resulting
expressed fusion protein.

[00305] In another aspect, the T-cell binding compositions of Table 7 are useful as
therapeutic immunosuppressive agents in the treatment of certain diseases or conditions in a
subject for which anti-CD3 antibody preparations have been demonstrated to result in clinical
benefits such as, but not limited to organ transplant and acute graft rejection, Crohn's disease,

ulcerative colitis and type 1 diabetes, and for inducing immune tolerance.
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Table 7: T-cell binding compositions

Construct | Amino Acid DNA Sequence
Name Sequence
DIQOMTQSPSSLSA | GACATCCAAATGACCCAGAGCCCGAGCAGCCTGAGCGCGA
SVGDRVTITCRAS | GCGTGGGCGACCGTGTTACCATCACCTGCCGTGCGAGCCA
ODIRNYLNWYQQOK | AGACATCCGTAACTACCTGAACTGGTATCAGCAAAAGCCG
PGKAPKLLIYYTS | GGTAAAGCGCCGAAGCTGCTGATCTACTATACCAGCCGTC
RLESGVPSRFSGS | TGGAGAGCGGCGTGCCGAGCCGTTTCAGCGGTAGCGGTAG
GSGTDYTLTISSL | CGGTACCGACTACACCCTGACCATTAGCAGCCTGCAGCCG
QPEDFATYYCQQG | GAAGATTTCGCGACCTACTATTGCCAGCAGGGTAACACCC
NTLPWTFGQGTKV | TGCCGTGGACCTTTGGTCAAGGCACCAAAGTTGAGATTAA
EIKGATPPETGAE | AGGCGCCACGCCTCCGGAAACTGGTGCTGAGACGGAATCC
TESPGETTGGSAE | CCTGGTGAAACCACTGGCGGTTCTGCCGAATCTGAACCGC
SEPPGEGEVQLVE | CTGGTGAAGGCGAGGTGCAGCTGGTTGAAAGCGGTGGCGG
SGGGLVQPGGSLR | TCTGGTGCAACCAGGCGGTAGCCTGCGTCTGAGCTGCGCG
LSCAASGYSFTGY | GCGAGCGGTTACAGCTTTACCGGTTATACCATGAACTGGG
TMNWVRQAPGKGL | TTCGTCAAGCGCCAGGTAAAGGTCTGGAGTGGGTGGCGCT
EWVALINPYKGVS | GATCAACCCGTACAAGGGTGTTAGCACCTATAACCAGAAG
TYNQKFKDRFTIS | TTCAAAGACCGTTTTACCATTAGCGTGGATAAGAGCAAAA
VDKSKNTAYLQOMN | ACACCGCGTACCTGCAAATGAACAGCCTGCGTGCGGAGGA
SLRAEDTAVYYCA | CACCGCTGTGTACTATTGCGCGCGTAGCGGTTACTATGGC
RSGYYGDSDWYFD | GACAGCGACTGGTATTTTGATGTGTGGGGCCAAGGCACCC
VWGQGTLVTVSSG | TGGTTACCGTGAGCTCCGGCACCGCCGAAGCAGCTagege
TAEAASASGLSGR | ctctGGCctgTCAggtCGTLctGATaacCATtccCCACtyg
SDNHSPLGLAGSP | GGTctgGCTGGGTCTCCAGGTAGCCCAGCTGGTAGCCCAA
GSPAGSPTSTEEG | CCTCTACCGAAGAAGGTACCTCTGAATCCGCTACTCCAGA
TBP-1 TSESATPESGPGT | ATCCGGTCCTGGTACTAGCACTGAGCCAAGCGAAGGTTCT
STEPSEGSAPGSP | GCTCCAGGCTCCCCGGCAGGTAGCCCTACCTCTACCGAAG
AGSPTSTEEGTST | AGGGCACTAGCACCGAACCATCTGAGGGTTCCGCTCCTGG
EPSEGSAPGTSTE | CACCTCCACTGAACCGTCCGAAGGCAGTGCTCCGGGTACT
PSEGSAPGTSESA | TCCGAAAGCGCAACTCCGGAATCCGGCCCTGGTTCTGAGC
TPESGPGSEPATS | CTGCTACTTCCGGCTCTGAAACTCCAGGTAGCGAGCCAGC
GSETPGSEPATSG | GACTTCTGGTTCTGAAACTCCAGGTTCACCGGCGGGTAGC
SETPGSPAGSPTS | CCGACGAGCACGGAGGAAGGTACCTCTGAGTCGGCCACTC
TEEGTSESATPES | CTGAGTCCGGTCCGGGCACGAGCACCGAGCCGAGCGAGGG
GPGTSTEPSEGSA | TTCAGCCCCGGGTACCAGCACGGAGCCGTCCGAGGGTAGC
PGTSTEPSEGSAP | GCACCGGGTTCTCCGGCGGGCTCCCCTACGTCTACGGAAG
GSPAGSPTSTEEG | AGGGTACGTCCACTGAACCTAGCGAGGGCAGCGCGCCAGG
TSTEPSEGSAPGT | CACCAGCACTGAACCGAGCGAAGGCAGCGCACCTGGCACT
STEPSEGSAPGTS | AGCGAGTCTGCGACTCCGGAGAGCGGTCCGGGTACGAGCA
ESATPESGPGTST | CGGAACCAAGCGAAGGCAGCGCCCCAGGTACCTCTGAATC
EPSEGSAPGTSES | TGCTACCCCAGAATCTGGCCCGGGTTCCGAGCCAGCTACC
ATPESGPGSEPAT | TCTGGTTCTGAAACCCCAGGTACTTCCACTGAACCAAGCG
SGSETPGTSTEPS | AAGGTAGCGCTCCTGGCACTTCTACTGAACCATCCGAAGG
EGSAPGTSTEPSE | TTCCGCTCCTGGTACGTCTGAAAGCGCTACCCCTGAAAGC
GSAPGTSESATPE | GGCCCAGGCACCTCTGAAAGCGCTACTCCTGAGAGCGGTC
SGPGTSESATPES | CAGGCTCTCCAGCAGGTTCTCCAACCTCCACTGAAGAAGG
GPGSPAGSPTSTE | CACCTCTGAGTCTGCTACCCCTGAATCTGGTCCTGGCTCC
EGTSESATPESGP | GAACCTGCTACCTCTGGTTCCGAAACTCCAGGTACCTCGG

GSEPATSGSETPG

AATCTGCGACTCCGGAATCTGGCCCGGGCACGAGCACGGA
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Construct | Amino Acid DNA Sequence

Name Sequence
TSESATPESGPGT | GCCGTCTGAGGGTAGCGCACCAGGTACCAGCACTGAGCCT
STEPSEGSAPGTS | TCTGAGGGCTCTGCACCGGGTACCTCCACGGAACCTTCGG
TEPSEGSAPGTST | AAGGTTCTGCGCCGGGTACCTCCACTGAGCCATCCGAGGG
EPSEGSAPGTSTE | TTCAGCACCAGGTACTAGCACGGAACCGTCCGAGGGCTCT
PSEGSAPGTSTEP | GCACCAGGTACGAGCACCGAACCGTCGGAGGGTAGCGCTC
SEGSAPGTSTEPS | CAGGTAGCCCAGCGGGCTCTCCGACAAGCACCGAAGAAGG
EGSAPGSPAGSPT | CACCAGCACCGAGCCGTCCGAAGGTTCCGCACCAGGTACA
STEEGTSTEPSEG | AGCGAGAGCGCGACTCCTGAATCTGGTCCGGGTAGCGAGC
SAPGTSESATPES | CTGCAACCAGCGGTTCTGAGACGCCGGGCACTTCCGAATC
GPGSEPATSGSET | TGCGACCCCGGAGTCCGGTCCAGGTTCAGAGCCGGCGALCG
PGTSESATPESGP | AGCGGTTCGGAAACGCCGGGTACGTCTGAATCAGCCACGC
GSEPATSGSETPG | CGGAGTCTGGTCCGGGTACCTCGACCGAACCAAGCGAAGG
TSESATPESGPGT | TTCGGCACCGGGTACTAGCGAGAGCGCAACCCCTGAAAGC
STEPSEGSAPGTS | GGTCCGGGCAGCCCGGCAGGTTCTCCAACCAGCACCGAAG
ESATPESGPGSPA | AAGGTTCCCCTGCTGGTAGCCCGACCTCTACGGAGGAAGG
GSPTSTEEGSPAG | TAGCCCTGCAGGTTCCCCAACTTCTACTGAGGAAGGTACT
SPTSTEEGSPAGS | TCTGAGTCCGCTACCCCAGAAAGCGGTCCTGGTACCTCCA
PTSTEEGTSESAT | CTGAACCGTCTGAAGGCTCTGCACCAGGCACTTCTGAGTC
PESGPGTSTEPSE | TGCTACTCCAGAAAGCGGCCCAGGTTCTGAACCAGCAACT
GSAPGTSESATPE | TCTGGCTCTGAGACTCCAGGCACTTCTGAGTCCGCAACGC
SGPGSEPATSGSE | CTGAATCCGGTCCTGGTTCTGAACCAGCTACTTCCGGCAG
TPGTSESATPESG | CGAAACCCCAGGTACCTCTGAGTCTGCGACTCCAGAGTCT
PGSEPATSGSETP | GGTCCTGGTACTTCCACTGAGCCTAGCGAGGGTTCCGCAC
GTSESATPESGPG | CAGGTTCTCCGGCTGGTAGCCCGACCAGCACGGAGGAGGG
TSTEPSEGSAPGS | TACGTCTGAATCTGCAACGCCGGAATCGGGCCCAGGTTCG
PAGSPTSTEEGTS | GAGCCTGCAACGTCTGGCAGCGAAACCCCGGGTACCTCCG
ESATPESGPGSEP | AATCTGCTACACCGGAAAGCGGTCCTGGCAGCCCTGCTGG
ATSGSETPGTSES | TTCTCCAACCTCTACCGAGGAGGGTTCACCGGCAGGTAGC
ATPESGPGSPAGS | CCGACTAGCACTGAAGAAGGTACTAGCACGGAGCCGAGCG
PTSTEEGSPAGSP | AGGGTAGTGCTCCGGGTACGAGCGAGAGCGCAACGCCAGA
TSTEEGTSTEPSE | GAGCGGTCCAGGCACCAGCGAATCGGCCACCCCTGAGAGC
GSAPGTSESATPE | GGCCCAGGTACTTCTGAGAGCGCCACTCCTGAATCCGGCC
SGPGTSESATPES | CTGGTAGCGAGCCGGCAACCTCCGGCTCAGAAACTCCTGG
GPGTSESATPESG | TTCGGAACCAGCGACCAGCGGTTCTGAAACTCCGGGTAGC
PGSEPATSGSETP | CCGGCAGGCAGCCCAACGAGCACCGAAGAGGGTACCAGCA
GSEPATSGSETPG | CGGAACCGAGCGAGGGTTCTGCCCCGGGTACTTCCACCGA
SPAGSPTSTEEGT | ACCATCGGAGGGCTCTGCACCTGGTAGCGAACCTGCGACG
STEPSEGSAPGTS | TCTGGTTCTGAAACGCCGGGTACCAGCGAAAGCGCTACCC
TEPSEGSAPGSEP | CAGAATCCGGTCCGGGCACTAGCACCGAGCCATCGGAGGG
ATSGSETPGTSES | CTCCGCACCAGGTCACCATCATCACCATCAC
ATPESGPGTSTEP
SEGSAPGHHHHHH
DIQMTQSPSSLSA | GACATCCAAATGACCCAGAGCCCGAGCAGCCTGAGCGCGA
SVGDRVTITCRAS | GCGTGGGCGACCGTGTTACCATCACCTGCCGTGCGAGCCA
QDIRNYLNWYQQOK | AGACATCCGTAACTACCTGAACTGGTATCAGCAAAAGCCG

TBP-2 PGKAPKLLIYYTS | GGTAAAGCGCCGAAGCTGCTGATCTACTATACCAGCCGTC
RLESGVPSRFSGS | TGGAGAGCGGCGTGCCGAGCCGTTTCAGCGGTAGCGGTAG
GSGTDYTLTISSL | CGGTACCGACTACACCCTGACCATTAGCAGCCTGCAGCCG
QPEDFATYYCQQG | GAAGATTTCGCGACCTACTATTGCCAGCAGGGTAACACCC
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Construct
Name

Amino Acid
Sequence

DNA Sequence

NTLPWTFGQGTKV
EIKGATPPETGAE
TESPGETTGGSAE
SEPPGEGEVQLVE
SGGGLVQPGGSLR
LSCAASGYSFETGY
TMNWVROQAPGKGL
EWVALINPYKGVS
TYNQKFKDRFTIS
VDKSKNTAYLOMN
SLRAEDTAVYYCA
RSGYYGDSDWYED
VWGQGTLVTVSSG
TAEAASASGLSGR
SDNHVPLSLKMGP
GSPAGSPTSTEEG
TSESATPESGPGT
STEPSEGSAPGSP
AGSPTSTEEGTST
EPSEGSAPGTSTE
PSEGSAPGTSESA
TPESGPGSEPATS
GSETPGSEPATSG
SETPGSPAGSPTS
TEEGTSESATPES
GPGTSTEPSEGSA
PGTSTEPSEGSAP
GSPAGSPTSTEEG
TSTEPSEGSAPGT
STEPSEGSAPGTS
ESATPESGPGTST
EPSEGSAPGTSES
ATPESGPGSEPAT
SGSETPGTSTEPS
EGSAPGTSTEPSE
GSAPGTSESATPE
SGPGTSESATPES
GPGSPAGSPTSTE
EGTSESATPESGP
GSEPATSGSETPG
TSESATPESGPGT
STEPSEGSAPGTS
TEPSEGSAPGTST
EPSEGSAPGTSTE
PSEGSAPGTSTEP
SEGSAPGTSTEPS
EGSAPGSPAGSPT
STEEGTSTEPSEG
SAPGTSESATPES

TGCCGTGGACCTTTGGTCAAGGCACCAAAGTTGAGATTAA
AGGCGCCACGCCTCCGGAAACTGGTGCTGAGACGGAATCC
CCTGGTGAAACCACTGGCGGTTCTGCCGAATCTGAACCGC
CTGGTGAAGGCGAGGTGCAGCTGGTTGAAAGCGGTGGCGG
TCTGGTGCAACCAGGCGGTAGCCTGCGTCTGAGCTGCGCG
GCGAGCGGTTACAGCTTTACCGGTTATACCATGAACTGGG
TTCGTCAAGCGCCAGGTAAAGGTCTGGAGTGGGTGGCGCT
GATCAACCCGTACAAGGGTGTTAGCACCTATAACCAGAAG
TTCAAAGACCGTTTTACCATTAGCGTGGATAAGAGCAAAA
ACACCGCGTACCTGCAAATGAACAGCCTGCGTGCGGAGGA
CACCGCTGTGTACTATTGCGCGCGTAGCGGTTACTATGGC
GACAGCGACTGGTATTTTGATGTGTGGGGCCAAGGCACCC
TGGTTACCGTGAGCTCCGGCACCGCCGAAGCAGCTagcgce
ctcectGGCctgTCAggtCGTtctGATaacCATgttCCACLyg
TCTctgAAAATgGGTCCAGGTAGCCCAGCTGGTAGCCCAA
CCTCTACCGAAGAAGGTACCTCTGAATCCGCTACTCCAGA
ATCCGGTCCTGGTACTAGCACTGAGCCAAGCGAAGGTTCT
GCTCCAGGCTCCCCGGCAGGTAGCCCTACCTCTACCGAAG
AGGGCACTAGCACCGAACCATCTGAGGGTTCCGCTCCTGG
CACCTCCACTGAACCGTCCGAAGGCAGTGCTCCGGGTACT
TCCGAAAGCGCAACTCCGGAATCCGGCCCTGGTTCTGAGC
CTGCTACTTCCGGCTCTGAAACTCCAGGTAGCGAGCCAGC
GACTTCTGGTTCTGAAACTCCAGGTTCACCGGCGGGTAGC
CCGACGAGCACGGAGGAAGGTACCTCTGAGTCGGCCACTC
CTGAGTCCGGTCCGGGCACGAGCACCGAGCCGAGCGAGGG
TTCAGCCCCGGGTACCAGCACGGAGCCGTCCGAGGGTAGC
GCACCGGGTTCTCCGGCGGGCTCCCCTACGTCTACGGAAG
AGGGTACGTCCACTGAACCTAGCGAGGGCAGCGCGCCAGG
CACCAGCACTGAACCGAGCGAAGGCAGCGCACCTGGCACT
AGCGAGTCTGCGACTCCGGAGAGCGGTCCGGGTACGAGCA
CGGAACCAAGCGAAGGCAGCGCCCCAGGTACCTCTGAATC
TGCTACCCCAGAATCTGGCCCGGGTTCCGAGCCAGCTACC
TCTGGTTCTGAAACCCCAGGTACTTCCACTGAACCAAGCG
AAGGTAGCGCTCCTGGCACTTCTACTGAACCATCCGAAGG
TTCCGCTCCTGGTACGTCTGAAAGCGCTACCCCTGAAAGC
GGCCCAGGCACCTCTGAAAGCGCTACTCCTGAGAGCGGTC
CAGGCTCTCCAGCAGGTTCTCCAACCTCCACTGAAGAAGG
CACCTCTGAGTCTGCTACCCCTGAATCTGGTCCTGGCTCC
GAACCTGCTACCTCTGGTTCCGAAACTCCAGGTACCTCGG
AATCTGCGACTCCGGAATCTGGCCCGGGCACGAGCACGGA
GCCGTCTGAGGGTAGCGCACCAGGTACCAGCACTGAGCCT
TCTGAGGGCTCTGCACCGGGTACCTCCACGGAACCTTCGG
AAGGTTCTGCGCCGGGTACCTCCACTGAGCCATCCGAGGG
TTCAGCACCAGGTACTAGCACGGAACCGTCCGAGGGCTCT
GCACCAGGTACGAGCACCGAACCGTCGGAGGGTAGCGCTC
CAGGTAGCCCAGCGGGCTCTCCGACAAGCACCGAAGAAGG
CACCAGCACCGAGCCGTCCGAAGGTTCCGCACCAGGTACA
AGCGAGAGCGCGACTCCTGAATCTGGTCCGGGTAGCGAGC
CTGCAACCAGCGGTTCTGAGACGCCGGGCACTTCCGAATC
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Construct | Amino Acid DNA Sequence

Name Sequence
GPGSEPATSGSET | TGCGACCCCGGAGTCCGGTCCAGGTTCAGAGCCGGCGALCG
PGTSESATPESGP | AGCGGTTCGGAAACGCCGGGTACGTCTGAATCAGCCACGC
GSEPATSGSETPG | CGGAGTCTGGTCCGGGTACCTCGACCGAACCAAGCGAAGG
TSESATPESGPGT | TTCGGCACCGGGTACTAGCGAGAGCGCAACCCCTGAAAGC
STEPSEGSAPGTS | GGTCCGGGCAGCCCGGCAGGTTCTCCAACCAGCACCGAAG
ESATPESGPGSPA | AAGGTTCCCCTGCTGGTAGCCCGACCTCTACGGAGGAAGG
GSPTSTEEGSPAG | TAGCCCTGCAGGTTCCCCAACTTCTACTGAGGAAGGTACT
SPTSTEEGSPAGS | TCTGAGTCCGCTACCCCAGAAAGCGGTCCTGGTACCTCCA
PTSTEEGTSESAT | CTGAACCGTCTGAAGGCTCTGCACCAGGCACTTCTGAGTC
PESGPGTSTEPSE | TGCTACTCCAGAAAGCGGCCCAGGTTCTGAACCAGCAACT
GSAPGTSESATPE | TCTGGCTCTGAGACTCCAGGCACTTCTGAGTCCGCAACGC
SGPGSEPATSGSE | CTGAATCCGGTCCTGGTTCTGAACCAGCTACTTCCGGCAG
TPGTSESATPESG | CGAAACCCCAGGTACCTCTGAGTCTGCGACTCCAGAGTCT
PGSEPATSGSETP | GGTCCTGGTACTTCCACTGAGCCTAGCGAGGGTTCCGCAC
GTSESATPESGPG | CAGGTTCTCCGGCTGGTAGCCCGACCAGCACGGAGGAGGG
TSTEPSEGSAPGS | TACGTCTGAATCTGCAACGCCGGAATCGGGCCCAGGTTCG
PAGSPTSTEEGTS | GAGCCTGCAACGTCTGGCAGCGAAACCCCGGGTACCTCCG
ESATPESGPGSEP | AATCTGCTACACCGGAAAGCGGTCCTGGCAGCCCTGCTGG
ATSGSETPGTSES | TTCTCCAACCTCTACCGAGGAGGGTTCACCGGCAGGTAGC
ATPESGPGSPAGS | CCGACTAGCACTGAAGAAGGTACTAGCACGGAGCCGAGCG
PTSTEEGSPAGSP | AGGGTAGTGCTCCGGGTACGAGCGAGAGCGCAACGCCAGA
TSTEEGTSTEPSE | GAGCGGTCCAGGCACCAGCGAATCGGCCACCCCTGAGAGC
GSAPGTSESATPE | GGCCCAGGTACTTCTGAGAGCGCCACTCCTGAATCCGGCC
SGPGTSESATPES | CTGGTAGCGAGCCGGCAACCTCCGGCTCAGAAACTCCTGG
GPGTSESATPESG | TTCGGAACCAGCGACCAGCGGTTCTGAAACTCCGGGTAGC
PGSEPATSGSETP | CCGGCAGGCAGCCCAACGAGCACCGAAGAGGGTACCAGCA
GSEPATSGSETPG | CGGAACCGAGCGAGGGTTCTGCCCCGGGTACTTCCACCGA
SPAGSPTSTEEGT | ACCATCGGAGGGCTCTGCACCTGGTAGCGAACCTGCGACG
STEPSEGSAPGTS | TCTGGTTCTGAAACGCCGGGTACCAGCGAAAGCGCTACCC
TEPSEGSAPGSEP | CAGAATCCGGTCCGGGCACTAGCACCGAGCCATCGGAGGG
ATSGSETPGTSES | CTCCGCACCAGGTCACCATCATCACCATCAC
ATPESGPGTSTEP
SEGSAPGHHHHHH
EVQLVESGGGLVQ | GAGGTGCAGCTGGTTGAAAGCGGTGGCGGTCTGGTGCAALC
PGGSLRLSCAASG | CAGGCGGTAGCCTGCGTCTGAGCTGCGCGGCGAGCGGTTA
YSFTGYTMNWVRQ | CAGCTTTACCGGTTATACCATGAACTGGGTTCGTCAAGCG
APGRGLEWVALIN | CCAGGTAAAGGTCTGGAGTGGGTGGCGCTGATCAACCCGT
PYKGVSTYNQKFK | ACAAGGGTGTTAGCACCTATAACCAGAAGTTCAAAGACCG
DRETISVDKSKNT | TTTTACCATTAGCGTGGATAAGAGCAAAAACACCGCGTAC
AYLOMNSLRAEDT | CTGCAAATGAACAGCCTGCGTGCGGAGGACACCGCTGTGT

TBP-3 AVYYCARSGYYGD | ACTATTGCGCGCGTAGCGGTTACTATGGCGACAGCGACTG
SDWYFDVWGQGTL | GTATTTTGATGTGTGGGGCCAAGGCACCCTGGTTACCGTG
VIVSSGATPPETG | AGCTCCGGCGCCACGCCTCCGGAAACTGGTGCTGAGACGG
AETESPGETTGGS | AATCCCCTGGTGAAACCACTGGCGGTTCTGCCGAATCTGA
AESEPPGEGDIQOM | ACCGCCTGGTGAAGGCGACATCCAAATGACCCAGAGCCCG
TQSPSSLSASVGD | AGCAGCCTGAGCGCGAGCGTGGGCGACCGTGTTACCATCA
RVTITCRASQDIR | CCTGCCGTGCGAGCCAAGACATCCGTAACTACCTGAACTG
NYLNWYQQKPGKA | GTATCAGCAAAAGCCGGGTAAAGCGCCGAAGCTGCTGATC
PKLLIYYTSRLES | TACTATACCAGCCGTCTGGAGAGCGGCGTGCCGAGCCGTT
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Name

Amino Acid
Sequence

DNA Sequence

GVPSRESGSGSGT
DYTLTISSLQPED
FATYYCQQGNTLP
WIEFGQGTKVEIKG
TAEAASASGLSGR
SDNHSPLGLAGSP
GSPAGSPTSTEEG
TSESATPESGPGT
STEPSEGSAPGSP
AGSPTSTEEGTST
EPSEGSAPGTSTE
PSEGSAPGTSESA
TPESGPGSEPATS
GSETPGSEPATSG
SETPGSPAGSPTS
TEEGTSESATPES
GPGTSTEPSEGSA
PGTSTEPSEGSAP
GSPAGSPTSTEEG
TSTEPSEGSAPGT
STEPSEGSAPGTS
ESATPESGPGTST
EPSEGSAPGTSES
ATPESGPGSEPAT
SGSETPGTSTEPS
EGSAPGTSTEPSE
GSAPGTSESATPE
SGPGTSESATPES
GPGSPAGSPTSTE
EGTSESATPESGP
GSEPATSGSETPG
TSESATPESGPGT
STEPSEGSAPGTS
TEPSEGSAPGTST
EPSEGSAPGTSTE
PSEGSAPGTSTEP
SEGSAPGTSTEPS
EGSAPGSPAGSPT
STEEGTSTEPSEG
SAPGTSESATPES
GPGSEPATSGSET
PGTSESATPESGP
GSEPATSGSETPG
TSESATPESGPGT
STEPSEGSAPGTS
ESATPESGPGSPA
GSPTSTEEGSPAG
SPTSTEEGSPAGS
PTSTEEGTSESAT

TCAGCGGTAGCGGTAGCGGTACCGACTACACCCTGACCAT
TAGCAGCCTGCAGCCGGAAGATTTCGCGACCTACTATTGC
CAGCAGGGTAACACCCTGCCGTGGACCTTTGGTCAAGGCA
CCAAAGTTGAGATTAAAGGCACCGCCGAAGCAGCTagcgce
ctcectGGCctgTCAggtCGTtctGATaacCATtccCCACtLg
GGTctgGCTGGGTCTCCAGGTAGCCCAGCTGGTAGCCCAA
CCTCTACCGAAGAAGGTACCTCTGAATCCGCTACTCCAGA
ATCCGGTCCTGGTACTAGCACTGAGCCAAGCGAAGGTTCT
GCTCCAGGCTCCCCGGCAGGTAGCCCTACCTCTACCGAAG
AGGGCACTAGCACCGAACCATCTGAGGGTTCCGCTCCTGG
CACCTCCACTGAACCGTCCGAAGGCAGTGCTCCGGGTACT
TCCGAAAGCGCAACTCCGGAATCCGGCCCTGGTTCTGAGC
CTGCTACTTCCGGCTCTGAAACTCCAGGTAGCGAGCCAGC
GACTTCTGGTTCTGAAACTCCAGGTTCACCGGCGGGTAGC
CCGACGAGCACGGAGGAAGGTACCTCTGAGTCGGCCACTC
CTGAGTCCGGTCCGGGCACGAGCACCGAGCCGAGCGAGGG
TTCAGCCCCGGGTACCAGCACGGAGCCGTCCGAGGGTAGC
GCACCGGGTTCTCCGGCGGGCTCCCCTACGTCTACGGAAG
AGGGTACGTCCACTGAACCTAGCGAGGGCAGCGCGCCAGG
CACCAGCACTGAACCGAGCGAAGGCAGCGCACCTGGCACT
AGCGAGTCTGCGACTCCGGAGAGCGGTCCGGGTACGAGCA
CGGAACCAAGCGAAGGCAGCGCCCCAGGTACCTCTGAATC
TGCTACCCCAGAATCTGGCCCGGGTTCCGAGCCAGCTACC
TCTGGTTCTGAAACCCCAGGTACTTCCACTGAACCAAGCG
AAGGTAGCGCTCCTGGCACTTCTACTGAACCATCCGAAGG
TTCCGCTCCTGGTACGTCTGAAAGCGCTACCCCTGAAAGC
GGCCCAGGCACCTCTGAAAGCGCTACTCCTGAGAGCGGTC
CAGGCTCTCCAGCAGGTTCTCCAACCTCCACTGAAGAAGG
CACCTCTGAGTCTGCTACCCCTGAATCTGGTCCTGGCTCC
GAACCTGCTACCTCTGGTTCCGAAACTCCAGGTACCTCGG
AATCTGCGACTCCGGAATCTGGCCCGGGCACGAGCACGGA
GCCGTCTGAGGGTAGCGCACCAGGTACCAGCACTGAGCCT
TCTGAGGGCTCTGCACCGGGTACCTCCACGGAACCTTCGG
AAGGTTCTGCGCCGGGTACCTCCACTGAGCCATCCGAGGG
TTCAGCACCAGGTACTAGCACGGAACCGTCCGAGGGCTCT
GCACCAGGTACGAGCACCGAACCGTCGGAGGGTAGCGCTC
CAGGTAGCCCAGCGGGCTCTCCGACAAGCACCGAAGAAGG
CACCAGCACCGAGCCGTCCGAAGGTTCCGCACCAGGTACA
AGCGAGAGCGCGACTCCTGAATCTGGTCCGGGTAGCGAGC
CTGCAACCAGCGGTTCTGAGACGCCGGGCACTTCCGAATC
TGCGACCCCGGAGTCCGGTCCAGGTTCAGAGCCGGCGACG
AGCGGTTCGGAAACGCCGGGTACGTCTGAATCAGCCALCGC
CGGAGTCTGGTCCGGGTACCTCGACCGAACCAAGCGAAGG
TTCGGCACCGGGTACTAGCGAGAGCGCAACCCCTGAAAGC
GGTCCGGGCAGCCCGGCAGGTTCTCCAACCAGCACCGAAG
AAGGTTCCCCTGCTGGTAGCCCGACCTCTACGGAGGAAGG
TAGCCCTGCAGGTTCCCCAACTTCTACTGAGGAAGGTACT
TCTGAGTCCGCTACCCCAGAAAGCGGTCCTGGTACCTCCA
CTGAACCGTCTGAAGGCTCTGCACCAGGCACTTCTGAGTC
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PESGPGTSTEPSE | TGCTACTCCAGAAAGCGGCCCAGGTTCTGAACCAGCAACT
GSAPGTSESATPE | TCTGGCTCTGAGACTCCAGGCACTTCTGAGTCCGCAACGC
SGPGSEPATSGSE | CTGAATCCGGTCCTGGTTCTGAACCAGCTACTTCCGGCAG
TPGTSESATPESG | CGAAACCCCAGGTACCTCTGAGTCTGCGACTCCAGAGTCT
PGSEPATSGSETP | GGTCCTGGTACTTCCACTGAGCCTAGCGAGGGTTCCGCAC
GTSESATPESGPG | CAGGTTCTCCGGCTGGTAGCCCGACCAGCACGGAGGAGGG
TSTEPSEGSAPGS | TACGTCTGAATCTGCAACGCCGGAATCGGGCCCAGGTTCG
PAGSPTSTEEGTS | GAGCCTGCAACGTCTGGCAGCGAAACCCCGGGTACCTCCG
ESATPESGPGSEP | AATCTGCTACACCGGAAAGCGGTCCTGGCAGCCCTGCTGG
ATSGSETPGTSES | TTCTCCAACCTCTACCGAGGAGGGTTCACCGGCAGGTAGC
ATPESGPGSPAGS | CCGACTAGCACTGAAGAAGGTACTAGCACGGAGCCGAGCG
PTSTEEGSPAGSP | AGGGTAGTGCTCCGGGTACGAGCGAGAGCGCAACGCCAGA
TSTEEGTSTEPSE | GAGCGGTCCAGGCACCAGCGAATCGGCCACCCCTGAGAGC
GSAPGTSESATPE | GGCCCAGGTACTTCTGAGAGCGCCACTCCTGAATCCGGCC
SGPGTSESATPES | CTGGTAGCGAGCCGGCAACCTCCGGCTCAGAAACTCCTGG
GPGTSESATPESG | TTCGGAACCAGCGACCAGCGGTTCTGAAACTCCGGGTAGC
PGSEPATSGSETP | CCGGCAGGCAGCCCAACGAGCACCGAAGAGGGTACCAGCA
GSEPATSGSETPG | CGGAACCGAGCGAGGGTTCTGCCCCGGGTACTTCCACCGA
SPAGSPTSTEEGT | ACCATCGGAGGGCTCTGCACCTGGTAGCGAACCTGCGACG
STEPSEGSAPGTS | TCTGGTTCTGAAACGCCGGGTACCAGCGAAAGCGCTACCC
TEPSEGSAPGSEP | CAGAATCCGGTCCGGGCACTAGCACCGAGCCATCGGAGGG
ATSGSETPGTSES | CTCCGCACCAGGTCACCATCATCACCATCAC
ATPESGPGTSTEP
SEGSAPGHHHHHH
EVQLVESGGGLVQ | GAGGTGCAGCTGGTTGAAAGCGGTGGCGGTCTGGTGCAAC
PGGSLRLSCAASG | CAGGCGGTAGCCTGCGTCTGAGCTGCGCGGCGAGCGGTTA
YSFTGYTMNWVRQ | CAGCTTTACCGGTTATACCATGAACTGGGTTCGTCAAGCG
APGKGLEWVALIN [ CCAGGTAAAGGTCTGGAGTGGGTGGCGCTGATCAACCCGT
PYKGVSTYNQKFK | ACAAGGGTGTTAGCACCTATAACCAGAAGTTCAAAGACCG
DRFTISVDKSKNT | TTTTACCATTAGCGTGGATAAGAGCAAAAACACCGCGTAC
AYLOMNSLRAEDT | CTGCAAATGAACAGCCTGCGTGCGGAGGACACCGCTGTGT
AVYYCARSGYYGD | ACTATTGCGCGCGTAGCGGTTACTATGGCGACAGCGACTG
SDWYFDVWGQGTL | GTATTTTGATGTGTGGGGCCAAGGCACCCTGGTTACCGTG
VIVSSGATPPETG | AGCTCCGGCGCCACGCCTCCGGAAACTGGTGCTGAGACGG
AETESPGETTGGS | AATCCCCTGGTGAAACCACTGGCGGTTCTGCCGAATCTGA
AESEPPGEGDIQM [ ACCGCCTGGTGAAGGCGACATCCAAATGACCCAGAGCCCG

TBP-4 TQSPSSLSASVGD | AGCAGCCTGAGCGCGAGCGTGGGCGACCGTGTTACCATCA
RVTITCRASQDIR | CCTGCCGTGCGAGCCAAGACATCCGTAACTACCTGAACTG
NYLNWYQQKPGKA [ GTATCAGCAAAAGCCGGGTAAAGCGCCGAAGCTGCTGATC
PKLLIYYTSRLES | TACTATACCAGCCGTCTGGAGAGCGGCGTGCCGAGCCGTT
GVPSRFSGSGSGT | TCAGCGGTAGCGGTAGCGGTACCGACTACACCCTGACCAT
DYTLTISSLQPED | TAGCAGCCTGCAGCCGGAAGATTTCGCGACCTACTATTGC
FATYYCQQGNTLP | CAGCAGGGTAACACCCTGCCGTGGACCTTTGGTCAAGGCA
WTFGQGTKVEIKG [ CCAAAGTTGAGATTAAAGGCACCGCCGAAGCAGCTagcge
TAEAASASGLSGR | ctctGGCctgTCAggtCGTtctGATaacCATgttCCACtg
SDNHVPLSLKMGP | TCTctgAAAatgGGTCCAGGTAGCCCAGCTGGTAGCCCAA
GSPAGSPTSTEEG | CCTCTACCGAAGAAGGTACCTCTGAATCCGCTACTCCAGA
TSESATPESGPGT | ATCCGGTCCTGGTACTAGCACTGAGCCAAGCGAAGGTTCT
STEPSEGSAPGSP | GCTCCAGGCTCCCCGGCAGGTAGCCCTACCTCTACCGAAG
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AGSPTSTEEGTST
EPSEGSAPGTSTE
PSEGSAPGTSESA
TPESGPGSEPATS
GSETPGSEPATSG
SETPGSPAGSPTS
TEEGTSESATPES
GPGTSTEPSEGSA
PGTSTEPSEGSAP
GSPAGSPTSTEEG
TSTEPSEGSAPGT
STEPSEGSAPGTS
ESATPESGPGTST
EPSEGSAPGTSES
ATPESGPGSEPAT
SGSETPGTSTEPS
EGSAPGTSTEPSE
GSAPGTSESATPE
SGPGTSESATPES
GPGSPAGSPTSTE
EGTSESATPESGP
GSEPATSGSETPG
TSESATPESGPGT
STEPSEGSAPGTS
TEPSEGSAPGTST
EPSEGSAPGTSTE
PSEGSAPGTSTEP
SEGSAPGTSTEPS
EGSAPGSPAGSPT
STEEGTSTEPSEG
SAPGTSESATPES
GPGSEPATSGSET
PGTSESATPESGP
GSEPATSGSETPG
TSESATPESGPGT
STEPSEGSAPGTS
ESATPESGPGSPA
GSPTSTEEGSPAG
SPTSTEEGSPAGS
PTSTEEGTSESAT
PESGPGTSTEPSE
GSAPGTSESATPE
SGPGSEPATSGSE
TPGTSESATPESG
PGSEPATSGSETP
GTSESATPESGPG
TSTEPSEGSAPGS
PAGSPTSTEEGTS
ESATPESGPGSEP

AGGGCACTAGCACCGAACCATCTGAGGGTTCCGCTCCTGG
CACCTCCACTGAACCGTCCGAAGGCAGTGCTCCGGGTACT
TCCGAAAGCGCAACTCCGGAATCCGGCCCTGGTTCTGAGC
CTGCTACTTCCGGCTCTGAAACTCCAGGTAGCGAGCCAGC
GACTTCTGGTTCTGAAACTCCAGGTTCACCGGCGGGTAGC
CCGACGAGCACGGAGGAAGGTACCTCTGAGTCGGCCACTC
CTGAGTCCGGTCCGGGCACGAGCACCGAGCCGAGCGAGGG
TTCAGCCCCGGGTACCAGCACGGAGCCGTCCGAGGGTAGC
GCACCGGGTTCTCCGGCGGEGCTCCCCTACGTCTACGGAAG
AGGGTACGTCCACTGAACCTAGCGAGGGCAGCGCGCCAGG
CACCAGCACTGAACCGAGCGAAGGCAGCGCACCTGGCACT
AGCGAGTCTGCGACTCCGGAGAGCGGTCCGGGTACGAGCA
CGGAACCAAGCGAAGGCAGCGCCCCAGGTACCTCTGAATC
TGCTACCCCAGAATCTGGCCCGGGTTCCGAGCCAGCTACC
TCTGGTTCTGAAACCCCAGGTACTTCCACTGAACCAAGCG
AAGGTAGCGCTCCTGGCACTTCTACTGAACCATCCGAAGG
TTCCGCTCCTGGTACGTCTGAAAGCGCTACCCCTGAAAGC
GGCCCAGGCACCTCTGAAAGCGCTACTCCTGAGAGCGGTC
CAGGCTCTCCAGCAGGTTCTCCAACCTCCACTGAAGAAGG
CACCTCTGAGTCTGCTACCCCTGAATCTGGTCCTGGCTCC
GAACCTGCTACCTCTGGTTCCGAAACTCCAGGTACCTCGG
AATCTGCGACTCCGGAATCTGGCCCGGGCACGAGCACGGA
GCCGTCTGAGGGTAGCGCACCAGGTACCAGCACTGAGCCT
TCTGAGGGCTCTGCACCGGGTACCTCCACGGAACCTTCGG
AAGGTTCTGCGCCGGGTACCTCCACTGAGCCATCCGAGGG
TTCAGCACCAGGTACTAGCACGGAACCGTCCGAGGGCTCT
GCACCAGGTACGAGCACCGAACCGTCGGAGGGTAGCGCTC
CAGGTAGCCCAGCGGGCTCTCCGACAAGCACCGAAGAAGG
CACCAGCACCGAGCCGTCCGAAGGTTCCGCACCAGGTACA
AGCGAGAGCGCGACTCCTGAATCTGGTCCGGGTAGCGAGC
CTGCAACCAGCGGTTCTGAGACGCCGGGCACTTCCGAATC
TGCGACCCCGGAGTCCGGTCCAGGTTCAGAGCCGGCGALCG
AGCGGTTCGGAAACGCCGGGTACGTCTGAATCAGCCALCGC
CGGAGTCTGGTCCGGGTACCTCGACCGAACCAAGCGAAGG
TTCGGCACCGGGTACTAGCGAGAGCGCAACCCCTGAAAGC
GGTCCGGGCAGCCCGGCAGGTTCTCCAACCAGCACCGAAG
AAGGTTCCCCTGCTGGTAGCCCGACCTCTACGGAGGAAGG
TAGCCCTGCAGGTTCCCCAACTTCTACTGAGGAAGGTACT
TCTGAGTCCGCTACCCCAGAAAGCGGTCCTGGTACCTCCA
CTGAACCGTCTGAAGGCTCTGCACCAGGCACTTCTGAGTC
TGCTACTCCAGAAAGCGGCCCAGGTTCTGAACCAGCAACT
TCTGGCTCTGAGACTCCAGGCACTTCTGAGTCCGCAACGC
CTGAATCCGGTCCTGGTTCTGAACCAGCTACTTCCGGCAG
CGAAACCCCAGGTACCTCTGAGTCTGCGACTCCAGAGTCT
GGTCCTGGTACTTCCACTGAGCCTAGCGAGGGTTCCGCAC
CAGGTTCTCCGGCTGGTAGCCCGACCAGCACGGAGGAGGG
TACGTCTGAATCTGCAACGCCGGAATCGGGCCCAGGTTCG
GAGCCTGCAACGTCTGGCAGCGAAACCCCGGGTACCTCCG
AATCTGCTACACCGGAAAGCGGTCCTGGCAGCCCTGCTGG
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ATSGSETPGTSES | TTCTCCAACCTCTACCGAGGAGGGTTCACCGGCAGGTAGC
ATPESGPGSPAGS | CCGACTAGCACTGAAGAAGGTACTAGCACGGAGCCGAGCG
PTSTEEGSPAGSP | AGGGTAGTGCTCCGGGTACGAGCGAGAGCGCAACGCCAGA
TSTEEGTSTEPSE | GAGCGGTCCAGGCACCAGCGAATCGGCCACCCCTGAGAGC
GSAPGTSESATPE | GGCCCAGGTACTTCTGAGAGCGCCACTCCTGAATCCGGCC
SGPGTSESATPES | CTGGTAGCGAGCCGGCAACCTCCGGCTCAGAAACTCCTGG
GPGTSESATPESG | TTCGGAACCAGCGACCAGCGGTTCTGAAACTCCGGGTAGC
PGSEPATSGSETP | CCGGCAGGCAGCCCAACGAGCACCGAAGAGGGTACCAGCA
GSEPATSGSETPG | CGGAACCGAGCGAGGGTTCTGCCCCGGGTACTTCCACCGA
SPAGSPTSTEEGT | ACCATCGGAGGGCTCTGCACCTGGTAGCGAACCTGCGACG
STEPSEGSAPGTS | TCTGGTTCTGAAACGCCGGGTACCAGCGAAAGCGCTACCC
TEPSEGSAPGSEP | CAGAATCCGGTCCGGGCACTAGCACCGAGCCATCGGAGGG
ATSGSETPGTSES | CTCCGCACCAGGTCACCATCATCACCATCAC
ATPESGPGTSTEP
SEGSAPGHHHHHH
ELVVTQEPSLTVS | GAACTGGTCGTCACGCAGGAGCCGTCCCTTACCGTTTCAC
PGGTVTLTCRSST | CAGGTGGAACAGTGACTCTGACGTGTCGCTCCTCCACTGG
GAVTTSNYANWVQ | GGCGGTTACAACTTCCAATTATGCTAATTGGGTCCAGCAG
QKPGQAPRGLIGG | AAGCCGGGCCAAGCCCCTCGCGGGTTGATTGGCGGCACCA
TNKRAPGTPARFS | ACAAACGTGCTCCAGGGACACCTGCCCGTTTTTCGGGCTC
GSLLGGKAALTLS | CTTATTGGGGGGCAAAGCTGCACTGACGTTGTCTGGAGTT
GVQPEDEAEYYCA | CAGCCGGAGGATGAGGCAGAGTATTACTGCGCATTGTGGT
LWYSNLWVFGGGT | ATTCTAATTTATGGGTTTTTGGAGGCGGCACAAAGCTGAC
KLTVLGATPPETG | CGTCCTGggtgcgaccccgeccggaaaccggtgcggaaace
AETESPGETTGGS | gaaagcccgggtgaaaccaccggtggcagcgecggagagcyg
AESEPPGEGEVQL | aaccgccgggtgaaggtGAGGTTCAGTTGTTGGARAAGCGG
LESGGGLVQPGGS | GGGCGGGCTTGTCCAACCTGGAGGTTCATTAAAATTGAGC
LKLSCAASGEFTFEFN | TGTGCAGCCTCCGGATTCACCTTTAACACGTATGCAATGA
TYAMNWVRQAPGK | ACTGGGTCCGTCAAGCGCCCGGTAAGGGGCTGGAGTGGGT
GLEWVARIRSKYN | AGCTCGCATCCGCTCGAAGTATAATAATTACGCAACCTAC
NYATYYADSVKDR | TACGCAGACAGTGTCAAAGATCGCTTCACTATCTCACGCG
FTISRDDSKNTAY | ACGACAGTAAGAACACGGCCTACTTACAGATGAACAATCT

TBP-5 LOMNNLKTEDTAV | TAAAACGGAGGACACCGCTGTCTACTACTGCGTGCGCCAC
YYCVRHGNFEFGNSY | GGGAATTTCGGTAACTCTTATGTAAGTTGGTTCGCATATT
VSWFAYWGQGTLV | GGGGACAAGGTACGTTGGTAACCGTATCCAGCGGCACCGC
TVSSGTAEAASAS | CGAAGCAGCTagcgcecctcectGGCctgTCAggtCGTLCctGAT
GLSGRSDNHSPLG | aacCATtccCCActgGGTctgGCTGGGTCTCCAGGTAGCC
LAGSPGSPAGSPT | CAGCTGGTAGCCCAACCTCTACCGAAGAAGGTACCTCTGA
STEEGTSESATPE | ATCCGCTACTCCAGAATCCGGTCCTGGTACTAGCACTGAG
SGPGTSTEPSEGS | CCAAGCGAAGGTTCTGCTCCAGGCTCCCCGGCAGGTAGCC
APGSPAGSPTSTE | CTACCTCTACCGAAGAGGGCACTAGCACCGAACCATCTGA
EGTSTEPSEGSAP | GGGTTCCGCTCCTGGCACCTCCACTGAACCGTCCGAAGGC
GTSTEPSEGSAPG | AGTGCTCCGGGTACTTCCGAAAGCGCAACTCCGGAATCCG
TSESATPESGPGS | GCCCTGGTTCTGAGCCTGCTACTTCCGGCTCTGAAACTCC
EPATSGSETPGSE | AGGTAGCGAGCCAGCGACTTCTGGTTCTGAAACTCCAGGT
PATSGSETPGSPA | TCACCGGCGGGTAGCCCGACGAGCACGGAGGAAGGTACCT
GSPTSTEEGTSES | CTGAGTCGGCCACTCCTGAGTCCGGTCCGGGCACGAGCAC
ATPESGPGTSTEP | CGAGCCGAGCGAGGGTTCAGCCCCGGGTACCAGCACGGAG
SEGSAPGTSTEPS | CCGTCCGAGGGTAGCGCACCGGGTTCTCCGGCGGGCTCCC
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EGSAPGSPAGSPT
STEEGTSTEPSEG
SAPGTSTEPSEGS
APGTSESATPESG
PGTSTEPSEGSAP
GTSESATPESGPG
SEPATSGSETPGT
STEPSEGSAPGTS
TEPSEGSAPGTSE
SATPESGPGTSES
ATPESGPGSPAGS
PTSTEEGTSESAT
PESGPGSEPATSG
SETPGTSESATPE
SGPGTSTEPSEGS
APGTSTEPSEGSA
PGTSTEPSEGSAP
GTSTEPSEGSAPG
TSTEPSEGSAPGT
STEPSEGSAPGSP
AGSPTSTEEGTST
EPSEGSAPGTSES
ATPESGPGSEPAT
SGSETPGTSESAT
PESGPGSEPATSG
SETPGTSESATPE
SGPGTSTEPSEGS
APGTSESATPESG
PGSPAGSPTSTEE
GSPAGSPTSTEEG
SPAGSPTSTEEGT
SESATPESGPGTS
TEPSEGSAPGTSE
SATPESGPGSEPA
TSGSETPGTSESA
TPESGPGSEPATS
GSETPGTSESATP
ESGPGTSTEPSEG
SAPGSPAGSPTST
EEGTSESATPESG
PGSEPATSGSETP
GTSESATPESGPG
SPAGSPTSTEEGS
PAGSPTSTEEGTS
TEPSEGSAPGTSE
SATPESGPGTSES
ATPESGPGTSESA
TPESGPGSEPATS
GSETPGSEPATSG

CTACGTCTACGGAAGAGGGTACGTCCACTGAACCTAGCGA
GGGCAGCGCGCCAGGCACCAGCACTGAACCGAGCGAAGGC
AGCGCACCTGGCACTAGCGAGTCTGCGACTCCGGAGAGCG
GTCCGGGTACGAGCACGGAACCAAGCGAAGGCAGCGLCCCC
AGGTACCTCTGAATCTGCTACCCCAGAATCTGGCCCGGGT
TCCGAGCCAGCTACCTCTGGTTCTGAAACCCCAGGTACTT
CCACTGAACCAAGCGAAGGTAGCGCTCCTGGCACTTCTAC
TGAACCATCCGAAGGTTCCGCTCCTGGTACGTCTGAAAGC
GCTACCCCTGAAAGCGGCCCAGGCACCTCTGAAAGCGCTA
CTCCTGAGAGCGGTCCAGGCTCTCCAGCAGGTTCTCCAAC
CTCCACTGAAGAAGGCACCTCTGAGTCTGCTACCCCTGAA
TCTGGTCCTGGCTCCGAACCTGCTACCTCTGGTTCCGAAA
CTCCAGGTACCTCGGAATCTGCGACTCCGGAATCTGGCCC
GGGCACGAGCACGGAGCCGTCTGAGGGTAGCGCACCAGGT
ACCAGCACTGAGCCTTCTGAGGGCTCTGCACCGGGTACCT
CCACGGAACCTTCGGAAGGTTCTGCGCCGGGTACCTCCAC
TGAGCCATCCGAGGGTTCAGCACCAGGTACTAGCACGGAA
CCGTCCGAGGGCTCTGCACCAGGTACGAGCACCGAACCGT
CGGAGGGTAGCGCTCCAGGTAGCCCAGCGGGCTCTCCGAC
AAGCACCGAAGAAGGCACCAGCACCGAGCCGTCCGAAGGT
TCCGCACCAGGTACAAGCGAGAGCGCGACTCCTGAATCTG
GTCCGGGTAGCGAGCCTGCAACCAGCGGTTCTGAGACGCC
GGGCACTTCCGAATCTGCGACCCCGGAGTCCGGTCCAGGT
TCAGAGCCGGCGACGAGCGGTTCGGAAACGCCGGGTACGT
CTGAATCAGCCACGCCGGAGTCTGGTCCGGGTACCTCGAC
CGAACCAAGCGAAGGTTCGGCACCGGGTACTAGCGAGAGC
GCAACCCCTGAAAGCGGTCCGGGCAGCCCGGCAGGTTCTC
CAACCAGCACCGAAGAAGGTTCCCCTGCTGGTAGCCCGAC
CTCTACGGAGGAAGGTAGCCCTGCAGGTTCCCCAACTTCT
ACTGAGGAAGGTACTTCTGAGTCCGCTACCCCAGAAAGCG
GTCCTGGTACCTCCACTGAACCGTCTGAAGGCTCTGCACC
AGGCACTTCTGAGTCTGCTACTCCAGAAAGCGGCCCAGGT
TCTGAACCAGCAACTTCTGGCTCTGAGACTCCAGGCACTT
CTGAGTCCGCAACGCCTGAATCCGGTCCTGGTTCTGAACC
AGCTACTTCCGGCAGCGAAACCCCAGGTACCTCTGAGTCT
GCGACTCCAGAGTCTGGTCCTGGTACTTCCACTGAGCCTA
GCGAGGGTTCCGCACCAGGTTCTCCGGCTGGTAGCCCGAC
CAGCACGGAGGAGGGTACGTCTGAATCTGCAACGCCGGAA
TCGGGCCCAGGTTCGGAGCCTGCAACGTCTGGCAGCGAAA
CCCCGGGTACCTCCGAATCTGCTACACCGGAAAGCGGTCC
TGGCAGCCCTGCTGGTTCTCCAACCTCTACCGAGGAGGGT
TCACCGGCAGGTAGCCCGACTAGCACTGAAGAAGGTACTA
GCACGGAGCCGAGCGAGGGTAGTGCTCCGGGTACGAGCGA
GAGCGCAACGCCAGAGAGCGGTCCAGGCACCAGCGAATCG
GCCACCCCTGAGAGCGGCCCAGGTACTTCTGAGAGCGCCA
CTCCTGAATCCGGCCCTGGTAGCGAGCCGGCAACCTCCGG
CTCAGAAACTCCTGGTTCGGAACCAGCGACCAGCGGTTCT
GAAACTCCGGGTAGCCCGGCAGGCAGCCCAACGAGCACCG
AAGAGGGTACCAGCACGGAACCGAGCGAGGGTTCTGCCCC
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SETPGSPAGSPTS | GGGTACTTCCACCGAACCATCGGAGGGCTCTGCACCTGGT
TEEGTSTEPSEGS | AGCGAACCTGCGACGTCTGGTTCTGAAACGCCGGGTACCA
APGTSTEPSEGSA | GCGAAAGCGCTACCCCAGAATCCGGTCCGGGCACTAGCAC
PGSEPATSGSETP | CGAGCCATCGGAGGGCTCCGCACCAGGTCACCATCATCAC
GTSESATPESGPG | CATCAC
TSTEPSEGSAPGH
HHHHH
ELVVTQEPSLTVS | GAACTGGTCGTCACGCAGGAGCCGTCCCTTACCGTTTCAC
PGGTVTLTCRSST | CAGGTGGAACAGTGACTCTGACGTGTCGCTCCTCCACTGG
GAVTTSNYANWVQ | GGCGGTTACAACTTCCAATTATGCTAATTGGGTCCAGCAG
QKPGQAPRGLIGG | AAGCCGGGCCAAGCCCCTCGCGGGTTGATTGGCGGCACCA
TNKRAPGTPARFS | ACAAACGTGCTCCAGGGACACCTGCCCGTTTTTCGGGCTC
GSLLGGKAALTLS | CTTATTGGGGGGCAAAGCTGCACTGACGTTGTCTGGAGTT
GVQPEDEAEYYCA | CAGCCGGAGGATGAGGCAGAGTATTACTGCGCATTGTGGT
LWYSNLWVFGGGT | ATTCTAATTTATGGGTTTTTGGAGGCGGCACAAAGCTGAC
KLTVLGATPPETG | CGTCCTGggtgcgaccccgeccggaaaccggtgcggaaace
AETESPGETTGGS | gaaagcccgggtgaaaccaccggtggcagcgecggagagcyg
AESEPPGEGEVQL | aaccgccgggtgaaggtGAGGTTCAGTTGTTGGAAAGCGG
LESGGGLVQPGGS | GGGCGGGCTTGTCCAACCTGGAGGTTCATTAAAATTGAGC
LKLSCAASGFTFN [ TGTGCAGCCTCCGGATTCACCTTTAACACGTATGCAATGA
TYAMNWVRQAPGK | ACTGGGTCCGTCAAGCGCCCGGTAAGGGGCTGGAGTGGGT
GLEWVARIRSKYN [ AGCTCGCATCCGCTCGAAGTATAATAATTACGCAACCTAC
NYATYYADSVKDR | TACGCAGACAGTGTCAAAGATCGCTTCACTATCTCACGCG
FTISRDDSKNTAY | ACGACAGTAAGAACACGGCCTACTTACAGATGAACAATCT
LOMNNLKTEDTAV | TAAAACGGAGGACACCGCTGTCTACTACTGCGTGCGCCAC
YYCVRHGNFGNSY | GGGAATTTCGGTAACTCTTATGTAAGTTGGTTCGCATATT
VSWFAYWGQGTLV | GGGGACAAGGTACGTTGGTAACCGTATCCAGCGGCACCGC

TBP-6 TVSSGTAEAASAS | CGAAGCAGCTagcgcecctcectGGCctgTCAggtCGTLCctGAT
GLSGRSDNHVPLS | aacCATgttCCActgTCTctgAARAatgGGTCCAGGTAGCC
LKMGPGSPAGSPT | CAGCTGGTAGCCCAACCTCTACCGAAGAAGGTACCTCTGA
STEEGTSESATPE | ATCCGCTACTCCAGAATCCGGTCCTGGTACTAGCACTGAG
SGPGTSTEPSEGS | CCAAGCGAAGGTTCTGCTCCAGGCTCCCCGGCAGGTAGCC
APGSPAGSPTSTE | CTACCTCTACCGAAGAGGGCACTAGCACCGAACCATCTGA
EGTSTEPSEGSAP | GGGTTCCGCTCCTGGCACCTCCACTGAACCGTCCGAAGGC
GTSTEPSEGSAPG | AGTGCTCCGGGTACTTCCGAAAGCGCAACTCCGGAATCCG
TSESATPESGPGS | GCCCTGGTTCTGAGCCTGCTACTTCCGGCTCTGAAACTCC
EPATSGSETPGSE | AGGTAGCGAGCCAGCGACTTCTGGTTCTGAAACTCCAGGT
PATSGSETPGSPA | TCACCGGCGGGTAGCCCGACGAGCACGGAGGAAGGTACCT
GSPTSTEEGTSES | CTGAGTCGGCCACTCCTGAGTCCGGTCCGGGCACGAGCAC
ATPESGPGTSTEP | CGAGCCGAGCGAGGGTTCAGCCCCGGGTACCAGCACGGAG
SEGSAPGTSTEPS | CCGTCCGAGGGTAGCGCACCGGGTTCTCCGGCGGGCTCCC
EGSAPGSPAGSPT | CTACGTCTACGGAAGAGGGTACGTCCACTGAACCTAGCGA
STEEGTSTEPSEG | GGGCAGCGCGCCAGGCACCAGCACTGAACCGAGCGAAGGC
SAPGTSTEPSEGS | AGCGCACCTGGCACTAGCGAGTCTGCGACTCCGGAGAGCG
APGTSESATPESG | GTCCGGGTACGAGCACGGAACCAAGCGAAGGCAGLCGLCCCC
PGTSTEPSEGSAP | AGGTACCTCTGAATCTGCTACCCCAGAATCTGGCCCGGGT
GTSESATPESGPG | TCCGAGCCAGCTACCTCTGGTTCTGAAACCCCAGGTACTT
SEPATSGSETPGT | CCACTGAACCAAGCGAAGGTAGCGCTCCTGGCACTTCTAC
STEPSEGSAPGTS | TGAACCATCCGAAGGTTCCGCTCCTGGTACGTCTGAAAGC
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TEPSEGSAPGTSE | GCTACCCCTGAAAGCGGCCCAGGCACCTCTGAAAGCGCTA
SATPESGPGTSES | CTCCTGAGAGCGGTCCAGGCTCTCCAGCAGGTTCTCCAAC
ATPESGPGSPAGS | CTCCACTGAAGAAGGCACCTCTGAGTCTGCTACCCCTGAA
PTSTEEGTSESAT | TCTGGTCCTGGCTCCGAACCTGCTACCTCTGGTTCCGAAA
PESGPGSEPATSG | CTCCAGGTACCTCGGAATCTGCGACTCCGGAATCTGGCCC
SETPGTSESATPE | GGGCACGAGCACGGAGCCGTCTGAGGGTAGCGCACCAGGT
SGPGTSTEPSEGS | ACCAGCACTGAGCCTTCTGAGGGCTCTGCACCGGGTACCT
APGTSTEPSEGSA | CCACGGAACCTTCGGAAGGTTCTGCGCCGGGTACCTCCAC
PGTSTEPSEGSAP | TGAGCCATCCGAGGGTTCAGCACCAGGTACTAGCACGGAA
GTSTEPSEGSAPG | CCGTCCGAGGGCTCTGCACCAGGTACGAGCACCGAACCGT
TSTEPSEGSAPGT | CGGAGGGTAGCGCTCCAGGTAGCCCAGCGGGCTCTCCGAC
STEPSEGSAPGSP | AAGCACCGAAGAAGGCACCAGCACCGAGCCGTCCGAAGGT
AGSPTSTEEGTST | TCCGCACCAGGTACAAGCGAGAGCGCGACTCCTGAATCTG
EPSEGSAPGTSES | GTCCGGGTAGCGAGCCTGCAACCAGCGGTTCTGAGACGCC
ATPESGPGSEPAT | GGGCACTTCCGAATCTGCGACCCCGGAGTCCGGTCCAGGT
SGSETPGTSESAT | TCAGAGCCGGCGACGAGCGGTTCGGAAACGCCGGGTACGT
PESGPGSEPATSG | CTGAATCAGCCACGCCGGAGTCTGGTCCGGGTACCTCGAC
SETPGTSESATPE | CGAACCAAGCGAAGGTTCGGCACCGGGTACTAGCGAGAGC
SGPGTSTEPSEGS | GCAACCCCTGAAAGCGGTCCGGGCAGCCCGGCAGGTTCTC
APGTSESATPESG | CAACCAGCACCGAAGAAGGTTCCCCTGCTGGTAGCCCGAC
PGSPAGSPTSTEE | CTCTACGGAGGAAGGTAGCCCTGCAGGTTCCCCAACTTCT
GSPAGSPTSTEEG | ACTGAGGAAGGTACTTCTGAGTCCGCTACCCCAGAAAGCG
SPAGSPTSTEEGT | GTCCTGGTACCTCCACTGAACCGTCTGAAGGCTCTGCACC
SESATPESGPGTS | AGGCACTTCTGAGTCTGCTACTCCAGAAAGCGGCCCAGGT
TEPSEGSAPGTSE | TCTGAACCAGCAACTTCTGGCTCTGAGACTCCAGGCACTT
SATPESGPGSEPA | CTGAGTCCGCAACGCCTGAATCCGGTCCTGGTTCTGAACC
TSGSETPGTSESA | AGCTACTTCCGGCAGCGAAACCCCAGGTACCTCTGAGTCT
TPESGPGSEPATS | GCGACTCCAGAGTCTGGTCCTGGTACTTCCACTGAGCCTA
GSETPGTSESATP | GCGAGGGTTCCGCACCAGGTTCTCCGGCTGGTAGCCCGAC
ESGPGTSTEPSEG | CAGCACGGAGGAGGGTACGTCTGAATCTGCAACGCCGGAA
SAPGSPAGSPTST | TCGGGCCCAGGTTCGGAGCCTGCAACGTCTGGCAGCGAAA
EEGTSESATPESG | CCCCGGGTACCTCCGAATCTGCTACACCGGAAAGCGGTCC
PGSEPATSGSETP | TGGCAGCCCTGCTGGTTCTCCAACCTCTACCGAGGAGGGT
GTSESATPESGPG | TCACCGGCAGGTAGCCCGACTAGCACTGAAGAAGGTACTA
SPAGSPTSTEEGS | GCACGGAGCCGAGCGAGGGTAGTGCTCCGGGTACGAGCGA
PAGSPTSTEEGTS | GAGCGCAACGCCAGAGAGCGGTCCAGGCACCAGCGAATCG
TEPSEGSAPGTSE | GCCACCCCTGAGAGCGGCCCAGGTACTTCTGAGAGCGCCA
SATPESGPGTSES | CTCCTGAATCCGGCCCTGGTAGCGAGCCGGCAACCTCCGG
ATPESGPGTSESA | CTCAGAAACTCCTGGTTCGGAACCAGCGACCAGCGGTTCT
TPESGPGSEPATS | GAAACTCCGGGTAGCCCGGCAGGCAGCCCAACGAGCACCG
GSETPGSEPATSG | AAGAGGGTACCAGCACGGAACCGAGCGAGGGTTCTGCCCC
SETPGSPAGSPTS | GGGTACTTCCACCGAACCATCGGAGGGCTCTGCACCTGGT
TEEGTSTEPSEGS | AGCGAACCTGCGACGTCTGGTTCTGAAACGCCGGGTACCA
APGTSTEPSEGSA | GCGAAAGCGCTACCCCAGAATCCGGTCCGGGCACTAGCAC
PGSEPATSGSETP | CGAGCCATCGGAGGGCTCCGCACCAGGTCACCATCATCAC
GTSESATPESGPG | CATCAC
TSTEPSEGSAPGH
HHHHH

TBP-7 EVQLLESGGGLVQ | GAGGTTCAGTTGTTGGAAAGCGGGGGCGGGCTTGTCCAAC
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PGGSLKLSCAASG
FTENTYAMNWVRO
APGKGLEWVARIR
SKYNNYATYYADS
VKDRFTISRDDSK
NTAYLOMNNLKTE
DTAVYYCVRHGNEF
GNSYVSWEAYWGQ
GTLVTVSSGATPP
ETGAETESPGETT
GGSAESEPPGEGE
LVVTQEPSLTVSP
GGTVTLTCRSSTG
AVTTSNYANWVQOQO
KPGQAPRGLIGGT
NKRAPGTPARFSG
SLLGGKAALTLSG
VOPEDEAEYYCAL
WYSNLWVEGGGTK
LTVLGTAEAASAS
GLSGRSDNHSPLG
LAGSPGSPAGSPT
STEEGTSESATPE
SGPGTSTEPSEGS
APGSPAGSPTSTE
EGTSTEPSEGSAP
GTSTEPSEGSAPG
TSESATPESGPGS
EPATSGSETPGSE
PATSGSETPGSPA
GSPTSTEEGTSES
ATPESGPGTSTEP
SEGSAPGTSTEPS
EGSAPGSPAGSPT
STEEGTSTEPSEG
SAPGTSTEPSEGS
APGTSESATPESG
PGTSTEPSEGSAP
GTSESATPESGPG
SEPATSGSETPGT
STEPSEGSAPGTS
TEPSEGSAPGTSE
SATPESGPGTSES
ATPESGPGSPAGS
PTSTEEGTSESAT
PESGPGSEPATSG
SETPGTSESATPE
SGPGTSTEPSEGS
APGTSTEPSEGSA

