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(57) Abstract: Provided herein are antigen-binding proteins (ABPs) that selectively bind to TIGIT and its isoforms and homologs,
and compositions comprising the ABPs. Also provided are methods of using the ABPs, such as therapeutic and diagnostic methods.
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ANTE-TIGIT ANTIGEN-BINDING PROTEINS AND METHODS OF USE THEREQF

{0681} This application claims the benefit of U.S. Provisional Application No. 62/235,990, filed
October 1, 2015, which is bereby tncorporated by reference 1n its entirety.

FIELD
[0882] Provided herein are antigen-binding proteins (ABPs) with binding specificity for T cell
mmnoreceptor with Ig and ITIM domatns (TIGIT) and compositions comprising such ABPs,
including pharmaceutical compositions, diagnostic compositions, and kits. Also provided are methods
of making TIGIT ABPs, and methods of using TIGIT ABPs, for example, for therapeutic purposes,

diagnostic purposcs, and rescarch purposes.

BACKGROUND

{0663] TIGIT has been identified as a co-inhibitory receptor that mits the response of T cells (o
cancer and chronic infection. See Grogan et al., J. Jmmunol, 2014, 192: (1 Supplement) 203.15,,
incorporated by reference in ifs entirety. Blockade of TIGIT has been shown to contribute to the
enhancement CD8+ T cell effector function, and uaprovement of viral clearance and tumor rejection.
See id.

[0884] Thus, there i3 a need for therapeutics that can antagonize THGIT. Provided herein are ABPs

that fulfill this need.

SUMMARY

[80605] Provided herein are ABPs that specifically bind TIGIT and methods of using such ABPs.
[0086] In some embodiments, the TIGIT is selected from human TIGIT (ChTIGIT™, SEQ 1D NO:1,
cynomolgus monkey TIGIT (“¢TIGIT?, SEQ 1D NO:2), and morine TIGIT ("mTIGIT”, SEQ ID
NO:3 or 138).

[6887] In some cmbodiments, the ABP comprises an antibody. In some aspects, the antibody 15 a
monoclonal antibody. Tn some aspects, the antibody is a chimeric antbody. In some aspects, the
antibody is a humanized antibody. In some aspects, the antibody is a human antibody. In some
aspects, the ABP comprises an antibody {ragment. In some embodiments, the ABP comprises an
alternative scaffuld.

[0088] In some embodiments, the TIGIT 1s expressed on the surface of a target cell. In some aspects,
the ABP antagonizes TIGIT expressed on the surface of the target cell

[0689] In some embodiments, the target cell is selected from an effector T cell, a regulatory T cell, a
natural killer (NK) cell, and a natural killer T (NET) cell. In some aspects, the target cell is an effector
T cell selected from a helper (CDM4-positive, “CB4+7) T cell, a cytotoxic (CD8-positive, “CD8+ ) T

cell, and combinations thercof. In some aspects, the target cell is a regulatory T cell selected from a
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CD4+CD25+Foxp3+ regudatory T cell, g COB+CDIZ5+ regudatory T cell, and combinations thereof.
§0818] In some ewbodinnents, the ABPs provided herein tnduce various biological effects associated
with inhibition of TIGIT. In some aspects, an ABP provided herein prevents inhibition of an effector
T cell In some aspects, the ABP co-stimulates an effector T cell. In some aspects, the ABP mhibits
the suppression of an effector T cell by a regulatory T cell. In some aspects, the ABP increases the
number of effector T cells in a tissue or in systemic circolation. In some aspects, the tissue is a tumor,
In some aspects, the tissue is 3 tissue that s 1nfecied with a virus.

j0811] Also provided are kits comprising onc or more of the ABPs provided herein, and instructions
for use of the ABPs. Also provided are kits comprising one or more of the phanmaceutical
compositions provided herein, and instructions for use of the pharmaceutical composition.

[0812] Also provided are tsolated polymuciectides encoding the ABPs provided hercin, and portions
thereof.

[0813] Also provided are vectors comprising such polynucicotides.

§0814] Also provided are recombinant host cells comprising such polvnucieotides and recombinant
host cells comprising such vectors.

[0815] Also provided are mcthods of producing an ABP provided herein using the polymucleotides,
vectors, or host cells provided herein.

[8616] Also provided are pharmaceuntical compositions comprising the ABPs provided herein and a
pharmaceutically acceptable excipient.

[0017] Also provided are methods of treating or preventing a disease or condition in a subject in need
thereof, comprising administermg to the subject an effective amount of an ABP provided herein, or a
pharmaceutical composition comprising such ABP. In some aspects, the disease or condition is a
cancer. In some aspects, the discase or condition 15 a viral infection. In some aspects the method
further comprises adminisiering one or more additional therapeutic agents. In some aspects, the
additional therapeutic agent is an immunostmulatory agent.

[8G18] In some embodiments, provided berein is a first family of ABPs, wherein an ABP of such
family comprises the following six CDR sequences: (a) a CDR-H3 having the sequence A-R-D-G-V-
L3 -L-N-K-R-8-F-D-I, wherein X, is A or T (SEQ ID NO: 128); (b) a CDR-H2 having the sequence
S-1-Y Y -S-G-X-T-Y Y -N-P-B-L-K-S, wherein X, is S, Q or G (SEQ 1D NG 129, ) a CDR-H1
having the sequence G-S-E-3G-5-G-X,-Y-Y-W-(, wherein Xy is Eor A and Xgis L, Vor S (SEQ D
NG 130y, (6 a CDR-L3 bhaving the sequence QOHTVRPPLT (SEQ I3 NOG: 64); &) a CDR-L2Z
having the scgquence GARSSRAT (SEQ ID NO: 68}, and () a CDR-L1 having the sequence
RASQSVSESSYLA (SEQ ID NO: 71). In some embodiments. provided herein 1s an ABP within such
first family.

{0819] In some embodiments, an ABP of such first family comprises: (ay a CDR-H3 of SEQ ID NO:
32, a CDR-H2 of SEQ ID NOG: 40, a CDR-HI of SEQ ID NO: 54, a CDR-L3 of SEQ ID NO: 64, a
CDR-L2 of SEQ 1D NO: 68, and a CDR-LI of SEQ ID NO: 71, (b) a CDR-H3 of SEQ IDNO: 31, a
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CDR-H2 of 3EQ ID NO: 40, a CDR-HI of SEQ ID NO: 34, a CDR-L3 of SEQ ID NO: 64, a CDR-
L2of SEQID NG: 68, and a CDR-L1 of SEQ ID NG 71 () 3 CDR-H3 of SEQ D NG: 31, a CDR-
H2 of SEQ 1D NO: 39, a CDR-HI of SEQ 1D NO: 31, a CDR-L3 of SEQ 1D NO: 64, a CDR-L2 of
SEQ ID NO: 68, and a CDR-L1 of SEQ ID NO: 71; (d) a CDR-H3 of SEQ ID NO: 31, a CDR-H2 of
SEQ IDNG: 40, a CDR-H1 of SEQ ID NO: 32, a CDR-L3 of SEQ 1D NO: 64, a CDR-L2 of SEQ D
NO: 68, and a CDR-LI of SEQ ID NO: 71; or (¢) a CDR-H3 of SEQ ID NO: 31, a CDR-HZ of SEQ
D NO: 41, a CDR-H1 of SEQ ID NO: 53, a CDR-L3 of SEQ ID NO: 64, a CDR-L2 of 8EQ 1D NO:
68, and a CDR-L1 of SEQ D NG: 71

§OG28] In some embodiments, an ABP of such fist family comprises: (a) a Vg sequence of SEQ D
NG: 13 and a vV sequence of SEQ ID NO: 26; (b) a Vg sequence of SEQ 1D NO: 12 and a VL
sequence of SEQ ID NG: 26, {¢) a Vg sequence of SEQ 1D NG: 14 and a Vi, sequence of SEQ D NO:
26; {d)y a Vg sequence of SEQ ID NO: 15 and a V1 sequence of SEQ 1D NG: 26; {¢) a Vg sequence of
SEQ ID NG 9 and a Vy, sequence of SEG 1D NO: 26; (fy a Vy sequence of SEQ 1D NO: 10and a Vi
sequence of SEGQ ID NO: 26, or (g) a Vg sequence of SEQ ID NO: 11 and a Vi sequence of SEQ ID
NO: 26.

[0821] In some embodiments, an ABP of such first family comprises: (a) (i) a heavy chain of SEQ
D NO: 99 and a light chain of SEQ ID NO: 92; or (11) a heavy chain of SEQ 1D NO: 100 and a light
chain of SEQ ID NO: 92; (b) (1) a heavy chain of SEQ ID NO: 97 and a light chain of SEQ [D NO:
92; or (11} a beavy chain of SEQ 1D NO: 98 and a light chain of SEQ ID NG 92; (¢) (i) a beavy chain
of SEQ D NO: 101 and a light chain of SEQ ID NG: 92; or (1) a heavy cham of SEQ 1D NG: 102
and a hght chain of SEQ ID NG: 92; (d) (i) a heavy chain of SEQ 1D NO: 103 and a hight cham of
SEQ ID NO: 92; or (31) a heavy chain of SEQ 1D NO: 104 and a light chain of SEQ ID NGO: 92; (&) (O
a heavy chain of SEQ ID NO: 90 and a light chain of SEQ ID NO: 92; or (1) a heavy chain of SEQ ID
NOG: 91 and a hight chain of SEQ ID NG: 92; () (1) a beavy chain of SEG 1D NO: 93 and a light chain
of SEG 1D NG: 92; or (i) a heavy chain of SEQ ID NO: 94 and a light chain of SEQ ID NO: 92; or
{g) (1} a heavy chain of SEQ 1D NO: 93 and a light chain of SEQ ID NGO 92; or (i) a heavy chain of
SEQ ID NO: 96 and a light chain of SEQ ID NO: 92

[8622] In some cmbodiments, provided herein 18 a second family of ABPs, wherein an ABP of such
family comprises the following six CDR sequences: (a) a CDR-H3 having the sequence A-R-D~A-N-
Y-Y-G-X-A-W-A-F-D-P, wherein X 18 § or G (SEQ ID NGO 131); (b) a CDR-H2 having the
sequence S-1-Y-Y-8-G-X,-T-F-Y-N-P-S-L-K-X3, wherein X; is S or A, and X5 18 S or G (SEQ ID
NO: 132y (¢ a CDR-H1 having the sequence G-8-1-X-5-X-X-20-Y-W-G, wherein X 15 S or T, X5
slorT, Xgis S or K, and X5 1s H or Y (SEQ ID NG: 133); (@) a CDR-L3 having the sequence
QOHFENLPT (SEQ ID NO: 63); (¢) a CDR-L2 having the sequence DASNRAT (SEQ ID NO: 67);
and (f) a CDR-L1 having the sequence RASQSVSSYLA (BEQ IB NG: 70). In some embodiments,
provided herein is an ABP within such second family.

[0023] In some embodiments, an ABP of such second family comprises: (a) a CDR-H3 of SEQ 1D
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NO: 29, a COR-H2 of SEQ ID NO: 37, a COR-HI of SEQ ID NO: 49, a CDR-L3 of 3EQ ID NO: 63,
a CDR-L2 of SEQ 1D NO: 67, and a CDR-L1 of SEQ ID NO: 7¢; (by a CDR-H3 of SEQ ID NO: 30, a
CDR-H2 of SEQ I3 NO: 37, a CDR-H1 of 3EQ 1D NG: 50, a CDR-L3 of SEQ 1D NO: 63, a COR-
L2 of SEQ ID NO: 67, and a CDR-L1 of SEQ ID NG: 70; (c) a CDR-H3 of SEQ 1D NO: 29, a CDR-
H2 of SEQ I3 NG: 38, a CDR-HI of SEQ ID NO: 80, a COR-L3 of SEQ D NG: 63, a CDR-L2 of
SEQ ID NO: 67, and a CDR-L1 of SEQ ID NO: 70; (d) a CDR-H3 of SEQ ID NC: 29, a CDR-H2 of
SEQ ID NG: 36, a CDR-HI of SEQ D NO: 48, a CDR-L3 of SEQ ID NO: 63, a CDR-L2 of SEQ ID
NO: 67, and a CDR-L1 of SEQ ID NO: 70; or {¢) a CDR-H3 of SEQ ID NG: 29, 3 CDR-H2 of SEQ
1D NGO 37, a CDR-Hi of SEGQ 1D NG: 30, a CDR-L3 of SEQ ID NG: 63, a CDR-L2 of SEQ ID NG
67, and a CDR-L1T of SEQ ID NO: 70,

{0024] In some embodunents, an ABP of such second family comprises: {a) a Vi sequence of SEQ
ID NGO: 5 and a Vi sequence of SEQ ID NO: 25; (b) a Vy sequence of SEQ ID NO: 7 and a VL
sequence of SEQ D NG: 25; (¢} a Vg sequence of SEQ ID NO: 8 and a V| sequence of SEQ 1D NG
25; {(d) 3 Vu sequence of SEQ ID NO: 4 and a Vi sequence of SEQ ID NO: 25; or {¢) a Vy sequence
of SEQ ID NO: 6 and a V. sequence of SEQ 1D NO: 25,

[0825] In some embodiments, an ABP of such second family comprises: (a) (i) a heavy chain of SEQ
1D NO: 82 and a light chain of SEQ ID NO: 81; or (11) a heavy chain of SEQ ID NO: 83 and a light
chain of SEQ ID NO: 81; (b) () a heavy chain of SEQ ID NO: 86 and a light chain of SEQ ID NO:
81; or (it} a heavy chain of SEQ 1D NO: 87 and a light chain of SEQ 1D NO: 81; {¢) (i) a heavy chain
of SEQ ID NO: 88 and a light chain of SEQ ID NO: 81; or (i1) 8 heavy chain of SEQ [D NO: 8% and a
fight chain of SEQ ID NO: 81, {d) (1) a heavy chain of SEQ 1D NO: 72 and a hight chain of SEQ 1D
NO: 81; or (1) a heavy chain of SEQ 1D NO: 80 and a light chain of SEQ ID NG: 81, or (e} (1) a
heavy chain of SEQ 1D NO: 84 and a light chain of SEQ 1D NO: 81; or {11) a heavy chain of SEGQ ID
NO: 85 and a light chain of SEQ 1D NO: 81,

[8626] In some embodiments, provided herein is a third family of ABPs, wherein an ABP of such
family comprises the following six CDR sequences: {3y a CDR-H3 having the sequence A-R-G-G-R-
T-T-W-I-G-A-X-D-], wherein X 15 F or L (8EQ 1D NGO: 134); (b) a CDR-H2 having the sequence -
I-N-P-8-X-G-L-T-5-Y -A-X;3-K-F-Q-G, wherein X;1s L or I, and X5 1s Q or R (SEQ ID NG: 135); (¢}
a CDR-H1 having the sequence Y-T-F-X,-X-Y-Y-X¢-H, wherein X, is G, Por R, Xsis N, Aor E,
and X 1s M or [ (SEQ ID NO: 136); (d) a CDR-L3 having the sequence QQYVVWPPLT (SEGQG 1D
NO:63), {¢) a CDR-L2 having the sequence GASTRAT (SEQ ID NO:6YY; and () a CDR-L1T having
the sequence RASQSVSSNLA (SEQ 1D NO:72). In some embodiments, provided herein is an ARP
within such third family .

{0027F In some embodiments, an ABP of such third famiy comprises; (ay a CDR-H3 of SEQ 1D NO:
33, a COR-H2 of SEQ 1D NG 43, a COR-HI of SEQ 1D NG: 60, a CDR-L3 of SEQ 1D NO: 653, a
CDR-L2 of SEQ ID NO: 69, and a CDR-L1 of SEQ ID NO: 72, (b) a CDR-H3 of SEQ ID NO: 34, a
CDR-H2 of SEQ I3 NO: 43, a CDR-H1 of 3EQ 1D NG: 68, a CDR-L3 of SEQ ID NO: 65, a COR-
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L2 of SEQ ID NO: 69, and a CDR-L1 of SEQ ID NG: 72; (¢) a CDR-H3 of SEQ ID NG: 33, a CDR-
H2 of SEQ ID NO: 44, a CDR-H1 of SEQ 1D NO: 59, a CDR-L3 of S3EQ 1D NO: 65, a CDR-L2 of
SEQ I3 NO: 69, and a CDR-L1 of SEQ [D NG: 72; (d) a CDR-H3 of SEQ ID NO: 33, a CDR-H2 of
SEQ ID NG 42, a CDR-HI of SEQ D NO: 58, a CDR-L3 of SEQ ID NO: 65, a CDR-L2 of SEQ ID
NO: 69, and a CDR-L1 of SEQ D NO: 72; (¢) a CDR-H3 of SEQ ID NG: 33, a COR-H2 of SEQ [D
NO: 42, a CDR-HI of SEQ ID NO: 59, a CDR-L3 of SEQ ID NO: 65, a CDR-L2 of SEQ ID NO: 69,
and a CDR-L1 of SEQ ID NO: 72; or (f) a CDR-H3 of SEQ ID NO: 34, a CDR-H2 of SEQ ID NO:
44, a CDR-H1 of SEQ 1D NO: 61, a CDR-L3 of SEQ ID NO: 63, a CDR-L2 of SEQ 1D NO: 69, and
a CDR-L1 of SEQ 1D NO: 72

{0028] In some embodiments, an ABP of such third family comprises: {a) a Vy sequence of SEQ ID
NG: 18 and a V. sequence of SEQ ID NGO: 27; (b) a Vg sequence of SEQ ID NO: 19 and a V),
sequence of SEQ ID NO: 27, (¢) a Vy sequence of SEQ 1D NO: 21 and a V. sequence of SEQ 1D NO:
27, (d) a Vy sequence of SEQ 1D NO: 16 and a Vi sequence of SEQ 1D NO: 27; (e) a Vyy sequence of
SEQ D NG 17 and a VL sequence of SEQ ID NG 27; or (§) a Vi sequence of SEGQ 1D NG: 20 and a
Vi sequence of SEQ 1D NO: 27

[0829] In some embodiments, an ABP of such third family comprises: (a) (1) a heavy chain of SEQ
ID NO: 110 and a light chain of SEQ ID NO: 107; or (i1) a heavy chainof SEQ 1D NO: 11l and a
light chain of SEQ ID NO: 107; (b) (8) a heavy chain of SEQ D NO: 112 and a hight chain of SEQ ID
NG 107; or (1) a heavy chain of SEQ D NO: 113 and a light chain of SEQ 1D NO: 107, (¢} (1) a
heavy chain of SEQ ID NG: 116 and a light chain of SEQ 1D NO: 107; or (i) a heavy chain of SEQ
ID NG: 117 and a light chain of SEQ ID NO: 107, (d) () a heavy chain of SEQ 1D NO: 105 and a
light cham of SEQ ID NO: 107; or (i) a heavy chain of SEQ 1D NO: 106 and a light chain of SEQ ID
NG: 107; (€) (O a heavy cham of SEQ ID NO: 108 and a hght chain of SEQ ID NO: 107, or (i) a
heavy chaim of SEQ ID NO: 109 and a light chain of SEQ ID NO: 107; or (f) (1) a heavy chain of SEQ
ID NO: 114 and a light chamn of SEQ ID NO: 107; or (i) a heavy chain of SEQ ID NO: 115 and a
light chain of SEQ ID NO: 167

{00301 In some embodiments, provided herein 18 a fourth family of ABPs, wherein an ABP of such
farmly comprises the following six CDR sequences: (@) a CDR-H3 having the sequence
ARLHVSGRYYPAYLDY (SEQ ID NO: 35); (b) a CDR-H2 having the sequence X;-I-N-P-S-M-G-
AT-5-Y-X,-0-K-F-X-G, wherein X5i1s Vor L Xhis Aor T, and X5 18 Qor R (SEQ ID NO: 137); (¢}
a CDR-HI baving the sequence YTFTSHYMG (SEQ D NO: 62): (d) a CDR-L3 having the sequence
QOYIVEPWT (SEGQ ID NO: 66); (&) a CBR-L2 having the sequence GASTRAT (SEQ ID NG: 69y
and (D) a CDR-L1 having the sequence RASQSVSSNLA, (SEQ ID NO: 72). In some embodiments,
provided herein is an ABP within such fourth fanuly.

j0831] In some embodiments, an ABP of such fourth family comprises: {a) a CDR-H3 of SEQ ID
NO: 35, a CDR-H2 of SEQ ID NO: 46, a CDR-HI of SEQ ID NO: 62, a CDR-L3 of SEQ ID NO: 66,
a CDR-L2 of SEQ 1D NO: 69, and a CDR-L1 of SEQID NO: 72; (b)Y a CDR-H3 of SEQ ID NG 33, a
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CDR-H2 of 3EQ I NO: 47, a COR-H1 of SEQ ID NG: 62, a CDR-L3 of SEQ 1D NO: 66, a3 CDR-~
L2 of SEQ 1D NO: 69, and a CDR-L1 of SEQ ID NG: 72; or (¢) a CDR-H3 of SEQ ID NG: 35, a
CDR-H2 of SEQ I3 NO: 435, a CDR-H1 of 3EQ 1D NG: 62, a CDR-L3 of SEQ 1D NO: 66, a CDR-
L2 of SEQID NQO: 69, and a CDR-L1 of SEQ ID NG: 72,

{0832] In some embodiments, an ABP of such fourth family comprises: (a)a Vg sequence of SEQ D
NG: 23 and a Vi, sequence of SEQ ID NO: 28; (b} a Vg sequence of SEQ ID NO: 24 and a Vi
sequence of SEQ ID NO: 28; or (¢) a Vg sequence of SEQ ID NG: 22 and a Vi sequence of SEQ ID
NO: 28,

{08331 In some embodisents, an ABP of such fowth fanuly comprises: (8} (i) a heavy chain of SEQ
1D NO: 121 and a light chain of SEQ 1D NO: 120; or (i) a heavy chain of SEQ 1D NO: 122 and a
tight chain of SEQ ID NO: 120; (b) (1) a heavy chain of SEQ ID NO: 123 and a hght chain of SEQ ID
NO: 120; or (11) a heavy chain of SEQ 1D NO: 124 and a light chain of SEQ 1D NO: 120, or (¢) (D) a
heavy chain of SEQ ID NO: 118 and 2 light cham of SEQ ID NO: 120, or (1) a heavy chain of SEQ
IDNG: 119 and 3 light chain of SEQ 1D NO: 120

{0834] In some embodiments, provided heren is an isolated antigen binding protein {ABP) that
specifically binds huoman TIGIT (WTIGIT: SEQ ID NO: 1), comprising: (a) a CDR-H3 having at least
about 80% identity to a CDR-H3 of a Vy region selected from SEQ 1D NOs: 4-24; (b) a CDR-H2
having at least about 80% identity to a CDR-H2 of a Vy; region selected from SEQ 1D NQs: 4-24; (¢)
a CDR-HI having at least about 80% identity to a CDR-HI of a Vy region selected from SEQ D
NOs: 4-24; () a CDR-L3 having at least about 80% dentity to a CDR-L3 of a V region selected
from SEQ 1D NGs: 25-28; {¢) a CDR-L2 having at least about 80% wdentity to a CDR-L2 of a V.
region selected from SEQ ID NOs: 25-28; and (f) a CDR-L1 having at least about 80% identity to a
CDR-L1 of a V) region selected from SEQ ID NQOg: 25-28. In some embodiments, the CDR-H3,
CDR-H2, CDR-HI, CDR-L3, CDR-L2, and CDR-L1 are cach identified according to a numbering
scheme selected from the Kabat numbering scheme, the Chothia numbering scheme, or the IMGT
numbering scheme. 1o some embodiments, the COR-HI is identified as defined by both the Chothia
and Kabat numbering schemes, mclusive of the boundaries of both numbering schemes. In some
embodiments: (@) the CDR-H3 comprises a CDR-H3 selected from SEQ 1D NOs: 29-35, or a variant
thereof having 1, 2, or 3 amino acid substitutions; (b) the CDR-H2 comprises a CDR-H3 selected
from SEQ 1D NQOs: 36-47, or a variant thereof having 1, 2, or 3 amino acid substitutions; {¢) the CDR-
H1 comprises a CDR-H1 selecied from SEQ D NOs: 48-54 or 58-62, or a variant thereof having 1 or
2 amino acid substitutions; (d) the CDR-L3 comprises a CDR-L3 selected from SEQ ID NOs: 63-66,
or a variant thereof having 1 or 2 amino acid substitutions; () the CDR-L2 comprises a CDR-L2
selected from SEQ 1D NOs: 67-69, or a variant thereof having | amino acid substitution; and (f) the
CDR-L1 comprises a CDR-L1 selected from SEQ ID NQOs: 70-72, or a variant thereof having 1 or 2
aming acid substitutions.

{0835] In some embodiments, provided herein is an isolated antigen binding protein (ABPY that
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spectfically binds human TIGIT (WTIGIT; SEQ ID NO: 1), comprising: (a) a Vy region having at least
about 90% identity to a Vy region selected from SEQ 1D NOs: 4-24; and (b) a VL region having at
least about 90% identity to a Vi region selected from SEQ [D NOs: 25-28. In some embodiments: (a)
the a Vg region comprises a Vy region selected from SEQ 1D NOs: 4-24, or a variant thereof having
1,2,3,4,5,6,7, 8,9, 10, 11 or 12 amino acid substitutions; and (b) the a V| region comprises a V.
region selected from SEQ 1D NOs: 25-28, or a vanant thercof having 1, 2. 3,4, 5,6, 7.8, 9 or 10
amino acid substitutions. In some embodiments, the amino acid substitutions are conservaiive arino
acid substitutions.

[8036] In some cmbodunents, any of the foregoing ABPs: (a) comapetes for binding to TIGIT with an
antibody selected from MABIL, MAB2, MAB3, MAB4, MABS, MAR6S, MAR7, MABR, MABS,
MABI0, MAB1i, MABI2, MABI13, MABI4, MABIS, MABI6, MABI7, MABI8, MABIY,
MAB20, or MAB21, cach as provided i Table 5 of this disclosure; (b) inhibits binding of CD135 to
TIGIT; (¢) mhibits binding of CD112 to TIGIT; (d) inhibits association of CD226 with TIGIT; (¢)
activates ap effector T cell or a natoral kaller (NK) cell; () decreases the number of regulatory T cells
i1 a tissue or in circulation; (g) inhibits the suppression of an effector T cell by a regulatory T cell; (h)
does not bind specifically to any of PVRLI, PVRL2, PVRL3, or PVYRL4; or (i) is capable of any
combination of (a)- (h).

[6837] In some embodiments, any of the foregoing ABPs: (a) specifically binds cynomolgus monkey
TIGIT (¢TIGIT, SEQ ID NG: 2); (b) binds murine TIGIT (@TIGIT; SEQ ID NO: 3) with an affiuty
fower (as indicated by higher KD) than the affimty of the ABP for hTIGIT, or docs not bind mTIGIT,
or {c) 1s capable of any combination of (a) - (b).

[0638] In some embodiments, any of the foregoing ABPs: (a) specifically binds cTIGIT (5EQ 1D
NG: 2); (b) binds mTIGIT (SEQ 1D NG 3 with an affinity lower (as mdicated by higher Kp) than the
affinity of the ABP for hTIGIT and ¢TIGIT, and {¢) inhibiis binding of CD1355 o TIGIT.

{0839] In some embodiments, provided hercin is an ABP that competes for binding to TIGIT with
any of the foregoing ABPs, wherein the ABP: (a) specifically binds ¢TIGIT (SEQ ID NO: 2); (b
binds mTIGIT (SEQ 1D NO: 3) with an affinidy lower (as mdicated by higher Kp) than the affinity of
the ABP for hTIGIT and ¢TIGIT; and (¢} inlubits binding of CD{35 1o TIGIT.

[0040] In some embodiments, any of the foregoing ABPs comprises an antibody. In some
embodiments, the antibody is a monoclonal antibody. In some embodiments, the antibody is selected
from a human antibody, a hurmanized aniibody or a chimeric antibody.

j0841] In some embodiments, any of the foregoing ABPs is multispecific. In some embodiments, the
multispecific ABP binds more than ong antigen (1.¢., TIGIT and a different (non-TIGIT) antigen). In
some embodiments, the multispecific ABP binds more than one epitope on a single antigen (i.c., two
or more epitopes on TIGIT).

§0842] In some emabodiments, any of the foregoing ABPs comprises an astibody fragment.

{00431 In some embodiments, any of the foregoing ABPs comprises an alternative scaffold.
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{0844] In some embodiments, any of the foregoing ABPs comprises an immunoglobulin constant
region. In soree cmbodunents, the ABP comprises heavy chain constant region of a class selected
from IgA, TgD, Igk, 1gG, or IgM. In some embodiments, the ABP comprises a heavy chain constant
region of the class IgG and a subclass selected from {gG4, 1gGl, 1gG2, or 1pG3.

j0845] In some embodiments, any of the foregoing ABPs binds hTIGIT (SEQ ID NO: 1) with a Kp
of less than about 10 nM, as measured by biolaver interferometry. In some embodiments, any of the
foregoing ABPs binds hTIGIT (SEQ ID NO: 1) with a Kp of less than about 5 oM, as measured by
biolayer interferometry. In some embodiments, any of the foregoing ABPs binds hTIGIT (SEQ D
NG: 1) with a Kp of less than about 2 oM, as measured by hiclayer imterferometry. In some
embodiments, any of the foregoing ABPs binds ¢TIGIT (SEQ 1D NO: 2) with a Ky of less than about
100 nM, as measored by biolaver mterferometry. In some embodiments, any of the foregoing ABPs
binds ¢TIGIT (SEQ ID NO: 2) with a Kp of less than about 10 nM, as measured by biolaver
interferometry.  In some embodiments, any of the foregoing ABPs shows no sigmificant binding to
mTIGIT in a binlaver interderometry assay. In some embodiments, any of the foregoing ABPs binds
to cell surface mTIGIT with a Kp of less than about 30 nM. In some embodiments, mTIGIT
compnises SEQ 1D NO: 3. In some embodiments, mTIGIT comprises SEQ D NO: 138,

{0846] In some embodiments, any of the foregoing ABPs comprises a polypeptide sequence having a
pyroglutamate (pE) residuoe at its Neterminus. In some embodiments, any of the foregoing ABPs
comprises 3 Vy sequence in which an N-terminal Q is substituted with pE. In some embodiments,
any of the foregoing ABPs comprises a Vi, sequence in which an N-terminal E is substituted with pE.
In some embodiments, any of the foregoing ABPs comprises a heavy chain sequence 1o which an N-
terminal Q is substituted with pE. In some embodiments, any of the foregoing ABPs comprises a
fight chain sequence in which an Neterminal E is substituted with pE.

18647] In some cmbodiments, provided herein are any of the foregoing ABPs for use as a
medicament.  In some embodiments, provided herein are any of the foregoing ABPs for use in the
treatrment of a cancer or viral infection. In some embodiments, provided berein are anv of the
foregoing ABPs for use in the treatment of a cancer, wherein the cancer is selected from a solid tumor
and a hematological twmor. In some embodiments, provided herein are any of the foregoing ABPs for
use as a medicameni in the treatment of a disease or condition that was not responsive o a prior
therapy. In some embodiments, the prior therapy was a therapy comprising an agent that inhibits the
mteraction between PD-1 and PD-LI

[6848] In some embodiments, provided herein is an isolated polvnucleotide encoding any of the
foregoing ABPs, a Vy thereof, a Vi thereof, a light chain thereof, a heavy chain thereof or an antigen-
binding portion thereof, In some cmbodiments, provided herein 8 a vector comprising the
polvaucleotide. In some embodiments, provided herein is a host cell comprising the polynuclestide
and/or the vector. In some embodiments, provided berein is 3 method of producing any of the

foregoing ABPs, comprising expressing the ABP in the host cell and isolating the expressed ABP.
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[0649] In some embodiments, provided herein is a pharmaceuntical composition comprising any of
the fowegoing ABPs.  In some ewmbodiments, the amount of the ABP in the pharmaceutical
composition is sufficient to (a) merease effector T cell activity; (b) tncrease cytolytic T cell activity;
(¢} increase NK cell activity: {d) inhibit TIGIT-mediated signaling; (¢} inbibit or block the binding of
CD155 and or CD1I2 to TIGIT; or () any combmation of (a) ~ (), in a subject. In some
embodiments, the any of the foregoing pharmaceutical compositions further comprises an antibody
that antagonizes PD-1 or blocks PD-L1 from interacting with PD-1. In some embodimends, any of the
foregoing pharmaceutical compositions is for use as a medicament. In some embodiments, any of the
foregoing pharmaceutical compositions is for use in the treatment of a cancer or a viral infection. In
some embodiments, any of the foregoing pharmacentical compositions is for use in the treatment of a
cancer, wherein the cancer is selected from a solid tumor and a hematological tumor. In some
embodiments, any of the foregoing pharmaceutical compositions is for use as a medicament in the
treatment of a disease or condition that was not responsive o a prior therapy. In some embodiments,
the prior therapy was a therapy comprising an agent that inhibits the interaction between PD-1 and
PD-L1.

[0850] In some cmbodiments, provided hercin is a method of treating or preventing a discase or
condition in a subject in need thereof, comprising administering to the subject an effective amount of
any of the foregoing ABPs or any of the foregoing pharmaceutical compositions. In some
embodiments, the disease or condition is a cancer or viral nfection. In some embodiments, the
disease or condition i8 a cancer, and the cancer 1s selected from a solid tumor and a hematological
turnor. I some erabodiments, provided herein 5 a method of modulating 3n imraune response in a
subject in need thereof, comprising admunistering to the subject an effective amowunt of any of the
foregoing ABPs or any of the foregoing pharmaccutical compositions. In some embodiments, any of
the foregoing methods, forther comprise administering one or more additional therapeutic agents to
the subject. In some embodiments, the additional therapeutic agent 15 sclected from an agent that
inhibits the interaction between PD-1 and PD-L1, a chemotherapy, an tmmunostimulatory agent,
radiation, and combinations thereof,

[0031] In some embodiments, the additional therapeotic agent for use i any of the foregong
methods of treatmeni, uses of an ABP or uses of a pharmaceutical composition i1 an agent that
inhibits the mteraction between PD-1 and PD-L1, and wherein the agent that inhibits the interaction
between PD-1 and PD-L1 ix selected from an antibody, a peptidomimetic, 3 small molecule or a
nucleic acid encoding such agent. In some embodiments, the agent that inhibits the mteraction
between PD-1 and PD-L1 is selected from is sclected from pembrobizumab, mivolumab, atezolizumab,
avelumab, durvalumab, BMS-036339, sulfamonomethoxine 1, and sulfametiuzole 2.

[0032] In some embodiments, the additional therapeotic agent for use i any of the foregoing
methods of treatment, uses of an ABP or uses of a pharmaceutical composition is an

immmumostimulatory agent selected from (a) an agent that blocks signaling of an mhubitory receptor of
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an immune cell or a higand thereof or a nucleic acid encoding such agent; (b} an agonist to a
stimulatory receptor of an immuone cell or a pucleic acid encoding such agonist; (¢} a cytokine or a
nucleic acid encoding a cytokine; (d) an oncolytic virus or a nucleic acid encoding an oncolytic virus;
(e} a T cell expressing a chimeric antigen receptor; (f) a bi- or mulit-specific T cell directed antibody
or a nucleic acid encoding such antibody; (g) an anti-TGF-B antibody or a nucleic acid encoding such
antibody; (hy a TGF-B trap or a nucleic acid encoding such rap; (1) a vaccine to a cancer-associated
antigen, mclnding such antigen or a nucleic acid encoding such antigen and (§) combinations thereof.
In some embodiments, the additional therapeutic agent is an agent that blocks signaling of an
inhibitory receptor of an mymune cell or a ligand thereof or a nucleic acid encoding such agent, and
the inhabitory receptor or ligand thereof is selected from CTLA-4, PD-1, PD-L1, PD-L2, LAG-3,
Tim3, geunitin, BTLA, CECAM-i, CECAM-3, VISTA, LAIRI, CD160, 2B4, TGF-R, KIR, and
combinations thereof. In some embodiments, the additional therapeutic agent is an agonist to a
stimulatory receptor of an tnmune cell or a nucleic acid encoding such agonist, and the stimulatory
receptor of an immune cell s selected from OX40, CD2, Cb27, CDS, ICAM-1, LFA-1
{(CDL1a/CDIS), ICOS (CB278), 4-1BB (CD137), GITR, CD28, CD30, CB40, BAFFR, HVEM, CD7,
LIGHT, NKG2C, SLAMF7, NKp#G, CDio0, B7-H3, CDS3 ligand, and combinations thereof In
some embodiments, the additional therapeutic agent is a cvtokine or a nucleic acid encoding a
cvtokine selected from IL-2, IL-3, IL-7, 1E-12, TL-15, IL-21, and combinations thereof In some
embodimenis, the additional therapeutic agent is an oncolytic virus or a nucleic acid encoding an
oncolytic virus selected from herpes simplex virus, vesicular stomatitis virus, adenovirus, Newcastle
disease virus, vaccinia virus, a maraba virug, and combinations thereof

j0053] In some combodiments, the additional therapeutic agent is formulated i the same
pharmaceutical composition as the ABP. In some embodiments, the additional therapeutic agent i
formulated 1n a different pharmaceutical composition from the ABP. In some embodiments, the
additional therapeutic agent is administered prior to administering the ABP. In some embodiments,
the additional therapeutic agent is administered after administering the ABP. In some embodiments,
the additional therapeutic agent is administered contemporaneousiy with the ABP.

{0034] In some embodiments, the subject is a subject that has been treated with an agent that inhibits
the interaction between PD-1 and PD-L1 prior to performing such method.

[0B55] In some embodiments, the disease or condition alflicting the subject was not responsive to a
priot therapy. 1o soue embodiments, the prior therapy was a therapy corprising an agent that inhibits
the interaction between PD-1 and PD-L 1.

[0B56] In some embodiments, provided herein 18 a kit comprising any of the foregoing
pharmacentical compositions, and instructions for the use of such pharmaceutical composition. In
some embodiments, the kit further comprises an additional pharmaceutical composition compnising an
additional therapeutic agent and mstructions for the uvse of such additional therapeutic agent. In some

embodiments, the additional therapeutic agent 1s selected from an agent that inhibius the interaction
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between PD-1 and PD-L1, a chemotherapy, an timmunostimulatory agent, radiation, and combinations
thereof. In some embodiments, the additional therapeutic agent is an agent that inhibits the inderaction
between PD~1 and PD-L1, and wherein the agent inhibits the interaction between PD-1 and PD-L1 is
selecied from an antibody, a peptidomimetic, a small molecule or a nucleic acid encoding such agent.
In some embodiments, the agent that inhibits the interaction between PD-1 and PD-L1 is selected
from is selected from pembrolizumab, wmivolumab, atezolizumab, avelumab, durvalumab, BMS-
936539, sulfamonomethoxine 1, and sulfamethizole 2. In some embodiments, the additional
therapeutic agent is an rnmunostimulatory agent selected from (a) an agent that blocks signaling of an
inhibitory receptor of an immune cell or a ligand thereof or a nucleic acid encoding such agent; (b) an
agonist to a stimulatory receptor of an immune cell or a nucleic acid encoding such agonist; (&) a
cytokine or a nucleic acid encoding a cvickine; (d) an oncolytic virus or a nucleic acid encoding an
oncolytic virus; (€} a T cell cxpressing a chimeric antigen receptor; (f) a bi~ or multi-specific T cell
directed antibody or a nucleic acid encoding such antibody; (g) an anti-TGF-0 antibody or a nucleic
acid encoding such antibody; (b a TGF-B trap or a nucleic acid encoding such trap: () a vaccine (o a
cancer-associated anfigen, including such antigen or a nucleic acid encoding such antigen and (§)
combinations thereof. In some embodiments, the additional therapeotic agent 1s an agent that blocks
signaling of an inhibitory receptor of an immune cell or a ligand thercof or a nucleic acid encoding
such agent, and the inhibitory receptor or ligand thereof 1s selected from CTLA-4, PD-1, PD-L1, PD-
L2, LAG-3, Tim3, neuritin, BTLA, CECAM-1, CECAM-5, VISTA, LAIR1, CD160, 2B4, TGF-R,
KIR, and combinations thercof. In some embodiments, the additional therapeutic agent is an agonist
to a stimulatory receptor of an mmmune cell or a nucleic acid encoding souch agonist, and the
stimadatory receptor of an immune cell 1s selected from OX40, CD2, CD27, CDS, ICAM-1, LFA-1
(CB11a/CD18), ICOS (CD278), 4-1BB (CD137), GITR, CD28, CD30, CD40, BAFFR, HVEM, CD7,
LIGHT, NKG2C, SLAMF7, NKp86, Cxi60, B7-H3, CD&3 ligand, and combinations thereof. In
some embodiments, the additional therapeutic agent is a cytokine or a nucleic acid encoding a
cytokine selected from IL-2, IL-5, IL-7, 1L-12, IL-15, IL-21, and combinations thereof In some
embodiments, the additional therapeutic agent is an oncolytic virus or a nucleic acid encoding an
oncolytic viras selected from herpes simplex virus, vesicular stomatitis virus, adenovirus, Newcastle

disease virus, vaccinia virus, a maraba virus, and combinations thereof.

BRIEF BESCRIPTION OF THE BRAWINGS

[0057] Figures 1A-1B show scquence alignments of various molecules described further in the
Examples. Figure 1A shows sequence alignments of the TIGIT extracellular domains from human,
cyvnomolgus monkey, mouse (SEQ 1D NG: 3), and rat TIGIT reference sequences. Figure 1B shows
an alignment of the buman TIGIT and PVRLA extracelluiar domains,

{O0S8] Figure 2 is an ilhustration of the similarity between the CD28-CTLA4 and CD226-TIGIT
pathways and thus the atility of TIGIT as an immune checkpoint target. The CD226/TIGIT
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costimulation/coinhibition biclogy is analogous 1o that of CD28/CTLA4; TIGIT provides an
inhibitory signal to T cells while CD226 provides a costirandation signal o T cells. TIGIT ligands
CD135 and CD112 are widely expressed in tumors providing an immune suppressive environment.
§08397 Figure 3 shows a schematic diagram of the TIGIT hukat/anti-CD3 HY-1080 co-culhure assay
described in Example 7.

[0060] Figure 4A shows the ECs curves from exemplary experiments comparing the ability of
MABI0 and an Ig(G4 1sotype control to induce IL-2 production in enginecred Jurkat cells expressing
human TIGIT. Figure 4B shows the EC,, curves from exemplary experiments comparing the ability
of MABIO and ap IgG4 sotype comirol to induce IL-2 production in enginecred Jurkat cells
expressing cynomolgus monkey TIGIT.