CTGGAGGTTCATTAAAATTGAGCTGTGCAGCCTCCGGATT
CACCTTTAACACGTATGCAATGAACTGGGTCCGTCAAGCG
CCCGGTAAGGGGCTGGAGTGGGTAGCTCGCATCCGCTCGA
AGTATAATAATTACGCAACCTACTACGCAGACAGTGTCAA
AGATCGCTTCACTATCTCACGCGACGACAGTAAGAACACG
GCCTACTTACAGATGAACAATCTTAAAACGGAGGACACCG
CTGTCTACTACTGCGTGCGCCACGGGAATTTCGGTAACTC
TTATGTAAGTTGGTTCGCATATTGGGGACAAGGTACGTTG
GTAACCGTATCCAGCggtgcgaccccgeccggaaaccggtyg
cggaaaccgaaagcccgggtgaaaccaccggtggcagcgce
ggagagcgaaccgccgggtgaaggtGAACTGGTCGTCACG
CAGGAGCCGTCCCTTACCGTTTCACCAGGTGGAACAGTGA
CTCTGACGTGTCGCTCCTCCACTGGGGCGGTTACAACTTC
CAATTATGCTAATTGGGTCCAGCAGAAGCCGGGCCAAGCC
CCTCGCGGGTTGATTGGCGGCACCAACAAACGTGCTCCAG
GGACACCTGCCCGTTTTTCGGGCTCCTTATTGGGGGGCAA
AGCTGCACTGACGTTGTCTGGAGTTCAGCCGGAGGATGAG
GCAGAGTATTACTGCGCATTGTGGTATTCTAATTTATGGG
TTTTTGGAGGCGGCACAAAGCTGACCGTCCTGGGCACCGC
CGAAGCAGCTagcgcecctctGGCctgTCAggtCGTLCct GAT
2acCATtccCCActgGGTctgGCTGGGTCTCCAGGTAGCC
CAGCTGGTAGCCCAACCTCTACCGAAGAAGGTACCTCTGA
ATCCGCTACTCCAGAATCCGGTCCTGGTACTAGCACTGAG
CCAAGCGAAGGTTCTGCTCCAGGCTCCCCGGCAGGTAGCC
CTACCTCTACCGAAGAGGGCACTAGCACCGAACCATCTGA
GGGTTCCGCTCCTGGCACCTCCACTGAACCGTCCGAAGGC
AGTGCTCCGGGTACTTCCGAAAGCGCAACTCCGGAATCCG
GCCCTGGTTCTGAGCCTGCTACTTCCGGCTCTGAAACTCC
AGGTAGCGAGCCAGCGACTTCTGGTTCTGAAACTCCAGGT
TCACCGGCGGGTAGCCCGACGAGCACGGAGGAAGGTACCT
CTGAGTCGGCCACTCCTGAGTCCGGTCCGGGCACGAGCAC
CGAGCCGAGCGAGGGTTCAGCCCCGGGTACCAGCACGGAG
CCGTCCGAGGGTAGCGCACCGGGTTCTCCGGCGGGCTCCC
CTACGTCTACGGAAGAGGGTACGTCCACTGAACCTAGCGA
GGGCAGCGCGCCAGGCACCAGCACTGAACCGAGCGAAGGC
AGCGCACCTGGCACTAGCGAGTCTGCGACTCCGGAGAGCG
GTCCGGGTACGAGCACGGAACCAAGCGAAGGCAGCGLCCCC
AGGTACCTCTGAATCTGCTACCCCAGAATCTGGCCCGGGT
TCCGAGCCAGCTACCTCTGGTTCTGAAACCCCAGGTACTT
CCACTGAACCAAGCGAAGGTAGCGCTCCTGGCACTTCTAC
TGAACCATCCGAAGGTTCCGCTCCTGGTACGTCTGAAAGC
GCTACCCCTGAAAGCGGCCCAGGCACCTCTGAAAGCGCTA
CTCCTGAGAGCGGTCCAGGCTCTCCAGCAGGTTCTCCAAC
CTCCACTGAAGAAGGCACCTCTGAGTCTGCTACCCCTGAA
TCTGGTCCTGGCTCCGAACCTGCTACCTCTGGTTCCGAAA
CTCCAGGTACCTCGGAATCTGCGACTCCGGAATCTGGCCC
GGGCACGAGCACGGAGCCGTCTGAGGGTAGCGCACCAGGT
ACCAGCACTGAGCCTTCTGAGGGCTCTGCACCGGGTACCT
CCACGGAACCTTCGGAAGGTTCTGCGCCGGGTACCTCCAC
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PGTSTEPSEGSAP | TGAGCCATCCGAGGGTTCAGCACCAGGTACTAGCACGGAA
GTSTEPSEGSAPG | CCGTCCGAGGGCTCTGCACCAGGTACGAGCACCGAACCGT
TSTEPSEGSAPGT | CGGAGGGTAGCGCTCCAGGTAGCCCAGCGGGCTCTCCGAC
STEPSEGSAPGSP | AAGCACCGAAGAAGGCACCAGCACCGAGCCGTCCGAAGGT
AGSPTSTEEGTST | TCCGCACCAGGTACAAGCGAGAGCGCGACTCCTGAATCTG
EPSEGSAPGTSES | GTCCGGGTAGCGAGCCTGCAACCAGCGGTTCTGAGACGCC
ATPESGPGSEPAT | GGGCACTTCCGAATCTGCGACCCCGGAGTCCGGTCCAGGT
SGSETPGTSESAT | TCAGAGCCGGCGACGAGCGGTTCGGAAACGCCGGGTACGT
PESGPGSEPATSG | CTGAATCAGCCACGCCGGAGTCTGGTCCGGGTACCTCGAC
SETPGTSESATPE | CGAACCAAGCGAAGGTTCGGCACCGGGTACTAGCGAGAGC
SGPGTSTEPSEGS | GCAACCCCTGAAAGCGGTCCGGGCAGCCCGGCAGGTTCTC
APGTSESATPESG | CAACCAGCACCGAAGAAGGTTCCCCTGCTGGTAGCCCGAC
PGSPAGSPTSTEE | CTCTACGGAGGAAGGTAGCCCTGCAGGTTCCCCAACTTCT
GSPAGSPTSTEEG | ACTGAGGAAGGTACTTCTGAGTCCGCTACCCCAGAAAGCG
SPAGSPTSTEEGT | GTCCTGGTACCTCCACTGAACCGTCTGAAGGCTCTGCACC
SESATPESGPGTS | AGGCACTTCTGAGTCTGCTACTCCAGAAAGCGGCCCAGGT
TEPSEGSAPGTSE | TCTGAACCAGCAACTTCTGGCTCTGAGACTCCAGGCACTT
SATPESGPGSEPA | CTGAGTCCGCAACGCCTGAATCCGGTCCTGGTTCTGAACC
TSGSETPGTSESA | AGCTACTTCCGGCAGCGAAACCCCAGGTACCTCTGAGTCT
TPESGPGSEPATS | GCGACTCCAGAGTCTGGTCCTGGTACTTCCACTGAGCCTA
GSETPGTSESATP | GCGAGGGTTCCGCACCAGGTTCTCCGGCTGGTAGCCCGAC
ESGPGTSTEPSEG | CAGCACGGAGGAGGGTACGTCTGAATCTGCAACGCCGGAA
SAPGSPAGSPTST | TCGGGCCCAGGTTCGGAGCCTGCAACGTCTGGCAGCGAAA
EEGTSESATPESG | CCCCGGGTACCTCCGAATCTGCTACACCGGAAAGCGGTCC
PGSEPATSGSETP | TGGCAGCCCTGCTGGTTCTCCAACCTCTACCGAGGAGGGT
GTSESATPESGPG | TCACCGGCAGGTAGCCCGACTAGCACTGAAGAAGGTACTA
SPAGSPTSTEEGS | GCACGGAGCCGAGCGAGGGTAGTGCTCCGGGTACGAGCGA
PAGSPTSTEEGTS | GAGCGCAACGCCAGAGAGCGGTCCAGGCACCAGCGAATCG
TEPSEGSAPGTSE | GCCACCCCTGAGAGCGGCCCAGGTACTTCTGAGAGCGCCA
SATPESGPGTSES | CTCCTGAATCCGGCCCTGGTAGCGAGCCGGCAACCTCCGG
ATPESGPGTSESA | CTCAGAAACTCCTGGTTCGGAACCAGCGACCAGCGGTTCT
TPESGPGSEPATS | GAAACTCCGGGTAGCCCGGCAGGCAGCCCAACGAGCACCG
GSETPGSEPATSG | AAGAGGGTACCAGCACGGAACCGAGCGAGGGTTCTGCCCC
SETPGSPAGSPTS | GGGTACTTCCACCGAACCATCGGAGGGCTCTGCACCTGGT
TEEGTSTEPSEGS | AGCGAACCTGCGACGTCTGGTTCTGAAACGCCGGGTACCA
APGTSTEPSEGSA | GCGAAAGCGCTACCCCAGAATCCGGTCCGGGCACTAGCAC
PGSEPATSGSETP | CGAGCCATCGGAGGGCTCCGCACCAGGTCACCATCATCAC
GTSESATPESGPG | CATCAC
TSTEPSEGSAPGH
HHHHH
EVQLLESGGGLVQ | GAGGTTCAGTTGTTGGAAAGCGGGGGCGGGCTTGTCCAAC
PGGSLKLSCAASG | CTGGAGGTTCATTAAAATTGAGCTGTGCAGCCTCCGGATT
FTENTYAMNWVRQ | CACCTTTAACACGTATGCAATGAACTGGGTCCGTCAAGCG
APGRGLEWVARIR | CCCGGTAAGGGGCTGGAGTGGGTAGCTCGCATCCGCTCGA

TBP-8 SKYNNYATYYADS | AGTATAATAATTACGCAACCTACTACGCAGACAGTGTCAA
VKDRFTISRDDSK | AGATCGCTTCACTATCTCACGCGACGACAGTAAGAACACG
NTAYLOMNNLKTE | GCCTACTTACAGATGAACAATCTTAAAACGGAGGACACCG
DTAVYYCVRHGNF | CTGTCTACTACTGCGTGCGCCACGGGAATTTCGGTAACTC
GNSYVSWFAYWGQ | TTATGTAAGTTGGTTCGCATATTGGGGACAAGGTACGTTG
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GTLVTVSSGATPP
ETGAETESPGETT
GGSAESEPPGEGE
LVVTQEPSLTVSP
GGTVTLTCRSSTG
AVTTSNYANWVQOQO
KPGQAPRGLIGGT
NKRAPGTPARFSG
SLLGGKAALTLSG
VOPEDEAEYYCAL
WYSNLWVEGGGTK
LTVLGTAEAASAS
GLSGRSDNHVPLS
LKMGPGSPAGSPT
STEEGTSESATPE
SGPGTSTEPSEGS
APGSPAGSPTSTE
EGTSTEPSEGSAP
GTSTEPSEGSAPG
TSESATPESGPGS
EPATSGSETPGSE
PATSGSETPGSPA
GSPTSTEEGTSES
ATPESGPGTSTEP
SEGSAPGTSTEPS
EGSAPGSPAGSPT
STEEGTSTEPSEG
SAPGTSTEPSEGS
APGTSESATPESG
PGTSTEPSEGSAP
GTSESATPESGPG
SEPATSGSETPGT
STEPSEGSAPGTS
TEPSEGSAPGTSE
SATPESGPGTSES
ATPESGPGSPAGS
PTSTEEGTSESAT
PESGPGSEPATSG
SETPGTSESATPE
SGPGTSTEPSEGS
APGTSTEPSEGSA
PGTSTEPSEGSAP
GTSTEPSEGSAPG
TSTEPSEGSAPGT
STEPSEGSAPGSP
AGSPTSTEEGTST
EPSEGSAPGTSES
ATPESGPGSEPAT
SGSETPGTSESAT

GTAACCGTATCCAGCggtgcgacccecgeccggaaaccggtyg
cggaaaccgaaagcccgggtgaaaccaccggtggcagcge
ggagagcgaaccgccgggtgaaggtGAACTGGTCGTCACG
CAGGAGCCGTCCCTTACCGTTTCACCAGGTGGAACAGTGA
CTCTGACGTGTCGCTCCTCCACTGGGGCGGTTACAACTTC
CAATTATGCTAATTGGGTCCAGCAGAAGCCGGGCCAAGCC
CCTCGCGGGTTGATTGGCGGCACCAACAAACGTGCTCCAG
GGACACCTGCCCGTTTTTCGGGCTCCTTATTGGGGGGCAA
AGCTGCACTGACGTTGTCTGGAGTTCAGCCGGAGGATGAG
GCAGAGTATTACTGCGCATTGTGGTATTCTAATTTATGGG
TTTTTGGAGGCGGCACAAAGCTGACCGTCCTGGGCACCGC
CGAAGCAGCTagcgcecctctGGCctgTCAggtCGTLCct GAT
aacCATgttCCActgTCTctgAARAatgGGTCCAGGTAGCC
CAGCTGGTAGCCCAACCTCTACCGAAGAAGGTACCTCTGA
ATCCGCTACTCCAGAATCCGGTCCTGGTACTAGCACTGAG
CCAAGCGAAGGTTCTGCTCCAGGCTCCCCGGCAGGTAGCC
CTACCTCTACCGAAGAGGGCACTAGCACCGAACCATCTGA
GGGTTCCGCTCCTGGCACCTCCACTGAACCGTCCGAAGGC
AGTGCTCCGGGTACTTCCGAAAGCGCAACTCCGGAATCCG
GCCCTGGTTCTGAGCCTGCTACTTCCGGCTCTGAAACTCC
AGGTAGCGAGCCAGCGACTTCTGGTTCTGAAACTCCAGGT
TCACCGGCGGGTAGCCCGACGAGCACGGAGGAAGGTACCT
CTGAGTCGGCCACTCCTGAGTCCGGTCCGGGCACGAGCAC
CGAGCCGAGCGAGGGTTCAGCCCCGGGTACCAGCACGGAG
CCGTCCGAGGGTAGCGCACCGGGTTCTCCGGCGGGCTCCC
CTACGTCTACGGAAGAGGGTACGTCCACTGAACCTAGCGA
GGGCAGCGCGCCAGGCACCAGCACTGAACCGAGCGAAGGC
AGCGCACCTGGCACTAGCGAGTCTGCGACTCCGGAGAGCG
GTCCGGGTACGAGCACGGAACCAAGCGAAGGCAGCGLCCCC
AGGTACCTCTGAATCTGCTACCCCAGAATCTGGCCCGGGT
TCCGAGCCAGCTACCTCTGGTTCTGAAACCCCAGGTACTT
CCACTGAACCAAGCGAAGGTAGCGCTCCTGGCACTTCTAC
TGAACCATCCGAAGGTTCCGCTCCTGGTACGTCTGAAAGC
GCTACCCCTGAAAGCGGCCCAGGCACCTCTGAAAGCGCTA
CTCCTGAGAGCGGTCCAGGCTCTCCAGCAGGTTCTCCAAC
CTCCACTGAAGAAGGCACCTCTGAGTCTGCTACCCCTGAA
TCTGGTCCTGGCTCCGAACCTGCTACCTCTGGTTCCGAAA
CTCCAGGTACCTCGGAATCTGCGACTCCGGAATCTGGCCC
GGGCACGAGCACGGAGCCGTCTGAGGGTAGCGCACCAGGT
ACCAGCACTGAGCCTTCTGAGGGCTCTGCACCGGGTACCT
CCACGGAACCTTCGGAAGGTTCTGCGCCGGGTACCTCCAC
TGAGCCATCCGAGGGTTCAGCACCAGGTACTAGCACGGAA
CCGTCCGAGGGCTCTGCACCAGGTACGAGCACCGAACCGT
CGGAGGGTAGCGCTCCAGGTAGCCCAGCGGGCTCTCCGAC
AAGCACCGAAGAAGGCACCAGCACCGAGCCGTCCGAAGGT
TCCGCACCAGGTACAAGCGAGAGCGCGACTCCTGAATCTG
GTCCGGGTAGCGAGCCTGCAACCAGCGGTTCTGAGACGCC
GGGCACTTCCGAATCTGCGACCCCGGAGTCCGGTCCAGGT
TCAGAGCCGGCGACGAGCGGTTCGGAAACGCCGGGTACGT
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PESGPGSEPATSG | CTGAATCAGCCACGCCGGAGTCTGGTCCGGGTACCTCGAC
SETPGTSESATPE | CGAACCAAGCGAAGGTTCGGCACCGGGTACTAGCGAGAGC
SGPGTSTEPSEGS | GCAACCCCTGAAAGCGGTCCGGGCAGCCCGGCAGGTTCTC
APGTSESATPESG | CAACCAGCACCGAAGAAGGTTCCCCTGCTGGTAGCCCGAC
PGSPAGSPTSTEE | CTCTACGGAGGAAGGTAGCCCTGCAGGTTCCCCAACTTCT
GSPAGSPTSTEEG | ACTGAGGAAGGTACTTCTGAGTCCGCTACCCCAGAAAGCG
SPAGSPTSTEEGT | GTCCTGGTACCTCCACTGAACCGTCTGAAGGCTCTGCACC
SESATPESGPGTS | AGGCACTTCTGAGTCTGCTACTCCAGAAAGCGGCCCAGGT
TEPSEGSAPGTSE | TCTGAACCAGCAACTTCTGGCTCTGAGACTCCAGGCACTT
SATPESGPGSEPA | CTGAGTCCGCAACGCCTGAATCCGGTCCTGGTTCTGAACC
TSGSETPGTSESA | AGCTACTTCCGGCAGCGAAACCCCAGGTACCTCTGAGTCT
TPESGPGSEPATS | GCGACTCCAGAGTCTGGTCCTGGTACTTCCACTGAGCCTA
GSETPGTSESATP | GCGAGGGTTCCGCACCAGGTTCTCCGGCTGGTAGCCCGAC
ESGPGTSTEPSEG | CAGCACGGAGGAGGGTACGTCTGAATCTGCAACGCCGGAA
SAPGSPAGSPTST | TCGGGCCCAGGTTCGGAGCCTGCAACGTCTGGCAGCGAAA
EEGTSESATPESG | CCCCGGGTACCTCCGAATCTGCTACACCGGAAAGCGGTCC
PGSEPATSGSETP | TGGCAGCCCTGCTGGTTCTCCAACCTCTACCGAGGAGGGT
GTSESATPESGPG | TCACCGGCAGGTAGCCCGACTAGCACTGAAGAAGGTACTA
SPAGSPTSTEEGS | GCACGGAGCCGAGCGAGGGTAGTGCTCCGGGTACGAGCGA
PAGSPTSTEEGTS | GAGCGCAACGCCAGAGAGCGGTCCAGGCACCAGCGAATCG
TEPSEGSAPGTSE | GCCACCCCTGAGAGCGGCCCAGGTACTTCTGAGAGCGCCA
SATPESGPGTSES | CTCCTGAATCCGGCCCTGGTAGCGAGCCGGCAACCTCCGG
ATPESGPGTSESA | CTCAGAAACTCCTGGTTCGGAACCAGCGACCAGCGGTTCT
TPESGPGSEPATS | GAAACTCCGGGTAGCCCGGCAGGCAGCCCAACGAGCACCG
GSETPGSEPATSG | AAGAGGGTACCAGCACGGAACCGAGCGAGGGTTCTGCCCC
SETPGSPAGSPTS | GGGTACTTCCACCGAACCATCGGAGGGCTCTGCACCTGGT
TEEGTSTEPSEGS | AGCGAACCTGCGACGTCTGGTTCTGAAACGCCGGGTACCA
APGTSTEPSEGSA | GCGAAAGCGCTACCCCAGAATCCGGTCCGGGCACTAGCAC
PGSEPATSGSETP | CGAGCCATCGGAGGGCTCCGCACCAGGTCACCATCATCAC
GTSESATPESGPG | CATCAC
TSTEPSEGSAPGH
HHHHH
HHHHHHGGSPAGS | CATCACCACCATCATCACggAGGTAGCCCAGCTGGTAGCC
PTSTEEGTSESAT | CAACCTCTACCGAAGAAGGTACCTCTGAATCCGCTACTCC
PESGPGTSTEPSE | AGAATCCGGTCCTGGTACTAGCACTGAGCCAAGCGAAGGT
GSAPGSPAGSPTS | TCTGCTCCAGGCTCCCCGGCAGGTAGCCCTACCTCTACCG
TEEGTSTEPSEGS | AAGAGGGCACTAGCACCGAACCATCTGAGGGTTCCGCTCC
APGTSTEPSEGSA | TGGCACCTCCACTGAACCGTCCGAAGGCAGTGCTCCGGGT
PGTSESATPESGP | ACTTCCGAAAGCGCAACTCCGGAATCCGGCCCTGGTTCTG
GSEPATSGSETPG | AGCCTGCTACTTCCGGCTCTGAAACTCCAGGTAGCGAGCC

TBP-9 SEPATSGSETPGS | AGCGACTTCTGGTTCTGAAACTCCAGGTTCACCGGCGGGT
PAGSPTSTEEGTS | AGCCCGACGAGCACGGAGGAAGGTACCTCTGAGTCGGCCA
ESATPESGPGTST | CTCCTGAGTCCGGTCCGGGCACGAGCACCGAGCCGAGCGA
EPSEGSAPGTSTE | GGGTTCAGCCCCGGGTACCAGCACGGAGCCGTCCGAGGGT
PSEGSAPGSPAGS | AGCGCACCGGGTTCTCCGGCGGGCTCCCCTACGTCTACGG
PTSTEEGTSTEPS | AAGAGGGTACGTCCACTGAACCTAGCGAGGGCAGCGCGCC
EGSAPGTSTEPSE | AGGCACCAGCACTGAACCGAGCGAAGGCAGCGCACCTGGC
GSAPGTSESATPE | ACTAGCGAGTCTGCGACTCCGGAGAGCGGTCCGGGTACGA
SGPGTSTEPSEGS | GCACGGAACCAAGCGAAGGCAGCGCCCCAGGTACCTCTGA
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APGTSESATPESG
PGSEPATSGSETP
GTSTEPSEGSAPG
TSTEPSEGSAPGT
SESATPESGPGTS
ESATPESGPGSPA
GSPTSTEEGTSES
ATPESGPGSEPAT
SGSETPGTSESAT
PESGPGTSTEPSE
GSAPGTSTEPSEG
SAPGTSTEPSEGS
APGTSTEPSEGSA
PGTSTEPSEGSAP
GTSTEPSEGSAPG
SPAGSPTSTEEGT
STEPSEGSAPGTS
ESATPESGPGSEP
ATSGSETPGTSES
ATPESGPGSEPAT
SGSETPGTSESAT
PESGPGTSTEPSE
GSAPGTSESATPE
SGPGSPAGSPTST
EEGSPAGSPTSTE
EGSPAGSPTSTEE
GTSESATPESGPG
TSTEPSEGSAPGT
SESATPESGPGSE
PATSGSETPGTSE
SATPESGPGSEPA
TSGSETPGTSESA
TPESGPGTSTEPS
EGSAPGSPAGSPT
STEEGTSESATPE
SGPGSEPATSGSE
TPGTSESATPESG
PGSPAGSPTSTEE
GSPAGSPTSTEEG
TSTEPSEGSAPGT
SESATPESGPGTS
ESATPESGPGTSE
SATPESGPGSEPA
TSGSETPGSEPAT
SGSETPGSPAGSP
TSTEEGTSTEPSE
GSAPGTSTEPSEG
SAPGSEPATSGSE
TPGTSESATPESG

ATCTGCTACCCCAGAATCTGGCCCGGGTTCCGAGCCAGCT
ACCTCTGGTTCTGAAACCCCAGGTACTTCCACTGAACCAA
GCGAAGGTAGCGCTCCTGGCACTTCTACTGAACCATCCGA
AGGTTCCGCTCCTGGTACGTCTGAAAGCGCTACCCCTGAA
AGCGGCCCAGGCACCTCTGAAAGCGCTACTCCTGAGAGCG
GTCCAGGCTCTCCAGCAGGTTCTCCAACCTCCACTGAAGA
AGGCACCTCTGAGTCTGCTACCCCTGAATCTGGTCCTGGC
TCCGAACCTGCTACCTCTGGTTCCGAAACTCCAGGTACCT
CGGAATCTGCGACTCCGGAATCTGGCCCGGGCACGAGCAC
GGAGCCGTCTGAGGGTAGCGCACCAGGTACCAGCACTGAG
CCTTCTGAGGGCTCTGCACCGGGTACCTCCACGGAACCTT
CGGAAGGTTCTGCGCCGGGTACCTCCACTGAGCCATCCGA
GGGTTCAGCACCAGGTACTAGCACGGAACCGTCCGAGGGC
TCTGCACCAGGTACGAGCACCGAACCGTCGGAGGGTAGCG
CTCCAGGTAGCCCAGCGGGCTCTCCGACAAGCACCGAAGA
AGGCACCAGCACCGAGCCGTCCGAAGGTTCCGCACCAGGT
ACAAGCGAGAGCGCGACTCCTGAATCTGGTCCGGGTAGCG
AGCCTGCAACCAGCGGTTCTGAGACGCCGGGCACTTCCGA
ATCTGCGACCCCGGAGTCCGGTCCAGGTTCAGAGCCGGCG
ACGAGCGGTTCGGAAACGCCGGGTACGTCTGAATCAGCCA
CGCCGGAGTCTGGTCCGGGTACCTCGACCGAACCAAGCGA
AGGTTCGGCACCGGGTACTAGCGAGAGCGCAACCCCTGAA
AGCGGTCCGGGCAGCCCGGCAGGTTCTCCAACCAGCACCG
AAGAAGGTTCCCCTGCTGGTAGCCCGACCTCTACGGAGGA
AGGTAGCCCTGCAGGTTCCCCAACTTCTACTGAGGAAGGT
ACTTCTGAGTCCGCTACCCCAGAAAGCGGTCCTGGTACCT
CCACTGAACCGTCTGAAGGCTCTGCACCAGGCACTTCTGA
GTCTGCTACTCCAGAAAGCGGCCCAGGTTCTGAACCAGCA
ACTTCTGGCTCTGAGACTCCAGGCACTTCTGAGTCCGCAA
CGCCTGAATCCGGTCCTGGTTCTGAACCAGCTACTTCCGG
CAGCGAAACCCCAGGTACCTCTGAGTCTGCGACTCCAGAG
TCTGGTCCTGGTACTTCCACTGAGCCTAGCGAGGGTTCCG
CACCAGGTTCTCCGGCTGGTAGCCCGACCAGCACGGAGGA
GGGTACGTCTGAATCTGCAACGCCGGAATCGGGCCCAGGT
TCGGAGCCTGCAACGTCTGGCAGCGAAACCCCGGGTACCT
CCGAATCTGCTACACCGGAAAGCGGTCCTGGCAGCCCTGC
TGGTTCTCCAACCTCTACCGAGGAGGGTTCACCGGCAGGT
AGCCCGACTAGCACTGAAGAAGGTACTAGCACGGAGCCGA
GCGAGGGTAGTGCTCCGGGTACGAGCGAGAGCGCAACGCC
AGAGAGCGGTCCAGGCACCAGCGAATCGGCCACCCCTGAG
AGCGGCCCAGGTACTTCTGAGAGCGCCACTCCTGAATCCG
GCCCTGGTAGCGAGCCGGCAACCTCCGGCTCAGAAACTCC
TGGTTCGGAACCAGCGACCAGCGGTTCTGAAACTCCGGGT
AGCCCGGCAGGCAGCCCAACGAGCACCGAAGAGGGTACCA
GCACGGAACCGAGCGAGGGTTCTGCCCCGGGTACTTCCAC
CGAACCATCGGAGGGCTCTGCACCTGGTAGCGAACCTGCG
ACGTCTGGTTCTGAAACGCCGGGTACCAGCGAAAGCGCTA
CCCCAGAATCCGGTCCGGGCACTAGCACCGAGCCATCGGA
GGGCTCCGCACCACtgTCAggtCGTtctGATaacCATtcC
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PGTSTEPSEGSAP | CCActgGGTctgGCTGGGTCTGGCACCGCCGAAGCAGCTa
LSGRSDNHSPLGL | gcgcctctGGCGACATCCAAATGACCCAATCACCGTCATC
AGSGTAEAASASG | CCTGAGCGCCTCTGTTGGAGATCGTGTAACAATTACCTGC
DIQMTQSPSSLSA | CGCGCCTCCCAAGACATCCGCAATTACTTAAACTGGTATC
SVGDRVTITCRAS | AGCAAAAACCCGGTAAGGCACCGAAATTGCTGATTTATTA
QDIRNYLNWYQQK | TACTTCACGCTTAGAGAGTGGGGTGCCGTCGCGCTTCAGT
PGKAPKLLIYYTS | GGCTCGGGTAGTGGGACCGATTACACATTGACAATTTCAT
RLESGVPSRFSGS | CACTGCAGCCAGAGGATTTTGCGACTTATTACTGTCAACA
GSGTDYTLTISSL | GGGTAACACGCTTCCCTGGACCTTCGGGCAAGGCACGAAA
QPEDFATYYCQQG | GTTGAGATCAAGGGCGCTACTCCCCCTGAGACAGGAGCGG
NTLPWTFGQGTKV | AAACGGAATCCCCTGGCGAGACGACGGGTGGTTCCGCAGA
EIKGATPPETGAE | GTCGGAACCTCCTGGTGAGGGCGAGGTGCAGCTGGTTGAA
TESPGETTGGSAE | AGCGGTGGCGGTCTGGTGCAACCAGGCGGTAGCCTGCGTC
SEPPGEGEVQLVE | TGAGCTGCGCGGCGAGCGGTTACAGCTTTACCGGTTATAC
SGGGLVQPGGSLR | CATGAACTGGGTTCGTCAAGCGCCAGGTARAAGGTCTGGAG
LSCAASGYSFEFTGY | TGGGTGGCGCTGATCAACCCGTACAAGGGTGTTAGCACCT
TMNWVRQAPGKGL | ATAACCAGAAGTTCAAAGACCGTTTTACCATTAGCGTGGA
EWVALINPYKGVS | TAAGAGCAAAAACACCGCGTACCTGCAAATGAACAGCCTG
TYNQRFKDRFTIS | CGTGCGGAGGACACCGCTGTGTACTATTGCGCGCGTAGCG
VDKSKNTAYLOMN | GTTACTATGGCGACAGCGACTGGTATTTTGATGTGTGGGG
SLRAEDTAVYYCA | CCAAGGCACCCTGGTTACCGTGAGCTCC
RSGYYGDSDWYFD
VWGQGTLVTVSS
HHHHHHGGSPAGS | CATCACCACCATCATCACggAGGTAGCCCAGCTGGTAGCC
PTSTEEGTSESAT | CAACCTCTACCGAAGAAGGTACCTCTGAATCCGCTACTCC
PESGPGTSTEPSE | AGAATCCGGTCCTGGTACTAGCACTGAGCCAAGCGAAGGT
GSAPGSPAGSPTS | TCTGCTCCAGGCTCCCCGGCAGGTAGCCCTACCTCTACCG
TEEGTSTEPSEGS | AAGAGGGCACTAGCACCGAACCATCTGAGGGTTCCGCTCC
APGTSTEPSEGSA | TGGCACCTCCACTGAACCGTCCGAAGGCAGTGCTCCGGGT
PGTSESATPESGP | ACTTCCGAAAGCGCAACTCCGGAATCCGGCCCTGGTTCTG
GSEPATSGSETPG | AGCCTGCTACTTCCGGCTCTGAAACTCCAGGTAGCGAGCC
SEPATSGSETPGS | AGCGACTTCTGGTTCTGAAACTCCAGGTTCACCGGCGGGT
PAGSPTSTEEGTS | AGCCCGACGAGCACGGAGGAAGGTACCTCTGAGTCGGCCA
ESATPESGPGTST | CTCCTGAGTCCGGTCCGGGCACGAGCACCGAGCCGAGCGA
EPSEGSAPGTSTE | GGGTTCAGCCCCGGGTACCAGCACGGAGCCGTCCGAGGGT

TBP-10 PSEGSAPGSPAGS | AGCGCACCGGGTTCTCCGGCGGGCTCCCCTACGTCTACGG

) PTSTEEGTSTEPS | AAGAGGGTACGTCCACTGAACCTAGCGAGGGCAGCGCGCC

EGSAPGTSTEPSE | AGGCACCAGCACTGAACCGAGCGAAGGCAGCGCACCTGGC
GSAPGTSESATPE | ACTAGCGAGTCTGCGACTCCGGAGAGCGGTCCGGGTACGA
SGPGTSTEPSEGS | GCACGGAACCAAGCGAAGGCAGCGCCCCAGGTACCTCTGA
APGTSESATPESG | ATCTGCTACCCCAGAATCTGGCCCGGGTTCCGAGCCAGCT
PGSEPATSGSETP | ACCTCTGGTTCTGAAACCCCAGGTACTTCCACTGAACCAA
GTSTEPSEGSAPG | GCGAAGGTAGCGCTCCTGGCACTTCTACTGAACCATCCGA
TSTEPSEGSAPGT | AGGTTCCGCTCCTGGTACGTCTGAAAGCGCTACCCCTGAA
SESATPESGPGTS | AGCGGCCCAGGCACCTCTGAAAGCGCTACTCCTGAGAGCG
ESATPESGPGSPA | GTCCAGGCTCTCCAGCAGGTTCTCCAACCTCCACTGAAGA
GSPTSTEEGTSES | AGGCACCTCTGAGTCTGCTACCCCTGAATCTGGTCCTGGC
ATPESGPGSEPAT | TCCGAACCTGCTACCTCTGGTTCCGAAACTCCAGGTACCT
SGSETPGTSESAT | CGGAATCTGCGACTCCGGAATCTGGCCCGGGCACGAGCALC
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PESGPGTSTEPSE
GSAPGTSTEPSEG
SAPGTSTEPSEGS
APGTSTEPSEGSA
PGTSTEPSEGSAP
GTSTEPSEGSAPG
SPAGSPTSTEEGT
STEPSEGSAPGTS
ESATPESGPGSEP
ATSGSETPGTSES
ATPESGPGSEPAT
SGSETPGTSESAT
PESGPGTSTEPSE
GSAPGTSESATPE
SGPGSPAGSPTST
EEGSPAGSPTSTE
EGSPAGSPTSTEE
GTSESATPESGPG
TSTEPSEGSAPGT
SESATPESGPGSE
PATSGSETPGTSE
SATPESGPGSEPA
TSGSETPGTSESA
TPESGPGTSTEPS
EGSAPGSPAGSPT
STEEGTSESATPE
SGPGSEPATSGSE
TPGTSESATPESG
PGSPAGSPTSTEE
GSPAGSPTSTEEG
TSTEPSEGSAPGT
SESATPESGPGTS
ESATPESGPGTSE
SATPESGPGSEPA
TSGSETPGSEPAT
SGSETPGSPAGSP
TSTEEGTSTEPSE
GSAPGTSTEPSEG
SAPGSEPATSGSE
TPGTSESATPESG
PGTSTEPSEGSAP
LSGRSDNHVPLSL
KMGGTAEAASASG
DIGMTQSPSSLSA
SVGDRVTITCRAS
QDIRNYLNWYQQOK
PGKAPKLLIYYTS
RLESGVPSRESGS
GSGTDYTLTISSL

GGAGCCGTCTGAGGGTAGCGCACCAGGTACCAGCACTGAG
CCTTCTGAGGGCTCTGCACCGGGTACCTCCACGGAACCTT
CGGAAGGTTCTGCGCCGGGTACCTCCACTGAGCCATCCGA
GGGTTCAGCACCAGGTACTAGCACGGAACCGTCCGAGGGC
TCTGCACCAGGTACGAGCACCGAACCGTCGGAGGGTAGCG
CTCCAGGTAGCCCAGCGGGCTCTCCGACAAGCACCGAAGA
AGGCACCAGCACCGAGCCGTCCGAAGGTTCCGCACCAGGT
ACAAGCGAGAGCGCGACTCCTGAATCTGGTCCGGGTAGCG
AGCCTGCAACCAGCGGTTCTGAGACGCCGGGCACTTCCGA
ATCTGCGACCCCGGAGTCCGGTCCAGGTTCAGAGCCGGCG
ACGAGCGGTTCGGAAACGCCGGGTACGTCTGAATCAGCCA
CGCCGGAGTCTGGTCCGGGTACCTCGACCGAACCAAGCGA
AGGTTCGGCACCGGGTACTAGCGAGAGCGCAACCCCTGAA
AGCGGTCCGGGCAGCCCGGCAGGTTCTCCAACCAGCACCG
AAGAAGGTTCCCCTGCTGGTAGCCCGACCTCTACGGAGGA
AGGTAGCCCTGCAGGTTCCCCAACTTCTACTGAGGAAGGT
ACTTCTGAGTCCGCTACCCCAGAAAGCGGTCCTGGTACCT
CCACTGAACCGTCTGAAGGCTCTGCACCAGGCACTTCTGA
GTCTGCTACTCCAGAAAGCGGCCCAGGTTCTGAACCAGCA
ACTTCTGGCTCTGAGACTCCAGGCACTTCTGAGTCCGCAA
CGCCTGAATCCGGTCCTGGTTCTGAACCAGCTACTTCCGG
CAGCGAAACCCCAGGTACCTCTGAGTCTGCGACTCCAGAG
TCTGGTCCTGGTACTTCCACTGAGCCTAGCGAGGGTTCCG
CACCAGGTTCTCCGGCTGGTAGCCCGACCAGCACGGAGGA
GGGTACGTCTGAATCTGCAACGCCGGAATCGGGCCCAGGT
TCGGAGCCTGCAACGTCTGGCAGCGAAACCCCGGGTACCT
CCGAATCTGCTACACCGGAAAGCGGTCCTGGCAGCCCTGC
TGGTTCTCCAACCTCTACCGAGGAGGGTTCACCGGCAGGT
AGCCCGACTAGCACTGAAGAAGGTACTAGCACGGAGCCGA
GCGAGGGTAGTGCTCCGGGTACGAGCGAGAGCGCAACGCC
AGAGAGCGGTCCAGGCACCAGCGAATCGGCCACCCCTGAG
AGCGGCCCAGGTACTTCTGAGAGCGCCACTCCTGAATCCG
GCCCTGGTAGCGAGCCGGCAACCTCCGGCTCAGAAACTCC
TGGTTCGGAACCAGCGACCAGCGGTTCTGAAACTCCGGGT
AGCCCGGCAGGCAGCCCAACGAGCACCGAAGAGGGTACCA
GCACGGAACCGAGCGAGGGTTCTGCCCCGGGTACTTCCAC
CGAACCATCGGAGGGCTCTGCACCTGGTAGCGAACCTGCG
ACGTCTGGTTCTGAAACGCCGGGTACCAGCGAAAGCGCTA
CCCCAGAATCCGGTCCGGGCACTAGCACCGAGCCATCGGA
GGGCTCCGCACCACctgTCAggtCGTtctGATaacCATgtL
CCActgTCTctgAAAatgGGTGGCACCGCCGAAGCAGCTa
gcgcectctGGCGACATCCAAATGACCCAATCACCGTCATC
CCTGAGCGCCTCTGTTGGAGATCGTGTAACAATTACCTGC
CGCGCCTCCCAAGACATCCGCAATTACTTAAACTGGTATC
AGCAAAAACCCGGTAAGGCACCGAAATTGCTGATTTATTA
TACTTCACGCTTAGAGAGTGGGGTGCCGTCGCGCTTCAGT
GGCTCGGGTAGTGGGACCGATTACACATTGACAATTTCAT
CACTGCAGCCAGAGGATTTTGCGACTTATTACTGTCAACA
GGGTAACACGCTTCCCTGGACCTTCGGGCAAGGCACGAAA
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QPEDFATYYCQQG | GTTGAGATCAAGGGCGCTACTCCCCCTGAGACAGGAGCGG
NTLPWTFGQGTKV | AAACGGAATCCCCTGGCGAGACGACGGGTGGTTCCGCAGA
EIKGATPPETGAE | GTCGGAACCTCCTGGTGAGGGCGAGGTGCAGCTGGTTGAA
TESPGETTGGSAE | AGCGGTGGCGGTCTGGTGCAACCAGGCGGTAGCCTGCGTC
SEPPGEGEVQLVE | TGAGCTGCGCGGCGAGCGGTTACAGCTTTACCGGTTATAC
SGGGLVQPGGSLR | CATGAACTGGGTTCGTCAAGCGCCAGGTARAAGGTCTGGAG
LSCAASGYSFEFTGY | TGGGTGGCGCTGATCAACCCGTACAAGGGTGTTAGCACCT
TMNWVRQAPGKGL | ATAACCAGAAGTTCAAAGACCGTTTTACCATTAGCGTGGA
EWVALINPYKGVS | TAAGAGCAAAAACACCGCGTACCTGCAAATGAACAGCCTG
TYNQRFKDRFTIS | CGTGCGGAGGACACCGCTGTGTACTATTGCGCGCGTAGCG
VDKSKNTAYLOMN | GTTACTATGGCGACAGCGACTGGTATTTTGATGTGTGGGG
SLRAEDTAVYYCA | CCAAGGCACCCTGGTTACCGTGAGCTCC
RSGYYGDSDWYFD
VWGQGTLVTVSS
HHHHHHGGSPAGS | CATCACCACCATCATCACggAGGTAGCCCAGCTGGTAGCC
PTSTEEGTSESAT | CAACCTCTACCGAAGAAGGTACCTCTGAATCCGCTACTCC
PESGPGTSTEPSE | AGAATCCGGTCCTGGTACTAGCACTGAGCCAAGCGAAGGT
GSAPGSPAGSPTS | TCTGCTCCAGGCTCCCCGGCAGGTAGCCCTACCTCTACCG
TEEGTSTEPSEGS | AAGAGGGCACTAGCACCGAACCATCTGAGGGTTCCGCTCC
APGTSTEPSEGSA | TGGCACCTCCACTGAACCGTCCGAAGGCAGTGCTCCGGGT
PGTSESATPESGP | ACTTCCGAAAGCGCAACTCCGGAATCCGGCCCTGGTTCTG
GSEPATSGSETPG | AGCCTGCTACTTCCGGCTCTGAAACTCCAGGTAGCGAGCC
SEPATSGSETPGS | AGCGACTTCTGGTTCTGAAACTCCAGGTTCACCGGCGGGT
PAGSPTSTEEGTS | AGCCCGACGAGCACGGAGGAAGGTACCTCTGAGTCGGCCA
ESATPESGPGTST | CTCCTGAGTCCGGTCCGGGCACGAGCACCGAGCCGAGCGA
EPSEGSAPGTSTE | GGGTTCAGCCCCGGGTACCAGCACGGAGCCGTCCGAGGGT
PSEGSAPGSPAGS | AGCGCACCGGGTTCTCCGGCGGGCTCCCCTACGTCTACGG
PTSTEEGTSTEPS | AAGAGGGTACGTCCACTGAACCTAGCGAGGGCAGCGCGCC
EGSAPGTSTEPSE | AGGCACCAGCACTGAACCGAGCGAAGGCAGCGCACCTGGC
GSAPGTSESATPE | ACTAGCGAGTCTGCGACTCCGGAGAGCGGTCCGGGTACGA
SGPGTSTEPSEGS | GCACGGAACCAAGCGAAGGCAGCGCCCCAGGTACCTCTGA

TBP-11 APGTSESATPESG | ATCTGCTACCCCAGAATCTGGCCCGGGTTCCGAGCCAGCT
PGSEPATSGSETP | ACCTCTGGTTCTGAAACCCCAGGTACTTCCACTGAACCAA
GTSTEPSEGSAPG | GCGAAGGTAGCGCTCCTGGCACTTCTACTGAACCATCCGA
TSTEPSEGSAPGT | AGGTTCCGCTCCTGGTACGTCTGAAAGCGCTACCCCTGAA
SESATPESGPGTS | AGCGGCCCAGGCACCTCTGAAAGCGCTACTCCTGAGAGCG
ESATPESGPGSPA | GTCCAGGCTCTCCAGCAGGTTCTCCAACCTCCACTGAAGA
GSPTSTEEGTSES | AGGCACCTCTGAGTCTGCTACCCCTGAATCTGGTCCTGGC
ATPESGPGSEPAT | TCCGAACCTGCTACCTCTGGTTCCGAAACTCCAGGTACCT
SGSETPGTSESAT | CGGAATCTGCGACTCCGGAATCTGGCCCGGGCACGAGCALC
PESGPGTSTEPSE | GGAGCCGTCTGAGGGTAGCGCACCAGGTACCAGCACTGAG
GSAPGTSTEPSEG | CCTTCTGAGGGCTCTGCACCGGGTACCTCCACGGAACCTT
SAPGTSTEPSEGS | CGGAAGGTTCTGCGCCGGGTACCTCCACTGAGCCATCCGA
APGTSTEPSEGSA | GGGTTCAGCACCAGGTACTAGCACGGAACCGTCCGAGGGC
PGTSTEPSEGSAP | TCTGCACCAGGTACGAGCACCGAACCGTCGGAGGGTAGCG
GTSTEPSEGSAPG | CTCCAGGTAGCCCAGCGGGCTCTCCGACAAGCACCGAAGA
SPAGSPTSTEEGT | AGGCACCAGCACCGAGCCGTCCGAAGGTTCCGCACCAGGT
STEPSEGSAPGTS | ACAAGCGAGAGCGCGACTCCTGAATCTGGTCCGGGTAGCG
ESATPESGPGSEP | AGCCTGCAACCAGCGGTTCTGAGACGCCGGGCACTTCCGA
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ATSGSETPGTSES
ATPESGPGSEPAT
SGSETPGTSESAT
PESGPGTSTEPSE
GSAPGTSESATPE
SGPGSPAGSPTST
EEGSPAGSPTSTE
EGSPAGSPTSTEE
GTSESATPESGPG
TSTEPSEGSAPGT
SESATPESGPGSE
PATSGSETPGTSE
SATPESGPGSEPA
TSGSETPGTSESA
TPESGPGTSTEPS
EGSAPGSPAGSPT
STEEGTSESATPE
SGPGSEPATSGSE
TPGTSESATPESG
PGSPAGSPTSTEE
GSPAGSPTSTEEG
TSTEPSEGSAPGT
SESATPESGPGTS
ESATPESGPGTSE
SATPESGPGSEPA
TSGSETPGSEPAT
SGSETPGSPAGSP
TSTEEGTSTEPSE
GSAPGTSTEPSEG
SAPGSEPATSGSE
TPGTSESATPESG
PGTSTEPSEGSAP
LSGRSDNHSPLGL
AGSGTAEAASASG
EVQLVESGGGLVQ
PGGSLRLSCAASG
YSEFTGYTMNWVRQ
APGKGLEWVALIN
PYKGVSTYNQKFK
DREFTISVDKSKNT
AYLOMNSLRAEDT
AVYYCARSGYYGD
SDWYEFDVWGQGTL
VIVSSGATPPETG
AETESPGETTGGS
AESEPPGEGDIQM
TQSPSSLSASVGD
RVTITCRASQDIR
NYLNWYQQOKPGKA

ATCTGCGACCCCGGAGTCCGGTCCAGGTTCAGAGCCGGCG
ACGAGCGGTTCGGAAACGCCGGGTACGTCTGAATCAGCCA
CGCCGGAGTCTGGTCCGGGTACCTCGACCGAACCAAGCGA
AGGTTCGGCACCGGGTACTAGCGAGAGCGCAACCCCTGAA
AGCGGTCCGGGCAGCCCGGCAGGTTCTCCAACCAGCACCG
AAGAAGGTTCCCCTGCTGGTAGCCCGACCTCTACGGAGGA
AGGTAGCCCTGCAGGTTCCCCAACTTCTACTGAGGAAGGT
ACTTCTGAGTCCGCTACCCCAGAAAGCGGTCCTGGTACCT
CCACTGAACCGTCTGAAGGCTCTGCACCAGGCACTTCTGA
GTCTGCTACTCCAGAAAGCGGCCCAGGTTCTGAACCAGCA
ACTTCTGGCTCTGAGACTCCAGGCACTTCTGAGTCCGCAA
CGCCTGAATCCGGTCCTGGTTCTGAACCAGCTACTTCCGG
CAGCGAAACCCCAGGTACCTCTGAGTCTGCGACTCCAGAG
TCTGGTCCTGGTACTTCCACTGAGCCTAGCGAGGGTTCCG
CACCAGGTTCTCCGGCTGGTAGCCCGACCAGCACGGAGGA
GGGTACGTCTGAATCTGCAACGCCGGAATCGGGCCCAGGT
TCGGAGCCTGCAACGTCTGGCAGCGAAACCCCGGGTACCT
CCGAATCTGCTACACCGGAAAGCGGTCCTGGCAGCCCTGC
TGGTTCTCCAACCTCTACCGAGGAGGGTTCACCGGCAGGT
AGCCCGACTAGCACTGAAGAAGGTACTAGCACGGAGCCGA
GCGAGGGTAGTGCTCCGGGTACGAGCGAGAGCGCAACGCC
AGAGAGCGGTCCAGGCACCAGCGAATCGGCCACCCCTGAG
AGCGGCCCAGGTACTTCTGAGAGCGCCACTCCTGAATCCG
GCCCTGGTAGCGAGCCGGCAACCTCCGGCTCAGAAACTCC
TGGTTCGGAACCAGCGACCAGCGGTTCTGAAACTCCGGGT
AGCCCGGCAGGCAGCCCAACGAGCACCGAAGAGGGTACCA
GCACGGAACCGAGCGAGGGTTCTGCCCCGGGTACTTCCAC
CGAACCATCGGAGGGCTCTGCACCTGGTAGCGAACCTGCG
ACGTCTGGTTCTGAAACGCCGGGTACCAGCGAAAGCGCTA
CCCCAGAATCCGGTCCGGGCACTAGCACCGAGCCATCGGA
GGGCTCCGCACCACtgTCAggtCGTtctGATaacCATtCcC
CCActgGGTctgGCTGGGTCTGGCACCGCCGAAGCAGCTa
gcgcctctGGCGAGGTGCAGCTGGTTGAAAGCGGTGGCGG
TCTGGTGCAACCAGGCGGTAGCCTGCGTCTGAGCTGCGCG
GCGAGCGGTTACAGCTTTACCGGTTATACCATGAACTGGG
TTCGTCAAGCGCCAGGTAAAGGTCTGGAGTGGGTGGCGCT
GATCAACCCGTACAAGGGTGTTAGCACCTATAACCAGAAG
TTCAAAGACCGTTTTACCATTAGCGTGGATAAGAGCAAAA
ACACCGCGTACCTGCAAATGAACAGCCTGCGTGCGGAGGA
CACCGCTGTGTACTATTGCGCGCGTAGCGGTTACTATGGC
GACAGCGACTGGTATTTTGATGTGTGGGGCCAAGGCACCC
TGGTTACCGTGAGCTCCGGCGCTACTCCCCCTGAGACAGG
AGCGGAAACGGAATCCCCTGGCGAGACGACGGGTGGTTCC
GCAGAGTCGGAACCTCCTGGTGAGGGCGACATCCAAATGA
CCCAATCACCGTCATCCCTGAGCGCCTCTGTTGGAGATCG
TGTAACAATTACCTGCCGCGCCTCCCAAGACATCCGCAAT
TACTTAAACTGGTATCAGCAAAAACCCGGTAAGGCACCGA
AATTGCTGATTTATTATACTTCACGCTTAGAGAGTGGGGT
GCCGTCGCGCTTCAGTGGCTCGGGTAGTGGGACCGATTAC
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PKLLIYYTSRLES | ACATTGACAATTTCATCACTGCAGCCAGAGGATTTTGCGA
GVPSRFSGSGSGT | CTTATTACTGTCAACAGGGTAACACGCTTCCCTGGACCTT
DYTLTISSLQPED | CGGGCAAGGCACGAAAGTTGAGATCAAG
FATYYCQQGNTLP
WTFGQGTKVEIK
HHHHHHGGSPAGS | CATCACCACCATCATCACggAGGTAGCCCAGCTGGTAGCC
PTSTEEGTSESAT | CAACCTCTACCGAAGAAGGTACCTCTGAATCCGCTACTCC
PESGPGTSTEPSE | AGAATCCGGTCCTGGTACTAGCACTGAGCCAAGCGAAGGT
GSAPGSPAGSPTS | TCTGCTCCAGGCTCCCCGGCAGGTAGCCCTACCTCTACCG
TEEGTSTEPSEGS | AAGAGGGCACTAGCACCGAACCATCTGAGGGTTCCGCTCC
APGTSTEPSEGSA | TGGCACCTCCACTGAACCGTCCGAAGGCAGTGCTCCGGGT
PGTSESATPESGP | ACTTCCGAAAGCGCAACTCCGGAATCCGGCCCTGGTTCTG
GSEPATSGSETPG | AGCCTGCTACTTCCGGCTCTGAAACTCCAGGTAGCGAGCC
SEPATSGSETPGS | AGCGACTTCTGGTTCTGAAACTCCAGGTTCACCGGCGGGT
PAGSPTSTEEGTS | AGCCCGACGAGCACGGAGGAAGGTACCTCTGAGTCGGCCA
ESATPESGPGTST | CTCCTGAGTCCGGTCCGGGCACGAGCACCGAGCCGAGCGA
EPSEGSAPGTSTE | GGGTTCAGCCCCGGGTACCAGCACGGAGCCGTCCGAGGGT
PSEGSAPGSPAGS | AGCGCACCGGGTTCTCCGGCGGGCTCCCCTACGTCTACGG
PTSTEEGTSTEPS | AAGAGGGTACGTCCACTGAACCTAGCGAGGGCAGCGCGCC
EGSAPGTSTEPSE | AGGCACCAGCACTGAACCGAGCGAAGGCAGCGCACCTGGC
GSAPGTSESATPE | ACTAGCGAGTCTGCGACTCCGGAGAGCGGTCCGGGTACGA
SGPGTSTEPSEGS | GCACGGAACCAAGCGAAGGCAGCGCCCCAGGTACCTCTGA
APGTSESATPESG | ATCTGCTACCCCAGAATCTGGCCCGGGTTCCGAGCCAGCT
PGSEPATSGSETP | ACCTCTGGTTCTGAAACCCCAGGTACTTCCACTGAACCAA
GTSTEPSEGSAPG | GCGAAGGTAGCGCTCCTGGCACTTCTACTGAACCATCCGA
TSTEPSEGSAPGT | AGGTTCCGCTCCTGGTACGTCTGAAAGCGCTACCCCTGAA

TBP-12 SESATPESGPGTS | AGCGGCCCAGGCACCTCTGAAAGCGCTACTCCTGAGAGCG
ESATPESGPGSPA | GTCCAGGCTCTCCAGCAGGTTCTCCAACCTCCACTGAAGA
GSPTSTEEGTSES | AGGCACCTCTGAGTCTGCTACCCCTGAATCTGGTCCTGGC
ATPESGPGSEPAT | TCCGAACCTGCTACCTCTGGTTCCGAAACTCCAGGTACCT
SGSETPGTSESAT | CGGAATCTGCGACTCCGGAATCTGGCCCGGGCACGAGCAC
PESGPGTSTEPSE | GGAGCCGTCTGAGGGTAGCGCACCAGGTACCAGCACTGAG
GSAPGTSTEPSEG | CCTTCTGAGGGCTCTGCACCGGGTACCTCCACGGAACCTT
SAPGTSTEPSEGS | CGGAAGGTTCTGCGCCGGGTACCTCCACTGAGCCATCCGA
APGTSTEPSEGSA | GGGTTCAGCACCAGGTACTAGCACGGAACCGTCCGAGGGC
PGTSTEPSEGSAP | TCTGCACCAGGTACGAGCACCGAACCGTCGGAGGGTAGCG
GTSTEPSEGSAPG | CTCCAGGTAGCCCAGCGGGCTCTCCGACAAGCACCGAAGA
SPAGSPTSTEEGT | AGGCACCAGCACCGAGCCGTCCGAAGGTTCCGCACCAGGT
STEPSEGSAPGTS | ACAAGCGAGAGCGCGACTCCTGAATCTGGTCCGGGTAGCG
ESATPESGPGSEP | AGCCTGCAACCAGCGGTTCTGAGACGCCGGGCACTTCCGA
ATSGSETPGTSES | ATCTGCGACCCCGGAGTCCGGTCCAGGTTCAGAGCCGGCG
ATPESGPGSEPAT | ACGAGCGGTTCGGAAACGCCGGGTACGTCTGAATCAGCCA
SGSETPGTSESAT | CGCCGGAGTCTGGTCCGGGTACCTCGACCGAACCAAGCGA
PESGPGTSTEPSE | AGGTTCGGCACCGGGTACTAGCGAGAGCGCAACCCCTGAA
GSAPGTSESATPE | AGCGGTCCGGGCAGCCCGGCAGGTTCTCCAACCAGCACCG
SGPGSPAGSPTST | AAGAAGGTTCCCCTGCTGGTAGCCCGACCTCTACGGAGGA
EEGSPAGSPTSTE | AGGTAGCCCTGCAGGTTCCCCAACTTCTACTGAGGAAGGT
EGSPAGSPTSTEE | ACTTCTGAGTCCGCTACCCCAGAAAGCGGTCCTGGTACCT

GTSESATPESGPG

CCACTGAACCGTCTGAAGGCTCTGCACCAGGCACTTCTGA
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TSTEPSEGSAPGT | GTCTGCTACTCCAGAAAGCGGCCCAGGTTCTGAACCAGCA
SESATPESGPGSE | ACTTCTGGCTCTGAGACTCCAGGCACTTCTGAGTCCGCAA
PATSGSETPGTSE | CGCCTGAATCCGGTCCTGGTTCTGAACCAGCTACTTCCGG
SATPESGPGSEPA | CAGCGAAACCCCAGGTACCTCTGAGTCTGCGACTCCAGAG
TSGSETPGTSESA | TCTGGTCCTGGTACTTCCACTGAGCCTAGCGAGGGTTCCG
TPESGPGTSTEPS | CACCAGGTTCTCCGGCTGGTAGCCCGACCAGCACGGAGGA
EGSAPGSPAGSPT | GGGTACGTCTGAATCTGCAACGCCGGAATCGGGCCCAGGT
STEEGTSESATPE | TCGGAGCCTGCAACGTCTGGCAGCGAAACCCCGGGTACCT
SGPGSEPATSGSE | CCGAATCTGCTACACCGGAAAGCGGTCCTGGCAGCCCTGC
TPGTSESATPESG | TGGTTCTCCAACCTCTACCGAGGAGGGTTCACCGGCAGGT
PGSPAGSPTSTEE | AGCCCGACTAGCACTGAAGAAGGTACTAGCACGGAGCCGA
GSPAGSPTSTEEG | GCGAGGGTAGTGCTCCGGGTACGAGCGAGAGCGCAACGCC
TSTEPSEGSAPGT | AGAGAGCGGTCCAGGCACCAGCGAATCGGCCACCCCTGAG
SESATPESGPGTS | AGCGGCCCAGGTACTTCTGAGAGCGCCACTCCTGAATCCG
ESATPESGPGTSE | GCCCTGGTAGCGAGCCGGCAACCTCCGGCTCAGAAACTCC
SATPESGPGSEPA | TGGTTCGGAACCAGCGACCAGCGGTTCTGAAACTCCGGGT
TSGSETPGSEPAT | AGCCCGGCAGGCAGCCCAACGAGCACCGAAGAGGGTACCA
SGSETPGSPAGSP | GCACGGAACCGAGCGAGGGTTCTGCCCCGGGTACTTCCAC
TSTEEGTSTEPSE | CGAACCATCGGAGGGCTCTGCACCTGGTAGCGAACCTGCG
GSAPGTSTEPSEG | ACGTCTGGTTCTGAAACGCCGGGTACCAGCGAAAGCGCTA
SAPGSEPATSGSE | CCCCAGAATCCGGTCCGGGCACTAGCACCGAGCCATCGGA
TPGTSESATPESG | GGGCTCCGCACCActgTCAggtCGTtctGATaacCATgtLt
PGTSTEPSEGSAP | CCActgTCTctgAAAatgGGTGGCACCGCCGAAGCAGCTa
LSGRSDNHVPLSL | gcgcctctGGCGAGGTGCAGCTGGTTGAAAGCGGTGGCGG
RKMGGTAEAASASG | TCTGGTGCAACCAGGCGGTAGCCTGCGTCTGAGCTGCGCG
EVQLVESGGGLVQ | GCGAGCGGTTACAGCTTTACCGGTTATACCATGAACTGGG
PGGSLRLSCAASG | TTCGTCAAGCGCCAGGTAAAGGTCTGGAGTGGGTGGCGCT
YSFTGYTMNWVRQ | GATCAACCCGTACAAGGGTGTTAGCACCTATAACCAGAAG
APGKGLEWVALIN | TTCAAAGACCGTTTTACCATTAGCGTGGATAAGAGCAAAA
PYKGVSTYNQKFEFK [ ACACCGCGTACCTGCAAATGAACAGCCTGCGTGCGGAGGA
DRETISVDKSKNT | CACCGCTGTGTACTATTGCGCGCGTAGCGGTTACTATGGC
AYLOMNSLRAEDT | GACAGCGACTGGTATTTTGATGTGTGGGGCCAAGGCACCC
AVYYCARSGYYGD | TGGTTACCGTGAGCTCCGGCGCTACTCCCCCTGAGACAGG
SDWYFDVWGQGTL | AGCGGAAACGGAATCCCCTGGCGAGACGACGGGTGGTTCC
VIVSSGATPPETG | GCAGAGTCGGAACCTCCTGGTGAGGGCGACATCCAAATGA
AETESPGETTGGS | CCCAATCACCGTCATCCCTGAGCGCCTCTGTTGGAGATCG
AESEPPGEGDIQM | TGTAACAATTACCTGCCGCGCCTCCCAAGACATCCGCAAT
TQSPSSLSASVGD | TACTTAAACTGGTATCAGCAAAAACCCGGTAAGGCACCGA
RVTITCRASQDIR | AATTGCTGATTTATTATACTTCACGCTTAGAGAGTGGGGT
NYLNWYQQKPGKA | GCCGTCGCGCTTCAGTGGCTCGGGTAGTGGGACCGATTAC
PKLLIYYTSRLES | ACATTGACAATTTCATCACTGCAGCCAGAGGATTTTGCGA
GVPSRFSGSGSGT | CTTATTACTGTCAACAGGGTAACACGCTTCCCTGGACCTT
DYTLTISSLQPED | CGGGCAAGGCACGAAAGTTGAGATCAAG
FATYYCQQGNTLP
WTFGQGTKVEIK
HHHHHHGGSPAGS | CATCACCACCATCATCACggAGGTAGCCCAGCTGGTAGCC
TBP-13 PTSTEEGTSESAT | CAACCTCTACCGAAGAAGGTACCTCTGAATCCGCTACTCC
) PESGPGTSTEPSE | AGAATCCGGTCCTGGTACTAGCACTGAGCCAAGCGAAGGT
GSAPGSPAGSPTS | TCTGCTCCAGGCTCCCCGGCAGGTAGCCCTACCTCTACCG
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TEEGTSTEPSEGS
APGTSTEPSEGSA
PGTSESATPESGP
GSEPATSGSETPG
SEPATSGSETPGS
PAGSPTSTEEGTS
ESATPESGPGTST
EPSEGSAPGTSTE
PSEGSAPGSPAGS
PTSTEEGTSTEPS
EGSAPGTSTEPSE
GSAPGTSESATPE
SGPGTSTEPSEGS
APGTSESATPESG
PGSEPATSGSETP
GTSTEPSEGSAPG
TSTEPSEGSAPGT
SESATPESGPGTS
ESATPESGPGSPA
GSPTSTEEGTSES
ATPESGPGSEPAT
SGSETPGTSESAT
PESGPGTSTEPSE
GSAPGTSTEPSEG
SAPGTSTEPSEGS
APGTSTEPSEGSA
PGTSTEPSEGSAP
GTSTEPSEGSAPG
SPAGSPTSTEEGT
STEPSEGSAPGTS
ESATPESGPGSEP
ATSGSETPGTSES
ATPESGPGSEPAT
SGSETPGTSESAT
PESGPGTSTEPSE
GSAPGTSESATPE
SGPGSPAGSPTST
EEGSPAGSPTSTE
EGSPAGSPTSTEE
GTSESATPESGPG
TSTEPSEGSAPGT
SESATPESGPGSE
PATSGSETPGTSE
SATPESGPGSEPA
TSGSETPGTSESA
TPESGPGTSTEPS
EGSAPGSPAGSPT
STEEGTSESATPE
SGPGSEPATSGSE

AAGAGGGCACTAGCACCGAACCATCTGAGGGTTCCGCTCC
TGGCACCTCCACTGAACCGTCCGAAGGCAGTGCTCCGGGT
ACTTCCGAAAGCGCAACTCCGGAATCCGGCCCTGGTTCTG
AGCCTGCTACTTCCGGCTCTGAAACTCCAGGTAGCGAGCC
AGCGACTTCTGGTTCTGAAACTCCAGGTTCACCGGCGGGT
AGCCCGACGAGCACGGAGGAAGGTACCTCTGAGTCGGCCA
CTCCTGAGTCCGGTCCGGGCACGAGCACCGAGCCGAGCGA
GGGTTCAGCCCCGGGTACCAGCACGGAGCCGTCCGAGGGT
AGCGCACCGGGTTCTCCGGCGGGCTCCCCTACGTCTACGG
AAGAGGGTACGTCCACTGAACCTAGCGAGGGCAGCGCGCC
AGGCACCAGCACTGAACCGAGCGAAGGCAGCGCACCTGGC
ACTAGCGAGTCTGCGACTCCGGAGAGCGGTCCGGGTACGA
GCACGGAACCAAGCGAAGGCAGCGCCCCAGGTACCTCTGA
ATCTGCTACCCCAGAATCTGGCCCGGGTTCCGAGCCAGCT
ACCTCTGGTTCTGAAACCCCAGGTACTTCCACTGAACCAA
GCGAAGGTAGCGCTCCTGGCACTTCTACTGAACCATCCGA
AGGTTCCGCTCCTGGTACGTCTGAAAGCGCTACCCCTGAA
AGCGGCCCAGGCACCTCTGAAAGCGCTACTCCTGAGAGCG
GTCCAGGCTCTCCAGCAGGTTCTCCAACCTCCACTGAAGA
AGGCACCTCTGAGTCTGCTACCCCTGAATCTGGTCCTGGC
TCCGAACCTGCTACCTCTGGTTCCGAAACTCCAGGTACCT
CGGAATCTGCGACTCCGGAATCTGGCCCGGGCACGAGCAC
GGAGCCGTCTGAGGGTAGCGCACCAGGTACCAGCACTGAG
CCTTCTGAGGGCTCTGCACCGGGTACCTCCACGGAACCTT
CGGAAGGTTCTGCGCCGGGTACCTCCACTGAGCCATCCGA
GGGTTCAGCACCAGGTACTAGCACGGAACCGTCCGAGGGC
TCTGCACCAGGTACGAGCACCGAACCGTCGGAGGGTAGCG
CTCCAGGTAGCCCAGCGGGCTCTCCGACAAGCACCGAAGA
AGGCACCAGCACCGAGCCGTCCGAAGGTTCCGCACCAGGT
ACAAGCGAGAGCGCGACTCCTGAATCTGGTCCGGGTAGCG
AGCCTGCAACCAGCGGTTCTGAGACGCCGGGCACTTCCGA
ATCTGCGACCCCGGAGTCCGGTCCAGGTTCAGAGCCGGCG
ACGAGCGGTTCGGAAACGCCGGGTACGTCTGAATCAGCCA
CGCCGGAGTCTGGTCCGGGTACCTCGACCGAACCAAGCGA
AGGTTCGGCACCGGGTACTAGCGAGAGCGCAACCCCTGAA
AGCGGTCCGGGCAGCCCGGCAGGTTCTCCAACCAGCACCG
AAGAAGGTTCCCCTGCTGGTAGCCCGACCTCTACGGAGGA
AGGTAGCCCTGCAGGTTCCCCAACTTCTACTGAGGAAGGT
ACTTCTGAGTCCGCTACCCCAGAAAGCGGTCCTGGTACCT
CCACTGAACCGTCTGAAGGCTCTGCACCAGGCACTTCTGA
GTCTGCTACTCCAGAAAGCGGCCCAGGTTCTGAACCAGCA
ACTTCTGGCTCTGAGACTCCAGGCACTTCTGAGTCCGCAA
CGCCTGAATCCGGTCCTGGTTCTGAACCAGCTACTTCCGG
CAGCGAAACCCCAGGTACCTCTGAGTCTGCGACTCCAGAG
TCTGGTCCTGGTACTTCCACTGAGCCTAGCGAGGGTTCCG
CACCAGGTTCTCCGGCTGGTAGCCCGACCAGCACGGAGGA
GGGTACGTCTGAATCTGCAACGCCGGAATCGGGCCCAGGT
TCGGAGCCTGCAACGTCTGGCAGCGAAACCCCGGGTACCT
CCGAATCTGCTACACCGGAAAGCGGTCCTGGCAGCCCTGC
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TPGTSESATPESG | TGGTTCTCCAACCTCTACCGAGGAGGGTTCACCGGCAGGT
PGSPAGSPTSTEE | AGCCCGACTAGCACTGAAGAAGGTACTAGCACGGAGCCGA
GSPAGSPTSTEEG | GCGAGGGTAGTGCTCCGGGTACGAGCGAGAGCGCAACGCC
TSTEPSEGSAPGT | AGAGAGCGGTCCAGGCACCAGCGAATCGGCCACCCCTGAG
SESATPESGPGTS | AGCGGCCCAGGTACTTCTGAGAGCGCCACTCCTGAATCCG
ESATPESGPGTSE | GCCCTGGTAGCGAGCCGGCAACCTCCGGCTCAGAAACTCC
SATPESGPGSEPA | TGGTTCGGAACCAGCGACCAGCGGTTCTGAAACTCCGGGT
TSGSETPGSEPAT | AGCCCGGCAGGCAGCCCAACGAGCACCGAAGAGGGTACCA
SGSETPGSPAGSP | GCACGGAACCGAGCGAGGGTTCTGCCCCGGGTACTTCCAC
TSTEEGTSTEPSE | CGAACCATCGGAGGGCTCTGCACCTGGTAGCGAACCTGCG
GSAPGTSTEPSEG | ACGTCTGGTTCTGAAACGCCGGGTACCAGCGAAAGCGCTA
SAPGSEPATSGSE | CCCCAGAATCCGGTCCGGGCACTAGCACCGAGCCATCGGA
TPGTSESATPESG | GGGCTCCGCACCActgTCAggtCGTtctGATaacCATtcC
PGTSTEPSEGSAP | CCActgGGTctgGCTGGGTCTGGCACCGCCGAAGCAGCTa
LSGRSDNHSPLGL | gcgcctctGGCGAACTGGTCGTCACGCAGGAGCCGTCCCT
AGSGTAEAASASG | TACCGTTTCACCAGGTGGAACAGTGACTCTGACGTGTCGC
ELVVTQEPSLTVS | TCCTCCACTGGGGCGGTTACAACTTCCAATTATGCTAATT
PGGTVTLTCRSST | GGGTCCAGCAGAAGCCGGGCCAAGCCCCTCGCGGGTTGAT
GAVTTSNYANWVQ | TGGCGGCACCAACAAACGTGCTCCAGGGACACCTGCCCGT
QKPGQAPRGLIGG | TTTTCGGGCTCCTTATTGGGGGGCAAAGCTGCACTGACGT
TNKRAPGTPARFS | TGTCTGGAGTTCAGCCGGAGGATGAGGCAGAGTATTACTG
GSLLGGKAALTLS | CGCATTGTGGTATTCTAATTTATGGGTTTTTGGAGGCGGC
GVQPEDEAEYYCA | ACAAAGCTGACCGTCCTGggtgcgacccecgccggaaaccyg
LWYSNLWVFEFGGGT | gtgcggaaaccgaaagcccgggtgaaaccaccggtggecag
KLTVLGATPPETG | cgcggagagcgaaccgcecggagtgaaggtGAGGTTCAGTTG
AETESPGETTGGS | TTGGAAAGCGGGGGCGGGCTTGTCCAACCTGGAGGTTCAT
AESEPPGEGEVQL | TAAAATTGAGCTGTGCAGCCTCCGGATTCACCTTTAACAC
LESGGGLVQPGGS | GTATGCAATGAACTGGGTCCGTCAAGCGCCCGGTAAGGGG
LKLSCAASGFTFN | CTGGAGTGGGTAGCTCGCATCCGCTCGAAGTATAATAATT
TYAMNWVRQAPGK | ACGCAACCTACTACGCAGACAGTGTCAAAGATCGCTTCAC
GLEWVARIRSKYN [ TATCTCACGCGACGACAGTAAGAACACGGCCTACTTACAG
NYATYYADSVKDR | ATGAACAATCTTAAAACGGAGGACACCGCTGTCTACTACT
FTISRDDSKNTAY | GCGTGCGCCACGGGAATTTCGGTAACTCTTATGTAAGTTG
LOMNNLKTEDTAV | GTTCGCATATTGGGGACAAGGTACGTTGGTAACCGTATCC
YYCVRHGNFGNSY | AGC
VSWFAYWGQGTLV
TVSS
HHHHHHGGSPAGS | CATCACCACCATCATCACggAGGTAGCCCAGCTGGTAGCC
PTSTEEGTSESAT | CAACCTCTACCGAAGAAGGTACCTCTGAATCCGCTACTCC
PESGPGTSTEPSE | AGAATCCGGTCCTGGTACTAGCACTGAGCCAAGCGAAGGT
GSAPGSPAGSPTS | TCTGCTCCAGGCTCCCCGGCAGGTAGCCCTACCTCTACCG
TEEGTSTEPSEGS | AAGAGGGCACTAGCACCGAACCATCTGAGGGTTCCGCTCC
APGTSTEPSEGSA | TGGCACCTCCACTGAACCGTCCGAAGGCAGTGCTCCGGGT

TBP-14 PGTSESATPESGP | ACTTCCGAAAGCGCAACTCCGGAATCCGGCCCTGGTTCTG
GSEPATSGSETPG | AGCCTGCTACTTCCGGCTCTGAAACTCCAGGTAGCGAGCC
SEPATSGSETPGS | AGCGACTTCTGGTTCTGAAACTCCAGGTTCACCGGCGGGT
PAGSPTSTEEGTS | AGCCCGACGAGCACGGAGGAAGGTACCTCTGAGTCGGCCA
ESATPESGPGTST | CTCCTGAGTCCGGTCCGGGCACGAGCACCGAGCCGAGCGA
EPSEGSAPGTSTE | GGGTTCAGCCCCGGGTACCAGCACGGAGCCGTCCGAGGGT
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PSEGSAPGSPAGS
PTSTEEGTSTEPS
EGSAPGTSTEPSE
GSAPGTSESATPE
SGPGTSTEPSEGS
APGTSESATPESG
PGSEPATSGSETP
GTSTEPSEGSAPG
TSTEPSEGSAPGT
SESATPESGPGTS
ESATPESGPGSPA
GSPTSTEEGTSES
ATPESGPGSEPAT
SGSETPGTSESAT
PESGPGTSTEPSE
GSAPGTSTEPSEG
SAPGTSTEPSEGS
APGTSTEPSEGSA
PGTSTEPSEGSAP
GTSTEPSEGSAPG
SPAGSPTSTEEGT
STEPSEGSAPGTS
ESATPESGPGSEP
ATSGSETPGTSES
ATPESGPGSEPAT
SGSETPGTSESAT
PESGPGTSTEPSE
GSAPGTSESATPE
SGPGSPAGSPTST
EEGSPAGSPTSTE
EGSPAGSPTSTEE
GTSESATPESGPG
TSTEPSEGSAPGT
SESATPESGPGSE
PATSGSETPGTSE
SATPESGPGSEPA
TSGSETPGTSESA
TPESGPGTSTEPS
EGSAPGSPAGSPT
STEEGTSESATPE
SGPGSEPATSGSE
TPGTSESATPESG
PGSPAGSPTSTEE
GSPAGSPTSTEEG
TSTEPSEGSAPGT
SESATPESGPGTS
ESATPESGPGTSE
SATPESGPGSEPA
TSGSETPGSEPAT

AGCGCACCGGGTTCTCCGGCGGGCTCCCCTACGTCTACGG
AAGAGGGTACGTCCACTGAACCTAGCGAGGGCAGCGCGCC
AGGCACCAGCACTGAACCGAGCGAAGGCAGCGCACCTGGC
ACTAGCGAGTCTGCGACTCCGGAGAGCGGTCCGGGTACGA
GCACGGAACCAAGCGAAGGCAGCGCCCCAGGTACCTCTGA
ATCTGCTACCCCAGAATCTGGCCCGGGTTCCGAGCCAGCT
ACCTCTGGTTCTGAAACCCCAGGTACTTCCACTGAACCAA
GCGAAGGTAGCGCTCCTGGCACTTCTACTGAACCATCCGA
AGGTTCCGCTCCTGGTACGTCTGAAAGCGCTACCCCTGAA
AGCGGCCCAGGCACCTCTGAAAGCGCTACTCCTGAGAGCG
GTCCAGGCTCTCCAGCAGGTTCTCCAACCTCCACTGAAGA
AGGCACCTCTGAGTCTGCTACCCCTGAATCTGGTCCTGGC
TCCGAACCTGCTACCTCTGGTTCCGAAACTCCAGGTACCT
CGGAATCTGCGACTCCGGAATCTGGCCCGGGCACGAGCAC
GGAGCCGTCTGAGGGTAGCGCACCAGGTACCAGCACTGAG
CCTTCTGAGGGCTCTGCACCGGGTACCTCCACGGAACCTT
CGGAAGGTTCTGCGCCGGGTACCTCCACTGAGCCATCCGA
GGGTTCAGCACCAGGTACTAGCACGGAACCGTCCGAGGGC
TCTGCACCAGGTACGAGCACCGAACCGTCGGAGGGTAGCG
CTCCAGGTAGCCCAGCGGGCTCTCCGACAAGCACCGAAGA
AGGCACCAGCACCGAGCCGTCCGAAGGTTCCGCACCAGGT
ACAAGCGAGAGCGCGACTCCTGAATCTGGTCCGGGTAGCG
AGCCTGCAACCAGCGGTTCTGAGACGCCGGGCACTTCCGA
ATCTGCGACCCCGGAGTCCGGTCCAGGTTCAGAGCCGGCG
ACGAGCGGTTCGGAAACGCCGGGTACGTCTGAATCAGCCA
CGCCGGAGTCTGGTCCGGGTACCTCGACCGAACCAAGCGA
AGGTTCGGCACCGGGTACTAGCGAGAGCGCAACCCCTGAA
AGCGGTCCGGGCAGCCCGGCAGGTTCTCCAACCAGCACCG
AAGAAGGTTCCCCTGCTGGTAGCCCGACCTCTACGGAGGA
AGGTAGCCCTGCAGGTTCCCCAACTTCTACTGAGGAAGGT
ACTTCTGAGTCCGCTACCCCAGAAAGCGGTCCTGGTACCT
CCACTGAACCGTCTGAAGGCTCTGCACCAGGCACTTCTGA
GTCTGCTACTCCAGAAAGCGGCCCAGGTTCTGAACCAGCA
ACTTCTGGCTCTGAGACTCCAGGCACTTCTGAGTCCGCAA
CGCCTGAATCCGGTCCTGGTTCTGAACCAGCTACTTCCGG
CAGCGAAACCCCAGGTACCTCTGAGTCTGCGACTCCAGAG
TCTGGTCCTGGTACTTCCACTGAGCCTAGCGAGGGTTCCG
CACCAGGTTCTCCGGCTGGTAGCCCGACCAGCACGGAGGA
GGGTACGTCTGAATCTGCAACGCCGGAATCGGGCCCAGGT
TCGGAGCCTGCAACGTCTGGCAGCGAAACCCCGGGTACCT
CCGAATCTGCTACACCGGAAAGCGGTCCTGGCAGCCCTGC
TGGTTCTCCAACCTCTACCGAGGAGGGTTCACCGGCAGGT
AGCCCGACTAGCACTGAAGAAGGTACTAGCACGGAGCCGA
GCGAGGGTAGTGCTCCGGGTACGAGCGAGAGCGCAACGLCC
AGAGAGCGGTCCAGGCACCAGCGAATCGGCCACCCCTGAG
AGCGGCCCAGGTACTTCTGAGAGCGCCACTCCTGAATCCG
GCCCTGGTAGCGAGCCGGCAACCTCCGGCTCAGAAACTCC
TGGTTCGGAACCAGCGACCAGCGGTTCTGAAACTCCGGGT
AGCCCGGCAGGCAGCCCAACGAGCACCGAAGAGGGTACCA
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SGSETPGSPAGSP | GCACGGAACCGAGCGAGGGTTCTGCCCCGGGTACTTCCAC
TSTEEGTSTEPSE | CGAACCATCGGAGGGCTCTGCACCTGGTAGCGAACCTGCG
GSAPGTSTEPSEG | ACGTCTGGTTCTGAAACGCCGGGTACCAGCGAAAGCGCTA
SAPGSEPATSGSE | CCCCAGAATCCGGTCCGGGCACTAGCACCGAGCCATCGGA
TPGTSESATPESG | GGGCTCCGCACCActgTCAggtCGTtctGATaacCATgtLtL
PGTSTEPSEGSAP | CCActgTCTctgAAAatgGGTGGCACCGCCGAAGCAGCTa
LSGRSDNHVPLSL | gcgcctctGGCGAACTGGTCGTCACGCAGGAGCCGTCCCT
KMGGTAEAASASG | TACCGTTTCACCAGGTGGAACAGTGACTCTGACGTGTCGC
ELVVTQEPSLTVS | TCCTCCACTGGGGCGGTTACAACTTCCAATTATGCTAATT
PGGTVTLTCRSST | GGGTCCAGCAGAAGCCGGGCCAAGCCCCTCGCGGGTTGAT
GAVTTSNYANWVQ | TGGCGGCACCAACAAACGTGCTCCAGGGACACCTGCCCGT
QKPGQAPRGLIGG | TTTTCGGGCTCCTTATTGGGGGGCAAAGCTGCACTGACGT
TNKRAPGTPARFS | TGTCTGGAGTTCAGCCGGAGGATGAGGCAGAGTATTACTG
GSLLGGKAALTLS | CGCATTGTGGTATTCTAATTTATGGGTTTTTGGAGGCGGC
GVQPEDEAEYYCA | ACAAAGCTGACCGTCCTGggtgcgaccccgccggaaaccyg
LWYSNLWVFEFGGGT | gtgcggaaaccgaaagcccgggtgaaaccaccggtggecag
KLTVLGATPPETG | cgcggagagcgaaccgcecggagtgaaggtGAGGTTCAGTTG
AETESPGETTGGS | TTGGAAAGCGGGGGCGGGCTTGTCCAACCTGGAGGTTCAT
AESEPPGEGEVQL | TAAAATTGAGCTGTGCAGCCTCCGGATTCACCTTTAACAC
LESGGGLVQPGGS | GTATGCAATGAACTGGGTCCGTCAAGCGCCCGGTAAGGGG
LKLSCAASGFTFN | CTGGAGTGGGTAGCTCGCATCCGCTCGAAGTATAATAATT
TYAMNWVRQAPGK | ACGCAACCTACTACGCAGACAGTGTCAAAGATCGCTTCAC
GLEWVARIRSKYN [ TATCTCACGCGACGACAGTAAGAACACGGCCTACTTACAG
NYATYYADSVKDR | ATGAACAATCTTAAAACGGAGGACACCGCTGTCTACTACT
FTISRDDSKNTAY | GCGTGCGCCACGGGAATTTCGGTAACTCTTATGTAAGTTG
LOMNNLKTEDTAV | GTTCGCATATTGGGGACAAGGTACGTTGGTAACCGTATCC
YYCVRHGNFGNSY | AGC
VSWFAYWGQGTLV
TVSS
HHHHHHGGSPAGS | CATCACCACCATCATCACggAGGTAGCCCAGCTGGTAGCC
PTSTEEGTSESAT | CAACCTCTACCGAAGAAGGTACCTCTGAATCCGCTACTCC
PESGPGTSTEPSE | AGAATCCGGTCCTGGTACTAGCACTGAGCCAAGCGAAGGT
GSAPGSPAGSPTS | TCTGCTCCAGGCTCCCCGGCAGGTAGCCCTACCTCTACCG
TEEGTSTEPSEGS | AAGAGGGCACTAGCACCGAACCATCTGAGGGTTCCGCTCC
APGTSTEPSEGSA | TGGCACCTCCACTGAACCGTCCGAAGGCAGTGCTCCGGGT
PGTSESATPESGP | ACTTCCGAAAGCGCAACTCCGGAATCCGGCCCTGGTTCTG
GSEPATSGSETPG | AGCCTGCTACTTCCGGCTCTGAAACTCCAGGTAGCGAGCC
SEPATSGSETPGS | AGCGACTTCTGGTTCTGAAACTCCAGGTTCACCGGCGGGT

TBP-15 PAGSPTSTEEGTS | AGCCCGACGAGCACGGAGGAAGGTACCTCTGAGTCGGCCA

) ESATPESGPGTST | CTCCTGAGTCCGGTCCGGGCACGAGCACCGAGCCGAGCGA

EPSEGSAPGTSTE | GGGTTCAGCCCCGGGTACCAGCACGGAGCCGTCCGAGGGT
PSEGSAPGSPAGS | AGCGCACCGGGTTCTCCGGCGGGCTCCCCTACGTCTACGG
PTSTEEGTSTEPS | AAGAGGGTACGTCCACTGAACCTAGCGAGGGCAGCGCGCC
EGSAPGTSTEPSE | AGGCACCAGCACTGAACCGAGCGAAGGCAGCGCACCTGGC
GSAPGTSESATPE | ACTAGCGAGTCTGCGACTCCGGAGAGCGGTCCGGGTACGA
SGPGTSTEPSEGS | GCACGGAACCAAGCGAAGGCAGCGCCCCAGGTACCTCTGA
APGTSESATPESG | ATCTGCTACCCCAGAATCTGGCCCGGGTTCCGAGCCAGCT
PGSEPATSGSETP | ACCTCTGGTTCTGAAACCCCAGGTACTTCCACTGAACCAA
GTSTEPSEGSAPG | GCGAAGGTAGCGCTCCTGGCACTTCTACTGAACCATCCGA

176




WO 2017/040344

PCT/US2016/049137

Construct
Name

Amino Acid
Sequence

DNA Sequence

TSTEPSEGSAPGT
SESATPESGPGTS
ESATPESGPGSPA
GSPTSTEEGTSES
ATPESGPGSEPAT
SGSETPGTSESAT
PESGPGTSTEPSE
GSAPGTSTEPSEG
SAPGTSTEPSEGS
APGTSTEPSEGSA
PGTSTEPSEGSAP
GTSTEPSEGSAPG
SPAGSPTSTEEGT
STEPSEGSAPGTS
ESATPESGPGSEP
ATSGSETPGTSES
ATPESGPGSEPAT
SGSETPGTSESAT
PESGPGTSTEPSE
GSAPGTSESATPE
SGPGSPAGSPTST
EEGSPAGSPTSTE
EGSPAGSPTSTEE
GTSESATPESGPG
TSTEPSEGSAPGT
SESATPESGPGSE
PATSGSETPGTSE
SATPESGPGSEPA
TSGSETPGTSESA
TPESGPGTSTEPS
EGSAPGSPAGSPT
STEEGTSESATPE
SGPGSEPATSGSE
TPGTSESATPESG
PGSPAGSPTSTEE
GSPAGSPTSTEEG
TSTEPSEGSAPGT
SESATPESGPGTS
ESATPESGPGTSE
SATPESGPGSEPA
TSGSETPGSEPAT
SGSETPGSPAGSP
TSTEEGTSTEPSE
GSAPGTSTEPSEG
SAPGSEPATSGSE
TPGTSESATPESG
PGTSTEPSEGSAP
LSGRSDNHSPLGL
AGSGTAEAASASG

AGGTTCCGCTCCTGGTACGTCTGAAAGCGCTACCCCTGAA
AGCGGCCCAGGCACCTCTGAAAGCGCTACTCCTGAGAGCG
GTCCAGGCTCTCCAGCAGGTTCTCCAACCTCCACTGAAGA
AGGCACCTCTGAGTCTGCTACCCCTGAATCTGGTCCTGGC
TCCGAACCTGCTACCTCTGGTTCCGAAACTCCAGGTACCT
CGGAATCTGCGACTCCGGAATCTGGCCCGGGCACGAGCAC
GGAGCCGTCTGAGGGTAGCGCACCAGGTACCAGCACTGAG
CCTTCTGAGGGCTCTGCACCGGGTACCTCCACGGAACCTT
CGGAAGGTTCTGCGCCGGGTACCTCCACTGAGCCATCCGA
GGGTTCAGCACCAGGTACTAGCACGGAACCGTCCGAGGGC
TCTGCACCAGGTACGAGCACCGAACCGTCGGAGGGTAGCG
CTCCAGGTAGCCCAGCGGGCTCTCCGACAAGCACCGAAGA
AGGCACCAGCACCGAGCCGTCCGAAGGTTCCGCACCAGGT
ACAAGCGAGAGCGCGACTCCTGAATCTGGTCCGGGTAGCG
AGCCTGCAACCAGCGGTTCTGAGACGCCGGGCACTTCCGA
ATCTGCGACCCCGGAGTCCGGTCCAGGTTCAGAGCCGGCG
ACGAGCGGTTCGGAAACGCCGGGTACGTCTGAATCAGCCA
CGCCGGAGTCTGGTCCGGGTACCTCGACCGAACCAAGCGA
AGGTTCGGCACCGGGTACTAGCGAGAGCGCAACCCCTGAA
AGCGGTCCGGGCAGCCCGGCAGGTTCTCCAACCAGCACCG
AAGAAGGTTCCCCTGCTGGTAGCCCGACCTCTACGGAGGA
AGGTAGCCCTGCAGGTTCCCCAACTTCTACTGAGGAAGGT
ACTTCTGAGTCCGCTACCCCAGAAAGCGGTCCTGGTACCT
CCACTGAACCGTCTGAAGGCTCTGCACCAGGCACTTCTGA
GTCTGCTACTCCAGAAAGCGGCCCAGGTTCTGAACCAGCA
ACTTCTGGCTCTGAGACTCCAGGCACTTCTGAGTCCGCAA
CGCCTGAATCCGGTCCTGGTTCTGAACCAGCTACTTCCGG
CAGCGAAACCCCAGGTACCTCTGAGTCTGCGACTCCAGAG
TCTGGTCCTGGTACTTCCACTGAGCCTAGCGAGGGTTCCG
CACCAGGTTCTCCGGCTGGTAGCCCGACCAGCACGGAGGA
GGGTACGTCTGAATCTGCAACGCCGGAATCGGGCCCAGGT
TCGGAGCCTGCAACGTCTGGCAGCGAAACCCCGGGTACCT
CCGAATCTGCTACACCGGAAAGCGGTCCTGGCAGCCCTGC
TGGTTCTCCAACCTCTACCGAGGAGGGTTCACCGGCAGGT
AGCCCGACTAGCACTGAAGAAGGTACTAGCACGGAGCCGA
GCGAGGGTAGTGCTCCGGGTACGAGCGAGAGCGCAACGCC
AGAGAGCGGTCCAGGCACCAGCGAATCGGCCACCCCTGAG
AGCGGCCCAGGTACTTCTGAGAGCGCCACTCCTGAATCCG
GCCCTGGTAGCGAGCCGGCAACCTCCGGCTCAGAAACTCC
TGGTTCGGAACCAGCGACCAGCGGTTCTGAAACTCCGGGT
AGCCCGGCAGGCAGCCCAACGAGCACCGAAGAGGGTACCA
GCACGGAACCGAGCGAGGGTTCTGCCCCGGGTACTTCCAC
CGAACCATCGGAGGGCTCTGCACCTGGTAGCGAACCTGCG
ACGTCTGGTTCTGAAACGCCGGGTACCAGCGAAAGCGCTA
CCCCAGAATCCGGTCCGGGCACTAGCACCGAGCCATCGGA
GGGCTCCGCACCACtgTCAggtCGTtctGATaacCATtCcC
CCActgGGTctgGCTGGGTCTGGCACCGCCGAAGCAGCTa
gcgcctctGGCGAGGTTCAGTTGTTGGAAAGCGGGGGCGG
GCTTGTCCAACCTGGAGGTTCATTAAAATTGAGCTGTGCA
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EVQLLESGGGLVQ [ GCCTCCGGATTCACCTTTAACACGTATGCAATGAACTGGG
PGGSLKLSCAASG | TCCGTCAAGCGCCCGGTAAGGGGCTGGAGTGGGTAGCTCG
FTENTYAMNWVRQ | CATCCGCTCGAAGTATAATAATTACGCAACCTACTACGCA
APGKGLEWVARIR | GACAGTGTCAAAGATCGCTTCACTATCTCACGCGACGACA
SKYNNYATYYADS | GTAAGAACACGGCCTACTTACAGATGAACAATCTTAAAAC
VKDRFTISRDDSK | GGAGGACACCGCTGTCTACTACTGCGTGCGCCACGGGAAT
NTAYLOMNNLKTE | TTCGGTAACTCTTATGTAAGTTGGTTCGCATATTGGGGAC
DTAVYYCVRHGNF | AAGGTACGTTGGTAACCGTATCCAGCggtgcgaccccgcec
GNSYVSWFAYWGQ | ggaaaccggtgcggaaaccgaaagcccgggtgaaaccace
GTLVTVSSGATPP | ggtggcagcgcggagagcgaaccgcecggagtgaaggtGAAC
ETGAETESPGETT | TGGTCGTCACGCAGGAGCCGTCCCTTACCGTTTCACCAGG
GGSAESEPPGEGE | TGGAACAGTGACTCTGACGTGTCGCTCCTCCACTGGGGCG
LVVTQEPSLTVSP | GTTACAACTTCCAATTATGCTAATTGGGTCCAGCAGAAGC
GGTVTLTCRSSTG | CGGGCCAAGCCCCTCGCGGGTTGATTGGCGGCACCAACAA
AVTTSNYANWVQQ | ACGTGCTCCAGGGACACCTGCCCGTTITTTCGGGCTCCTTA
KPGQAPRGLIGGT | TTGGGGGGCAAAGCTGCACTGACGTTGTCTGGAGTTCAGC
NKRAPGTPARFSG | CGGAGGATGAGGCAGAGTATTACTGCGCATTGTGGTATTC
SLLGGKAALTLSG | TAATTTATGGGTTTTTGGAGGCGGCACAAAGCTGACCGTC
VQPEDEAEYYCAL | CTG
WYSNLWVFGGGTK
LTVL
HHHHHHGGSPAGS | CATCACCACCATCATCACggAGGTAGCCCAGCTGGTAGCC
PTSTEEGTSESAT | CAACCTCTACCGAAGAAGGTACCTCTGAATCCGCTACTCC
PESGPGTSTEPSE | AGAATCCGGTCCTGGTACTAGCACTGAGCCAAGCGAAGGT
GSAPGSPAGSPTS | TCTGCTCCAGGCTCCCCGGCAGGTAGCCCTACCTCTACCG
TEEGTSTEPSEGS | AAGAGGGCACTAGCACCGAACCATCTGAGGGTTCCGCTCC
APGTSTEPSEGSA | TGGCACCTCCACTGAACCGTCCGAAGGCAGTGCTCCGGGT
PGTSESATPESGP | ACTTCCGAAAGCGCAACTCCGGAATCCGGCCCTGGTTCTG
GSEPATSGSETPG | AGCCTGCTACTTCCGGCTCTGAAACTCCAGGTAGCGAGCC
SEPATSGSETPGS | AGCGACTTCTGGTTCTGAAACTCCAGGTTCACCGGCGGGT
PAGSPTSTEEGTS | AGCCCGACGAGCACGGAGGAAGGTACCTCTGAGTCGGCCA
ESATPESGPGTST | CTCCTGAGTCCGGTCCGGGCACGAGCACCGAGCCGAGCGA
EPSEGSAPGTSTE | GGGTTCAGCCCCGGGTACCAGCACGGAGCCGTCCGAGGGT
PSEGSAPGSPAGS | AGCGCACCGGGTTCTCCGGCGGGCTCCCCTACGTCTACGG
PTSTEEGTSTEPS | AAGAGGGTACGTCCACTGAACCTAGCGAGGGCAGCGCGCC

TBP-16 EGSAPGTSTEPSE | AGGCACCAGCACTGAACCGAGCGAAGGCAGCGCACCTGGC
GSAPGTSESATPE | ACTAGCGAGTCTGCGACTCCGGAGAGCGGTCCGGGTACGA
SGPGTSTEPSEGS | GCACGGAACCAAGCGAAGGCAGCGCCCCAGGTACCTCTGA
APGTSESATPESG | ATCTGCTACCCCAGAATCTGGCCCGGGTTCCGAGCCAGCT
PGSEPATSGSETP | ACCTCTGGTTCTGAAACCCCAGGTACTTCCACTGAACCAA
GTSTEPSEGSAPG | GCGAAGGTAGCGCTCCTGGCACTTCTACTGAACCATCCGA
TSTEPSEGSAPGT | AGGTTCCGCTCCTGGTACGTCTGAAAGCGCTACCCCTGAA
SESATPESGPGTS | AGCGGCCCAGGCACCTCTGAAAGCGCTACTCCTGAGAGCG
ESATPESGPGSPA | GTCCAGGCTCTCCAGCAGGTTCTCCAACCTCCACTGAAGA
GSPTSTEEGTSES | AGGCACCTCTGAGTCTGCTACCCCTGAATCTGGTCCTGGC
ATPESGPGSEPAT | TCCGAACCTGCTACCTCTGGTTCCGAAACTCCAGGTACCT
SGSETPGTSESAT | CGGAATCTGCGACTCCGGAATCTGGCCCGGGCACGAGCAC
PESGPGTSTEPSE | GGAGCCGTCTGAGGGTAGCGCACCAGGTACCAGCACTGAG
GSAPGTSTEPSEG | CCTTCTGAGGGCTCTGCACCGGGTACCTCCACGGAACCTT
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SAPGTSTEPSEGS
APGTSTEPSEGSA
PGTSTEPSEGSAP
GTSTEPSEGSAPG
SPAGSPTSTEEGT
STEPSEGSAPGTS
ESATPESGPGSEP
ATSGSETPGTSES
ATPESGPGSEPAT
SGSETPGTSESAT
PESGPGTSTEPSE
GSAPGTSESATPE
SGPGSPAGSPTST
EEGSPAGSPTSTE
EGSPAGSPTSTEE
GTSESATPESGPG
TSTEPSEGSAPGT
SESATPESGPGSE
PATSGSETPGTSE
SATPESGPGSEPA
TSGSETPGTSESA
TPESGPGTSTEPS
EGSAPGSPAGSPT
STEEGTSESATPE
SGPGSEPATSGSE
TPGTSESATPESG
PGSPAGSPTSTEE
GSPAGSPTSTEEG
TSTEPSEGSAPGT
SESATPESGPGTS
ESATPESGPGTSE
SATPESGPGSEPA
TSGSETPGSEPAT
SGSETPGSPAGSP
TSTEEGTSTEPSE
GSAPGTSTEPSEG
SAPGSEPATSGSE
TPGTSESATPESG
PGTSTEPSEGSAP
LSGRSDNHVPLSL
KMGGTAEAASASG
EVQLLESGGGLVQ
PGGSLKLSCAASG
FTENTYAMNWVRO
APGKGLEWVARIR
SKYNNYATYYADS
VKDRFTISRDDSK
NTAYLOMNNLKTE
DTAVYYCVRHGNEF

CGGAAGGTTCTGCGCCGGGTACCTCCACTGAGCCATCCGA
GGGTTCAGCACCAGGTACTAGCACGGAACCGTCCGAGGGC
TCTGCACCAGGTACGAGCACCGAACCGTCGGAGGGTAGCG
CTCCAGGTAGCCCAGCGGGCTCTCCGACAAGCACCGAAGA
AGGCACCAGCACCGAGCCGTCCGAAGGTTCCGCACCAGGT
ACAAGCGAGAGCGCGACTCCTGAATCTGGTCCGGGTAGCG
AGCCTGCAACCAGCGGTTCTGAGACGCCGGGCACTTCCGA
ATCTGCGACCCCGGAGTCCGGTCCAGGTTCAGAGCCGGCG
ACGAGCGGTTCGGAAACGCCGGGTACGTCTGAATCAGCCA
CGCCGGAGTCTGGTCCGGGTACCTCGACCGAACCAAGCGA
AGGTTCGGCACCGGGTACTAGCGAGAGCGCAACCCCTGAA
AGCGGTCCGGGCAGCCCGGCAGGTTCTCCAACCAGCACCG
AAGAAGGTTCCCCTGCTGGTAGCCCGACCTCTACGGAGGA
AGGTAGCCCTGCAGGTTCCCCAACTTCTACTGAGGAAGGT
ACTTCTGAGTCCGCTACCCCAGAAAGCGGTCCTGGTACCT
CCACTGAACCGTCTGAAGGCTCTGCACCAGGCACTTCTGA
GTCTGCTACTCCAGAAAGCGGCCCAGGTTCTGAACCAGCA
ACTTCTGGCTCTGAGACTCCAGGCACTTCTGAGTCCGCAA
CGCCTGAATCCGGTCCTGGTTCTGAACCAGCTACTTCCGG
CAGCGAAACCCCAGGTACCTCTGAGTCTGCGACTCCAGAG
TCTGGTCCTGGTACTTCCACTGAGCCTAGCGAGGGTTCCG
CACCAGGTTCTCCGGCTGGTAGCCCGACCAGCACGGAGGA
GGGTACGTCTGAATCTGCAACGCCGGAATCGGGCCCAGGT
TCGGAGCCTGCAACGTCTGGCAGCGAAACCCCGGGTACCT
CCGAATCTGCTACACCGGAAAGCGGTCCTGGCAGCCCTGC
TGGTTCTCCAACCTCTACCGAGGAGGGTTCACCGGCAGGT
AGCCCGACTAGCACTGAAGAAGGTACTAGCACGGAGCCGA
GCGAGGGTAGTGCTCCGGGTACGAGCGAGAGCGCAACGCC
AGAGAGCGGTCCAGGCACCAGCGAATCGGCCACCCCTGAG
AGCGGCCCAGGTACTTCTGAGAGCGCCACTCCTGAATCCG
GCCCTGGTAGCGAGCCGGCAACCTCCGGCTCAGAAACTCC
TGGTTCGGAACCAGCGACCAGCGGTTCTGAAACTCCGGGT
AGCCCGGCAGGCAGCCCAACGAGCACCGAAGAGGGTACCA
GCACGGAACCGAGCGAGGGTTCTGCCCCGGGTACTTCCAC
CGAACCATCGGAGGGCTCTGCACCTGGTAGCGAACCTGCG
ACGTCTGGTTCTGAAACGCCGGGTACCAGCGAAAGCGCTA
CCCCAGAATCCGGTCCGGGCACTAGCACCGAGCCATCGGA
GGGCTCCGCACCActgTCAggtCGTtctGATaacCATgtt
CCActgTCTctgAARAatgGGTGGCACCGCCGAAGCAGCTA
gcgcctctGGCGAGGTTCAGTTGTTGGAAAGCGGGGGCGG
GCTTGTCCAACCTGGAGGTTCATTAAAATTGAGCTGTGCA
GCCTCCGGATTCACCTTTAACACGTATGCAATGAACTGGG
TCCGTCAAGCGCCCGGTAAGGGGCTGGAGTGGGTAGCTCG
CATCCGCTCGAAGTATAATAATTACGCAACCTACTACGCA
GACAGTGTCAAAGATCGCTTCACTATCTCACGCGACGACA
GTAAGAACACGGCCTACTTACAGATGAACAATCTTAAAAC
GGAGGACACCGCTGTCTACTACTGCGTGCGCCACGGGAAT
TTCGGTAACTCTTATGTAAGTTGGTTCGCATATTGGGGAC
AAGGTACGTTGGTAACCGTATCCAGCggtgcgaccccgcee
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Construct | Amino Acid DNA Sequence
Name Sequence
GNSYVSWFAYWGQ | ggaaaccggtgcggaaaccgaaagcccgggtgaaaccace
GTLVTVSSGATPP | ggtggcagcgcggagagcgaaccgcecgggtgaaggtGAAC
ETGAETESPGETT | TGGTCGTCACGCAGGAGCCGTCCCTTACCGTTTCACCAGG
GGSAESEPPGEGE | TGGAACAGTGACTCTGACGTGTCGCTCCTCCACTGGGGCG
LVVTQEPSLTVSP | GTTACAACTTCCAATTATGCTAATTGGGTCCAGCAGAAGC
GGTVTLTCRSSTG | CGGGCCAAGCCCCTCGCGGGTTGATTGGCGGCACCAACAA
AVTTSNYANWVQQ | ACGTGCTCCAGGGACACCTGCCCGTTTTTCGGGCTCCTTA
KPGQAPRGLIGGT | TTGGGGGGCAAAGCTGCACTGACGTTGTCTGGAGTTCAGC
NKRAPGTPARFSG | CGGAGGATGAGGCAGAGTATTACTGCGCATTGTGGTATTC
SLLGGKAALTLSG | TAATTTATGGGTTTTTGGAGGCGGCACAAAGCTGACCGTC
VQPEDEAEYYCAL | CTG
WYSNLWVFGGGTK
LTVL
5. Flexible Linkers

[00306] In another aspect, the present invention provides flexible linkers to join the respective
binding domains of the subject compositions. In some embodiments, the invention provides
chimeric polypeptide assembly compositions comprising a first scFv and a second scFv in
which the VL and VH of each scFv are linked together by a long linker of hydrophilic amino
acids selected from the sequences set forth in Table 8 and the scFv are linked together by a
short linker of hydrophilic amino acids selected from the group of sequences set forth in
Table 9. In one embodiment, the long linker used to link the VL and VH is L7 of Table 8 and
the intermolecular linker that links the two scFv is S-1 of Table 9. In another embodiment,
the invention provides chimeric polypeptide assembly compositions comprising a single
chain diabody in which after folding, the first domain (VL or VH) is paired with the last
domain (VH or VL) to form one scFv and the two domains in the middle are paired to form
the other scFv in which the first and second domains, as well as the third and last domains,
are linked together by a short linker of hydrophilic amino acids selected from the sequences
set forth in Table 9 and the second and the third variable domains are linked by a long linker
selected from Table 8. As will be appreciated by one of skill in the art, the selection of the
short linker and long linker is to prevent the incorrect pairing of adjacent variable domains,

thereby facilitating the formation of the diabody configuration.

Table 8: Intramolecular Long Linkers

Linker # Name Amino Acid Sequence
L1 (G4S)3 GGGGSGGGGSGGGGS
L2 MTI110 18 GEGTSTGSGGSGGSGGAD
L3 MT103 18 VEGGSGGSGGSGGSGGVD

180



WO 2017/040344 PCT/US2016/049137

L4 UCHT1 29 RTSGPGDGGKGGPGKGPGGEGTKGTGPGG
L5 Y30 GSGEGSEGEGGGEGSEGEGSGEGGEGEGSG
L6 Y32 TGSGEGSEGEGGGEGSEGEGSGEGGEGEGSGT
L7 G1.30.3 GATPPETGAETESPGETTGGSAESEPPGEG
L8 G9_30_1 GSAAPTAGTTPSASPAPPTGGSSAAGSPST
L9 Y30_modified GEGGESGGSEGEGSGEGEGGSGGEGESEGG
L10 G1.30_1 STETSPSTPTESPEAGSGSGSPESPSGTEA
L1l G1.30_2 PTGTTGEPSGEGSEPEGSAPTSSTSEATPS
L12 G1.30_4 SESESEGEAPTGPGASTTPEPSESPTPETS
L13 UCHT1_modified | PEGGESGEGTGPGTGGEPEGEGGPGGEGGT

Table 9: Intermolecular Short Linkers

Name Amino Acid Sequence
S-1 SGGGGS
S-2 GGGGS
S-3 GGS
S-4 GSP

6. Chimeric Polypeptide Assembly Configurations

[00307] It is an object of the invention to provide chimeric polypeptide assembly
compositions that are designed and created in prodrug form in order to confer certain
structural, activity, pharmaceutical and pharmacologic properties. The design of the subject
compositions was driven by at least three important properties; 1) providing compositions
having bispecific binding domains with the capability to concurrently bind an effector cell to
a target cell with the resultant formation of an immunological synapse; 2) providing
compositions with a bulking moiety that i) shields the binding domains and reduces binding
affinity for the target antigens when the composition is in an intact prodrug form, i1) provides
enhanced half-life when administered to a subject, iii) reduces extravasation in normal tissues
and organs compared to diseased tissues (e.g., tumor), and iv) has an increased safety profile
compared to conventional bispecific cytotoxic antibody therapeutics; and 3) is capable of
being activated when cleaved by one or more mammalian proteases when in proximity of
diseased tissues, thereby releasing the bispecific binding domain such that it regains its full
binding affinity potential for the target antigens. The design of the subject compositions

takes advantage of the properties of XTEN and the peptidic release segment (RS)
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components, and their positioning relative to the first portion bispecific binding domains
achieves the foregoing properties.

[00308] Without being bound to a particular theory, it is believed that using the bispecific
binding domain format as described above, the released binding domains are capable of
killing target cells by recruitment of cytotoxic effector cells without any need for pre- and/or
co-stimulation. Further, the independence from pre- and/or co-stimulation of the effector cell
may substantially contribute to the exceptionally high cytotoxicity mediated by the released
binding domains. In some embodiments, the released second binding domain is designed
with binding specificities such that it has the capability to target cytotoxic effector cells (e.g.,
T cells, NK cells, cytokine induced killer cell (CIK cell)), to preselected surface antigens on
tumor cells in a subject while the first binding domain is designed with binding specificities
to tumor marker antigens associated with tumor cells, thereby effecting an immunological
synapse and a selective, directed, and localized effect of released cytokines and effector
molecules against the target tumor, with the result that tumor cells are damaged or destroyed,
resulting in antitumor activity and therapeutic benefit to a subject. In one embodiment, the
released second binding domain binds to an effector cell antigen that is capable of modulating
one or more functions of an effector cell, resulting in or contributed to the cytolytic effect on
the target tumor cell. The effector cell antigen can by expressed by the effector cell or other
cells. In some embodiments, the effector cell antigen is expressed on cell surface of the
effector cell. Non-limiting examples are CD3, CD4, CD8, CD25, CD38, CD69, CD45RO,
CD57, CD95, CD107, and CD154. In other embodiments, the effector cell antigen is a Th1
cytokine selected from IL2, IL.10, IL12, IFNy, and TNFa. Thus, it will be understood by one
of skill in the art that the configurations of the subject compositions are intended to
selectively or disproportionately deliver the active form of the composition to the target
tumor tissue or cancer cell, compared to healthy tissue or healthy cells in a subject in which
the composition is administered, with resultant therapeutic benefit. As is evident from the
foregoing, the invention provides a large family of polypeptides in designed configurations to
effect the desired properties.

[00309] In the case of XTEN as a bulking moiety, several unique and beneficial
physicochemical and pharmacologic properties are conferred to the subject compositions that
are XTENylated. Non-limiting examples of the enhanced properties of the subject
compositions include increases in the overall solubility and metabolic stability, reduced
susceptibility to proteolysis in circulation, reduced immunogenicity, reduced rate of

absorption when administered subcutaneously or intramuscularly, reduced clearance by the
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kidney, reduced toxicity, the shielding effect of XTEN on the first portion binding moieties
until released by cleavage of the RS, and enhanced pharmacokinetic properties. In particular,
it is specifically contemplated that the subject compositions are designed such that they have
an enhanced therapeutic index and reduced toxicity or side effects, achieved by a
combination of the shielding effect and steric hindrance of XTEN on binding affinity over the
first portion binding domains in the prodrug form, yet are able to release the bispecific
binding domains (achieved by inclusion of a peptidyl cleavage sequence in the RS
composition) in proximity to or within a target tissue (e.g., a tumor) that produces a protease
for which the RS is a substrate.

[00310] In one aspect, XTEN are used as a carrier in the compositions, the invention taking
advantage of the discovery that increasing the length of the non-repetitive, unstructured
polypeptides enhances the unstructured nature of the XTENs and correspondingly enhances
the physicochemical and pharmacokinetic properties of compositions comprising the XTEN
carrier. In general, XTEN with cumulative lengths longer that about 400 residues
incorporated into the composition results in longer half-life compared to shorter cumulative
lengths, e.g., shorter than about 290 residues. Not to be bound by a particular theory, the
XTEN can adopt open conformations due to the electrostatic repulsion between individual
charges of incorporated charged residues in the XTEN as well as because of the inherent
flexibility imparted by the particular hydrophilic amino acids in the sequence that lack
potential to confer secondary structure. The result is that the subject XTEN are useful, in part,
because they impart a high hydrodynamic radius to the resulting composition; a property that
confers a corresponding increased apparent molecular weight to the XTENylated composition
compared to the composition without the XTEN. The XTENylation results in compositions
that have increased hydrodynamic radii, increased apparent molecular weight, and increased
apparent molecular weight factor compared to a protein not linked to an XTEN. For
example, the XTEN can effectively enlarge the hydrodynamic radius of the composition
beyond the glomerular pore size of approximately 3-5 nm (corresponding to an apparent
molecular weight of about 70 kDa) (Caliceti. 2003. Pharmacokinetic and biodistribution
properties of poly(ethylene glycol)-protein conjugates. Adv Drug Deliv Rev 55:1261-1277),
resulting in reduced renal clearance of circulating proteins with a corresponding increase in
terminal half-life. The increased hydrodynamic radius imparted by XTEN also reduces the
extravasation of intact prodrug form of the chimeric polypeptide assembly compositions from
the circulatory system in areas of normal, healthy tissue with average pore sizes of 5-12 nm,

but permits the exit of the intact composition molecules in blood vessels that permeate
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tumors, where the epithelial cell junctions are more porous. It is long been known that
various functions of tumor vasculature are impaired, such as a higher vascular permeability
than normal vessels (Duran-Reynals, F. Studies on the localization of dyes and foreign
proteins in normal and malignant tissue. Am J Cancer 35:98-107 (1939); Babson AL,
Winnick T. Protein transfer in tumor-bearing rats. Cancer Res14:606—611 (1954)). These
impaired functions contributed to the higher concentration of plasma proteins detected in
tumor tissues than in normal tissues; a phenomenon was elucidated by Maeda and colleagues
(Matsumura Y, Maeda H. A new concept for macromolecular therapeutics in cancer
chemotherapy: mechanism of tumoritropic accumulation of proteins and the antitumor agent
smancs. Cancer Res 46:6387—6392 (1986); Maeda H, Matsumura Y. Tumoritropic and
lymphotropic principles of macromolecular drugs. Crit Rev Ther Drug Carrier Syst 6:193—
210 (1989), who described it as the enhanced permeability and retention effect, resultings
from a combination of the increased permeability of tumor blood vessels and the decreased
rate of clearance of functional lymphatic vessels in the tumor, with the net result that
macromolecules accumulate in tumors. It is generally known that the physiologic upper limit
of pore size in the capillary walls of most non-sinusoidal blood capillaries to the passage of
non-endogenous macromolecules ranges between 5 and 12 nm (Hemant Sarin. Physiologic
upper limits of pore size of different blood capillary types and another perspective on the dual
pore theory of microvascular permeability. J] Angiogenes Res. 2010; 2:14), while inter-
endothelial cell gaps in the blood-tumor barrier of both brain tumors and peripheral tumors
have been reported to range between 40 nm and 200 nm or greater in diameter (Sarin, H. et
al. Physiologic upper limit of pore size in the blood-tumor barrier of malignant solid tumors.
J. Translational Medicine 2009 7:51). In an object of the invention, the subject chimeric
polypeptide assembly compositions were designed to take advantage of this differential in
pore size by the addition of the bulking moiety, e.g., XTEN, such that extravasation of the
intact chimeric polypeptide assembly in normal tissue is reduced, but in the leaky
environment of the tumor vasculature or other areas of inflammation, the intact assembly can
extravasate and be activated by the proteases in the tumor environment, releasing the first
portion comprising the binding domains to the effector and target cells. In the case of the RS
of the chimeric polypeptide assembly, the design takes advantage of the circumstance that
when a chimeric polypeptide assembly is in proximity to diseased tissues; e.g., a tumor, that
elaborates one or more proteases, the RS seqeuences that are susceptible to the one or more
proteases expressed by the tumor are capable of being cleaved by the proteases (described

more fully, above). The action of the protease cleaves the release segment (RS) of the
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composition, releasing the first portion binding domains from the composition, decreasing
the molecular weight and hydrodynamic radius of the released first portion bispecific binding
domains. As will be appreciated, the decrease in molecular weight and hydrodynamic radius
of the composition also confers the property that the released first portion bispecific binding
domains are able to more freely move in solution, move through smaller pore spaces in tissue
and tumors, and extravsate more readily from the larger pores of the tumor vasculature into
the tumor, resulting in the attachment and linkage of the effector cell and the tumor cell. Such
property can be measured by different assays. In one embodiment, wherein the RS of the
chimeric polypeptide assembly is cleaved by a mammalian protease, upon cleavage and
release of the first portion bispecific binding domains and the third portion from said
composition, said first portion has a diffusion coefficient in phosphate buftered saline that is
at least 2-fold, 3-fold, 4-fold, 5-fold, 6-fold, 7-fold, 8-fold, 9-fold, 10-fold, 20-fold, 50-fold,
or 100-fold greater compared to the intact chimeric polypeptide assembly composition. In
another embodiment, the apparent molecular weight of the intact composition is at least 2-
fold, at least 3-fold, at least 4-fold, or at least 5-fold, or at least 10-fold greater than the first
portion released by cleavage of the RS by a mammalian protease, when the apparent
molecular weight is determined by size exclusion chromatography (SEC). In another
embodiment, the hydrodynamic radius of the intact chimeric polypeptide assembly
composition is at least 2-fold, or at least 3-fold, or at least 4-fold, or at least S5-fold, or at least
10-fold greater than the first portion released by cleavage of the RS by a mammalian
protease, when the hydrodynamic radius is determined by size exclusion chromatography
(SEC). In another embodiment, the invention provides a chimeric polypeptide assembly,
wherein upon cleavage of the second portion to release said first portion and said third
portion from said chimeric polypeptide assembly, the hydrodynamic radius of the released
first portion is less than about 30%, or less than about 40%, or less than about 50% of the
hydrodynamic radius of the intact chimeric polypeptide assembly, when hydrodynamic radius
is assessed by size exclusion chromatography. In another embodiment, the invention
provides a chimeric polypeptide assembly, wherein upon cleavage of the second portion to
release said first portion and said third portion from said chimeric polypeptide assembly, the
hydrodynamic radius of the released first portion is less than about 5 nm, or less than about 4
nm, or less than about 3 nm when hydrodynamic radius is determined by size exclusion
chromatography. In another embodiment, the invention provides a chimeric polypeptide
assembly, wherein the released first portion having a hydrodynamic radius of less than about

5 nm, or less than about 4 nm, or less than about 3 nm, when hydrodynamic radius is

185



WO 2017/040344 PCT/US2016/049137

determined by size exclusion chromatography, has greater ability to penetrate a tumor tissue
compared to an intact chimeric polypeptide assembly. In another embodiment, the invention
provides a chimeric polypeptide assembly, wherein the hydrodynamic radius of the intact
chimeric polypeptide assembly is greater than about 8 nm, or greater than about 9 nm, or
greater than about 10 nm when hydrodynamic radius is determined by size exclusion
chromatography, and wherein the intact chimeric polypeptide assembly is less able to
extravasate from vasculature of normal tissue of a subject compared to vasculature of a tumor
tissue.

[00311] It is contemplated that the subject compositions will, by their design and linkage to
XTEN, have enhanced pharmacokinetic properties when administer to a subject compared to
the corresponding first portion binding domains not linked to XTEN. In one embodiment, a
chimeric polypeptide assembly composition exhibits a terminal half-life in a subject that is
increased, upon or following administration to a subject, in comparison to the corresponding
first portion not linked to the composition, by at least about 2-fold, 3-fold, 4-fold, 5-fold, 6-
fold, 7-fold, 8-fold, 9-fold, 10-fold, 20-fold, 30-fold, 40-fold, or 100-fold greater. In another
embodiment, a chimeric polypeptide assembly composition exhibits increased area under the
curve (AUC), upon or following administration to a subject, in comparison to the
corresponding first portion not linked to the composition, of at least 25%, 50%, 100%, 200%,
or at least 300% or more. In another embodiment, a chimeric polypeptide assembly
composition exhibits a lower volume of distribution, upon or following administration to a
subject, in comparison to the corresponding first portion not linked to the composition, of at
least 25% lower, or 50%, or 100%, or 200%, or at least 300% lower. In one embodiment, a
chimeric polypeptide assembly composition exhibits a terminal half-life of at least about 20
h, or at least about 30 h, or at least about 32 h, or at least about 48 h, or at least about 72 h, or
at least about 96 h, or at least about 120 h, or at least about 144 h, or at least about 7 days, or
at least about 10 days, or at least about 14 days following administration to a subject. In
another aspect, it is specifically contemplated that because of the design of the subject
chimeric polypeptide assembly compositions that are preferentially activated by protease(s)
in association with a diseased tissue such as, but not limited to, a tumor, the concentration of
the released first portion in the circulation of a subject will be low, thereby contributing to the
improved safety profile and lower incidence of side effects compared to bispecific
compositions not having the protective bulking moiety and release segment. In one
embodiment, the invention provides a chimeric polypeptide assembly, wherein the plasma

Cmax concentration of the released first portion upon or following a single administration of
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the chimeric polypeptide composition to a subject does not exceed about 0.01 ng/ml, or about
0.03 ng/ml, or about 0.1 ng/ml, or about 0.3 ng/ml, or about 1 ng/ml, or about 10 ng/ml, or
about 100 ng/ml. In another embodiment, the invention provides a chimeric polypeptide
assembly, wherein the plasma Cmax concentration of the released first portion upon or
following a single administration of the chimeric polypeptide composition to a subject is a
least 3-fold lower, or at least 10-fold lower, or at least 30-fold lower, or at least 100-fold
lower than the plasma levels of the intact chimeric polypeptide assembly in the same subject.
In the foregoing embodiments of the paragraph, the subject is a mouse, or a rat, or a dog, or a
monkey, or a human.

[00312] In another embodiment, a chimeric polypeptide assembly composition exhibits
slower absorption after subcutaneous or intramuscular injection in a subject, in comparison to
the corresponding first portion not linked to the composition, such that the Cmax is at least
25%, 50%, 100%, 200%, or at least 300% lower, which, in turn, results in reductions in
adverse effects of the chimeric polypeptide assembly compositions that, collectively, results
in an increased period of time that a conjugation composition administered to a subject
provides or retains therapeutic activity.

[00313] In another aspect, it is specifically contemplated that the XTEN of the subject
chimeric polypeptide chimeric polypeptide assembly compositions provides both steric
hindrance and a shielding effect for the binding domains of the first portion of the
compositions such that both the effector cell binding component and the target cell binding
component of the intact prodrug form have a reduced ability to interact with their respective
ligands, but that upon cleavage of the RS by a protease and release of the XTEN and the
conversion of the prodrug form of the assembly to the activated form, the optimal binding
capacity of the released bispecific binding components is restored. Thus, the XTEN of the
intact chimeric polypeptide assembly composition inhibits the binding of the binding
domains to the tumor-specific marker or an antigen of a target cell antigen (e.g., EpCAM or
HER?2) and/or the effector cell antigen (e.g., CD3 T-cell antigen) compared to the binding
domains released by the cleavage of the RS by the protease. Conversely, the binding
domains of the released first portion from the composition by the action of the protease have
a higher binding affinity for their respective ligands compared to the binding domains of the
intact chimeric polypeptide assembly composition. It is an object of the invention that the
binding affinity of each binding domain of the released first portion from the chimeric
polypeptide assembly composition is greater for the respective target ligands compared to the

binding domains of the intact composition, such as when assayed in an in vitro binding assay
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as described herein. In one embodiment, the binding affinity of the effector cell binding
domain released from the composition by cleavage of the RS by a protease is at least 2-fold,
or at least 3-fold, or at least 4-fold, or at least 5-fold, or at least 6-fold, or at least 7-fold, or at
least 8-fold, or at least 9-fold, or at least 10-fold, or at least 20-fold greater for the effector
cell antigen compared to the effector cell binding domain of the intact chimeric polypeptide
assembly composition, as measured in an in vitro cell assay with an effector cell having said
effector cell antigen on the cell surface of said cell or in an ELISA with bound effector cell
antigen. In one embodiment, the effector cell antigen is CD3. In other embodiments, the
binding affinity of the tumor cell binding domain released from the composition by cleavage
of the RS by a protease is at least 2-fold, or at least 3-fold, or at least 4-fold, or at least 5-fold,
or at least 6-fold, or at least 7-fold, or at least 8-fold, or at least 9-fold, or at least 10-fold, or
at least 20-fold greater for the tumor-specific marker or target cell antigen compared to the
tumor cell binding domain of the intact chimeric polypeptide assembly composition, as
measured in an in vitro cell assay with an tumor cell having said antigen on the cell surface of
said cell or in an ELISA with bound effector cell antigen. In one embodiment of the
foregoing, the tumor-specific marker or an antigen of a target cell is selected from the group
consisting of alpha 4 integrin, Ang2, B7-H3, B7-H6, CEACAMS, cMET, CTLAA4,
FOLR1,EpCAM, CCR5, CD19, HER2, HER?2 neu, HER3, HER4, HER1 (EGFR), PD-L1,
PSMA, CEA, MUC 1(mucin), MUC-2, MUC3, MUC4, MUC5AC, MUC5B, MUC7, MUC16
BhCG, Lewis-Y, CD20, CD33, CD38, CD30, CD56 (NCAM), CD133, ganglioside GD3; 9-
O- Acetyl-GD3, GM2, Globo H, fucosyl GM1, GD2, carbonicanhydrase IX, CD44v6, Sonic
Hedgehog (Shh), Wue-1, plasma cell antigen 1, melanoma chondroitin sulfate proteoglycan
(MCSP), CCRS8, 6-transmembrane epithelial antigen of prostate (STEAP), mesothelin, A33
antigen, prostate stem cell antigen (PSCA), Ly-6, desmoglein 4, fetal acetylcholine receptor
(fnAChR), CD25, cancer antigen 19-9 (CA19-9), cancer antigen 125 (CA-125), Muellerian
inhibitory substance receptor type I (MISIIR), sialylated Tn antigen (s TN), fibroblast
activation antigen (FAP), endosialin (CD248), epidermal growth factor receptor variant III
(EGFRVIII), tumor-associated antigen L6 (TAL6), SAS, CD63, TAG72, Thomsen-
Friedenreich antigen (TF-antigen), insulin-like growth factor I receptor (IGF-IR ), Cora
antigen, CD7, CD22, CD70, CD79a, CD79b, G250, MT-MMPs, F19 antigen, CA19-9, CA-
125, alpha-fetoprotein (AFP), VEGFR1, VEGFR2, DLK1, SP17, ROR1, and EphA2. It is
specifically contemplated in the embodiments of the paragraph that the shielding effect of the
XTEN applies to both binding domains of the foregoing embodiments of the intact, prodrug
form of the chimeric polypeptide assembly, and that upon release of the XTEN from the
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chimeric polypeptide assembly composition by cleavage of the RS, the full binding capacity
of the respective binding domains is restored.

[00314] It is an object of the invention that the addition of the bulking moiety to the
composition results in a shielding effect in the intact chimeric polypeptide assembly
composition and the concomitant reduction in binding to T cells and target tissues results in
reduced production of Th1 T-cell associated cytokines or other proinflammatory mediators
during systemic exposure when administered to a subject such that the overall side-effect and
safety profile is improved compared to bispecific binding compositions not linked to a
binding moiety such as XTEN. As an important component of cellular immunity, the
production of IL-2, TNF-alpha, and IFN-gamma are hallmarks of a Th1 response
(Romagnani S. T-cell subsets (Th1 versus Th2). Ann Allergy Asthma Immunol. 2000.
85(1):9-18), particularly in T cells stimulated by anti-CD3 (Yoon, S.H. Selective addition of
CXCR3+CCR4-CD4+ Thl cells enhances generation of cytotoxic T cells by dendritic cells in
vitro. Exp Mol Med. 2009. 41(3):161-170), and 1l-4, IL-6, and IL-10 are also
proinflammatory cytokines important in a cytotoxic response for bispecific antibody
composition (Zimmerman, Z., et al. Unleashing the clinical power of T cells: CD19/CD3 bi-
specific T cell engager (BiTE®) antibody composition blinatumomab as a potential therapy.
Int. Immunol. (2015) 27(1): 31-37). In some embodiments, an intact, uncleaved chimeric
polypeptide assembly composition exhibits at least 2-fold, or at least 3-fold, or at least 4-fold,
or at least 5-fold, or at least 6-fold, or at least 7-fold, or at least 8-fold, or at least 9-fold, or at
least 10-fold, or at least 20-fold, or at least 30-fold, or at least 50-fold, or at least 100-fold, or
at least 1000-fold reduced potential to result in the production of Th1 and/or proinflammatory
cytokines when said assembly is in contact with the effector cell and a target cell in an in
vitro cell-based cytokine stimulation assay (such as described in the Examples, below)
compared to the cytokine levels stimulated by the corresponding released first portion
binding domains of a protease-treated chimeric polypeptide assembly composition in the in
vitro cell-based stimulation cytokine assay, wherein the cytokines are selected from the group
consisting of IL-2, IL-4, IL-6, IL-10, TNF-alpha and IFN-gamma. In one embodiment of the
foregoing, the production of the Th1 cytokine is assayed in an in vitro assay comprising
effector cells such as PBMC or CD3+ T cells and target cells having a tumor specific marker
antigen selected from the group consisting of alpha 4 integrin, Ang2, B7-H3, B7-H6,
CEACAMS, cMET, CTLA4, FOLR1,EpCAM, CCR5, CD19, HER2, HER?2 neu, HER3,
HER4, HER1 (EGFR), PD-L1, PSMA, CEA, MUC 1(mucin), MUC-2, MUC3, MUC4,
MUCSAC, MUCSB, MUC7, MUC16 BhCG, Lewis-Y, CD20, CD33, CD38, CD30, CD56
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(NCAM), CD133, ganglioside GD3; 9-O- Acetyl-GD3, GM2, Globo H, fucosyl GM1, GD2,
carbonicanhydrase IX, CD44v6, Sonic Hedgehog (Shh), Wue-1, plasma cell antigen 1,
melanoma chondroitin sulfate proteoglycan (MCSP), CCR8, 6-transmembrane epithelial
antigen of prostate (STEAP), mesothelin, A33 antigen, prostate stem cell antigen (PSCA),
Ly-6, desmoglein 4, fetal acetylcholine receptor (fnAChR), CD25, cancer antigen 19-9
(CA19-9), cancer antigen 125 (CA-125), Muellerian inhibitory substance receptor type II
(MISIIR), sialylated Tn antigen (s TN), fibroblast activation antigen (FAP), endosialin
(CD248), epidermal growth factor receptor variant III (EGFRvIII), tumor-associated antigen
L6 (TALO), SAS, CD63, TAG72, Thomsen-Friedenreich antigen (TF-antigen), insulin-like
growth factor I receptor (IGF-IR ), Cora antigen, CD7, CD22, CD70, CD79a, CD79b, G250
MT-MMPs, F19 antigen, CA19-9, CA-125, alpha-fetoprotein (AFP), VEGFR1, VEGFR2,
DLKI1, SP17, ROR1, and EphA2. In another embodiment of the foregoing, the cytokine is

2

IL-2. In another embodiment of the foregoing, the cytokine is TNFalpha. In another
embodiment of the foregoing, the cytokine is IFN-gamma. In another embodiment, an
intact, uncleaved chimeric polypeptide assembly composition administered to a subject
having a tumor with an antigen that can be bound by the binding domain of the released first
portion of the assembly exhibits at least 2-fold, at least 3-fold, at least 4-fold, at least 5-fold,
at least 6-fold, at least 7-fold, at least 8-fold, at least 9-fold, at least 10-fold, at least 20-fold,
at least 30-fold, at least 5S0O-fold, at least 100-fold, or at least 1000-fold reduced potential to
result in the production of Th1 and/or proinflammatory cytokines in the subject compared to
the cytokine levels produced by the corresponding released binding domains of a protease-
treated chimeric polypeptide assembly composition in a comparable subject with a tumor. In
the foregoing embodiment, the cytokines can be assessed from a blood, fluid, or tissue
sample removed from the subject. In the foregoing embodiment, the subject can be mouse,
rat, monkey, and human. In an advantage of the subject chimeric polypeptide assembly
compositions, however, it has been discovered that the cytolytic properties of the
compositions do not require prestimulation by cytokines; that formation of the
immunological synapse of the effector cell bound to the target cell by the first portion binding
domains is sufficient to effect cytolysis or apoptosis in the target cell. Nevertheless, the
production of proinflammatory cytokines are useful markers to assess the potency or the
effects of the subject chimeric polypeptide assembly compositions; whether by in vitro assay
or in the monitoring of treatment of a subject with a tumor.

[00315] In accordance with the binding domain embodiments referred to above, it is

advantageous if the binding site recognizing the tumor cell marker antigen has a high binding
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affinity in order to capture the target cells to be destroyed with high efficiency. The chimeric
polypeptide assembly compositions of the invention have the advantage that they may be
used a number of times for killing tumour cells since, in preferred embodiments, the target
cell binding domain has an affinity with a K4 value in the range of 107 to 107'° M, as
determined in an vitro binding assay. If the affinity of a bispecific binding domain for binding
a target tumor antigen is too high, the composition binds the expressing tumour cell and
remains on its surface, making it unable to release and bind to another cell. In one
embodiment, the effector cell binding domain of a subject chimeric polypeptide assembly
composition has a binding constant of between 10~ and 10”'M, as determined in an vitro
binding assay, detailed examples of which are described in the Examples, below. In another
embodiment, the effector cell binding domain of a subject chimeric polypeptide assembly
composition has a binding constant of between 10 and 10™"°M, as determined in an vitro
binding assay.

[00316] In one aspect, it is a feature of the designed composition that when the RS of the
chimeric polypeptide assembly is cleaved by a mammalian protease in the environment of the
target cell and is converted from the prodrug form to the activated form, upon cleavage and
release of the first portion bispecific binding domains and the third portion from said
composition, said first portion concurrently binds to a T cell bearing the effector cell antigen,
e.g., CD3, and to a tumor cell bearing the tumor-specific marker or an antigen of a target cell
targeted by the first binding domain, whereupon the effector cell is activated. In some
embodiments, wherein the assembly is activated by the cleavage of the RS, the subsequent
concurrent binding of the effector cell and the target cell results in at least a 3-fold, or a 10-
fold, or a 30-fold, or a 100-fold, or a 300-fold, or a 1000-fold activation of the effector cell,
wherein the activation is assessed by the production of cytokines, cytolytic proteins, or lysis
of the target cell, assessed in an in vitro cell-based assay. In another embodiment, the
concurrent binding of a T cell bearing the human CD3 antigen and a tumor cell bearing the
tumor-specific marker or an antigen of a target cell by the released first portion binding
domains forms an immunologic synapse, wherein the binding results in the release of T cell-
derived effector molecules capable of lysing the tumor cell. Non-limiting examples of the in
vitro assay for measuring effector cell activation and/or cytolysis include cell membrane
integrity assay, mixed cell culture assay, FACS based propidium Iodide assay, trypan Blue
influx assay, photometric enzyme release assay, ELISA, radiometric 51Cr release assay,
fluorometric Europium release assay, CalceinAM release assay, photometric MTT assay,

XTT assay, WST-1 assay, alamarBlue assay, radiometric 3H-Thd incorporation assay,
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clonogenic assay measuring cell division activity, fluorometric Rhodamine123 assay
measuring mitochondrial transmembrane gradient, apoptosis assay monitored by FACS-
based phosphatidylserine exposure, ELISA-based TUNEL test assay, caspase activity assay,
and cell morphology assay, or other assays known in the art for the assay of cytokines,
cytolytic proteins, or lysis of cells, or the methods of the Examples, below.

[00317] It will be appreciated by one of skill in the art that in the context of treatment of a
subject using the subject compositions, the chimeric polypeptide assembly are present in a
prodrug form and are converted to a more active form when entering a certain cellular
environment by the action of proteases colocalized with the cellular environment. Upon
release from the composition by the action of the protease(s) in the target tissue, the second
binding domain with binding specificity to an effector cell antigen and the first binding
domain with binding specificity to a tumor-specific marker or an antigen of a target cell
regain their full capability to concurrently bind to and link together the effector cell to the
target cell, forming an immunological synapse. The formation of the immuological synapse
causes the effector cell to become activated, with various signal pathways turning on new
gene transcription and the release, by exocytosis, the effector molecule contents of its
vesicles. Depending on the type of effector cell, different cytokines and lymphokines are
released; e.g., Type 1 helper T cells (Th1) release cytokines like IFN-y and TNF-f§ while
Type 2 helper T cells (Th2) release cytokines like IL-4, IL-5, IL-10, and IL-13 that stimulate
B cells, and cytotoxic T Lymphocytes (CTLs) release cytotoxic molecules like perforin and
granzymes that kill the target (collectively, “effector molecules™). It is specifically
contemplated that upon the concurrent binding to and linking together the effector cell to the
target tumor cell by the released bispecific binding domains of the first portion of the
chimeric polypeptide assembly, at very low effector to target (E:T) ratios the tumor cell is
acted upon by the effector molecules released by the effector cell into the immunological
synapse between the cells, resulting in damage, perforin-mediated lysis, granzyme B-induced
cell death and/or apoptosis of the tumor cell. Thus, in another aspect, it is a feature of the
designed composition that when the chimeric polypeptide assembly is administered to a
subject with a tumor, the prodrug form remains in the circulatory system in normal tissue but
is able to extravasate in the more permeable vasculature of the tumor such that the prodrug
form of the assembly is activated by the proteases co-localized with the tumor and that the
released first portion second binding domain concurrently binds an effector cell (e.g., CD3
antigen of a T cell) and a tumor cell expressing the tumor-specific market targeted by the first

binding domain of the composition, whereupon the effector cell is activated and lysis of the
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tumor cell is effected. In one embodiment of the foregoing, the released first portion in the
tumor of the subject concurrently bound to a tumor cell and an effector cell exhibits an
increased ability to activate effector cells of at least 10-fold, or at least 30-fold, or at least
100-fold, or at least 200-fold, or at least 300-fold, or at least 400-fold, or at least 500-fold, or
at least 1000-fold compared to the corresponding intact chimeric polypeptide assembly
composition. In another embodiment of the foregoing, the released first portion in the tumor
of the subject concurrently bound to a tumor cell and an effector cell exhibits an increased
ability to lyse the tumor cell of at least 10-fold, or at least 30-fold, or at least 100-fold, or at
least 200-fold, or at least 300-fold, or at least 400-fold, or at least 500-fold, or at least 1000-
fold compared to the corresponding intact chimeric polypeptide assembly composition. In
the foregoing embodiments, the effector cell activation and/or the cytotoxicity is assayed by
conventional methods known in the art, such as cytometric measurement of activated effector
cells, assay of cytokines, measurement of tumor size, or by histopathology. In the foregoing
embodiments, the subject can be mouse, rat, dog, monkey, and human.
[00318] As is evident from the foregoing, the invention provides a large family of
polypeptides in designed configurations to effect the desired properties; specific formulae of
which are provided herein. In one embodiment, the invention provides a chimeric polypeptide
assembly composition with a first portion comprising the first binding domain and the second
binding domain, a second portion comprising the release segment, and a third portion
comprising the bulking moiety. In the embodiment, the invention provides a composition
having the configuration of formula I (depicted N-terminus to C-terminus):

(first portion)-(second portion)-(third portion) I
wherein first portion is a bispecific comprising two scFv wherein the first binding domain has
specific binding affinity to a tumor-specific marker or an antigen of a target cell and the
second binding domain has specific binding affinity to an effector cell; the second portion
comprises a release segment (RS) capable of being cleaved by a mammalian protease; and the
third portion is a bulking moiety. In the foregoing embodiment, the first portion binding
domains can be in the order (VL-VH)1-(VL-VH)2, wherein “1” and “2” represent the first
and second binding domains, respectively, or (VL-VH)1-(VH-VL)2, or (VH-VL)1-(VL-
VH)2, or (VH-VL)1-(VH-VL)2, wherein the paired binding domains are linked by a
polypeptide linker as described herein, below. In one embodiment, the first portion VL and
VH are selected from Tables 1 and 2; RS is selected from the group of sequences set forth in
Table 4; and the bulking moiety is selected from the group consisting of: XTEN; albumin

binding domain; albumin; IgG binding domain; polypeptides consisting of proline, serine,
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and alanine; fatty acid; Fc domain; polyethylene glycol (PEG), PLGA; and hydoxylethyl
starch. Where desired, the bulking moiety is an XTEN having at least about 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% sequence identity to a sequence selected
from the group of sequences set forth in Table 5. In the foregoing embodiments, the
composition is a recombinant fusion protein. In another embodiment, the portions are linked
by chemical conjugation. A schematic of the composition configuration of formula I is
presented in FIG. 6.
[00319] In another embodiment, the invention provides a composition having the
configuration of formula II (depicted N-terminus to C-terminus):

(third portion)-(second portion)-(first portion) II
wherein first portion is a bispecific comprising two scFv wherein the first binding domain has
specific binding affinity to a tumor-specific marker or an antigen of a target cell and the
second binding domain has specific binding affinity to an effector cell; the second portion
comprises a release segment (RS) capable of being cleaved by a mammalian protease; and the
third portion is a bulking moiety. In the foregoing embodiment, the first portion binding
domains can be in the order (VL-VH)1-(VL-VH)2, wherein “1” and “2” represent the first
and second binding domains, respectively, or (VL-VH)1-(VH-VL)2, or (VH-VL)1-(VL-
VH)2, or (VH-VL)1-(VH-VL)2, wherein the paired binding domains are linked by a
polypeptide linker as described herein, below. In one embodiment, the first portion VL and
VH are selected from Tables 1 and 2; RS is selected from the group of sequences set forth in
Table 4; and the bulking moiety is selected from the group consisting of: XTEN; albumin
binding domain; albumin; IgG binding domain; polypeptides consisting of proline, serine,
and alanine; fatty acid; and Fc domain. Where desired, the bulking moiety is an XTEN
having at least about 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100%
sequence identity to a sequence selected from the group of sequences set forth in Table 5. In
the foregoing embodiments, the composition is a recombinant fusion protein. In another
embodiment, the portions are linked by chemical conjugation. A schematic of the
composition configuration of formula I is presented in FIG. 6.
[00320] In another embodiment, the invention provides a composition having the
configuration of formula III (depicted N-terminus to C-terminus):

(fifth portion)-(fourth portion)-(first portion)-(second portion)-(third portion) I
wherein first portion is a bispecific comprising two scFv wherein the first binding domain has
specific binding affinity to a tumor-specific marker or an antigen of a target cell and the

second binding domain has specific binding affinity to an effector cell; the second portion
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comprises a release segment (RS) capable of being cleaved by a mammalian protease; the
third portion is a bulking moiety; the fourth portion comprises a release segment (RS) capable
of being cleaved by a mammalian protease which may be identical or different from the
second portion; and the fifth portion is a bulking moiety that may be identical or may be
different from the third portion. In the foregoing embodiment, the first portion binding
domains can be in the order (VL-VH)1-(VL-VH)2, wherein “1” and “2” represent the first
and second binding domains, respectively, or (VL-VH)1-(VH-VL)2, or (VH-VL)1-(VL-
VH)2, or (VH-VL)1-(VH-VL)2, wherein the paired binding domains are linked by a
polypeptide linker as described herein, below. In the foregoing embodiments, the RS is
selected from the group of sequences set forth in Table 4. In the foregoing embodiments, the
bulking moiety is selected from the group consisting of: XTEN; albumin binding domain;
albumin; IgG binding domain; polypeptides consisting of proline, serine, and alanine; fatty
acid; and Fc domain. Where desired, the bulking moiety is an XTEN having at least about
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% sequence identity to a
sequence selected from the group of sequences set forth in Table 5. In the foregoing
embodiments, the composition is a recombinant fusion protein. In another embodiment, the
portions are linked by chemical conjugation.