[80661] Figure 5A-83C show TIGIT expression analysis on human CD4+ T cells by FACS. Figore
SA and Figure SB show a scries of graphs showing expression analysis of TIGIT, PVR and CD226
on unstimulated (Figore 5A) and stimulated (Figure 5B) CD4+ T cells. Figure 8C shows analvsis of
TIGIT expression on naive (positive for CD45RA, a marker of naive T cells, top right panel) and
memory (positive for CD45RO, a marker of activated T cells, bottom right panel) CD4+ T cells.
[0062] Figures 6A-60 show the effect of treatment with MABs on sub-optimally stimulated PBMCs
from human donors. MABs were tested for their ability to induce IFN-y in PBMCs from human
donors, including a control 1gG4 antibody (Figure 6A), MAB?2 (Figure 6B), MAB3 (Figure 60),
MAB4 (Figure 6D, MABS (Figure 6K), MABIO (Figure 6F), MAB11 (Figure 6G), MABI12
(Figure 6H), MABIS (Figure 6f), MABIG (Figure 6J), and SECI (hamster anti-mouse TIGIT,
Figure 6K). Treatment of the PBMCs from Donor 1 with MAB10 induces the upregulation of several
pro-inflammatory cytokines, inclnding tumor necrosis factor alpha (TNF, Figure 6L), lvmphotoxin
alpha (LT-¢, Figure 6M), and interferon gamma (IFN-y, Figore 6N). Figure 60 shows a graph
itfustrating the ECs of MABI0 10 PBMCCs from Donor 1, as measured by IFN-y production.

{0863] Figures 7A-TE provide a scries of graphs showing the effect of MABIO on cytokine
secretion in sub-optimally stimolated PBMCs from Donor 2, inclading [FN-y (Figure 7A), TNF
(Figure 7B), nterlcukin 6 (JL-6, Figure 7(), granulocyte macrophage colony-stimulating factor
(GM-CSF, Figure 7B, and LT-a (Figure 7E). Data from cells weated with MABIG are shows ag
black bars and data from cells treated with the IgG4 isotype control are shown as light gray bars.
Antibody concentration for each bar is in pg/mlL.

[0064] Figures BA-8C provide a series of graphs showing that the antagonist antt-TIGIT anttbody
MABIO increases IFN-y in a CD4+ cell assay using cells obtained from three different donors.
Figure 8A shows results obtained from CD4+ cells obtained from Donor 1. Figure 88 shows results
obtaimed from CD4+ cells obtained from Donor 2. Figure 8 shows results obtained fromm CD4+
cells obtained from Donor 3. [Ny production in cells treated with cither MAB10 (black bars) or the

IgG4 isotype control (light gray bars) is shown in the left panel of cach of Figures 8A-8C. The
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average ECse value for MABIO in this assay was calculated by determining the conceuntration of
MAB10 required to induce 50% of the increase in IFN-y signal (plotted in the right panel of cach of
Figures 8A-8C).

[0865] Figure 94 shows the results of the assay m which a 111 ratio of MABIO and pembrolizamab
(anti-PD}-1 antibody) were used in a mechansm-of-action based PD-1/TIGIT Combination Bioassay.
Concentrations for each antibody were 25, 10, 4, 1.6, 0.64, 02536, 0.1024, 0.04096, and 0016384
ug/ml. An untargeted [gG4 was used as a control.  As shown in Figure 9A, only the combination of
MABI10 and pembrolizumab (ECsy of 5.06 nM) blocked binding sufficiently to induce luciferase
activity in the Jurkat cells. Figure 9B shows the resulis of the assay with a fixed dose (1 pg/mb) of
pembrolizumab (or [g(G4 control) and a varving dose of MABI0 (50, 20, 8§, 3.2, 1.28, 0.512, 0.2048,
0.08192, and 0.032768 pg/mi). In Figures 9A and 9B, netther the 1g04 control alone or the 1gG4 +
MABI10 combination induced huciferase activity.

[0066] Figures 189A-10D arc a series of graphs showing the effect of MABIO on CMV-stimulated
CD4+ Tecells from a human donor using mtracellnlar cytokine staining. Incubation of CD4+ cells
with MABI0 (black bars) increascs the production of the effector cviokines in a dosc-dependent
matter, mclading TNF (Figure 184, 1L-2 (Figure 18B), and IFN-y (Figure 18C) compared to cells
incubated with the Ig(G4 control {white bars). Figure 18D shows that incubation with MABIO
increases the proportion of antigen-specific activated CD4+ Tcells. In Figure 10D, cells that were
treated with 20 ug/mi of the 1gG4 control or MAB10 were analyzed by FACS for expression of D3
{a marker of mature T-cells) and expression of TNF and 11.-2. Statistical differences were calculated
between MABRIO and TgG4 control groups (same concenfration treatments) using Student’s T test
(F=p<1.03, ¥F=p<(.0]1, FFF=p<0.005, **F*=p<(.001).

{0067] Figures 11A-11D arc a series of graphs similar to Figure 10, but using CD8+ cells, and show
the production of TNF (Figure 114, perforin (Figure 118B), and granzyme B (Figure 11 by such
cells treated with MABI0 or the 1gG4 control. Figure 11D shows that incubation with MABI0 also
increases the proportion of antigen-specific activated CD8+ T-cells. Cells that were treated with 20
ug/ml of the 1g(G4 control or MABI0 were analyzed by FACS for expression of CD3 and expression
of perforin and granzyme B. Statisucal differences were calculated between MABIO and IgG4
control groups (same conceniration treatments) using Student’s T test (F=p<0.05, *¥=p<0.0l,
Frdk=n<() 003, **EE=p<().001).

[0068] Figures 124-12B show the results of treatinent of cells from the same donor, wherein
blockade by MABIG amplifics CMV-specific CD8+ T-cell responses.  Cells were incubated with a
range of concentrations of MABIO (black bars) or the 1gG4 control (white bars), and the percentage
of double positive population perforin + granzyme B+ (Figure 124) or IFN-y + TNF+ (Figure 120)
was analyzed. Statistical differences were calculated between MABI0 and [gG4 control groups (same
concentration  freatments) using Student’s T test  (F=p<.05, FF=p<0.01, FF¥F=p<(.003,

woak*=n<(.001). Figure 12B (periorin + granzyme B+ analysis) and Figure 12D (JFN-y + TNF+
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analysis) show the proportion of double positive cells comparing cells treated with 20 ug/ml of the
countrol antibody (lefi panels) or 20 pg/mi of MABIO (right panels).

j0069] Figure 13 is a graph showing the combinatorial effect of MABIG and the PD-1 antibody
perabrolizomab on cells from the sarse donor as vsed for Figures 10-12. Cells were stimulated with
CMV lysates and treated with 2 pg/ml pembrolizumab or control IgG4, and 10, 20, or 40 pg/mi
coutrol antibody or MAB10, and production of TNF was measured. Four groups of cells were tested,
and treated with 1g(G4 control (white bars, left most group), a constant amount of TgG4 countrol and a
titration of MABI10 (dark gray bars, second group from left), a constant amount of pembrolizumab
and a titration of IgG4 control (ight gray bars, second group from right), or a constant amount of
pembrolizzimab and a titration of MABIO (black bars, right hand group).

{0870] Figures 14A4-14C arc a serics of graphs showing the effect of MABIO + pembrolizumab
treatment on cells from three different donors. Cells were stimudated with 0.1 pg/ml of CMYV lysate
and treated with 20 gg/ml of MABIO or 20 ug/ml of control IgG4 antbody and a titration of
pembrolizamab, then the production of TNF was measured. Figure 144 shows the results of the
assay using cells from Donor 1; Figare 14B shows the results of the assay using cells from Donor 2;
Figure 14C shows the results of the assay using cells from Donor 3. The addition of MABIO (black
bars) alone or in combination with increasing concenirations of pembrolizumab results in a greater
production of TNF compared to control antibody + pembrolizimab group (white bars). Additionally,
MABIO (black bars) in combination with pembrolizumab also resuited i increased activation
compared to MABIO alone. Statistic differences were calculated between MARIO alone and
MABIO+pembro groups using Student T test analysis (F=p<0.05, **=p<.0l, **¥=p<(.003,
FRdkmn<(.001)

DETAILED DESCRIPTION
1. Definitions

{0871] Unless otherwise defined, all terms of art, notations and other scientific terminology used
herein are intended to have the meanings commonly understood by those of skill in the art to which
this invention pertains. In some cases, terms with commonly understood meanings are defined herein
for clavty and/or for ready reference, and the wnclusion of such definitions herein should not
necessartly be construed (o represent a difference over what is generally understood 1 the art. The
techniques and procedurcs described or referenced hercin are generally well understood and
commonly employed using conventional methodologies by those skilled in the art, such as, for
example, the widely utihized molecular cloning methodologies described in Sambrook et al,
Molecular Cloning: A Laboratory Manual 4th ed. (2012) Cold Spring Harbor Laboratory Press, Cold

Spring Harbor, NY. As appropnate, procedures mvolving the use of comamercially available kits and

14



WO 2017/059095 PCT/US2016/054484

reagents are generally carried out 1 accordance with manufactorer-defined protocols and conditions
undess otherwise noted.

{08721 As uscd herein, the singular forms “a,” “an,” and “the” include the plural referents unless the
context clearly indicates otherwise. The terms “include,” “such as,” and the like are intended to
convey inclusion without mitation, unless otherwise specifically indicated.

{00731 As used herein, the term “comprising” also specifically inchudes embodiments “counsisting of”
and “consisting essentially of” the recited elements, undess specifically indicated otherwise. For
example, a muluspecific ABP “comprising a digbody” mchudes a multispecific ABP “consisting of a
diabody™ and a multispecific ABP “consisting essentially of a diabody ™

[0074] The term “about” indicates and encompasses an indicated value and a range above and below
that value. In certain embodiments, the term “about” indicates the designated value = 10%, £ 5%, or £
1%. In certain embodiments, where applicable, the term “about” indicates the designated value(s) =
one standard deviation of that value(s).

18675] The termas “TIGIT,” “TIGIT protein,” and “TIGIT antigen” are used interchangeably heretn {o
refer to human TIGIT, or any variants (e.g., splice variants and allelic variants), isoforms, and species
homologs of human TIGIT that are naturally expressed by cells, or that are expressed by cells
transfocted with a #igif gene. In some aspects, the TIGIT protein is a TIGIT protein naturally
expressed by a primate (¢.g., a monkey or a human), a rodent (¢.g., a mouse or a rat), a dog, a camel, a
cat, a cow, a goat, a horse, or a sheep. In some aspects, the TIGIT protein is human TIGIT WTIGIT,
SEQ ID NO:1). Without being bound by theory, it is believed that positions 1-21 of SEQ 1D NO:1
encode a signal peptide; positions 22-141 of SEQ ID NO:1 encode the extraceliular domain of the
mature TIGIT protein; positions 142-162 of SEQ ID NO:1 encode a transmembrane domain; and
positions 163-244 of SEQ ID NO:1 encode a cytoplasmic domaim. See UniProt KB - Q495A1
(TIGIT HUMAN), at www sniprot org/uniprot/Q495 A1, accessed September 28, 2015 In some
aspects, the TIGIT protein is a cynomolgas monkey TIGIT (¢TIGIT; SEQ 1D NO:2). In some aspects,
the TIGIT protein is a murine TIGIT (o TIGIT) having the sequence provided 1 SEQ ID NG3. In
some aspects, the TIGIT proten 1s a murine TIGIT mTIGIT) having the sequence provided in SEQ
ID NCiE38, As wsed herein, if a SEQ 1D NO is not specified, the terms “mTIGIT,” “murine TIGIT”
and “mouse TIGIT mean SEQ ID NO: 3 and/or SEQ 1D NO: 138, In some aspects, the TIGIT protein
15 3 fudl-length or unprocessed TIGIT protein. In some aspects, the TIGIT protein 1s a truncated or
processed TIGIT protein produced by post-transistional modification. TIGIT s also known by a
variety of synonyms, including WUCAM, VSIGY, and Vstm3.

[0876] The term “immonoglobulin” refers to a clags of structorally related proteins generally
comprising two pairs of polypeptide chains: one pair of light (L) chains and one pair of heavy (H)
chains. In an “mtact immunoglobulin.” all four of these chains are mterconnected by disulfide bonds.
The structure of immunoglobulins has been well characterized. See, e.g., Paul, Fundamental

Immunology 7th ed., Ch. 5 (2013) Lippincott Williams & Wilking, Plladelphia, PA. Briefly, cach
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heavy chain typically comprises a heavy chain vanable region (Vy) and a heavy chain constant region
{Cq). The heavy chain constant region typically comprises three domains, abbreviated Cyy, Cyg,. and
Cys. Fach light chain typically comprises a hight chain variable region (V1) and a light chain constant
region. The light chain constant region typically coraprises one domain, abbreviated Cy.

[8677] The term “antigen-binding protein” (ABP) refers to a protein comprising one or more antigen-
binding domains that specifically bind to an antigen or epilope. In some embodiments, the antigen-
binding domain binds the antigen or epiiope with specificity and affinty similar o that of naturally
occwrring anfibodies. In some embodiments, the ABP comprises an antibody. In some embodiments,
the ABP consists of an antibody. In some embodiments, the ABP consists essentially of an antibody.
In some embodiments, the ABP comprises an alternative scaffold. In some embodiments, the ABP
consists of an alternative scaffold. In some embodiments, the ABP consists cssentially of an
alternative scaffold. In some cmbodiments, the ABP comprises an antibody fragment. In some
embodiments. the ABP consists of an antibody fragment. In some embodiments, the ABP consists
essentially of an antibody fragment. A “TIGIT ABP.” “anti-TIGIT ABP,” or "TiGIT-specific ABP” is
an ABP, as provided herein, which specifically binds to the antigen TIGIT. In some embodiments, the
ABP binds the extracellular domain of TIGIT. In certain embodiments, a TIGIT ARP provided herein
binds to an epitope of TIGIT that is conserved between or among TIGIT proteins from different
species.

[8078] The term “antibody” is used herein in its broadest sense and mcludes certain types of
mmumnoglobulin molecules comprising one or more antigen-binding domains that specifically bind to
an antigen or ecpitope. Ap astibody specifically imcludes imiact angibodies (e.g., intact
wamunoglobuling), antibody fragments. and rmulti-specific antibodies. An antibody is onc type of
ARP.

186791 The torm “alternative scaffold” refers to a molecule m which one or more regions may be
diversified to produce one or more antigen-binding domains that specifically bind to an antigen or
epitope. In some cmbodiments, the antigen-binding domain binds the antigen or epitope with
specificity and affinity similar to that of an antibody. Exemplary alternative scaffolds include those
derived from fibronectin (e.g., Adnecting™), the B-sandwich (e.g., iMab), lipocalin (¢.g.. Anticalins®),
EETI-IVAGRP, BPTVLACI-DI/ITI-D? (e.g., Kuniiz domains), thioredoxin peptide aptamers, protein
A (e.g., Affibody™), ankyrin repeats (e.g., DARPins), gamma-B-crystallin/ubiquitin (c.g., Affiling),
CTLD; {e.g. Tetrapectins), Fynomers, and (LDLR-A wmodule) (e.g, Avimers) Additional
mformation on alternative scaffolds is provided in Binz et al., Nat. Biofechnol | 2005 23:1257-1268;
Skerra, Current Opin. in Biotech., 2007 18:295-304; and Silacci et al., J Biol Chem., 2014,
289:14392-14398; cach of which is incorporated by reference in its entirety. An altermative scaffold is
one type of ABP.

[8080] The term “antigen-binding domatr” means the portion of an ABP that is capable of

specifically binding to an antigen or cpitope. One example of an antigen-binding domain 15 an

16



WO 2017/059095 PCT/US2016/054484

antigen-binding domain formed by a Vi -V dimer of an antibody. Another example of an antigen-
binding domain is an antigen-binding domain formed by diversification of certain loops from the
tenth fibronectin type 11 domain of an Adnectin,

18681} The terms “full length antibody,” “intact antibody,” and “whole antibody” are used berein
mterchangeably {o refer to an antibody having a structure substantially similar to a naturally occurring
antibody structure and having heavy chains that comprise an Fe region. For example, when vsed to
refer to an IgG molecule, a “full lengih antibody™ is an antibody that comprises two heavy chains and
two light chamns.

[8082] The term “Fo region” means the C-terminal region of an imnmunoglobulin heavy chain that, in
naturally occwrring antibodics, interacts with Fo receptors and ceriain proteing of the complement
system. The structures of the Fo regions of various immunoglobuhins, and the glycosylation sites
contained therein, arc known in the art. See Schroeder and Cavacini, J. Alfergy Clin. Immunol., 2010,
125:541-52, meorporated by reference in its entirety. The Fe region may be a natorally occurring Fo
region, or an Fo region modified as described in the art or elsewhere tn this disclosure.

[0683] The Vg and VL regions may be further subdivided into regions of hypervariability
(“hypervariable regions (HVRs).,” alse called “complementarity determining regions” (CDRs))
mterspersed with regions that are more conserved. The more conserved regions are called framework
regions (FRs). Each Vy and V) gencrally compriscs three CDRs and four FRs, arranged m the
following order (frore N-terminus to C-termainus)y: FRLU - CDR1 - FR2 - CDR2 - FR3 - CDR3 - FR4
The CDRs are involved in antigen binding, and influence antigen specificity and binding affinity of
the antibody. See Kabat et al., Sequences of Profeins of Immumological Interest Sth ed. (1991) Public
Health Service, National Institutes of Health, Betheada, MD, incorporated by reference in its entirety.
[0884] The light chain from any vertebrate species can be assigned to one of two types, called kappa
(x) and lambda (i), based on the sequence of its constant domain.

j0885] The heavy chain from any vertebrate species can be assigned to one of five different classes
{or 1sotypes): IgA, IgD, IgE, 1g(, and IgM. These classes are also designated g, 6, €, v, and g,
respectively. The Ig( and IgA classes are further divided mnto subclasses on the basis of differences in
sequence and function. Humans express the following subelasses: 1gG1, 1gG2, 1gG3, G4, [gAl, and
IgA2,

{0086] The amino acid scquence boundaries of a CDR can be determined by one of skill in the art
using any of a number of known numbering schemes, including those described by Kabat et al,, supra
{“Kabat” numbering scheme); Al-Lazikani et al, 1997, J. Mol Biol, 273.927-948 {*Chothia”
numbering scherme);, MacCallum ot al, 1996, J Mol Biol 262:732-745 (“Contact” numbering
scheme);, Lefranc et al., Dev. Comp. Dmunol., 2003, 27:55-77 FIMGT” numbering scheme); and
Honegge and Plickthun, J. Mol Biol., 2001, 309:657-70 (* AHo” numbering scheme); each of which
i3 incorporated by reference in S entirety,

[0087] Table 1 provides the positions of CDR-L1, CDR-L2, CDR-L3, CDR-H1, CDR-H2, and CDR-~
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H3 as identified by the Kabat and Chothia schemes. For CDR-H1, residue numbering is provided
using both the Kabat and Chothia numbering schewes.

{0088] CDRs may be assigned, for example, using antibody numbering software, such as Abnum,
available at www biownf org.uk/abs/abnurn/, and described in Abhinandan and Martin, fmmunciogy,
2008, 45:3832-3839, incorporated by reference in its entirety.

Table 1. Residues in CDRg according to Kabat and Chothia numbering schemes.

CBR Kabat Chothia

L L24-L34 L24-134

£2 L3¢-L36 L30-L56

L3 L8s-197 L8e-L97

Hi (Kabat Numbering) H31-H358 HZ26-H32 or H34%
H1 (Chothia Numbering) H31-H3S H26-H32

H2 HS50-H6S H52-H56

H3 H95-H102 H95-H102

* The C-terminus of CDR-HI1, when numbered using the Kabat numbering convention, varics
between H32 and H34, depending on the length of the CDR

§06889] The “EU nunbering scherne” is generally used when referring o 3 residue in an andibody
heavy chain constant region {¢.¢., as reported m Kabat ot al., supra). Unless stated otherwise, the EU
numbering scheme is used to refer to residues in antibody heavy chain counstant regions described
herein.

{0090] An “anuibody fragment” comprises a portion of an intact antibody, such as the antigen-
binding or vartable regiom of an indact antibody. Antibody fragments isclude, for example, Fv
fragments, Fab fragments, Fab), fragments, Fab® fragments, scFv (sFv) fragments, and scFv-F¢
fragrments.

{0091 “Fv” fragments comprise a non-covalently-linked dimer of one heavy chain variable domain
and one light chain variable domain.

[8092] “Fab” fragments comprise, in addition o the heavy and light chain variable domains, the
constant domain of the light chain and the first constant domain {Cyy) of the heavy chain. Fab
fragmenis may be generated, for example, by recombinant methods or by papain digestion of a full-
{ength antibody.

{06931 “Fiab’),” fragments contan two Fab’ fragments joined, near the hinge region, by disulfide
bonds. F(ab'), fragments may be generated, for exaraple, by recombinant methods or by pepsin
digestion of an mtact antibody. The Fiab’) {fragments can be dissociated, for example, by treatment
with B-mercaptoethancl.

[0694] “Single~chain Fv7 or “sFv” or “scFv” antibody fragments comprise a Vy domain and a vV
domain in a single polypeptide chain. The Vi and Vo are gencrally linked by a peptide hinker. See
Phickthun A, (1994). Any suitable linker may be used. In some cmbodiments, the linker is a

(GGGGS), (SEQ D NO: 127, In some embodiments, n = 1, 2, 3, 4, 5, or 6. See Antibodics from
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Escherichia cofi. Tn Rosenberg M. & Moore G.P. (Eds), The Pharmacology of Monoclonal
Anithodies vol. 113 (pp. 265-313). Springer-Verlag, MNew York, incorporated by reference m s
entirety.

§8895] “scFv-Fo” fragments comprise an scFv attached to an Fo domain. For example, an Fo domais
may be attached to the C~termanal of the scFv. The Fo domain may follow the Vg or Vi, depending on
the onentation of the variable domains in the scFv (1e., Vg -V or Vy -V ). Any suitable Fo domain
koown in the art or described herein may be used. In some cases, the Fo domain comprises an IgG4 Fe
domain.