[00321] The subject compositions, based on their design and specific components, address the
long-felt need to provide bispecific therapeutics that have more selectivity, greater half-life,
and result in less toxicity and fewer side effects once they are cleaved by proteases found in
associated with the target tissues or tissues rendered unhealthy by a disease, such that the
subject compositions have improved therapeutic index compared to bispecific antibody
compositions known in the art. Such compositions are useful in the treatment of certain
diseases, including, but not limited to cancer. It will be appreciated by those of skill in the art
that the compositions of the instant invention achieve this reduction in non-specific
interactions by a combination of mechanism, which include steric hindrance by locating the
binding domains to the bulky XTEN molecules, steric hindrance in that the flexible,
unstructured characteristic of the long flexible XTEN polypeptides, by being tethered to the
composition, are able to oscillate and move around the binding domains, providing blocking
between the composition and tissues or cells, as well as a reduction in the ability of the intact
composition to penetrate a cell or tissue due to the large molecular mass (contributed to by
both the actual molecular weight of the XTEN and due to the large hydrodynamic radius of
the unstructured XTEN) compared to the size of the individual binding domains. However,

the compositions are designed such that when in proximity to a target tissue or cell bearing or
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secreting a protease capable of cleaving the RS, or when internalized into a target cell or
tissue when a binding domain has bound the ligand, the bispecific binding domains are
liberated from the bulk of the XTEN by the action of the protease(s), removing the steric
hindrance barrier, and is freer to exert its pharmacologic effect. The subject compositions
find use in the treatment of a variety of conditions where selective delivery of a therapeutic
bispecific antibody composition to a cell, tissue or organ is desired. In one embodiment, the
target tissue is a cancer, which may be a leukemia, a lymphoma, or a tumor of an organ or

system.

II1). PHARMACEUTICAL COMPOSITIONS

[00322] The present invention provides pharmaceutical compositions comprising chimeric
polypeptide assembly compositions. In one embodiment, the pharmaceutical composition
comprises the chimeric polypeptide assembly and one or more pharmaceutically acceptable
carriers. In another embodiment, the pharmaceutical composition comprises the chimeric
polypeptide assembly of any one of the embodiments described herein and optionally,
suitable formulations of carrier, stabilizers and/or excipients. In another embodiment, the
pharmaceutical composition comprises the T cell binding composition of any one of the
embodiments described herein and optionally, suitable formulations of carrier, stabilizers
and/or excipients. Suitable excipients and acceptable carriers or include: buffering agents
such as sodium citrate, dicalcium phosphate, or sodium phosphate; preservatives; co-solvents;
antioxidants, including ascorbic acid and methionine; chelating agents such as EDTA; metal
complexes (e.g., Zn-protein complexes); polymers, such as polyesters, polyoxyethylene-
stearates, polyoxyethylene alkyl ethers, e.g. polyoxyethylene monolauryl ether,
alkylphenylpolyoxyethylene ethers (Triton-X), polyoxyethylene-polyoxypropylene
copolymer, and polethylene glycols; salt-forming counter-ions, such as sodium, polyhydric
sugar alcohols; amino acids, such as alanine, glycine, asparagine, 2-phenylalanine, and
threonine; sugars or sugar alcohols, such as trehalose, sucrose, octasulfate, sorbitol or xylitol
stachyose, mannose, sorbose, xylose, ribose, myoinisitose, galactose, lactitol, ribitol,
myoinisitol, polysorbate, galactitol, glycerol, cyclitols (e.g., inositol); sulfur containing
reducing agents, such as glutathione, thioctic acid, sodium thioglycolate, thioglycerol,
[alpha]-monothioglycerol, and sodium thio sulfate; low molecular weight proteins, such as
human serum albumin, bovine serum albumin, gelatin; and hydrophilic polymers, such as

polyvinylpyrrolidone.
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[00323] The pharmaceutical compositions of the present invention can be formulated
according to known methods to prepare pharmaceutically useful compositions, whereby the
polypeptide is combined in admixture with a pharmaceutically acceptable carrier vehicle,
such as aqueous solutions or buffers, pharmaceutically acceptable suspensions and emulsions.
Examples of non-aqueous solvents include propyl ethylene glycol, polyethylene glycol and
vegetable oils. Therapeutic formulations of the pharmaceutical compositions are prepared for
storage by mixing the active ingredient having the desired degree of purity with optional
physiologically acceptable carriers, excipients or stabilizers, as described in Remington's
Pharmaceutical Sciences 16th edition, Osol, A. Ed. (1980), in the form of lyophilized
formulations or aqueous solutions. In addition, the pharmaceutical compositions can also
contain other pharmaceutically active compounds or a plurality of compositions of the
invention.

[00324] The compositions of the invention may be formulated using a variety of excipients.
Suitable excipients include microcrystalline cellulose (e.g. Avicel PH102, Avicel PH101),
polymethacrylate, poly(ethyl acrylate, methyl methacrylate, trimethylammonioethyl
methacrylate chloride) (such as Eudragit RS-30D), hydroxypropyl methylcellulose (Methocel
K100M, Premium CR Methocel K100M, Methocel ES, Opadry®), magnesium stearate, talc,
triethyl citrate, aqueous ethylcellulose dispersion (Surelease®), and protamine sulfate. The
slow release agent may also comprise a carrier, which can comprise, for example, solvents,
dispersion media, coatings, antibacterial and antifungal agents, isotonic and absorption
delaying agents. Pharmaceutically acceptable salts can also be used in these slow release
agents, for example, mineral salts such as hydrochlorides, hydrobromides, phosphates, or
sulfates, as well as the salts of organic acids such as acetates, proprionates, malonates, or
benzoates. The composition may also contain liquids, such as water, saline, glycerol, and
ethanol, as well as substances such as wetting agents, emulsifying agents, or pH buffering
agents. Liposomes may also be used as a carrier.

[00325] The pharmaceutical compositions may be administered for therapy by any suitable
route including parenteral (including subcutaneous, subcutaneous by infusion pump,
intramuscular, intravenous, intra-arterial, and intradermal), intravitreally, intrathecally,
intraperitoneally, intraabdominally, and pulmonary. It will also be appreciated that the
preferred route will vary with the condition and age of the recipient, and the disease being
treated.

[00326] In some embodiments, the pharmaceutical composition comprising a chimeric

polypeptide assembly of the embodiments described herein are used in a method for
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treatment of a disease, the method comprising administering the pharmaceutical composition
to a subject with the disease according to a treatment regimen comprising one or more
consecutive doses using a therapeutically effective dose. treatment regimen is part of a
specified treatment cycle. In one embodiment, the specified treatment cycle comprises
administration of the pharmaceutical composition twice a week, every week, every 10 days,
every two weeks, every three weeks, or every month per each treatment cycle. In another
embodiment, the treatment regimen results in the improvement of a clinical parameter or
endpoint associated with the disease in the subject wherein the clinical parameter or endpoint
is selected from one or any combination of the group consisting of tumor shrinkage as a
complete, partial or incomplete response; time-to-progression, time to treatment failure,
biomarker response; progression-free survival; disease free-survival; time to recurrence; time
to metastasis; time of overall survival, improvement of quality of life; and improvement of
symptoms. In other embodiments, the pharmaceutical composition comprising a chimeric
polypeptide assembly of the embodiments described herein is prepared as a medicament for
the treatment of a disease in a subject. In the foregoing embodiments of this paragraph, the
disease can be carcinoma, Hodgkin's lymphoma, and non-Hodgkin's lymphoma, diffuse large
B cell lymphoma, follicular lymphoma, mantle cell lymphoma, blastoma, breast cancer,
ER/PR+ breast cancer, Her2+ breast cancer, triple-negative breast cancer, colon cancer, colon
cancer with malignant ascites, mucinous tumors, prostate cancer, head and neck cancer, skin
cancer, melanoma, genito-urinary tract cancer, ovarian cancer, ovarian cancer with
malignant ascites, peritoneal carcinomatosis, uterine serous carcinoma, endometrial cancer,
cervix cancer, colorectal, uterine cancer, mesothelioma in the peritoneum, kidney cancer,
Wilm's tumor, lung cancer, small-cell lung cancer, non-small cell lung cancer, gastric cancer,
stomach cancer, small intestine cancer, liver cancer, hepatocarcinoma, hepatoblastoma,
liposarcoma, pancreatic cancer, gall bladder cancer, cancers of the bile duct, esophageal
cancer, salivary gland carcinoma, thyroid cancer, epithelial cancer, arrhenoblastoma,
adenocarcinoma, sarcoma, and B-cell derived chronic lymphatic leukemia. In one
embodiment, the medicament is prepared for administration to the subject by the parenteral
route (by intra-arterial or intravenous routes). In another embodiment, the medicament is
prepared for administration to a subject by the subcutaneous route. In another embodiment,
the medicament is prepared for the treatment of a disease in a subject for administration to the
subject by the intradermal route. Where desired, the pharmaceutical composition comprising
a chimeric polypeptide assembly of the embodiments described herein is prepared as a

medicament for treatment of a disease in a subject wherein administration is by the
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intraabdominal or intraperitoneal route for the treatment of tumors and/or ascites in the
abdominal cavity.

[00327] In another aspect, the invention relates to formulations of the pharmaceutical
compositions. In one embodiment, the pharmaceutical composition may be supplied as a
lyophilized powder to be reconstituted prior to administration. In one embodiment, the
pharmaceutical composition may be supplied as a lyophilized powder to be reconstituted
using normal saline, D5 water, lactated Ringer's, and the like, for administration. In another
embodiment, the composition may also be supplied in a liquid form, which can be
administered directly to a patient. In one embodiment, the pharmaceutical composition is
supplied as a liquid in a pre-filled syringe for a single injection. In one embodiment, the
pharmaceutical composition is supplied as a liquid in a vial. In another embodiment, the
pharmaceutical composition is supplied as a lyophilized powder in a vial. For liquid
formulations of the pharmaceutical composition embodiments, a desired property is that the
formulation be supplied in a form that can pass through a needle for intravenous,
intramuscular, intraarticular, or subcutaneous administration. In one embodiment, the
pharmaceutical composition is in a liquid form. In another embodiment, the pharmaceutical
composition is in a pre-filled syringe for use as a single injection. In one embodiment, the
pharmaceutical composition is formulated in a saline buffer solution at a concentration of at
least at least 1 uM, or at least 10 uM, or at least 100 uM, or at least 1 mM, or at least 2 mM,
or at least 3 mM, or at least 4 mM, or at least 5 mM, or at least 6 mM, or at least 7 mM, or at
least 8 mM, or at least 9 mM, or at least 10 mM, wherein such solution can be passed through
a25,26,27, 28,29, 30, 31, or 32 gauge needle for intradermal, subcutaneous, intravenous,
intra-arterial, intraabdominal, intraperitoneal, intrathecal, or intramuscular administration.
Syringe pumps may also be used to deliver the pharmaceutical compositions of the invention.
Such devices are described in U.S. Pat. Nos. 4,976,696; 4,933,185, 5,017,378; 6,309,370;
6,254,573; 4,435,173; 4,398,908; 6,572,585; 5,298.022; 5,176,502: 5,492,534 5,318,540;
and 4,988,337, the contents of which are incorporated herein by reference. One skilled in the
art, considering both the disclosure of this invention and the disclosures of these other patents
could produce a syringe pump for the extended release of the compositions of the present

invention.

IV). METHODS AND USES OF CHIMERIC POLYPEPTIDE ASSEMBLY
COMPOSITIONS

199



WO 2017/040344 PCT/US2016/049137

[00328] The present invention provides cleavable chimeric polypeptide assembly
compositions, or ProTIA (Protease Triggered Immune Activator), and pharmaceutical
compositions comprising a chimeric polypeptide assembly that are particularly useful in
medical settings; for example in the prevention, treatment and/or the amelioration of certain
cancers, tumors or inflammatory diseases.

[00329] A number of therapeutic strategies have been used to design the chimeric polypeptide
assembly compositions for use in methods of treatment of a subject with a cancerous disease,
including the modulation of T cell responses by targeting TcR signalling, particularly using
VL and VH portions of the anti-human CD3 monoclonal antibodies that are widely used
clinically in immunosuppressive regimes. The CD3-specific monoclonal OKT3 was the first
such monoclonal approved for use in humans (Sgro, Toxicology 105 (1995), 23-29) and is
widely used clinically as an immunosuppressive agent in transplantation (Chatenoud L:
Immunologic monitoring during OKT3 therapy. Clin Transplant 7:422-430, 1993).
Moreover, anti-CD3 monoclonals can induce partial T cell signalling and clonal anergy
(Smith, J. Exp. Med. 185 (1997), 1413-1422). OKTS3 reverses allograft tissue rejection most
probably by blocking the function of all T cells, which play a major role in acute rejection.
The OKTS3 reacts with and blocks the function of the CD3 complex in the membrane of T
cells; the CD3 complex being associated with the antigen recognition structure of T cells
(TCR), which is essential for signal transduction. These and other such CD3 specific
antibodies are able to induce various T cell responses, including cytokine production (Von
Wussow, Human gamma interferon production by leukocytes induced with monoclonal
antibodies recognizing T cells. J. Immunol. 127:1197-1200 (1981), proliferation and
suppressor T-cell induction. Depending on the conditions, CD3 specific monoclonal antibody
can either inhibit or induce cytotoxicity (Kimball JA, et al. The OKT3 Antibody Response
Study: a multicentre study of human anti-mouse antibody (HAMA) production following
OKT3 use in solid organ transplantation. Transplant Immunol. 3:212-221 (1995). In cancer,
attempts have been made to utilize cytotoxic T cells to lyse cancer cells. To effect target cell
lysis, cytotoxic T cells require direct cell-to-cell contact; the TCR on the cytotoxic T cell
must recognize and engage the appropriate antigen on the target cell. This creates the
immulogic synapse that, in turn initiates a signaling cascade within the cytotoxic T cell,
causing T-cell activation and the production of a variety of cytotoxic cytokines and effector
molecules. Perforin and granzymes are highly toxic molecules that are stored in preformed
granules that reside in activated cytotoxic T cells. After recognition of the target cell, the

cytoplasmic granules of the engaged cytotoxic T cells migrate toward the cytotoxic T-cell
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membrane, ultimately fusing with it and releasing their contents in directed fashion into the
immunolgical synapse to form a pore within the membrane of the target cell, disrupting the
tumor cell plasma membrane. The created pore acts as a point of entry for granzymes; a
family of serine proteases that that induce apoptosis of the tumor cells. These and other
effector molecules are described more fully, above. The invention contemplates methods of
use of bispecific compositions that are engineered to target a range of malignant cells, such
as tumors, in addition to the effector cells, in order to initiate target cell lysis and to effect a
beneficial therapeutic outcome by the mechanisms described, above. The compositions are
designed such that one binding domain binds and engages CD3 to activate the cytotoxic T
cell while the second binding domain can be designed to target a variety of different target
cell antigens that are characteristic of specific malignancies; bridging them together for the
creation of the immunological synapse. In a particular advantage of the design, the physical
binding of the cytotoxic effector cell and the cancer cell eliminates the need for antigen
processing, MHCI/B2-microglobulin, as well as co-stimulatory molecules. Examples of
important tumor cell markers include the epithelial cell adhesion molecule (Ep-CAM); a cell
surface glycoprotein expressed in multiple solid tumors. Another example is HER2/neu, also
expressed in several solid tumors, such as breast cancer. Other cancer cell markers and
representative VL and VH sequences that can be utilized to create binding domains of the
inventive chimeric polypeptide assembly compositions are listed in Table 2 or described
herein. Because of the range of tumor-specific markers (more extensively described, above)
that can be engineered into the various embodiments of the subject compositions antibodies,
it will be appreciated that the resulting compositions will have utility against a variety of
cancers, including solid and hematological tumors. In one embodiment, the invention
provides a method of treatment of a subject with a tumor. The tumor being treated can
comprise tumor cells arising from a cell selected from the group consisting of stromal cell,
fibroblasts, myofibroblasts, glial cells, epithelial cells, fat cells, lymphocytic cells, vascular
cells, smooth muscle cells, mesenchymal cells, breast tissue cells, prostate cells, kidney cells,
brain cells, colon cells, ovarian cells, uterine cells, bladder cells, skin cells, stomach cells,
genito-urinary tract cells, cervix cells, uterine cells, small intestine cells, liver cells,
pancreatic cells, gall bladder cells, bile duct cells, esophageal cells, salivary gland cells, lung
cells, and thyroid cells. In a further advantage of the compositions, as the cytotoxic effector
cells are not consumed during the damage/destruction of the bridged target cancer cell, after
causing lysis of one target cell, an activated effector cell can release and move on through the

local tissue towards other target cancer cells, bind the target antigen, and initiate additional
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cell lysis. In addition, it is contemplated that in a localized environment like a solid tumor,
the release of effector cell molecules such as perforin and granzymes will result in damage to
tumor cells that are adjacent but not bound by a given molecule of the bispecific binding
domains, resulting in stasis of growth or regression of the tumor.

[00330] Accordingly, the utility of the invention will be understood; that after administration
of a therapeutically effective dose of pharmaceutical composition comprising a chimeric
polypeptide assembly described herein to a subject with a cancer or tumor having the target
cell marker, the composition can be acted upon by proteases in association with the cancer or
tumor cells, releasing the bispecific first portion binding domains such that an immunological
synapse can be created by the linking of the target cell and a effector cell, with the result that
effector cell-derived effector molecules capable of lysing the target cell are released into the
synapse, leading to apoptosis, cytolysis, or death of the target cancer or tumor cell.
Furthermore, it will be appreciated by one of skill in the art that use of the chimeric
polypeptide assembly compositions can result in a sustained and more generalized beneficial
therapeutic effect than a “single kill” once the immunological synapse is formed by the
binding of the released binding domains to the effector cell and target cancer cell.

[00331] In one aspect, the invention relates to methods of treating a disease in a subject, such
as a cancer or an inflammatory disorder. In some embodiments, the invention provides a
method of treating a disease in a subject, comprising administering to the subject in need
thereof a therapeutically effective amount of a pharmaceutical composition comprising a
chimeric polypeptide assembly described herein. A therapeutically effective amount of the
pharmaceutical composition may vary according to factors such as the disease state, age, sex,
and weight of the individual, and the ability of the antibody or antibody portion to elicit a
desired response in the individual. A therapeutically effective amount is also one in which
any toxic or detrimental effects of the subject compositions are outweighed by the
therapeutically beneficial effects. A prophylactically effective amount refers to an amount of
pharmaceutical composition required for the period of time necessary to achieve the desired
prophylactic result.

[00332] In one embodiment of the method of treating a disease in a subject, the disease for
treatment can be carcinomas, Hodgkin's lymphoma, non-Hodgkin's lymphoma, B cell
lymphoma, T-cell lymphoma, follicular lymphoma, mantle cell lymphoma, blastoma, breast
cancer, colon cancer, prostate cancer, head and neck cancer, any form of skin cancer,
melanoma, genito-urinary tract cancer, ovarian cancer, ovarian cancer with malignant ascites,

peritoneal carcinomatosis, uterine serous carcinoma, endometrial cancer, cervical cancer,
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colorectal cancer, an epithelia intraperitoneal malignancy with malignant ascites, uterine
cancer, mesothelioma in the peritoneum kidney cancers, lung cancer, small-cell lung cancer,
non-small cell lung cancer, gastric cancer, esophageal cancer, stomach cancer, small intestine
cancer, liver cancer, hepatocarcinoma, hepatoblastoma, liposarcoma, pancreatic cancer, gall
bladder cancer, cancers of the bile duct, salivary gland carcinoma, thyroid cancer, epithelial
cancer, adenocarcinoma, sarcomas of any origin, primary hematologic malignancies
including acute or chronic lymphocytic leukemias, acute or chronic myelogenous leukemias,
myeloproliferative neoplastic disorders, or myelodysplastic disorders, myasthenia gravis,
Morbus Basedow, Hashimoto thyroiditis, or Goodpasture syndrome. The therapeutically
effective amount can produce a beneficial effect in helping to treat (e.g., cure or reduce the
severity) or prevent (e.g., reduce the likelihood of recurrence) of a cancer or a tumor. In
another embodiment of the method of treating the disease in a subject, the pharmaceutical
composition is administered to the subject as one or more therapeutically effective doses
administered twice weekly, once a week, every two weeks, every three weeks, or monthly. In
another embodiment of the method, the pharmaceutical composition is administered to the
subject as one or more doses over a period of at least two weeks, or at least one month, or at
least two months, or at least three months, or at least four months, or at least five months, or
at least six months. In another embodiment of the method, a first low priming dose is
administered to the subject, followed by one or more higher maintenance doses over the
dosing schedule of at least two weeks, or at least one month, or at least two months, or at
least three months, or at least four months, or at least five months, or at least six months. The
initial priming dose administered is selected from the group consisting of at least about 0.005
mg/kg, at least about 0.01 mg/kg, at least about 0.02 mg/kg, at least about 0.04 mg/kg, at least
about 0.08 mg/kg, at least about 0.1 mg/kg, and one or more subsequent maintenance dose(s)
administered is selected from the group consisting of at least about 0.1 mg/kg, at least about
0.12 mg/kg, at least about 0.14 mg/kg, at least about 0.16 mg/kg, at least about 0.18 mg/kg, at
least about 0.20 mg/kg, at least about 0.22 mg/kg, at least about 0.24 mg/kg, at least about
0.26 mg/kg, at least about 0.27 mg/kg, at least about 0.28 mg/kg, at least 0.3 mg/kg, at least
0.4. mg/kg, at least about 0.5 mg/kg, at least about 0.6 mg/kg, at least about 0.7 mg/kg, at
least about 0.8 mg/kg, at least about 0.9 mg/kg, at least about 1.0 mg/kg, at least about 1.5
mg/kg, or at least about 2.0 mg/kg. In another embodiment of the method, the
pharmaceutical composition is administered to the subject intradermally, subcutaneously,
intravenously, intra-arterially, intra-abdominally, intraperitoneally, intrathecally, or

intramuscularly. In another embodiment of the method, the pharmaceutical composition is
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administered to the subject as one or more therapeutically effective bolus doses or by infusion
of 5 minutes to 96 hours as tolerated for maximal safety and efficacy. In another
embodiment of the method, the pharmaceutical composition is administered to the subject as
one or more therapeutically effective bolus doses or by infusion of 5 minutes to 96 hours,
wherein the dose is selected from the group consisting of at least about 0.005 mg/kg, at least
about 0.01 mg/kg, at least about 0.02 mg/kg, at least about 0.04 mg/kg, at least about 0.08
mg/kg, at least about 0.1 mg/kg, at least about 0.12 mg/kg, at least about 0.14 mg/kg, at least
about 0.16 mg/kg, at least about 0.18 mg/kg, at least about 0.20 mg/kg, at least about 0.22
mg/kg, at least about 0.24 mg/kg, at least about 0.26 mg/kg, at least about 0.27 mg/kg, at least
about 0.28 mg/kg, at least 0.3 mg/kg, at least 0.4. mg/kg, at least about 0.5 mg/kg, at least
about 0.6 mg/kg, at least about 0.7 mg/kg, at least about 0.8 mg/kg, at least about 0.9 mg/kg,
at least about 1.0 mg/kg, at least about 1.5 mg/kg, or at least about 2.0 mg/kg. In another
embodiment of the method, the pharmaceutical composition is administered to the subject as
one or more therapeutically effective bolus doses or by infusion over a period of 5 minutes to
96 hours, wherein the administration to the subject results in a plasma concentration of the
chimeric polypeptide assembly of at least about 0.1 ng/mL to at least about 2 pg/mL or more
in the subject that is maintained for at least about 3 days, at least about 7 days, at least about
10 days, at least about 14 days, or at least about 21 days. In the foregoing embodiments of
the method, the subject can be mouse, rat, monkey, and human.

[00333] In particular, the pharmaceutical compositions comprising a chimeric polypeptide
assembly can be used for the treatment of epithelial cancer, preferably adenocarcinomas, or
minimal residual disease, more preferably early solid tumor, advanced solid tumor or
metastatic solid tumor. In addition, the pharmaceutical compositions comprising a chimeric
polypeptide assembly provided in this invention are useful in the treatment of sarcomas. In
addition, the pharmaceutical compositions comprising a chimeric polypeptide assembly
provided in this invention are useful in the treatment of lymphomas and leukemias, including
primary hematologic malignancies including acute or chronic lymphocytic leukemias, acute
or chronic myelogenous leukemias, myeloproliferative neoplastic disorders, or
myelodysplastic disorders, B-cell disorders such as B-cell lymphoma, Hodgkin's lymphoma,
and non-Hodgkin's lymphoma, diffuse large B cell lymphoma, follicular lymphoma, mantle
cell lymphoma, blastoma, B-cell derived chronic lymphatic leukemia (B-CLL) and/or having
a B-cell related autoimmune disease such as myasthenia gravis, Morbus Basedow, Hashimoto

thyroiditis, or Goodpasture syndrome. In addition, the pharmaceutical compositions
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comprising a chimeric polypeptide assembly provided in this invention are useful in the
treatment of cancers leading to ascites, including genito-urinary tract cancer, ovarian cancer,
ovarian cancer with malignant ascites, peritoneal carcinomatosis, uterine serous carcinoma,
endometrial cancer, cervix cancer, colorectal, uterine cancer, mesothelioma in the
peritoneum, pancreatic cancer, colon cancer, colon cancer with malignant ascites, and gastric
cancer.

[00334] In one aspect, the invention provides a method of for achieving a beneficial effect in
a cancer or tumor mediated by administration of pharmaceutical compositions comprising
chimeric polypeptide assembly compositions. In one embodiment of the method, the
invention provides the use of a pharmaceutical composition comprising a chimeric
polypeptide assembly in a method of treatment of a cancer or tumor in a subject in need
thereof by administration of a therapeutically effective amount of the pharmaceutical
composition in which one binding domain of the chimeric polypeptide assembly composition
is derived from a parental antibody that binds to an effector cell CD3 antigen and a second
binding domain is derived from a parental antibody that binds to an effector cell target
antigen selected from the group consisting of alpha 4 integrin, Ang2, B7-H3, B7-H6,
CEACAMS, cMET, CTLA4, FOLR1,EpCAM, CCR5, CD19, HER2, HER?2 neu, HER3,
HER4, HER1 (EGFR), PD-L1, PSMA, CEA, MUC 1(mucin), MUC-2, MUC3, MUC4,
MUCSAC, MUCSB, MUC7, MUC16 BhCG, Lewis-Y, CD20, CD33, CD38, CD30, CD56
(NCAM), CD133, ganglioside GD3; 9-O- Acetyl-GD3, GM2, Globo H, fucosyl GM1, GD2,
carbonicanhydrase IX, CD44v6, Sonic Hedgehog (Shh), Wue-1, plasma cell antigen 1,
melanoma chondroitin sulfate proteoglycan (MCSP), CCR8, 6-transmembrane epithelial
antigen of prostate (STEAP), mesothelin, A33 antigen, prostate stem cell antigen (PSCA),
Ly-6, desmoglein 4, fetal acetylcholine receptor (fnAChR), CD25, cancer antigen 19-9
(CA19-9), cancer antigen 125 (CA-125), Muellerian inhibitory substance receptor type II
(MISIIR), sialylated Tn antigen (s TN), fibroblast activation antigen (FAP), endosialin
(CD248), epidermal growth factor receptor variant III (EGFRvIII), tumor-associated antigen
L6 (TALO), SAS, CD63, TAG72, Thomsen-Friedenreich antigen (TF-antigen), insulin-like
growth factor I receptor (IGF-IR ), Cora antigen, CD7, CD22, CD70, CD79a, CD79b, G250,
MT-MMPs, F19 antigen, CA19-9, CA-125, alpha-fetoprotein (AFP), VEGFR1, VEGFR2,
DLKI1, SP17, ROR1, and EphA2. In one embodiment of the method, the administration of
the therapeutically effective amount of the pharmaceutical composition leads to the
eradication or amelioration of the underlying cancer or tumor disorder such that an

improvement is observed in the subject, notwithstanding that the subject may still be afflicted
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with the underlying disorder.

[00335] In another embodiment, the invention provides use of a pharmaceutical composition
comprising a chimeric polypeptide assembly in a method of treatment of a cancer or tumor in
a subject by administration of a therapeutically effective amount of the pharmaceutical
composition in which one binding domain of the chimeric polypeptide assembly composition
is derived from a parental antibody directed to an effector cell selected from the group
consisting of the antibodies of Table 1 and a second binding domain is derived from a
parental antibody that binds to an target cell target antigen selected from the group consisting
of the antibodies of Table 2. In another embodiment, the invention provides use of a
pharmaceutical composition comprising a chimeric polypeptide assembly in a method of
treatment of a cancer or tumor in a subject by administration of a therapeutically effective
amount of the pharmaceutical composition in which one binding domain of the chimeric
polypeptide assembly composition comprises VL. and VH sequences derived from a parental
antibody directed to an effector cell selected from the group of sequences set forth in Table 1
and a second binding domain comprises paired VL and VH sequences derived from a
parental antibody directed to a target cell antigen selected from the group consisting of the
antibodies of Table 2. In another embodiment, the invention provides use of a pharmaceutical
composition comprising a chimeric polypeptide assembly in a method of treatment of a
cancer or tumor in a subject by administration of a therapeutically effective amount of the
pharmaceutical composition in which one binding domain of the chimeric polypeptide
assembly composition comprises VL and VH sequences derived from a parental antibody
directed to an effector cell linked to a second binding domain comprises paired VL and VH
sequences derived from a parental antibody directed to a target cell antigen wherein the
linked binding domains have an amino acid sequence with at least 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, 99%, or 100% sequence identity to an amino acid sequence set
forth in Table 13. In another embodiment, the invention provides use of a pharmaceutical
composition comprising a chimeric polypeptide assembly in a method of treatment of a
cancer or tumor in a subject by administration of a therapeutically effective amount of the
pharmaceutical composition comprising a chimeric polypeptide assembly comprising an
amino acid sequence with at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%,
or 100% sequence identity to an amino acid sequence set forth in Table 10 or Table 12. In
one embodiment, the pharmaceutical composition doses of the method are administered as a
bolus dose. In another embodiment, the pharmaceutical composition doses of the method are

each administered by intravenous infusion. In another embodiment, the pharmaceutical
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composition doses of the method are each administered by intraabdominal infusion. In
another embodiment, the pharmaceutical composition doses of the method are each
administered by intra-arterial infusion. In another embodiment, the pharmaceutical
composition doses of the method are each administered by subcutaneous injection. In another
embodiment, the pharmaceutical composition doses of the method are each administered by
intramuscular injection. In another embodiment, the pharmaceutical composition doses of
the method are each administered by intraabdominal infusion. In the foregoing embodiments
of this paragraph, the subject is selected from the group consisting of mouse, rat, dog,
monkey, and human.

[00336] In another aspect, the invention relates to a method of treating a cancer or a tumor in
a subject according to a treatment regimen. In one embodiment, the invention provides a
method of treating a cancer or a tumor in a subject comprising administering to the subject
with the disease according to a treatment regimen comprising one or more consecutive doses
of a therapeutically effective amount of a pharmaceutical composition comprising a chimeric
polypeptide assembly composition disclosed herein. In one embodiment, the invention
provides a method of treating a cancer or a tumor in a subject comprising administering to the
subject with the disease according to a treatment regimen comprising one or more
consecutive doses of a therapeutically effective amount of a pharmaceutical composition
comprising a chimeric polypeptide assembly wherein the administration of the therapeutically
effective amount of a pharmaceutical composition to the subject achieves a beneficial
therapeutic effect. In another embodiment, the invention provides a method of treating a
cancer or a tumor in a subject comprising administering to the subject with the disease
according to a treatment regimen comprising one or more consecutive doses of a
therapeutically effective amount of a pharmaceutical composition comprising a chimeric
polypeptide assembly wherein the treatment regimen results in the improvement of a clinical
parameter or endpoint associated with the disease in the subject. In the foregoing, the clinical
parameter or endpoint is selected from one or any combination of the group consisting of
tumor shrinkage as a complete, partial or incomplete response; time-to-progression; time to
treatment failure; biomarker response; progression-free survival; disease free-survival; time
to recurrence; time to metastasis; time of overall survival; improvement of quality of life; and
improvement of symptoms.

[00337] In another aspect, the invention relates to a method of use in which the treatment
regimen is part of a specified treatment cycle. In one embodiment of the method, the

specified treatment cycle of the treatment regimen comprises administration of a
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pharmaceutical composition comprising a chimeric polypeptide assembly twice a week,
every week, every 10 days, every two weeks, every three weeks, or every month per each
treatment cycle. In another embodiment of the method, the treatment regimen is used in
treatment of a disease, wherein the disease is selected from the group consisting of
carcinomas, Hodgkin's lymphoma, non-Hodgkin's lymphoma, B cell lymphoma, T-cell
lymphoma, follicular lymphoma, mantle cell lymphoma, blastoma, breast cancer, colon
cancer, prostate cancer, head and neck cancer, any form of skin cancer, melanoma, genito-
urinary tract cancer, ovarian cancer, ovarian cancer with malignant ascites, peritoneal
carcinomatosis, uterine serous carcinoma, endometrial cancer, cervical cancer, colorectal
cancer, an epithelia intraperitoneal malignancy with malignant ascites, uterine cancer,
mesothelioma in the peritoneum kidney cancers, lung cancer, small-cell lung cancer, non-
small cell lung cancer, gastric cancer, esophageal cancer, stomach cancer, small intestine
cancer, liver cancer, hepatocarcinoma, hepatoblastoma, liposarcoma, pancreatic cancer, gall
bladder cancer, cancers of the bile duct, salivary gland carcinoma, thyroid cancer, epithelial
cancer, adenocarcinoma, sarcomas of any origin, primary hematologic malignancies
including acute or chronic lymphocytic leukemias, acute or chronic myelogenous leukemias,
myeloproliferative neoplastic disorders, or myelodysplastic disorders, myasthenia gravis,
Morbus Basedow, Hashimoto thyroiditis, or Goodpasture syndrome.

[00338] In another aspect, the invention relates to improved methods of inducing death of a
target cell, such as a cancer cell, utilizing the chimeric polypeptide assembly compositions,
wherein the method effects death or induces apoptosis in the target cell or tissue, but with
reduced toxicity and side effects. In a particular advantage of the inventive methods, the
enhanced properties of the chimeric polypeptide assembly compositions permit lower-dose
pharmaceutical formulations or treatment methods using a reduced dosage, reduced dosing
frequency and a superior dose regimen, both because of targeted delivery to tissues and cells
and because of enhanced pharmacokinetic properties, resulting in a superior therapeutic
index; i.e., improved efficacy with reduced toxicity. Consequently, the subject compositions
can have superior efficacy and safety compared to the corresponding first portion binding
domains not linked to the RS and bulking moiety because of the ability of the attached
bulking moiety to reduce the non-specific binding to healthy tissues and to prevent
extravasation from the circulatory system in healthy tissue, while permitting enhanced
penetration and binding into the cancer or tumor tissue upon the cleavage of the RS and
release of the bispecific first portion binding domains; thus resulting in a differential

compartmentalization of the prodrug form versus the released first portion upon cleavage of
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the composition. In one embodiment, the invention provides a method of inducing death of a
target cell, the method comprising contacting the target cell and an effector cell with a
chimeric polypeptide assembly described herein, wherein the contact results in an effect in
the target cell selected from the group consisting of loss of membrane integrity, pyknosis,
karyorrhexis, inducement of the intrinsic pathway of apoptosis, inducement of the extrinsic
pathway of apoptosis, apoptosis, cell lysis, and cell death. The effect can be determined in an
in vitro cell-based assay comprising a mixed population of the target cells and the effector
cells, and an effective amount of the chimeric polypeptide assembly having binding affinity
for antigens of the target cell and the effector cell. Non-limiting examples of target cell
antigens include, but are not limited to a tumor specific marker antigen selected from the
group consisting of alpha 4 integrin, Ang2, B7-H3, B7-H6, CEACAMS, cMET, CTLAA4,
FOLR1,EpCAM, CCR5, CD19, HER2, HER?2 neu, HER3, HER4, HER1 (EGFR), PD-L1,
PSMA, CEA, MUC 1(mucin), MUC-2, MUC3, MUC4, MUC5AC, MUC5B, MUC7, MUC16
BhCG, Lewis-Y, CD20, CD33, CD38, CD30, CD56 (NCAM), CD133, ganglioside GD3; 9-
O- Acetyl-GD3, GM2, Globo H, fucosyl GM1, GD2, carbonicanhydrase IX, CD44v6, Sonic
Hedgehog (Shh), Wue-1, plasma cell antigen 1, melanoma chondroitin sulfate proteoglycan
(MCSP), CCRS8, 6-transmembrane epithelial antigen of prostate (STEAP), mesothelin, A33
antigen, prostate stem cell antigen (PSCA), Ly-6, desmoglein 4, fetal acetylcholine receptor
(fnAChR), CD25, cancer antigen 19-9 (CA19-9), cancer antigen 125 (CA-125), Muellerian
inhibitory substance receptor type II (MISIIR), sialylated Tn antigen (s TN), fibroblast
activation antigen (FAP), endosialin (CD248), epidermal growth factor receptor variant III
(EGFRVIII), tumor-associated antigen L6 (TAL6), SAS, CD63, TAG72, Thomsen-
Friedenreich antigen (TF-antigen), insulin-like growth factor I receptor (IGF-IR ), Cora
antigen, CD7, CD22, CD70, CD79a, CD79b, G250, MT-MMPs, F19 antigen, CA19-9, CA-
125, alpha-fetoprotein (AFP), VEGFR1, VEGFR2, DLK1, SP17, ROR1, and EphA2 and the
effector cell is a is T cell wherein the effector cell antigen 1s CD3.

[00339] In other embodiments, the invention provides methods of inducing death of a target
cell in a subject having a cancer comprising a population of the target cell. In one
embodiment of the method, the method comprises administering a therapeutically effective
amount of a pharmaceutical composition comprising the chimeric polypeptide assembly to
the subject. In another embodiment of the method, the method comprises administering the
chimeric polypeptide assembly as one or more consecutively administered therapeutically
effective doses of the pharmaceutical composition. In another embodiment of the method,

the method comprises determining the amount of a pharmaceutical composition comprising
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the chimeric polypeptide assembly needed to achieve a therapeutic effect in the subject
having the cancer and administering the amount as one or more consecutively doses to the
subject. In the foregoing methods, the cancer is selected from the group consisting of
carcinoma, Hodgkin's lymphoma, and non-Hodgkin's lymphoma, diffuse large B cell
lymphoma, follicular lymphoma, mantle cell lymphoma, blastoma, breast cancer, ER/PR+
breast cancer, Her2+ breast cancer, triple-negative breast cancer, colon cancer, colon cancer
with malignant ascites, mucinous tumors, prostate cancer, head and neck cancer, skin cancer,
melanoma, genito-urinary tract cancer, ovarian cancer, ovarian cancer with malignant ascites,
peritoneal carcinomatosis, uterine serous carcinoma, endometrial cancer, cervix cancer,
colorectal, uterine cancer, mesothelioma in the peritoneum, kidney cancer, Wilm's tumor,
lung cancer, small-cell lung cancer, non-small cell lung cancer, gastric cancer, stomach
cancer, small intestine cancer, liver cancer, hepatocarcinoma, hepatoblastoma, liposarcoma,
pancreatic cancer, gall bladder cancer, cancers of the bile duct, esophageal cancer, salivary
gland carcinoma, thyroid cancer, epithelial cancer, arrhenoblastoma, adenocarcinoma,
sarcoma, and B-cell derived chronic lymphatic leukemia. In another embodiment of the
method, the method comprises administering a therapeutically effective amount of a
pharmaceutical composition comprising the chimeric polypeptide assembly to the subject
wherein the method results in an improvement of a clinical parameter or endpoint.
Exemplary clinical parameters or endpoints can be overall survival, symptom endpoints,
disease-free survival, objective response rate, complete response, duration of response,
progression-free survival, time to progression, time-to-treatment failure, tumor measurement,
tumor size, tumor response rate, time to metastasis, and biomarker concentration. In another
embodiment of the method, the method comprises administering a therapeutically effective
amount of a pharmaceutical composition comprising the chimeric polypeptide assembly to
the subject wherein the method results in a reduction in the frequency, duration, or severity in
diagnostically associated side effects in the subject compared to administration of a
comparable dose, in mmoles/kg, to a comparable subject of a composition comprising the
first portion and an absence the second portion and third portion of the chimeric polypeptide
assembly, wherein the side effects are selected from the group consisting of increased plasma
levels of IL-2, increased plasma levels of TNF-alpha, increased plasma levels of IFN-gamma,
sepsis, febrile neutropenia, neurotoxicity, convulsions, encephalopathy, cytokine release
syndrome, speech disturbance, equilibrium disturbance, fever, headache, confusion,
hypotension, neutropenia, nausea, impaired consciousness, disorientation, and increased liver

enzymes.

210



WO 2017/040344 PCT/US2016/049137

[00340] In one embodiment, the method comprises administering a therapeutically-effective
amount of a pharmaceutical composition comprising a chimeric polypeptide assembly to a
subject in need thereof that results in an improvement in at least one parameter, endpoint,
physiologic condition, or clinical outcome mediated by the bispecific first portion binding
domains. The methods contemplate administration of the pharmaceutical composition by any
route appropriate for the disease, disorder or condition being treated, including intradermally,
subcutaneously, intramuscularly, intra-abdominally, or intravenously.

[00341] The methods of the invention may include administration of consecutive doses of a
therapeutically effective amount of the pharmaceutical composition for a period of time
sufficient to achieve and/or maintain the desired parameter or clinical effect, and such
consecutive doses of a therapeutically effective amount establishes the therapeutically
effective dose regimen for the pharmaceutical composition; i.e., the schedule for
consecutively administered doses, wherein the doses are given in therapeutically effective
amounts to result in a sustained beneficial effect on any clinical sign or symptom, aspect,
measured parameter or characteristic of a cancer disease state or condition, including, but not
limited to, those cancers and tumors described herein.

[00342] For the inventive methods, longer acting chimeric polypeptide assembly
compositions or pharmaceutical compositions comprising the chimeric polypeptide assembly
compositions are preferred, so as to improve patient convenience, to increase the interval
between doses and to reduce the amount of drug required to achieve a sustained effect. In
one embodiment, a method of treatment comprises administration of a therapeutically
effective dose of a pharmaceutical composition comprising the chimeric polypeptide
assembly to a subject in need thereof that results in a gain in time spent within a therapeutic
window established for the targeting components of the pharmaceutical composition
compared to the corresponding targeting components not linked to the fusion protein and
administered at a comparable dose to a subject. In some cases, the gain in time spent within
the therapeutic window is at least about three-fold, or at least about four-fold, or at least about
five-fold, or at least about six-fold, or at least about eight-fold, or at least about 10-fold, or at
least about 20-fold, or at least about 40-fold, or at least about 50-fold, or at least about 100-
fold greater compared to the corresponding targeting components not linked to the fusion
protein and administered at a comparable dose to a subject. The methods further provide that
administration of multiple consecutive doses of a pharmaceutical composition administered
using a therapeutically effective dose regimen to a subject in need thereof can result in a gain

in time between consecutive Cyay peaks and/or Cy,, troughs for blood levels of the
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composition compared to the corresponding targeting components not linked to the fusion
protein. In the foregoing embodiment, the gain in time spent between consecutive Cp,y peaks
and/or Cpin troughs can be at least about three-fold, or at least about four-fold, or at least
about five-fold, or at least about six-fold, or at least about eight-fold, or at least about 10-fold,
or at least about 20-fold, or at least about 40-fold, or at least about 50-fold, or at least about
100-fold longer compared to the corresponding targeting component(s) not linked to the
fusion protein and administered using a comparable dose regimen established for the
targeting components. In the embodiments hereinabove described in this paragraph the
administration of the fusion protein or pharmaceutical composition can result in an
improvement in at least one parameter known to be useful for assessing the subject cancer or
tumor using a lower unit dose in moles of fusion protein compared to the corresponding
targeting components not linked to the fusion protein and administered at a comparable unit
dose or dose regimen to a subject.

[00343] In one embodiment, the administration of a pharmaceutical composition comprising a
subject chimeric polypeptide assembly composition can result in an improvement in one of
the clinical, biochemical or physiologic parameters that is greater than that achieved by
administration of the first portion not linked to the second and third portions of the
composition, determined using the same assay or based on a measured clinical parameter or
endpoint. In another embodiment, administration of the pharmaceutical composition can
result in improvement two or more clinical or metabolic-related parameters or endpoints,
each mediated by one of the different targeting moieties that collectively result in an
enhanced effect compared the targeting moiety component not linked to XTEN, determined
using the same assays or based on measured clinical parameters. In one embodiment,
administration of the pharmaceutical composition to the subject results in improvement of a
clinical parameter or endpoint wherein the clinical parameter or endpoint is selected from one
or any combination of the group consisting of tumor shrinkage as a complete, partial or
incomplete response; time-to-progression, time to treatment failure, biomarker response;
progression-free survival; disease free-survival; time to recurrence; time of overall survival;
improvement of quality of life; improvement of symptoms;, and time to metastasis. In
another embodiment, administration of the pharmaceutical composition can result in
improvement of one or more of the foregoing clinical parameters that is at least 20% longer
duration, or at least 30%, or at least 40%, or at least 50%, or at least 60%, or at least 70%, or
at least 80%, or at least 90%, or at least 100% longer than the activity of the first portion not

linked to the second and third portions of the composition.
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[00344] In another aspect, the invention relates to a method of delivering a therapeutic agent
to a tumor cell. In one embodiment, the invention provides a method of delivering a
therapeutic agent to a tumor cell comprising a tumor specific marker, the method comprising
administering to the target cell the chimeric polypeptide assembly of any of the embodiments
described herein, wherein the therapeutic agent is delivered to the target cell via the first
binding domain of the first portion specifically binding to the tumor specific marker. In one
embodiment of the method, the tumor specific marker is selected from the group consisting
of alpha 4 integrin, Ang2, B7-H3, B7-H6, CEACAMS, cMET, CTLA4, FOLR1,EpCAM,
CCRS, CD19, HER2, HER2 neu, HER3, HER4, HER1 (EGFR), PD-L1, PSMA, CEA,
MUC1(mucin), MUC-2, MUC3, MUC4, MUC5AC, MUC5B, MUC7, MUC16 BhCG,
Lewis-Y, CD20, CD33, CD38, CD30, CD56 (NCAM), CD133, ganglioside GD3; 9-O-
Acetyl-GD3, GM2, Globo H, fucosyl GM1, GD2, carbonicanhydrase IX, CD44v6, Sonic
Hedgehog (Shh), Wue-1, plasma cell antigen 1, melanoma chondroitin sulfate proteoglycan
(MCSP), CCRS8, 6-transmembrane epithelial antigen of prostate (STEAP), mesothelin, A33
antigen, prostate stem cell antigen (PSCA), Ly-6, desmoglein 4, fetal acetylcholine receptor
(fnAChR), CD25, cancer antigen 19-9 (CA19-9), cancer antigen 125 (CA-125), Muellerian
inhibitory substance receptor type II (MISIIR), sialylated Tn antigen (s TN), fibroblast
activation antigen (FAP), endosialin (CD248), epidermal growth factor receptor variant III
(EGFRVIII), tumor-associated antigen L6 (TAL6), SAS, CD63, TAG72, Thomsen-
Friedenreich antigen (TF-antigen), insulin-like growth factor I receptor (IGF-IR ), Cora
antigen, CD7, CD22, CD70, CD79a, CD79b, G250, MT-MMPs, F19 antigen, CA19-9, CA-
125, alpha-fetoprotein (AFP), VEGFR1, VEGFR2, DLK1, SP17, ROR1, and EphA2. In
another embodiment of the method of delivering a therapeutic agent to a tumor cell
comprising administering to the target cell the chimeric polypeptide assembly, the chimeric
polypeptide assembly comprises an amino acid sequence having at least 90%, or at least 91%,
or at least 92%, or at least 93%, or at least 94%, or at least 95%, or at least 96%, or at least
97%, or at least 98%, or at least 99%, or at least 100% sequence identity to a polypeptide
sequence selected from the group consisting of the sequences of Table 12. In another
embodiment of the method of delivering a therapeutic agent to a tumor cell comprising
administering to the target cell the chimeric polypeptide assembly, the chimeric polypeptide
assembly comprises an amino acid sequence having at least 90%, or at least 91%, or at least
92%, or at least 93%, or at least 94%, or at least 95%, or at least 96%, or at least 97%, or at
least 98%, or at least 99%, or at least 100% sequence identity to the polypeptide sequence set
forth in FIG. 36 or FIG. 37. In another embodiment of the method of delivering a therapeutic
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agent to a tumor cell, wherein the tumor cell resides in a tumor in a subject, wherein the

subject is selected from the group consisting of mouse, rat, monkey, dog, and human.

V). THE NUCLEIC ACIDS SEQUENCES OF THE INVENTION

[00345] In another aspect, the present invention relates to isolated polynucleotide sequences
encoding the polypeptide chimeric polypeptide assembly compositions and sequences
complementary to polynucleotide molecules encoding the polypeptide chimeric polypeptide
assembly compositions.

[00346] In some embodiments, the invention provides polynucleotides encoding the chimeric
polypeptide assembly compositions embodiments described herein, or the complement of the
polynucleotide sequence. In other embodiments, the invention provides isolated
polynucleotide sequences encoding the first portion, or the second portion, or the third
portion of any of the embodiments described herein, or the complement of the polynucleotide
sequences. In one embodiment, the invention provides an isolated polynucleotide sequence
encoding a chimeric polypeptide assembly fusion protein consisting of an amino acid
sequence with at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100%
sequence identity to an amino acid sequence set forth in Table 10 or Table 12, or the
complement of the polynucleotide sequence. In one embodiment, the invention provides an
isolated polynucleotide sequence encoding a chimeric polypeptide assembly composition
wherein the polynucleotide sequence has at least 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, 99%, or 100% sequence identity to a polynucleotide sequence set forth in Table
10 or Table 14.

[00347] In another embodiment, the invention provides an isolated polynucleotide sequence
encoding a T cell binding composition comprising of a sequence with at least 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% sequence identity to a polynucleotide
sequence set forth in Table 7, or the complement of the polynucleotide sequence.

[00348] In another aspect, the invention relates to methods to produce polynucleotide
sequences encoding the chimeric polypeptide assembly composition embodiments, or
sequences complementary to the polynucleotide sequences, including homologous variants
thereof, as well as methods to express the fusion proteins expressed by the polynucleotide
sequences. In general, the methods include producing a polynucleotide sequence coding for
the proteinaceous chimeric polypeptide assembly composition components and expressing
the resulting gene product and assembling nucleotides encoding the components, ligating the

components in frame, and incorporating the encoding gene into an expression vector
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appropriate for a host cell. For production of the encoded fusion protein of the chimeric
polypeptide assembly, the method includes transforming an appropriate host cell with the
expression vector, and culturing the host cell under conditions causing or permitting the
resulting fusion protein to be expressed in the transformed host cell, thereby producing the
fusion protein polypeptide, which is recovered by methods described herein or by standard
protein purification methods known in the art. Standard recombinant techniques in molecular
biology are used to make the polynucleotides and expression vectors of the present invention.
[00349] In accordance with the invention, nucleic acid sequences that encode chimeric
polypeptide assembly compositions (or its complement) are used to generate recombinant
DNA molecules that direct the expression in appropriate host cells. Several cloning strategies
are suitable for performing the present invention, many of which are used to generate a
construct that comprises a gene coding for a composition of the present invention, or its
complement. In one embodiment, the cloning strategy is used to create a gene that encodes a
chimeric polypeptide assembly construct that comprises nucleotides encoding the chimeric
polypeptide assembly that is used to transform a host cell for expression of the composition.
In the foregoing embodiments hereinabove described in this paragraph, the genes can
comprise nucleotides encoding the binding moieties, release segments, and the bulking
moieties in the configurations disclosed herein.

[00350] In one approach, a construct is first prepared containing the DNA sequence
corresponding to chimeric polypeptide assembly construct. Exemplary methods for the
preparation of such constructs are described in the Examples. The construct is then used to
create an expression vector suitable for transforming a host cell, such as a prokaryotic host
cell for the expression and recovery of the chimeric polypeptide assembly construct. Where
desired, the host cell is an F. coli. Exemplary methods for the creation of expression vectors,
the transformation of host cells and the expression and recovery of XTEN are described in
the Examples.

[00351] The gene encoding for the chimeric polypeptide assembly construct can be made in
one or more steps, either fully synthetically or by synthesis combined with enzymatic
processes, such as restriction enzyme-mediated cloning, PCR and overlap extension,
including methods more fully described in the Examples. The methods disclosed herein can
be used, for example, to ligate sequences of polynucleotides encoding the various
components (e.g., binding domains, linkers, release segments, and XTEN) genes of a desired
length and sequence. Genes encoding chimeric polypeptide assembly compositions are

assembled from oligonucleotides using standard techniques of gene synthesis. The gene
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design can be performed using algorithms that optimize codon usage and amino acid
composition appropriate for the £. coli host cell utilized in the production of the chimeric
polypeptide assembly. In one method of the invention, a library of polynucleotides encoding
the components of the constructs is created and then assembled, as described above. The
resulting genes are then assembled and the resulting genes used to transform a host cell and
produce and recover the chimeric polypeptide assembly compositions for evaluation of its
properties, as described herein.

[00352] The resulting polynucleotides encoding the chimeric polypeptide assembly sequences
can then be individually cloned into an expression vector. The nucleic acid sequence is
inserted into the vector by a variety of procedures. In general, DNA is inserted into an
appropriate restriction endonuclease site(s) using techniques known in the art. Vector
components generally include, but are not limited to, one or more of a signal sequence, an
origin of replication, one or more marker genes, an enhancer element, a promoter, and a
transcription termination sequence. Construction of suitable vectors containing one or more
of these components employs standard ligation techniques which are known to the skilled
artisan. Such techniques are well known in the art and well described in the scientific and
patent literature. Various vectors are publicly available. The vector may, for example, be in
the form of a plasmid, cosmid, viral particle, or phage that may conveniently be subjected to
recombinant DNA procedures, and the choice of vector will often depend on the host cell into
which it is to be introduced. Thus, the vector may be an autonomously replicating vector, i.e.,
a vector, which exists as an extrachromosomal entity, the replication of which is independent
of chromosomal replication, e.g., a plasmid. Alternatively, the vector may be one which,
when introduced into a host cell, is integrated into the host cell genome and replicated
together with the chromosome(s) into which it has been integrated.

[00353] The invention provides for the use of plasmid expression vectors containing
replication and control sequences that are compatible with and recognized by the host cell,
and are operably linked to the gene encoding the polypeptide for controlled expression of the
polypeptide. The vector ordinarily carries a replication site, as well as sequences that encode
proteins that are capable of providing phenotypic selection in transformed cells. Such vector
sequences are well known for a variety of bacteria, yeast, and viruses. Useful expression
vectors that can be used include, for example, segments of chromosomal, non-chromosomal
and synthetic DNA sequences. "Expression vector" refers to a DNA construct containing a
DNA sequence that is operably linked to a suitable control sequence capable of effecting the

expression of the DNA encoding the polypeptide in a suitable host. The requirements are that
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the vectors are replicable and viable in the host cell of choice. Low- or high-copy number
vectors may be used as desired.

[00354] Suitable vectors include, but are not limited to, derivatives of SV40 and pcDNA and
known bacterial plasmids such as col EI, pCRI, pBR322, pMal-C2, pET, pGEX as described
by Smith, et al., Gene 57:31-40 (1988), pMB9 and derivatives thereof, plasmids such as RP4,
phage DNAs such as the numerous derivatives of phage I such as NM98 9, as well as other
phage DNA such as M 13 and filamentous single stranded phage DNA; yeast plasmids such
as the 2 micron plasmid or derivatives of the 2m plasmid, as well as centomeric and
integrative yeast shuttle vectors; vectors useful in eukaryotic cells such as vectors useful in
insect or mammalian cells; vectors derived from combinations of plasmids and phage DNAs,
such as plasmids that have been modified to employ phage DNA or the expression control
sequences; and the like. Yeast expression systems that can also be used in the present
invention include, but are not limited to, the non-fusion pYES2 vector (Invitrogen), the fusion
pYESHisA, B, C (Invitrogen), pRS vectors and the like. The control sequences of the vector
include a promoter to effect transcription, an optional operator sequence to control such
transcription, a sequence encoding suitable mRNA ribosome binding sites, and sequences
that control termination of transcription and translation. The promoter may be any DNA
sequence, which shows transcriptional activity in the host cell of choice and may be derived
from genes encoding proteins either homologous or heterologous to the host cell. Promoters
suitable for use in expression vectors with prokaryotic hosts include the B-lactamase and
lactose promoter systems [Chang et al., Nature, 275:615 (1978); Goeddel et al., Nature,
281:544 (1979)], alkaline phosphatase, a tryptophan (trp) promoter system [Goeddel, Nucleic
Acids Res., 8:4057 (1980); EP 36,776], and hybrid promoters such as the tac promoter
[deBoer et al., Proc. Natl. Acad. Sci. USA, 80:21-25 (1983)], all is operably linked to the
DNA encoding CFXTEN polypeptides. Promoters for use in bacterial systems can also
contain a Shine-Dalgarno (5.D.) sequence, operably linked to the DNA encoding chimeric
polypeptide assembly polypeptides.

VI). METHODS OF MAKING THE COMPOSITIONS OF THE INVENTION
[00355] In another aspect, the invention relates to methods of making the chimeric
polypeptide assembly compositions at high fermentation expression levels of functional
protein using an £. coli host cell, as well as providing expression vectors encoding the
constructs useful in methods to produce the cytotoxically active polypeptide construct

compositions at high expression levels.
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[00356] In one embodiment, the method comprises the steps of 1) preparing the
polynucleotide encoding the chimeric polypeptide assembly fusion protein of any of the
embodiments disclosed herein, 2) cloning the polynucleotide into an expression vector,
which can be a plasmid or other vector under control of appropriate transcription and
translation sequences for high level protein expression in a biological system, 3) transforming
an appropriate E. coli host cell with the expression vector, and 4) culturing the host cell in
conventional nutrient media under conditions suitable for the expression of the chimeric
polypeptide assembly composition. Where desired, the F. coli host cell is BL21 Gold. By
the method, the expression of the chimeric polypeptide assembly fusion protein the results in
fermentation titers of at least 0.1 g/L, or at least 0.2 g/L, or at least 0.3 g/L, or at least 0.5 g/L,
or at least 0.6 g/L, or at least 0.7 g/L, or at least 0.8 g/L, or at least 0.9 g/L, or at least 1 g/L. of
the expressed fusion protein as a component of a crude expression product of the host cell
and wherein at least 70%, or at least 80%, or at least 90%, or at least 95%, or at least 97%, or
at least 99% of the first and the second binding domains of the expressed fusion protein are
correctly folded. As used herein, the term “correctly folded” means that the binding domain
protein has the ability to specifically bind its target ligand. In another embodiment, the
invention provides a method for producing a chimeric polypeptide assembly composition, the
method comprising culturing in a fermentation reaction a host cell that comprises a vector
encoding a polypeptide comprising the chimeric polypeptide assembly compositions under
conditions effective to express the polypeptide product at a concentration of more than about
10 milligrams/gram of dry weight host cell (mg/g), or at least about 250 mg/g, or about 300
mg/g, or about 350 mg/g, or about 400 mg/g, or about 450 mg/g, or about 500 mg/g of said
polypeptide when the fermentation reaction reaches an optical density of at least 130 at a
wavelength of 600 nm, and wherein the first and the second binding domains of the expressed
fusion protein are correctly folded. In another embodiment, the invention provides a method
for producing a chimeric polypeptide assembly composition, the method comprising
culturing in a fermentation reaction a host cell that comprises a vector encoding a polypeptide
comprising the chimeric polypeptide assembly compositions under conditions effective to
express the polypeptide product at a concentration of more than about 10 milligrams/gram of
dry weight host cell (mg/g), or at least about 250 mg/g, or about 300 mg/g, or about 350
mg/g, or about 400 mg/g, or about 450 mg/g, or about 500 mg/g of said polypeptide when the
fermentation reaction reaches an optical density of at least 130 at a wavelength of 600 nm,

and wherein the expressed polypeptide product is soluble.
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[00357] The following are examples of compositions, methods, and treatment regimens of the

invention. It is understood that various other embodiments may be practiced, given the

general description provided above.

EXAMPLES

[00358] Example 1: Construction of ProTIA construct with anti-EpCAM-anti-CD3-XTEN

with Release Segment and XTEN

[00359] The gene encoding anti-EpCAM/anti-CD3 tandem scFv followed with one of the

multi-specific release segment sequences (BSRS-1, amino acid sequence

LSGRSDNHSPLGLAGS) was synthesized at Genescript, which introduced Ndel and Bsal
restriction sites that are compatible with the Ndel and Bsal sites in the pBR322-XTEN864

destination vector. Restriction digested gene fragments containing anti-EpCAM/anti-CD3

tandem scFv and the BSRS-1 were ligated into the pBR322-XTENS864 vector using T4 DNA

ligase and transformed into BL21 Gold cells (New England Biolabs). Transformants were

screened by DNA miniprep and the desired construct was confirmed by DNA sequencing.

The final vector encodes the ProTTA molecule with the components (in the N- to C-terminus)

of anti-EpCAM-anti-CD3 bispecific tandem scFv with BSRS-1 as release segment fused to

XTEN 864 gene under the control of a PhoA promoter and STII secretion leader. The

resulting construct is AC1278, with the DNA sequence and encoded amino acid sequence

provided in Table 10.

[00360] Another anti-EpCAM anti-CD3-XTEN with Release Segment, designated AC1476

and with the DNA sequence and encoded amino acid sequence provided in Table 10 as well,

was constructed in a similar manner into base vector pY S0044-XTEN864-H6 base vector.

[00361] The underscored sequence represents signal peptide, which is cleaved off during

secretion and is absent in the final mature protein.

Table 10: DNA and amino acid sequence of AC1278 and AC1476 anti-EpCAM-anti-CD3-

XTEN with Release Seement

Construct DNA Sequence Amino Acid

Name Sequence*
ATGAAGAAAAACATCGCTTTTCTTCTTGCATCTATGTTCG MKKNTAFLLASMFV
TTTTTTCTATTGCTACAAACGCGTACGCTCATCACCACCA FSIATNAYAHHHHH

AC1278 TCATCACCATCACGAACTGGTTATGACCCAAAGCCCGAGC HHHELVMTQSPSSL
AGCCTGACCGTTACCGCGGGCGAAAAGGTTACCATGAGCT TVTAGEKVTMSCKS
GCAAAAGCAGCCAAAGCCTGCTGAACAGCGGCAACCAARAA SQSLLNSGNQKNYL
GAACTACCTGACCTGGTACCAACAGAAGCCGGGTCAGCCG TWYQOKPGQPPKLL
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Construct DNA Sequence Amino Acid
Name Sequence*
CCGAAACTGCTGATCTACTGGGCGAGCACCCGTGAGAGCG IYWASTRESGVPDR
GCGTTCCGGACCGTTTTACCGGCAGCGGCAGCGGTACCGA FTGSGSGTDFTLTI
CTTTACCCTGACCATTAGCAGCGTGCAGGCGGAAGATCTG SSVQAEDLAVYYCQ
GCGGTGTACTATTGCCAAAACGACTACAGCTACCCGCTGA NDYSYPLTFGAGTK
CCTTTGGTGCGGGCACCAAACTGGAGATCAAGGGTGGCGG LEIKGGGGSGGGGS
TGGCAGCGGCGGTGGTGGCAGCGGCGGCGGTGGCAGCGAG GGGGSEVQLLEQSG
GTTCAGCTGCTGGAACAGAGCGGCGCGGAGCTGGTGCGETC AELVRPGTSVKISC
CGGGTACCAGCGTTAAGATCAGCTGCAAGGCGAGCGGTTA KASGYAFTNYWLGW
TGCGTTCACCAACTACTGGCTGGGTTGGGTGAAGCAACGT VKQRPGHGLEWIGD
CCGGGTCACGGTCTGGAGTGGATCGGCGACATTTTCCCGG IFPGSGNIHYNEKF
GCAGCGGTAACATCCACTACAACGAGAAATTCAAGGGTAA KGKATLTADKSSST
AGCGACCCTGACCGCGGATAAAAGCAGCAGCACCGCGTAT AYMQLSSLTFEDSA
ATGCAGCTGAGCAGCCTGACCTTCGAAGATAGCGCGGTTT VYFCARLRNWDEPM
ACTTCTGCGCGCGTCTGCGTAACTGGGATGAACCGATGGA DYWGQGTTVTVSSG
TTACTGGGGTCAGGGCACCACCGTGACCGTTAGCAGCGGT GGGSDVQLVQSGAE
GGTGGCGGCAGCGATGTTCAGCTGGTGCAAAGCGGTGCGG VKKPGASVKVSCKA
AAGTGAAAAAGCCGGGTGCGAGCGTGAAAGTTAGCTGCAA SGYTEFTRYTMHWVR
AGCGAGCGGCTATACCTTCACCCGTTACACCATGCACTGG QAPGQGLEWIGYIN
GTTCGTCAGGCGCCGGGTCAGGGCCTGGAATGGATCGGCT PSRGYTNYADSVKG
ACATCAACCCGAGCCGTGGCTATACCAACTACGCGGATAG RFTITTDKSTSTAY
CGTGAAAGGTCGTTTCACCATTACCACCGACAAAAGCACC MELSSLRSEDTATY
AGCACCGCGTACATGGAACTGAGCAGCCTGCGTAGCGAGG YCARYYDDHYCLDY
ATACCGCGACCTACTATTGCGCGCGTTACTATGATGACCA WGQGTTVTVSSGEG
CTACTGCCTGGACTATTGGGGCCAAGGTACCACCGTTACC TSTGSGGSGGSGGA
GTGAGCAGCGGTGAAGGCACCAGCACCGGCAGCGGETGGTA DDIVLTQSPATLSL
GCGGTGGTAGCGGCGGTGCGGATGACATCGTTCTGACCCA SPGERATLSCRASQ
AAGCCCGGCGACCCTGAGCCTGAGCCCGGGCGAGCGTGCG SVSYMNWYQQKPGK
ACCCTGAGCTGCCGTGCGAGCCAGAGCGTTAGCTACATGA APKRWIYDTSKVAS
ACTGGTACCAGCAAAAGCCGGGCAAAGCGCCGAAGCGTTG GVPARFSGSGSGTD
GATTTATGATACCAGCAAGGTTGCGAGCGGTGTTCCGGCG YSLTINSLEAEDAA
CGTTTCAGCGGTAGCGGTAGCGGCACCGATTATAGCCTGA TYYCQOWSSNPLTF
CCATTAACAGCCTGGAGGCGGAAGATGCGGCGACCTACTA GGGTRKVEIKGTAEA
CTGCCAACAATGGAGCAGCAATCCGCTGACCTTCGGTGGT ASASGLSGRSDNHS
GGTACCAAAGTTGAAATTAAGGGCACCGCCGAAGCAGCTA PLGLAGSPGSPAGS
GCGCCTCTGGCCTGTCAGGTCGTTCTGATAACCATTCCCC PTSTEEGTSESATP
ACTGGGTCTGGCTGGGTCTCCAGGTAGCCCAGCTGGTAGC ESGPGTSTEPSEGS
CCAACCTCTACCGAAGAAGGTACCTCTGAATCCGCTACTC APGSPAGSPTSTEE
CAGAATCCGGTCCTGGTACTAGCACTGAGCCAAGCGAAGG GTSTEPSEGSAPGT
TTCTGCTCCAGGCTCCCCGGCAGGTAGCCCTACCTCTACC STEPSEGSAPGTSE
GAAGAGGGCACTAGCACCGAACCATCTGAGGGTTCCGCTC SATPESGPGSEPAT
CTGGCACCTCCACTGAACCGTCCGAAGGCAGTGCTCCGGG SGSETPGSEPATSG
TACTTCCGAAAGCGCAACTCCGGAATCCGGCCCTGGTTCT SETPGSPAGSPTST
GAGCCTGCTACTTCCGGCTCTGAAACTCCAGGTAGCGAGC EEGTSESATPESGP
CAGCGACTTCTGGTTCTGAAACTCCAGGTTCACCGGCGGG GTSTEPSEGSAPGT
TAGCCCGACGAGCACGGAGGAAGGTACCTCTGAGTCGGCC STEPSEGSAPGSPA
ACTCCTGAGTCCGGTCCGGGCACGAGCACCGAGCCGAGCG GSPTSTEEGTSTEP
AGGGTTCAGCCCCGGGTACCAGCACGGAGCCGTCCGAGGG SEGSAPGTSTEPSE
TAGCGCACCGGGTTCTCCGGCGGGCTCCCCTACGTCTACG GSAPGTSESATPES
GAAGAGGGTACGTCCACTGAACCTAGCGAGGGCAGCGCGC GPGTSTEPSEGSAP
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Construct
Name

DNA Sequence

Amino Acid
Sequence*

CAGGCACCAGCACTGAACCGAGCGAAGGCAGCGCACCTGG
CACTAGCGAGTCTGCGACTCCGGAGAGCGGTCCGGGTACG
AGCACGGAACCAAGCGAAGGCAGCGCCCCAGGTACCTICTG
AATCTGCTACCCCAGAATCTGGCCCGGGTTCCGAGCCAGC
TACCTCTGGTTCTGAAACCCCAGGTACTTCCACTGAACCA
AGCGAAGGTAGCGCTCCTGGCACTTCTACTGAACCATCCG
AAGGTTCCGCTCCTGGTACGTCTGAAAGCGCTACCCCTGA
AAGCGGCCCAGGCACCTCTGAAAGCGCTACTCCTGAGAGC
GGTCCAGGCTCTCCAGCAGGTTCTCCAACCTCCACTGAAG
AAGGCACCTCTGAGTCTGCTACCCCTGAATCTGGTCCTGG
CTCCGAACCTGCTACCTCTGGTTCCGAAACTCCAGGTACC
TCGGAATCTGCGACTCCGGAATCTGGCCCGGGCACGAGCA
CGGAGCCGTCTGAGGGTAGCGCACCAGGTACCAGCACTGA
GCCTTCTGAGGGCTCTGCACCGGGTACCTCCACGGAACCT
TCGGAAGGTTCTGCGCCGGGTACCTCCACTGAGCCATCCG
AGGGTTCAGCACCAGGTACTAGCACGGAACCGTCCGAGGG
CTCTGCACCAGGTACGAGCACCGAACCGTCGGAGGGTAGC
GCTCCAGGTAGCCCAGCGGGCTCTCCGACAAGCACCGAAG
AAGGCACCAGCACCGAGCCGTCCGAAGGTTCCGCACCAGG
TACAAGCGAGAGCGCGACTCCTGAATCTGGTCCGGGTAGC
GAGCCTGCAACCAGCGGTTCTGAGACGCCGGGCACTTCCG
AATCTGCGACCCCGGAGTCCGGTCCAGGTTCAGAGCCGGC
GACGAGCGGTTCGGAAACGCCGGGTACGTCTGAATCAGCC
ACGCCGGAGTCTGGTCCGGGTACCTCGACCGAACCAAGCG
AAGGTTCGGCACCGGGTACTAGCGAGAGCGCAACCCCTGA
AAGCGGTCCGGGCAGCCCGGCAGGTTCTCCAACCAGCACLCC
GAAGAAGGTTCCCCTGCTGGTAGCCCGACCTCTACGGAGG
AAGGTAGCCCTGCAGGTTCCCCAACTTCTACTGAGGAAGG
TACTTCTGAGTCCGCTACCCCAGAAAGCGGTCCTGGTACC
TCCACTGAACCGTCTGAAGGCTCTGCACCAGGCACTTCTG
AGTCTGCTACTCCAGAAAGCGGCCCAGGTTCTGAACCAGC
AACTTCTGGCTCTGAGACTCCAGGCACTTCTGAGTCCGCA
ACGCCTGAATCCGGTCCTGGTTCTGAACCAGCTACTTCCG
GCAGCGAAACCCCAGGTACCTCTGAGTCTGCGACTCCAGA
GTCTGGTCCTGGTACTTCCACTGAGCCTAGCGAGGGTTCC
GCACCAGGTTCTCCGGCTGGTAGCCCGACCAGCACGGAGG
AGGGTACGTCTGAATCTGCAACGCCGGAATCGGGCCCAGG
TTCGGAGCCTGCAACGTCTGGCAGCGAAACCCCGGGTACC
TCCGAATCTGCTACACCGGAAAGCGGTCCTGGCAGCCCTG
CTGGTTCTCCAACCTCTACCGAGGAGGGTTCACCGGCAGG
TAGCCCGACTAGCACTGAAGAAGGTACTAGCACGGAGCCG
AGCGAGGGTAGTGCTCCGGGTACGAGCGAGAGCGCAACGC
CAGAGAGCGGTCCAGGCACCAGCGAATCGGCCACCCCTGA
GAGCGGCCCAGGTACTTCTGAGAGCGCCACTCCTGAATCC
GGCCCTGGTAGCGAGCCGGCAACCTCCGGCTCAGAAACTC
CTGGTTCGGAACCAGCGACCAGCGGTTCTGAAACTCCGGG
TAGCCCGGCAGGCAGCCCAACGAGCACCGAAGAGGGTACC
AGCACGGAACCGAGCGAGGGTTCTGCCCCGGGTACTTCCA
CCGAACCATCGGAGGGCTCTGCACCTGGTAGCGAACCTGC

GTSESATPESGPGS
EPATSGSETPGTST
EPSEGSAPGTSTEP
SEGSAPGTSESATP
ESGPGTSESATPES
GPGSPAGSPTSTEE
GTSESATPESGPGS
EPATSGSETPGTSE
SATPESGPGTSTEP
SEGSAPGTSTEPSE
GSAPGTSTEPSEGS
APGTSTEPSEGSAP
GTSTEPSEGSAPGT
STEPSEGSAPGSPA
GSPTSTEEGTSTEP
SEGSAPGTSESATP
ESGPGSEPATSGSE
TPGTSESATPESGP
GSEPATSGSETPGT
SESATPESGPGTST
EPSEGSAPGTSESA
TPESGPGSPAGSPT
STEEGSPAGSPTST
EEGSPAGSPTSTEE
GTSESATPESGPGT
STEPSEGSAPGTSE
SATPESGPGSEPAT
SGSETPGTSESATP
ESGPGSEPATSGSE
TPGTSESATPESGP
GTSTEPSEGSAPGS
PAGSPTSTEEGTSE
SATPESGPGSEPAT
SGSETPGTSESATP
ESGPGSPAGSPTST
EEGSPAGSPTSTEE
GTSTEPSEGSAPGT
SESATPESGPGTSE
SATPESGPGTSESA
TPESGPGSEPATSG
SETPGSEPATSGSE
TPGSPAGSPTSTEE
GTSTEPSEGSAPGT
STEPSEGSAPGSEP
ATSGSETPGTSESA
TPESGPGTSTEPSE
GSAPG
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Construct DNA Sequence Amino Acid

Name Sequence*
GACGTCTGGTTCTGAAACGCCGGGTACCAGCGAAAGCGCT
ACCCCAGAATCCGGTCCGGGCACTAGCACCGAGCCATCGG
AGGGCTCCGCACCAGGT
ATGAAGAAAAACATCGCTTTTCTTCTTGCATCTATGTTCG MKKNTAFLLASMFV
TTTTTTCTATTGCTACAAACGCGTACGCTGATATTCAGAT FSIATNAYADIQMT
GACCCAATCGCCGTCGTCCCTGTCAGCTTCAGTCGGTGAT QSPSSLSASVGDRV
CGTGTTACCATTACCTGTCGCTCAACGAAATCCCTGCTGC TITCRSTKSLLHSN
ATTCAAACGGTATTACCTATCTGTACTGGTATCAGCAAAA GITYLYWYQOKRPGK
ACCGGGCAAAGCGCCGAAACTGCTGATCTACCAGATGTCG APKLLIYQMSNLAS
AATCTGGCCAGCGGTGTTCCGTCTCGTTTTAGCTCTAGTG GVPSRESSSGSGTD
GTTCTGGCACCGATTTCACCCTGACGATTTCCTCACTGCA FTLTISSLQPEDFA
ACCGGAAGACTTTGCAACGTATTACTGCGCTCAGAACCTG TYYCAQNLEIPRTF
GAAATCCCGCGTACCTTCGGTCAAGGCACGAAAGTCGARAA GOQGTRVEIKGATPP
TTAAAGGTGCAACGCCTCCGGAGACTGGTGCTGAAACTGA ETGAETESPGETTG
GTCCCCGGGCGAGACGACCGGTGGCTCTGCTGAATCCGAA GSAESEPPGEGQVQ
CCACCGGGCGAAGGCCAAGTGCAACTGGTTCAGAGCGGTC LVOSGPGLVQPGGS
CGGGTCTGGTCCAACCGGGTGGCAGTGTGCGTATTTCCTG VRISCAASGYTETN
CGCGGCCTCAGGTTACACCTTTACGAACTATGGCATGAAT YGMNWVKQAPGKGL
TGGGTGAAACAGGCCCCGGGTAAAGGCCTGGAATGGATGG EWMGWINTYTGEST
GTTGGATCAACACCTACACGGGCGAATCTACCTATGCAGA YADSFKGRFTFESLD
TAGTTTCAAAGGCCGCTTTACCTTCAGCCTGGACACGTCT TSASAAYLQINSLR
GCTAGTGCAGCTTATCTGCAGATTAATAGCCTGCGTGCGG AEDTAVYYCARFAT
AAGATACGGCCGTTTATTACTGTGCGCGCTTTGCAATCAA KGDYWGQGTLLTVS
AGGCGACTACTGGGGCCAAGGCACCCTGCTGACCGTGTCC SGGGGSDIQMTQSP
TCCGGTGGTGGCGGCAGCGACATCCAAATGACCCAGAGCC SSLSASVGDRVTIT

AC1476 CGAGCAGCCTGAGCGCGAGCGTGGGCGACCGTGTTACCAT CRASQDIRNYLNWY
CACCTGCCGTGCGAGCCAAGACATCCGTAACTACCTGAAC QOKPGKAPKLLIYY
TGGTATCAGCAAAAGCCGGGTAAAGCGCCGAAGCTGCTGA TSRLESGVPSRFESG
TCTACTATACCAGCCGTCTGGAGAGCGGCGTGCCGAGCCG SGSGTDYTLTISSL
TTTCAGCGGTAGCGGTAGCGGTACCGACTACACCCTGACC QPEDFATYYCQQGN
ATTAGCAGCCTGCAGCCGGAAGATTTCGCGACCTACTATT TLPWTFGQGTKVETI
GCCAGCAGGGTAACACCCTGCCGTGGACCTTTGGTCAAGG KGATPPETGAETES
CACCAAAGTTGAGATTAAAGGCGCCACGCCTCCGGAAACT PGETTGGSAESEPP
GGTGCTGAGACGGAATCCCCTGGTGAAACCACTGGCGGTT GEGEVQLVESGGGL
CTGCCGAATCTGAACCGCCTGGTGAAGGCGAGGTGCAGCT VOPGGSLRLSCAAS
GGTTGAAAGCGGTGGCGGTCTGGTGCAACCAGGCGGTAGC GYSFTGYTMNWVRQ
CTGCGTCTGAGCTGCGCGGCGAGCGGTTACAGCTTTACCG APGKGLEWVALINP
GTTATACCATGAACTGGGTTCGTCAAGCGCCAGGTAAAGG YKGVSTYNQKFKDR
TCTGGAGTGGGTGGCGCTGATCAACCCGTACAAGGGTGTT FTISVDKSKNTAYL
AGCACCTATAACCAGAAGTTCAAAGACCGTTTTACCATTA QMNSLRAEDTAVYY
GCGTGGATAAGAGCAAAAACACCGCGTACCTGCAAATGAA CARSGYYGDSDWYF
CAGCCTGCGTGCGGAGGACACCGCTGTGTACTATTGCGCG DVWGQGTLVTVSSG
CGTAGCGGTTACTATGGCGACAGCGACTGGTATTTTGATG TAEAASASGLSGRS
TGTGGGGCCAAGGCACCCTGGTTACCGTGAGCTCCGGCAC DNHSPLGLAGSPGS
CGCCGAAGCAGCTAGCGCCTCTGGCCTGTCAGGTCGTTCT PAGSPTSTEEGTSE
GATAACCATTCCCCACTGGGTCTGGCTGGGTCTCCAGGTA SATPESGPGTSTEP
GCCCAGCTGGTAGCCCAACCTCTACCGAAGAAGGTACCTC SEGSAPGSPAGSPT
TGAATCCGCTACTCCAGAATCCGGTCCTGGTACTAGCACT STEEGTSTEPSEGS
GAGCCAAGCGAAGGTTCTGCTCCAGGCTCCCCGGCAGGTA | APGTSTEPSEGSAP
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Construct
Name

DNA Sequence

Amino Acid
Sequence*

GCCCTACCTCTACCGAAGAGGGCACTAGCACCGAACCATC
TGAGGGTTCCGCTCCTGGCACCTCCACTGAACCGTCCGAA
GGCAGTGCTCCGGGTACTTCCGAAAGCGCAACTCCGGAAT
CCGGCCCTGGTTCTGAGCCTGCTACTTCCGGCTCTGAAAC
TCCAGGTAGCGAGCCAGCGACTTCTGGTTCTGAAACTCCA
GGTTCACCGGCGGGTAGCCCGACGAGCACGGAGGAAGGTA
CCTCTGAGTCGGCCACTCCTGAGTCCGGTCCGGGCACGAG
CACCGAGCCGAGCGAGGGTTCAGCCCCGGGTACCAGCACG
GAGCCGTCCGAGGGTAGCGCACCGGGTTCTCCGGCGEGGECT
CCCCTACGTCTACGGAAGAGGGTACGTCCACTGAACCTAG
CGAGGGCAGCGCGCCAGGCACCAGCACTGAACCGAGCGAA
GGCAGCGCACCTGGCACTAGCGAGTCTGCGACTCCGGAGA
GCGGTCCGGGTACGAGCACGGAACCAAGCGAAGGCAGCGC
CCCAGGTACCTCTGAATCTGCTACCCCAGAATCTGGCCCG
GGTTCCGAGCCAGCTACCTCTGGTTCTGAAACCCCAGGTA
CTTCCACTGAACCAAGCGAAGGTAGCGCTCCTGGCACTTC
TACTGAACCATCCGAAGGTTCCGCTCCTGGTACGTCTGAA
AGCGCTACCCCTGAAAGCGGCCCAGGCACCTCTGAAAGCG
CTACTCCTGAGAGCGGTCCAGGCTCTCCAGCAGGTTCTCC
AACCTCCACTGAAGAAGGCACCTCTGAGTCTGCTACCCCT
GAATCTGGTCCTGGCTCCGAACCTGCTACCTCTGGTTCCG
AAACTCCAGGTACCTCGGAATCTGCGACTCCGGAATCTGG
CCCGGGCACGAGCACGGAGCCGTCTGAGGGTAGCGCACCA
GGTACCAGCACTGAGCCTTCTGAGGGCTCTGCACCGGGTA
CCTCCACGGAACCTTCGGAAGGTTCTGCGCCGGGTACCTC
CACTGAGCCATCCGAGGGTTCAGCACCAGGTACTAGCACG
GAACCGTCCGAGGGCTCTGCACCAGGTACGAGCACCGAAC
CGTCGGAGGGTAGCGCTCCAGGTAGCCCAGCGGGCTCTCC
GACAAGCACCGAAGAAGGCACCAGCACCGAGCCGTCCGAA
GGTTCCGCACCAGGTACAAGCGAGAGCGCGACTCCTGAAT
CTGGTCCGGGTAGCGAGCCTGCAACCAGCGGTTCTGAGAC
GCCGGGCACTTCCGAATCTGCGACCCCGGAGTCCGGTCCA
GGTTCAGAGCCGGCGACGAGCGGTTCGGAAACGCCGGGTA
CGTCTGAATCAGCCACGCCGGAGTCTGGTCCGGGTACCTC
GACCGAACCAAGCGAAGGTTCGGCACCGGGTACTAGCGAG
AGCGCAACCCCTGAAAGCGGTCCGGGCAGCCCGGCAGGTT
CTCCAACCAGCACCGAAGAAGGTTCCCCTGCTGGTAGCCC
GACCTCTACGGAGGAAGGTAGCCCTGCAGGTTCCCCAACT
TCTACTGAGGAAGGTACTTCTGAGTCCGCTACCCCAGAAA
GCGGTCCTGGTACCTCCACTGAACCGTCTGAAGGCTCTGC
ACCAGGCACTTCTGAGTCTGCTACTCCAGAAAGCGGCCCA
GGTTCTGAACCAGCAACTTCTGGCTCTGAGACTCCAGGCA
CTTCTGAGTCCGCAACGCCTGAATCCGGTCCTGGTTCTGA
ACCAGCTACTTCCGGCAGCGAAACCCCAGGTACCTCTGAG
TCTGCGACTCCAGAGTCTGGTCCTGGTACTTCCACTGAGC
CTAGCGAGGGTTCCGCACCAGGTTCTCCGGCTGGTAGCCC
GACCAGCACGGAGGAGGGTACGTCTGAATCTGCAACGCCG
GAATCGGGCCCAGGTTCGGAGCCTGCAACGTCTGGCAGCG
AAACCCCGGGTACCTCCGAATCTGCTACACCGGAAAGCGG

GTSESATPESGPGS
EPATSGSETPGSEP
ATSGSETPGSPAGS
PTSTEEGTSESATP
ESGPGTSTEPSEGS
APGTSTEPSEGSAP
GSPAGSPTSTEEGT
STEPSEGSAPGTST
EPSEGSAPGTSESA
TPESGPGTSTEPSE
GSAPGTSESATPES
GPGSEPATSGSETP
GTSTEPSEGSAPGT
STEPSEGSAPGTSE
SATPESGPGTSESA
TPESGPGSPAGSPT
STEEGTSESATPES
GPGSEPATSGSETP
GTSESATPESGPGT
STEPSEGSAPGTST
EPSEGSAPGTSTEP
SEGSAPGTSTEPSE
GSAPGTSTEPSEGS
APGTSTEPSEGSAP
GSPAGSPTSTEEGT
STEPSEGSAPGTSE
SATPESGPGSEPAT
SGSETPGTSESATP
ESGPGSEPATSGSE
TPGTSESATPESGP
GTSTEPSEGSAPGT
SESATPESGPGSPA
GSPTSTEEGSPAGS
PTSTEEGSPAGSPT
STEEGTSESATPES
GPGTSTEPSEGSAP
GTSESATPESGPGS
EPATSGSETPGTSE
SATPESGPGSEPAT
SGSETPGTSESATP
ESGPGTSTEPSEGS
APGSPAGSPTSTEE
GTSESATPESGPGS
EPATSGSETPGTSE
SATPESGPGSPAGS
PTSTEEGSPAGSPT
STEEGTSTEPSEGS
APGTSESATPESGP
GTSESATPESGPGT
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Construct DNA Sequence Amino Acid

Name Sequence*
TCCTGGCAGCCCTGCTGGTTCTCCAACCTCTACCGAGGAG SESATPESGPGSEP
GGTTCACCGGCAGGTAGCCCGACTAGCACTGAAGAAGGTA | ATSGSETPGSEPAT
CTAGCACGGAGCCGAGCGAGGGTAGTGCTCCGGGTACGAG SGSETPGSPAGSPT
CGAGAGCGCAACGCCAGAGAGCGGTCCAGGCACCAGCGAA STEEGTSTEPSEGS
TCGGCCACCCCTGAGAGCGGCCCAGGTACTTCTGAGAGCG APGTSTEPSEGSAP
CCACTCCTGAATCCGGCCCTGGTAGCGAGCCGGCAACCTC GSEPATSGSETPGT
CGGCTCAGAAACTCCTGGTTCGGAACCAGCGACCAGCGGT SESATPESGPGTST
TCTGAAACTCCGGGTAGCCCGGCAGGCAGCCCAACGAGCA EPSEGSAPGHHHHH
CCGAAGAGGGTACCAGCACGGAACCGAGCGAGGGTTCTGC H
CCCGGGTACTTCCACCGAACCATCGGAGGGCTCTGCACCT
GGTAGCGAACCTGCGACGTCTGGTTCTGAAACGCCGGGTA
CCAGCGAAAGCGCTACCCCAGAATCCGGTCCGGGCACTAG
CACCGAGCCATCGGAGGGCTCCGCACCAGGTCACCATCAT
CACCATCAC

* underlined peptide represents the signal peptide

[00362] Example 2: Production of uncleaved and cleaved His8-aEpCAM-aCD3-BSRS1-
XTEN864 from F. coli fermentation culture
[00363] 1) Expression and Purification of His(8)-aEpCAM-aCD3-BSRS1-XTEN AE864

from E. coli fermentation culture

[00364] The fusion protein AC1278 (MKKNIAFLLASMFVFSIATNAY A-His(8)-aEpCAM-
aCD3-BSRS1-XTEN AE864) was expressed in Amunix’s proprietary £. coli AmEQ098 strain
A 10L fermentation culture was grown at 37°C and temperature shifted to 26°C following
depletion of the salt feed. During harvest, fermentation whole broth was centrifuged to pellet
the cells. The supernatant was collected, and acid flocculation was then used to reduce
endotoxin and host cell protein contamination. Using 1 M acetic acid, the supernatant pH was
gradually lowered to pH 4.5 and left to incubate at room temperature for 30 minutes. The pH
was then raised back to pH 7.5 using 2M NaOH and held overnight at 4°C. On the following
day, the supernatant was 0.20 um filtered using a 3M LifeAssure filter capsule.

[00365] To ensure N-terminal integrity at the His affinity tag, immobilized-metal affinity
chromatography was used as the first capture step. Five 10-mL RedisepRf 25G column
housings (Teledyne Isco) were packed with 10 mL of ToyoPearl-AF-Chelate 650M resin
(TOSOH Biosciences). The columns were sanitized with 0.5M NaOH, thoroughly rinsed with
distilled water, and then charged with 0.1M Ni,SQOy, and equilibrated with 5 column volumes
(CVs) of equilibration buffer (20 mM Tris, 250 mM NaCl, pH 7.5). Due to Triton X-114’s
cloud point of 23°C, Triton Wash buffer (20 mM Tris, 100 mM NaCl, 0.1%Triton X-114, pH
7.5) and Wash 2 buffer (20 mM Tris, 100 mM NaCl, pH 7.5) were prepared in advance,

stored at 4°C, and kept on ice during use. After column equilibration, the supernatant was
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loaded to the column. Following 3 CVs of equilibration buffer as chase, the column was
washed with 10CVs of cold Triton Wash buffer to lower endotoxin, followed by 10 CVs of
cold Wash 2 buffer to remove Triton X-114. Protein was then eluted from the column with 3
CVs of elution buffer (20 mM Tris, 100 mM NaCl, 150 mM imidazole, pH 7.5), and 1 CV
fractions (10 mL) were collected. To reduced protein oxidation, S mM EDTA was added to
each elution. The load, flowthrough, and elution’s were analyzed by non-reducing 4-12%
Bis-Tris SDS-PAGE and Coomassie staining. Based on the gel, elution CV1 and CV2 were
saved for further processing. (FIG. 14A)

[00366] Hydrophobic interaction chromatography (HIC) was chosen as the subsequent
polishing step. Two 20-mL RedisepRf 25G column housings (Teledyne Isco) were packed
with 20 mL of Toyopearl-Phenyl-650M resin (TOSOH Biosciences). The columns were
sanitized with 0.5M NaOH, thoroughly rinsed with distilled water, and equilibrated with 5
CVs of Buffer A (20 mM Tris, 1M (NHy),SO4, pH 7.5). Elution buffers at 75% Buffer A,
50% Buffer A, and 25% Buffer A were prepared in advance by mixing appropriate volumes
of Buffer A and Buffer B (20 mM Tris, pH 7.5). IMAC elutions CV1 and 2 were pooled
together from the previous column step, and ammonium sulfate was added to a final
concentration of 1M before loading to the pre-equilibrated Phenyl columns. After loading and
chasing with 3 CVs of Buffer A, the column was eluted with 3 CVs each of 75% Buffer A,
50% Buffer A, 25% Buffer A, and 0% Buffer A. The load, flowthrough, and elutions were
analyzed by non-reducing 4-12% Bis-Tris SDS-PAGE and Coomassie staining. Based on the
gel, wash and elutions CV1-2 at 750 mM (NH4),SO,4 (boxed) were pooled for further
processing (FIG. 14B).

[00367] To ensure C-terminal integrity of XTEN and to further lower endotoxin, anion
exchange chromatography was chosen as the final polishing step. A XK16 column housing
on AKTApurifier was packed with 5 mL of Capto Q Impress resin (GE Healthcare), sanitized
with 0.5M NaOH, thoroughly rinsed with distilled water, stripped with 2 CVs of Buffer B (20
mM Tris, 500 mM NaCl, pH 7.5), and equilibrated with 5 CVs of Buffer A (20 mM Tris pH
7.5). The HIC elution pool was diluted 4 fold before loading to the column. The column was
then washed with 3 CVs of 30% Buffer B and eluted in a gradient of 30% to 70% Buffer B
over 15 CVs. Elutions were collected in Y2 CV (2.5 mL) fractions. The load, flowthrough, and
elutions were then analyzed by non-reducing SDS-PAGE and Coomassie staining to
determine fractions to pool for formulation (FIG. 14C).

[00368] 2) Formulation and characterization
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[00369] Desired elution fractions (boxed in FIG. 14C) were concentrated and buffer
exchanged into 50 mM Tris, 150 mM NaCl, pH 7.5. Formulated product was 0.2 um sterile
filtered. Lot release to determine product quality involved size exclusion chromatography
analysis and SDS-PAGE analysis. For SEC analysis, 10 ug of formulated product was
injected to an analytical SEC column, confirming >95% monomeric product. (FIG. 15A).
SDS-PAGE analysis was conducted by loading 5 ug of formulated product to a 4-12% Bis-
Tris gel and staining with Coomassie Blue. The product purity was >90% (FIG. 15B).
[00370] 3) Enzyme activation and storage

[00371] Recombinant mouse MMP-9 was supplied as zymogen from R&D Systems and
required activation by 4-aminophenylmercuric acetate (APMA). APMA was first dissolved in
0.1M NaOH to a final concentration of 10 mM before the pH was readjusted to neutral using
0.1N HCI. Further dilution of the APMA stock to 2.5 mM was done in 50 mM Tris, 150 mM
NaCl, 10 mM CaCl, pH 7.5. To activate pro-MMP, 1 mM APMA and 100 ug/mL of pro-
MMP-9 were incubated at 37 °C for 3 hours. Activated enzyme added to a final concentration
of 50% glycerol could then be stored at -20°C for several weeks.

[00372] 4) MMP-9 Digestion of His(8)-aEpCAM-aCD3-BSRS1-XTEN864

[00373] To produce cleaved aEpCAM-aCD3 ProTIA-A, 9.12 mg of formulated His(8)-
aEpCAM-aCD3-BSRS1-XTEN864 (ProTIA-X) was incubated for 2 hours at 37°C in a
reaction mixture containing 10 mM CaCl, and a 1:2237 enzyme-to-substrate molar ratio of
active recombinant mouse MMP-9 (R&D Systems). To confirm specific digestion at BSRSI,
5 pg of undigested and MMP-9 digested product were run on 4-12% Bis-Tris SDS-PAGE,
followed by staining by Coomasie Blue. Use of Coomassie Blue staining allowed
visualization of the full-length His8-aEpCAM-aCD3-BSRS1-XTEN864 (ProTIA-X) before
MMP-9 digestion and the His8-aEpCAM-aCD3 cleaved fragment (ProTIA-A) after MMP-9
digestion (FIG. 16A).

[00374] 5) Purification of cleaved His(8)-aEpCAM-aCD3 ProTIA-A following MMP-9
digestion

[00375] Following confirmation of MMP-9 digestion at BSRS1, immobilized-metal affinity
chromatography was used to remove MMP-9. A 5-mL polypropylene column housing
(ThermoScientific) was packed with 2 mL of ToyoPearl-AF-Chelate 650M resin (TOSOH
Biosciences). The column was equilibrated with 5 CVs of equilibration buffer (20 mM Tris,
250 mM NaCl, pH 7.5). The digestion mixture was then loaded to the column. After loading
and chasing with 1 CV of equilibration buffer, the column was washed with 3 CV's of

equilibration buffer. Protein was eluted from the column with 3 CVs of elution bufter (20
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mM Tris, 100 mM NaCl, 150 mM imidazole, pH 7.5), and 1 CV fractions (2 mL) were
collected. The load, flow-through, and elutions were analyzed by non-reducing 4-12% Bis-
Tris SDS-PAGE and Coomassie straining to determine elutions containing ProTIA-A (FIG.
16B).

[00376] 6) Formulation and characterization of cleaved His(8)-aEpCAM-aCD3

[00377] Desired elutions (boxed in FIG. 16B) were concentrated and buffer exchanged into
50 mM Tris, 150 mM NaCl, pH 7.5. Lot release to determine product quality involved size
exclusion chromatography analysis and SDS-PAGE analysis. For SEC analysis, 10 pg of
product was injected to an analytical SEC column, confirming >95% monomeric product
(FIG. 17A). For SDS-PAGE analysis, 5 pg of product was run on a 4-12% Bis-Tris gel,
confirming >90% product purity (FIG. 17B).

[00378] Example 3: Production of uncleaved and cleaved AC1476 aEpCAM-aCD3-BSRSI1-
XTEN_AE864-His(6) from E. coli fermentation culture

[00379] 1) Expression and Purification of AC1476 aEpCAM-aCD3-BSRS1-XTEN AE864-

His(6) from E. coli fermentation culture

[00380] The fusion protein AC1476 (MKKNIAFLLASMFVFSIATNAYA-aEpCAM-aCD3-
BSRSI1-XTEN AE864-His(6)) was expressed in Amunix’s proprietary F. coli AmE097
strain. A 10L fermentation culture was grown at 37°C and temperature shifted to 28°C after
depletion of the salt feed. During harvest, fermentation whole broth was centrifuged to pellet
the cells. The supernatant was 0.20 um filtered using a 3M LifeAssure filter capsule. A
XK50 housing column was packed with 100 mL of Toyopearl-AF-Chelate-650M resin
(TOSOH Biosciences) and connected to a peristaltic pump at 4°C. The column was sanitized
with 0.5M NaOH, thoroughly rinsed with distilled water, charged with 0.1M NiSQy, and
equilibrated with 5 CVs of equilibration buffer (20 mM Tris, 250 mM NaCl, pH 7.5). After
column equilibration, the supernatant was loaded to the column, followed by Triton Wash,
Wash 2, and elution similar to the process described above in Example 2-1. Elutions were
collected in 2 CV (25 mL) fractions and EDTA was added to a final concentration of 5 mM
to chelate free nickel. The load, flowthrough, and elutions were analyzed by non-reducing 4-
12% Bis-Tris SDS-PAGE and Coomassie staining. Based on the gel, elutions 2-5 (boxed)
were saved for further processing. (FIG. 18A)

[00381] Hydrophobic interaction chromatography (HIC) was chosen as the subsequent
polishing step. A XK24 housing column on AKTApurifier was packed with 50 mL of
Toyopearl-Phenyl-650M resin (TOSOH Biosciences). The column was sanitized with 0.5M
NaOH, thoroughly rinsed with distilled water, and equilibrated with 5 CVs of Buffer A (20
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mM Tris, IM (NH4),SO4 pH 7.5). Desired IMAC elutions were pooled together from the
previous column step, and ammonium sulfate was added to a final concentration of 1M
before loading to the column. Elutions were collected in 2 CV (25 mL) fractions in a
gradient from 100% to 50 % Buffer A over 10 CVs. The load, flowthrough, and elutions were
analyzed by non-reducing 4-12% Bis-Tris SDS-PAGE and Coomassie staining. Based on the
gel, elutions boxed were pooled for further processing (FIG. 18B).

[00382] Anion exchange chromatography was chosen as the final polishing step. A XK24
housing column was packed with 30 mL Capto Q Impress resin (GE Healthcare), sanitized
with 0.5M NaOH, thoroughly rinsed with distilled water, stripped with 2 CVs of Buffer B (20
mM Tris, 500 mM NaCl, pH 7.5), and equilibrated with 5 CVs of Buffer A (20 mM Tris, pH
7.5). The elution pool was buffer exchanged through a Pellicon XL Ultrafiltration module
Biomax 10 kDa into 20 mM Tris pH 7.5 until the permeate had a conductivity of 8 ms/cm.
The permeate was loaded to the Capto Q Impress column, and the column was then washed
with 3 CVs of 10% and 20 % Buffer B. Elutions were collected in ¥4 CV (7.5 mL) fractions
in a gradient from 20% to 70% Buffer B over 10 CVs. The load, flowthrough, and elutions
were analyzed by non-reducing 4-12% Bis-Tris SDS-PAGE and Coomassie staining. Based
on the gel, selected elutions (boxed) were pooled for formulation (FIG. 18C).

[00383] 2) Formulation and characterization of aEpCAM-aCD3-BSRS1-XTEN864-His(6)
[00384] Desired elutions were concentrated and buffer exchanged into 50 mM Tris, 150 mM
NaCl, pH 7.5. Lot release to determine product quality was performed following protocol
established in Example 2 for SEC analysis (FIG. 19A) and SDS-PAGE (FIG. 19B).
Additionally, 2 pg was loaded to a 4-12% Bis-Tris non-reducing SDS-PAGE gel, with
subsequent silver staining (FIG. 19C). The results of SEC were also used to determine the
apparent molecular weight and apparent molecular weight factor (relative to actual molecular
weight) and the hydrodynamic radius of the aEpCAM-aCD3-BSRS1-XTEN864-His(6). The
apparent molecular weight determined was 1.7 MDa, which would result in an apparent
molecular weight factor of 12.3 and a calculated hydrodynamic radius of 10.8 nm.

[00385] To further prove the identity of the molecule, electrospray ionization mass
spectrometry (ESI-MS) was performed and the experimental mass was determined to be
138,652 Da, with AMass of +1 Da when compared to theoretical molecular weight of
138,651 Da (FIG. 20A). For analytical cation exchange chromatography, 10 pug of sample
was loaded onto Agilent Bio SCX NP3 with mobile phase A 20 mM sodium acetate, pH 4.5
and mobile phase B 20 mM sodium acetate, 1 M sodium chloride, pH 4.5. A linear gradient
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of 0-100% B was applied during the course of 20 minutes and only one single major peak
was detected (FIG. 20B).

[00386] 4) MMP-9 Digestion of aEpCAM-aCD3-BSRS1-XTEN864-His(6)

[00387] Following MMP-9 activation and digestion protocol described in Example 2, 20 mg
of aEpCAM-aCD3-BSRS1-XTEN864-His(6) (ProTIA-X) was digested, however using only
1:6000 molar enzyme-to-substrate molar ratio of active recombinant mouse MMP-9.
Undigested and digested products were analyzed by SDS-PAGE (FIG. 21A).

[00388] 5) Purification of cleaved aEpCAM-aCD3-BSRS1-XTEN864-His(6) following
MMP-9 Digestion

[00389] Following confirmation of MMP-9 digestion at BSRS1, anion exchange
chromatography was used to remove cleaved free XTEN and uncleaved ProTIA-X. Two 5-ml
polypropylene column housings (ThermoScientific) were packed with 3 mL each of
MacroCap Q resin (GE Healthcare), sanitized with CIP (0.5M NaOH, 1M NaCl), thoroughly
rinsed with distilled water, stripped with 2 CVs of Buffer B (20 mM Tris, 500 mM NaCl, PH
7.5), and equilibrated with 5 CVs of Buffer A (20 mM Tris, pH 7.5). The digestion mixture
was loaded to the column. After loading and chasing with 1 CV of Buffer A, the column was
eluted with 2 CVs each of 150 mM, 200 mM, 250 mM, 300 mM, and 500 mM NaCl. The
load, flowthrough, and elutions were analyzed by 4-12% Bis-Tris SDS-PAGE and Coomassie
straining to determine fractions containing ProTIA-A (FIG. 21B).

[00390] 6) Formulation and characterization of cleaved aEpCAM-aCD3 Desired ProTIA-A
fractions were concentrated and buffer exchanged into 50 mM Tris, 150 mM NaCl, pH 7.5.
Lot release to determine product quality was performed following protocol established in
Example 2 for SEC analysis (FIG. 22A) and SDS-PAGE (FIG. 22B). Additionally, 2 ug was
loaded to a 4-12% Bis-Tris non-reducing SDS-PAGE gel, with subsequent silver staining
(FIG. 22C). The results of SEC were also used to determine the apparent molecular weight
and apparent molecular weight factor (relative to actual molecular weight) and the calculated
hydrodynamic radius of the aEpCAM-aCD3. The apparent molecular weight determined was
39.8 kDa (the latter being about 23-fold less than that of the intact construct, above), which
would give apparent molecular weight factor of 0.7 (the latter being about 17-fold less than
that of the intact construct, above) and a hydrodynamic radius of 2.3 nm (the latter being
about 5-fold less than that of the intact construct, above).

[00391] To further prove the identity of the molecule, electrospray ionization mass

spectrometry (ESI-MS) was performed and the experimental mass was determined to be
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58,071Da, with AMass of +4 Da when compared to theoretical molecular weight of 58,067
Da (FIG. 23A). Analytical cation exchange chromatography (FIG. 23B) using a protocol
previously described in 2) also confirmed the homogeneity of the sample.

[00392] Example 4: Epcam binding assays of anti-EpCAM x anti-CD3 Protease Triggered

Immune Activator (ProTIA) composition

[00393] The binding capability of anti-EpCAM x anti-CD3 ProTIA composition was verified
with an EpCAM/peroxidase-conjugated protein-L sandwich ELISA. In the ELISA binding
assay, recombinant human EpCAM (rthEpCAM) (Sino BiologicalR&D Systems cat # 10694-
HO8H960-EP-50) was coated on a 96-well, flat-bottomed plate at a concentration of 0.1

microg/100 microL. After overnight incubation at 4°C, the assay plate was washed and
blocked with 3 % bovine serum albumin (BSA) for 1 h at room temperature. The plate was
washed again followed by the introduction of a dose range of non-cleavable anti-EpCAM x
anti-CD3 ProTIA (i.e., a ProTIA without the release segment cleavage sequence and
AC1484, a ProTIA chimeric polypeptide assembly composition) and protease-treated and
protease-untreated anti-EpCAM x anti-CD3 ProTIA (e.g. AC1476). The dose range utilized
for non-cleavable and protease-treated and untreated ProTIA was 0.0006 to 5 nM, achieved
with a 1:6 fold serial dilution scheme from a starting concentration of 5 nM. The plate was
allowed to incubate with shaking for 1 h at room temperature to allow the non-cleavable,
protease-cleaved and uncleaved ProTIA to bind to the thEpCAM coated on the plate.
Unbound components were removed with a wash step and a peroxidase-conjugated protein L
(PierceThermoFisher Scientific cat # 32420) was added. After an appropriate incubation
period that allowed protein-L to bind to the kappa light of the scFvs, any unbound reagent
was removed by a wash step followed by the addition of tetramethylbenzidine (TMB)
substrate to each well. TMB is a chromogenic substrate of peroxidase. After desired color
intensity was reached, 0.2 N sulfuric acid was added to stop the reaction and absorbance
(OD) was measured at 450 nm using a spectrophotometer. The intensity of the color is
proportional to the concentration of non-cleavable, protease-treated and untreated anti-
EpCAM x anti-CD3 ProTIA captured by the thEpCAM/protein-L sandwich ELISA. The
intensity of the color produced (measured OD) was plotted against protein concentration; and
the concentration of non-cleavable, protease-cleaved and uncleaved anti-EpCAM x anti-CD3
ProTIA that gave half-maximal response (ECsy) was derived with a 4-parameter logistic

regression equation using GraphPad prism software.
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[00394] As shown in FIG. 24, the non-cleavable anti-EpCAM x anti-CD3 ProTIA has a
binding activity similar to that of protease-untreated anti-EpCAM x anti-CD3 bispecific
ProTIA molecule each bearing an ECsy of 320 nMpM and 280 nMpM respectively. The
protease-treated ProTIA has the strongest binding activity at ECsy of 120 nMpM for the
rhEpCAM ligand compared to the intact protease-untreated bispecific molecule or the non-
cleavable ProTTIA molecule. The data suggest that the presence of XTEN864 hindered the
binding of the anti-EpCAM moiety for its ligand by at least 2.3-fold.

[00395] Example 5: Cell binding assessed by flow cytometry

[00396] Bispecific binding of the anti-EpCAM x anti-CD3 ProTIA composition is also

evaluated by fluorescence-activated cell sorting (FACS)-based assays utilizing CD3 positive
human Jurkat cells and EpCAM positive human cells selected from SW480, HCT-116, Kato
I, MDA-MB-453, MCF-7, MT3, SK-Br-3, SK-OV-3, OVCAR-3 and PC3. CD3" and
EpCAM" cells are incubated with a dose range of untreated anti-EpCAM x anti-CD3 ProTIA,
protease-treated anti-EpCAM x anti-CD3 ProTIA, and anti-CD3 scFv and anti-EpCAM scFv
positive controls for 30 min at 4°C in FACS buffer containing PBS with 1% BSA and 0.05%
sodium azide. After several washes in FACS buffer to remove unbound test material, cells
are incubated with FITC-conjugated anti-His tag antibody (Abcam cat #ab1206) for 30 min at
4°C. Unbound FITC-conjugated antibody is removed by several washes with FACS buffer
and cells resuspended in FACS buffer for acquisition on a FACS Calibur flow cytometer
(Becton Dickerson) or equivalent instrument. All flow cytometry data are analyzed with
FlowJo software (FlowJo LLC) or equivalent.

[00397] While anti-EpCAM scFv is not expected to bind to Jurkat cells, anti-CD3 scFv,
untreated anti-EpCAM x anti-CD3 ProTIA and protease-treated anti-EpCAM x anti-CD3
ProTIA are all expected to bind to Jurkat cells as indicated by an increase in fluorescence
intensity when compared to Jurkat cells incubated with FITC-conjugated anti-His tag
antibody alone. Similarly, anti-EpCAM scFv, protease-treated and untreated anti-EpCAM x
anti-CD3 ProTIA are all expected to bind to EpCAM positive cells, while anti-CD3 scFv is
not expected to bind to EpCAM positive cells. It is expected that these data will reflect the
bispecific binding ability of the anti-EpCAM x anti-CD3 ProTIA composition to recognize
both the CD3 and EpCAM antigen expressed respectively on Jurkat and the panel of EpCAM
expressing human cell lines. Furthermore, due to the XTEN polymer providing some
interference in surface binding, the untreated anti-EpCAM x anti-CD3 ProTIA is expected to
bind at a lower affinity than the protease-treated ProTIA for both the CD3 and EpCAM

antigens.
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[00398] Example 6: Cytotoxicity assays of anti-EpCAM x anti-CD3 Protease Triggered

Immune Activator (ProTIA) composition

[00399] Redirected cellular cytotoxicity of anti-EpCAM x anti-CD3 ProTIA compositions
were assessed by using human peripheral blood mononuclear cells (PBMC) as eftectors and
EpCAM positive human carcinoma cells such as SW480 colon cells (or selected from HCT-
116, Kato III, NCI-N87, MKN45, MDA-MB-231, MDA-MB-453, MCF-7, MT3, SK-Br-3,
SK-OV-3, OVCAR3 and PC3) as targets. PBMC were isolated from screened, healthy
donors by ficoll density gradient centrifugation from either whole blood or from lymphocyte-
enriched buffy coat preparations obtained from local blood banks or Bioreclamation IVT.
PBMC were resuspended and cultured at appropriate cell density as discussed below in
RPMI-1640/10% FCS/25 mmol/mL HEPES at 37°C in a 5% CQO, humidified incubator until
use. Three different types of cytotoxicity assays are used for the determination of the
cytolytic activity of non-cleavable anti-EpCAM x anti-CD3 composition (e.g. AC1484),
protease-treated and untreated anti-EpCAM x anti-CD3 cleavable ProTIA compositions (e.g.
AC1278 & AC1476), namely lactate dehydrogenase (LDH) release assay, caspase 3/7 assay
and FACS-based analysis.

[00400] As a non-radioactive alternative to *'Cr release cytotoxicity assay, the LDH release
assay quantitatively measures the stable cytosolic enzyme LDH that is released upon cell
lysis in much the same way as *'Cr is released in radioactive assays. Released LDH in
culture supernatants is measured by an enzymatic assay that converts a tetrazolium salt into a
red formazan product; the amount of color formed being proportional to the number of lysed
cells.

[00401] The cytotoxic performance of the protease-treated and untreated anti-EpCAM x anti-
CD3 ProTIA compositions in SW480 were thus analyzed as follows: cell density of SW480
and PBMC was first adjusted to 2.5x10° cells/mL and 1x10° cells/mL respectively in assay
medium comprised of phenol red-free RPMI and 5% FCS. (Phenol red-free medium and 5%
FCS were used to minimize background absorbance with the use of Promega CytoTox 96
Non-radioactive Cytotoxicity Assay kit (cat# G1780)). To achieve an effector to target ratio
of 5:1, 100 microL aliquots of PBMC were co-cultured with 80 microL aliquots of SW480
cells per assay well in a 96-well round-bottom plate. Protease-treated and untreated anti-
EpCAM x anti-CD3 composition samples were diluted in assay medium to the desired dose
concentration and added in 20 microL to the respective experimental wells bringing the total
assay volume to 200 microL. The protease-cleaved ProTIA was evaluated as a 12-point, 5x

serial diluted dose concentration starting at 440 nM to obtain a final dose range of 0.000005
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to 44 nM. The untreated non-cleaved ProTIA composition was analyzed as a 12 point, 5x
serial diluted dose concentration starting at 184 nM to derive at a final dose range of
0.000002 to 18.4 nM. Assay controls that included spontaneous LDH released by effector
and target cells; target cell maximum LDH released; volume correction control due to the
addition of lysis solution and culture medium background were also set up at this time. For
target spontaneous LDH released, SW480 cells were incubated in 200 microL of assay
medium in the absence of any protease-treated or untreated composition. For effector
spontaneous LDH released, PBMC were incubated in 200 microL of assay medium in the
absence of any protease-treated or untreated composition. Target cell maximum LDH
released was determined by the addition of 20 microL of 10x lysis solution to SW480 (220
microL total volume) and incubating the target cells in the presence of lysis solution for 45
min prior to harvesting the supernatant for LDH measurement. Volume correction control
was achieved by adding 20 microL of 10x lysis solution to 200 microL of assay media, while
culture medium background was obtained by incubating 200 microL of assay medium. The
plate containing experimental wells of protease-treated and untreated anti-EpCAM x anti-
CD3 ProTIA compositions and all the respective assay controls, all tested in duplicates, was
then allowed to incubate overnight in a 37°C, 5% CO, humidified incubator.
[00402] The amount of LDH released into the supernatant as a result of cell lysis was
measured using the Promega CytoTox Assay kit and following manufacturer’s instructions.
Briefly, 50 microL of the supernatant from each well of the assay plate was transferred to the
corresponding well of a flat-bottomed enzymatic plate. To each well in the enzymatic plate,
50 microL of the reconstituted substrate was added. The plate was then covered, protected
from light and allowed to incubate at room temperature for 30 min. After the desired
incubation period, 50 microL of stop solution was added to each well and absorbance
recorded at 490 nm.
[00403] Data analysis was then performed as followed:
1. Experimental, E:T ratio of 5:1 (average) — culture medium background (average)
SW480 target spontaneous (average) — culture medium background (average)
PBMC effector spontaneous (average) — culture medium background (average)
2. SW480 target maximum (average) — volume correction control (average)
3. % specific lysis = [(Experimental — SW480 target spontaneous — PBMC effector
spontaneous) / (SW480 target maximum — SW480 target spontaneous)] X 100
4. Dose concentration of protease-treated and untreated anti-EpCAM x anti-CD3 ProTIA

was then plotted against % specific lysis; and the concentration of protein that gave half
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maximal response (ECsy) was derived with a 4-parameter logistic regression equation

using GraphPad prism software.
[00404] As shown in FIG. 25, exposure of SW480 cells to protease-treated ProTIA and the
untreated anti-EpCAM x anti-CD3 ProTIA compositions in the presence of PBMC yielded
concentration-dependent cytotoxic dose curves; with the protease-treated ProTIA being 48-
fold more active than the intact, untreated ProTIA (ECso of 2.5 pM vs. 120 pM respectively).
[00405] The specificity of the anti-EpCAM x anti-CD3 ProTIA was further evaluated by
comparing the cytotoxic activity of protease-treated and protease-untreated ProTIA to that of
unconjugated monospecific anti-EpCAM scFv and monospecific anti-CD3 scFv in the LDH
assay. Briefly, PBMC and SW480 cells were co-cultured in an effector to target ratio of 5:1
in assay medium in a 96-well round-bottom plate as described above. Protease-treated anti-
EpCAM x anti-CD3 ProTIA, protease-untreated anti-EpCAM x anti-CD3 ProTIA, and
unconjugated monospecific anti-EpCAM scFv plus monospecific anti-CD3 scFv samples
were all evaluated as a 12-point, 5x serial dilution of a final dose range of 0.00005 to 45 nM
in a total assay volume to 200 microL.. Together with experimental wells, all relevant assay
controls as described above were also included in the assay plate and the plate was incubated
overnight in a 37°C, 5% CO, humidified incubator.
[00406] The amount of LDH released into the supernatant as a result of cell lysis was
measured using the Promega CytoTox Assay kit and results analyzed as described above.
[00407] As expected, exposure of SW480 cells to protease-treated anti-EpCAM x anti-CD3
ProTIA in the presence of PBMC show enhanced cytotoxicity as compared to untreated
ProTIA. Significantly, combining monospecific anti-EpCAM scFv and monospecific anti-
CD3 scFv in the presence of SW480 target cells and PBMC did not result in any cytotoxic
activity (FIG. 26). The data indicate that linking the targeting aEpCAM moiety to the aCD3
effector moiety in the form of a bispecific molecule is required for the active recruitment of
CD3 positive cells to the vicinity of the target cells for induced cytotoxicity.
[00408] We also hypothesized that the release segment cleavage sequence present in the anti-
EpCAM x anti-CD3 ProTIA may by itself be susceptible to cleavage by proteases released by
the tumor cells or by activated CD3 positive T cells (e.g. granzymes). To address this
hypothesis, a non-cleavable anti-EpCAM x anti-CD3 ProTIA without the release segment
(e.g. AC1357) was constructed and evaluated in conjugation with the protease-treated and
untreated anti-EpCAM x anti-CD3 ProTIA (e.g. AC1278). All three ProTIA were analyzed
in the LDH assay using a 5:1 PBMC to SW480 ratio and tested in a 12-point dose

concentration range of 0.00005 to 45 nM achieved with a 5x serial dilution scheme.
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[00409] As shown in FIG. 27, untreated anti-EpCAM x anti-CD3 ProTIA is 32-fold less
active than protease-treated ProTIA (ECsy of 288 pM vs. 8.9 pM). Interestingly, the non-
cleavable anti-EpCAM x anti-CD3 ProTIA (i.e., ProTIA without the release segment
cleavage sequence) is 371-fold less active than the protease-cleaved ProTIA (ECso of 3300
pM vs. 8.9 pM). The results suggest that the release segment contained within the cleavable
anti-EpCAM x anti-CD3 ProTIA molecule is susceptible to some cleavage by proteases
likely released from the tumor cells and/or activated CD3 positive T cells.

[00410] The non-cleavable anti-EpCAM x anti-CD3 ProTTA without the release segment
(e.g. AC1484) and protease-treated and untreated anti-EpCAM x anti-CD3 ProTIA (e.g.
AC1476) were also evaluated in human cell line of ovarian origin. In this experiment, PBMC
was mixed with SK-OV-3 ovarian cells in a ratio of 5:1 and all three ProTIA molecules were
tested as a 12-point, Sx serial dilution dose curve in the LDH assay as described above. As
expected, the activity trend of the three ProTIA molecules profiled in SK-OV-3 ovarian cell
line was found to be similar to that observed in the SW480 colorectal cell line. In SK-OV-3
cells, untreated anti-EpCAM x anti-CD3 ProTIA was 45-fold less active than protease-treated
ProTIA (ECsp of 136 pM vs. 3 pM); and the non-cleavable anti-EpCAM x anti-CD3 ProTIA
was 600-fold less active than the protease-cleaved ProTIA (ECs of 1793 pM vs. 3 pM) (FIG.
30).

[00411] Example 7: Cell lysis assessed by flow cytometry

[00412] For analysis of cell lysis after 24 h by flow cytometer, EpCAM positive SK-OV-3
target cells (or target cells selected from HCT-116, Kato I, MDA-MB-453, MCF-7,
MKN45, MT3, NCI-N87, SK-Br-3, SW480, OVCARS3 and PC3 cell lines) are labeled with

the fluorescent membrane dye Cell Vue Maroon dye (Affymetrix/eBioscience, cat #88-0870-
16) according to manufacturer’s instructions. Alternatively PKH26 (Sigma, cat #MINI26 and
PKH26GL) can also be used. In brief, SK-OV-3 cells are washed twice with PBS followed
by resuspension of 2 x 10° cells in 0.1 mL diluent C provided with the Cell Vue Maroon
labeling kit. In a separate tube, 2 mircoL. of CellVue Maroon dye is mixed with 0.5 mL
diluent C, and then 0.1 mL added to the SK-OV-3 cell suspension. The cell suspension and
CellVue Maroon dye are mixed and incubated for 2 min at room temperature. The labeling
reaction is then quenched by the addition of 0.2 mL of FCS. Labeled cells are washed twice
with complete cell culture medium (RPMI-1640 containing 10% FCS) and total number of
viable cells determined by trypan blue exclusion. For an effector to target ratio of 5:1 in a
total volume of 200 microL per well, 1x10° PBMC are co-cultured with 2 x 10* CellVue

Maroon-labeled SK-OV-3 cells per well in a 96-well round-bottom plate in the absence or
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presence of the indicated dose range concentration of protease-treated and untreated anti-
EpCAM x anti-CD3 ProTIA samples. After 24 h, cells are harvested with Accutase
(Innovative Cell Technologies, cat #AT104) and washed with 2% FCS/PBS. Before cell
acquisition on a Guava easyCyte flow cytometer (Millipore), cells are resuspended in 100
microL 2% FCS/PBS supplemented with 2.5 micrograms/mL 7-AAD
(Affymetrix/eBioscience, cat #00-6993-50) to discriminate between alive (7-AAD-negative)
and dead (7-AAD-positive) cells. FACS data are analyzed with guavaSoft software
(Millipore); and percentage of dead target cells is calculated by the number of 7-AAD-
positive/Cell Vue Maroon-positive cells divided by the total number of Cell Vue Maroon-
positive cells.

[00413] Dose response kill curves of percent cytotoxicity against ProTIA concentration are
analyzed by 4 parameter-logistic regression equation using GraphPad Prism; and the
concentration of ProTIA that induced half maximal percent cell cytotoxicity is thus
determined.

[00414] Cytotoxicity results utilizing flow cytometry are expected to be in line with results
obtained with the LDH assay. Exposure of SK-OV-3 cells to protease-cleaved and uncleaved
anti-EpCAM x anti-CD3 ProTIA compositions in the absence of PBMC are expected to have
no effect. Similarly, PBMC are not expected to be activated in the presence of ProTIA
without target cells. These results are expected to indicate that ProTIA compositions need to
be clustered on the surface of target cells in order to stimulate PBMC for cytotoxicity
activity. In the presence of PBMC and target cells, there would be a concentration-dependent
cytotoxic effect due to ProTIA pretreated or untreated with protease. Further, results are
expected to show that exposure of SK-OV-3 cells to untreated ProTIA (no protease) in the
presence of PBMC would show reduced cytotoxicity as compared to protease-cleaved
ProTIA composition.

[00415] The above set of cytotoxicity experiments is performed for other bispecific ProTIA
compositions such as anti-CD19 x anti-CD3 ProTIA composition and anti-HER2 x anti-CD3
ProTIA composition. In these instances, CD19 and HER2 positive target cells will be used
instead of EpCAM positive cells. Example cell lines for CD19 expressing cells will include
but not limited to NAML-6, Blin-1, SKW6.4, Raji, Daudi and BJAB. For anti-HER2
targeting, HER2 positive cell lines such as SK-BR-3, BT474, HCC-1954, MDA-MB-453,
SK-OV-3, NCI-N87, JIMT-1, HCT-116 will be used.

[00416] Example 8: T-cell activation marker assays of anti-EpCAM x anti-CD3 Protease

Triggered Immune Activator (ProTIA) composition
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[00417] To measure the anti-EpCAM x anti-CD3 ProTIA induced activation markers (CD69
and CD25), 1 X 10° PBMC or purified CD3+ cells were co-cultured in RPMI-1640
containing 10% FCS with 2 X 10* SK-OV-3 or OVCAR3 cells per assay well (i.e., effector to
target ratio of 5:1) in the presence of anti-EpCAM x anti-CD3 ProTIA in a 96-well round-
bottom plate with total final volume of 200 microL. After 20 h incubation in a 37°C, 5% CO,
humidified incubator, cells were stained with PECyS-conjugated anti-CD4, APC-conjugated
anti-CD8, PE-conjugated anti-CD25, and FITC-conjugated anti-CD69 (all antibodies from
BioLegend) in FACS buffer (1% BSA/PBS) at 4 °C, washed twice with FACS buffer, and
then resuspended in FACS buffer for acquisition on a Guava easyCyte flow cytometer
(Millipore).

[00418] As expected, the T-cell activation marker expression trend of the three ProTIA
molecules profiled in SK-OV-3 ovarian cell line was found to be similar to that observed by
LDH cytotoxicity assay. Using SK-OV-3 cells, activation of CD69 on CD8 and CD4
populations of PBMC by untreated anti-EpCAM x anti-CD3 ProTIA was ~70-fold less active
than protease-treated ProTIA (ECso of 540 pM vs. 6.7 pM for CD8+, ECso of 430 pM vs. 6.3
pM for CD4+); and the non-cleavable anti-EpCAM x anti-CD3 ProTIA was ~1000-fold less
active than the protease-cleaved ProTIA (ECsy of 8700 pM vs. 6.7 pM for CD8+, ECs, of
6000 pM vs. 6.3 pM for CD4+) (FIG. 42).

[00419] Similarly, activation of both CD69 and CD25 on CD8 and CD4 populations of
PBMC cells by untreated anti-EpCAM x anti-CD3 ProTIA was ~60-fold less active than
protease-treated ProTIA, and the non-cleavable anti-EpCAM x anti-CD3 ProTIA was ~1300-
fold less active than the protease-cleaved ProTIA (FIG. 43).

[00420] To confirm the mechanism of action is through CD3+ cells, SK-OV-3 cells were
used as target cells, and activation of CD69 on CD8 and CD4 populations of purified CD3+
cells by untreated anti-EpCAM x anti-CD3 ProTIA was ~100-fold less active than protease-
treated ProTIA (ECsg of 260 pM vs. 2.4 pM for CD8+, ECs, of 240 pM vs. 2.2 pM for
CD4+); and the non-cleavable anti-EpCAM x anti-CD3 ProTIA was ~2000-fold less active
than the protease-cleaved ProTIA (ECsy of 5000 pM vs. 2.4 pM for CD8+, ECs of 5000 pM
vs. 2.2 pM for CD4+) (FIG. 44). Activation of both CD69 and CD25 on CD8 and CD4
populations of purified CD3+ cells by untreated anti-EpCAM x anti-CD3 ProTIA was ~100-
fold less active than protease-treated ProTIA, and the non-cleavable anti-EpCAM x anti-CD3
ProTIA was ~2000-fold less active than the protease-cleaved ProTIA (FIG. 45).

[00421] Using OVCAR3 cells, activation of CD69 on CD8 and CD4 populations of purified
CD3+ cells by untreated anti-EpCAM x anti-CD3 ProTIA was ~10-fold less active than
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protease-treated ProTIA (ECsg of 14 pM vs. 1.8 pM for CD8+, ECsy of 16 pM vs. 1.9 pM for
CD4+); and the non-cleavable anti-EpCAM x anti-CD3 ProTIA was ~1000-fold less active
than the protease-cleaved ProTIA (ECsy of 2000 pM vs. 1.8 pM for CD8+, ECs of 1500 pM
vs. 1.9 pM for CD4+) (FIG. 46). Activation of both CD69 and CD25 on CD8 and CD4
populations of purified CD3+ cells by untreated anti-EpCAM x anti-CD3 ProTIA was also
~10-fold less active than protease-treated ProTIA, and the non-cleavable anti-EpCAM x anti-
CD3 ProTIA was also ~1000-fold less active than the protease-cleaved ProTIA. These results
suggest the untreated anti-EpCAM x anti-CD3 ProTIA was cleaved during the assay to a
greater extent in the presence of OVCAR3 cells compared to SK-OV-3 cells (FIG. 47).
[00422] As further evidence of activation of T cells by anti-EpCAM x anti-CD3 ProTIA in
the presence of target cells, induction of CD69 and granzyme B were measured. PBMC (1 X
10%) were co-cultured with 2 X 10* OVCAR3 cells per assay well (i.e., effector to target ratio
of 5:1) in the presence of anti-EpCAM x anti-CD3 ProTIA in a 96-well round-bottom plate
with total final volume of 200 microL. After 20 h incubation in a 37°C, 5% CO, humidified
incubator, cells were stained with PECy5-conjugated anti-CD4, APC-conjugated anti-CDS8,
and FITC-conjugated anti-CD69 (all antibodies from BioLegend) in FACS bufter (1%
BSA/PBS) at 4 °C. Cells were then fixed and permeabilized with 0.1% Triton X-100/PBS
before staining with PE-conjugated anti-granzyme B (ThermoFisher, cat# MHGBO04) in FACS
buffer. Cells were washed with FACS buffer and then resuspended in FACS buffer for
acquisition on a Guava easyCyte flow cytometer.

[00423] As expected, both CD69 and granzyme B are expressed in ProTIA-activated T cells
in the presence of OVCARS cells. Additionally, a greater fraction of CD8+ cells express
granzyme B compared to CD4+ cells (FIGS. 48 and 49).

[00424] Example 9: Pharmacokinetic properties of anti-EpCAM x anti-CD3 Protease

Triggered Immune Activator (ProTIA) composition

[00425] The pharmacokinetic properties of anti-EpCAM x anti-CD3 ProTIA were analyzed
in C57BL/6 mice. Three mice in group 1 were injected intravenously with 4 mg/kg of
protease-treated anti-EpCAM x anti-CD3 ProTIA (e.g. AC1278), and 3 mice in group 2 were
injected intravenously with untreated anti-EpCAM x anti-CD3 ProTIA (e.g. AC1278). At
appropriate time points, blood was collected into lithium heparinized tubes and processed
into plasma. For the protease-treated anti-EpCAM x anti-CD3 ProTIA animals, plasma
collection time points were pre-dose, 2 min, 15 min, 30 min, 2 h, 4 h, 8 h and 24 h. For the
untreated ProTIA mice, plasma collection time points were pre-dose, 4 h, 8 h,24 h,2d, 4 d, 6

d and 7 d. Plasma concentration of protease-treated ProTIA was quantified by a
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rhEpCAM/biotinylated-anti-His tag sandwich ELISA with the protease-cleaved ProTIA as
standard; while plasma concentration of untreated ProTIA was quantified by a
rhEpCAM/biotinylated-anti-XTEN sandwich ELISA with the uncleaved ProTIA as standard.
[00426] Briefly, ELISA plate (Nunc Maxisorp cat# 442404) was coated with 0.1 mircog/100
microL per well of thEpCAM (R&D Systems, cat# EHH104111). After overnight incubation
at 4°C, the ELISA plate was washed and blocked with 3% BSA for 1 h at room temperature.
The plate was washed again followed by the appropriate addition of a dose range of protease-
treated and untreated anti-EpCAM x anti-CD3 ProTIA standards, appropriate quality controls
and plasma test samples. The plate was allowed to incubate with shaking for 1 h at room
temperature to allow the ProTIA standards, quality controls and test samples to bind to
rhEpCAM coated on the plate. Unbound components were removed with several washes.
For the detection of protease-cleaved ProTIA, biotinylated anti-His tag antibody (R&D
Systems, cat# BAMO050) was added at 0.2 microg/100 microL and plate allowed to incubate
at room temperature for 1 h. For the detection of the protease-untreated ProTIA, biotinylated
anti-XTEN antibody (Amunix proprietary antibody) was added at 0.1 microg/100 microL and
the plate allowed to incubate at room temperature for 1 h. After washing away unbound
biotinylated reagent, streptavidin-HRP (Thermo Scientific cat# 21130) was added at 1:30,000
dilution and plate incubated at room temperature for 1 h. After several washes, TMB
substrate was added to each well. Once desired color intensity was reached, 0.2 N sulfuric
acid was added to stop the reaction and absorbance (OD) was measured at 450 nm using a
spectrophotometer. The intensity of the color is proportional to the concentration of protease-
treated and untreated ProTIA captured by the respective thEpCAM/biotinylated-anti-His tag
and rhEpCAM/biotinylated-anti-XTEN sandwich ELISA. The concentration of ProTIA
present in the plasma samples was determined against the appropriate protease-treated or
untreated ProTIA standard curve using SoftMax Pro software. Pharmacokinetic calculations
of terminal half-life (T,,;) of the protease-cleaved and uncleaved anti-EpCAM x anti-CD3
ProTIA were performed with GraphPad Prism.

[00427] In line with expectation, the protease-treated anti-EpCAM x anti-CD3 ProTIA has a
short terminal elimination half-life (T;/) of about 3.5 h, whereas the protease-untreated
ProTIA (with attached XTEN) has an extended Ty, of 32 h (FIG. 28), confirming that the
intact ProTTIA molecule has significantly longer half-life (at least 9-fold longer) than the
cleaved molecule.

[00428] Example 10: Anti-tumor properties of anti-EpCAM x anti-CD3 Protease Triggered

Immune Activator (ProTIA) composition in early treatment SW40 model

239



WO 2017/040344 PCT/US2016/049137

[00429] An in vivo efficacy experiment- was performed in immunodeficient NOD/SCID
mice, characterized by the deficiency of T and B cells, and impaired natural killer cells. Mice
were maintained in sterile, standardized environmental conditions and experiment performed
in accordance to US Institutional Animal Care Association for Assessment and Use
Committee (IACUCAccreditation of Laboratory Animal Care (AAALAC) guidelines. The
efficacy of protease-treated and protease-untreated anti-EpCAM x anti-CD3 ProTIA (e.g.
ACI1278) was evaluated using the human SW480 carcinoma xenograft model. Briefly, on
day 0, six cohorts of 5 NOD/SCID mice per group were subcutaneously injected in the right
flank with 1 X 10 human PBMC mixed with 1 x 10" SW480 cells. An hour after
SW480/PBMC inoculation, cohort 1 was injected with vehicle (PBS+0.05% Tween 80),
cohort 2 and 3 with 0.04 mg/kg and 0.4 mg/kg protease-treated anti-EpCAM x anti-CD3
ProTIA respectively, cohort 4 and 5 with 0.1 mg/kg and 1 mg/kg protease-untreated anti-
EpCAM x anti-CD3 ProTIA and cohort 6 with 1mg/kg protease-untreated anti-EpCAM x
anti-CD3 ProTIA. Cohort 1 to 5, but not cohort 6, were further subjected to four additional
doses administered daily from day 1 to day 4.

[00430] Tumors were measured twice per week for a projected 35 days with a caliper in two
perpendicular dimensions and tumor volumes were calculated by applying the (width® X
length) / 2 formula. Body weight, general appearance and clinical observations such as
seizures, tremors, lethargy, hyper-reactivity, pilo-erection, labored/rapid breathing, coloration
and ulceration of tumor and death were also closely monitored as a measure of treatment
related toxicity. Study endpoint was defined as a tumor volume of 12002000 mm” or survival
to 3536 days, whichever comes first. Percent tumor growth inhibition index (%TGI) was
calculated for each of the treatment group by applying the formula: (Mean tumor volume of
PBSvehicle control — Mean tumor volume of ProTIA treatment)/mean tumor volume of
PBSvehicle control) x 100. Treatment group with %TGI 260% is considered therapeutically
active.

[00431] At day 26, cohort 1 mice treated with PBSvehicle in the presence of human effector
cells did not inhibit tumor progression, demonstrating that human effector cells alone as such
could not elicit an anti-tumor effect. Treatment with the protease-treated anti-EpCAM x anti-
CD3 ProTIA at 0.04 mg/kg and 0.4 mg/kg (cohort 2 and 3 respectively) in the presence of
human effector cells exhibited clear dose-dependent response for suppression of tumor
growth with the 0.4 mg/kg dose group providing more protection (%TGI = 8584%) than the
0.04 mg/kg dose group (%TGI = 6478%). Significantly, treatment with anti-EpCAM x anti-
CD3 ProTIA at 1 mg/kg (cohort 5) in the presence of human effector cells also inhibited
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tumor growth (%TGI = 7883%) to almost the same extend as molar-equivalent 0.4 mg/kg
protease-treated ProTIA (cohort 3). Data suggest that at 1 mg/kg, sufficient anti-EpCAM x
anti-CD3 ProTIA was effectively cleaved by proteases in the in vivo tumor environment to
the more active, unXTENylated anti-EpCAM x anti-CD3 moiety to yield the observed
efficacy. The lack of tumor regression in the 0.1 mg/kg protease-untreated anti-EpCAM x
anti-CD3 ProTIA cohort 4 (%TGI = 58%) suggested that at this dose, insufficient
unXTENylated anti-EpCAM x anti-CD3 moiety was released to induced noticeable tumor
regression. Cohort 6, subjected to a single 1 mg/kg dose of anti-EpCAM x anti-CD3 ProTIA,
did not attained the threshold for therapeutic activity (%TGI = 4652%) despite exhibiting
suppressed tumor growth as compared to control group (FIG. 31). Results suggest that anti-
EpCAM x anti-CD3 ProTIA can be effectively cleaved in the SW480 tumor environment to
inhibit tumor progression and drug concentration plus exposure are important factors in
determining drug efficacy.

[00432] Of note, no significant body weight loss was observed in all ProTIA treatment
groups and vehicle control indicating that all treatments were well tolerated (FIG. 32).
[00433] The specificity of the antitumor activity of anti-EpCAM x anti-CD3 ProTIA is
performed in SW480/PBMC inoculated NOD/SCID mice much like the study described
above but with eight mice per treatment group. In this study, early treatment with PBS
vehicle control, non-cleavable anti-EpCAM x anti-CD3 ProTIA (e.g. AC1357 or AC1484), a
bispecific negative control ProTIA (having the binding activity for CD3 but not for EpCAM),
anti-EpCAM x anti-CD3 ProTIA or protease-treated anti-EpCAM x anti-CD3 ProTIA is
initiated an hour after SW480/PBMC inoculation. The 1 mg/kg dose concentration of
protease-untreated anti-EpCAM x anti-CD3 ProTIA as determined in the above study is used
in this study and the bispecific negative control ProTIA, non-cleavable and protease-treated
anti-EpCAM x anti-CD3 ProTIA test articles are all intravenously administered at equimolar
concentration. Tumor volume, body weight and clinical observations are monitored two
times per week for 35 days.