§0696] The term “single domeain antibody” refers tov a molecule 1o which one vanable domain of an
antibody specifically binds 1o an antigen without the presence of the other variable domain. Single
domain antibodies, and fragments thercof, are described in Arabi Ghahroudy et al., FEBN Letters,
1998, 414:521-5326 and Muvldermans ¢t al, Trends in Biochem. Sci., 2001, 26:230-245, cach of
which is incorporated by reference in s entivety. Single doman antibodies are also known as sdAbs
or nanobodies.

{0897] A “multispecific ABP” is an ABP that comprises two or more different antigen-binding
domains that collectively specifically bind two or more different epitopes. The two or more different
cpitopes may be cpitopes on the same antigen (e.g., a single TIGIT molecule expressed by a cell) or
on different antigens (e.g., different TIGIT molecules expressed by the same cell, or a TIGIT
molecule and a son-TIGIT molecule). In some aspects, a wulil-specific ABP binds two different
epitopes (G.c., a “bispecific ABP”). In some aspects, a multi-specific ABP binds three different
epitopes (e, a “inspecific ABP”). In some aspects, a multi-specific ABP binds four different
epitopes (1.e., a “quadspecific ABP”). In some aspects, a multi-specific ABP binds five different
epitopes (Le., a “quintspecific ABP™). In some aspects, a multi-specific ABP binds 6, 7, 8, or more
different epitopes. Each binding specificity may be present in any suitable valency. Examples of
multispecific ABPs are provided elsewhere in this disclosure.

[8098] A “monospecific ABP” s an ABP that comprises one or more binding sites that specifically
bind to a single epitope. An example of a monospecific ABP is a naturally ocourring Igls molecule
which, while divalent (.¢., having two antigen-binding domains), recogmzes the same epitope at each
of the two antigen-binding domains. The binding specificily may be present in any suitable valency.
[0699] The term “monoclonal antibody” refers to an antibody from a population of substantially
homogeneous antibodies. A population of substantislly hornogencous antibodies comprises antibodies
that are substantially similar and that bind the same epitope(s), except for variants that may normally
arise during production of the monoclonal antibody. Such varnants are generally present in only minor
amounts. A monoclonal antibody is typically obtained by a process that includes the selection of a
single antibody from a plurality of antibodies. For exarple, the selection process can be the selection
of a unique clone from a plurality of clones, such as a pool of hybridoma clones, phage clounes, yeast

clones, bactenial clones, or other recombinant DNA cloncs. The sclected antibody can be further
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altered, for example, to mmprove affinity for the target (Caffinity maturation”), to humanize the
antibody, to iraprove its production in cell culture, and/or to reduce its inunuBogenicity it a subject.
{0180] The term “chimeric antibody” refers to an antibody in which a portion of the heavy and/or
light chain is denived from a particular source or species, while the remainder of the heavy and/or
light chain 1s derived from a different source or specics.

[0181] “Humanized” forms of non-human antibodies are chimeric antibodies that contain mirumal
sequence derived from the nos-homan antibody. A humanized antibody is gernerally a bumaan
antibody (recipient antibody) in which residues from one or more CDRs are replaced by residues from
one or more CDRs of a non-human antibody (donor antibody). The donor antibody can be any
suitable non-human antibody. such as a mouse, rat, rabbit, chicken, or non-human primate antibody
having a desired spectficity, affinity, or biclogical effect. In some itnstances, selected framework
region residues of the recipient antibody are replaced by the corresponding framework region residues
from the donor antibody. Humanized antibodies may also comprise residues that are not found in
either the recipient antibody or the donor antibody. Such readifications may be made i further refine
antibody function. For further details, see Jones et al,, Nature, 1986, 321:522-525; Riechmann et al,,
Nature, 1988, 332:323-329; and Presta, Curr. Op. Struct. Biol., 1992, 2:593-396, each of which is
mcorporated by reference in its entirety,

[0102] A “human antibody” is one which possesses an amino acid sequence corresponding to that of
an antibody produced by a human or a human cell, or derived from a nos-human source that utilizes a
human antibody repertoire or human antibody-encoding sequences (c.g., obtained from human
sources or designed de novo). Human antibodies specifically exchude humanized antibodies.

[0103] An “isolated ABP” or “isolated nucleic acid” is an ABP or nucleic acid that has been
separated and/or recovered from a component of its natural environment. Components of the natural
enviropment may nclude enzymes, hormones, and other proteinaceons or ponproteinacecus materials.
In some embodiments, an isolated ABP is purified to a degree sufficient (o obtain at least 15 residues
of N-terminal or mtemal amino acid sequence, for example by use of a spinning cup sequenator. In
some embodiments, an isolated ABP is purified to homogeneity by gel electrophoresis {(e.g., SDS-
PAQGE) ander reducing or nonreducing conditions, with detection by Coomassie bloe or sitver stain.
In some embodiments, an isolated ABP may nclude an ABP in sifu within recombinant cells, since at
least one component of the ABP’s natural environment is not present. In some aspects, an isolated
ABP or isolated nucleic acid is prepared by at least one purification step. In some embodiments, an
1solated ABP or isolated nucleic acid is punified to at least 80%, 83%, 90%, 93%, or 99% by weight.
In some embodiments, an isolated ABP or 1solated nocleic acid 1s purified (o at least B0%, 83%, 90%,
5%, or 99% by volume. In some embodiments, an isolated ABP or isclated nucleic acid is provided
as a solution comprising at least 85%, 90%, 95%, 98%, 99% to 100% ABP or nucleic acid by weight.
In some embodiments, an isolated ABP or isolated nucleic acid is provided as a solution comprising at

feast 85%, 90%, 95%, 98%. 99% to 100% ABP or nucleic acid by volume.
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[0184] “Affinity” refers to the strength of the swm total of non-covalent nteractions between a single
binding site of a molecule (e.g., an ABP) and its binding partner {¢.g., an andigen or epttope). Unless
indicated otherwise, as used herein, “affinity” refers to intrinsic binding affinity, which reflects a 111
mteraction between members of a binding pair (e.g., ABP and antigen or epitope). The affinity of a
molecule X for its partner Y can be represented by the dissociation equilibrium constant (Kp). The
kinetic components that contribute to the dissociation equbibriom constant are described 10 more

detail below. Affinity can be measured by common methods known in the art, including those

®y

described herein, such as surface plasmon resonance (SPR) technology (e.g.. BIACORE"™) or biolaver
interferometry (.g., FORTEBIO™).

{0165] With regard to the binding of an ABP to a target molecule, the terms “bind” “specific
binding,” “specifically binds to,” “specific for,” “selectively binds,” and “selective for” a particular
antigen (c.g., a polypeptide target) or an epitope on a particular antigen mean binding that is
measurably different from a now-specific or non-selective interaction (c.g., with a non-target
modecule). Specific binding can be measured, for example, by measuring binding to a target molecule
and comparing it to binding to a non-target molecule. Specific binding can also be deternuned by
competition with a control molecule that mimics the epitope recognized on the target molecule. Tn that
case, specific binding is indicated if the binding of the ABP to the target molecule 18 competitively
mhibited by the control molecule. In some aspects, the affinity of a TIGIT ABP {or a non-target
molecule 15 kess than about 50% of the affinity for TIGIT. In some aspects, the affinty of a TIGIT
ABP for a non-target molecule s less than about 40% of the affimity for TIGIT. In some aspects, the
affinity of a TIGIT ABP for a non-target molecule is less than about 30% of the affinuty for TIGIT. In
some aspects, the affinity of a TIGIT ABP for a non-target molecule is less than about 20% of the
affinity for TIGIT. In some aspects, the affinity of a TIGIT ABP for a non-target molecule is less than
about 10% of the affiniy for TIGIT. In some aspects, the affinity of a TIGIT ABP for a non-target
molecule 1s Iees than about 1% of the affimty for TIGIT. In some aspects, the affinity of a TIGIT ARP
for a non-target molecule is less than about 8.1% of the affiniy for TIGIT.

[#106] The term “ky” (sec™), as used herein, refers to the dissociation rate constant of a particular
ABP- antigen interaction. This value 1s also referred 1o as the k¢ valoe.

[0167] The term “k,” (M7 xsec™), as used herein, refers to the association rate constant of a particular
ABP-antigen interaction. This value is also referred to as the kg, value.

19188] The tenm “Kg” (M), as used berein, refers {o the dissociation equilibrium constant of a
particular ABP-antigen interaction. Ky = ky/k,. In some embodiments, the affinity of an ABP 1
described 1n termas of the Kp for an interaction between such ABP and its antigen.  For clarity, as
konown in the art, a smaller Kp value indicates a higher affinity interaction, while a larger Ky value
mdicates a lower affimty mteraction.

[0109] The term “K,~ (M), as used herein, refers fo the association equilibrivm constant of a

particular ABP-antigen interaction. K, = k/kq.
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[0118] Ae “affiuty matored” ABP is an ABP with one or more alterations {e.g., 1o one or more
CDRs or FRs) relative to a parent ABP (iLe., an ABP from which the altered ABP is derived or
designed) that result in an improvement in the affinity of the ABP for its antigen, compared to the
parent ABP which does not possess the alteration(s). In some embodiments, an affinity matured ABP
has nanomolar or picomolar affinity for the target antigen. Affinity matured ABPs may be produced
using a variety of methods known in the art. For example, Marks ¢t al. (Bio/Technology, 1992,
10:779-783, incorporated by reference in s entirety) describes affinity maturation by Vg and Vo
domain shuffling. Random mutagenesis of CDR and/or framework residues is described by, for
example, Barbas et al. (Proc. Nat. Acad. Sci. USA., 1994, 91:3809-3813); Schier et al,, Gene, 1993,
169:147-155; Yelton et al., J. Immunol., 1995, 155:1994-2004; Jackson et al,, .J. Immunol., 1995,
154:3310-33199; and Hawkins et al, J. Mol Biol | 1992, 226:889-896G; each of which is incorporated
by reference in its entirely.

[0111] An “mnmunoconjugate” is an ABP conjugated to one or more heterologous molecule(s), such
as a therapeutic or diagnostic agent.

[6112] “Effector functions” refer to those biological activities mediated by the Fo region of an
antibody, which activitics may vary depending on the antibody isotype. Examples of antibody effector
functions include Clg binding to activate complement dependent cytotoxicity (CDC), Fe receptor
binding 1o activate antibody-dependent cellular cytotoxicity (ADCO), and antibody dependent cellular
phagocyiosis (ADCP).

[0113] When used herein in the context of two or more ABPs, the term “competes with” or “cross-
corapetes with” indicates that the two or more ABPs compete for binding (o ap antigen {e.g., TIGIT).
In one exemplary assav, TIGIT is coated on a surface and contacted with a first TIGIT ABP, after
which a second TIGIT ABP 1s added. In ancther exemplary assay, a first TIGIT ABP is coaled on a
surface and contacted with TIGIT, and then a second TIGIT ABP 1 added. If the presence of the first
TIGIT ABP reduces binding of the second TIGIT ABP, in either assay, then the ABPs compete with
cach other. The term “competes with” also nchudes combinations of ABPs where one ABP reduces
binding of another ABP., but where no competifion is observed when the ABPs are added in the
reverse order. However, in some embodiments, the first and second ABPs inhibit binding of each
other, regardless of the order in which they are added. In some embodiments, one ABP reduces
binding of another ABP to 118 antigen by at least 25%, at least 50%, at least 60%, at least 70%, at least
R0%, at feast 85%, at least 90%, or at least 95%. A skilled artisan can sclect the concentrations of the
antibodics used in the competion assays based on the affinities of the ABPs for TIGIT and the
valency of the ABPs. The assays described i this defimition are ilhustrative, and a skilled artisan can
utilize any suitable assay to determine if aniibodies compete with cach other. Suitable assays are
described, for example, in Cox et al., “hnmunoassay Methods,” i Assay Guidance Manual {Inferpet],
Updated December 24, 2014 {www.nchindm nith gov/books/NBK 92434/, accessed September 29,

20135y, Silman et al., Cyfometry, 2001, 44:30-37; and Finco et al, J. Pharm. Biomed. Anal | 2011,
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54:351-338; cach of which is incorporated by reference in its entirety.

§0114] The term “epitope” weans a portion of an antigen that specifically binds 1o an ABP. Epitopes
frequently consist of surface-accessible amino acid residues and/or sugar side chains and may have
specific three dimensional structural characteristics, as well as specific charge characteristics.
Conformational and non-conformational epitopes are distinguished in that the binding to the former
but not the latter may be lost in the presence of denaturing solvenis. An epitope may comprise amino
acid residues that are directly involved in the binding, and other amino acid residues, which are not
directly involved in the binding. The epitope to which an ABP binds can be determined using known
techuniques for epitope deterraination such as, for exampie, testing for ABP binding to TIGIT vartanis
with different point-mutations, or to chimeric TIGIT variants.

[8115] Percent “identity” between a polypeptide sequence and a reference sequence, is defined as the
percentage of amino acid residues in the polypeptide sequence that are wdeniical to the amino acid
residues in the reference sequence, after aligning the sequences and introducing gaps, if necessary, to
achieve the maximum percent sequence identity. Alignment for purposes of determining percent
amino acid sequence identity can be achicved in various ways that are within the skill in the art, for
instance, using publicly available computer software such as BLAST, BLAST-2Z, ALIGN,
MEGALIGN (DNASTAR), CLUSTALW, CLUSTAL OMEGA, or MUSCLE software. Those skilled
i the ar! can determine appropriate parameters for alipming sequences, including any algorithms
needed to achieve maximal alignment over the full length of the sequences being compared.

[0116] A “conservative substitution” or a “conservative amino acid substitution,” refers to the
substitution an amino acid with a chemdcally or functionally similar amino acid. Conservative
substitution tables providing similar amino acids are well known in the art. By way of example, the
groups of amino acids provided n Tables 2-4 are, in some embodiments, considered conservative
substitutions for one another,

Table 2. Selected groups of amino acids that are considered conservative substitutions for one

another, in certain embodiments.

Acidic Residues D and E

Basic Besidhies K, R, and H
Hydrophilic Uncharged Residues S, T.N, and 3
Aliphatic Uncharged Residues G, ALY, L, and 1
\Non-polar Uncharged Residues C. M, and P
Aromatic Residhies F, Y, and W

Table 3. Additional sclected groups of amino acids that are considered conservative substitutions for

one ancther, in certain embodiments.

Crroup | A, S and T
Group 2 D and B
Group 3 N and
Crranup 4 R and K
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Coroup 5 . L. and M
rroup 6 F Y, and W

Table 4, Further selected groups of amino acids that are considered conservative substitations for one

another, in certain embodiments.

Group A A and G
Ciroup B D and E
Crronp C N and O
Group D R, K, and H
Group F LM,V
Crroup & F Y, and W
Group & Sand T
Group H Cand M

[0117] Additional conservative substitutions may be found, for example, in Creighton, Proteins:
Structures and Molecular Properties 2nd ed. (1993) W. H. Freeman & Co., New York, NY. An ABP
gencrated by making one or more conservative substitntions of amino acid residucs in a parerd ABP &5
referred to as a “conservatively modified variant.”

[6118] The term “amino acid” refers (o the twenty common naturally occarring amino acids.
Naturally occurtng amino acids inchude alanine (Ala, A), arginine (Arg, R), asparagine (Asn, N),
aspartic acid (Asp; D), cysteine (Cys: C); ghuitamic acid (Glo; E), glutamine (Gln;, Q), Glycine (Gly;
Gy, histidine (Hig; H), iscleucine (lle; D), leucine (Lew; L), lysine (Lys; K). methionine (Met, M),
phenylalanine (Phe; F), proline (Pro; B), senine (Ser; 8), threonine (Thr, T), tryptophan (Trp, W),
tyrosine (Tyr, Y), and valine (Val, V.

[0119] The term “vector,” as used herein, refers to a nucleic acid molecule capable of propagating
another nucleic acid to which it 1s huoked. The term includes the vector as a self-replicating nocleic
acid structure as well as the vector incorporated 1ato the genome of a host cell into which it has been
mtroduced. Certain vectors are capable of directing the expression of nucleic acids to which they are
operatively linked. Such vectors are referred to herein as “expression vectiors.”

[0120] The terms “host cell,” “host cell line.” and “host cell culture” are used interchangeably and
refer to cells into which an exogenous nucleic acid has been introduced, and the progeny of such celis.
Host cells include “wtransformants” {or “transformed cells™) and “transfectants” (or “transfected
cells”y, which cach include the primary transformed or transfecied cell and progeny derived
therefrom. Such progeny may aoi be completely identical in nucieie acid content o a parent cell, and
may confain mutations.

[0121] The term “weating” {and variations thercof such as “treat” or “treatment”) refers to clinical
intervention in an attempt to alter the natural course of a disease or condition in a subject in need
thereof. Treatment can be performed both for prophylaxis and during the course of clinical pathology.
Diesirable effecis of treatment toclude preventing occurrence or recurrence of disease, alleviation of

symptoms, dimimshment of any direct or indirect pathological consequences of the disease,
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preventing metastasis, decreasing the rate of discase progression, amchoration or palhation of the
discase state, and remission or improved prognosis.

{01221 As used herem, the term “therapeutically effective amount” or “effective amount” refers to an
amount of an ABP or pharmaceutical composition provided berein that, when admuimistered to a
subject, 15 effective to treat a discase or disorder.

[0123] As vsed herein, the term “sobject” means a mammalian subject. Exemplary subjects melude
humans, monkeys, dogs, cats, mice, rats, cows, horses, camels, goats, rabbits, and sheep. In certain
embodiments, the subject is a human. In some embodiments the subject has a disease or condifion that
can be treated with an ABP provided herein. Jn some aspecis, the disease or condition is a cancer. In
some aspects, the discase or condition is a viral infection.

[0124] The term “package mnsert” 18 used to refer to mstractions customarily included 1n commercial
packages of therapeutic or diagnostic products (e.g., kits) that contain mformation about the
indications, usage, dosage, administration, combination therapy, contraindications and/or warnings
concerning the use of such therapeutic or diagnostic products.

[0125] The term “cytotoxic agent,” as used herein, refers to a substance that inhibits or prevents a
cellular function and/or causes cell death or destruction.

[0126] A “chemotherapeutic agent” refers to a chemical compound useful in the treatment of cancer.
Chemotherapeutic agents include “anti-hormonal agents” or “endocrine therapeutics” which act to
regulate, reduce, block, or inhibit the effects of hormones that can promote the growth of cancer.
[0127] The term “cyvtostatic agent” refers to a compound or composition which arrests growth of a
cell erther in vitro or in vivo. In some embodunents, a cytostatic agent is an agent that reduces the
percentage of cells in 5 phase. In some embodiments, a cyviostatic agent reduces the percentage of
cells in S phase by at least about 20%, at least about 40%, at least about 60%, or at least about 80%.
19128] The term “mumor” refers to all neoplastic cell growth and proliferation, whether malignant or
benign, and all pre~cancerous and cancerous cells and tissues. The tenms “cancer,” “cancerous,” “cell
profiferative disorder,” “proliferative disorder” and “tumor” are not mutually exclusive as referred to
herein. The terms “cell proliferative disorder” and “proliferative disorder” refer to disorders that are
associated with some degree of abnormal cell proliferation. In some embodiments, the cell
proliferative disorder 1s a cancer. In some aspects, the tumor is a solid tumor.  In some aspects, the
tumor 18 a hematologic malignancy.

18129] The term “pharmaceutical composition” refers to a preparation which is 1o such form as {o
permit the biological activity of an active ingredient contamed therein to be effective in treating a
subject, and which contains no additional components which are unacceptably toxic to the subject in
the amounts provided in the pharmaceutical composition.

[013¢] The terms “modulate” and “modulation” refer to reducing or inhibiting or, alternatively,
activating or increasing, a recited variable.

[6131] The terms “increase” and “activate” refer 1o an increase of 10%, 20%, 30%, 40%, 50%, 60%,
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70%, 75%, 80%, 85%, 90%, 95%, 100%, 2-fold, 3-fold, 4-fold, 5-fold, 10-fold, 20-fold, 50-fold, 100-
fold, or greater in a recited vanabie,

[6132] The terms “reduce” and “inhibit” refer to a decrease of 10%, 20%, 30%, 40%, 50%, 60%,
70%, 75%, 80%, 83%, 90%, 93%, 2-fold, 3-fold, 4-fold, 3-fold, 10-fold, 20-fold, 50-fold. 100-fold, or
greater in a recited variable.

[6133] The term “agonize” refers {o the activation of receptor signaling to induce a biclogical
response associated with activation of the receptor. An “agonist” is an entity that binds to and
AgONIZES a TECEPIoT.

[#134] The termy “antagonize” refers to the inhibition of receptor signaling to inhibit a biclogical
response associated with activation of the receptor. An “antagomst” is an entity that binds to and
antagonizes a receptor.

[0135] The term “effector T cell” includes T helper G.o., CD4+) cells and cviotoxic (e, CD8+ T
cells. CD4+ effector T cells contribute to the development of several immunclogic processes,
meluding maturation of B cells into plasma celis and memory B cells, and activation of cytotoxic T
cells and macrophages. CD8&+ effector T cells destroy virus-infected cells and tumor cells. Sze Seder
and Ahmed, Nature fmmupol., 2003, 4:833-842, mcorporated by reference in its entirety, for
additional information on effector T cells.

[0136] The term “regulatory T cell” includes cells that regulate immunoclogical tolerance, for
example, by suppressing effector T cells. In some aspects, the regulatory T cell has a
CD4+CD25+Foxp3+ phenotype. In some aspects, the regulatory T cell has a CD8+CD23+ phenotype.
See Nocentini ¢t al., Br. J Pharmacol., 20612, 165:2689-2099, mcorporaied by reference in its
entirety, for additional information on regulatory T cells expressing TIGIT.

[0137] The term “dendritic cell” refers to a professional antigen-presenting cell capable of activating

a paive T cell and stimulating growth and differentiation of a B cell.

2. TIGET Antigen-Binding Proteins
2.1, TIGIT Binding and Target Cells

[0138] Provided herein are ABPs that specifically bind to TIGIT. In some aspects, the TIGIT 1s
KTIGIT (SEQ ID NO: 1. In some aspects, the TEGIT 1s ¢ TIGIT (SEQ 1D NO:2). In some aspects, the
TIGIT is mTIGIT with the sequence provided in SEQ 1D NO:3. In some aspects, the TIGIT is
mTIGIT with the sequence provided 1o SEQ ID NGO 138,

[0139] In some embodiments, the ABPs provided herem specifically bind to hTIGIT (8EQ 1D
NGO, CTIGIT (SEG D NO:2Y, and mTIGIT of SEQ ID NO3. In some embodiments, the ABPs
provided herein specifically bind to RTIGIT (SEQ ID NG L), ¢TIGIT (SEQ ID NG:2), and mTIGIT of
SEQ 1D NO:138. In some embodiments, the ABPs provided herein specifically bind to hTIGIT (8EQ
[0 NG: 1), and ¢ TIGIT (SEQ ID NO:2). In some embodiments, the ABPs provided herein specifically
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bind to hTIGIT (BEQ ID NO:1). In some embodiments, the ABPs provided herein do not bind
wmTHGIT of SEQ 1D NG3. In some enmbodiments, the ABPs provided herein do not bind e TIGIT of
SEQID NO:138.

§0148] In some embodimends, the ABPs provided herein specifically bind to the exiracelhular domain
of TIGIT.

{0141} In some embodiments, an ABP provided herein is an anttbody. In some embodiments, an
ABP provided herein is an antibody fragreent. In somwe embodiments, an ABP provided berein is an
alternative scaffold.

§0142] The TIGIT may be expressed on the surface of any suitable target cell. In somse embodiments,
the target cell is a T cell. In some embodiments, the target cell is an effector T ccll. In some
embodiments, the target cell is a regulatory T cell. In some embodiments, the target cell is a natural
fatler (NK) cell. In some embodiments, the target cell is a natural kitler T (NKT) cell.

{01437 In some cmbodiments, the ABPs provided herein comprise an nmmumoglobulin molecule. In
some embodiments, the ABPs provided berein consist of an immunoglobulin molecule. Tn some
embodiments, the ABPs provided herein consist essentially of an immunoglobulin molecule. In some
aspects, the immunoglobulin molecule comprises an antibody. In some aspects, the immunoglobulin
molecule consists of an antibody. In some aspects, the immunoglobulin molecule consists essentially
of an antibody.

{0144] In soine embodisents, the ABPs provided herein comprise a light chain. I some aspects, the
light chain is a kappa light chain. In some aspects, the light chain is a lambda light cham.

{0145] In some embodiments, the ABPs provided herein comprise a kappa light chain comprising
SEQ ID NG: 126,

[0146] In some cmmbodiments, the ABPs provided heren comprise a heavy chain. In some aspects,
the heavy chain is an IgA. In some aspects, the heavy chain is an IgD. In some aspecis, the heavy
chain is an IgE. In some aspects, the heavy chain is an 1g(G. In some aspects, the heavy chain is an
IgM. In some aspects, the heavy chain is an IgGl. In some aspects, the heavy chain is an IgG2. In
some aspects, the heavy chain is an Tg(G3. In some aspects, the heavy chain is an IgG4 In some
aspects, the heavy chain 1s an IgAl. In some aspects, the heavy chain is an IgA2.

j0147] In some cmbodiments, the ABPs provided herein comprise an 1gG4 heavy chain comprising a
sequence selected from SEQ ID NGO:533 and SEQ 1D NO:56. In some embodiments, the ABPs
provided herein comaprise an 1g(51 heavy chain comprising a sequence selected from SEQ ID NQG:57
and SEG 1D NG: 125

[0148] In some embodiments, the ABPs provided herein comprise an antibody fragment. In some
embodiments, the ABPs provided herein consist of an antibodv fragment. In some embodiments, the
ABPs provided herein consist cssentially of an antibody fragment. In some aspects, the antibody
fragreent is a8 Fv fragment. In some aspects, the antibody fragment is a Fab fragment. In some

aspects, the antibody fragment is a F(ab’), fragment. In some aspects, the antibody fragment is a Fab’
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fragment. Tn some aspects, the antibody fragment s an scFv (sFv) fragment. In some aspects, the
antibody fragment is an scFv-Fe fragment. In some aspects, the antibody fragment is a fragment of 3
single domain antibody.

§81497 In some embodimends, an andibody fragment provided herein is derived from ap iHustrative
antibody provided herein. In some embodiments, an antibody fragments provided herein is not
derived from an ilustrative antibody provided herein and may, for example, be wsolated de novo
according to the methods provided herein for obtaming antibody fragraents.

{0180] In some embodiments, an antibody fragment provided specifically binds hTIGIT. In some
embodiments, ap antibody fragment provided berein specifically binds ¢TIGIT. In some
embodiments, an antibody fragment provided hercin specifically binds mTIGIT. In some
embodiments, an antibody fragment provided herein specifically binds KTIGIT and ¢TIGIT. In some
embodiments, an antibody {ragment provided herein specifically binds hTIGIT and mTIGIT. In some
embodiments. an antibody fragment provided herein specifically binds ¢TIGIT and mTIGIT. In some
embodiments, an antibody fragment provided berein specifically binds bTIGIT, ¢TIGIT and mTIGIT.
j0181] In some embodiments, an antibody fragment derived from an antibody provided herem retains
affinity, as measured by Kg, for hTIGIT that is within about 1.5-fold, about 2-fold, about 3-fold, about
4-fold, about 5-fold, about 6-fold, about 7-fold, about 8-fold, about 9-fold or about 10-fold the affinidy
of such antibody. In some embodiments, an antibody fragment derived from an antibody provided
herein retains affinity, as measured by Kp, for ¢THGIT that is within about 1.5-fold, about 2-fold,
about 3-fold, about 4-fold, about $-fold, about 6-fold, about 7-fold, about 8-fold, about 9-fold or about
10-fold the affinigy of such antibody. In some embodiments, an antibody fragment derived from an
antibody provided herein retains affinity, as measured by Kp, for mTIGIT that is within about 1.5-
fold, about 2-fold, about 3-fold, about 4-fold, about 3-fold, about 6-fold, about 7-fold, about 8-fold,
about 9-fold or about 10-fold the affinity of such antibody. In some embodiments, an astibody
fragment derived from an antibody provided herein retains affinity, as measured by Ky, for both
BTIGIT and ¢TIGIT that is witlun about |.5-fold, about 2-fold. about 340ld, about 4-fold, about 3-
fold, about 6-fold, about 7-fold, about 8-fold, about 9-fold or about [0-fold the affinity of such
antibody. In some embodiments, an antibody fragment denved from an antibody provided hercin
retains affinity, as measured by Kyg, for both hTIGIT and mTIGIT that is within about 1.5-fold, about
2-fold, about 3-fold, about 4-fold, about 3-fold, about 6-fold, about 7-fold, about 8-fold, about 9-fold
or agbout 10-foid the affingy of such antibody. In some erabodiments, an antibody fragment derived
from an antibody provided hercin retains affinity, as measured by Ky, for both ¢TIGIT and mTIGIT
that is within about 1.5-fold, about 2-fold, about 3-fold, about 4-fold. about S-fold, about 6-fold, about
7-fold, about 8-fold, about 9-fold or about 10-fold the affinity of such antibody. In some
embodiments, an antibody fragment derived from an antibody provided herein retains affinity, as
measured by Kp, for all three of WTIGIT, ¢TIGIT and mTIGIT that 1s within about 1.5-fold, about 2-
fold, about 3-fold, about 4-fold, about 5-fold, about 6-fold, about 7-fold, about 8-fold, about 9-fold or
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about 10-fold the affinity of such antibody.

§0152] In some ewbodinnents, ae anttbody fragment provided herein retains the ability to antagonize
TIGEY, as measured by one or more assaye or biological effects described herein.  In some
embodiments, an antibody fragment provided herein retains the ability to prevent TIGIT from
nteracting with one or more of its ligands, as described herein.

[0153] In some embodiments, an antibody fragrment provided hercin competes for binding to TIGET
with an antibody sclected from MABL, MAB2, MAB3, MAB4, MABS, MAB6, MARB7, MABS,
MABY, MABIO, MABL1, MABI2 MABI3 MARI4 MABIS, MARLG, MABLI7, MABIS, MABIS,
MAB20, or MABZ1, each as provided in Table 3 of this disclosure.

[0154] In some embodiments, an antibody fragment provided herein inhibits binding of CD133 1w
TIGIT. In some embodiments, an antibody fragment provided herein mbibits binding of CD112 1o
TIGIT. In some embodiments, an antibody fragment provided herein mhibits association of CD226
with TIGIT.

§8155] In some ershodiments, an antibody fragmend provided hereis activates an effecior T cell or a
natural killer (NK) cell. In some embodiments, an antibody fragment provided herein decreases the
number of regulatory T cells tn a tissue or in circulation. In some cmbodiments, an antibody fragment
provided herein inhibits the suppression of an effector T cell by a regudatory T cell.

{0136] In somc embodiments, an anttbody fragment provided herein does not bind specifically to any
of PYRLI, PVYRL2, PVRL3, or PVRLA4,

[0157] In some embodiments, an antibody fragment provided herein binds murine TIGIT mTIGIT;
SEQ B3 NG 33 with an affinity lower {88 indicaied by higher Ky than the affinity of the antibody
fragment for hTIGIT, or does not bind mTIGIT.

[0158] In some embodiments, a fragment of an antibody provided herein binds the same epitope of
TIGIT as such antibody.

[0189] In some embodiments, the ABPs provided hercin are monoclonal antibodies. In some
embodiments, the ABPs provided herein are polyclonal antibodies.

[0160] Tn some cmbodiments, the ABPs provided herein comprise a chimeric antibody. In some
embodiments, the ABPs provided herein consist of a chimeric antibody. In some embodiments, the
ABPs provided herein consist essentially of a chimeric antibody. In some embodiments, the ABPs
provided herein comprise a humanized antibody. In some embodiments, the ABPs provided herein
consist of a humanized antibody . In some embodiments, the ABPs provided herein consist essentially
of a humanized antibody. In some embodiments, the ABPs provided hercin comprise a human
antibody. In some embodiments, the ABPs provided herein consist of a human antibody. In some
embodiments, the ABPs provided herein consist essentially of a human antibody.

[0161] In some embodiments, the ABPs provided herein are affinity matured. In some aspects, the
affinity matvred ABPs are affinity matured ABPs derived from an dlustrative ABP provided herein.

[0162] In some embodiments, the ABPs provided herein comprise an alternative scaffold. In some
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embodiments, the ABPs provided herein consist of an alicrnative scaffold. In some embodiments, the
ABPs provided herein consist essentially of an alternative scaffold. Any suitable alternative scaffold
may be used. In some aspects, the alternative scaffold is selected from an Adnectin™, an iMab, an
Anticalin®, an EETI-IVAGRP, a Kunitz domain, a thioredoxin peptide aptamer, an Afﬁbod'y@, a
DARPin, an Affilin, a Tetrancctin, a Fynomer, and an Avimer.

{01631 In some embodiments, an ABP provided heren mbibits binding of TIGIT to one or more
ligands of TIGIT. In some aspects, the ligand of TIGIT s selecied from one or more of poliovirus
receptor (PVR; CD155) and nectin-2 (CD112, PVRL2). In some aspects, the ABP inhibits binding of
TIGIT to one or more ligands of TIGIT by at least about 50%. In some aspects, the ABP inhibis
bimnding of TIGIT to one or more ligands of TIGIT by at least about 73%. In some aspects, the ABP
mhibits binding of TIGIT to one or more higands of TIGIT by at least about 90%. In some aspects, the
ABP inhibits binding of TIGIT to one or more ligands of TIGIT by at least about 95%.

[0164] In some embodiments, an ABP of the invention is an ABP that competes with an illustrative
ABP provided berein. In some aspects, the ABP that competes with the dlustrative ABP provided
heremn binds the same epitope as an illustrative ABP provided herein.

[0165] In some cmbodiments, an ABP provided herein does not bind PVRL4.

[0166] Tt 1s known that when an antibody is expressed in cells, the antibody is modified after
trapslation.  Examples of the posttranstational modification include cleavage of lysine at the C
terminal of the heavy chain by a carboxypeptidase; rodification of glutamine or glutamic acid at the
N termunal of the heavy chain and the hight chain (o pyroglutamic acid by pyroglutamylation;
ghycosylation; oxidation: dearmidation; and glycation, and it is koown that such posttransiational
modifications occur in various antibodies (See Journal of Pharmaceutical Sciences, 2008, Vol 97, p.
2426-2447, mcorporated by reference in its entirety). In some embodiments. an ABP of the invention
is an antibody or antigen-binding fragment thereof which has undergone postiransiational
modification. Examples of an antibody or antigen-binding fragment thercof which have undergone
posttransiational modification include an antibody or antigen-binding fragments thereof which have
undergone pyroghutamylation at the N terminal of the heavy chain varnable region and/or deletion of
Iysine at the C terminal of the heavy chamm. It is known in the art that such posttranslational
modification due to pyroglutamylation at the N terminal and deletion of lysine at the C terminal does
aot have any mfluence on the activity of the antibody or fragment thereof (Analytical Biochemistry,

2006, Vol. 348, p. 24-39, incorporated by reference in its entirety).

2.2. Segquences of TIGIT Antigen-Binding Proteins
2.2.4.¥Vy Domains

[6167] In some embodiments, an ABP provided herein comprises a Vy scquence selected from SEQ

D NOs: 4-24. In some cmbodiments an ABP provided hercin comprises a Vy sequence of SEQ 1D
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NO:4. In some embodiments an ABP provided herein comprises a Vy sequence of SEQ ID NO:3. In
some embodiments an ABP provided herein comprises a Vi sequence of SEQ ID NO:6. In some
embodiments an ABP provided herein comprises a Vg sequence of SEQ ID NO7. In some
embodiments an ABP provided herein comprises a3 Vy sequence of SEQ D NOG:E In some
embodiments an ABP provided herein comprises a8 Vy sequence of SEQ ID NGO, In some
embodiments an ABP provided herein comprises a Vy sequence of SEQ 1D NO:10. In some
embodiments an ABP provided hercin comprises a Vg sequence of SEQ 1D NG:1L In some
embodiments an ABP provided hercin comprises a Vy seguence of SEQ 1D NOI2. In some
embodimenis an ABP provided herein comprises 3 Vy sequence of SEQ 1D NGI3 In some
embodiments an ABP provided herein comprises a Vy sequence of 5EQ 1D NO 14, In some
embodiments an ABP provided hercin comprises a Vy sequence of SEQ 1D NG:15 In some
embodimenis an ABP provided hercin comprises a Vy sequence of SEQ 1D NO:16. In some
embodiments an ABP provided herein comprises a Vg sequence of SEQ D NG:17. In some
embodiments an ABP provided hercin comprises a Vg sequence of SEQ 1D NGI8. In some
embodiments an ABP provided hercin comprises a Vy sequence of SEQ 1D NO:19. In some
embodiments an ABP provided herein comprises a Vy sequence of SEQ ID NG:20. In some
embodiments an ABP provided herein comprises a Vy sequence of 5EQ 1D NO:21. In some
embodiments an ABP provided hercin comprises a Vy seguence of SEQ 1D NG:22. In some
embodimenis an ABP provided herein comprises a3 Vy sequence of SEQ 1D NG:23 In some
embodiments an ABP provided herein comprises a Vy, sequence of SEQ ID NO:24.

i9168] In some embodiments, an ABP provided berein comprises a Vi sequence having at least
about 50%, 60%, 70%, 80%, 90%, 95%, or 99% ideniily io an ilusirative Vy sequence provided in
SEQ ID NOs: 4-24. In some embodiments, an ABP provided herein comprises a Vy sequence
provided in SEQ ID NOs: 4-24, withupto 1, 2,3.4,5,6.7,8.9, 10, 11, 12, 13, 14, 15, 16, 17, 18,19,
26, 21, 22, 23, 24, or 25 amino acid substitutions. In some aspects, the amino acid substitutions are
conservative aming actd substitutions. In some embodiments, the ABPs described in this paragraph
are referred to herein as “variants.” In some embodiments, such variants are derived from a sequence
provided herein, for example, by affinity maturation, site directed mutagenesis, random mtagencss,
or any other method known in the art or described herein.  In some embodiments, such vanants are
not derived from a sequence provided herem and may, for example, be isolated de nove according to

the methods provided herein for obtaiming ABPs.

2.2.2.Vy, Bomaing

{0169] In some embodiments, an ABP provided herein comprises a Vi sequence selected from SEQ
ID NOs: 25-28. In some cnmbodiments an ABP provided herein comprises a Vi, sequence of SEQ ID
NO25. In some embodimeents an ABP provided berein comprises a Vi sequence of SEQ 1D NO:26.

In some embodiments an ABP provided herein comprises a Vi sequence of SEQ ID NG:27. In some
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embodiments an ABP provided herein comprises a Vi, sequence of SEQ 1D NG:28.

[8170] In some cmbodiments, an ABP provided herein comprises a Vo sequence having at least
about 50%, 60%, 70%, 80%, 90%, 95%, or 99% identity to an illustrative Vi sequence provided in
SEQ 1D NOs: 25-28. In some embodiments, an ABP provided herein comprises a Vi sequence
provided in SEQ (D NQOs: 25-28, withup to 1,2, 3,4, 5,6, 7,8 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, or 25 amino acid substitutions. In some aspects, the amino acid substifutions
are conservative amino acid substitutions. In some embodiments, the ABPs described in this
paragraph are referred to herein as “variants.” In some embodiments, such variants are derived from a
sequence provided herein, for example, by affinity maturation, stie direcied mutagenesis, random
mutagenesis, or any other method known in the art or described herein. In some embodiments, sach
variants are not derived from a sequence provided herein and may, for example. be isolated de novo

according to the methods provided herein for obtaining ABPs.

2.2.3.Vy - V¢ Combingtions

{0171 In some embodiments, an ABP provided herein comprises a Vy sequence sclected from SEQ
ID NOs: 4-24 and a Vi sequence selected from SEQ ID NOs: 235-28.

{0172] In some embodiments, an ABP provided herein comprises a Vi sequence of SEQ ID NO:4
and a Vy sequence of SEQ ID NO:25. In some embodiments, an ABP provided hercin comprises a Vi
sequence of SEQ ID NO:5 and a Vi sequence of SEQ 1D NO:Z3. In some embodiments, an ABP
provided herein comprises a Vi sequence of SEQ ID NO:6 and a Vi sequence of SEQ ID NO:235. In
some embodiments, an ABP provided herein comprises a Vy sequence of SEQ 1D NO:7 and a VvV,
sequence of SEQ ID NO:25. In some embodiments, an ABP provided herein comprises a Vy
sequence of SEQ ID NO.8 and a Vi sequence of SEQ ID NO:23. In some embodiments, an ABP
provided herein comprises a Vy sequence of SEQ ID NG9 and a VL sequence of SEQ 1D NO:26. In
some crmbodiments, an ABP provided herein comprises a Vi sequence of SEQ 1D NO:10 and a Vi,
sequence of SEQ ID NO:26. In some embodiments, an ABP provided herein compriscs a Vy
sequence of SEQ ID NGO 11 and a V. sequence of SEQ ID NO:26. In some embodiments, an ABP
provided herein corgprises 3 Vi sequence of SEQ 1D NO:12 and a Vo, sequence of SEQ 1D NG:26. In
some cmbodiments, an ABP provided herein comprises a Vi sequence of SEQ ID NO:13 and a V),
sequence of SEQ ID NO:26. In some embodiments, an ABP provided herein comprises a Vy
sequence of SEQ ID NO:14 and a V{ sequence of SEQ 1D NO:26. In some embodiments, an ABP
provided herein comprises a Vi sequence of SEQ 1D NO:15 and a V), sequence of SEQ ID NG:26. In
some embodiments, an ABP provided herein comprises a Vg sequence of SEQ ID NO:16 and a VL
sequence of SEQ ID N(G:27. In some embodiments, an ABP provided herein comprises a Vy
sequence of SEQ ID NO:17 and a Vi sequence of SEQ ID NO:27. In some embodiments, an ABP
provided herein comprises a Vy sequence of SEQ 1D NO:18 and a Vi sequence of SEQ ID NG:27. In

some embodiments, an ABP provided herein comprises a Vy sequence of SEQ ID NO: 1% and a V),
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sequence of SEQ ID NG:27. In some embodiments, an ABP provided hercin comprises a Vy
sequence of SEQ ID NO:20 and a Vi sequence of SEQ 1D NO:27. In some embodiments, an ABP
provided herein comprises a Vi sequence of SEQ 1D NO:21 and a V), sequence of SEQ IDNG:27. In
some embodiments, an ABP provided herein comprises a Vg sequence of SEQ ID NO:22 and a VL
sequence of SEQ ID NO:28. In some embodiments, an ABP provided hercin comprises a Vy
sequence of SEQ ID NO:23 and a Vi sequence of SEQ ID NO:28. In some embodiments, an ABP
provided berein comprises a Yy sequence of SEQ ID NO:24 and a Vi sequence of SEQ ID NG:Z8.
{6173] In some embodiments, an ABP provided herein comprises 3 Vi sequence of SEQ ID NO:4
and a Vo sequence of SEQ 1D NO:26. In some embodiments, an ABP provided herein comprises a Vi
sequence of SEQ ID NO:4 and a Vi sequence of SEQ 1D NO:27. In some embodiments, an ABP
provided herein comprises a Vi sequence of SEQ ID NG:4 and a Vi sequence of SEQ 1D NO:28.
[0174] In some embodiments, an ABP provided herein comprises a Vi sequence of SEQ ID NO:S
and a V| sequence of SEQ ID NO:26. In some embodiments, an ABP provided herein comprises a
Vg sequence of SEQ ID NG5 and a Vi sequence of SEQ ID NO.27. In some embodiments, an ABP
provided herein comprises a Vg sequence of SEGQ D NO:35 and a Vi sequence of SEQ 1D NG:28.
[0175] In some crubodiments, an ABP provided herein comprises a Vi sequence of SEQ ID NG:6
and a Vi sequence of SEQ ID NO:26. In some embodiments, an ABP provided herein comprises a
Vg sequence of SEQ 1D NO:6 and a Vi, sequence of SEQ ID NG:27. In some embodiments, an ARP
provided herein comprises a Vy sequence of SEQ 1D NO:6 aud a Vi, sequence of SEQ D NG:28.
[6176] In some embodiments, an ABP provided herein comprises a Vg sequence of SEQ ID NG:7
and a Vi sequence of SEQ ID NG:26. In some embodiments, an ABP provided herein comprises a
Vy sequence of SEQ 1D NO:7 and a Vi sequence of SEQ 1D NO:27. In some embodimenis, an ABP
provided herein comprises a Vg sequence of SEQ ID NO:7 and a Vi, sequence of SEQ 1D NG:28.
§8177F In some embodiments, an ABP provided herein comprises a Vi sequence of SEQ 1D NGB
and a V¢ sequence of SEQ I3 N(G:26. In some embodiments, an ABP provided herein comprises a
Vi sequence of SEQ 1D NO:B and a Vi sequence of SEQ ID NO:27. In some embodiments, an ABP
provided herein comprises a Vy; sequence of SEQ ID NO:B and a V. sequence of SEQ 1D NO:28,
[0178] In some embodiments, an ABP provided herein comprises a Vi sequence of SEQ ID NO:S
and a V. sequence of SEQ ID NO:25. In some embodiments, an ABP provided herein comprises a
Vi sequence of SEQ ID NO:9 and a V|, sequence of SEQ ID NG:27. In some embodiments, an ABP
provided bercin comprises a Yy sequence of SEQ ID NGO and a Vi sequence of SEQ 1D NO28,
[8179] In some embodiments, an ABP provided herein comprises a Vy sequence of SEQ ID NG:10
and a Vi sequence of SEQ 1D NO:25. In some embodiments, an ABP provided herein comprises a
Vg sequence of SEQ 1D NG:10 and a Vi sequence of SEQ ID NO:27. In some embodiments, an ABP
provided herein comprises a Vi sequence of SEQ ID NO:10 and a V). sequence of SEQ 1D NO:28.
{018G] In some embodimends, an ABP provided herein comprises a Vy sequence of SEQ 1D NGOt

and a V| sequence of SEQ 1D NO:25. In some embodiments, an ABP provided herein comprises a