[00434] Treatment with PBS vehicle and the bispecific control ProTIA in the presence of
human effector cells are not expected to induce anti-tumor effects, demonstrating that neither
human effector cells alone nor a non-EpCAM targeting moiety could elicit an anti-tumor
effect. Mice in both these treatment groups are expected to meet the study endpoint (day 35
or tumor volume of 2000 mm”). Five daily doses of protease-treated and untreated anti-
EpCAM x anti-CD3 ProTIA, in the presence of human effector are expected to induce

suppression of tumor growth. Treatment with equimolar concentration of the non-cleavable
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ProTIA is expected to retard tumor growth but to a much lesser degree than that exhibited by
the release segment bearing untreated ProTIA as it does not contain the substrate for protease
cleavage.

[00435] Example 11: Anti-tumor properties of anti-EpCAM x anti-CD3 Protease Triggered

Immune Activator (ProTIA) composition in established colorectal tumor model

[00436] In the established colorectal tumor model, SW480 and HCT-116 tumor cells are
independently implanted into NOG (NOD/Shi-scid/IL-2Ry™") or NSG (NOD.Cg-
Prkdc®® IL2rg™™Y/SzJ) mice on day 0. (The NOG or NSG mice are NOD/SCID mice

bearing IL-2Ry mutation resulting in the mice lacking T, B and NK cells, dysfunctional
macrophage, dysfunctional dendritic cells and reduced complement activity.) Human PBMC
are then intravenously or intraperitoneally introduced sometime between days 3 to 10. When
the SW480 and HCT-116 tumor have reached a volume of 150 mm?, treatment with protease-
treated anti-EpCAM x anti-CD3 ProTIA, intact protease-untreated anti-EpCAM x anti-CD3
ProTIA and a non-cleavable form of anti-EpCAM x anti-CD3 ProTIA is initiated as five
daily doses or as a single dose. It is expected that both protease-cleaved and protease-
untreated ProTIA (e.g. AC1476) will lead to reduction or eradication of established SW480
and HCT-116 tumors, with the protease-untreated ProTIA imparting better therapeutic
exposure over time resulting in a more efficacious anti-tumor effect and better safety profile
than protease-treated ProTIA.

[00437] The non-cleavable anti-EpCAM x anti-CD3 ProTIA (e.g. AC1484) is expected to
retard tumor growth, but to a much lesser degree than that exhibited by the release segment
bearing protease-untreated ProTIA as it does not contain the substrate sequence for protease
cleavage within the tumor environment.

[00438] Example 12: Cytometric bead array analysis for human Th1/Th2 cytokines using

stimulated normal healthy human PBMCs and intact and protease-treated anti-EpCAM x
anti-CD3 ProTIA

[00439] As a safety assessment of the ability of intact versus cleaved anti-EpCAM x anti-
CD3 ProTIA to stimulate release of T-cell related cytokines in a cell-based in vitro assay, a
panel of cytokines including IL-2, IL-4, IL-6, IL-10, TNF-alpha, IFN-gamma were analyzed
using the cytometric bead array (CBA) on supernatants from cultured human PBMC
stimulated with protease-treated and untreated anti-EpCAM x anti-CD3 ProTIA samples.
The anti-human CD3 antibody, OKT3, was used as positive control and untreated wells

served as negative control.
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[00440] Briefly, OKT3 (0, 10 nM, 100 nM and 1000 nM) and protease-treated and untreated
anti-EpCAM x anti-CD3 ProTIA (e.g. AC1278 at 10 nM, 100 nM, 1000 nM and 2000 nM)
were dry coated onto a 96-well flat bottomed plate by allowing the wells to evaporate
overnight in the biosafety hood. Wells were then washed once gently with PBS and 1X10°
PBMC in 200 microL were added to each well. The plate was then incubated at 37°C, 5%
CO; for 24 h, after which tissue culture supernatant was collected from each well and
analyzed for cytokine released using the validated commercial CBA kit (BD CBA human
Th1/Th2 cytokine kit, cat # 551809) by flow cytometry following manufacturer’s
instructions.

[00441] Results:

[00442] The raw data for detected levels of cytokines are presented in Table 11, and are
depicted graphically in FIGS. 33-3.

Table 11: Cytokine levels in response to test compound

Detected Cytokine (pg/ml)
Cytokine gl‘l’\%pound Untreated | OKT3 ProTIA-X ProTIA-A
L2 78
IL-4 6.1
IL-6 . 33.4
IL-10 20.7
TNFa 2.1
TFNg 0.0
L2 128 9.0 75
IL-4 9.5 41 112
IL-6 " 130.2 26.3 252
IL-10 23.8 20.8 16.8
TNFa 6.1 43 2.1
TFNg 474 15 11
L2 250.6 04 3.1
IL-4 32.7 77 0.2
IL-6 100 6658.1 22.9 56.4
IL-10 486.3 18.3 20.7
TNFa 6120.1 2.8 10.0
TFNg 15512.9 3.5 106.5
L2 156.0 3.1 238
IL-4 33.5 77 5.8
IL-6 1000 7962.1 32.7 3683.7
IL-10 206.0 16.4 88.0
TNFa 10118.1 4.6 91.5
TFNg 14060.9 0.0 1371.5
L2 92 285
IL-4 2000 0.8 0.7
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IL-6 35.2 589.3
IL-10 16.9 163.9
TNFa 3.1 2504
IFNg 0.4 3330.0

[00443] As expected, OKT3, but not untreated wells, induced robust secretion of all cytokines
(IL-2, IL-4, IL-6, IL-10, TNF-alpha, IFN-gamma) evaluated, thereby confirming the
performance of the CBA cytokine assay. Stimulation with protease-treated anti-EpCAM x
anti-CD3 ProTIA triggered significant cytokine expression, especially at concentrations
higher than 100 nM for all of the cytokines tested. In contrast, baseline levels of IL-2, IL-6,
IL-10, TNF-alpha and IFN-gamma were detected when the intact non-cleaved anti-EpCAM x
anti-CD3 ProTIA molecule was the stimulant at a concentration range of 10 to 2000 nM.
While an appreciable level of IL-4 was detected when induced with the protease-untreated
ProTIA, the level of IL-4 was, however, not higher than that observed with the protease-
treated ProTIA (FIGS. 33-35). These data suggest that the XTEN polymer of the intact
ProTIA composition provides considerable shielding effect and hinders PBMC stimulated
cytokine responses compared to the protease-treated ProTIA in which the EpCAM x anti-
CD3 portion is released from the composition.

[00444] Example 13: Anti-tumor properties of anti-EpCAM x anti-CD3 Protease Triggered

Immune Activator (ProTIA) composition in early treatment HCT-116 model.

[00445] In vivo efficacy experiment was performed in immunodeficient NOD/SCID mice,
characterized by the deficiency of T and B cells, and impaired natural killer cells. Mice were
maintained in sterile, standardized environmental conditions and experiment performed in
accordance with the Association for Assessment and Accreditation of Laboratory Animal
Care (AAALAC) guidelines. The efficacy of protease-treated and protease-untreated anti-
EpCAM x anti-CD3 ProTIA (e.g. AC1476) together with non-cleavable anti-EpCAM x anti-
CD3 ProTIA (i.e. ProTIA without the release segment cleavage sequence and an example of
which being AC1484) was evaluated using the human HCT-116 colorectal carcinoma
xenograft model. Briefly, on day 0, four cohorts of 5 NOD/SCID mice per group were
subcutaneously injected in the right flank with 5 X 10® human PBMC mixed with 5 x 10°
HCT-116 cells. An hour after HCT-116/PBMC inoculation and based on equimolar dosing,
cohort 1 was injected with vehicle (PBS+0.05% Tween 80), cohort 2 with 0.21 mg/kg
protease-treated anti-EpCAM x anti-CD3 ProTIA, cohort 3 with 0.5 mg/kg protease-
untreated anti-EpCAM x anti-CD3 ProTIA and cohort 4 with 0.49 mg/kg non-cleavable anti-
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EpCAM x anti-CD3 ProTIA. Cohort 1 to 4 were all subjected to four additional doses
administered daily from day 1 to 4.

[00446] Tumors were measured twice per week for a projected 35 days with a caliper in two
perpendicular dimensions and tumor volumes were calculated by applying the (width® X
length) / 2 formula. Body weight, general appearance and clinical observations such as
seizures, tremors, lethargy, hyper-reactivity, pilo-erection, labored/rapid breathing, coloration
and ulceration of tumor and death were also closely monitored as a measure of treatment
related toxicity. Study endpoint was defined as a tumor volume of 12002000 mm” or survival
to 35 days, whichever comes first. Percent tumor growth inhibition index (%TGI) was
calculated for each of the treatment group by applying the formula: (Mean tumor volume of
PBS control — Mean tumor volume of ProTIA treatment)/mean tumor volume of PBS
control) x 100. Treatment group with %TGI 260% is considered therapeutically active.
[00447] At day 1835, cohort 1 mice treated with vehicle in the presence of human effector
cells did not inhibit tumor progression and exiting the study with a group mean tumor volume
of 1823 mm’, demonstrating that human effector cells alone as such could not elicit an anti-
tumor effect. Treatment with the protease-treated anti-EpCAM x anti-CD3 ProTIA at 0.21
mg/kg (cohort 2) in the presence of human effector cells exhibited robust suppression of
tumor growth; with 2/5 mice exhibiting complete tumor regression by displaying no
measureable tumor volume at day 18. However, tumor regrowth and progression was
observed from day 25 onwards in this cohort resulting in all 5 mice bearing a tumor burden
exiting the study with a mean tumor volume of 296 mm’. Significantly, treatment with intact
anti-EpCAM x anti-CD3 ProTIA at 0.5 mg/kg (cohort 3) in the presence of human effector
cells also imparted strong inhibition of tumor growth. In fact 4/5 mice in cohort 3 exhibited
complete tumor regression by day 18. On the other hand; with 2 mice still retaining complete
regression on day 35 ensuing a cohort mean tumor volume of 48 mm’ exiting the study.
Importantly, Cohort 4 subjected to 0.49 mg/kg dose of non-cleavable anti-EpCAM x anti-
CD3 ProTIA, did not induce any sustained inhibition of tumor progression as effectively as
cohort 2 and 3, leaving 5/5 mice in this cohort with significant tumor burden by. Cohort 4
exited study at day 18.35 with a group mean tumor volume of 748 mm’. Both protease-
treated anti-EpCAM x anti-CD3 ProTIA at 0.21 mg/kg (cohort 2) and intact anti-EpCAM x
anti-CD3 ProTIA at 0.5 mg/kg (cohort 3) are considered therapeutically active with a TGI of
84% and 97% respectively. With a TGI of 59%, the non-cleavable anti-EpCAM x anti-CD3
ProTIA is considered therapeutically inactive. As expected, the group mean tumor volume of

intact anti-EpCAM x anti-CD3 ProTIA is found to be significantly different from that of non-
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cleavable anti-EpCAM x anti-CD3 ProTIA cohort (student’s t-test, p=0.0016). Appreciably,
the group mean tumor volume of intact anti-EpCAM x anti-CD3 ProTIA cohort is also found
to be significantly different from that of protease-treated anti-EpCAM x anti-CD3 ProTIA
cohort (p=0.002). Results suggest that at 0.5 mg/kg, significant amount of anti-EpCAM x
anti-CD3 ProTIA was effectively cleaved by proteases present in the iz vivo HCT-116 tumor
environment to the highly active, unXTENylated anti-EpCAM x anti-CD3 moiety to impart
the remarkable observed tumor regression. This hypothesis is very much supported by the
non-cleavable anti-EpCAM x anti-CD3 ProTITA molecule lacking the release segment
substrate that resulted in the lack of sustained tumor regression property (FIG. 38).
Importantly, data also suggest that the anti-EpCAM x anti-CD3 ProTIA levied better
therapeutic exposure than protease-treated anti-EpCAM x anti-CD3 ProTIA therefore
reporting a more sustained tumor regression effect.

[00448] Of note, no significant body weight loss was observed in all ProTIA treatment groups
and vehicle control indicating that all treatments were generally well tolerated (FIG. 39).

[00449] Example 14: Cytotoxicity assays of anti-EpCAM x anti-CD3 Protease Triggered

Immune Activator (ProTIA) composition in the presence of purified CD3 positive T cells

[00450] To demonstrate that cytotoxic activity of ProTTA molecules is mediated by CD3
positive T cells, non-cleavable anti-EpCAM x anti-CD3 ProTIA without the release segment
(e.g. AC1484) and protease-treated and untreated anti-EpCAM x anti-CD3 ProTIA (e.g.
AC1476) were further evaluated in SK-OV-3 and OVCAR-3 human ovarian cell lines in the
presence of purified human CD3 positive T cells. Purified human CD3 positive T cells were
purchased from BioreclamationIVT and isolated by negative selection using MagCellect
Human CD3+ T cell isolation kit from whole blood of healthy donors. In this experiment,
purified human CD3 positive T cells were mixed with SK-OV-3 or OVAR-3 ovarian cells in
aratio of 5:1 and all three ProTTA molecules were tested as a 12-point, 5x serial dilution dose
curve in the LDH assay as described above. As expected, the activity trend of the three
ProTIA molecules profiled in SK-OV-3 was found to be similar to that observed in the SK-
OV-3 with PBMC analysis (Fig 30). In the cytotoxic killing of SK-OV-3 ovarian cells by
human CD3 positive T cells, untreated anti-EpCAM x anti-CD3 ProTIA is 56-fold less active
than protease-treated ProTIA (ECsy of 134 pM vs. 2.4 pM); and the non-cleavable anti-
EpCAM x anti-CD3 ProTIA is >1000-fold less active than the protease-cleaved ProTIA
(ECsp of 2660 pM vs. 2.4 pM) (FIG. 40). In the cytotoxic killing of OVCAR-3 ovarian cells
by human CD3 positive T cells, untreated anti-EpCAM x anti-CD3 ProTIA is only 2-fold less
active than protease-treated ProTIA (ECsy of 0.7 pM vs. 0.3 pM); and the non-cleavable anti-
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EpCAM x anti-CD3 ProTIA is 287-fold less active than the protease-cleaved ProTIA (ECs
of 86 pM vs. 0.3 pM) (FIG. 41). Results demonstrated that cytotoxic activity of ProTIA
molecules is indeed mediated by CD3 positive T cells; and that the susceptibility of the
release segment contained within the cleavable anti-EpCAM x anti-CD3 ProTIA molecule to
proteases postulated to be released from the tumor cells and/or activated CD3 positive T cells
in the assay mixture is likely to differ between cell lines.

[00451] Example 15: T-cell activation marker and cytokine release assays of anti-EpCAM x

anti-CD3 Protease Triggered Immune Activator (ProTIA) composition

[00452] To measure the anti-EpCAM x anti-CD3 ProTIA induced expression of cytokines, 1
X 10° purified CD3+ cells were co-cultured with 2 X 10" SK-OV-3 cells per assay well (i.e.,
effector to target ratio of 5:1) in the presence of anti-EpCAM x anti-CD3 ProTIA in a 96-well
round-bottom plate with total final volume of 200 microL. After 20 h incubation in a 37°C,
5% CO; humidified incubator, cell supernatant was harvested for cytokine measurements.
This assay can also be performed with other target cells selected from HCT-116, Kato III,
MDA-MB-453, MCF-7, MKN45, MT3, NCI-N87, SK-Br-3, SW480, OVCAR3 and PC3 cell
lines as well as PBMC in place of purified CD3+ cells.

[00453] Cytokine analysis of interleukin (IL)-2, IL-4, IL-6, IL-10, tumor necrosis factor
(TNF)-alpha and interferon (IFN)-gamma secreted into the cell culture supernatant was
quantitated using the Human Th1/Th2 Cytokine Cytometric Bead Array (CBA) kit (BD
Biosciences cat #550749) following manufacturer’s instruction. In the absence of ProTIA, no
cytokine secretion above background is expected from purified CD3+ cells. ProTIA in the
presence of EpCAM-positive target cells and purified CD3+ cells is expected to activate T
cells and secrete a pattern of T cell cytokines with a high proportion of Th1 cytokines such as
IFN-gamma and TNF-alpha.

[00454] As expected, anti-EpCAM x anti-CD3 ProTIA induced robust secretion of all
cytokines (IL-2, IL-4, IL-6, IL-10, TNF-alpha, [IFN-gamma) evaluated (see FIGS. 50-52).
Stimulation of purified CD3+ cells with SK-OV-3 cells and protease-treated anti-EpCAM x
anti-CD3 ProTIA triggered significant cytokine expression, especially at concentrations
higher than 20 pM for all of the cytokines tested. In contrast, baseline levels of IL-2, IL-4, IL-
6, IL-10, TNF-alpha and IFN-gamma were detected when the intact non-cleaved anti-
EpCAM x anti-CD3 ProTIA molecule was used at a concentration range of 8 to 200 pM
(ECsp of 4.3 nM). Additionally, baseline levels of all cytokines tested were detected when the
non-cleavable anti-EpCAM x anti-CD3 ProTIA molecule was used at a concentration range

of 40 pM to 1 nM. These data suggest that the XTEN polymer of the intact ProTIA
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composition provides considerable shielding effect and hinders CD3+ T-cell stimulated
cytokine responses compared to the protease-treated ProTIA in which the EpCAM x anti-
CD3 portion is released from the composition.

[00455] Example 16: CD3 binding specificity of anti-EpCAM x anti-CD3 Protease Triggered

Immune Activator (ProTIA) composition

[00456] As ProTIA is a bispecific-targeting composition, the binding capability of anti-
EpCAM x anti-CD3 ProTIA composition was also evaluated for binding affinity to human
CD3. This was determined with a CD3ed/peroxidase-conjugated protein-L sandwich ELISA.
In this ELISA, recombinant human CD3 (thCD3ed) (Creative BioMart cat # CD3E&CD3D-
219H) was coated on a 96-well, flat-bottomed plate at a concentration of 0.025 microg/100
microL. After overnight incubation at 4°C, the assay plate was washed and blocked with 3 %
bovine serum albumin (BSA) for 1 h at room temperature. The plate was washed again
followed by the introduction of dose ranges of non-cleavable anti-EpCAM x anti-CD3
ProTIA (e.g. AC1484), protease-treated and protease-untreated anti-EpCAM x anti-CD3
ProTIA (e.g. AC1476). The dose range utilized for all three versions of ProTIA was 0.002 to
100 nM, achieved with a 1:6 fold serial dilution scheme from a starting concentration of 100
nM. The plate was allowed to incubate with shaking for 1 h at room temperature to allow the
non-cleavable, protease-cleaved and protease-untreated ProTIA to bind to the rhCD3ed
coated on the plate. Unbound components were removed with a wash step and a peroxidase-
conjugated protein L (ThermoFisher Scientific cat # 32420) at 0.05 microg/100 microL was
added. After an appropriate incubation period, any unbound reagent was removed by a wash
step followed by the addition of tetramethylbenzidine (TMB) substrate to each well. After
desired color intensity was reached, 0.2 N sulfuric acid was added to stop the reaction and
absorbance (OD) was measured at 450 nm using a spectrophotometer. The intensity of the
color is proportional to the concentration of non-cleavable, protease-treated and untreated
anti-EpCAM x anti-CD3 ProTIA captured by the rhCD3&o6/protein-L sandwich ELISA. The
intensity of the color produced (measured OD) was plotted against protein concentration; and
the concentration of non-cleavable, protease-cleaved and uncleaved anti-EpCAM x anti-CD3
ProTIA that gave half-maximal response (ECso) was derived with a 4-parameter logistic
regression equation using GraphPad prism software.

[00457] Results: As shown in FIG. 53, the protease-untreated anti-EpCAM x anti-CD3
ProTIA had a binding activity similar to that of non-cleavable anti-EpCAM x anti-CD3
bispecific ProTIA molecule each bearing an ECs, of 1800 pM and 2200 pM respectively. The
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protease-treated ProTIA had the strongest binding activity at ECsy of 310 pM for the
rhCD3¢&6 ligand compared to the intact protease-untreated bispecific molecule or the non-
cleavable ProTIA molecule. As the XTEN864 blocking moiety is located right after the anti-
CD3scFv moiety, the XTEN864 results in hindrance in the binding of the non-cleaved anti-
CD3 entity for its ligand by ~5.8 fold as compared to the cleaved and released anti-CD3scFv
portion of the ProTIA binding to the CD3 ligand.

[00458] Example 17: Binding specificity of anti-EpCAM x anti-CD3 Protease Triggered

Immune Activator (ProTIA) composition

[00459] The binding specificity of an anti-EpCAM x anti-CD3 ProTIA (e.g. AC1476) was

evaluated in conjunction with the control ProTIA compositions anti-CEA x anti-CD3 ProTIA
(e.g. AC1432) and anti-HER2 x anti-CD3 ProTIA (e.g. AC1408), in a target antigen/biotin-
conjugated protein-L sandwich ELISA. Both the anti-CEA x anti-CD3 ProTIA (AC1432)
and the anti-HER2 x anti-CD3 ProTIA (AC1408) bear the same anti-CD3 scFv component as
the anti-EpCAM x anti-CD3 ProTIA (AC1476) albeit with different targeting component. In
the ELISA binding assay, recombinant human EpCAM (thEpCAM) (R&D Systems cat #
960-EP-50), recombinant human CEA (Abcam cat # ab742) and recombinant human HER2
(AcroBiosystems cat# HE2-H525) were coated on a 96-well, flat-bottomed plate at a
concentration of 0.1 microg/100 microL. After overnight incubation at 4°C, the assay plate
was washed and blocked with 3 % bovine serum albumin (BSA) for 1 h at room temperature.
The plate was washed again followed by the introduction of a dose range (0.0007 to 0.5 nM,
achieved with a 1:3 fold serial dilution scheme from a starting concentration of 0.5 nM) of
protease-treated anti-EpCAM x anti-CD3 ProTIA (e.g. AC1476) to EpCAM-coated wells,
CEA-coated wells and HER2-coated wells. Serving as controls, protease-treated anti-CEA x
anti-CD3 ProTIA (AC1432) was introduced at a similar dose range onto CEA-coated wells,
and protease-treated anti-HER?2 x anti-CD3 ProTIA (AC1408) was also introduced at a
similar dose range onto HER2-coated wells. The plate was allowed to incubate with shaking
for 1 h at room temperature to allow the various protease-cleaved ProTIAs to bind to the
respective antigen coated on the plate. Unbound components were removed with a wash step
and a biotin-conjugated protein L (ThermoFisher Scientific cat # 29997) was added at 0.05
microg/100 microL. After an appropriate incubation period, any unbound reagent was
removed by a wash step followed by the addition of tetramethylbenzidine (TMB) substrate to
each well. After desired color intensity was reached, 0.2 N sulfuric acid was added to stop

the reaction and absorbance (OD) was measured at 450 nm using a spectrophotometer. The
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intensity of the color is proportional to the concentration of the respective protease-treated
ProTIAs captured by the appropriate antigen coated on the plate. The intensity of the color
produced (measured OD) was plotted against ProTIA concentration; and the respective dose
curve derived with a 4-parameter logistic regression equation using GraphPad prism
software.

[00460] Results: As shown in FIG. 54 (and comparable with the results of FIG. 24), protease-
treated anti-EpCAM x anti-CD3 ProTIA binds to rhEpCAM coated on the plate in a dose-
dependent manner to yield an ECso of 110 pM. Similarly, protease-treated anti-CEA x anti-
CD3 ProTIA binds to the CEA antigen coated on the plate in a dose-dependent manner to
yield an ECsy of 70 pM; and protease-treated anti-HER2 x anti-CD3 ProTIA binds to the
HER?2 antigen coated on the plate in a dose-dependent manner to yield an ECsy of 47 pM.
Significantly, no dose-dependent binding was observed for protease-treated anti-EpCAM x
anti-CD3 ProTIA binding to both CEA- and HER2-antigen coated on the plate indicating that
protease-treated anti-EpCAM x anti-CD3 ProTIA binds specifically to EpCAM but not to
CEA or HER2 antigen. Thus, the compositions exhibited specific binding affinity to their
target ligands and no non-specific binding.

[00461] Example 18: Anti-tumor properties of intact anti-EpCAM x anti-CD3 ProTIA versus

non-cleavable anti-EpCAM x anti-CD3 ProTIA in early treatment SW480 model

[00462] The protease susceptibility of the release segment (RS) as engineered into the anti-
EpCAM x anti-CD3 ProTIA molecule (e.g. AC1476) in tumor environment was also
evaluated in vivo together with non-cleavable anti-EpCAM x anti-CD3 ProTIA (e.g.
AC1484), protease-treated and protease-untreated anti-EpCAM x anti-CD3 ProTIA (e.g.
AC1476) in the SW480/PBMC inoculated NOD/SCID xenograft model. Much like the study
described in Examples 10 and 13, an hour after SW480/PBMC inoculation (denoted as day
0), cohort 1 mice was injected with vehicle (PBS 0.05% Tween 80), cohort 2 with 0.21
mg/kg protease-treated anti-EpCAM x anti-CD3 ProTIA, cohort 3 with 0.5 mg/kg intact anti-
EpCAM x anti-CD3 ProTIA and cohort 4 with 0.49 mg/kg non-cleavable anti-EpCAM x
anti-CD3 ProTIA. All cohorts (i.e. 1 to 4) were further treated with four additional doses
administered daily from day 1 to day 4. Tumor volume, body weight and clinical
observations are monitored two times per week for a targeted 35 days.

[00463] As shown in FIG. 55, protease-treated anti-EpCAM x anti-CD3 ProTIA at 0.21
mg/kg (cohort 2), intact anti-EpCAM x anti-CD3 ProTIA at 0.5 mg/kg (cohort 3) and non-
cleavable anti-EpCAM x anti-CD3 ProTIA at 0.49 mg/kg (cohort 4) are all determined to be
therapeutically active with a tumor growth inhibition index (%TGI) of 93%, 95% and 80%
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respectively. Thus, dosed at equimolar, intact anti-EpCAM x anti-CD3 ProTIA is effectively
cleaved by tumor-enriched proteases to the highly active released anti-EpCAM x anti-CD3
(not linked to the XTEN moiety) to display equivalent tumor regression efficacy as protease-
treated anti-EpCAM x anti-CD3 ProTIA. As expected, though efficacious in inhibiting tumor
progression, the non-cleavable anti-EpCAM x anti-CD3 ProTIA is less effective than intact
anti-EpCAM x anti-CD3 ProTIA indicating that the presence of the release segment
improved therapeutic efficacy of the composition by permitting the release of the anti-
EpCAM x anti-CD3 binding domains.

[00464] As shown in FIG. 56, some body weight loss was observed in cohort 2 and 3 in the
SW480 xenograft model, suggesting some possible toxicity. Additional experiments
evaluating minimum effective dose, reduced number of dosing and evaluation in established
tumor model will shed more light on this initial observation.

[0008] Example 19: Anti-tumor properties of anti-EpCAM x anti-CD3 Protease Triggered

Immune Activator (ProTIA) composition in OVCAR-3 ovarian model.

[0009] The in vivo efficacy of anti-EpCAM x anti-CD3 ProTIA is also evaluated using the
human ovarian OVCAR-3 cell line implanted intraperitoneally into the severely
immunodeficient NSG (NOD.Cg-Prkdc* IL2rg"™" "/SzJ) or NOG (NOD/Shi-scid/IL-
2Ry™") mice. NOG and NSG mice are characterized by the deficiency of T, B and NK cells,
as well as the dysfunction of macrophages, dendritic cell and complement system. Briefly,
on day 0, seven cohorts of 5 NOG or NSG mice per group are implanted intraperitoneally
with 5-10 X 10®° OVCAR-3 cells, followed by the intravenous introduction of 5-10 X 10° of
PBMC on day 14. On day 16, treatment is initiated with cohort 1 injected with vehicle
(PBS+0.05% Tween 80) daily for 5 doses (qdx5), cohort 2 with 0.21 mg/kg protease-treated
anti-EpCAM x anti-CD3 ProTIA qdx5, cohort 3 with 1.05 mg/kg protease-treated anti-
EpCAM x anti-CD3 ProTIA once per week (qw), cohort 4 with 0.5 mg/kg with protease-
untreated anti-EpCAM x anti-CD3 ProTIA qdx5, cohort 5 with 2.5 mg/kg with protease-
untreated anti-EpCAM x anti-CD3 ProTIA qw, cohort 6 with 0.49 mg/kg non-cleavable anti-
EpCAM x anti-CD3 ProTIA qdx5 and cohort 7 with 2.45 mg/kg non-cleavable anti-EpCAM
x anti-CD3 ProTIA qw. All cohorts are subjected to another cycle of treatment the following
week. Mice are monitored daily for behavior and survival, and twice weekly for body weight
and abdomen distention. Blood are collected on day 30, day 40, day 50 and day 60 for

CA125 determination as sign of tumor development. When weight of animals has increased
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by 30% from day O, the animal is defined as having met study endpoint and is sacrificed and
autopsied.

[0010] Growth of OVCAR-3 tumor is evidenced by the development of intraperitoneal
ascites as monitored by increase in body weight, increase in abdomen diameter and an
increase in circulating CA125 levels. It is expected that both protease-cleaved and protease-
untreated anti-EpCAM x anti-CD3 ProTIA (e.g. AC1476) will lead to improve survival and
an absence or delay of ascites formation. It is also expected that the protease-untreated
ProTIA will have a better therapeutic exposure leading to a more efficacious anti-tumor
effect and better safety profile than protease-treated ProTIA. The non-cleavable anti-EpCAM
x anti-CD3 ProTIA is also expected to retard tumor growth but to a much lesser extent than
that demonstrated by the release segment bearing protease-untreated and the protease-treated
ProTIA.

[0011] Example 20: PK properties of anti-EpCAM x anti-CD3 Protease Triggered Immune

Activator (ProTIA) composition in OVCAR-3 ovarian model.

[0012] Protease-cleaved, protease-untreated and non-cleavable anti-EpCAM x anti-CD3
ProTIAs’ PK and bio-distribution profile is evaluated as a mixture of independently metal-
labeled molecules in the OVCAR-3 tumor bearing BALB/c nude mice. To each irradiated
BALB/c nude mice, ten million OVCAR-3 cells are injected intraperitoneally on day 0.
Treatment is initiated when abdominal distention is visibly observed and/or when animal
body weight has increased by 10-15% over day 0. Out of twenty OVCAR-3 tumor bearing
mice, 18 are selected and randomized according to their individual body weight into 2 groups
of 9 animals per group. One group of 9 mice is intravenously injected with 1.5 mg/kg of the
mixture comprising of equimolar concentration of metal 1-labeled protease-cleaved anti-
EpCAM x anti-CD3 ProTIA, metal 2-labeled protease-untreated anti-EpCAM x anti-CD3
ProTIA and metal 3-labeled non-cleavable anti-EpCAM x anti-CD3 ProTIA. The other group
of 9 animals is administered intraperitoneally with 1.5 mg/kg of the same ProTIA mixture.
[00465] By alternating between animals in the same group (i.e. intravenously and
intraperitoneal administered groups), blood is collected by jugular/mandibular vein puncture
into lithium heparin tubes at 0.5 h, 4 h, 8 h, 24 h, 48 h, day 3, day 5 and day 7 post-test article
administration. Blood is processed into plasma by centrifugation at 1300 g for 10 minutes at
4°C and stored at -80°C till analysis.

[00466] Ascites is collected from both intravenously and intraperitoneal administered groups

at4 h, 8 h, 24 h, 48 h, day 3, day 5 and day 7 post-test article administrations by alternating
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between animals in the same group. Ascites samples are immediately centrifuged at 300 g
for 10 minutes at 4°C and fluid component frozen down at -80°C until analysis.

[00467] Three mice from each group will be terminated on day 3, day 5 and day 7. Organs
(brain, heart, liver, lung, spleen, and pancreas) and tumor nodules in the peritoneal cavity are
harvested, weighed, flash frozen and stored at -80°C until analysis is performed.

[00468] All samples (blood, ascites, normal organs and tumor tissues) are analyzed by ICP-
MS (inductively coupled plasma mass spectrometry). In the intravenous arm, low amount of
all 3 ProTIAs are expected to be detected in the ascites. In the plasma component, metal 2-
labeled protease-untreated anti-EpCAM x anti-CD3 ProTIA and metal 3-labeled non-
cleavable anti-EpCAM x anti-CD3 ProTIA are expected to demonstrate a longer systemic
half-life than metal 1-labeled protease-cleaved anti-EpCAM x anti-CD3 ProTIA. In the
intraperitoneal arm, all 3 ProTIA versions are expected to be detectable in the ascites with
metal 2-labeled protease-untreated anti-EpCAM x anti-CD3 ProTIA and metal 3-labeled non-
cleavable anti-EpCAM x anti-CD3 ProTIA having a longer retention time in the peritoneal
cavity as compared to metal 1-labeled protease-cleaved anti-EpCAM x anti-CD3 ProTIA. It
is also expected that metal 2-labeled protease-untreated anti-EpCAM x anti-CD3 ProTIA will
have a shorter intraperitoneal half-life than metal 3-labeled non-cleavable anti-EpCAM x
anti-CD3 ProTIA due to cleavage by proteases found in the tumor-loaded intraperitoneal
environment. Metal 2-labeled protease-untreated anti-EpCAM x anti-CD3 ProTIA and metal
3-labeled non-cleavable anti-EpCAM x anti-CD3 ProTIA will be minimally detected in
plasma at early time points indicating little leakage of intraperitoneally administered
molecules into systemic circulation. All 3 ProTIA versions are expected to be present in
tumor nodules extracted from the peritoneal cavity but not in normal organs.

[0013] Example 21: Anti-tumor properties of anti-EpCAM x anti-CD3 Protease Triggered

Immune Activator (ProTIA) composition in SK-OV-3 ovarian model.

[0014] The in vivo efficacy of anti-EpCAM x anti-CD3 ProTIA is also evaluated using the
human ovarian SK-OV-3 cell line implanted intraperitoneally into the severely
immunodeficient NSG (NOD.Cg-Prkdc* IL2rg"™" "/SzJ) or NOG (NOD/Shi-scid/IL-
2Ry™") mice. NOG and NSG mice are characterized by the deficiency of T, B and NK cells,
as well as the dysfunction of macrophages, dendritic cell and complement system. Briefly,
on day 0, seven cohorts of 5 NOG or NSG mice per group are implanted intraperitoneally
with 5-10 X 10° SK-OV-3 cells, followed by the intraperitoneal introduction of 5-10 X 10° of
PBMC on day 5. On day 7, treatment is initiated with cohort 1 injected with vehicle
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(PBS+0.05% Tween 80) daily for 5 doses (qdx5), cohort 2 with 0.21 mg/kg protease-treated
anti-EpCAM x anti-CD3 ProTIA qdx5, cohort 3 with 1.05 mg/kg protease-treated anti-
EpCAM x anti-CD3 ProTIA once per week (qw), cohort 4 with 0.5 mg/kg with protease-
untreated anti-EpCAM x anti-CD3 ProTIA qdx5, cohort 5 with 2.5 mg/kg with protease-
untreated anti-EpCAM x anti-CD3 ProTIA qw, cohort 6 with 0.49 mg/kg non-cleavable anti-
EpCAM x anti-CD3 ProTIA qdx5 and cohort 7 with 2.45 mg/kg non-cleavable anti-EpCAM
x anti-CD3 ProTIA qw. Mice are monitored daily for behavior and survival, and twice
weekly for body weight and abdomen distention. When weight of animals has increased by
30% from day O, animal is defined as having met study endpoint and are sacrificed and
autopsied.

[0015] Growth of SK-OV-3 is evidenced by the development of intraperitoneally ascites
monitored by increase in body weight and increase in abdomen diameter. It is expected that
both protease-cleaved and protease-untreated anti-EpCAM x anti-CD3 ProTIA (e.g. AC1476)
will lead to improve survival and absence or delay of ascites formation. It is also expected
that the protease-untreated ProTIA will impart better therapeutic exposure, a more efficacious
anti-tumor effect and better safety profile than protease-treated ProTIA. The non-cleavable
anti-EpCAM x anti-CD3 ProTIA is also expected to retard tumor growth but to a much lesser
magnitude than that exhibited by the release segment bearing protease-untreated ProTIA and
the protease-treated ProTIA.

[0016] Example 22: Performance of anti-EpCAM x anti-CD3 Protease Triggered Immune

Activator (ProTIA) composition in human malignant ascites samples

[00469] Human malignant ascites are collected from patients with primary intraperitoneal
EpCAM positive epithelial malignancies which includes but not limited to advanced, relapsed
and refractory ovarian (adenocarcinoma and mucinous), colorectal, gastric, bile
duct/cholangiocarcinoma, Ampulla of Vater, pancreatic and non-clear renal cell carcinoma
patients. Patients who are receiving chemotherapy, immunological therapy, biologics and/or
corticosteroid therapy within the last 30 days prior to sample collection are excluded.
Malignant ascites are centrifuged at 300-400 g for 10 min at room temperature and the fluid
and pellet component harvested. The concentration of human proteases including but not
limited to MMP-9, MMP-2, matriptase and uPA are quantitated in the fluid component using
commercially available ELISA kits (human MMP-9, Invitrogen cat # KHC3061 or
equivalent; human MMP-2, Invitrogen cat # KHC3081 or equivalent; human matriptase,
Enzo cat # ADI-900-221; and human uPA, Abcam cat # 119611) following manufacturer’s
instructions. The rate of intact anti-EpCAM x anti-CD3 (e.g. AC1476) cleavage by protease
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found in the ascites fluid is determined by spiking a known concentration of the ProTIA into
the ascites fluid component and incubating mixture at 37°C , with an aliquot withdrawn at
indicated time points of 0.5 h, 2h, 4 h, 8 h, 24 h, 48 h, 3 day, 4 day, 5 day and 7 day. The
amount of intact anti-EpCAM x anti-CD3 ProTIA present at the respective time points are
then analyzed on a rhEpCAM/biotinylated-anti-X TEN sandwich ELISA with intact anti-
EpCAM x anti-CD3 as standard.

[00470] Briefly, ELISA plate (Nunc Maxisorp cat# 442404) is coated with 0.1 mircog/100
microL per well of thEpCAM (R&D Systems, cat# EHH104111). After overnight incubation
at 4°C, the ELISA plate is washed and blocked with 3% BSA for 1 h at room temperature.
The plate is washed again followed by the appropriate addition of a dose range of intact,
protease-untreated anti-EpCAM x anti-CD3 ProTIA standards, appropriate quality controls
and ProTIA-spiked ascites test samples. The plate is allowed to incubate with shaking for 1 h
at room temperature to allow the ProTIA standards, quality controls and test samples to bind
to thEpCAM coated on the plate. Unbound components are removed with several washes.
Biotinylated anti-XTEN antibody (Amunix proprietary antibody) is added at 0.1 microg/100
microL and the plate allowed to incubate at room temperature for 1 h. After washing away
unbound biotinylated reagent, streptavidin-HRP (ThermoFisher Scientific cat # 21130) is
added at 1:30,000 dilution and plate incubated at room temperature for 1 h. After several
washes, TMB substrate is added to each well. Once desired color intensity is reached, 0.2 N
sulfuric acid is added to stop the reaction and absorbance (OD) is measured at 450 nm using a
spectrophotometer. The intensity of the color is proportional to the concentration of intact
ProTIA captured by the thEpC AM/biotinylated-anti-XTEN sandwich ELISA. The
concentration of intact ProTTA present in the ascites test samples is determined against the
intact ProTIA standard curve using the SoftMax Pro software. The rate of decrease of intact
ProTIA as detected in the thEpCAM/biotinylated-anti-XTEN sandwich ELISA (i.e. half-life)
is determined using GraphPad Prism.

[00471] The ascites pellet is phenotyped for EpCAM, CD3, CD4, CD8, CA125 and CD56
expression. Malignant ascites samples tested positive for EpCAM and CD3 are used for
cytotoxic analysis with protease-treated and protease-untreated ProTIA. Briefly, 1X10°
ascites cells are reconstituted with appropriate amount of ascites fluid and allowed to adhere
on a 24-well plate for 24 h in triplicate. Cells are treated with dose concentrations of
protease-treated and intact anti-EpCAM x anti-CD3 ProTIA for 48 h, followed by
quantitation of caspase 3/7 using a luminogenic caspase 3/7 substrate as instructed by

manufacturer (Promega Caspase-Glo 3/7 cat# G8091). With luminescence signal being
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proportional to caspase-3/7 activity, dose concentration of protease-treated and untreated
anti-EpCAM x anti-CD3 ProTIA is then plotted against luminescence signal and the
concentration of protein that give half maximal response (ECs) is derived with a 4-parameter
logistic regression equation using GraphPad prism software. It is expected that the human
malignant ascites derived from advanced, relapsed and refractory EpCAM positive cancer
patients will contain all necessary components for the cleavage and subsequent activation of
intact anti-EpCAM x anti-CD3 ProTIA to the unXTENylated anti-EpCAM x anti-CD3
moiety that exert strong cytotoxic activity. A decrease in number of EpCAM positive cells as
a sign of tumor elimination; and an increase in T cell activation markers such as CD69 and
granzymes as reflective of T cell activation are also expected,

[00472] Example 23: Caspase 3/7 assay of anti-EpCAM x anti-CD3 Protease Triggered

Immune Activator (ProTIA) composition

[00473] Redirected cellular cytotoxicity of anti-EpCAM x anti-CD3 ProTIA compositions
was also assessed via caspase 3/7 activities of apoptotic cells. Similar to the LDH
cytotoxicity assay described above, PBMC or purified CD3 positive T cells were mixed with
EpCAM positive tumor target cells such as SW480, SK-OV-3 and OVAR-3 cells in a ratio of
5 effectors to 1 target, HCT-116 at a ratio of 10:1; and all three ProTIA versions were tested
as a 12-point, 5x serial dilution dose concentrations as in the LDH assay described above.
[00474] Upon cell lysis, released caspase 3/7 in culture supernatants was measured by the
amount of luminogenic caspase 3/7 substrate cleavage by caspase 3/7 to generate the “glow-
type” luminescent signal (Promega Caspase-Glo 3/7 cat#G8091). The amount of
luminescence is proportional to the amount of caspase activities.

[00475] As expected, the activity trend of the protease-treated, protease-untreated and non-
cleavable anti-EpCAM x anti-CD3 ProTIA profiled in SK-OV-3, OVCAR-3, HCT-116 and
SW480 tumor cell lines was found to be in agreement with the activities observed in the LDH
assay analysis. In the cytotoxic killing of SK-OV-3 ovarian cells by human PBMC, untreated
anti-EpCAM x anti-CD3 ProTIA is 12-fold less active than protease-treated ProTIA (ECs of
140 pM vs. 12 pM); and the non-cleavable anti-EpCAM x anti-CD3 ProTIA is 390-fold less
active than the protease-cleaved ProTIA (ECsg of 4700 pM vs. 12 pM) (FIG. 57). In the
cytotoxic killing of OVCAR-3 ovarian cells by PBMC, protease-uncleaved anti-EpCAM x
anti-CD3 ProTIA is 4-fold less active than protease-treated ProTIA (ECso of 9.8 pM vs. 2.5
pM); and the non-cleavable anti-EpCAM x anti-CD3 ProTIA is 420-fold less active than the
protease-cleaved ProTIA (ECsp of 1043 pM vs. 2.5 pM) (FIG. 58). In the cytotoxic killing of
HCT-116 colorectal cells by PBMC, protease-treated and intact protease-untreated anti-
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EpCAM x anti-CD3 ProTIA have almost similar activity (ECso of 1.8 pM vs. 3.6 pM); and
the non-cleavable anti-EpCAM x anti-CD3 ProTIA is 130-fold less active than the protease-
cleaved ProTIA (ECsy of 240 pM vs. 1.8 pM) (FIG. 59). In the cytotoxic killing of SW480
colorectal cells by PBMC, protease-treated and protease-uncleaved anti-EpCAM x anti-CD3
ProTIA also demonstrated similar activity (ECso of 2 pM vs. 1 pM); and the non-cleavable
anti-EpCAM x anti-CD3 ProTIA is 70-fold less active than the protease-cleaved ProTIA
(ECsp of 148 pM vs. 2 pM) (FIG. 60). Results demonstrated that non-cleavable ProTIA is
consistently less active than the unXTENylated anti-EpCAM x anti-CD3 moiety. Depending
on cell lines used, the activity of intact, protease-untreated ProTIA ranged from similar to 12-
fold less active as compared to protease-cleaved ProTIA, suggesting a difference in degree of
susceptibility of the release segment to proteases postulated to be released from the tumor
cells and/or activated CD3 positive T cells in the assay mixture.

[00476] Example 24: Proteolytic cleavage of AC1476 aEpCAM-aCD3-BSRS1-
XTEN_AE864-His(6) using various proteases

[00477] The experiment was conducted to demonstrate that the aEpCAM-aCD3-BSRS1-
XTEN_ AE864-His(6) AC1476, previously described in Example 3, can be cleaved in vifro

by multiple tumor-associated proteases, including MMP-2, MMP-9, and neutrophil elastase.
[00478] 1. Enzyme activation

[00479] All enzymes used were obtained from R&D Systems. Recombinant neutrophil
elastase and recombinant human matriptase were provided as activated enzymes and stored at
-80°C until use. Recombinant mouse MMP-2 and recombinant mouse MMP-9 were supplied
as zymogens and required activation by 4-aminophenylmercuric acetate (APMA). APMA
was first dissolved in 0.1M NaOH to a final concentration of 10 mM before the pH was
readjusted to neutral using 0.1N HCI. Further dilution of the APMA stock to 2.5 mM was
done in 50 mM Tris, 150 mM NaCl, 10 mM CaCl2, pH 7.5. To activate pro-MMP, 1 mM
APMA and 100 ug/mL of pro-MMP were incubated at 37 °C for 1 hour (MMP-2) or 3 hours
(MMP-9). Glycerol was added to activated enzymes to a final concentration of 50% and then
each was stored at -20°C.

[00480] 2. Enzymatic digestion

[00481] A panel of enzymes was used to digest the AC1476 aEpCAM-aCD3-BSRS1-
XTEN_AE864-His(6) ProTIA composition. 10 uM of the substrate composition was
incubated individually with each enzyme in the following enzyme-to-substrate molar ratios:

MMP-2 (1:200), MMP-9 (1: 2000), matriptase (1:12.5), and neutrophil elastase (1:1000).
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Reactions were incubated at 37°C for two hours before stopping digestion by gel loading dye

and heating at 80°C.
[00482] 3. Analysis of cleavage.

[00483] Analysis of the samples was performed by loading 5 ug of undigested and digested

material on SDS-PAGE and staining with Coomassie Blue. Upon treatment by each protease

at the BSRS-1 release segment, the substrate yielded two fragments detectable in the SDS-

PAGE gel, with the small fragment containing aEpCAM-aCD3 (the activated first portion

form with the binding domains) and the other containing released XTEN bulking moiety,

which migrates at a slightly lower apparent molecular weight on SDS-PAGE than the intact

form. For neutrophil elastase, which also digests released XTEN, the activated form was

observed in the gel as well as other smaller fragments; the latter due to the cleavage of XTEN

at various locations along the sequence. The results confirm that all proteases tested cleaved

the construct as intended, with the release of the binding domains.

Table 12: Chimeric Polypeptide Assembly Sequences

Construct
1D

Tumor
Targets

Amino Acid Sequences

AC1277

CD19

HHHHHHHHDIQLTQSPASLAVSLGQRATISCKASQSVDYDGDSYLNWY
QOIPGQPPKLLIYDASNLVSGIPPRFSGSGSGTDETLNIHPVEKVDAA
TYHCQOSTEDPWTEFGGGTKLEIKGGGGSGGGGESGGEGSQVOLOQSGAE
LVRPGSSVKISCKASGYAFSSYWMNWVKORPGOGLEWIGQIWPGDGDT
NYNGKEFRGKATLTADESSSTAYMOLSSLASEDSAVYFCARRETTTVGR
YYYAMDYWGQGTTVTVSSGGGGSDIKLOQQSGAELARPGASVKMSCKTS
GYTFTRYTMHWVKQORPGOQGLEWIGY INPSRGYTNYNQKFRKDKATLTTD
KSSSTAYMQLSSLTSEDSAVYYCARYYDDHYCLDYWGQGTTLTVSSVE
GGSGGSGGESGGSGGVDDIQLTOSPAIMSASPGERVIMTCRASSSVSYM
NWYQOKSGTSPKRWIYDTSKVASGVPYREFSGSGSGTSYSLTISSMEAE
DAATYYCQOWSSNPLTFGAGTKLELKGTAEAASASGLSGRSDNHSPLG
LAGSPGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGSPAGSP
TSTEEGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGSEPATS
GSETPGSEPATSGSETPGSPAGSPTSTEEGTSESATPESGPGTSTERS
EGSAPGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPS
EGSAPGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSEPATS
GSETPGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGTSESAT
PESGPGSPAGSPTSTEEGTSESATPESGPGSEPATSGSETPGTSESAT
PESGPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPS
EGSAPGTSTEPSEGSAPGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPS
EGSAPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPATS
GSETPGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSPAGSP
TSTEEGSPAGSPTSTEEGSPAGSPTSTEEGTSESATPESGPGTSTEPS
EGSAPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPATS
GSETPGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSESAT
PESGPGSEPATSGSETPGTSESATPESGPGSPAGSPTSTEEGSPAGSP
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Construct
1D

Tumor
Targets

Amino Acid Sequences

TSTEEGTSTEPSEGSAPGTSESATPESGPGTSESATPESGPGTSESAT
PESGPGSEPATSGSETPGSEPATSGSETPGSPAGSPTSTEEGTSTEPS
EGSAPGTSTEPSEGSAPGSEPATSGSETPGTSESATPESGPGTSTEPS
EGSAPG

AC1278

EpCAM

HHHHHHHHELVMTQSPSSLTVTAGERVTIMSCKSSQOSLLNSGNQKNYLT
WYQORKPGOPPRKLLIYWASTRESGVPDRFTGSGSGTDFTLTISSVQAED
LAVYYCONDYSYPLTFGAGTKLE IKGGGGSGGGGSGGGGSEVQLLEQS
GAELVRPGTSVKISCRASGYAFTNYWLGWVKQRPGHGLEWIGDIEPGS
GNIHYNERKFRKGKATLTADKSSSTAYMOLSSLTFEDSAVYFCARLRNWD
EPMDYWGQGTTVTVSSGGGGSDVQLVQSGAEVKKPGASVKVSCKASGY
TETRYTMHWVROAPGQGLEWIGYINPSRGYTNYADSVKGRFTITTDKS
TSTAYMELSSLRSEDTATYYCARYYDDHYCLDYWGQGTTVTIVSSGEGT
STGSGGSGGSGGADDIVLTQSPATLSLSPGERATLSCRASQSVSYMNW
YOOKPGKAPKRWIYDTSKVASGVPARFSGSGSGTDYSLTINSLEAEDA
ATYYCQOWSSNPLTFGGGTKVEIKGTAEAASASGLSGRSDNHSPLGLA
GSPGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGSPAGSPTS
TEEGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGSEPATSGS
ETPGSEPATSGSETPGSPAGSPTSTEEGTSESATPESGPGTSTEPSEG
SAPGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEG
SAPGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSEPATSGS
ETPGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGTSESATPE
SGPGSPAGSPTSTEEGTSESATPESGPGSEPATSGSETPGTSESATPE
SGPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEG
SAPGTSTEPSEGSAPGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEG
SAPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGS
ETPGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSPAGSPTS
TEEGSPAGSPTSTEEGSPAGSPTSTEEGTSESATPESGPGTSTEPSEG
SAPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGS
ETPGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSESATPE
SGPGSEPATSGSETPGTSESATPESGPGSPAGSPTSTEEGSPAGSPTS
TEEGTSTEPSEGSAPGTSESATPESGPGTSESATPESGPGTSESATPE
SGPGSEPATSGSETPGSEPATSGSETPGSPAGSPTSTEEGTSTEPSEG
SAPGTSTEPSEGSAPGSEPATSGSETPGTSESATPESGPGTSTEPSEG
SAPG

AC1345

EpCAM

HHHHHHHHEVQLLEQSGAELVRPGTSVKISCKRKASGYAFTNYWLGWVKQ
RPGHGLEWIGDIFPGSGNIHYNEKFKGKATLTADKSSSTAYMQLSSLT
FEDSAVYFCARLRNWDEPMDYWGQGTTVIVSSGGGGSDVQLVQOSGAEV
KKPGASVKVSCKASGYTETRYTMHWVROQAPGQGLEWIGYINPSRGYTN
YADSVKGREFTITTDKSTSTAYMELSSLRSEDTATYYCARYYDDHYCLD
YWGOQGTTVTVSSGEGTSTGSGGSGGSGGADDIVLTOSPATLSLSPGER
ATLSCRASQSVSYMNWYQOKPGKAPKRWIYDTSKVASGVPARESGSGS
GTDYSLTINSLEAEDAATYYCQQOWSSNPLTEGGGTKVEIKGGGGSELV
MTQSPSSLTVTAGERVIMSCKSSQSLLNSGNQRNYLTWYQQKPGQPPK
LLIYWASTRESGVPDREFTGSGSGTDFTLTISSVQAEDLAVYYCQNDYS
YPLTFGAGTKLEIKGTAEAASASGLSGRSDNHSPLGLAGSPGSPAGSP
TSTEEGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPS
EGSAPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGSEPATS
GSETPGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGTSTEPRS
EGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGTSESAT

259




WO 2017/040344

PCT/US2016/049137

Construct
1D

Tumor
Targets

Amino Acid Sequences

PESGPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSTEPS
EGSAPGTSTEPSEGSAPGTSESATPESGPGTSESATPESGPGSPAGSP
TSTEEGTSESATPESGPGSEPATSGSETPGTSESATPESGPGTSTEPS
EGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPS
EGSAPGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSESAT
PESGPGSEPATSGSETPGTSESATPESGPGSEPATSGSETPGTSESAT
PESGPGTSTEPSEGSAPGTSESATPESGPGSPAGSPTSTEEGSPAGSP
TSTEEGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGTSESAT
PESGPGSEPATSGSETPGTSESATPESGPGSEPATSGSETPGTSESAT
PESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSESATPESGPGSEPATS
GSETPGTSESATPESGPGSPAGSPTSTEEGSPAGSPTSTEEGTSTEPRS
EGSAPGTSESATPESGPGTSESATPESGPGTSESATPESGPGSEPATS
GSETPGSEPATSGSETPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPRS
EGSAPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPG

AC1346

EpCAM

HHHHHHHHDVQLVQSGAEVKKPGASVKVSCKASGYTFTRYTMHWVROA
PGOGLEWIGYINPSRGYTNYADSVKGRFTITTDKSTSTAYMELSSLRS
EDTATYYCARYYDDHYCLDYWGQGTTVIVSSGGSELVMTQSPSSLTVT
AGERKVTMSCKSSQSLLNSGNOQRKNYLTWYQOKPGOPPKLLIYWASTRES
GVPDRFTGSGSGTDFTLTISSVQAEDLAVYYCQONDY SYPLTFGAGTKL
EIKGGGGSGGGEGESGGEGESEVQLLEQSGAELVRPGTSVKISCKASGYAR
TNYWLGWVKQRPGHGLEWIGDIFPGSGNIHYNEKFKGKATLTADKSSS
TAYMOLSSLTEFEDSAVYFCARLRNWDEPMDYWGQGTTVIVSSGGGSDI
VLTQSPATLSLSPGERATLSCRASQSVSYMNWYQOKPGKAPKRWIYDT
SKVASGVPARFSGSGSGTDYSLTINSLEAEDAATYYCQOWSSNPLTEG
GGTRVEIKGTAEAASASGLSGRSDNHSPLGLAGSPGSPAGSPTSTEEG
TSESATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPG
TSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGSEPATSGSETPG
SPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGTSTEPSEGSAPG
SPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPG
TSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSTEPSEGSAPG
TSTEPSEGSAPGTSESATPESGPGTSESATPESGPGSPAGSPTSTEEG
TSESATPESGPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPG
TSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPG
TSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSESATPESGPG
SEPATSGSETPGTSESATPESGPGSEPATSGSETPGTSESATPESGPG
TSTEPSEGSAPGTSESATPESGPGSPAGSPTSTEEGSPAGSPTSTEEG
SPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPG
SEPATSGSETPGTSESATPESGPGSEPATSGSETPGTSESATPESGPG
TSTEPSEGSAPGSPAGSPTSTEEGTSESATPESGPGSEPATSGSETPG
TSESATPESGPGSPAGSPTSTEEGSPAGSPTSTEEGTSTEPSEGSAPG
TSESATPESGPGTSESATPESGPGTSESATPESGPGSEPATSGSETPG
SEPATSGSETPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPG
SEPATSGSETPGTSESATPESGPGTSTEPSEGSAPG

AC1357

EpCAM

HHHHHHHHELVMTQSPSSLTVTAGERVTIMSCKSSQOSLLNSGNQKNYLT
WYQORKPGOPPRKLLIYWASTRESGVPDRFTGSGSGTDFTLTISSVQAED
LAVYYCONDYSYPLTFGAGTKLE IKGGGGSGGGGSGGGGSEVQLLEQS
GAELVRPGTSVKISCRASGYAFTNYWLGWVKQRPGHGLEWIGDIEPGS
GNIHYNERKFRKGKATLTADKSSSTAYMOLSSLTFEDSAVYFCARLRNWD
EPMDYWGQGTTVTVSSGGGGSDVQLVQOSGAEVKKPGASVRVSCKASGY
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TETRYTMHWVROAPGQGLEWIGYINPSRGYTNYADSVKGRFTITTDKS
TSTAYMELSSLRSEDTATYYCARYYDDHYCLDYWGQGTTVTIVSSGEGT
STGSGGSGGSGGADDIVLTQSPATLSLSPGERATLSCRASQSVSYMNW
YOOKPGKAPKRWIYDTSKVASGVPARFSGSGSGTDYSLTINSLEAEDA
ATYYCQOWSSNPLTFGGGTKVEIKGSPGSPAGSPTSTEEGT SESATPE
SGPGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEG
SAPGTSESATPESGPGSEPATSGSETPGSEPATSGSETPGSPAGSPTS
TEEGTSESATPESGPGTSTEPSEGSAPGTSTEPSEGSAPGSPAGSPTS
TEEGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGTSTEPSEG
SAPGTSESATPESGPGSEPATSGSETPGTSTEPSEGSAPGTSTEPSEG
SAPGTSESATPESGPGTSESATPESGPGSPAGSPTSTEEGTSESATPE
SGPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPGTSTEPSEG
SAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEG
SAPGSPAGSPTSTEEGTSTEPSEGSAPGTSESATPESGPGSEPATSGS
ETPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGTSTEPSEG
SAPGTSESATPESGPGSPAGSPTSTEEGSPAGSPTSTEEGSPAGSPTS
TEEGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSEPATSGS
ETPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGTSTEPSEG
SAPGSPAGSPTSTEEGTSESATPESGPGSEPATSGSETPGTSESATPE
SGPGSPAGSPTSTEEGSPAGSPTSTEEGTSTEPSEGSAPGT SESATPE
SGPGTSESATPESGPGTSESATPESGPGSEPATSGSETPGSEPATSGS
ETPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGSEPATSGS
ETPGTSESATPESGPGTSTEPSEGSAPG

AC1358

EpCAM

HHHHHHHHELVMTQSPSSLTVTAGERVTIMSCKSSQSLLNSGNQKNYLT
WYQORKPGOPPRKLLIYWASTRESGVPDRFTGSGSGTDFTLTISSVQAED
LAVYYCONDYSYPLTFGAGTKLE IKGGGGSGGGGSGGGGSEVQLLEQS
GAELVRPGTSVKISCRASGYAFTNYWLGWVKQRPGHGLEWIGDIEPGS
GNIHYNERKFRKGKATLTADKSSSTAYMOLSSLTFEDSAVYFCARLRNWD
EPMDYWGQGTTVTVSSGGGGSDIQMTQSPSSLSASVGDRVTITCRASQ
DIRNYLNWYQOKPGKAPKLLIYYTSRLESGVPSRESGSGSGTDYTLTI
SSLOPEDFATYYCQOGNTLPWTFGQGTKVEIKRTSGPGDGGKGGPGKG
PGGEGTKGTGPGGEVQLVESGGGLVQPGGSLRLSCAASGYSFTGYTMN
WVRQAPGKGLEWVALINPYKGVSTYNQKFKDRFTISVDKSKNTAYTLOM
NSLRAEDTAVYYCARSGYYGDSDWYEFDVWGQGTLVTVSSGTAEAASAS
GLSGRSDNHSPLGLAGSPGSPAGSPTSTEEGTSESATPESGPGTSTEP
SEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGTSESA
TPESGPGSEPATSGSETPGSEPATSGSETPGSPAGSPTSTEEGTSESA
TPESGPGTSTEPSEGSAPGTSTEPSEGSAPGSPAGSPTSTEEGTSTEP
SEGSAPGTSTEPSEGSAPGTSESATPESGPGTSTEPSEGSAPGTSESA
TPESGPGSEPATSGSETPGTSTEPSEGSAPGTSTEPSEGSAPGTSESA
TPESGPGTSESATPESGPGSPAGSPTSTEEGTSESATPESGPGSEPAT
SGSETPGTSESATPESGPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEP
SEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGSPAGS
PTSTEEGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSESA
TPESGPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPGTSESA
TPESGPGSPAGSPTSTEEGSPAGSPTSTEEGSPAGSPTSTEEGTSESA
TPESGPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSESA
TPESGPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPGSPAGS
PTSTEEGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSPAGS
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PTSTEEGSPAGSPTSTEEGTSTEPSEGSAPGTSESATPESGPGTSESA
TPESGPGTSESATPESGPGSEPATSGSETPGSEPATSGSETPGSPAGS
PTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGSEPATSGSETPGTSESA
TPESGPGTSTEPSEGSAPG

AC1359

EpCAM

HHHHHHHHELVMTQSPSSLTVTAGERVTIMSCKSSQOSLLNSGNQKNYLT
WYQORKPGOPPRKLLIYWASTRESGVPDRFTGSGSGTDFTLTISSVQAED
LAVYYCONDYSYPLTFGAGTKLE IKGGGGSGGGGSGGGGSEVQLLEQS
GAELVRPGTSVKISCRASGYAFTNYWLGWVKQRPGHGLEWIGDIFEFPGS
GNIHYNERKFRKGKATLTADKSSSTAYMOLSSLTFEDSAVYFCARLRNWD
EPMDYWGQGTTVTVSSGGGGSEVQLVESGGGLVQPGGSLRLSCAASGY
SEFTGYTMNWVROAPGKGLEWVALINPYKGVSTYNQKFKDREFTISVDKS
KNTAYLOMNSLRAEDTAVYYCARSGYYGDSDWYEDVWGQGTLVIVSSR
TSGPGDGGKGGPGKGPGGEGTKGTGPGGDIQMTQSPSSLSASVGDRVT
ITCRASQDIRNYLNWYQOKPGKAPKLLIYYTSRLESGVPSRESGSGSG
TDYTLTISSLOPEDFATYYCQQOGNTLPWTEFGQGTRKVEIKGTAEAASAS
GLSGRSDNHSPLGLAGSPGSPAGSPTSTEEGTSESATPESGPGTSTEP
SEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGTSESA
TPESGPGSEPATSGSETPGSEPATSGSETPGSPAGSPTSTEEGTSESA
TPESGPGTSTEPSEGSAPGTSTEPSEGSAPGSPAGSPTSTEEGTSTEP
SEGSAPGTSTEPSEGSAPGTSESATPESGPGTSTEPSEGSAPGTSESA
TPESGPGSEPATSGSETPGTSTEPSEGSAPGTSTEPSEGSAPGTSESA
TPESGPGTSESATPESGPGSPAGSPTSTEEGTSESATPESGPGSEPAT
SGSETPGTSESATPESGPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEP
SEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGSPAGS
PTSTEEGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSESA
TPESGPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPGTSESA
TPESGPGSPAGSPTSTEEGSPAGSPTSTEEGSPAGSPTSTEEGTSESA
TPESGPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSESA
TPESGPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPGSPAGS
PTSTEEGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSPAGS
PTSTEEGSPAGSPTSTEEGTSTEPSEGSAPGTSESATPESGPGTSESA
TPESGPGTSESATPESGPGSEPATSGSETPGSEPATSGSETPGSPAGS
PTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGSEPATSGSETPGTSESA
TPESGPGTSTEPSEGSAPG

AC1409

EpCAM

HHHHHHHHGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEP
ATSGSETPGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSE
SATPESGPGSEPATSGSETPGTSESATPESGPGSPAGSPTSTEEGSPA
GSPTSTEEGTSTEPSEGSAPGTSESATPESGPGTSESATPESGPGTSE
SATPESGPGSEPATSGSETPGSEPATSGSETPGSPAGSPTSTEEGT ST
EPSEGSAPGTSTEPSEGSAPGSEPATSGSETPGTSESATPESGPGTST
EPSEGSAPGLSGRSDNHSPLGLAGSGTAEAASASGELVMTQSPSSLTV
TAGEKVTMSCKSSQSLLNSGNOQKNYLTWYQQKPGQPPKLLIYWASTRE
SGVPDRFTGSGSGTDFTLTISSVQAEDLAVYYCONDYSYPLTEFGAGTK
LETRGGGGSGGGGESGGEGESEVQLLEQSGAELVRPGT SVKISCKASGYA
FTNYWLGWVKQRPGHGLEWIGDIFPGSGNIHYNEKFKGKATLTADKSS
STAYMOLSSLTFEDSAVYFCARLRNWDEPMDYWGQGTTVIVSSGGGGS
DVOQLVQSGAEVKKPGASVKVSCKASGYTEFTRYTMHWVROAPGQGLEWT
GYINPSRGYTNYADSVKGRFTITTDKSTSTAYMELSSLRSEDTATYYC
ARYYDDHYCLDYWGQGTTVIVSSGEGTSTGSGGSGGSGGADDIVLTQS
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PATLSLSPGERATLSCRASQSVSYMNWYQOKPGKAPKRWIYDTSKVAS
GVPARFSGSGSGTDYSLTINSLEAEDAATYYCQOWS SNPLTFGGGTKV
EIKGTAEAASASGLSGRSDNHSPLGLAGSPGSPAGSPTSTEEGTSESA
TPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEP
SEGSAPGTSESATPESGPGSEPATSGSETPGSEPATSGSETPGSPAGS
PTSTEEGTSESATPESGPGTSTEPSEGSAPGTSTEPSEGSAPGSPAGS
PTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGTSTEP
SEGSAPGTSESATPESGPGSEPATSGSETPGTSTEPSEGSAPGTSTEP
SEGSAPGTSESATPESGPGTSESATPESGPGSPAGSPTSTEEGTSESA
TPESGPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPGTSTEP
SEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEP
SEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSESATPESGPGSEPAT
SGSETPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGTSTEP
SEGSAPGTSESATPESGPGSPAGSPTSTEEGSPAGSPTSTEEGSPAGS
PTSTEEGTSESATPESGPGTSTEPSEGSAPG

AC1410

EpCAM

GSPGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGSPAGSPTS
TEEGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGSEPATSGS
ETPGSEPATSGSETPGSPAGSPTSTEEGTSESATPESGPGTSTEPSEG
SAPGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEG
SAPGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSEPATSGS
ETPGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGTSESATPE
SGPGSPAGSPTSTEEGTSESATPESGPGSEPATSGSETPGTSESATPE
SGPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEG
SAPGTSTEPSEGSAPGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEG
SAPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGS
ETPGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSPAGSPTS
TEEGSPAGSPTSTEEGSPAGSPTSTEEGTSESATPESGPGTSTEPSEG
SAPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGS
ETPGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSESATPE
SGPGSEPATSGSETPGTSESATPESGPGSPAGSPTSTEEGSPAGSPTS
TEEGTSTEPSEGSAPGTSESATPESGPGTSESATPESGPGTSESATPE
SGPGSEPATSGSETPGSEPATSGSETPGSPAGSPTSTEEGTSTEPSEG
SAPGTSTEPSEGSAPGSEPATSGSETPGTSESATPESGPGTSTEPSEG
SAPGLSGRSDNHSPLGLAGSGTAEAASASGELVMTQSPSSLTVTAGEK
VIMSCKSSQOSLLNSGNQKNYLTWYQQOKPGOPPKLLIYWASTRESGVED
RETGSGSGTDFTLTISSVQAEDLAVYYCONDYSYPLTEFGAGTKLEIKG
GGGSGGGGESGEGEGESEVQLLEQSGAELVRPGT SVRKISCRASGYAFTNYW
LGWVKQRPGHGLEWIGDIFPGSGNIHYNEKEKGKATLTADKSSSTAYM
QLSSLTFEDSAVYFCARLRNWDEPMDYWGQGTTVIVSSGGGGSDVQLY
QSGAEVKKPGASVRVSCRASGYTFTRYTMHWVRQAPGQGLEWIGYINP
SRGYTNYADSVKGRFTITTDKSTSTAYMELSSLRSEDTATYYCARYYD
DHYCLDYWGQGTTVIVSSGEGTSTGSGGSGGSGGADDIVLTQSPATLS
LSPGERATLSCRASQSVSYMNWYQOKPGKAPKRWIYDTSKVASGVPAR
FSGSGSGTDYSLTINSLEAEDAATYYCQOWSSNPLTEGGGTKVEIKHHE
HHHHHH

AC1411

EpCAM

HHHHHHHHELVMTQSPSSLTVTAGERVTIMSCKSSQOSLLNSGNQKNYLT
WYQORKPGOPPRKLLIYWASTRESGVPDRFTGSGSGTDFTLTISSVQAED
LAVYYCONDYSYPLTFGAGTKLE IKGGGGSGGGGSGGGGSEVQLLEQS
GAELVRPGTSVKISCRASGYAFTNYWLGWVKQRPGHGLEWIGDIEPGS
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GNIHYNEKFRKGKATLTADKSSSTAYMOLSSLTFEDSAVYFCARLRNWD
EPMDYWGQGTTVTVSSGGGGSDIVLTQSPATLSLSPGERATLSCRASQ
SVSYMNWYQORPGKAPKRWIYDTSKVASGVPARFSGSGSGTDYSLTIN
SLEAEDAATYYCQOWSSNPLTEFGGGTRKVEIKGEGTSTGSGGSGGSGGA
DDVQLVQSGAEVKKPGASVKVSCKASGYTEFTRYTMHWVROAPGOGLEW
IGYINPSRGYTNYADSVKGRFTITTDKSTSTAYMELSSLRSEDTATYY
CARYYDDHYCLDYWGQGTTVIVSSGTAEAASASGLSGRSDNHSPLGLA
GSPGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGSPAGSPTS
TEEGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGSEPATSGS
ETPGSEPATSGSETPGSPAGSPTSTEEGTSESATPESGPGTSTEPSEG
SAPGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEG
SAPGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSEPATSGS
ETPGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGTSESATPE
SGPGSPAGSPTSTEEGTSESATPESGPGSEPATSGSETPGTSESATPE
SGPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEG
SAPGTSTEPSEGSAPGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEG
SAPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGS
ETPGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSPAGSPTS
TEEGSPAGSPTSTEEGSPAGSPTSTEEGTSESATPESGPGTSTEPSEG
SAPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGS
ETPGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSESATPE
SGPGSEPATSGSETPGTSESATPESGPGSPAGSPTSTEEGSPAGSPTS
TEEGTSTEPSEGSAPGTSESATPESGPGTSESATPESGPGTSESATPE
SGPGSEPATSGSETPGSEPATSGSETPGSPAGSPTSTEEGTSTEPSEG
SAPGTSTEPSEGSAPGSEPATSGSETPGTSESATPESGPGTSTEPSEG
SAPG