33



WO 2017/059095 PCT/US2016/054484

Vy sequence of SEQ ID NO: 11 and a Vi sequence of SEQ ID NO:27. In some embodiments, an ABP
provided herein comprises a Vi sequence of SEGQ ID NO: 11 and a Vi sequence of SEQ 1D NG:28.

{0181 In some embodiments, an ABP provided herein comprises a Vy sequence of SEQ 1D NO:i2
and a Vi sequence of SEQ I3 NG:25. In some embodiments, an ABP provided herein comprises a
Vg sequence of SEQ 1D NO:12 and a Vi sequence of SEQ 1D NO:27. In some embodiments, an ABP
provided herein comprises a Vy seguence of SEQ 1D NO:12 and a Vi, sequence of SEQ ID NO:28.

§8182] In some cmbodunents, an ABP provided herein comprises a Vy sequence of SEQ ID NO:13
and a V¢ sequence of SEQ I3 NG:235. In some embodiments, an ABP provided herein comprises a
Vg sequence of SEQ 1D NO:13 and a Vi sequence of SEQ ID NG:27. In some embodiments, an ABP
provided herein comprises a Vy sequence of SEQ ID NO:13 and a Vi, sequence of 5EQ 1D NO:28.

{0183] In some embodiments, an ABP provided herein comprises a Vi sequence of SEQ ID NO: 14
and a VL sequence of SEQ 1D NO:25. In some embodiments, an ABP provided herein comprises a
Vi sequence of SEQ 1D NO:14 and a Vy sequence of SEQ ID NG:27. In some embodiments, an ABP
provided herein comprises a Vi sequence of SEQ ID NG 14 and a V1. sequence of SEQ ID NG:28.

{0184 In some embodiments, an ABP provided herein comprises a Vy sequence of SEQ ID NO:15
and a Vi sequence of SEQ 1D NO:25. In some embodiments, an ABP provided herein comprises a
Vy sequence of SEQ 1D NO:15 and a Vi sequence of SEQ ID NO:27. In some embodiments, an ABP
provided herein comprises a Vi sequence of SEQ ID NO: 15 and a V). sequence of SEQ 1D NO:28.

§018S] In some embodimends, an ABP provided herein comprises a Vy sequence of SEQ 1D NO:i6
and a Vi sequence of SEQ ID NO:25. In some embodiments, an ABP provided herein comprises a
Vy sequence of SEQ 1D NG: 16 and a Vi sequence of SEQ ID NO:26. In some embodiments, an ABP
provided herein comprises a Vy sequence of SEQ 1D NO:16 and a Vi sequence of SEQ 1D NO:28.

[0186] In some embodiments, an ABP provided herein comprises a Vy sequence of SEQ 1D NO:17
and a Vi sequence of SEQ I3 NG:25. In some embodiments, an ABP provided herein comprises a
Vg sequence of SEQ 1D NG 17 and a Vi sequence of 3EQ 1D NO:26. In some embodiments, an ARP
provided herein comprises a Vy seguence of SEQ 1D NO: 17 and a Vi, sequence of SEQ ID NO:28.

[0187] In some embodiments, an ABP provided herein comprises a Vy sequence of SEQ 1D NO:IS
and a Vi seguence of SEQ IB NG:235. In some cmbodiments, an ABP provided herein comprises a
Vi sequence of SEQ 1D NO:18 and a Vi sequence of SEQ D NG:26. I some eraboduments, an ABP
provided heremn comprises a Vy; sequence of SEQ ID NO: 18 and a V|, sequence of 5EQ 1D NG:28.

{0188] In some cmbodunents, an ABP provided herein comprises a Vy sequence of SEQ ID NG9
and a Vi sequence of SEQ I3 NG:23. In some embodiments, an ABP provided herein comprises a
Vy sequence of SEQ ID NO:19 and a V). sequence of SEQ ID NG:26. In some embodiments, an ABP
provided herein comprises a Vi sequence of SEQ ID NG 19 and a V1 sequence of SEQ ID NG:Z28.

j0189] In some embodiments, an ABP provided herein comprises a Vi sequence of SEQ ID NO:20
and a Vi sequence of SEQ ID NO:23. In some embodiments, an ABP provided herein comprises 3

Vy sequence of SEQ 1D NO:20 and a V. sequence of SEQ ID NO:26. In some embodiments, an ABP
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provided herein comprises a Vi sequence of SEQ ID NG:20 and a V), sequence of SEQ ID NO:28.

§0198] In some embodimends, an ABP provided herein comprises a Vy sequence of SEQ 1D NOG:21
and a Vi sequence of SEQ ID NO:25. In some embodiments, an ABP provided herein comprises a
Vg sequence of SEQ 1D NG:21 and a Vi sequence of SEQ ID NO:26. In some embodiments, an ABP
provided herein comprises a Vy; sequence of SEQ 1D NG:21 and a V). sequence of SEQ 1D NO:28.

{0191} In some embodiments, an ABP provided herein comprises a Vy sequence of SEQ 1D NO:22
and a Vi sequence of SEQ I3 NG:25. In some embodiments, an ABP provided herein comprises a
Vg sequence of SEQ 1D NG:22 and a Vi sequence of 3EQ 1D NO:26. In some embodiments, an ARP
provided herein comprises a Vi sequence of SEGQ ID NO:22 and a Vi sequence of SEQ ID NG:27.

{0192] In some embodiments, an ABP provided herein comprises a Vy sequence of SEQ 1D NO:23
and a Vi seguence of SEQ IB NG:235. In some cmbodiments, an ABP provided herein comprises a
Vg sequence of SEQ 1D NO:23 and a Vi sequence of SEQ 1D NO:26. In some embodiments, an ABP
provided heremn comprises a Vg sequence of SEQ 1D NO:23 and a Vi, sequence of SEQ 1D NG:27.

§8193] In some cmbodunents, an ABP provided herein comprises a Vy sequence of SEG ID NO24
and a VL sequence of SEQ 1D NO:25. In some embodiments, an ABP provided herein comprises a
Vi sequence of SEQ ID NO:24 and a Vi sequence of SEQ ID NG:26. In some embodiments, an ABP
provided hercin comprises a Vy sequence of SEQ 1D NO:24 and a VL sequence of SEQ 1D NO:27.

{0194] In some embodiments, an ABP provided herein comprises a Vi sequence having at least
about 50%, 60%, 70%, 80%, 90%, 95%, or 99% identity {o an iflustrative Vg sequence provided in
SEQ 1D NOs: 424, and a V. scquence having at least about 50%, 60%, 70%, 80%, 90%, 95%, or
99% identity to an illostrative Vi sequence provided in SEQ 1D NQOs: 25-28. In some embodiments,
an ABP provided herein comprises a Vg sequence provided in SEQ 1D NOs: 4-24, withup to 1, 2, 3,
4,5,6,7.8,9,10, 11, 12,13, 14, 15,16, 17, 18,19, 20, 21, 22, 23, 24, or 23 amino acid substitutions,
and a Vi sequence provided in SEQ 1D NQOs: 25-28, withupto 1, 2,3, 4,5,6,7, 8,9, 10, 11, 12, 13,
14,15, 16, 17,18, 19, 20, 21, 22, 23, 24, or 25 anuno acid substitutions. In some aspects, the anuno
acid substitutions are conservative amino acid substitutions.  In some embodiments, the ABPs
described i this paragraph are referred to herein as “variants.” In some embodiments, such variants
are denved from a seguence provided hercin, for example, by affinity maturation, site directed
mutagenesis, random mutagenesis, or any other method known in the art or descnbed herein, In some
embodiments, such vanants are not derived from a sequence provided heren and may, for example,

¢ isolated de nove according to the methods provided herein for obiaining ABPs.

2.24.CDRs

j0195] In some embodiments, an ABP provided herem comprises one to three CORs of a Vi domain
selected from SEQ ID NOs: 4-24. In some embodiments, an ABP provided herein comprises two to
three CDRs of a Vi domain sclected from SEQ 1D NOs: 4-24. In some embodiments, an ABP

provided herein comprises three CDRs of a Vg domamn selected from SEQ ID NOs: 4-24. In some
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aspects, the CDRg are Kabat CDRs. Tn some aspects, the CDRs are Chotlia CDRs. In some aspects,
the CDRs are IMGT CDRs.

{0196] In some embodiments, the CDRs are CBRs having at least about 50%, 75%. 80%, 85%;, 90%,
or 93% identity with a CDR-H1, CDR-H2, or CDR-H3 of SEQ ID NOUs: 4-24. In some embodiments,
the CDR-H1 18 a CDR-H1 of a Vy domain sclected from SEQ 1D NOs: 4-24, withupto 1,2, 3,4, 0r 5
aminge acid substitutions. In some embodiments, the CDR-H2 is a CDR-H2 of a Vy domain selected
from SEQ ID NOs: 4-24, with up to 1, 2, 3, 4, 5, 6, 7, or 8 amino acid substitutions. In some
embodiments, the COR-H3 15 a CDR-H3 of a Vy; domain selected from SEQ 1D NOs: 4-24, withup to
1,2,3. 4, 35 6,7 or 8 anuno acid substitutions. In some aspects, the amino acid substitutions are
conservative amino acid substitutions. In some embodiments, the ABPs described in this paragraph
are referred to herein as “variants.” In some embodiments, such variants are derived from a sequence
provided herein, for example, by affinity maturation, site directed mutagenesis, random mutagenesis,
or any other method known in the art or described herein. In some embodiments, such vanants are
not derived from 3 sequence provided herein and may, for example, be isolated de nove according o
the methods provided herein for obtaining ABPs.

[0197] In some embodiments, an ABP provided herem comprises one to three CDRs of a Vi, domain
sclected from SEQ 1D NOs: 25-28. In some embodiments, an ABP provided herein comprises two o
three CDRs of a V., domain selected from SEQ ID NQOs: 25-28. In some embodiments, an ABP
provided herein comprises three CDRs of 3 Vo domain selected from SEQ 1D NGs: 23-28. In some
aspects, the CDRs are Kabat CDRs. In some aspects, the CDRs are Chothia CDRs. In some aspects,
the CDRs are IMGT CDRs.

j0198] In some cmbodiments, the CDRs are CDRs having at least about 50%., 73%, 80%, 853%, 90%,
or 95% wdentity with a CDR-L1, CDR-L2, or CDR-L3 of SEQ ID NQs: 25-28. In some embodiments,
the CDR-L1 s a CDR-L1I of a Vi domain selected from SEQ [D NOs: 25-28, withupto 1, 2, 3, 4, 5,
or 6 amino acid substitutions. In some embodiments, the CDR-L2 15 a CDR-L2 of a V. domain
sclected from SEQ ID NOs: 25-28, with up to |, 2, 3, or 4 amino acid substitutions. In some
embodiments, the CDR-L3 is a CDR-L3 of a V. domain selected from SEQ 1D NOs: 25-28, with up
to 1, 2, 3, 4, or 3 amino acid substitutions. In some aspects, the amuno acid substitutions are
conservative amino acid substitutions. In some embodiments, the ABPs described in this paragraph
arc referred to herein as “variants.” In some embodiments, such variants are derived from a sequence
provided herein, for example. by affinity maturation, st directed mutagenesis, random raulagenesis,
or any other method known i the art or described herein.  In some embodiments, such variants are
not derived from a sequence provided herein and may, for example, be solated de nove according to
the methods provided herein for obtaining ABPs.

{8199] In some embodiments, an ABP provided herein compriscs one (o three CDRs of a Vyy domain
selected from SEQ ID NOs: 4-24 and one to three CDRs of a Vi, domam selected from SEQ ID NQGs:

25-28%. In some embodiments, an ABP provided herein comprises two o three CORs of a Vy; domain
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selected from SEQ ID NOs: 4-24 and two to three CDRs of 2 Vi, domain selecied from SEQ D NOs:
25-28. In some embodimernds, an ABP provided hersin comprises three CDRs of a Vy domain
sclected from SEQ ID NOs: 4-24 and three CDRs of a Vy, domain selected from SEQ 1D NOs: 25-28.
In some aspects, the CDRs are Kabat CDRs. In some aspects, the CDRs are Chothia CDRs. In some
aspects, the CDRs are IMGT CDRs.

[6286¢] In some embodiments, the CDRs are CDRs having at least about 50%, 75%. 80%, 83%, 90%,
or 95% identity with a CDR-H1, CDR-H2, or CDR-H3 of SEQ 1D NOUs: 4-24 and at least about 30%,
75%, 8%, 85%, 90%, or 95% identity with a CDR-L1, CDR-L2, or CDR-L3 of SEQ (B NQg: 25-28,
In some embodiments, the CDR-HI is a CDR-HI1 of a Vy domain selected from SEQ ID NGs: 4-24,
withup to 1, 2, 3, 4, or 5 amino acid substitutions; the CDR-H2 1s a CDR-H2 of a Vg domain selected
from SEQ ID NOs: 4-24, withup to |, 2,3, 4. 5, 6, 7, or 8 amino acid substitutions; the CDR-H3 is a
CDR-H3 of a Vi domain selected from SEQ 1D NOs: 4-24, withupto 1,2, 3,4, 5, 6, 7, or 8 amino
acid substitutions; the CDR-LI is a CDR-L1 of a V| domain selected from SEQ ID NQOs: 25-28, with
up to 1, 2, 3, 4, 5, or 6 amino acid substitutions; the CDR-L2 is a CDR-L2 of a V. domain selected
from SEQ 1D NOs: 25-28, with up to 1, 2, 3, or 4 amino acid substitutions; and the CDR-13 15 a
CDR-L3 of a Vi domam selected from SEQ ID NOs: 25-28, with up to 1, 2. 3, 4, or 5 amino acid
substitutions. In some aspects, the amino acid substiiutions are conservative amino acid substitutions.
In some embodiments, the ABPs described in this paragraph are referred to herein as “variants.” In
some embodiments, such varianis are derived from a sequence provided herein, for example, by
affinity maturation, site directed mutagenesis, random mutagenesis, or any other method known in the
art or described herein.  In some embodiments, such variants are not denived from a sequence
provided herein and may, for example, be isolated de novo according to the methods provided herein
for obtaining ABPs.

§9281] In some cmbodunesnts, an ABP provided herein comprises 3 CBR-H3 selected from SEQ ID
NOs: 29-35. In some aspects, the CDR-H3 hag at least about 50%, 75%, 80%, 83%, %0%, or 95%
identity with a CDR-H3 of SEGQ ID NOs: 29-35. In some aspects, the CDR-H3 is a (DR-H3
according to the IMGT numbering system. In some embodiments, the CDR-H3 15 a CDR-H3 selected
from SEQ ID NQOs: 2935, with apto |, 2,3, 4, 5, 6, 7, or 8 amino acid substitutions. n some aspects,
the amino acid substitutions are conservative amino acid substitutions. In some embodiments, the
ABPs described in this paragraph are referred to hercin as “variants.” In some embodiments, such
variants are derived from a sequence provided berem, for example, by affinity maturation, site
directed mutagenesis, random mutagenesis, or any other method known in the art or described herein.
In some embodiments, such vanants are not derived from a sequence provided herein and may, for
example, be isolated de nove according to the methods provided herein for obtaining ABPs.

{0262] In some embodiments, an ABP provided hercin comprises a CDR-H2 selected from SEQ ID
NOs: 36-47. In some aspects, the CDR-H2 has at least about 50%, 75%., 80%, 85%, 90%, or 95%

dentity with a CDR-HZ of SEQ 1B NOs: 3647 In some aspects, the CDR-H?2 is 3 CDR-H2
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according to the Kabat nombering system. In some embodiments, the CDR-H2 is a CDR-H2 selected
from SEQ D NOs: 3647, withupio 1,2, 3,4, 5, 6, 7, or 8 amino acid substitutions. In some aspects,
the amine acid substitutions are conservative amino acid substitutions. In some embodiments, the
ABPs described in this paragraph are referred to herein as “vadanis” In some embodiments, such
varianis are derived from a sequence provided hercin, for example, by affinity maturation, site
directed mutagenesis, random mutagenesis, or any other method known in the art or described herein.
In some embodiments, such variants are not derived from a sequence provided herein and may, for
example, be isolated de novo according to the methods provided herein for obtaining ABPs.

§02831 In some embodimends, an ABP provided heretn comprises a CDR-HI selected from SEQ 1D
NQOs: 48-54 or 58-62. In some aspects, the CDR-H1 has at least about 50%, 75%, 80%, 85%, 90%, or
95% identity with a CDR-HI of SEQ ID NOg: 48-54 or 38-62. In some aspects, the CDR-HI is a
CDR-H1 that spans the CDR-H1 as defined by both the Chothia and Kabat numbering systems. In
some embodiments, the CDR-HI is a CDR-HI selected from SEQ 1D NOs: 48-54 or 58-62, with up
to 1, 2, 3, 4, or 5 amino acid substitutions. In some aspects, the amine acid substitotions are
conservative amino acid substitutions. In some embodiments, the ABPs described in this paragraph
are referred to herein as “variants.” Tn some embodiments, such variants are derived from a sequence
provided herein, for example, by affinity maturation, site directed mutagenesis, random mutagenesis,
or any other method known i the art or described herein. In some embodiments, such vartants are
no derived from a sequence provided herein and may, for exarapie, be tsolated de nove according to
the methods provided herein for obtamning ABPs.

§6284] In some cmbodunents, an ABP provided herein comprises 3 CBR-H3 selected from SEQ ID
NOs: 29-35 and a CDR-H2 selected from SEQ ID NQs: 36-47 In some embodiments, an ABP
provided hercin comprises a CDR-H3 selected from SEQ ID NGs: 29-35, 3 CDR-H2 selected from
SEQ ID NOs: 36-47, and a CDR-HI selecied from SEQ ID NOs: 48-54 or 58-62. In some
embodiments, the CDR-H3 has at least about 530%, 75%, 80%, 85%, 90%, or 95% identity with a
CDR-H3 of SEQ ID NOs: 29-33, the CDR-HZ has at least about 50%, 75%, 80%, 85%, 90%, or 95%
identity with a CDR-H2 of SEQ ID NQOs: 3647, and the CDR-H1 hag at least about 530%, 753%, 80%,
85%, 90%, or 95% wdentity with a CDR-H1 of SEQ ID NQOs: 48-34 or 58-62. In some embodiments,
the CDR-H3 is a CDR-H3 sclecied from SEQ 1D NOs: 2935, withupto 1,2, 3,4, 5, 6, 7, or 8 amino
acid substitutions; the CDR-H2 is a CDR-H2 selected from SEQ ID NQOs: 3647 withupto |, 2, 3, 4,
3,6, 7, or 8 amino acid substitutions; and the CDR-H1 is 3 CDR-H1 selected from SEQ ID NOs: 48-
54 or 38-62, with up to 1, 2, 3, 4, or 5 amune acid substitutions. In some aspects, the amino acid
substitutions are conservative amino acid substitutions. In some embodiments, the ABPs described in
this paragraph are referred to herein as “variants.” In some embodiments, such variants are derived
from a sequence provided hercin, for example, by affinity maturation, site directed mutagenesis,
random rouagenesis, of any other method knows in the art or described herein.  In some

embodiments, such vanants are not derived from a sequence provided herein and may, for example,
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be isolated de novo according to the methods provided herein for obtaining ABPs.