AC1412

EpCAM

HHHHHHHHEVQLLEQSGAELVRPGTSVKISCKRKASGYAFTNYWLGWVKQ
RPGHGLEWIGDIFPGSGNIHYNEKFKGKATLTADKSSSTAYMQLSSLT
FEDSAVYFCARLRNWDEPMDYWGQGTTVIVSSGGGGSGGGEGESGGGGESE
LVMTQSPSSLTVTAGEKVTMSCKSSQSLLNSGNQRKNYLTWY QOKPGQP
PKLLIYWASTRESGVPDRETGSGSGTDEFTLTISSVQAEDLAVYYCQND
YSYPLTFGAGTKLEIKGGGGSDVQLVQSGAEVKKPGASVRKVSCKASGY
TETRYTMHWVROAPGQGLEWIGYINPSRGYTNYADSVKGRFTITTDKS
TSTAYMELSSLRSEDTATYYCARYYDDHYCLDYWGQGTTVIVSSGEGT
STGSGGSGGSGGADDIVLTQSPATLSLSPGERATLSCRASQSVSYMNW
YOOKPGKAPKRWIYDTSKVASGVPARFSGSGSGTDYSLTINSLEAEDA
ATYYCQOWSSNPLTFGGGTKVEIKGTAEAASASGLSGRSDNHSPLGLA
GSPGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGSPAGSPTS
TEEGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGSEPATSGS
ETPGSEPATSGSETPGSPAGSPTSTEEGTSESATPESGPGTSTEPSEG
SAPGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEG
SAPGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSEPATSGS
ETPGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGTSESATPE
SGPGSPAGSPTSTEEGTSESATPESGPGSEPATSGSETPGTSESATPE
SGPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEG
SAPGTSTEPSEGSAPGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEG
SAPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGS
ETPGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSPAGSPTS
TEEGSPAGSPTSTEEGSPAGSPTSTEEGTSESATPESGPGTSTEPSEG
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SAPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGS
ETPGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSESATPE
SGPGSEPATSGSETPGTSESATPESGPGSPAGSPTSTEEGSPAGSPTS
TEEGTSTEPSEGSAPGTSESATPESGPGTSESATPESGPGTSESATPE
SGPGSEPATSGSETPGSEPATSGSETPGSPAGSPTSTEEGTSTEPSEG
SAPGTSTEPSEGSAPGSEPATSGSETPGTSESATPESGPGTSTEPSEG
SAPG

AC1413

EpCAM

HHHHHHHHDVQLVQSGAEVKKPGASVKVSCKASGYTEFTRYTMHWVROQA
PGOGLEWIGYINPSRGYTNYADSVKGRFTITTDKSTSTAYMELSSLRS
EDTATYYCARYYDDHYCLDYWGQGTTVIVSSGEGTSTGSGGSGGSGGA
DDIVLTOQSPATLSLSPGERATLSCRASQSVSYMNWY QOKPGKAPKRWI
YDTSKVASGVPAREFSGSGSGTDYSLTINSLEAEDAATYYCQOWSSNPL
TEGGGTKVEIKGGGGSELVMTQSPSSLTVTAGERKVTIMSCKSSQSLLNS
GNOQRNYLTWYQOKPGQPPKLLIYWASTRESGVPDRFTGSGSGTDETLT
ISSVQAEDLAVYYCQONDYSYPLTEFGAGTKLE IKGGGGSGGGGSGGGES
EVOLLEQSGAELVRPGTSVKISCKASGYAFTNYWLGWVKQRPGHGLEW
IGDIFPGSGNIHYNEKFKGKATLTADKSSSTAYMOLSSLTFEDSAVYE
CARLRNWDEPMDYWGQGTTVIVSSGTAEAASASGLSGRSDNHSPLGLA
GSPGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGSPAGSPTS
TEEGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGSEPATSGS
ETPGSEPATSGSETPGSPAGSPTSTEEGTSESATPESGPGTSTEPSEG
SAPGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEG
SAPGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSEPATSGS
ETPGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGTSESATPE
SGPGSPAGSPTSTEEGTSESATPESGPGSEPATSGSETPGTSESATPE
SGPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEG
SAPGTSTEPSEGSAPGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEG
SAPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGS
ETPGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSPAGSPTS
TEEGSPAGSPTSTEEGSPAGSPTSTEEGTSESATPESGPGTSTEPSEG
SAPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGS
ETPGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSESATPE
SGPGSEPATSGSETPGTSESATPESGPGSPAGSPTSTEEGSPAGSPTS
TEEGTSTEPSEGSAPGTSESATPESGPGTSESATPESGPGTSESATPE
SGPGSEPATSGSETPGSEPATSGSETPGSPAGSPTSTEEGTSTEPSEG
SAPGTSTEPSEGSAPGSEPATSGSETPGTSESATPESGPGTSTEPSEG
SAPG

ACl1414

EpCAM

HHHHHHHHDIVLTQSPATLSLSPGERATLSCRASQSVSYMNWYQQOKPG
KAPKRWIYDTSKVASGVPARFSGSGSGTDYSLTINSLEAEDAATYYCQ
QWSSNPLTEFGGGTRVEIRGEGTSTGSGGSGGSGGADDVQLVQSGAEVK
KPGASVKVSCKASGYTFTRYTMHWVROAPGQGLEWIGYINPSRGYTNY
ADSVRGREFTITTDKSTSTAYMELSSLRSEDTATYYCARYYDDHYCLDY
WGQGTTVIVSSGGGGSELVMTQSPSSLTVTAGERKVTMSCKSSQSLLNS
GNOQRNYLTWYQOKPGQPPKLLIYWASTRESGVPDRFTGSGSGTDETLT
ISSVQAEDLAVYYCQONDYSYPLTEFGAGTKLEIKGGGGSGGGGSGGGES
EVOLLEQSGAELVRPGTSVKISCKASGYAFTNYWLGWVKQRPGHGLEW
IGDIFPGSGNIHYNEKFKGKATLTADKSSSTAYMOLSSLTFEDSAVYE
CARLRNWDEPMDYWGQGTTVIVSSGTAEAASASGLSGRSDNHSPLGLA
GSPGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGSPAGSPTS
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TEEGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGSEPATSGS
ETPGSEPATSGSETPGSPAGSPTSTEEGTSESATPESGPGTSTEPSEG
SAPGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEG
SAPGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSEPATSGS
ETPGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGTSESATPE
SGPGSPAGSPTSTEEGTSESATPESGPGSEPATSGSETPGTSESATPE
SGPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEG
SAPGTSTEPSEGSAPGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEG
SAPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGS
ETPGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSPAGSPTS
TEEGSPAGSPTSTEEGSPAGSPTSTEEGTSESATPESGPGTSTEPSEG
SAPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGS
ETPGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSESATPE
SGPGSEPATSGSETPGTSESATPESGPGSPAGSPTSTEEGSPAGSPTS
TEEGTSTEPSEGSAPGTSESATPESGPGTSESATPESGPGTSESATPE
SGPGSEPATSGSETPGSEPATSGSETPGSPAGSPTSTEEGTSTEPSEG
SAPGTSTEPSEGSAPGSEPATSGSETPGTSESATPESGPGTSTEPSEG
SAPG

AC1476

EpCAM

DIOMTQSPSSLSASVGDRVTITCRSTKSLLHSNGITYLYWYQOKPGKA
PKLLIYOMSNLASGVPSRESSSGSGTDEFTLTISSLOPEDFATYYCAQN
LEIPRTFGQGTRVEIRKGATPPETGAETESPGETTGGSAESEPPGEGQV
QLVQSGPGLVQPGGSVRISCAASGYTEFTNYGMNWVKQAPGKGLEWMGW
INTYTGESTYADSEFKGRETESLDTSASAAYLQINSLRAEDTAVYYCAR
FATKGDYWGQGTLLTVSSGGGGSDIQOMTQOSPSSLSASVGDRVTITCRA
SOQDIRNYLNWYQOKPGKAPKLLIYYTSRLESGVPSRESGSGSGTDYTL
TISSLOPEDFATYYCQOGNTLPWTEFGQGTKVEIKGATPPETGAETESP
GETTGGSAESEPPGEGEVQLVESGGGLVOQPGGSLRLSCAASGYSETGY
TMNWVROAPGRGLEWVALINPYRGVSTYNQRFKDREFTISVDKSKNTAY
LOMNSLRAEDTAVYYCARSGYYGDSDWYEFDVWGQGTLVIVSSGTAEAA
SASGLSGRSDNHSPLGLAGSPGSPAGSPTSTEEGTSESATPESGPGTS
TEPSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGTS
ESATPESGPGSEPATSGSETPGSEPATSGSETPGSPAGSPTSTEEGTS
ESATPESGPGTSTEPSEGSAPGTSTEPSEGSAPGSPAGSPTSTEEGTS
TEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGTSTEPSEGSAPGTS
ESATPESGPGSEPATSGSETPGTSTEPSEGSAPGTSTEPSEGSAPGTS
ESATPESGPGTSESATPESGPGSPAGSPTSTEEGTSESATPESGPGSE
PATSGSETPGTSESATPESGPGTSTEPSEGSAPGTSTEPSEGSAPGTS
TEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGSP
AGSPTSTEEGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGTS
ESATPESGPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPGTS
ESATPESGPGSPAGSPTSTEEGSPAGSPTSTEEGSPAGSPTSTEEGTS
ESATPESGPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGTS
ESATPESGPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPGSP
AGSPTSTEEGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSP
AGSPTSTEEGSPAGSPTSTEEGTSTEPSEGSAPGTSESATPESGPGTS
ESATPESGPGTSESATPESGPGSEPATSGSETPGSEPATSGSETPGSP
AGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGSEPATSGSETPGTS
ESATPESGPGTSTEPSEGSAPGHHHHHH

AC1484

EpCAM

DIOMTQSPSSLSASVGDRVTITCRSTKSLLHSNGITYLYWYQOKPGKA
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PKLLIYOMSNLASGVPSRESSSGSGTDEFTLTISSLOQPEDFATYYCAQN
LEIPRTFGQGTRVEIRKGATPPETGAETESPGETTGGSAESEPPGEGQV
QLVQSGPGLVQPGGSVRISCAASGYTEFTNYGMNWVKQAPGKGLEWMGW
INTYTGESTYADSEFKGRETESLDTSASAAYLQINSLRAEDTAVYYCAR
FATKGDYWGQGTLLTVSSGGGGSDIQOMTQOSPSSLSASVGDRVTITCRA
SODIRNYLNWYQOKPGKAPKLLIYYTSRLESGVPSRESGSGSGTDYTL
TISSLOPEDFATYYCQOGNTLPWTEFGQGTKVEIKGATPPETGAETESP
GETTGGSAESEPPGEGEVQLVESGGGLVOQPGGSLRLSCAASGYSETGY
TMNWVROAPGRGLEWVALINPYRGVSTYNOQRFKDRETISVDKSKNTAY
LOMNSLRAEDTAVYYCARSGYYGDSDWYEFDVWGQGTLVTIVSSGSPGSP
AGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTS
TEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGSE
PATSGSETPGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGTS
TEPSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGTS
ESATPESGPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGTS
TEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGTSESATPESGPGSP
AGSPTSTEEGTSESATPESGPGSEPATSGSETPGTSESATPESGPGTS
TEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTS
TEPSEGSAPGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTS
ESATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGSETPGTS
ESATPESGPGTSTEPSEGSAPGTSESATPESGPGSPAGSPTSTEEGSP
AGSPTSTEEGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGTS
ESATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGSETPGTS
ESATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSESATPESGPGSE
PATSGSETPGTSESATPESGPGSPAGSPTSTEEGSPAGSPTSTEEGTS
TEPSEGSAPGTSESATPESGPGTSESATPESGPGTSESATPESGPGSE
PATSGSETPGSEPATSGSETPGSPAGSPTSTEEGTSTEPSEGSAPGTS
TEPSEGSAPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPGHH
HHHH

AC1489

EpCAM

DIVMTQSPLSLPVTPGEPASISCRSSKNLLHSNGITYLYWYLOKPGQS
POLLIYOMSNLASGVPDRESSSGSGTDEFTLKISRVEAEDVGVYYCAQN
LEIPRTFGQGTRVEIRKGATPPETGAETESPGETTGGSAESEPPGEGQV
QLVQSGPEVKKPGASVKVSCKASGYTEFTNYGMNWVROAPGQGLEWMGW
INTYTGEPTYGEDFKGREFAFSLDTSASTAYMELSSLRSEDTAVYFCAR
FGNYVDYWGQOGSLVIVSSGGGGSELVVTQEPSLTVSPGGTVTLTCRSS
TGAVTTSNYANWVQOKPGOAPRGLIGGTNKRAPGTPAREFSGSLLGGKA
ALTLSGVQPEDEAEYYCALWYSNLWVEFGGGTKLTIVLGATPPETGAETE
SPGETTGGSAESEPPGEGEVQLLESGGGLVQPGGSLKLSCAASGETEN
TYAMNWVROQAPGKGLEWVARIRSKYNNYATYYADSVRKDRFTISRDDSK
NTAYLOMNNLKTEDTAVYYCVRHGNEFGNSYVSWEAYWGQGTLVIVSSG
TAEAASASGLSGRSDNHSPLGLAGSPGSPAGSPTSTEEGTSESATPES
GPGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGS
APGTSESATPESGPGSEPATSGSETPGSEPATSGSETPGSPAGSPTST
EEGTSESATPESGPGTSTEPSEGSAPGTSTEPSEGSAPGSPAGSPTST
EEGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGTSTEPSEGS
APGTSESATPESGPGSEPATSGSETPGTSTEPSEGSAPGTSTEPSEGS
APGTSESATPESGPGTSESATPESGPGSPAGSPTSTEEGTSESATPES
GPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPGTSTEPSEGS
APGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGS
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APGSPAGSPTSTEEGTSTEPSEGSAPGTSESATPESGPGSEPATSGSE
TPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGTSTEPSEGS
APGTSESATPESGPGSPAGSPTSTEEGSPAGSPTSTEEGSPAGSPTST
EEGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSE
TPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGTSTEPSEGS
APGSPAGSPTSTEEGTSESATPESGPGSEPATSGSETPGTSESATPES
GPGSPAGSPTSTEEGSPAGSPTSTEEGTSTEPSEGSAPGTSESATPES
GPGTSESATPESGPGTSESATPESGPGSEPATSGSETPGSEPATSGSE
TPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGSEPATSGSE
TPGTSESATPESGPGTSTEPSEGSAPGHHHHHH

AC1490

EpCAM

DIVMTQSPLSLPVTPGEPASISCRSSKNLLHSNGITYLYWYLOKPGQS
POLLIYOMSNLASGVPDRESSSGSGTDEFTLKISRVEAEDVGVYYCAQN
LEIPRTFGQGTRVEIRKGATPPETGAETESPGETTGGSAESEPPGEGQV
QLVQSGPEVKKPGASVKVSCKASGYTEFTNYGMNWVRQAPGOGLEWMGW
INTYTGEPTYGEDFKGREFAFSLDTSASTAYMELSSLRSEDTAVYFCAR
FGNYVDYWGQGSLVIVSSGGGGSELVVTQEPSLTVSPGGTVTLTCRSS
TGAVTTSNYANWVQOKPGOAPRGLIGGTNKRAPGTPAREFSGSLLGGKA
ALTLSGVQPEDEAEYYCALWYSNLWVEFGGGTKLTIVLGATPPETGAETE
SPGETTGGSAESEPPGEGEVQLLESGGGLVQPGGSLKLSCAASGETEN
TYAMNWVROQAPGKGLEWVARIRSKYNNYATYYADSVKDRFTISRDDSK
NTAYLOMNNLKTEDTAVYYCVRHGNEFGNSYVSWEAYWGQGTLVIVSSG
SPGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGSPAGSPTST
EEGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSE
TPGSEPATSGSETPGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGS
APGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGS
APGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSE
TPGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGTSESATPES
GPGSPAGSPTSTEEGTSESATPESGPGSEPATSGSETPGTSESATPES
GPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGS
APGTSTEPSEGSAPGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEGS
APGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGSE
TPGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSPAGSPTST
EEGSPAGSPTSTEEGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGS
APGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGSE
TPGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSESATPES
GPGSEPATSGSETPGTSESATPESGPGSPAGSPTSTEEGSPAGSPTST
EEGTSTEPSEGSAPGTSESATPESGPGTSESATPESGPGTSESATPES
GPGSEPATSGSETPGSEPATSGSETPGSPAGSPTSTEEGTSTEPSEGS
APGTSTEPSEGSAPGSEPATSGSETPGTSESATPESGPGTSTEPSEGS
APGHHHHHH

AC1507

EpCAM

HHHHHHGGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGSPAG
SPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGSEPA
TSGSETPGSEPATSGSETPGSPAGSPTSTEEGTSESATPESGPGTSTE
PSEGSAPGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSTE
PSEGSAPGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSEPA
TSGSETPGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGTSES
ATPESGPGSPAGSPTSTEEGTSESATPESGPGSEPATSGSETPGTSES
ATPESGPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTE
PSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGSPAGSPTSTEEGTSTE
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PSEGSAPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPA
TSGSETPGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSPAG
SPTSTEEGSPAGSPTSTEEGSPAGSPTSTEEGTSESATPESGPGTSTE
PSEGSAPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPA
TSGSETPGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSES
ATPESGPGSEPATSGSETPGTSESATPESGPGSPAGSPTSTEEGSPAG
SPTSTEEGTSTEPSEGSAPGTSESATPESGPGTSESATPESGPGTSES
ATPESGPGSEPATSGSETPGSEPATSGSETPGSPAGSPTSTEEGTSTE
PSEGSAPGTSTEPSEGSAPGSEPATSGSETPGTSESATPESGPGTSTE
PSEGSAPLSGRSDNHSPLGLAGSGTAEAASASGDIQMTQOSPSSLSASY
GDRVTITCRASQDIRNYLNWYQOKPGKAPKLLIYYTSRLESGVPSRES
GSGSGTDYTLTISSLOQPEDFATYYCQQOGNTLPWTEFGQGTKVEIKGATP
PETGAETESPGETTGGSAESEPPGEGEVQLVESGGGLVOQPGGSLRLSC
AASGYSFTGYTMNWVRQAPGKGLEWVALINPYRGVSTYNQKEFKDRETI
SVDKSKNTAYLOMNSLRAEDTAVYYCARSGYYGDSDWYFDVWGQGTLV
TVSSGGGGSDIOMTOSPSSLSASVGDRVTIITCRSTKSLLHSNGITYLY
WYQORKPGKAPKLLIYQOMSNLASGVPSRESSSGSGTDFTLTISSLQPED
FATYYCAQNLEIPRTFGOGTKVEIKGATPPETGAETESPGETTGGSAE
SEPPGEGQVQOLVQSGPGLVQOPGGSVRISCAASGYTETNYGMNWVKQAP
GRGLEWMGWINTYTGESTYADSFRGRFTFSLDTSASAAYLQINSLRAE
DTAVYYCARFAIKGDYWGQGTLLTVSS

AC1510

EpCAM

HHHHHHGGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGSPAG
SPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGSEPA
TSGSETPGSEPATSGSETPGSPAGSPTSTEEGTSESATPESGPGTSTE
PSEGSAPGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSTE
PSEGSAPGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSEPA
TSGSETPGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGTSES
ATPESGPGSPAGSPTSTEEGTSESATPESGPGSEPATSGSETPGTSES
ATPESGPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTE
PSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGSPAGSPTSTEEGTSTE
PSEGSAPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPA
TSGSETPGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSPAG
SPTSTEEGSPAGSPTSTEEGSPAGSPTSTEEGTSESATPESGPGTSTE
PSEGSAPGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPA
TSGSETPGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSES
ATPESGPGSEPATSGSETPGTSESATPESGPGSPAGSPTSTEEGSPAG
SPTSTEEGTSTEPSEGSAPGTSESATPESGPGTSESATPESGPGTSES
ATPESGPGSEPATSGSETPGSEPATSGSETPGSPAGSPTSTEEGTSTE
PSEGSAPGTSTEPSEGSAPGSEPATSGSETPGTSESATPESGPGTSTE
PSEGSAPGSPDIQMTQSPSSLSASVGDRVTITCRASQDIRNYLNWYQQ
KPGKAPKLLIYYTSRLESGVPSRESGSGSGTDYTLTISSLOPEDFATY
YCOOGNTLPWTEFGQGTKVEIKGATPPETGAETESPGETTGGSAESEPP
GEGEVQLVESGGGLVQPGGSLRLSCAASGYSFTGY TMNWVRQAPGKGL
EWVALINPYKGVSTYNQKFKDREFTISVDKSKNTAYLOMNSLRAEDTAV
YYCARSGYYGDSDWYEDVWGQGTLVIVSSGGGGSDIQMTQSPSSLSAS
VGDRVTITCRSTKSLLHSNGITYLYWYQOKPGKAPKLLIYQOMSNLASG
VPSRESSSGSGTDFTLTISSLOPEDFATYYCAQNLEIPRTFGQGTKVE
IKGATPPETGAETESPGETTGGSAESEPPGEGQVQLVOSGPGLVQPGG
SVRISCAASGYTFTNYGMNWVKQAPGKGLEWMGWINTYTGESTYADSE
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KGRETESLDTSASAAYLQINSLRAEDTAVYYCARFATIKGDYWGQGTLL
TVSS

AC1501

HER2

DIOMTQSPSSLSASVGDRVTITCRASQDVNTAVAWY QOKPGKAPKLLI
YSASFLYSGVPSRESGSRSGTDFTLTISSLOPEDFATYYCQQHYTTPP
TFGOGTKVEIKGATPPETGAETESPGETTGGSAESEPPGEGEVQLVES
GGGLVQPGGSLRLSCAASGEFNIKDTYIHWVRQAPGKGLEWVARIYPTN
GYTRYADSVRKGREFTISADTSKNTAYLOMNSLRAEDTAVYYCSRWGGDG
FYAMDYWGQGTLVTVSSGGGGSDIQMTQSPSSLSASVGDRVTITCRAS
ODIRNYLNWYQOKPGKAPKLLIYYTSRLESGVPSRESGSGSGTDYTLT
ISSLOPEDFATYYCQOGNTLPWTEFGQGTKVEIKGATPPETGAETESPG
ETTGGSAESEPPGEGEVQLVESGGGLVOPGGSLRLSCAASGYSETGYT
MNWVROAPGRKGLEWVALINPYRGVSTYNQRFKDREFTISVDKSKNTAYL
QMNSLRAEDTAVYYCARSGYYGDSDWYFDVWGQGTLVIVSSGTAEAAS
ASGLSGRSDNHSPLGLAGSPGSPAGSPTSTEEGTSESATPESGPGTST
EPSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGTSE
SATPESGPGSEPATSGSETPGSEPATSGSETPGSPAGSPTSTEEGT SE
SATPESGPGTSTEPSEGSAPGTSTEPSEGSAPGSPAGSPTSTEEGTST
EPSEGSAPGTSTEPSEGSAPGTSESATPESGPGTSTEPSEGSAPGTSE
SATPESGPGSEPATSGSETPGTSTEPSEGSAPGTSTEPSEGSAPGTSE
SATPESGPGTSESATPESGPGSPAGSPTSTEEGTSESATPESGPGSEP
ATSGSETPGTSESATPESGPGTSTEPSEGSAPGTSTEPSEGSAPGTST
EPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGSPA
GSPTSTEEGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSE
SATPESGPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPGTSE
SATPESGPGSPAGSPTSTEEGSPAGSPTSTEEGSPAGSPTSTEEGTSE
SATPESGPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSE
SATPESGPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPGSPA
GSPTSTEEGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSPA
GSPTSTEEGSPAGSPTSTEEGTSTEPSEGSAPGTSESATPESGPGTSE
SATPESGPGTSESATPESGPGSEPATSGSETPGSEPATSGSETPGSPA
GSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGSEPATSGSETPGTSE
SATPESGPGTSTEPSEGSAPGHHHHHH

AC1502

HER2

DIOMTQSPSSLSASVGDRVTITCRASQDVNTAVAWY QOKPGKAPKLLI
YSASFLYSGVPSRESGSRSGTDFTLTISSLOPEDFATYYCQQHYTTPP
TFGOGTKVEIKGATPPETGAETESPGETTGGSAESEPPGEGEVQLVES
GGGLVQPGGSLRLSCAASGEFNIKDTYIHWVRQAPGKGLEWVARIYPTN
GYTRYADSVKGREFTISADTSKNTAYLOMNSLRAEDTAVYYCSRWGGDG
FYAMDYWGQGTLVTVSSGGGGSDIQMTQSPSSLSASVGDRVTITCRAS
ODIRNYLNWYQOKPGKAPKLLIYYTSRLESGVPSRESGSGSGTDYTLT
ISSLOPEDFATYYCQOGNTLPWTEFGQGTKVEIKGATPPETGAETESPG
ETTGGSAESEPPGEGEVQLVESGGGLVOPGGSLRLSCAASGYSETGYT
MNWVROAPGRKGLEWVALINPYRGVSTYNQRFKDREFTISVDKSKNTAYL
QMNSLRAEDTAVYYCARSGYYGDSDWYFDVWGQGTLVIVSSGSPGSPA
GSPTSTEEGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTST
EPSEGSAPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGSEP
ATSGSETPGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGTST
EPSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGTSE
SATPESGPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGTST
EPSEGSAPGTSTEPSEGSAPGTSESATPESGPGTSESATPESGPGSPA
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GSPTSTEEGTSESATPESGPGSEPATSGSETPGTSESATPESGPGTST
EPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTST
EPSEGSAPGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSE
SATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGSETPGTSE
SATPESGPGTSTEPSEGSAPGTSESATPESGPGSPAGSPTSTEEGSPA
GSPTSTEEGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGTSE
SATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGSETPGTSE
SATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSESATPESGPGSEP
ATSGSETPGTSESATPESGPGSPAGSPTSTEEGSPAGSPTSTEEGTST
EPSEGSAPGTSESATPESGPGTSESATPESGPGTSESATPESGPGSEP
ATSGSETPGSEPATSGSETPGSPAGSPTSTEEGTSTEPSEGSAPGTST
EPSEGSAPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPGHHH
HHH

AC1503

HER2

DIOMTQSPSSLSASVGDRVTITCRASQDVNTAVAWY QOKPGKAPKLLI
YSASFLYSGVPSRESGSRSGTDFTLTISSLOPEDFATYYCQQHYTTPP
TFGOGTKVEIKGATPPETGAETESPGETTGGSAESEPPGEGEVQLVES
GGGLVQPGGSLRLSCAASGEFNIKDTYIHWVRQAPGKGLEWVARIYPTN
GYTRYADSVRKGREFTISADTSKNTAYLOMNSLRAEDTAVYYCSRWGGDG
FYAMDYWGQGTLVTVSSGGGGSELVVTQEPSLTVSPGGTVTLTCRSST
GAVTTSNYANWVQOKPGQAPRGLIGGTNKRAPGTPARFSGSLLGGKAA
LTLSGVQPEDEAEYYCALWY SNLWVEFGGGTKLTVLGATPPETGAETES
PGETTGGSAESEPPGEGEVQLLESGGGLVQPGGSLKLSCAASGETENT
YAMNWVROAPGKGLEWVARIRSKYNNYATYYADSVKDREFTISRDDSKN
TAYLOMNNLKTEDTAVYYCVRHGNEGNSYVSWEAYWGQGTLVTVSSGT
AFEAASASGLSGRSDNHSPLGLAGSPGSPAGSPTSTEEGTSESATPESG
PGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSA
PGTSESATPESGPGSEPATSGSETPGSEPATSGSETPGSPAGSPTSTE
EGTSESATPESGPGTSTEPSEGSAPGTSTEPSEGSAPGSPAGSPTSTE
EGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGTSTEPSEGSA
PGTSESATPESGPGSEPATSGSETPGTSTEPSEGSAPGTSTEPSEGSA
PGTSESATPESGPGTSESATPESGPGSPAGSPTSTEEGTSESATPESG
PGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPGTSTEPSEGSA
PGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSA
PGSPAGSPTSTEEGTSTEPSEGSAPGTSESATPESGPGSEPATSGSET
PGTSESATPESGPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSA
PGTSESATPESGPGSPAGSPTSTEEGSPAGSPTSTEEGSPAGSPTSTE
EGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSET
PGTSESATPESGPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSA
PGSPAGSPTSTEEGTSESATPESGPGSEPATSGSETPGTSESATPESG
PGSPAGSPTSTEEGSPAGSPTSTEEGTSTEPSEGSAPGTSESATPESG
PGTSESATPESGPGTSESATPESGPGSEPATSGSETPGSEPATSGSET
PGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGSEPATSGSET
PGTSESATPESGPGTSTEPSEGSAPGHHHHHH

AC1504

HER2

DIOMTQSPSSLSASVGDRVTITCRASQDVNTAVAWY QOKPGKAPKLLI
YSASFLYSGVPSRESGSRSGTDFTLTISSLOPEDFATYYCQQHYTTPP
TFGOGTKVEIKGATPPETGAETESPGETTGGSAESEPPGEGEVQLVES
GGGLVQPGGSLRLSCAASGEFNIKDTYIHWVRQAPGKGLEWVARIYPTN
GYTRYADSVRKGREFTISADTSKNTAYLOMNSLRAEDTAVYYCSRWGGDG
FYAMDYWGQGTLVTVSSGGGGSELVVTQEPSLTVSPGGTVTLTCRSST
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GAVTTSNYANWVQOKPGQAPRGLIGGTNKRAPGTPARFSGSLLGGKAA
LTLSGVQPEDEAEYYCALWYSNLWVEFGGGTKLTVLGATPPETGAETES
PGETTGGSAESEPPGEGEVQLLESGGGLVQPGGSLKLSCAASGETENT
YAMNWVROAPGKGLEWVARIRSKYNNYATYYADSVKDREFTISRDDSKN
TAYLOMNNLKTEDTAVYYCVRHGNEGNSYVSWEAYWGQGTLVTIVSSGS
PGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTE
EGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSET
PGSEPATSGSETPGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSA
PGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSA
PGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSET
PGTSTEPSEGSAPGTSTEPSEGSAPGTSESATPESGPGTSESATPESG
PGSPAGSPTSTEEGTSESATPESGPGSEPATSGSETPGTSESATPESG
PGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSA
PGTSTEPSEGSAPGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEGSA
PGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGSET
PGTSESATPESGPGTSTEPSEGSAPGTSESATPESGPGSPAGSPTSTE
EGSPAGSPTSTEEGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSA
PGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGSET
PGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSESATPESG
PGSEPATSGSETPGTSESATPESGPGSPAGSPTSTEEGSPAGSPTSTE
EGTSTEPSEGSAPGTSESATPESGPGTSESATPESGPGTSESATPESG
PGSEPATSGSETPGSEPATSGSETPGSPAGSPTSTEEGTSTEPSEGSA
PGTSTEPSEGSAPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSA
PGHHHHHH

AC1505

HER2

DIOMTQSPSSLSASVGDRVTITCKASQDVSIGVAWYQOKPGKAPKLLI
YSASYRYTGVPSRESGSGSGTDFTLTISSLOPEDFATYYCQQYYIYPY
TFGOGTKVEIKGATPPETGAETESPGETTGGSAESEPPGEGEVQLVES
GGGLVQPGGSLRLSCAASGFTFTDY TMDWVRQAPGKGLEWVADVNPNS
GGSIYNQRFRKGRFTLSVDRSKNTLYLOMNSLRAEDTAVYYCARNLGPES
FYEDYWGQGTLVIVSSGGGGSDIQMTQSPSSLSASVGDRVTITCRASQ
DIRNYLNWYQOKPGKAPKLLIYYTSRLESGVPSRESGSGSGTDYTLTI
SSLOPEDFATYYCQOGNTLPWIFGQGTKVEIKGATPPETGAETESPGE
TTGGSAESEPPGEGEVQLVESGGGLVQPGGSLRLSCAASGYSEFTGYTM
NWVRQAPGKGLEWVALINPYKGVSTYNQKFKDRFTISVDKSKNTAYLO
MNSLRAEDTAVYYCARSGYYGDSDWYFDVWGOGTLVTVSSGTAEAASA
SGLSGRSDNHSPLGLAGSPGSPAGSPTSTEEGTSESATPESGPGTSTE
PSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGTSES
ATPESGPGSEPATSGSETPGSEPATSGSETPGSPAGSPTSTEEGTSES
ATPESGPGTSTEPSEGSAPGTSTEPSEGSAPGSPAGSPTSTEEGTSTE
PSEGSAPGTSTEPSEGSAPGTSESATPESGPGTSTEPSEGSAPGTSES
ATPESGPGSEPATSGSETPGTSTEPSEGSAPGTSTEPSEGSAPGTSES
ATPESGPGTSESATPESGPGSPAGSPTSTEEGTSESATPESGPGSEPA
TSGSETPGTSESATPESGPGTSTEPSEGSAPGTSTEPSEGSAPGTSTE
PSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGSPAG
SPTSTEEGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSES
ATPESGPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPGTSES
ATPESGPGSPAGSPTSTEEGSPAGSPTSTEEGSPAGSPTSTEEGTSES
ATPESGPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSES
ATPESGPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPGSPAG
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SPTSTEEGTSESATPESGPGSEPATSGSETPGTSESATPESGPGSPAG
SPTSTEEGSPAGSPTSTEEGTSTEPSEGSAPGTSESATPESGPGTSES
ATPESGPGTSESATPESGPGSEPATSGSETPGSEPATSGSETPGSPAG
SPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGSEPATSGSETPGTSES
ATPESGPGTSTEPSEGSAPGHHHHHH

AC1506

HER2

DIOMTQSPSSLSASVGDRVTITCKASQDVSIGVAWYQOKPGKAPKLLI
YSASYRYTGVPSRESGSGSGTDFTLTISSLOPEDFATYYCQQYYIYPY
TFGOGTKVEIKGATPPETGAETESPGETTGGSAESEPPGEGEVQLVES
GGGLVQPGGSLRLSCAASGFTFTDY TMDWVRQAPGKGLEWVADVNPNS
GGSIYNQRFRKGRFTLSVDRSKNTLYLOMNSLRAEDTAVYYCARNLGPES
FYEDYWGQGTLVIVSSGGGGSDIQMTQSPSSLSASVGDRVTITCRASQ
DIRNYLNWYQOKPGKAPKLLIYYTSRLESGVPSRESGSGSGTDYTLTI
SSLOPEDFATYYCQOGNTLPWIFGQGTKVEIKGATPPETGAETESPGE
TTGGSAESEPPGEGEVQLVESGGGLVQPGGSLRLSCAASGYSEFTGYTM
NWVRQAPGKGLEWVALINPYKGVSTYNQKFKDRFTISVDKSKNTAYLO
MNSLRAEDTAVYYCARSGYYGDSDWYFDVWGQGTLVTIVSSGSPGSPAG
SPTSTEEGTSESATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSTE
PSEGSAPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGSEPA
TSGSETPGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGTSTE
PSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSTEPSEGSAPGTSES
ATPESGPGTSTEPSEGSAPGTSESATPESGPGSEPATSGSETPGTSTE
PSEGSAPGTSTEPSEGSAPGTSESATPESGPGTSESATPESGPGSPAG
SPTSTEEGTSESATPESGPGSEPATSGSETPGTSESATPESGPGTSTE
PSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTEPSEGSAPGTSTE
PSEGSAPGTSTEPSEGSAPGSPAGSPTSTEEGTSTEPSEGSAPGTSES
ATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGSETPGTSES
ATPESGPGTSTEPSEGSAPGTSESATPESGPGSPAGSPTSTEEGSPAG
SPTSTEEGSPAGSPTSTEEGTSESATPESGPGTSTEPSEGSAPGTSES
ATPESGPGSEPATSGSETPGTSESATPESGPGSEPATSGSETPGTSES
ATPESGPGTSTEPSEGSAPGSPAGSPTSTEEGTSESATPESGPGSEPA
TSGSETPGTSESATPESGPGSPAGSPTSTEEGSPAGSPTSTEEGTSTE
PSEGSAPGTSESATPESGPGTSESATPESGPGTSESATPESGPGSEPA
TSGSETPGSEPATSGSETPGSPAGSPTSTEEGTSTEPSEGSAPGTSTE
PSEGSAPGSEPATSGSETPGTSESATPESGPGTSTEPSEGSAPGHHHH
HH

Table 13: Sequences of First Portion Binding Domains

Construct | Tumor Amino Acid Sequences
1D Targets
HHEHHHHHHDIQLTQSPASLAVSLGQRATISCKASQSVDYDGDSYLNWY
QOIPGQPPKLLIYDASNLVSGIPPRESGSGSGTDEFTLNIHPVEKVDAA
TYHCQOSTEDPWTFGGGTKLEIKGGGGSGGGGSGGGGESOVOLOQSGAE
AC1277 CD19 LVRPGSSVKISCKASGYAFSSYWMNWVKQRPGQGLEWIGQIWPGDGDT

NYNGKEFRGKATLTADESSSTAYMOLSSLASEDSAVYFCARRETTTVGR
YYYAMDYWGQGTTVTVSSGGGGSDIKLOQQSGAELARPGASVKMSCKTS
GYTFTRYTMHWVKQORPGOQGLEWIGY INPSRGYTNYNQKFRKDKATLTTD
KSSSTAYMQLSSLTSEDSAVYYCARYYDDHYCLDYWGQGTTLTVSSVE
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GGSGGSGGESGGSGGVDDIQLTOSPAIMSASPGERVTMTCRASSSVSYM
NWYQOKSGTSPKRWIYDTSKVASGVPYREFSGSGSGTSYSLTISSMEAE
DAATYYCQOWSSNPLTFGAGTKLELKGTAEAASASGLSGRSDNHSPLG

HHHHHHHHELVMTQSPSSLTVTAGERVTIMSCKSSQOSLLNSGNQKNYLT
WYQORKPGOPPRKLLIYWASTRESGVPDRFTGSGSGTDFTLTISSVQAED
LAVYYCONDYSYPLTFGAGTKLE IKGGGGSGGGGSGGGGSEVQLLEQS
GAELVRPGTSVKISCRASGYAFTNYWLGWVKQRPGHGLEWIGDIFEFPGS
GNIHYNERKFRKGKATLTADKSSSTAYMOLSSLTFEDSAVYFCARLRNWD
EPMDYWGQGTTVTVSSGGGGSDVQLVQOSGAEVKKPGASVRKVSCKASGY
TETRYTMHWVROAPGQGLEWIGYINPSRGYTNYADSVKGRFTITTDKS
TSTAYMELSSLRSEDTATYYCARYYDDHYCLDYWGQGTTVTIVSSGEGT
STGSGGSGGSGGADDIVLTQSPATLSLSPGERATLSCRASQSVSYMNW
YOOKPGKAPKRWIYDTSKVASGVPARFSGSGSGTDYSLTINSLEAEDA
ATYYCQOWSSNPLTFGGGTKVEIKGTAEAASASGLSGRSDNHSPLG

HHHHHHHHEVQLLEQSGAELVRPGTSVKISCKRKASGYAFTNYWLGWVKQ
RPGHGLEWIGDIFPGSGNIHYNEKFKGKATLTADKSSSTAYMQLSSLT
FEDSAVYFCARLRNWDEPMDYWGQGTTVIVSSGGGGSDVQLVQOSGAEV
KKPGASVKVSCKASGYTETRYTMHWVROQAPGQGLEWIGYINPSRGYTN
YADSVKGREFTITTDKSTSTAYMELSSLRSEDTATYYCARYYDDHYCLD
YWGOQGTTVTVSSGEGTSTGSGGSGGSGGADDIVLTOSPATLSLSPGER
ATLSCRASQSVSYMNWYQOKPGKAPKRWIYDTSKVASGVPARESGSGS
GTDYSLTINSLEAEDAATYYCQQOWSSNPLTEGGGTKVEIKRKGGGGSELV
MTQSPSSLTVTAGERVIMSCKSSQSLLNSGNQRNYLTWYQQKPGQPPK
LLIYWASTRESGVPDREFTGSGSGTDFTLTISSVQAEDLAVYYCQNDYS
YPLTFGAGTKLEIKGTAEAASASGLSGRSDNHSPLG

HHHHHHHHDVQLVQSGAEVKKPGASVKVSCKASGYTEFTRYTMHWVROQA
PGOGLEWIGYINPSRGYTNYADSVKGRFTITTDKSTSTAYMELSSLRS
EDTATYYCARYYDDHYCLDYWGQGTTVIVSSGGSELVMTQSPSSLTVT
AGERKVTMSCKSSQSLLNSGNOQRKNYLTWYQOKPGOPPKLLIYWASTRES
GVPDRFTGSGSGTDFTLTISSVQAEDLAVYYCQONDY SYPLTFGAGTKL
EIKGGGGSGGGEGESGGEGESEVQLLEQSGAELVRPGTSVKISCKASGY AR
TNYWLGWVKQRPGHGLEWIGDIFPGSGNIHYNEKFKGKATLTADKSSS
TAYMOLSSLTEFEDSAVYFCARLRNWDEPMDYWGQGTTVIVSSGGGSDI
VLTQSPATLSLSPGERATLSCRASQSVSYMNWYQOKPGKAPKRWIYDT
SKVASGVPARFSGSGSGTDYSLTINSLEAEDAATYYCQOWSSNPLTEG
GGTRVEIRKGTAEAASASGLSGRSDNHSPLG

WO 2017/040344
Construct | Tumor

1D Targets
ACI1278 EpCAM
AC1345 EpCAM
AC1346 EpCAM
AC1358 EpCAM

HHHHHHHHELVMTQSPSSLTVTAGERVTIMSCKSSQOSLLNSGNQKNYLT
WYQORKPGOPPRKLLIYWASTRESGVPDRFTGSGSGTDFTLTISSVQAED
LAVYYCONDYSYPLTFGAGTKLE IKGGGGSGGGGSGGGGSEVQLLEQS
GAELVRPGTSVKISCRASGYAFTNYWLGWVKQRPGHGLEWIGDIEPGS
GNIHYNERKFRKGKATLTADKSSSTAYMOLSSLTFEDSAVYFCARLRNWD
EPMDYWGQGTTVTVSSGGGGSDIQMTQSPSSLSASVGDRVTITCRASQ
DIRNYLNWYQOKPGKAPKLLIYYTSRLESGVPSRESGSGSGTDYTLTI
SSLOPEDFATYYCQOGNTLPWTFGQGTKVEIKRTSGPGDGGKGGPGKG
PGGEGTKGTGPGGEVQLVESGGGLVQPGGSLRLSCAASGYSFTGYTMN
WVRQAPGKGLEWVALINPYKGVSTYNQKFKDRFTISVDKSKNTAYTLOM
NSLRAEDTAVYYCARSGYYGDSDWYEFDVWGQGTLVTVSSGTAEAASAS
GLSGRSDNHSPLG
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AC1359

EpCAM

HHHHHHHHELVMTQSPSSLTVTAGERVTIMSCKSSQOSLLNSGNQKNYLT
WYQORKPGOPPRKLLIYWASTRESGVPDRFTGSGSGTDFTLTISSVQAED
LAVYYCONDYSYPLTFGAGTKLE IKGGGGSGGGGSGGGGSEVQLLEQS
GAELVRPGTSVKISCRASGYAFTNYWLGWVKQRPGHGLEWIGDIEPGS
GNIHYNERKFRKGKATLTADKSSSTAYMOLSSLTFEDSAVYFCARLRNWD
EPMDYWGQGTTVTVSSGGGGSEVQLVESGGGLVQPGGSLRLSCAASGY
SEFTGYTMNWVROAPGKGLEWVALINPYKGVSTYNQKFKDREFTISVDKS
KNTAYLOMNSLRAEDTAVYYCARSGYYGDSDWYEDVWGQGTLVIVSSR
TSGPGDGGKGGPGKGPGGEGTKGTGPGGDIQMTQSPSSLSASVGDRVT
ITCRASQDIRNYLNWYQOKPGKAPKLLIYYTSRLESGVPSRESGSGSG
TDYTLTISSLOPEDFATYYCQQOGNTLPWTEFGQGTRKVEIKGTAEAASAS
GLSGRSDNHSPLG

AC1409

EpCAM

LAGSGTAEAASASGELVMTQSPSSLTVTAGERVTMSCKSSQSLLNSGN
ORNYLTWYQOKPGQPPKLLIYWASTRESGVPDRFTGSGSGTDEFTLTIS
SVQAEDLAVYYCQONDYSYPLTEFGAGTKLEIKGGGGSGGGGSGGGGSEV
QLLEQSGAELVRPGTSVKISCRASGYAFTNYWLGWVKQRPGHGLEWIG
DIFPGSGNIHYNEKFKGKATLTADKSSSTAYMOLSSLTEFEDSAVYECA
RLRNWDEPMDYWGQGTTVTVSSGGGGSDVQLVQSGAEVKKPGASVKVS
CRASGYTFTRYTMHWVRQAPGQGLEWIGYINPSRGYTNYADSVKGRET
ITTDKSTSTAYMELSSLRSEDTATYYCARYYDDHYCLDYWGQGTTVTV
SSGEGTSTGSGGSGGSGGADDIVLTQSPATLSLSPGERATLSCRASQS
VSYMNWYQOKPGKAPKRWIYDTSKVASGVPAREFSGSGSGTDYSLTINS
LEAEDAATYYCQOWSSNPLTEFGGGTRKVEIKGTAEAASASGLSGRSDNH
SPLG

AC1410

EpCAM

LAGSGTAEAASASGELVMTQSPSSLTVTAGERVTMSCKSSQSLLNSGN
ORNYLTWYQOKPGQPPKLLIYWASTRESGVPDRFTGSGSGTDEFTLTIS
SVQAEDLAVYYCQONDYSYPLTEFGAGTKLEIKGGGGSGGGGSGGGGSEV
QLLEQSGAELVRPGTSVKISCRASGYAFTNYWLGWVKQRPGHGLEWIG
DIFPGSGNIHYNEKFKGKATLTADKSSSTAYMOLSSLTFEDSAVYFCA
RLRNWDEPMDYWGQGTTVTVSSGGGGSDVQLVQSGAEVKKPGASVKVS
CRASGYTFTRYTMHWVRQAPGQGLEWIGYINPSRGYTNYADSVKGRET
ITTDKSTSTAYMELSSLRSEDTATYYCARYYDDHYCLDYWGQGTTVTV
SSGEGTSTGSGGSGGSGGADDIVLTQSPATLSLSPGERATLSCRASQS
VSYMNWYQOKPGKAPKRWIYDTSKVASGVPARESGSGSGTDYSLTINS
LEAEDAATYYCQOWSSNPLTEFGGGTRKVEIKHHHHHHHH

AC1411

EpCAM

HHHHHHHHELVMTQSPSSLTVTAGERVTIMSCKSSQOSLLNSGNQKNYLT
WYQORKPGOPPRKLLIYWASTRESGVPDRFTGSGSGTDFTLTISSVQAED
LAVYYCONDYSYPLTFGAGTKLE IKGGGGSGGGGSGGGGSEVQLLEQS
GAELVRPGTSVKISCRASGYAFTNYWLGWVKQRPGHGLEWIGDIEPGS
GNIHYNEKFRKGKATLTADKSSSTAYMOLSSLTFEDSAVYFCARLRNWD
EPMDYWGQGTTVTVSSGGGGSDIVLTQSPATLSLSPGERATLSCRASQ
SVSYMNWYQORPGKAPKRWIYDTSKVASGVPARFSGSGSGTDYSLTIN
SLEAEDAATYYCQOWSSNPLTEFGGGTRKVEIKGEGTSTGSGGSGGSGGA
DDVQLVQSGAEVKKPGASVKVSCKASGYTEFTRYTMHWVROAPGOGLEW
IGYINPSRGYTNYADSVKGRFTITTDKSTSTAYMELSSLRSEDTATYY
CARYYDDHYCLDYWGQGTTVTVSSGTAEAASASGLSGRSDNHSPLG

AC1412

EpCAM

HHHHHHHHEVQLLEQSGAELVRPGTSVKISCKRKASGYAFTNYWLGWVKQ
RPGHGLEWIGDIFPGSGNIHYNEKFKGKATLTADKSSSTAYMQLSSLT
FEDSAVYFCARLRNWDEPMDYWGQGTTVIVSSGGGGSGGEGESGGGESE
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LVMTQSPSSLTVTAGEKVTMSCKSSQSLLNSGNQKNYLTWYQQKPGQP
PKLLIYWASTRESGVPDRETGSGSGTDEFTLTISSVQAEDLAVYYCQND
YSYPLTFGAGTKLEIKGGGGSDVQLVQSGAEVKKPGASVRKVSCKASGY
TETRYTMHWVROAPGQGLEWIGYINPSRGYTNYADSVKGRFTITTDKS
TSTAYMELSSLRSEDTATYYCARYYDDHYCLDYWGQGTTVTIVSSGEGT
STGSGGSGGSGGADDIVLTQSPATLSLSPGERATLSCRASQSVSYMNW
YOOKPGKAPKRWIYDTSKVASGVPARFSGSGSGTDYSLTINSLEAEDA
ATYYCQOWSSNPLTFGGGTKVEIKGTAEAASASGLSGRSDNHSPLG

AC1413

EpCAM

HHHHHHHHDVQLVQSGAEVKKPGASVKVSCKASGYTEFTRYTMHWVROQA
PGOGLEWIGYINPSRGYTNYADSVKGRFTITTDKSTSTAYMELSSLRS
EDTATYYCARYYDDHYCLDYWGQGTTVIVSSGEGTSTGSGGSGGSGGA
DDIVLTOQSPATLSLSPGERATLSCRASQSVSYMNWY QOKPGKAPKRWI
YDTSKVASGVPAREFSGSGSGTDYSLTINSLEAEDAATYYCQQOWSSNPL
TEGGGTKVEIKGGGGSELVMTQSPSSLTVTAGERKVTIMSCKSSQSLLNS
GNOQRNYLTWYQOKPGQPPKLLIYWASTRESGVPDRFTGSGSGTDETLT
ISSVQAEDLAVYYCQONDYSYPLTEFGAGTKLE IKGGGGSGGGGSGGGES
EVOLLEQSGAELVRPGTSVKISCKASGYAFTNYWLGWVKQRPGHGLEW
IGDIFPGSGNIHYNEKFKGKATLTADKSSSTAYMOLSSLTFEDSAVYE
CARLRNWDEPMDYWGQGTTVIVSSGTAEAASASGLSGRSDNHSPLG

ACl1414

EpCAM

HHHHHHHHDIVLTQSPATLSLSPGERATLSCRASQSVSYMNWYQQOKPG
KAPKRWIYDTSKVASGVPARFSGSGSGTDYSLTINSLEAEDAATYYCQ
QWSSNPLTEFGGGTRVEIRGEGTSTGSGGSGGSGGADDVQLVQSGAEVK
KPGASVKVSCKASGYTFTRYTMHWVROAPGQGLEWIGYINPSRGYTNY
ADSVRGREFTITTDKSTSTAYMELSSLRSEDTATYYCARYYDDHYCLDY
WGQGTTVIVSSGGGGSELVMTQSPSSLTVTAGERKVTMSCKSSQSLLNS
GNOQRNYLTWYQOKPGQPPKLLIYWASTRESGVPDRFTGSGSGTDETLT
ISSVQAEDLAVYYCQONDYSYPLTEFGAGTKLEIKGGGGSGGGGSGGGES
EVOLLEQSGAELVRPGTSVKISCKASGYAFTNYWLGWVKQRPGHGLEW
IGDIFPGSGNIHYNEKFKGKATLTADKSSSTAYMOLSSLTFEDSAVYE
CARLRNWDEPMDYWGQGTTVTVSSGTAEAASASGLSGRSDNHSPLG

AC1476

EpCAM

DIOMTQSPSSLSASVGDRVTITCRSTKSLLHSNGITYLYWYQOKPGKA
PKLLIYOMSNLASGVPSRESSSGSGTDEFTLTISSLOQPEDFATYYCAQN
LEIPRTFGQGTRVEIRKGATPPETGAETESPGETTGGSAESEPPGEGQV
QLVQSGPGLVQPGGSVRISCAASGYTEFTNYGMNWVKQAPGKGLEWMGW
INTYTGESTYADSEFKGRETESLDTSASAAYLQINSLRAEDTAVYYCAR
FATKGDYWGQGTLLTVSSGGGGSDIQOMTQOSPSSLSASVGDRVTITCRA
SOQDIRNYLNWYQOKPGKAPKLLIYYTSRLESGVPSRESGSGSGTDYTL
TISSLOPEDFATYYCQOGNTLPWTEFGQGTKVEIKGATPPETGAETESP
GETTGGSAESEPPGEGEVQLVESGGGLVOQPGGSLRLSCAASGYSETGY
TMNWVROAPGRGLEWVALINPYRGVSTYNOQRFKDRETISVDKSKNTAY
LOMNSLRAEDTAVYYCARSGYYGDSDWYEFDVWGQGTLVIVSSGTAEAA
SASGLSGRSDNHSPLG

AC1489

EpCAM

DIVMTQSPLSLPVTPGEPASISCRSSKNLLHSNGITYLYWYLOKPGQS
POLLIYOMSNLASGVPDRESSSGSGTDEFTLKISRVEAEDVGVYYCAQN
LEIPRTFGQGTRVEIRKGATPPETGAETESPGETTGGSAESEPPGEGQV
QLVQSGPEVKKPGASVKVSCKASGYTEFTNYGMNWVRQAPGOGLEWMGW
INTYTGEPTYGEDFKGREFAFSLDTSASTAYMELSSLRSEDTAVYFCAR
FGNYVDYWGQOGSLVIVSSGGGGSELVVTQEPSLTVSPGGTVTLTCRSS
TGAVTTSNYANWVQOKPGOAPRGLIGGTNKRAPGTPAREFSGSLLGGKA
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ALTLSGVQPEDEAEYYCALWYSNLWVEFGGGTKLTIVLGATPPETGAETE
SPGETTGGSAESEPPGEGEVQLLESGGGLVQPGGSLKLSCAASGETEN
TYAMNWVROQAPGKGLEWVARIRSKYNNYATYYADSVKDRFTISRDDSK
NTAYLOMNNLKTEDTAVYYCVRHGNEFGNSYVSWEAYWGQGTLVIVSSG
TAEAASASGLSGRSDNHSPLG

AC1507

EpCAM

LAGSGTAEAASASGDIQMTQSPSSLSASVGDRVTITCRASQDIRNYLN
WYQORKPGKAPKLLIYYTSRLESGVPSRESGSGSGTDYTLTISSLQPED
FATYYCQOGNTLPWTEFGOGTKVEIKGATPPETGAETESPGETTGGSAE
SEPPGEGEVQLVESGGGLVQPGGSLRLSCAASGYSETGYTMNWVROAP
GKGLEWVALINPYKGVSTYNQKFKDRFTISVDKSKNTAYLOMNSLRAE
DTAVYYCARSGYYGDSDWYEFDVWGQGTLVIVSSGGGGSDIQMTQSPSS
LSASVGDRVTITCRSTKSLLHSNGITYLYWYQQKPGKAPKLLIYQMSN
LASGVPSRESSSGSGTDFTLTISSLOQPEDFATYYCAQNLEIPRTEGQG
TKVEIKGATPPETGAETESPGETTGGSAESEPPGEGQVQLVQSGPGLV
QPGGSVRISCAASGYTEFTNYGMNWVKOAPGKGLEWMGWINTYTGESTY
ADSFRGREFTEFSLDTSASAAYLQINSLRAEDTAVYYCARFAIKGDYWGQ
GTLLTVSS

AC1501

HER2

DIOMTQSPSSLSASVGDRVTITCRASQDVNTAVAWY QOKPGKAPKLLI
YSASFLYSGVPSRESGSRSGTDFTLTISSLOPEDFATYYCQQHYTTPP
TFGOGTKVEIKGATPPETGAETESPGETTGGSAESEPPGEGEVQLVES
GGGLVQPGGSLRLSCAASGEFNIKDTYIHWVRQAPGKGLEWVARIYPTN
GYTRYADSVKGREFTISADTSKNTAYLOMNSLRAEDTAVYYCSRWGGDG
FYAMDYWGQGTLVTVSSGGGGSDIQMTQSPSSLSASVGDRVTITCRAS
ODIRNYLNWYQOKPGKAPKLLIYYTSRLESGVPSRESGSGSGTDYTLT
ISSLOPEDFATYYCQOGNTLPWTEFGQGTKVEIKGATPPETGAETESPG
ETTGGSAESEPPGEGEVQLVESGGGLVOPGGSLRLSCAASGYSETGYT
MNWVROAPGRKGLEWVALINPYRGVSTYNQKFKDRFTISVDKSKNTAYL
QMNSLRAEDTAVYYCARSGYYGDSDWYFDVWGQGTLVIVSSGTAEAAS
ASGLSGRSDNHSPLG

AC1503

HER2

DIOMTQSPSSLSASVGDRVTITCRASQDVNTAVAWY QOKPGKAPKLLI
YSASFLYSGVPSRESGSRSGTDFTLTISSLOPEDFATYYCQQHYTTPP
TFGOGTKVEIKGATPPETGAETESPGETTGGSAESEPPGEGEVQLVES
GGGLVQPGGSLRLSCAASGENIKDTYIHWVRQAPGKGLEWVARIYPTN
GYTRYADSVRKGREFTISADTSKNTAYLOMNSLRAEDTAVYYCSRWGGDG
FYAMDYWGQGTLVTVSSGGGGSELVVTQEPSLTVSPGGTVTLTCRSST
GAVTTSNYANWVQOKPGQAPRGLIGGTNKRAPGTPARFSGSLLGGKAA
LTLSGVQPEDEAEYYCALWYSNLWVEFGGGTKLTVLGATPPETGAETES
PGETTGGSAESEPPGEGEVQLLESGGGLVQPGGSLKLSCAASGETENT
YAMNWVROAPGKGLEWVARIRSKYNNYATYYADSVKDREFTISRDDSKN
TAYLOMNNLKTEDTAVYYCVRHGNEGNSYVSWEAYWGQGTLVTVSSGT
AFEAASASGLSGRSDNHSPLG

AC1505

HER2

DIOMTQSPSSLSASVGDRVTITCKASQDVSIGVAWYQOKPGKAPKLLI
YSASYRYTGVPSRESGSGSGTDFTLTISSLOPEDFATYYCQQYYIYPY
TFGOGTKVEIKGATPPETGAETESPGETTGGSAESEPPGEGEVQLVES
GGGLVQPGGSLRLSCAASGFTFTDY TMDWVRQAPGKGLEWVADVNPNS
GGSIYNQRFRKGRFTLSVDRSKNTLYLOMNSLRAEDTAVYYCARNLGPES
FYEDYWGQGTLVIVSSGGGGSDIQMTQSPSSLSASVGDRVTITCRASQ
DIRNYLNWYQOKPGKAPKLLIYYTSRLESGVPSRESGSGSGTDYTLTI
SSLOPEDFATYYCQOGNTLPWTFGQGTKVEIKGATPPETGAETESPGE
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Amino Acid Sequences

TTGGSAESEPPGEGEVQLVESGGGLVQPGGSLRLSCAASGYSEFTGYTM
NWVRQAPGKGLEWVALINPYKGVSTYNQKFKDRFTISVDKSKNTAYLO
MNSLRAEDTAVYYCARSGYYGDSDWYFDVWGOGTLVTVSSGTAEAASA
SGLSGRSDNHSPLG

DIOMTQSPSSLSASVGDRVTITCKASQDVSIGVAWYQOKPGKAPKLLI
YSASYRYTGVPSRESGSGSGTDFTLTISSLOPEDFATYYCQQYYIYPY
TFGOGTKVEIKGATPPETGAETESPGETTGGSAESEPPGEGEVQLVES
GGGLVQPGGSLRLSCAASGFTFTDY TMDWVRQAPGKGLEWVADVNPNS
GGSIYNQRFRKGRFTLSVDRSKNTLYLOMNSLRAEDTAVYYCARNLGPES
FYEDYWGQGTLVIVSSGGGGSELVVTQEPSLTVSPGGTVTLTCRSSTG
AVTTSNYANWVQOKPGQAPRGLIGGTNKRAPGTPARFSGSLLGGKAAL
TLSGVQPEDEAEYYCALWYSNLWVEGGGTKLTVLGATPPETGAETESP
GETTGGSAESEPPGEGEVQLLESGGGLVOPGGSLKLSCAASGETENTY
AMNWVRQAPGKGLEWVARIRSKYNNYATYYADSVKDRETISRDDSKNT
AYLOMNNLKTEDTAVYYCVRHGNEGNSYVSWEAYWGQGTLVIVSSGTA
EAASASGLSGRSDNHSPLG

DIQLTQSPSSLSASVGDRVTITCKASQDVGTSVAWYQQOKPGKAPKLLI
YWTSTRHTGVPSRESGSGSGTDEFTFTISSLOPEDIATYYCQQYSLYRS
FGOGTKVEIKGATPPETGAETESPGETTGGSAESEPPGEGEVQLVESG
GGVVQPGRSLRLSCSASGEFDEFTTYWMSWVROAPGKGLEWIGETHPDSS
TINYAPSLKDRFTISRDNARKNTLFLOMDSLRPEDTGVYFCASLYFGFP
WEAYWGQGTPVIVSSGGGGSDIQOMTQSPSSLSASVGDRVTITCRASQD
IRNYLNWYQOKPGKAPKLLIYYTSRLESGVPSRESGSGSGTDYTLTIS
SLOPEDFATYYCQQOGNTLPWTEFGOQGTKVEIKGATPPETGAETESPGET
TGGSAESEPPGEGEVQLVESGGGLVQPGGSLRLSCAASGYSEFTGYTMN
WVRQAPGKGLEWVALINPYKGVSTYNQKFKDRFTISVDKSKNTAYTLOM
NSLRAEDTAVYYCARSGYYGDSDWYEFDVWGQGTLVTVSSGTAEAASAS
GLSGRSDNHSPLG

WO 2017/040344
Construct | Tumor

1D Targets
ACI1518 HER2
ACI1521 CEA
AC1522 PSMA

DIOMTQSPSSLSTSVGDRVTLTCKASQDVGTAVDWYQQOKPGPSPKLLI
YWASTRHTGIPSRESGSGSGTDFTLTISSLOPEDFADYYCQQYNSYPL
TFGPGTKVDIKGATPPETGAETESPGETTGGSAESEPPGEGEVQLVQS
GPEVKRKPGATVKISCKTISGYTFTEYTITHWVKQAPGKGLEWIGNINPNN
GGTTYNQKFEDKATLTVDKSTDTAYMELSSLRSEDTAVYYCAAGWNED
YWGOQGTLLTVSSGGGGSDIQMTQSPSSLSASVGDRVTITCRASQDIRN
YINWYQOKPGKAPKLLIYYTSRLESGVPSRESGSGSGTDYTLTISSLO
PEDFATYYCQOGNTLPWTEFGQGTKVEIKGATPPETGAETESPGETTGG
SAESEPPGEGEVQLVESGGGLVQPGGSLRLSCAASGYSFTGYTMNWVR
QAPGKGLEWVALINPYKGVSTYNQKFKDRFTISVDKSKNTAYLOMNSL
RAEDTAVYYCARSGYYGDSDWYEFDVWGQGTLVTVSSGTAEAASASGLS
GRSDNHSPLG

Table 14: Chimeric Polypeptide Assembly Encoding-construct Sequences

Construct | Tumor DNA Sequences
1D Targets
AC1476 EpCAM gatattcagatgacccaatcgccgtcgtcecctgtcagettcagtecggt

gatcgtgttaccattacctgtcgctcaacgaaatccctgctgcattca
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Construct
1D

Tumor
Targets

DNA Sequences

aacggtattacctatctgtactggtatcagcaaaaaccgggcaaagcyg
ccgaaactgctgatctaccagatgtcgaatctggccagecggtgttecyg
tctecgttttagectctagtggttectggcaccgatttcaccctgacgatt
tcctcactgcaaccggaagactttgcaacgtattactgecgectcagaac
ctggaaatcccgecgtaccttcecggtcaaggcacgaaagtcgaaattaaa
GGTGCAACGCCTCCGGAGACTGGTGCTGAAACTGAGTCCCCGGGCGAG
ACGACCGGTGGCTCTGCTGAATCCGAACCACCGGGCGAAGGCcaagtyg
caactggttcagagcggtccgggtctggtccaaccgggtggcagtgtyg
cgtatttcctgcgcggectcaggttacacctttacgaactatggecatyg
aattgggtgaaacaggccccgggtaaaggectggaatggatgggttygg
atcaacacctacacgggcgaatctacctatgcagatagtttcaaaggce
cgctttaccttcagecctggacacgtctgctagtgcagettatctgecag
attaatagcctgcgtgcggaagatacggececgtttattactgtgegege
tttgcaatcaaaggcgactactggggccaaggcaccctgectgacecgtyg
tcctecGGTGGTGGCGGCAGCGACATCCAAATGACCCAGAGCCCGAGC
AGCCTGAGCGCGAGCGTGGGCGACCGTGTTACCATCACCTGCCGTGCG
AGCCAAGACATCCGTAACTACCTGAACTGGTATCAGCAAAAGCCGGGT
AAAGCGCCGAAGCTGCTGATCTACTATACCAGCCGTCTGGAGAGCGGC
GTGCCGAGCCGTTTCAGCGGTAGCGGTAGCGGTACCGACTACACCCTG
ACCATTAGCAGCCTGCAGCCGGAAGATTTCGCGACCTACTATTGCCAG
CAGGGTAACACCCTGCCGTGGACCTTTGGTCAAGGCACCAAAGTTGAG
ATTAAAGGCGCCACGCCTCCGGAAACTGGTGCTGAGACGGAATCCCCT
GGTGAAACCACTGGCGGTTCTGCCGAATCTGAACCGCCTGGTGAAGGC
GAGGTGCAGCTGGTTGAAAGCGGTGGCGGTCTGGTGCAACCAGGCGGT
AGCCTGCGTCTGAGCTGCGCGGCGAGCGGTTACAGCTTTACCGGTTAT
ACCATGAACTGGGTTCGTCAAGCGCCAGGTAAAGGTCTGGAGTGGGTG
GCGCTGATCAACCCGTACAAGGGTGTTAGCACCTATAACCAGAAGTTC
AAAGACCGTTTTACCATTAGCGTGGATAAGAGCAAAAACACCGCGTAC
CTGCAAATGAACAGCCTGCGTGCGGAGGACACCGCTGTGTACTATTGC
GCGCGTAGCGGTTACTATGGCGACAGCGACTGGTATTTTGATGTGTGG
GGCCAAGGCACCCTGGTTACCGTGAGCTCCGGCACCGCCGAAGCAGCT
agcgcctetGGCetgTCAggtCGTtctGATaacCATtccCCACtgGGT
ctgGCTGGGTCTCCAGGTAGCCCAGCTGGTAGCCCAACCTCTACCGAA
GAAGGTACCTCTGAATCCGCTACTCCAGAATCCGGTCCTGGTACTAGC
ACTGAGCCAAGCGAAGGTTCTGCTCCAGGCTCCCCGGCAGGTAGCCCT
ACCTCTACCGAAGAGGGCACTAGCACCGAACCATCTGAGGGTTCCGCT
CCTGGCACCTCCACTGAACCGTCCGAAGGCAGTGCTCCGGGTACTTCC
GAAAGCGCAACTCCGGAATCCGGCCCTGGTTCTGAGCCTGCTACTTCC
GGCTCTGAAACTCCAGGTAGCGAGCCAGCGACTTCTGGTTCTGAAACT
CCAGGTTCACCGGCGGGTAGCCCGACGAGCACGGAGGAAGGTACCTCT
GAGTCGGCCACTCCTGAGTCCGGTCCGGGCACGAGCACCGAGCCGAGC
GAGGGTTCAGCCCCGGGTACCAGCACGGAGCCGTCCGAGGGTAGCGCA
CCGGGTTCTCCGGCGGGCTCCCCTACGTCTACGGAAGAGGGTACGTCC
ACTGAACCTAGCGAGGGCAGCGCGCCAGGCACCAGCACTGAACCGAGC
GAAGGCAGCGCACCTGGCACTAGCGAGTCTGCGACTCCGGAGAGCGGT
CCGGGTACGAGCACGGAACCAAGCGAAGGCAGCGCCCCAGGTACCTCT
GAATCTGCTACCCCAGAATCTGGCCCGGGTTCCGAGCCAGCTACCTCT
GGTTCTGAAACCCCAGGTACTTCCACTGAACCAAGCGAAGGTAGCGCT
CCTGGCACTTCTACTGAACCATCCGAAGGTTCCGCTCCTGGTACGTCT
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DNA Sequences