§0285] In some embodimends, an ABP provided herein comprises a UDR-L3 selected from SEQ 1D
NQOs: 63-66. In some aspects, the CDR-L3 has at least about 50%, 75%, 80%. 85%, 30%, or 95%
identity with a CDR-L3 of SEQ 1D NGs: 63-66. In some aspects, the CDR-L3 is a CDR-L3 according
to the Kabat, Chothia, and IMGT numbering systems. In some embodiments, the CDR-L3 15 a CDR-
L3 selected from SEQ 1D NOs: 63-66, with up to |, 2, 3, 4, or 5 amino acid substitutions. In some
aspects, the amuno acid substitutions are conservative amine acid substitutions.  In some
embodiments, the ABPs described in this paragraph are referred to herein as “variants.” In some
embodiments, such variants are derived from a sequence provided herein, for example, by affinty
maturation, site directed mutagenesis, random nutagencsis, or any other method known in the art or
described herein.  In some embodiments, such variants are not denved from a sequence provided
herein and may, for example, be isolated de nove according to the methods provided herein for
obtaining ABPs.

§8286] In some crbodiments, an ABP provided herein coraprises a CDR-L2 selected from SEQ ID
NOs: 67-69. In some aspects, the CDR-L2 has at least about 50%, 75%, 80%, 83%, 90%, or 95%
identity with a CDR-L2 of 3EQ ID NOs: 67-69. In some aspects, the CDR-L2 1s a CDR-L2 according
io the Kabat and Chothia numbering systems. In some embodiments, the CDR-L2 15 a CDR-L2
selected from SEQ ID NOg: 67-69, with up to 1, 2, 3, or 4 amino acid substitutions. In some aspects,
the amino acid substitviions are conservative amino acid substitutions. In some embodiments, the
ABPs described in this paragraph are referred to hercin as “variants.” In some embodiments, such
varianis are derived from a sequence provided berem, for example. by affinity maturation, site
directed mutagenesis, random mutagenesis, or any other method known in the art or described herein.
In some embodiments, such variants are not denived from a sequence provided herein and may, for
exampile, be isolated de nove according to the methods provided herein for obtaining ABPs.

{0287] In some embodiments, an ABP provided herem comprises a CDR-L1 selected from SEQ ID
NOs: 70-72. In some aspects, the CDR-L1 has at Ieast about 30%, 73%, 80%, 85%, 90%, or 95%
identity with a CDR-L1 of SEQ 1D NOs: 70-72. In some aspects, the CDR-L1 1s a CDR-L1 according
o the Kabat and Chothia numbering systems. In some embodiments, the CDR-LI 15 a CDR-LI
selected from SEQ 1D NQOs: 70-72, with up 1o 1, 2, 3, 4, 5, or 6 amino acid substitutions. In some
aspects, the amino acid substitutions are conservative amino acid substitutions.  In some
embodiments, the ABPs described in this paragraph are referred to herein as “variants.” In some
embodiments, such variants are dertved from a sequence provided herein, for example, by affinity
maturation, site directed mutagenesis, random mutagencsis, or any other method known in the art or
described herein. In some embodiments, such variants are not derived from a sequence provided
heremn and may, for example, be tsolated de nove according to the methods provided heremn for
obtaining ABPs.

{0288] In some embodiments, an ABP provided herein comprises a CDR-L3 sclected from SEQ 1D
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NOg: 63-66 and a CDR-L2 sclected from SEQ ID NOs: 67-62. In some embodiments, an ARP
provided berein corgprises a UDR-L3 selected from SEQ 1D NOs: 63-66, a CDR-L2 selected from
SEQ ID NOs: 67-69, and a CDR-L1T selected from SEQ ID NQg: 70-72. In some embodiments, the
CDR-L3 has at least about 30%, 75%, 80%, 85%, 90%, or 953% identity with a CDR-L3 of SEQ ID
NOs: 63-66, the CDR-L2 has at least about 50%, 75%, 80%, 83%, 90%, or 95% identity with a CDR-
L2 of SEG ID NOs: 67-69, and the CDR-L1 has at least about 50%, 73%, 80%, 85%, 90%. or 253%
identity with a CDR-L1 of SEQ 1D NGs: 70-72. In some embodimenis, the CDR-L3 is a CDR-L3
selected from SEQ ID NQGs: 63-66, withupto 1, 2, 3, 4, or 5§ amino acid substitutions; the CDR-L2 s
a CDR-L2 selected from SEQ 1D NOs: 67-69, with up to 1, 2, 3, or 4 amino acid substitutions; and
the CDR-L1 15 3 CDR-L1 selected from SEQ ID NOs: 70-72, withup to 1, 2, 3, 4. 5, or 6 anuno acid
substitutions. In some aspects, the amino acid substitutions are conservative amino acid substitations.
In some embodiments, the ABPs described in this paragraph arc referred to herein as “variants.” In
some embodiments, such vanants are derived from a sequence provided herein, for example, by
affinity maturation, site directed mutagenesis, random mutagenesis, or any other method known in the
art or described herein.  In some embodiments, such variants are not denved from a seguence
provided herein and may, {or example, be isclated de nove according to the methods provided herein
for obtaining ABPs.

{0289] In some ernbodiments, an ABP provided hercin comprises a CDR-H3 selected from SEQ D
NQOs: 29-35, a CDR-H2 selected from SEQ ID NQOs: 36-47, a3 CDR-HI selected from SEQ ID NQOs:
48-54 or 58-62, a CDR-L3 sclected from SEQ 1D NOs: 63-66, a CDR-L2 selected from SEQ ID NOs:
67-69, and a CDR-L1 selected from SEQ ID NQOs: 70-72. In some embodiments, the CDR-H3 has at
least about 50%, 73%, 8(%, 85%, 90%, or 95% idenuty with a COR-H3 of SEQ 1D NOs: 2933, the
CDR-H2 hag at lcast about 30%, 75%, 80%, 85%, 90%, or 95% identity with a CDR-H2 of SEQ ID
NOs: 36-47, the CDR-H1 has at least about 30%, 75%, 80%, 83%, 90%. or 93% identity with a CDR-
H1 of SEQ [D NOs: 48-34 or 58-62, the CDR-L3 has at least about 30%, 73%, 80%, 85%, 90%, or
95% identity with a CDR-L3 of SEQ 1D NOs: 63-66, the CDR-L2 has at Ieast about 50%, 75%, 80%,
B5%, 90%, or 95% identity with a CDR-L2 of SEQ ID NOs: 67-69, and the CDR-L1 has at least
about 50%, 75%, 80%, 85%, 90%, or 95% identity with a CDR-L1I of SEQ 1D NOs: 76-72. In some
embodiments, the CDR-H3 is a CDR-H3 selected from SEQ D NOs: 29-35, withupto 1, 2, 3, 4. 5,
6, 7, or B amino acid substitutions; the CDR-H2 1s a CDR-H2 selected from SEQ 1D NOs: 36-47, with
upto 1,2,3, 4,5, 6,7, or 8 amino acid substitutions; the CDR-H1 is a CDR-HI selected from SEQ ID
NOs: 48-54 or 38-62 withupto 1, 2. 3, 4, or 5 aming acid substitutions; the CDR-L3 s a CDR-L3
selected from SEQ D NOg: 63-66, with up to 1, 2, 3. 4, or 5 amino acid substitutions; the CDR-L2 15
a CDR-L2 sclected from SEQ ID NOs: 67-69, with up to 1, 2, 3, or 4 amino acid substitutions; and
the CDR-L1 1s a CDR-L1 selected from SEQ ID NQOs: 70-72, withap to 1, 2. 3, 4, 3, or 6 amino acid
substitutions. In some aspects, the amino acid substitutions are conservative aminge acid substitutions.

In some embodiments, the ABPs described in this paragraph are referred to herein as “variants.” In
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some embodiments, such variants are derived from a sequence provided hercein, for example, by
affinity maturation, site directed mutagenesis, random muiagenesis, of any other method known i the
art or described herein.  In some embodiments, such vanants are not derived from a sequence
provided herein and may, for example, be 1solated de novo according to the methods provided herein
for obtaining ABPs.

{0218] In somce cmbodiments, an ABP provided hercin comprises a CDR-H3 of SEQ ID NO:29, a
CDR-H2 of SEQ 1D NO:36, a CDR-H1 of SEQ ID NO:48, a CDR-L3 of SEQ [D NO:63, a CDR-L2
of SEQ ID NO:67, and a CDR-L1Y of SEQ 1D NO:70.

{02137 In some ersbodiments, an ABP provided hercin comprises a CDR-H3 of SEQ 1D NO:2Z9, a
CDR-H2 of SEQ (B KN(G:37, a CDR-H1 of SEQ 1D NO:49, a COR-L3 of SEQ 1D NO:63, a COR-L2
of SEQ ID N(O:67, and a CDR-L1 of SEQ ID NG 70

{0212] In some emwhodiments, an ABP provided herein comprises a CDR-H3 of SEQ 1D NO:29, a
CDR-H2 of SEQ 1D NG:37, a CDR-H1 of SEQ ID NO:50, a CDR-L3 of SEQ ID NG:63, a CDR-L2
of SEQ ID NG:67, and a CDR-L1 of SEQ 1D NO:70.

j0213] In some embodiments, an ABP provided heremn comprises a CDR-H3 of SEQ 1D NG:30, a
CDR-H2 of SEQ ID NG:37, a CDR-H1 of SEQ ID NO:56, a CDR-L3 of SEQ ID NG:63, a CDR-L2
of SEQ 1D NO:67, and a CDR-L1 of SEQ 1D NO:70.

[0214] In some embodiments, an ABP provided heretn comprises a CDR-H3 of SEQ ID NG.29, a
CDR-H2 of SEQ ID NO:38, a CDR-H1 of SEQ ID N(O:50, a CDR-L3 of SEQ ID NO:63, a CDR-L2
of SEQ 1D NO:67, and a CDR-L1 of SEQ ID NO:70.

§8215] In some embodiments, an ABP provided herein comprises 3 CDR-H3 of SEQ ID NG31, a
CDR-HZ of SEQ 1D NO:39, a CDR-HI of SEQ ID NG5, a CDR-L3 of SEQ [D NG:64, a CDR-L2
of SEQ 1D NO:68, and a CDR-L1 of SEQ ID NG: 71

$8216F In some embodiments, an ABP provided herein comprises 3 CBR-H3 of SEQ ID NG31, a
CDR-HZ of SEQ 1D NO:40, a CDR-HI of SEQ D NO:32, a CDR-L3 of SEQ [D NG:64, a CDR-L2
of SEQ 1D NO:68, and 3 CDR-L1 of SEQ ID NO71.

{92171 In some embodiments, an ABP provided herein comprises a CDR-H3 of SEQ ID NO:3i, a
CDR-H2 of 3EQ 1D NO:41, a COR-HI of SEQ ID NGO:33, a CDR-L3 of SEQ ID NG:64, a CDR-L2
of SEQ 1D NO:68, and a CDR-L1 of SEQ ID NO:71.

[8218] In some cmbodiments, an ABP provided herein comprises a CDR-H3 of SEQ ID NO:3E a
CDR-H2 of SEQ 1D NOG:40, a CDR-HI of SEQ ID NO:34, 3 CDR-L3 of SEQ ID NO:64, a CDR-L2
of SEQ ID NO:68, and a CDR-LY of SEQ ID NO:71

{82191 In some cmbodiments, an ABP provided herein comprises a CDR-H3 of SEQ ID NO:32, a
CDR-H2 of SEQ 1D NO:40, a CDR-H1 of SEQ ID NO:534, a CDR-L3 of SEQ ID NO:64, a CDR-L2
of SEQ ID NO:68, and a CDR-L1 of SEQ3 ID NO:71.

{82201 In soree emmbodiments, an ABP provided herein comprises a CDR-H3I of SEQ 1D NO:32, a
CDR-H2 of SEQ 1D N(G:40, a CDR-H1 of SEQ 1D NO:54, a COR-L3 of SEQ 1D NO:64, a COR-L2
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of SEQ ID N(:68, and a CDR-L1 of SEQ ID NO:71.
§02231 In some ersbodiments, as ABP provided bercin comprises a CDR-H3 of SEQ 1D NO:32, a
CDR-H2 of SEQ 1D NO:40, a CDR-H1 of SEQ ID NO:534, a CDR-L3 of SEQ ID NO:64, a CDR-L2
of SEQ ID NO:68, and a CDR-L1 of SEQ ID NO:71.
j0222] In some embodiments, an ABP provided herein comprises a CDR-H3 of SEQ 1D NG:33, a
CDR-H2 of SEQ 1D NO:42, a CDR-H1 of SEQ ID N(O:538, a COR-L3 of SEQ ID NG:63, a CDR-L2
of SEQ ID NO:69, and a CDR-L1 of SEQ ID NO:72.
j0223] In some embodiments, an ABP provided herein comprises a CDR-H3 of SEQ 1D NG:33, a
CDR-HZ of SEQ 1D NG:42, a CDR-HI of SEQ ID NG:59, a CDR-L3 of SEQ ID NG:635, a CODR-L2
of SEQ 1D NO:69, and a CDR-L1 of SEQ ID NO:72.
{0224] I some embodiments, an ABP provided herein comprises a CDR-H3 of SEQ ID NG:33, a
CDR-HZ of SEQ 1D NG:43, a CDR-HI of SEQ ID NO:60, a CDR-L3 of SEQ ID NO:65, a CDR-L.2
of SEQ 1D NO:69, and a CDR-L1 of SEQ ID NO:72.
§8225] In some embodiments, an ABP provided herein comprises a CDR-H3 of SEQ ID NG:34, a
CDR-H2 of SEQ 1D NO:43, a CDR-HI1 of SEQ D NO:60, a CDR-L3 of SEQ ID NG:65, a CDR-L2
of SEQ 1D NO:69, and a CDR-L1 of SEQ 1D NO:72.
{0226] In some embodiments, an ABP provided hercin comprises a CDR-H3 of SEQ 1D NO:34, a
CDR-H2 of 3EQ 1D NO:44, a COR-H1 of SEQ ID NO:61, a CDR-L3 of SEQ ID NG:63, a CDR-L2
of SEQ 1D NO:69, and a CDR-L1 of SEQ 1D NO:72.
{02271 In some embodiments, an ABP provided hercin comprises a CDR-H3 of SEQ ID NO:33, a
CDR-H2 of SEQ 1D NG44, a CDR-HI of SEQ ID NG:39, 3 CDR-L3 of SEQ ID NG:63, s CDR-L2
of SEQ ID NO:69, and a CDR-LY of SEQ 1D NO:72.
{0228] In somce cmubodiments, an ABP provided hercin comprises a CDR-H3 of SEQ ID NO:35, a
CDR-H2 of SEQ 1D NOG:43, a CDR-HI of SEQ ID NG:62, 3 CDR-L3 of SEQ ID NG:66, s CDR-L2
of SEQ ID NO:69, and a CDR-LY of SEQ ID NO:72.
§02291 In some ershodiments, an ABP provided herein comprises a CDR-H3 of SEQ 1D NO:35, a
CDR-H2 of SEQ ID NO:46, a CDR-H1 of SEQ ID NO:62, a CDR-L3 of SEQ ID NO:66, a CDR-L2
of SEQ ID N(:69, and a CDR-L1 of SEQ ID NO:72.
{9230] In some embodiments, an ABP provided herein comprises a CDR-H3 of SEQ 1D NO:35, a
CDR-H2 of SEQ D NOG:47, a CDR-H1 of SEQ ID N(:62, a COR-L3 of SEQ ID NG:66, a CDR-L2
of SEQ ID NO:69, and a CDR-L1 of SEQ ID NO:72.

2.2.5, Heavy Chains and Light Chains

{8231] In some embodiments, an ABP provided herein comprises a Vy; selected from a Vy of SEQ
I NO:4-24 (or a variant described heremn) and a constant region selected from SEQ ID NOs: 55-57
or 125, In some embodiments, an ABP provided herein comprises a Vi selected from a Vi of SEQ 1D

NO:25-28 (or a variant described herem) and a constant region of SEQ 1D NO:126.
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{0232] In some embodiments, an ABP provided herein coraprises a heavy chain of SEQ 1D NO:79.
In some embodiments, an ABP provided herein comprises a beavy chain of SEQ ID NO&O. In some
embodiments, an ABP provided herein comprises a light chain of 5EQ B NO:BL. In some
embodimaents, ag APB provided herein coraprises a beavy chain of SEQ 1D NO:79 and a light chain
of SEQ 1D NO: 81. In some embodiments, an APB provided herein comprises a heavy chain of SEQ
D NO:80 and a light chain of SEQ ID NO: 81.

§8233] In some crbodunents, an ABP provided herein corgprises a beavy chain of SEQ 1D NO:82,
In some embodiments, an ABP provided herein comprises a heavy chain of SEQ ID NO:83. In some
embodimenis, an APB provided herein comprises a heavy chain of SEQ I3 NG:82 and 3 light chain
of SEQ D NO: 81. In some embodiments, an APB provided herein comprises a heavy chain of 5EQ
ID NO:83 and a light chain of SEQ ID NO: 81

[0234] In some embodiments, an ABP provided herein comprises a heavy chain of SEQ 1D NO:84,
In some embodiments, an ABP provided herein comprises a heavy chain of SEQ ID NO:83. In some
embodiraents, ag APB provided herein coraprises a beavy chain of SEQ 1D NO:84 and a light chain
of SEQ 1D NO: 81. In some embodiments, an APB provided herein comprises a heavy chain of SEQ
D NO:85 and a light chain of SEQ ID NO: 81.

{0235] In some embodiments, an ABP provided herein comprises a heavy chain of SEQ 1D NO:86.
In some embodiments, an ABP provided herein comprises a heavy chain of SEQ ID NO:87. In some
embodimenis, an APB provided herein comprises a heavy chain of SEQ I3 NG:86 and 3 light chain
of SEQ D NO: 81. In some embodiments, an APB provided herein comprises a heavy chain of SEQ
1D NO:87 and a light chain of SEQ ID NG 81

j0236] In some embodiments, an ABP provided herein comprises a heavy chaim of SEQ ID NO:88.
In some embodiments, an ABP provided herein comprises a heavy chain of SEQ 1D NO:89. In some
embodimaents, an APB provided herein coraprises a beavy chain of SEQ 1D NO:BE and a light chain
of SEQ 1D NO: 81. In some embodiments, an APB provided herein comprises a heavy chain of SEQ
1D NG9 and a light chain of SEQ 1D NG 81

{0237 In some embodiments, an ABP provided herein comprises a heavy cham of SEQ 1D NO:90.
In some embodiments, an ABP provided herein comprises a heavy chain of SEQ ID NO:91. In some
embodiments, an ABP provided herein comprises a light chain of SEQ ID NG:92. In some
embodiments, an APB provided herein comprises a heavy chain of SEQ ID NG90 and a light chain
of SEQ ID NG:92. In some embodiments, an APB provided herein comprises a heavy chaimn of SEQ
ID NO:S1 and a light chain of SEQ ID NO:92.

{0238] In some embodiments, an ABP provided herein comprises a heavy cham of SEQ 1D NO:93.
In some embodiments, an ABP provided herein comprises a heavy chain of SEQ 1D NO:94. In some
embodiments, an APB provided herein comprises a heavy chain of SEQ 1D NO:93 and a light chain
of SEQ 1D NO:92. In some embodiments, an APB provided berein comprises a heavy chain of SEQ
[D NO:54 and a light chain of SEQ ID NO:92.
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{0239] In some embodiments, an ABP provided herein coraprises a heavy chain of SEQ 1D NO:93.
In some embodiments, an ABP provided herein comprises a beavy chain of SEQ ID NOG:96. In some
embodiments, an APB provided herein comprises a heavy chain of SEQ ID NO:95 and a light chain
of SEQ ID NG:92. In some embodiments, an APB provided herein comprises a heavy chaimn of SEQ
ID NO:96 and a light chain of SEQ ID NO:92.

[0248] In some embodiments, an ABP provided herein comprises a heavy cham of SEQ ID NG:97.
In some embodiments, an ABP provided herein comprises a heavy chain of SEQ 1D NO:S&. In some
embodiments, an APB provided herein comprises a heavy chain of SEQ ID NO:97 and a light chain
of SEQ 1D NO:92. In some embodiments, an APB provided berein comprises a heavy chain of SEQ
[D NO:98 and a light chain of SEQ ID NO:92.

{0241} In some embodiments, an ABP provided herein coraprises a heavy chain of SEQ 1D NO:99.
In some embodiments, an ABP provided hercin comprises a heavy chain of SEQ D NO:100. In some
embodiments, an APB provided herein comprises a heavy chain of SEQ 1D NG99 and a light chain
of SEQ ID NG:92. In some embodiments, an APB provided herein comprises a heavy chaimn of SEQ
ID NO:100 and a light chain of SEQ [D NO:92.

{0242F In some embodiuents, an ABP provided herein coraprises a heavy cham of 3EQ 1D NO: 101
In some embodiments, an ABP provided herein comprises a heavy chain of SEQ ID NO:102. In some
embodiments, an APB provided herein comprises a heavy cham of SEQ ID NO: 101 and a light chain
of SEQ [y NO:92. In some embodiments, an APB provided herein comprises a heavy chain of SEQ
[D NO: 102 and a light chain of SEQ 1D NG:92.