GAAAGCGCTACCCCTGAAAGCGGCCCAGGCACCTCTGAAAGCGCTACT
CCTGAGAGCGGTCCAGGCTCTCCAGCAGGTTCTCCAACCTCCACTGAA
GAAGGCACCTCTGAGTCTGCTACCCCTGAATCTGGTCCTGGCTCCGAA
CCTGCTACCTCTGGTTCCGAAACTCCAGGTACCTCGGAATCTGCGACT
CCGGAATCTGGCCCGGGCACGAGCACGGAGCCGTCTGAGGGTAGCGCA
CCAGGTACCAGCACTGAGCCTTCTGAGGGCTCTGCACCGGGTACCTCC
ACGGAACCTTCGGAAGGTTCTGCGCCGGGTACCTCCACTGAGCCATCC
GAGGGTTCAGCACCAGGTACTAGCACGGAACCGTCCGAGGGCTCTGCA
CCAGGTACGAGCACCGAACCGTCGGAGGGTAGCGCTCCAGGTAGCCCA
GCGGGCTCTCCGACAAGCACCGAAGAAGGCACCAGCACCGAGCCGTCC
GAAGGTTCCGCACCAGGTACAAGCGAGAGCGCGACTCCTGAATCTGGT
CCGGGTAGCGAGCCTGCAACCAGCGGTTCTGAGACGCCGGGCACTTCC
GAATCTGCGACCCCGGAGTCCGGTCCAGGTTCAGAGCCGGCGACGAGC
GGTTCGGAAACGCCGGGTACGTCTGAATCAGCCACGCCGGAGTCTGGT
CCGGGTACCTCGACCGAACCAAGCGAAGGTTCGGCACCGGGTACTAGC
GAGAGCGCAACCCCTGAAAGCGGTCCGGGCAGCCCGGCAGGTTCTCCA
ACCAGCACCGAAGAAGGTTCCCCTGCTGGTAGCCCGACCTCTACGGAG
GAAGGTAGCCCTGCAGGTTCCCCAACTTCTACTGAGGAAGGTACTTCT
GAGTCCGCTACCCCAGAAAGCGGTCCTGGTACCTCCACTGAACCGTCT
GAAGGCTCTGCACCAGGCACTTCTGAGTCTGCTACTCCAGAAAGCGGC
CCAGGTTCTGAACCAGCAACTTCTGGCTCTGAGACTCCAGGCACTTCT
GAGTCCGCAACGCCTGAATCCGGTCCTGGTTCTGAACCAGCTACTTCC
GGCAGCGAAACCCCAGGTACCTCTGAGTCTGCGACTCCAGAGTCTGGT
CCTGGTACTTCCACTGAGCCTAGCGAGGGTTCCGCACCAGGTTCTCCG
GCTGGTAGCCCGACCAGCACGGAGGAGGGTACGTCTGAATCTGCAACG
CCGGAATCGGGCCCAGGTTCGGAGCCTGCAACGTCTGGCAGCGAAACC
CCGGGTACCTCCGAATCTGCTACACCGGAAAGCGGTCCTGGCAGCCCT
GCTGGTTCTCCAACCTCTACCGAGGAGGGTTCACCGGCAGGTAGCCCG
ACTAGCACTGAAGAAGGTACTAGCACGGAGCCGAGCGAGGGTAGTGCT
CCGGGTACGAGCGAGAGCGCAACGCCAGAGAGCGGTCCAGGCACCAGC
GAATCGGCCACCCCTGAGAGCGGCCCAGGTACTTCTGAGAGCGCCACT
CCTGAATCCGGCCCTGGTAGCGAGCCGGCAACCTCCGGCTCAGAAACT
CCTGGTTCGGAACCAGCGACCAGCGGTTCTGAAACTCCGGGTAGCCCG
GCAGGCAGCCCAACGAGCACCGAAGAGGGTACCAGCACGGAACCGAGC
GAGGGTTCTGCCCCGGGTACTTCCACCGAACCATCGGAGGGCTCTGCA
CCTGGTAGCGAACCTGCGACGTCTGGTTCTGAAACGCCGGGTACCAGC
GAAAGCGCTACCCCAGAATCCGGTCCGGGCACTAGCACCGAGCCATCG
GAGGGCTCCGCACCAGGTCACCATCATCACCATCAC

ACI1516
(codon
optimized
by
DNA2.0)

EpCAM

GATATCCAGATGACCCAGAGCCCTITCTTCCCTGTCCGCATCCGTCGGC
GATCGTGTCACGATTACCTGTCGCAGCACTAAGAGCCTGCTGCACTCA
AACGGTATCACGTACCTGTACTGGTACCAGCAGAAGCCGGGCAAAGCG
CCGAAGCTGCTGATTTATCAGATGAGCAACCTGGCATCGGGCGTGCCG
AGCCGTTTCAGCAGCAGCGGTAGCGGTACCGACTTCACGCTGACCATC
AGCTCGTTGCAGCCAGAGGACTTTGCGACGTACTATTGTGCGCAAAAC
TTGGAAATTCCGCGCACCTTCGGCCAGGGTACGAAAGTTGAGATTAAA
GGTGCCACCCCACCGGAGACTGGTGCAGAAACCGAGTCTCCGGGCGAA
ACCACGGGCGGTAGCGCGGAGAGCGAACCGCCTGGETGAGGGTCAAGTT
CAATTGGTTCAGAGCGGTCCGGGTCTGGTTCAACCGGGCGGCAGCGETG
CGCATTTCTTGTGCGGCCAGCGGTTACACCTTTACGAACTACGGTATG
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AATTGGGTGAAACAAGCTCCGGGCAAAGGTCTGGAGTGGATGGGTTGG
ATCAATACCTATACCGGTGAATCCACTTACGCGGATTCCTTTAAGGGC
CGTTTCACCTTCAGCCTGGACACGAGCGCGAGCGCTGCATATCTGCAA
ATCAATAGCCTGCGTGCCGAAGATACCGCGGTGTACTATTGCGCGCGT
TTTGCAATCAAGGGCGACTATTGGGGTCAAGGCACGCTGCTGACCGTG
AGCAGCGGTGGTGGCGGCAGCGATATCCAAATGACCCAATCCCCATCC
TCCCTGTCTGCAAGCGTTGGTGATCGTGTGACGATTACGTGCCGTGCC
TCCCAAGATATCCGTAACTACCTGAATTGGTATCAGCAGAAACCGGGC
AAGGCTCCGAAATTGCTGATCTACTACACCAGCCGCCTGGAGTCGGGT
GTGCCTAGCCGCTTCAGCGGCAGCGGTTCGGGTACCGACTATACCTTG
ACCATTAGCAGCCTGCAGCCGGAAGATTTCGCGACGTATTACTGCCAA
CAGGGTAACACGCTGCCGTGGACCTTTGGCCAAGGTACCAAAGTCGAG
ATTAAGGGTGCGACCCCGCCGGAAACCGGTGCGGAAACCGAGAGCCCG
GGTGAAACGACTGGCGGCTCTGCAGAGAGCGAGCCGCCAGGTGAGGGC
GAAGTCCAACTGGTCGAGTCTGGTGGCGGCCTGGTGCAACCGGGTGGC
AGCCTGCGTCTGAGCTGCGCTGCGAGCGGCTATAGCTTTACCGGTTAT
ACCATGAACTGGGTTCGCCAGGCACCGGGTAAGGGTCTGGAATGGGTG
GCGCTGATCAATCCGTACAAAGGTGTGAGCACTTACAATCAGAAATTC
AAAGACCGTTTCACCATTAGCGTTGACAAGAGCAAGAATACCGCGTAT
CTGCAGATGAACAGCTTGCGCGCCGAGGATACGGCCGTTTACTACTGT
GCACGTAGCGGCTATTACGGTGACAGCGACTGGTACTTTGACGTCTGG
GGTCAGGGCACGCTGGTCACCGTTAGCAGCGGCACCGCCGAAGCAGCT
agcgcctetGGCetgTCAggtCGTtctGATaacCATtccCCACtgGGT
ctgGCTGGGTCTCCAGGTAGCCCAGCTGGTAGCCCAACCTCTACCGAA
GAAGGTACCTCTGAATCCGCTACTCCAGAATCCGGTCCTGGTACTAGC
ACTGAGCCAAGCGAAGGTTCTGCTCCAGGCTCCCCGGCAGGTAGCCCT
ACCTCTACCGAAGAGGGCACTAGCACCGAACCATCTGAGGGTTCCGCT
CCTGGCACCTCCACTGAACCGTCCGAAGGCAGTGCTCCGGGTACTTCC
GAAAGCGCAACTCCGGAATCCGGCCCTGGTTCTGAGCCTGCTACTTCC
GGCTCTGAAACTCCAGGTAGCGAGCCAGCGACTTCTGGTTCTGAAACT
CCAGGTTCACCGGCGGGTAGCCCGACGAGCACGGAGGAAGGTACCTCT
GAGTCGGCCACTCCTGAGTCCGGTCCGGGCACGAGCACCGAGCCGAGC
GAGGGTTCAGCCCCGGGTACCAGCACGGAGCCGTCCGAGGGTAGCGCA
CCGGGTTCTCCGGCGGGCTCCCCTACGTCTACGGAAGAGGGTACGTCC
ACTGAACCTAGCGAGGGCAGCGCGCCAGGCACCAGCACTGAACCGAGC
GAAGGCAGCGCACCTGGCACTAGCGAGTCTGCGACTCCGGAGAGCGGT
CCGGGTACGAGCACGGAACCAAGCGAAGGCAGCGCCCCAGGTACCTCT
GAATCTGCTACCCCAGAATCTGGCCCGGGTTCCGAGCCAGCTACCTCT
GGTTCTGAAACCCCAGGTACTTCCACTGAACCAAGCGAAGGTAGCGCT
CCTGGCACTTCTACTGAACCATCCGAAGGTTCCGCTCCTGGTACGTCT
GAAAGCGCTACCCCTGAAAGCGGCCCAGGCACCTCTGAAAGCGCTACT
CCTGAGAGCGGTCCAGGCTCTCCAGCAGGTTCTCCAACCTCCACTGAA
GAAGGCACCTCTGAGTCTGCTACCCCTGAATCTGGTCCTGGCTCCGAA
CCTGCTACCTCTGGTTCCGAAACTCCAGGTACCTCGGAATCTGCGACT
CCGGAATCTGGCCCGGGCACGAGCACGGAGCCGTCTGAGGGTAGCGCA
CCAGGTACCAGCACTGAGCCTTCTGAGGGCTCTGCACCGGGTACCTCC
ACGGAACCTTCGGAAGGTTCTGCGCCGGGTACCTCCACTGAGCCATCC
GAGGGTTCAGCACCAGGTACTAGCACGGAACCGTCCGAGGGCTCTGCA
CCAGGTACGAGCACCGAACCGTCGGAGGGTAGCGCTCCAGGTAGCCCA
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GCGGGCTCTCCGACAAGCACCGAAGAAGGCACCAGCACCGAGCCGTCC
GAAGGTTCCGCACCAGGTACAAGCGAGAGCGCGACTCCTGAATCTGGT
CCGGGTAGCGAGCCTGCAACCAGCGGTTCTGAGACGCCGGGCACTTCC
GAATCTGCGACCCCGGAGTCCGGTCCAGGTTCAGAGCCGGCGACGAGC
GGTTCGGAAACGCCGGGTACGTCTGAATCAGCCACGCCGGAGTCTGGT
CCGGGTACCTCGACCGAACCAAGCGAAGGTTCGGCACCGGGTACTAGC
GAGAGCGCAACCCCTGAAAGCGGTCCGGGCAGCCCGGCAGGTTCTCCA
ACCAGCACCGAAGAAGGTTCCCCTGCTGGTAGCCCGACCTCTACGGAG
GAAGGTAGCCCTGCAGGTTCCCCAACTTCTACTGAGGAAGGTACTTCT
GAGTCCGCTACCCCAGAAAGCGGTCCTGGTACCTCCACTGAACCGTCT
GAAGGCTCTGCACCAGGCACTTCTGAGTCTGCTACTCCAGAAAGCGGC
CCAGGTTCTGAACCAGCAACTTCTGGCTCTGAGACTCCAGGCACTTCT
GAGTCCGCAACGCCTGAATCCGGTCCTGGTTCTGAACCAGCTACTTCC
GGCAGCGAAACCCCAGGTACCTCTGAGTCTGCGACTCCAGAGTCTGGT
CCTGGTACTTCCACTGAGCCTAGCGAGGGTTCCGCACCAGGTTCTCCG
GCTGGTAGCCCGACCAGCACGGAGGAGGGTACGTCTGAATCTGCAACG
CCGGAATCGGGCCCAGGTTCGGAGCCTGCAACGTCTGGCAGCGAAACC
CCGGGTACCTCCGAATCTGCTACACCGGAAAGCGGTCCTGGCAGCCCT
GCTGGTTCTCCAACCTCTACCGAGGAGGGTTCACCGGCAGGTAGCCCG
ACTAGCACTGAAGAAGGTACTAGCACGGAGCCGAGCGAGGGTAGTGCT
CCGGGTACGAGCGAGAGCGCAACGCCAGAGAGCGGTCCAGGCACCAGC
GAATCGGCCACCCCTGAGAGCGGCCCAGGTACTTCTGAGAGCGCCACT
CCTGAATCCGGCCCTGGTAGCGAGCCGGCAACCTCCGGCTCAGAAACT
CCTGGTTCGGAACCAGCGACCAGCGGTTCTGAAACTCCGGGTAGCCCG
GCAGGCAGCCCAACGAGCACCGAAGAGGGTACCAGCACGGAACCGAGC
GAGGGTTCTGCCCCGGGTACTTCCACCGAACCATCGGAGGGCTCTGCA
CCTGGTAGCGAACCTGCGACGTCTGGTTCTGAAACGCCGGGTACCAGC
GAAAGCGCTACCCCAGAATCCGGTCCGGGCACTAGCACCGAGCCATCG
GAGGGCTCCGCACCAGGTCACCATCATCACCATCAC
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CLAIMS

WHAT IS CLAIMED IS:
1. A chimeric polypeptide assembly comprising a first portion, a second portion, and a
third portion wherein:

a. said first portion comprises

i. afirst binding domain with binding specificity to a target cell marker; and
ii. asecond binding domain with binding specificity to an effector cell
antigen
b. said second portion comprises a peptidyl release segment (RS) capable of being
cleaved by one or more mammalian proteases; and
c. said third portion comprises a bulking moiety;
wherein said bulking moiety is capable of being released from said first portion by action
of said mammalian protease on said second portion.

2. The chimeric polypeptide assembly of claim 1, wherein from N-terminus to C-
terminus, the first portion is linked to the second portion, which in turn is linked to the third
portion.
3. The chimeric polypeptide assembly of claim 1, wherein from N-terminus to C-
terminus, the third portion is linked to the second portion, which in turn is linked to the first
portion.
4. The chimeric polypeptide assembly of any one of claims 1-3, wherein the target cell
marker is a tumor specific marker.
5. The chimeric polypeptide assembly of any one of claims 1-3, wherein the target cell
marker is an inflammatory marker.
6. The chimeric polypeptide assembly of any one of claims 1-4, wherein the mammalian
protease is preferentially expressed in a tumor tissue.
7. The chimeric polypeptide assembly of any one of claims 1-3 and 5, wherein the
mammalian protease is preferentially expressed in an inflammatory tissue.
8. The chimeric polypeptide assembly of any one of claims 1-7 , wherein the chimeric
polypeptide assembly is a monomeric fusion protein.
0. The chimeric polypeptide assembly of any one of claims 1-7, wherein (i) the second
portion and the third portion is a monomeric fusion protein and the first portion is chemically
conjugated to the second portion; or (i1) the first portion and the second portion is a
monomeric fusion protein and the third portion is chemically conjugated to the second

portion.
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10. The chimeric polypeptide assembly of any one of the preceding claims, wherein the
first binding domain and the second binding domain are each an scFv.

11. The chimeric polypeptide assembly of any one of claims 1-9, wherein the first binding
domain and the second binding domain are a single chain diabody, or are each a single
domain antibody, or are each a single domain camelid antibody, or are each a non-antibody
scaftfold.

12. The chimeric polypeptide assembly of any one of the preceding claims, wherein
second binding domain has binding specificity to an effector cell antigen expressed on an
effector cell selected from the group consisting of plasma cell, T cell, B cell, cytokine
induced killer cell (CIK cell), mast cell, dendritic cell, regulatory T cell (RegT cell), helper T
cell, myeloid cell, and NK cell.

13.  The chimeric polypeptide assembly of claim 12, wherein the effector cell is T cell.
14.  The chimeric polypeptide assembly of claim 12 or 13, wherein the effector cell
antigen is CD3.

15.  The chimeric polypeptide assembly of claim 12 or 13, wherein the effector cell
antigen is CD3e.

16. The chimeric polypeptide assembly of claim 14, wherein the second binding domain
comprises VH and VL regions derived from a monoclonal antibody capable of binding
human CD3.

17. The chimeric polypeptide assembly of claim 14, wherein the second binding domain
VH and VL are derived from a VH and VL selected from the group of sequences set forth in
Table 1.

18. The chimeric polypeptide assembly of claim 15, wherein the second binding domain
comprises VH and VL regions derived from a monoclonal antibody capable of binding
human CD3e.

19. The chimeric polypeptide assembly of any one of claims 16 or 17, wherein the
second binding domain scFv comprises VH and VL regions arranged in the order VH—VL
or VL—VH in the N-terminal to C- terminal direction.

20.  The chimeric polypeptide assembly of claim 14 or claim 15, wherein the second
binding domain comprises a CDR-H1 region, a CDR-H2 region, a CDR-H3 region, a CDR-
L1 region, a CDR-L2 region, and a CDR-H3 region, wherein each is derived from a
monoclonal antibody of Table 1.

21.  The chimeric polypeptide assembly of any one of the preceding claims, wherein the

284



WO 2017/040344 PCT/US2016/049137

first binding domain comprises VH and VL regions derived from a monoclonal antibody
capable of binding said tumor specific marker.

22. The chimeric polypeptide assembly of claim 21, wherein the first binding domain VH
and VL regions are derived from a monoclonal antibody VH and VL selected from the group
of sequences set forth in Table 2.

23.  The chimeric polypeptide assembly of any one of the preceding claims, wherein the
tumor specific marker is expressed by a tumor cell.

24.  The chimeric polypeptide assembly of claim 21, wherein the tumor cell arises from a
cell selected from the group consisting of stromal cell, fibroblasts, myofibroblasts, glial cells,
epithelial cells, fat cells, lymphocytic cells, vascular cells, smooth muscle cells, mesenchymal
cells, breast tissue cells, prostate cells, kidney cells, brain cells, colon cells, ovarian cells,
uterine cells, bladder cells, skin cells, stomach cells, genito-urinary tract cells, cervix cells,
uterine cells, small intestine cells, liver cells, pancreatic cells, gall bladder cells, bile duct
cells, esophageal cells, salivary gland cells, lung cells, and thyroid cells.

25. The chimeric polypeptide assembly of claim 21 or claim 22, wherein the tumor
specific marker is selected from the group consisting of alpha 4 integrin, Ang2, B7-H3, B7-
H6, CEACAMS, cMET, CTLA4, FOLR1,EpCAM, CCRS, CD19, HER2, HER2 neu, HER3,
HER4, HER1 (EGFR), PD-L1, PSMA, CEA, MUC 1(mucin), MUC-2, MUC3, MUC4,
MUCSAC, MUCSB, MUC7, MUC16, BhCG, Lewis-Y, CD20, CD33, CD38, CD30, CD56
(NCAM), CD133, ganglioside GD3; 9-O- Acetyl-GD3, GM2, Globo H, fucosyl GM1, GD2,
carbonicanhydrase IX, CD44v6, Sonic Hedgehog (Shh), Wue-1, plasma cell antigen 1,
melanoma chondroitin sulfate proteoglycan (MCSP), CCR8, 6-transmembrane epithelial
antigen of prostate (STEAP), mesothelin, A33 antigen, prostate stem cell antigen (PSCA),
Ly-6, desmoglein 4, fetal acetylcholine receptor (fnAChR), CD25, cancer antigen 19-9
(CA19-9), cancer antigen 125 (CA-125), Muellerian inhibitory substance receptor type II
(MISIIR), sialylated Tn antigen (s TN), fibroblast activation antigen (FAP), endosialin
(CD248), epidermal growth factor receptor variant III (EGFRvIII), tumor-associated antigen
L6 (TALO), SAS, CD63, TAG72, Thomsen-Friedenreich antigen (TF-antigen), insulin-like
growth factor I receptor (IGF-IR ), Cora antigen, CD7, CD22, CD70, CD79a, CD79b, G250,
MT-MMPs, F19 antigen, CA19-9, CA-125, alpha-fetoprotein (AFP), VEGFR1, VEGFRI,
VEGFR2, DLK1, SP17, ROR1, and EphA2.

26.  The chimeric polypeptide assembly of any one of claims 21-25, wherein the first
binding domain is a scFv comprising VH and VL regions arranged from N-terminus to C-

terminus in form of VH—VL or VL—VH.
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27.  The chimeric polypeptide assembly of any one of claims 1-20, wherein the first
binding domain comprises a CDR-H1 region, a CDR-H2 region, a CDR-H3 region, a CDR-
L1 region, a CDR-L2 region, and a CDR-H3 region, wherein each of said regions is derived
from monoclonal antibody sequences selected from the group of sequences set forth in Table
2.

28.  The chimeric polypeptide assembly of any one of the preceding claims, wherein the
first binding domain and the second binding domain are linked by a flexible polypeptide
linker selected from the group of sequences set forth in Table 8 and Table 9.

29.  The chimeric polypeptide assembly of any one of the preceding claims, wherein the
RS comprises an amino acid sequence selected from the group consisting of the sequences set
forth in Table 4.

30.  The chimeric polypeptide assembly of any one of the preceding claims, wherein the
RS comprises an amino acid sequence selected from the group consisting of the sequences
LSGRSDNHSPLGLAGS, SPLGLAGSLSGRSDNH, SPLGLSGRSDNH,
LAGRSDNHSPLGLAGS, LSGRSDNHVPLSLKMG, SPLGLAGS, GPLALARG,
LSGRSDNH, VPLSLTMG, VPLSLKMG, VPLSLSMG, EPLELVAG, EPLELRAG,
EPAALMAG, EPASLMAG, RIGSLRTA, RIQFLRTA, EPFHLMAG,
VPLSLFMG,EPLELPAG, and EPLELAAG.

31.  The chimeric polypeptide assembly of any one of the preceding claims, wherein the
RS comprises an amino acid sequence capable of being cleaved by a protease selected from
the group consisting of the proteases set forth in Table 3.

32.  The chimeric polypeptide assembly of any one of the preceding claims, wherein the
bulking moiety is selected from the group consisting of: extended recombinant polypeptides
(XTEN); albumin binding domain; albumin, IgG binding domain; polypeptides consisting of
proline, serine, and alanine; fatty acid; ELP biopolymer; Fc domain; polyethylene glycol
(PEG), PLGA; and hydoxylethyl starch.

33. The chimeric polypeptide assembly of claim 32, wherein the bulking moiety is
XTEN.

34.  The chimeric polypeptide assembly of claim 33, wherein the XTEN comprises an
amino acid sequence having at least about 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, 99%, or 100% sequence identity to a sequence selected from the group of sequences set
forth in Table 5.

35.  The chimeric polypeptide assembly of any one of the preceding claims, wherein the

first portion of the chimeric polypeptide assembly comprises an amino acid sequence having
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at least about 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% sequence
identity to a sequence selected from the group of sequences set forth in Table 13.

36.  The chimeric polypeptide assembly of any one of claims 13-35, wherein upon
cleavage of the second portion by said mammalian protease and release of the first portion
from the chimeric polypeptide assembly, the first portion is capable of concurrently binding
toa T cell bearing the human CD3 antigen and to a tumor cell bearing the tumor specific
marker in an in vitro assay comprising both the T cells and the tumor cells.

37.  The chimeric polypeptide assembly of claim 36, wherein upon cleavage of the second
portion to release said first portion and said third portion from said chimeric polypeptide
assembly, said released first portion has a molecular weight that is at least 2-fold, 3-fold, 4-
fold, or 5-fold less than said third portion.

38.  The chimeric polypeptide assembly of claim 36, wherein upon cleavage of the second
portion, the released said first portion from said chimeric polypeptide assembly has increased
binding affinity to the T cell bearing the CD3 antigen or the tumor cell marker compared to
the chimeric binding assembly wherein the second portion has not been cleaved.

39.  The chimeric polypeptide assembly of claim 36, wherein the binding affinity of the
released first portion to the T cell bearing the human CD3 antigen or the tumor cell marker is
at least 2-fold, 3-fold, 4-fold, 5-fold, 6-fold, 7-fold, 8-fold, 9-fold, or 10-fold greater
compared to the binding affinity of the chimeric polypeptide assembly to the T cell bearing
the human CD3 antigen or the tumor cell marker wherein the RS has not been cleaved.

40.  The chimeric polypeptide assembly of claim 36, wherein the concurrent binding of
the first portion to the T cell and the tumor cell yields cytotoxic activity against the tumor cell
in the in vitro assay.

41.  The chimeric polypeptide assembly of claim 36, wherein the released first portion of
the chimeric polypeptide assembly is capable of effecting a greater amount of cell lysis of the
tumor cell compared to an intact chimeric binding assembly in the in vifro assay.

42.  The chimeric polypeptide assembly of claim 36, wherein the amount of cell lysis
effected by the released first portion of the chimeric polypeptide assembly is at least 10-fold
greater, or at least 30-fold, or at least 100-fold, or at least 300-fold, or at least 1000-fold
greater compared to the intact chimeric binding assembly in the in vifro assay.

43.  The chimeric polypeptide assembly of any one of claims 40-42, wherein the cytotoxic
activity and/or cell lysis of the tumor cell is mediated by target specific activation of the T
cell.

44, The chimeric polypeptide assembly of claim 43, wherein the amount of activation of
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the T cell effected by the released first portion of the chimeric polypeptide assembly is at
least 10-fold greater, or at least 30-fold, or at least 100-fold, or at least 300-fold, or at least
1000-fold greater compared to the intact chimeric binding assembly.

45. The chimeric polypeptide assembly of any one of claims 40-44, wherein in a
comparison of’

a) relative cytotoxicity, which is measured as a ratio between the cytotoxicity of (i) the
released first portion to the tumor cell in an in vifro assay comprising both the effector
cells bearing the effector cell antigen and tumor cells bearing the target cell marker and
(i1) the cytotoxicity of a composition comprising the corresponding first portion of the
chimeric polypeptide assembly and the corresponding third portion of the chimeric
polypeptide assembly linked by a non-cleavable peptide of 1 to about 10 amino acids;
and

b) relative binding affinity, which is measured as a ratio between the binding affinity of
the second binding domain of the released first portion of a(i) to the eftector cell
antigen and the binding affinity of the composition of a(ii) to the effector cell antigen,;

the ratio between the relative cytotoxicity and the relative binding affinity is greater than at
least 10:1, or greater than at least 30:1, or greater than at least 50:1, or greater than at least
100:1, or greater than at least 300:1, or greater than at least 500:1, or greater than at least
1000:1.

46. The chimeric polypeptide assembly of any one of claims 45, wherein the non-
cleavable peptide has the sequence glycine-serine and the effector cell antigen is CD3.

47. The chimeric polypeptide assembly of any one of claims 36-46, wherein the in vitro
assay is selected from the group of assays consisting of cell membrane integrity assay, mixed
cell culture assay, FACS based propidium lodide assay, trypan Blue influx assay,
photometric enzyme release assay, radiometric 51Cr release assay, fluorometric Europium
release assay, CalceinAM release assay, photometric MTT assay, XTT assay, WST-1 assay,
alamar blue assay, radiometric 3H-Thd incorporation assay, clonogenic assay measuring cell
division activity, fluorometric rhodaminel23 assay measuring mitochondrial transmembrane
gradient, apoptosis assay monitored by FACS-based phosphatidylserine exposure, ELISA-
based TUNEL test assay, sandwich ELISA, caspase activity assay, cell-based LDH release
assay, and cell morphology assay, or any combination thereof.

48. The chimeric polypeptide assembly of claim 36, wherein the binding affinity of the
first binding domain of the released first portion to the tumor specific marker is greater

compared to the binding affinity of the second binding domain of the released first portion to
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the CD3 antigen.

49.  The chimeric polypeptide assembly of claim 36, wherein the binding affinity of the
first binding domain to the target cell, as measured by K4 constant in the in vifro assay, is at
least one order of magnitude lower compared to the greater binding affinity of the second
binding domain to the CD3 antigen.

50.  The chimeric polypeptide assembly of claim 36, wherein the K4 constant of the first
binding domain of the chimeric polypeptide assembly is between 10” to 10” M and the K4 of
the second binding domain is between 107 to 10 M.

51. The chimeric polypeptide assembly of any one of claims 1-35, wherein following
administration of a composition comprising the chimeric polypeptide assembly to a subject,
the second portion of the chimeric polypeptide assembly is cleaved in proximity to a tumor
expressing a protease capable of cleaving the RS, when said chimeric polypeptide assembly
has been administered to a subject.

52.  The chimeric polypeptide assembly of claim 51, wherein upon cleavage of the second
portion by said mammalian protease and release of the first portion from the chimeric
polypeptide assembly, the first portion is capable of concurrently binding to a T cell bearing
the human CD3 antigen and to a tumor cell bearing the tumor specific marker.

53.  The chimeric polypeptide assembly of claim 52, whereupon the concurrent binding to
a T cell bearing the CD3 antigen and the tumor cell bearing the tumor cell marker by the first
portion results in the release of T cell-derived effector molecules.

54.  The chimeric polypeptide assembly of claim 53, wherein the effector molecule is
selected from one or more effector molecules of the group consisting of TNF-a, IFN-y,
interleukin 2, perforin, and granzymes.

55.  The chimeric polypeptide assembly of claim 52, whereupon the concurrent binding of
the first portion to a T cell bearing the human CD3 antigen and to a tumor cell bearing the
tumor specific marker, lysis of the tumor cell is effected by the T cell.

56.  The chimeric polypeptide assembly of any one of claims 51-55, wherein the assembly
exhibits a half-life following administration to a subject that is at least 2-fold, 3-fold, 4-fold,
5-fold, 6-fold, 7-fold, 8-fold, 9-fold, or 10-fold greater compared to the half-life of the first
portion not linked to said second and third portions after being administered to a subject at a
comparable dose.

57. The chimeric polypeptide assembly of any one of claims 51-56, wherein following
administration of the chimeric polypeptide assembly to a subject and cleavage of the second

portion and release of said first portion and said third portion from said chimeric polypeptide
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assembly, said first portion has a half-life that is at least 2-fold, 3-fold, 4-fold, 5-fold, 6-fold,
7-fold, 8-fold, 9-fold, or 10-fold less compared to the intact chimeric polypeptide assembly in
the subject.

58.  The chimeric polypeptide assembly of any one of claims 51-57, wherein the plasma
Cmax concentration of the released first portion after a single administration of a composition
comprising the chimeric polypeptide assembly to the subject does not exceed about 0.01
ng/ml, or about 0.1 ng/ml, or about 1 ng/ml, or about 10 ng/ml, or about 100 ng/ml.

59.  The chimeric polypeptide assembly of any one of claims -51-57, wherein the plasma
Cmax concentration of the released first portion after a single administration of a composition
comprising the chimeric polypeptide assembly to the subject is at least 3-fold lower, or at
least 10-fold lower, or at least 30-fold lower, or at least 100-fold lower than the intact
chimeric polypeptide assembly in the same subject.

60.  The chimeric polypeptide assembly of any of claims 51-59, wherein the intact
chimeric polypeptide assembly exhibits reduced extravasation from the blood circulatory
system in a subject compared to the chimeric polypeptide assembly in which the RS is
cleaved, releasing the first portion and the third portion.

61.  The chimeric polypeptide assembly of any one of claims 51-60, wherein the subject is
selected from the group consisting of mouse, rat, monkey, dog, and human.

62. A pharmaceutical composition comprising the chimeric polypeptide assembly of any
one of the preceding claims and one or more pharmaceutically suitable excipients.

63.  The pharmaceutical composition of claim 62, wherein the composition is formulated
for intradermal, subcutaneous, intravenous, intra-arterial, intraabdominal, intraperitoneal,

intrathecal, or intramuscular administration.

64.  The pharmaceutical composition of claim 62, wherein the composition is in a liquid
form.
65.  The pharmaceutical composition of claim 64, wherein the composition is in a pre-

filled syringe for a single injection.

66.  The pharmaceutical composition of claim 62, wherein the composition is formulated
as a lyophilized powder to be reconstituted prior to administration.

67.  Use of the chimeric polypeptide assembly of any one of claims 1-61 in the
preparation of a medicament for the treatment of a disease in a subject.

68. The use of claim 67, wherein the disease is selected from the group consisting of
carcinoma, Hodgkin's lymphoma, and non-Hodgkin's lymphoma, diffuse large B cell

lymphoma, follicular lymphoma, mantle cell lymphoma, blastoma, breast cancer, ER/PR+
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breast cancer, Her2+ breast cancer, triple-negative breast cancer, colon cancer, colon cancer
with malignant ascites, mucinous tumors, prostate cancer, head and neck cancer, skin cancer,
melanoma, genito-urinary tract cancer, ovarian cancer, ovarian cancer with malignant ascites,
peritoneal carcinomatosis, uterine serous carcinoma, endometrial cancer, cervix cancer,
colorectal, uterine cancer, mesothelioma in the peritoneum, kidney cancer, Wilm's tumor,
lung cancer, small-cell lung cancer, non-small cell lung cancer, gastric cancer, stomach
cancer, small intestine cancer, liver cancer, hepatocarcinoma, hepatoblastoma, liposarcoma,
pancreatic cancer, gall bladder cancer, cancers of the bile duct, esophageal cancer, salivary
gland carcinoma, thyroid cancer, epithelial cancer, arrhenoblastoma, adenocarcinoma,
sarcoma, and B-cell derived chronic lymphatic leukemia.

69. A method of treating a disease in a subject, comprising administering to the subject in
need thereof a therapeutically effective dose of the chimeric polypeptide assembly or a
pharmaceutical composition comprising said chimeric polypeptide assembly any one of
claims 1-68.

70. The method of claim 69, wherein the disease is selected from the group consisting of
carcinomas, Hodgkin's lymphoma, non-Hodgkin's lymphoma, B cell lymphoma, T-cell
lymphoma, follicular lymphoma, mantle cell lymphoma, blastoma, breast cancer, colon
cancer, prostate cancer, head and neck cancer, any form of skin cancer, melanoma, genito-
urinary tract cancer, ovarian cancer, ovarian cancer with malignant ascites, peritoneal
carcinomatosis, uterine serous carcinoma, endometrial cancer, cervical cancer, colorectal
cancer, an epithelia intraperitoneal malignancy with malignant ascites, uterine cancer,
mesothelioma in the peritoneum kidney cancers, lung cancer, small-cell lung cancer, non-
small cell lung cancer, gastric cancer, esophageal cancer, stomach cancer, small intestine
cancer, liver cancer, hepatocarcinoma, hepatoblastoma, liposarcoma, pancreatic cancer, gall
bladder cancer, cancers of the bile duct, salivary gland carcinoma, thyroid cancer, epithelial
cancer, adenocarcinoma, sarcomas of any origin, primary hematologic malignancies
including acute or chronic lymphocytic leukemias, acute or chronic myelogenous leukemias,
myeloproliferative neoplastic disorders, or myelodysplastic disorders, myasthenia gravis,
Morbus Basedow, Hashimoto thyroiditis, or Goodpasture syndrome.

71. The method of claim 69 or 70, wherein the pharmaceutical composition is
administered to the subject as one or more therapeutically effective doses administered twice
weekly, once a week, every two weeks, every three weeks, or monthly.

72. The method of any one of claims 69-71, wherein the pharmaceutical composition is

administered to the subject as one or more doses over a period of at least two weeks, or at
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least one month, or at least two months, or at least three months, or at least four months, or at
least five months, or at least six months.

73.  The method of any one of claims 69-72, wherein the dose is administered
intradermally, subcutaneously, intravenously, intra-arterially, intra-abdominally,
intraperitoneally, intrathecally, or intramuscularly.

74.  The method of any one of claims 69-73, wherein the dose is administered as a bolus
dose or by infusion of 5 minutes to 96 hours as tolerated for maximal safety and efficacy.

75. The method of any one of claims 69-74, wherein the dose is selected from the group
consisting of at least about 0.005 mg/kg, at least about 0.01 mg/kg, at least about 0.02 mg/kg,
at least about 0.04 mg/kg, at least about 0.08 mg/kg, at least about 0.1 mg/kg, at least about
0.12 mg/kg, at least about 0.14 mg/kg, at least about 0.16 mg/kg, at least about 0.18 mg/kg, at
least about 0.20 mg/kg, at least about 0.22 mg/kg, at least about 0.24 mg/kg, at least about
0.26 mg/kg, at least about 0.27 mg/kg, at least about 0.28 mg/kg, at least 0.3 mg/kg, at least
0.4. mg/kg, at least about 0.5 mg/kg, at least about 0.6 mg/kg, at least about 0.7 mg/kg, at
least about 0.8 mg/kg, at least about 0.9 mg/kg, at least about 1.0 mg/kg, at least about 1.5
mg/kg, or at least about 2.0 mg/kg.

76. The method of any one or combination of claims 69-74, wherein an initial dose is
selected from the group consisting of at least about 0.005 mg/kg, at least about 0.01 mg/kg, at
least about 0.02 mg/kg, at least about 0.04 mg/kg, at least about 0.08 mg/kg, at least about 0.1
mg/kg, and a subsequent dose is selected from the group consisting of at least about 0.1
mg/kg, at least about 0.12 mg/kg, at least about 0.14 mg/kg, at least about 0.16 mg/kg, at least
about 0.18 mg/kg, at least about 0.20 mg/kg, at least about 0.22 mg/kg, at least about 0.24
mg/kg, at least about 0.26 mg/kg, at least about 0.27 mg/kg, at least about 0.28 mg/kg, at least
0.3 mg/kg, at least 0.4. mg/kg, at least about 0.5 mg/kg, at least about 0.6 mg/kg, at least
about 0.7 mg/kg, at least about 0.8 mg/kg, at least about 0.9 mg/kg, at least about 1.0 mg/kg,
at least about 1.5 mg/kg, or at least about 2.0 mg/kg.

77.  The method of any one or combination of claims 69-74, wherein the administration to
the subject results in a plasma concentration of the chimeric polypeptide assembly of at least
about 0.1 ng/mL to at least about 2 ng/mL or more in the subject for at least about 3 days, at
least about 7 days, at least about 10 days, at least about 14 days, or at least about 21 days.

78.  The method of any one of claims 69-77, wherein the subject is selected from the
group consisting of mouse, rat, monkey, and human.

79.  The pharmaceutical composition of any one of claims 62-65 or the chimeric

polypeptide assembly of any one of claims 1-61, for use in a method for the treatment of a

292



WO 2017/040344 PCT/US2016/049137

disease, the method comprising administering the pharmaceutical composition or the
chimeric polypeptide assembly to a subject with the disease, optionally according to a
treatment regimen comprising one or more consecutive doses using a therapeutically
effective dose.

80. The pharmaceutical composition or the chimeric polypeptide assembly for the use
according to claim 79, wherein the disease is selected from the group consisting of
carcinomas, Hodgkin's lymphoma, non-Hodgkin's lymphoma, B cell lymphoma, T-cell
lymphoma, follicular lymphoma, mantle cell lymphoma, blastoma, breast cancer, colon
cancer, prostate cancer, head and neck cancer, any form of skin cancer, melanoma, genito-
urinary tract cancer, ovarian cancer, ovarian cancer with malignant ascites, peritoneal
carcinomatosis, uterine serous carcinoma, endometrial cancer, cervical cancer, colorectal
cancer, an epithelia intraperitoneal malignancy with malignant ascites, uterine cancer,
mesothelioma in the peritoneum kidney cancers, lung cancer, small-cell lung cancer, non-
small cell lung cancer, gastric cancer, esophageal cancer, stomach cancer, small intestine
cancer, liver cancer, hepatocarcinoma, hepatoblastoma, liposarcoma, pancreatic cancer, gall
bladder cancer, cancers of the bile duct, salivary gland carcinoma, thyroid cancer, epithelial
cancer, adenocarcinoma, sarcomas of any origin, primary hematologic malignancies
including acute or chronic lymphocytic leukemias, acute or chronic myelogenous leukemias,
myeloproliferative neoplastic disorders, or myelodysplastic disorders, myasthenia gravis,
Morbus Basedow, Hashimoto thyroiditis, and Goodpasture syndrome.

81. The pharmaceutical composition or the chimeric polypeptide assembly for the use
according to claim 79 or claim 80, wherein the treatment regimen is part of a specified
treatment cycle.

82. The pharmaceutical composition or the chimeric polypeptide assembly for the use
according to claim 82, wherein the specified treatment cycle comprises administration of the
pharmaceutical composition twice a week, every week, every 10 days, every two weeks,
every three weeks, or every month per each treatment cycle.

83. The pharmaceutical composition or the chimeric polypeptide assembly for the use
according to any one of claims 79-81, wherein the treatment regimen results in the
improvement of a clinical parameter or endpoint associated with the disease in the subject.
84. The pharmaceutical composition or the chimeric polypeptide assembly for the use
according to claim 83, wherein the clinical parameter or endpoint is selected from one or any
combination of the group consisting of tumor shrinkage as a complete, partial or incomplete

response; time-to-progression, time to treatment failure, biomarker response; progression-free
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survival; disease free-survival; time to recurrence; time to metastasis; time of overall
survival; improvement of quality of life; and improvement of symptoms.

85. A kit comprising the pharmaceutical composition of any one of claims 62-65, a
container and a label or package insert on or associated with the container.

86.  The chimeric polypeptide assembly of any one of claims 32-35, further comprising a
fourth portion comprising a peptidyl RS and a fifth portion comprising a bulking moiety.

87.  The chimeric polypeptide assembly of claim 86, wherein the fourth portion RS
comprises an amino acid sequence selected from the group consisting of the sequences set
forth in Table 4.

88.  The chimeric polypeptide assembly of claims, wherein the fourth portion RS
comprises an amino acid sequence selected from the group consisting of the sequences
LSGRSDNHSPLGLAGS, SPLGLAGSLSGRSDNH, SPLGLSGRSDNH,
LAGRSDNHSPLGLAGS, LSGRSDNHVPLSLKMG, SPLGLAGS, GPLALARG,
LSGRSDNH, VPLSLTMG, VPLSLKMG, VPLSLSMG, EPLELVAG, EPLELRAG,
EPAALMAG, EPASLMAG, RIGSLRTA, RIQFLRTA, EPFHLMAG,
VPLSLFMG,EPLELPAG, and EPLELAAG.

89.  The chimeric polypeptide assembly of claim 86, wherein the RS comprises an amino
acid sequence capable of being cleaved by the proteases selected from the group consisting of
the proteases set forth in Table 3.

90. The chimeric polypeptide assembly of claim 86, wherein the bulking moiety is
selected from the group consisting of: XTEN; albumin binding domain; albumin; IgG binding
domain; polypeptides consisting of proline, serine, and alanine; fatty acid; Fc domain; and
elastin-like protein.

91. The chimeric polypeptide assembly of claim 90, wherein the bulking moiety is
XTEN.

92.  The chimeric polypeptide assembly of claim 91, wherein the XTEN comprises an
amino acid sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
99%, or 100% sequence identity to a sequence selected from the group of sequences set forth
in Table 5.

93. A chimeric polypeptide assembly, comprising an amino acid sequence with at least
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% sequence identity to the
amino acid sequence set forth in Table 10 or Table 12.

94.  The chimeric polypeptide assembly of any one of claims 1-35 and 93, wherein the
assembly that is intact has at least a 10-fold, or at least 20-fold, or at least 30-fold, or at least
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40-fold, or at least 50-fold, or at least 60-fold, or at least 70-fold, or at least 80-fold, or at
least 90-fold, or at least 100-fold, or at least 1000-fold lower potential to effect production of
a Th1 cytokine from effector cells compared to the corresponding first portion of the
assembly that is not linked to the assembly, when said assembly is in contact with the effector
cell and a target cell.

95. The chimeric polypeptide assembly of claim 94, wherein the production of the Th1
cytokine is assayed in an in vitro assay comprising PBMC or CD3+ T cells and target cells
having a tumor specific marker antigen selected from the group consisting of alpha 4 integrin,
Ang2, B7-H3, B7-H6, CEACAMS, cMET, CTLA4, FOLR1,EpCAM, CCR5, CD19, HER2,
HER2 neu, HER3, HER4, HER1 (EGFR), PD-L1, PSMA, CEA, MUC I (mucin), MUC-2,
MUC3, MUC4, MUC5AC, MUC5B, MUC7, MUC16 BhCG, Lewis-Y, CD20, CD33, CD38,
CD30, CD56 (NCAM), CD133, ganglioside GD3; 9-O- Acetyl-GD3, GM2, Globo H, fucosyl
GM1, GD2, carbonicanhydrase IX, CD44v6, Sonic Hedgehog (Shh), Wue-1, plasma cell
antigen 1, melanoma chondroitin sulfate proteoglycan (MCSP), CCR8, 6-transmembrane
epithelial antigen of prostate (STEAP), mesothelin, A33 antigen, prostate stem cell antigen
(PSCA), Ly-6, desmoglein 4, fetal acetylcholine receptor (fnAChR), CD25, cancer antigen
19-9 (CA19-9), cancer antigen 125 (CA-125), Muellerian inhibitory substance receptor type
IT (MISIIR), sialylated Tn antigen (s TN), fibroblast activation antigen (FAP), endosialin
(CD248), epidermal growth factor receptor variant III (EGFRvIII), tumor-associated antigen
L6 (TALO), SAS, CD63, TAG72, Thomsen-Friedenreich antigen (TF-antigen), insulin-like
growth factor I receptor (IGF-IR ), Cora antigen, CD7, CD22, CD70, CD79a, CD79b, G250,
MT-MMPs, F19 antigen, CA19-9, CA-125, alpha-fetoprotein (AFP), VEGFR1, VEGFR2,
DLK]1, SP17, ROR1, and EphA2.

96.  The chimeric polypeptide assembly of claim 94, wherein the Th1 cytokine is selected
from the group consisting of IL-2, TNF-alpha, and IFN-gamma.

97.  The chimeric polypeptide assembly of claim 94 or claim 96, wherein the production
of the Th1 cytokine is assayed using blood or a fluid sample from a subject administered the
assembly compared to a subject administered the corresponding first portion not linked to the
assembly.

98.  The chimeric polypeptide assembly of claim 97, wherein the subject is selected from
the group consisting of mouse, rat, monkey, and human.

99.  The chimeric polypeptide assembly of any one of claims 1-35 and 93, wherein the
chimeric polypeptide assembly that is intact has at least a 3-fold, or at least 10-fold, or at least

20-fold, or at least 30-fold, or at least 40-fold, or at least 50-fold, or at least 60-fold, or at
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least 70-fold, or at least 80-fold, or at least 90-fold, or at least 100-fold lower potential to
extravasate from the circulation when administered to a subject compared to the first portion
not linked to the assembly when administered at a comparable dose to a subject.

100.  Anisolated nucleic acid comprising a polynucleotide sequence selected from (a) a
polynucleotide encoding the chimeric polypeptide assembly of any one of claims 1-61 and
86-99, or (b) the complement of the polynucleotide of (a).

101.  Anisolated nucleic acid comprising a polynucleotide sequence with at least 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% sequence identity to a
polynucleotide sequence set forth in Table 10 or Table 13.

102.  An expression vector comprising the polynucleotide sequence of claim 94 or claim
101 and a recombinant regulatory sequence operably linked to the polynucleotide sequence.
103.  Anisolated host cell, comprising the expression vector of claim 102.

104.  The isolated host cell of claim 103, wherein the host cell is £. coli.

105. A monomeric fusion protein comprising an amino acid sequence with at least 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% sequence identity to an amino
acid sequence set forth in Table 7.

106.  Anisolated nucleic acid comprising a polynucleotide sequence selected from (a) a
polynucleotide encoding the fusion protein of claim 105, (b) a polynucleotide sequence
having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% sequence
identity to a polynucleotide sequence selected from the group consisting of the
polynucleotide sequences set forth in Table 7; or (c¢) the complement of the polynucleotide of
(a) or (b).

107.  Use of the nucleic acid of claim 106 in a method of making a polynucleotide sequence
encoding the chimeric polypeptide assembly of any one of claims 1-61 and 86-99 or the
complement thereof.

108.  An expression vector comprising the polynucleotide sequence of claim 106 and a
recombinant regulatory sequence operably linked to the polynucleotide sequence.

109.  Anisolated host cell, comprising the expression vector of claim 108.

110. The isolated host cell of claim 109, wherein the host cell is E. coli.

111. A method of producing the chimeric polypeptide assembly of any one of claims 1-61
and 86-99, the method comprising transforming a host cell with the expression vector of
claim 102 or claim 108, culturing the host cell under conditions permitting the chimeric
polypeptide assembly to be expressed in the transformed host cell, and isolating the chimeric

polypeptide assembly as a soluble polypeptide.
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112. A method of inducing death of a target cell, the method comprising contacting said
target cell with the chimeric polypeptide assembly of any one of claims 1-61 and 85-98 and
an effector cell, wherein the contact results in an effect in the target cell selected from the
group consisting of loss of membrane integrity, pyknosis, karyorrhexis, inducement of the
intrinsic pathway of apoptosis, inducement of the extrinsic pathway of apoptosis, apoptosis,
cell lysis, and cell death.

113.  The method of claim 112, wherein the method is employed in an in vifro cell-based
assay comprising a mixed population of the target cells and the eftector cells, and an effective
amount of the chimeric polypeptide assembly having binding affinity for antigens of the
target cell and the effector cell.

114.  The method of claim 112, wherein the target cell has a tumor specific marker antigen
selected from the group consisting of alpha 4 integrin, Ang2, B7-H3, B7-H6, CEACAMS,
¢MET, CTLA4, FOLR1,EpCAM, CCRS, CD19, HER2, HER2 neu, HER3, HER4, HER 1
(EGFR), PD-L1, PSMA, CEA, MUC I (mucin), MUC-2, MUC3, MUC4, MUC5AC,
MUC5B, MUC7, MUC16 BhCG, Lewis-Y, CD20, CD33, CD38, CD30, CD56 (NCAM),
CD133, ganglioside GD3; 9-O- Acetyl-GD3, GM2, Globo H, fucosyl GM1, GD2,
carbonicanhydrase IX, CD44v6, Sonic Hedgehog (Shh), Wue-1, plasma cell antigen 1,
melanoma chondroitin sulfate proteoglycan (MCSP), CCR8, 6-transmembrane epithelial
antigen of prostate (STEAP), mesothelin, A33 antigen, prostate stem cell antigen (PSCA),
Ly-6, desmoglein 4, fetal acetylcholine receptor (fnAChR), CD25, cancer antigen 19-9
(CA19-9), cancer antigen 125 (CA-125), Muellerian inhibitory substance receptor type II
(MISIIR), sialylated Tn antigen (s TN), fibroblast activation antigen (FAP), endosialin
(CD248), epidermal growth factor receptor variant III (EGFRvIII), tumor-associated antigen
L6 (TALO), SAS, CD63, TAG72, Thomsen-Friedenreich antigen (TF-antigen), insulin-like
growth factor I receptor (IGF-IR ), Cora antigen, CD7, CD22, CD70, CD79a, CD79b, G250,
MT-MMPs, F19 antigen, CA19-9, CA-125, alpha-fetoprotein (AFP), VEGFR1, VEGFR2,
DLKI1, SP17, ROR1, and EphA2 and the effector cell is a is T cell wherein the effector cell
antigen is CD3.

115. The method of claim 114, wherein the method is employed in a subject having a
cancer comprising a population of the target cell, wherein the method comprises
administering a therapeutically effective amount of the chimeric polypeptide assembly to the
subject.

116. The method of claim 115, wherein the method comprises administering the chimeric

polypeptide assembly as one or more consecutively administered therapeutically effective
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doses of a pharmaceutical composition comprising the chimeric polypeptide assembly and
one or more excipients.

117.  The method of claim 116, wherein the method comprises a regimen of determining
the amount of a pharmaceutical composition needed to achieve a therapeutic effect in the
subject having the cancer and administering the amount as one or more consecutively doses
to the subject.

118.  The method of any one of claims 115-117, wherein the cancer selected from the group
consisting of carcinoma, Hodgkin's lymphoma, and non-Hodgkin's lymphoma, diffuse large
B cell lymphoma, follicular lymphoma, mantle cell lymphoma, blastoma, breast cancer,
ER/PR+ breast cancer, Her2+ breast cancer, triple-negative breast cancer, colon cancer, colon
cancer with malignant ascites, mucinous tumors, prostate cancer, head and neck cancer, skin
cancer, melanoma, genito-urinary tract cancer, ovarian cancer, ovarian cancer with
malignant ascites, peritoneal carcinomatosis, uterine serous carcinoma, endometrial cancer,
cervix cancer, colorectal, uterine cancer, mesothelioma in the peritoneum, kidney cancer,
Wilm's tumor, lung cancer, small-cell lung cancer, non-small cell lung cancer, gastric cancer,
stomach cancer, small intestine cancer, liver cancer, hepatocarcinoma, hepatoblastoma,
liposarcoma, pancreatic cancer, gall bladder cancer, cancers of the bile duct, esophageal
cancer, salivary gland carcinoma, thyroid cancer, epithelial cancer, arrhenoblastoma,
adenocarcinoma, sarcoma, and B-cell derived chronic lymphatic leukemia.

119.  The method of any one of claims 115-118, wherein the method results in an
improvement of a clinical parameter or endpoint wherein the clinical parameter or endpoint is
selected from the group consisting of overall survival, symptom endpoints, disease-free
survival, objective response rate, complete response, duration of response, progression-free
survival, time to progression, time-to-treatment failure, tumor measurement, tumor size,
tumor response rate, time to metastasis, and biomarker concentration.

120.  The method of any one of claims 115-119, wherein the method results in a reduction
in the frequency, duration, or severity in diagnostically associated side effects in the subject
compared to administration of a comparable dose, in mmoles/kg, to a comparable subject of a
composition comprising the first portion and an absence the second portion and third portion
of the chimeric polypeptide assembly, wherein the side effects are selected from the group
consisting of increased plasma levels of IL-2, increased plasma levels of TNF-alpha,
increased plasma levels of [FN-gamma, sepsis, febrile neutropenia, neurotoxicity,

convulsions, encephalopathy, cytokine release syndrome, speech disturbance, equilibrium
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disturbance, fever, headache, confusion, hypotension, neutropenia, nausea, impaired
consciousness, disorientation, and increased liver enzymes.

121. A method of delivering a therapeutic agent to a tumor cell comprising a tumor
specific marker, the method comprising administering to the target cell the chimeric
polypeptide assembly of any one claims 1-61 and 86-99 , wherein the therapeutic agent is
delivered to the target cell via the first binding domain of the first portion specifically binding
to the tumor specific marker.

122, The method of claim 121, wherein the tumor specific marker is selected from the
group consisting of alpha 4 integrin, Ang2, B7-H3, B7-H6, CEACAMS, cMET, CTLAA4,
FOLR1,EpCAM, CCR5, CD19, HER2, HER?2 neu, HER3, HER4, HER1 (EGFR), PD-L1,
PSMA, CEA, MUC 1(mucin), MUC-2, MUC3, MUC4, MUC5AC, MUC5B, MUC7, MUC16
BhCG, Lewis-Y, CD20, CD33, CD38, CD30, CD56 (NCAM), CD133, ganglioside GD3; 9-
O- Acetyl-GD3, GM2, Globo H, fucosyl GM1, GD2, carbonicanhydrase IX, CD44v6, Sonic
Hedgehog (Shh), Wue-1, plasma cell antigen 1, melanoma chondroitin sulfate proteoglycan
(MCSP), CCRS8, 6-transmembrane epithelial antigen of prostate (STEAP), mesothelin, A33
antigen, prostate stem cell antigen (PSCA), Ly-6, desmoglein 4, fetal acetylcholine receptor
(fnAChR), CD25, cancer antigen 19-9 (CA19-9), cancer antigen 125 (CA-125), Muellerian
inhibitory substance receptor type II (MISIIR), sialylated Tn antigen (s TN), fibroblast
activation antigen (FAP), endosialin (CD248), epidermal growth factor receptor variant 111
(EGFRVIII), tumor-associated antigen L6 (TAL6), SAS, CD63, TAG72, Thomsen-
Friedenreich antigen (TF-antigen), insulin-like growth factor I receptor (IGF-IR ), Cora
antigen, CD7, CD22, CD70, CD79a, CD79b, G250, MT-MMPs, F19 antigen, CA19-9, CA-
125, alpha-fetoprotein (AFP), VEGFR1, VEGFR2, DLK1, SP17, ROR1, and EphA2.

123, The method of claim 121, wherein the tumor specific marker is selected from the
group consisting of alpha 4 integrin, Ang2, CEACAMS, CD19, CD20, CD33, CD38, cMET,
CTLA4, EpCAM, EphA2, FOLR 1, HER1(EGFR), HER2, HER3, HER 1(EGFR)/HER3,
HER2/3, Mesothelin, MUC1, PD-L1, PSMA, TAG-72, VEGFR1, VEGFR2.

124.  The method of claim 123, wherein chimeric polypeptide assembly comprises an
amino acid sequence having at least 90%, or at least 91%, or at least 92%, or at least 93%, or
at least 94%, or at least 95%, or at least 96%, or at least 97%, or at least 98%, or at least 99%,
or at least 100% sequence identity to a polypeptide sequence selected from the group
consisting of the sequences of Table 12.

125.  The method of claim 123, wherein chimeric polypeptide assembly comprises an

amino acid sequence having at least 90%, or at least 91%, or at least 92%, or at least 93%, or
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at least 94%, or at least 95%, or at least 96%, or at least 97%, or at least 98%, or at least 99%,
or at least 100% sequence identity to a polypeptide sequence selected from the group
consisting of the sequences set forth in FIG. 36 or FIG. 37.

126.  The method of any one of claims 121-125, wherein the tumor cell resides in a tumor
in a subject.

127.  The method of claim 126, wherein the subject is selected from the group consisting of
mouse, rat, monkey, dog, and human.

128.  The chimeric polypeptide assembly of any one claims 1-61, wherein neither the
second portion nor the third portion has specific binding affinity for the first portion.

129.  The chimeric polypeptide assembly of any one claims 1-61, wherein the first portion
accounts for less than 50% of the molecular weight of the chimeric polypeptide assembly.
130.  The chimeric polypeptide assembly of any one claims 1-61, wherein the first portion
accounts for less than 30%, or less than 40%, or less than 50% of the apparent molecular
weight factor of the chimeric polypeptide assembly, when apparent molecular weight factor
is assessed by size exclusion chromatography.

131.  The chimeric polypeptide assembly of claim 36, wherein upon cleavage of the second
portion and release of said first portion and said third portion from said chimeric polypeptide
assembly, the hydrodynamic radius of the released first portion is less than about 30%, or less
than about 40%, or less than about 50% of the hydrodynamic radius of the intact chimeric
polypeptide assembly, when hydrodynamic radius is assessed by size exclusion
chromatography.

132, The chimeric polypeptide assembly of claim 36, wherein upon cleavage of the second
portion and release of said first portion and said third portion from said chimeric polypeptide
assembly, the hydrodynamic radius of the released first portion is less than about 5 nm, or
less than about 4 nm, or less than about 3 nm when hydrodynamic radius is determined by
size exclusion chromatography.

133.  The chimeric polypeptide assembly of claim 132, wherein the released first portion
has greater ability to penetrate a tumor tissue compared to an intact chimeric polypeptide
assembly.

134.  The chimeric polypeptide assembly of any one claims 1-35, wherein the
hydrodynamic radius of an intact chimeric polypeptide assembly is greater than about 8 nm,
or greater than about 9 nm, or greater than about 10 nm when hydrodynamic radius is

determined by size exclusion chromatography.
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135.  The chimeric polypeptide assembly of any one of claims 1-35, wherein an intact
chimeric polypeptide assembly administered to a subject with a tumor is less able to
extravasate from vasculature of normal tissue of the subject compared to the ability to
extravasate from vasculature of the tumor.

136. A chimeric polypeptide assembly, consisting of an amino acid sequence with at least
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% sequence identity to an
amino acid sequence set forth in Table 10 or Table 12.

137. A chimeric polypeptide assembly comprising an amino acid sequence having at least
90%, or at least 91%, or at least 92%, or at least 93%, or at least 94%, or at least 95%, or at
least 96%, or at least 97%, or at least 98%, or at least 99%, or at least 100% sequence identity
to a polypeptide sequence selected from the group consisting of the sequences set forth in
FIG. 36 or FIG. 37.

138. A chimeric polypeptide assembly consisting of an amino acid sequence having at least
90%, or at least 91%, or at least 92%, or at least 93%, or at least 94%, or at least 95%, or at
least 96%, or at least 97%, or at least 98%, or at least 99%, or at least 100% sequence identity
to a polypeptide sequence selected from the group consisting of the sequences set forth in

F1G. 36 or FIG. 37.
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Box No. I Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was
carried out on the basis of a sequence listing:

a. D forming part of the intenational application as filed:

I:] in the form of an Annex C/ST.25 text file.
D on paper or in the form of an image file.

b. D furnished together with the international application under PCT Rule 13¢er.1(a) for the purposes of international search
only in the form of an Annex C/ST.25 text file.
c. g’ furnished subsequent to the international filing date for the purposes of international search only:

in the form of an Annex C/ST.25 text file (Rule 13fer.1(a)).
D on paper or in the form of an image file (Rule 13¢er.1(b) and Administrative Instructions, Section 713).

2. In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:

SEQ ID NOs: 478 and 479 were searched.

Form PCT/ISA/210 (continuation of first sheet (1)) (January 2015)
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Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. EI Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. E] Claims Nos..
because they relate to parts of the international application that do not comply with the prescribed requirements to such an

extent that no meaningful international search can be carried out, specifically:

3. K‘ Claims Nos.: 6-92, 94-100, 102-104, 107, 111-135
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. 111 Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See Extra Sheet(s)

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. E] As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. % No required adqitiona} search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

1-5, 93, 101, and 136

The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

Remark on Protest

OO

No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)
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IPC(8) - A61K 38/16; A61K 38/17; A61K 38/24 (2017.01)

CPC- AB1K 49/0052; AB1K 49/0056; CO7K 5/0205 (2017.02)

According to Intemnational Patent Classification (IPC) or to both national classification and IPC

B.  FIFLDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
See Search History document

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

USPC - 424/178.1; 435/69.1; 435/88.1; 514/11.7 (keyword delimited)

See Search History document

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Epub 16 October 2013. entire document

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A WO 2014/011819 A2 (AMUNIX OPERATING INC. et al) 16 January 2014 (16.01.2014) entire 1-5, 93, 101, 136
document
A WO 2015/023891 A2 (BIOGEN IDEC MA INC) 19 February 2015 (19.02.2015) entire document | 1-5, 93, 101, 136
A CLELAND et al., "A novel long-acting human growth hormone fusion protein (VRS-317): 1-5, 93, 101, 136
*~"|enhanced in vivo potency and half-life," J. Pharm. Sci., Vol. 101, No. 8, Pgs. 2744-2754, Epud
07 June 2012. entire document
A DING et al., "Multivalent Antiviral XTEN-Peptide Conjugates with Long in Vivo Half-Life and 1-5, 93, 101, 136
~— | Enhanced Solubility," Bioconjugate Chemistry, Vol. 25, No. 7, Pgs. 1351-1359, epub 23 June
2014. entire document
A PODUST et al., "Extension of in vivo half-life of biologically active peptides via chemical 1-5, 93, 101, 136
« |conjugation to XTEN protein polymer," Protein Eng. Des. Sel., Vol. 26, No. 11, Pgs. 743-753,

D [urther documents are listed in the continuation of Box C.

D See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L” document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“Q” document referring to an oral disclosure, use, exhibition or other
means

“P” document published prior to the international filing date but later than

the priority date claimed

“T” later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

14 February 2017

Date of mailing of the international search report
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Continued from Box No. |l Observations where unity of invention is lacking

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees need to be paid.

Group I+: claims 1-5, 93, 101, 105, 106, 108-110, and 136-138 are drawn to chimeric polypeptides assemblies; and methods, nucleic
acids, and fusion proteins comprising the same.

The first invention of Group |+ is restricted to a chimeric polypeptide assembly, methods, nucleic acids, and fusion proteins comprising
the same, wherein the chimeric polypeptide assembly is selected to be SEQ ID NO: 479 (encoded by SEQ ID NO: 478). Itis believed
that claims 1-5, 93, 101, and 136 read on this first named invention and thus these claims will be searched without fee to the extent that
they read on the a chimeric polypeptide assembly of SEQ ID NO: 479 or SEQ ID NO: 478.

Applicant is invited to elect additional chimeric polypeptide assemblies, each with specified SEQ ID NO to be searched in a specific
combination by paying an additional fee for each set of election. An exemplary election would be a chimeric polypeptide assembly,
methods, nucleic acids, and fusion proteins comprising the same, wherein the chimeric polypeptide assembly is selected to be SEQ ID
NO: 481 (encoded by SEQ ID NO; 480). Additional chimeric polypeptide assemblies will be searched upon the payment of additional
fees. Applicants must specify the claims that read on any additional elected inventions. Applicants must further indicate, if applicable,
the claims which read on the first named invention if different than what was indicated above for this group. Failure to clearly identify
how any paid additional invention fees are to be applied to the “+” group(s) will result in only the first claimed invention to be
searched/examined.

The inventions listed in Groups I+ do not relate to a single general inventive concept under PCT Rule 13.1, because under PCT Rule
13.2 they lack the same or corresponding special technical features for the following reasons:

The Groups I+ formulas do not share a significant structural element responsible for binding a target cell marker, binding to an effector
cell antigen, and/or being cleaved by one or more mammalian proteases, for treating a disease in a subject, requiring the selection of
alternatives for the sequence of the chimeric polypeptide assemblies, where “a chimeric polypeptide assembly, comprising an amino
acid sequence with at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% sequence identity to the amino acid
sequence set forth in Table 10 or Table 12",

The Groups I+ share the technical features of a chimeric polypeptide assembly comprising a first portion, a second portion, and a third
portion wherein: a. said first portion comprises i. a first binding domain with binding specificity to a target cell marker; and ii. a second
binding domain with binding specificity to an effector cell antigen; b. said second portion comprises a peptidyl release segment (RS)
capable of being cleaved by one or more mammalian proteases; and c. said third portion comprises a bulking moiety; wherein said
bulking moiety is capable of being released from said first portion by action of said mammalian protease on said second portion; an
isolated nucleic acid comprising a polynucleotide sequence; and a monomeric fusion protein comprising an amino acid sequence.
However, these shared technical features do not represent a contribution over the prior art.

Specifically, WO 2015/023891 A2 to Biogen Idec, Inc. discloses a chimeric polypeptide assembly (The present invention provides
chimeric proteins comprising a Factor VIl (FVIII) polypeptide and XTEN polypeptides, Abstract) comprising a first portion (recombinant
FVIII protein comprising: a first polypeptide, Para. [0055]), a second portion (a second polypeptide...wherein the first polypeptide and the
second polypeptide are fused, Para. [0055}), and a third portion (a third XTEN sequence inserted into a third XTEN insertion site, Para.
[00300)) wherein: a. said first portion comprises i. a first binding domain with binding specificity to a target cell marker (human Fc gamma
receptors appear to recognize a binding site on IgG within the lower hinge region, Para. [00377]); and ii. a second binding domain with
binding specificity to an effector cell antigen (Constant region domains sequence can be selected having a particular effector function,
Para. [00358]); b. said second portion comprises a peptidyl release segment (RS) capable of being cleaved by one or more mammalian
proteases (a cleavage sequence in chimeric FVIII-XTEN fusion proteins that can be recognized and cleaved by a mammalian protease,
effecting release of an XTEN or a portion of an XTEN from the chimeric FVIII-XTEN fusion protein, Para. [00210]); and c. said third
portion comprises a bulking moiety (a moiety which aids in visualization or localization of the chimeric FVIII protein, Para. [00311]);
wherein said bulking moiety is capable of being released from said first portion by action of said mammalian protease on said second
portion (a cleavage sequence in chimeric FVIII-XTEN fusion proteins that can be recognized and cleaved by a mammalian protease,
effecting release of an XTEN or a portion of an XTEN from the chimeric FVIII-XTEN fusion protein, Para. {[00210]); an isolated nucleic
acid comprising a polynucleotide sequence (an isolated nucleic acid, Para. [00181]); and a monomeric fusion protein comprising an
amino acid sequence (fusion proteins comprising an Fc region or an FcRn binding partner are endocytosed by cells expressing the
FcRn, Para. [00367]).

The inventions listed in Groups |+ therefore lack unity under Rule 13 because they do not share a same or corresponding special
techinival fealwies.
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Effector Cell Antigen

Effector Cell Binding Molety

An antigen (receptor) on the surface of an Effector Cell

Binding Molety (proteln domaln, peptide, synthetic
ligand) that binds speciically to the Effector Cell Antigen

i

A cell that Is capable of killing or Inhlbiting at tumor cell
or a cell that Is part of tumor tlssue Effector Cells can be
T-cells, NK cells.

Effector Cell

An antigen (receptor) that |s overexpressed on cells that

Tumor Antlgen
4 from a tumor.

Tumor Antigen Binding Molety

9 Tumor Assoclated Cell

A binding molety{proteln domaln, peptide, synthetic
ligand] that binds specifically to a tumor antigen

R a

Tumer

Associated A cell that Is part of a tumor. This can be a tumor cell or

other cell types such as stroma that form a tumor mass.

o
e

Bulking Molety Is a proteln or polymer that has a larger
size than the ECBM and the TABM. The BD can be
albumin, an albumin binding domain Fc, PEG, XTEN

Bulking Molety Bulking Molety

XTEN

Release Slte Is an amino acld sequence that can be
cleaved by a tumor assoclated protease.

B

Release Site

Tumor Assoclated Protease Is an proteolytic enzyme that

Tumor Assaclated Protease oceurs In the extracellular space of tumor tissue.

ProTIA Protease Triggered Immune Actlvator

ProTIA In pro-form ProTIA molecule prior to protease-catalyzed trigger event

ProTIA In apo-form protease-catalyzed trigger event

FIG. 1

ProTIA molecule that has lost Its bulking domaln due to a
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ments that, when cleaved are capable of concurrently binding
effector T cells with targeted tumor or cancer cells and effect-
ing cytolysis of the tumor cells or cancer cells. The invention
also provides compositions and methods of making and using
the cleavable chimeric polypeptide assembly compositions.
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