§9243] In some embodimenis, an ABP provided herein comprises a heavy chain of SEQ 1D NG 103,
In some embodiments, an ABP provided herein comprises a heavy chain of SEQ ID NG:104. In some
embodiments, an APB provided herein comprises a heavy chain of SEQ ID NO: 103 and a hght chain
of SEQ ID NG:92. In some embodiments, an APB provided herein comprises a heavy chain of SEQ
ID NO:104 and a light chain of SEQ [D NO:92.

§0244] In soine embodisents, an ABP provided herein comprises a heavy chain of SEQ 1D NO: 165
In some embodiments, an ABP provided herein comprises a heavy chain of SEQ ID NO:106. In some
embodiments, an ABP provided herein comprises a light chain of SEQ ID NOI07. In some
embodiments, an APB provided herein comprises a heavy chain of SEQ 1D NO: 105 and a light chain
of SEQ ID NG 107, In some embodiments, an APB provided berein comprises a heavy chain of SEQ
I3 NG 106 and a light chain of SEQ D NG 107,

j0245] In some emboduments, an ABP provided herein comprises a heavy chain of SEQ ID NO:108.
In some embodiments, an ABP provided herein comprises a heavy chain of SEQ ID NO:109. In some
embodiments, an APB provided herein comprises a heavy cham of SEQ 1D NO:108 and a light chain
of SEQ 1D NOG:107. In some embodiments, an APB provided herein comprises a heavy chain of SEQ
1D NGO: 109 and a light chain of SEQ 1D NG 107,

{0246] In some embodunents, an ABP provided herein comprises a heavy chamn of 3EQ ID NO:110.
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In some embodiments, an ABP provided hercin comprises a heavy chain of SEQ ID NG:111. In some
embodimenis, an APB provided herein comprises a heavy chaim of SEQ ID NG 110 and a light chain
of SEQ D NO:107. In some embodiments, an APB provided herein comprises a heavy chain of SEQ
ID NG 111 and a light chain of SEQ D NG 107,

{0247] In some embodunents, an ABP provided hercin comprises a heavy chain of SEQ ID NO:112.
In some embodiments, an ABP provided herein comprises a heavy chain of SEQ ID NO:113. In some
embodiraents, an APB provided herein comprises a beavy chain of SEQ 1D NO:112 and 3 light chain
of SEQ ID NO:107. In some embodiments, an APB provided herein comprises a heavy chamn of SEQ
1D NO:113 and a light chain of SEQ 1D NG 107,

{0248] In some embodunents, an ABP provided herein comprises a heavy chamn of 3EQ ID NO: 114
In some embodiments, an ABP provided herein comprises a heavy chain of SEQ ID NG: 115, In some
embodiments, an APB provided herein comprises a heavy chain of SEQ 1D NO: 114 and a light chain
of SEQ ID NG 107, In some embodiments, an APB provided berein comprises a heavy chain of SEQ
ID NG 115 and a light chain of SEQ D NG 107,

j0249] In some emboduments, an ABP provided herein comprises a heavy chain of SEQ ID NO:116.
In some embodiments, an ABP provided herein comprises a heavy chain of SEQ ID NO:117. In some
embodiments, an APB provided herein comprises a heavy cham of SEQ 1D NO:116 and a light chain
of SEQ I} NO: 107, In some embodiments, an APB provided herein comprises a heavy chain of SEQ
1D NG: 117 and a light chain of SEQ 1D NG 107,

{0250] In some embodunents, an ABP provided herein comprises a heavy chamn of 3EQ ID NO: 118,
In some erabodiments, an ABP provided berein comprises a beavy chain of SEQ ID NG 119, In some
embodiments, an ABP provided herein comprises a light chain of SEQ ID NO:120. In some
embodiments, an APB provided herein comprises a heavy chain of SEQ ID NO: 118 and a hght chain
of SEQ 1D NOG:120. In some embodiments, an APB provided herein comprises a heavy chain of SEQ
ID NO: 119 and a light chaimn of SEQ 1D NO:120.

{02511 In soine embodisents, an ABP provided herein cormprises a heavy chain of SEQ 1D NGO 121
In some embodiments, an ABP provided herein comprises a heavy chain of SEQ ID NO:122. In some
embodiments, an APB provided herein comprises a heavy chain of SEQ 1D NO:121 and a light chain
of SEQ 1D NO:120. In some embodiments, an APB provided herein comprises a heavy chain of SEQ
D NO: 122 and a light chain of SEQ 1D NO:120.

§02521 In some embodimenis, an ABP provided herein comprises a heavy chain of SEQ 1D NG 123,
In some embodiments, an ABP provided herein comprises a heavy chain of SEQ ID NG:124. In some
embodiments, an APB provided herein comprises a heavy chain of SEQ ID NG:123 and a hght chain
of SEQ 1D NO:120. In some embodiments, an APB provided herein comprises a heavy chain of SEQ
ID NG:124 and a light chaimn of SEQ 1D NO:120.

2.2.6. Consensus Sequences
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{0283] In some embodiments, provided herewn s 2 first family of ABPs, whercin an ABP of such
family coraprises the following six TR seqguences: {a) a CDR-H3 baving the sequesce A-R-B-G-V-
L~X4-L-N-K-R-5-F-D-I, wherein X, is A or T (3EQ ID NO: 128); (b) a CDR-H2 having the sequence
el Y Y -5 G-XKo-T-Y Y -N-P-8-L-K-5, wherein X, 18 5, @ or G (REQ D NG 129); &) 3 CODR-HI
having the sequence G-5-1-X;5-85-G-X-Y-Y-W-, wherem X is Eor A, and Xy is L, V or S (SEQ ID
NG 130y (&) a CDR-L3 having the sequence QOQHTVRPPLT (BEQ I NO: 64), &) a CDR-L2
having the sequence GASSRAT (REQ ID NG 68); and ) a CDR-L1 baving the seguence
RASQSVSSSYLA (SEQ ID NO: 71). In some embodiments, provided herein is an ABP within such
first fanuly,

{0254] In some embodiments, provided herem is a second family of ABPs, wherein an ABP of such
farnily comprises the following six CDR sequences: {a) a CDR-H3 having the sequence A-R-D-A-N-
Y-Y-G-X1-A-W-A-F-B-P, wherein X is 8 or G (8EQ ID NO: 131} (b) a CDR-H2 having the
sequence S-1-Y-Y-5-G-X,-T-F-Y-N-P-S-L-K-X;, wherein X, is S or A, and X518 S or G (SEQ 1D
NO: 132); {c) a COR-HI having the sequence G-S-1-X-5-X5-K-X-Y-W-G, wherein X418 Sor T, X5
isSorT, Xeis Sor K, and X5 18 H or ¥ (SEQ ID NO: 133); (d) a CDR-L3 having the sequence
QQHENLPT (SEQ ID NO: 63); (¢) a CDR-L2 having the scquence DASNRAT (SEQ ID NO: 67);
and () a CDR-L1 having the sequence RASQSVESYLA (SEQ ID NO: 70). In some embodiments,
provided herein 1s an ABP within such second family.

[8255] In some cmbodiments, provided herein 5 a third family of ABPs, wherein an ABP of such
family comprises the following six CDR sequences: (a) a CDR-H3 having the sequence A-R-G-G-R-
T-T-W--G-A-X;-D-1, wherein X is F or L (SEQ 1D NO: 134); (b) a CDR-H2 having the seguence |-
IPN-P-8-20-G-L-T-58-Y ~A-X5-K-F-Q-G, wherein Xy is Loor L and X5 is Q or R (SEQ ID NG: 135); (©
a CDR-HI having the sequence Y-T-F-X,-X-Y-Y-Xe-H, wherein X, 18 G, Por R, Xsis N, A or E,
and Xg is M or I (SEQ ID NO: 136); (d) a CDR-L3 having the sequence QQYVVWPPLT (SEQ ID
NO:65); (ey a CDR-L? having the sequence GASTRAT (SEQ ID N(:69); and (f) a CDR-LI having
the sequence RASQSVSSNLA (SEQ ID NG:72). In some embodiments, provided herein is an ABP
within such third family.

[0236] In some cmbodiments, provided herein is a fourth family of ABPs, whercin an ABP of such
family comprises the following six CDR scquences: (8) a CDR-H3 having the sequence
ARLHVSGSYYPAYLDY (SEQ ID NG: 35); (b) a CDR-H2 having the sequence X;3-J-N-P-S-M-G-
A-T-5-Y-X,-Q-K-F-X3-G, wherein Xy is Vor L, Xpis Aor T, and X5 1s Qor R SEQ ID NO: 137); (¢)
a CDR-HI having the sequence YTFTSHYMG (SEQ [D NG: 62); (dy a CDR-L3 having the sequence
QOQYIVFPWT (SEQ ID NO: 66); (e) a CDR-L2 having the sequence GASTRAT (SEQ ID NO: 69);
and () 3 CDR-L1 baving the sequence RASQSVSSNLA, (SEQ ID NO: 72). In some embodiments,

provided herein is an ABP within sach fourth family.

2.2.7. Functional Properties of ABP Variants
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{0287F As described above, and elsewhere in this disclosure, provided herein are ABP variants
defined based on percent identity to an illustrative ABP sequence provided herein, or substtiution of
amino acid residues in comparison to an ilustrative ABP sequence provided herein.

§0258] In soime erabodiments, a vartant of an ABP provided herein has specificity for BTIGIT. In
some embodiments, a variant of an ABP provided herein has specificity for ¢TIGIT. In some
embodiments, a variant of an ABP provided herein has specificity for mTIGIT. In some embodiments,
a variant of an ABP provided berein bas specificity for hTIGIT and ¢TIGIT. In some erabodiments, a
variant of an ABP provided herein has specificity for hTIGIT and mTIGIT. In some embodiments, a
vaiant of ag ABP provided berein has specificity for ¢TIGHT and e THGIT. In some embodiments, a
variant of an ABP provided herein has specificity for hTIGIT, ¢ TIGIT and mTIGIT.

{0239 In some embodiments, a variant of an ABP that 1s derived from an thustrative ABP scgquence
provided herein retains affinity, as measured by Kp, for hTIGIT that 18 within about 1.5-0ld, about 2-
fold, about 3-fold, about 4-fold, about 5-fold, about 6-fold, about 7-fold. aboui &-fold, about 9-fold or
about 10-fold the affinity of such dlusitrative ABP. In some embodiments, a variant of an ABP that is
derived from an illustrative ABP sequence provided herein retains affinity, as measured by Kp, for
¢TIGIT that i within about 1.5-fold, about 2-fold, about 3-fold, about 4-fold, about 5-fold, abowt 6-
fold, about 7-fold, about 8-fold, about 9-fold or about 10-fold the affinity of such ilustrative ABP. In
some embodiments, a variant of an ABP that is derived from an illustrative ABP sequence provided
herein retatns affinity, as measured by Kp, for mTEGIT that is within about 1.5-fold, about 2-fold,
about 3-fold, about 4-fold, about 5-fold, about 6-fold, about 7-fold, about 8-fold, about 9-fold or about
10-fold the affintty of such lustrative ABP. In some cmbodimaents, a variant of an ABP that s
derived from an illustrative ABP sequence provided herein retains affinity, as measured by Kp, for
both hTIGIT and ¢TEGIT that is within about 1.5-fold, about 2-fold, about 3-fold, about 4-fold, about
3-fold, about 6-fold, abowt 7-fold, about 8-fold, about 9-fold or about 10-fold the affinity of such
iflustrative ABP. In some embodiments, a vanant of an ABF that is derived from an illustrative ABP
sequence provided herein retains affinity, as measured by Ky, for both hTIGIT and mTIGIT that is
within about 1.53-fold, about 2-fold, about 3-fold, about 4-fold, about 5-fold, about 6-fold, about 7-
fold, about B-fold, about 9-fold or about 10-fold the affinity of such dlustrative ABP. In some
embodiments, a variant of an ABP that is derived from an lustrative ABP sequence provided herein
retains affinity, as measured by Ky, for both ¢ TIGIT and mTIGIT that 18 within about 1.5-fold, sbout
2-told, about 3-fold, about 4-fold. about 5-fold, about 6-4old, about 7-fold. about 3-fold, about 9-fold
or about 10-fold the affinity of such illustrative ABP. In some embodiments, a variant of an ABP that
ig derived from an illustrative ABP sequence provided herein retains affinuty, as measured by Ky, for
all three of BTIGIT, ¢TIGIT and mTIGIT that is within about 1.5-fold. about 2-fold, about 3-fold,
about 4-fold, about S-fold, about 6-fold, about 7-fold. about 8-fold, about 9-fold or about 10-fold the
affinity of such ilustrative ABP.

{0268] In some embodiments, a variant of an ABP provided herein retains the ability to antagonize
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TIGIT, as measured by one or more assays or biclogical effects described heretn. In some
embodimenis, a vanant of an ABP provided herein retains the ability fo prevent TIGIT from
interacting with one or more of its ligands, as described herein.

§9261] In some ewbodiments, a variant of an ABP provided heretn compeies for binding to TIGIT
with an anubody selected from MAB1, MABZ MAB3, MAR4, MABS3, MABG6, MAB7, MARS,
MAB?2, MABIO, MABL1, MAB12, MABI3, MABI14, MABLS5, MABI6, MABL7, MABIE, MABI9,
MAB20, or MABZI, cach as provided 1o Table 5 of this disclosure.

j0262] In some embodiments, a variant of an ABP provided herem inhibits binding of CD155 (o
TIGIT, In some embodiments, a variant of an ABP provided herein inhibits binding of CD112 o
TIGIT. In some embodiments, a variant of an ABP provided herein inhibits association of CD226
with TIGIT.

{0263] In some embodiments, a variant of an ABP provided herein activates an effector T cell or a
natural killer (NK) cell. In some embodiments, a vantant of an ABP provided herein decreases the
number of regulatory T cells in a tissue or in circulation. In some embodiments, a variant of an ABP
provided hercin inhibits the suppression of an effector T cell by a regulatory T cell

[0264] In some embodiments, a variant of an ABP provided herein does not bind specifically to any
of PYRLI, PVRL2, PVRL3, or PYRL4.

{0265] In some cmbodiments, a varant of an ABP provided herein binds murine TIGIT (S3EQ D
NO: 3) with an affinity lower (as indicated by higher Kp) than the affinity of the ABP for hTIGIT, or
does not bind mTIGIT. In some embodiments, a variant of an ABP provided herein binds murine
TIGIT (SEQ ID NO: 138) with an affinaty lower (as indicated by higher Ky than the affinity of the
ABP for WTIGIT, or does not bind mTIGIT.

[0266] In some embodiments, a variant of an ABP provided herein binds the same epitope of TIGIT
as such ABP.

2.2.8. Giher Functional Properties of ABPs

[0267] In some embodiments, an ABP provided herein has one or more of the characteristics listed in
the following (a)-(3): (a) competes for binding to TIGIT with an antibody selected from MABI,
MAB2, MAB3, MAB4, MAB3, MAB6, MAB7, MABS8, MABS MABIO, MAB1l, MABIZ,
MABI3, MABi4, MABI5, MAB16, MAB17, MABIS, MABI9, MAB20, or MABZ2I, each as
provided in Table 5 of this disclosure; (b) inhibits binding of CD153 to TIGIT; (¢) inhibits binding of
CD112 to TIGIT; (d) mhibits association of CD226 with TIGIT; (¢) activates an effector T cell or a
natural killer (NK cell; () decreases the number of regulatory T cells i a tissue or 1o circulation; (@)
ihibits the suppression of an effector T cell by a regulatory T cell; (h) does not bind specifically to
any of PVRLI1, PVRL2, PVRL3, or PVRL4; (3} specifically binds cynomolgus monkey THGIT
(cTIGIT; SEQ 1D NO: 2); or (3) binds murnine TIGIT (wmTIGIT, SEQ 1D NO: 3) with an affinity lower
{(as indicated by higher Kyp) than the affimity of the ABP for hTIGIT, or does not bind mTIGIT. In
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some embodiments, an ABP provided hercin has two or more of the characteristics listed in the
foregoing {a-(3. In some ewbodiments, an ABP provided berein has theee or more of the
characteristics listed in the foregoing (a)~(3). In some embodiments, an ABP provided herein has four
or more of the characteristics listed 1n the foregoing (a)-(3). In some embodimnents, an ABP provided
herein has five or more of the characteristics listed in the foregoing (a)-(3). In some embodiments, an
ABP provided herein has six or more of the characteristics bisted 1 the foregoing (a)-(3). In some
embodiments, an ABP provided herein has seven or more of the characteristics listed in the foregoing
(a)-(3). In some embodiments, an ABP provided herein has eight or more of the characteristics listed
in the foregoing (@)-(3). In some embodiments, an ABP provided herein has nine or more of the
characteristics listed in the foregoing (a)~(j). In some embodiments, an ABP provided heremn has all
ten of the characteristics histed in the foregoing (ay-().

{0268] In some embodimends, an ABP provided herein exhibits a combination of the characteristics
listed in the followmg (a)-(j): (a) competes for binding to TIGIT with an antibody sclected from
MABI1, MAB2, MAB3, MAB4, MABS, MAB6, MAB7, MABS, MABS, MAB10. MABILI, MABI12,
MABI3, MABI4, MABIS, MABI6, MAB17, MABIS, MABIS, MARB20, or MABZ?1, cach as
provided 1 Table 5 of this disclosure; (b) inhibits binding of CD133 to TIGIT; (¢} inhibits binding of
CD112 to TIGIT; (d) inhibits association of CD226 with TIGIT; (e) activaies an effector Tcellor a
natural killer (NK) cell; (D) decreases the number of regolatory T cells in a tissue or in circulation; (2)
inhibits the suppression of an effector T celf by a regulatory T cell; (h) does not bind specifically to
any of PVRLI, PVRL2, PVRL3, or PVRL4; (1) specifically binds cynomolgus monkey TIGIT
(¢TIGIT; SEQ ID NO: 2); or (§) binds munee TIGIT (wTIGIT,; SEQ ID NG: 3) with an affinity lower
(as mdicated by higher Ky than the affinity of the ABP for hTIGIT, or does not bind mTIGIT. In
some embodiments, such ABP exhibits a combination of the characteristics selected from {a and b}, (a
and ¢), (aand d), (@and ¢), (aand f), (aand g), (a and ), (a and 1), (aand j). (b and a}, (b and ¢}, (b
and d), (bande). (band ), (band g}, band h), (band 1), (band 1), c and 8}, {cand b}, c and &}, {c
ande), (cand ), (cand @), (cand h), (cand 1), (c and ). (dand a), (d and b), (d and ¢), (d and ¢}, (d
and ), (dand g), (dand h), (dand 1), (dand }), (cand a), (cand b), (cand ¢}, (cand d), (c and D), {e
and g), (¢ and h), (¢ and ), (¢ and 1), (Fand a), (Tand b), (Fand ¢). (fand d), (Fand ¢), (fand g). (f and
hy, (fand 1), (fand j), (gand a), {gand b), (gand ¢), (gand d), (g and &), (g and {), (gand h), (g and 1),
(gand ), hand a), hand b), hand ), ¢hand d), ¢handey, hand £}, hand ), (hand 1), (hand ), G
and a), land b), Gandc), Qand d), Gand e}, (and ), G and ), (i and h), (L and §), § and a), (§ and
by, Gand o), Jand d), and e}, G and ), (§ and g}, § and h), and {§ and 1}. In some cmbodiments,
such ABP exhibits a combination of the characteristics selected from (a and b and ¢). (a and b and d),
{(aandbande), (aandband f), (aand band g), (aand band h), (a and b and 1), {(a and b and j}, (a and
candb), @andcandd), (aandcande), (aand c and ), {a and ¢ and g), (a and ¢ and h), (a and ¢ and
),{aandcandj),(aanddand b), (aand dandc), (aanddand ¢), @and d and f), (a and d and g). (a
anddand h), aanddand i), (aand dand ), aandecand b), (aandeand ¢}, (aand e and d), (aand e
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and ), (aand ¢ and g), faand ¢ and h), (a and ¢ and 1), (a and ¢ and }), (a and fand b), (2 and fand ¢},
(aandfand d), (aandfande), (aand fand g). (sand fand h), (aand fand 1), (aand fandj), (aand g
and b). (aand gand ¢}, (aand gand d), (aand gand e), (s and g and ©), (a and g and h), (a and g and
i),{aand gandj), (aandhandb), @and hand ), (aandhand d), @and hand ¢), @and hand ), (a
andhand g}, aandhand ). (aandhand ), cand1and b), (wand tand¢), (aand 1and d), (aand 1
ande), (aandiandf), (aandi1and g), (aandiand h), @and tand }). (aand jand b), (aand jand ¢), {a
and jand d), (aand jand ), (aand jand §), (aand jand g), (aand jand h), (aand j and 1), (b and a
and 1), (bandaand o), (band a and &), (band a and ¢), (b and a and ), (b and a and g}, (b and a and
hy,(bandaand i), (bandcandj), (bandcand a), (bandcand &), (bandcande), (bandcand ), (b
andcand g), (bandcandh), (bandcandi), (banddand ), (band dand a), band dand ¢), (band d
and ¢). (band d and ), (b and d and @), (b and d and h). (b and d and 1), (b and ¢ and }), (b and ¢ and
a),{(bandecandc), (bandecandd), bandcandf), (bandcand g), (bandcand h), bandcand 1), (b
and fand 1), (b and fand &), (band fand ¢), (band Fand d), (band fand ¢), (band fand g), (band [
and h), (b and f and 1), (b and g and §), (b and g and a), (b and g and ¢), (b and g and d), (b and g and
eh.bandgand ), (band gand b}, (bandgand 1), bandhand ). (band hand a), (band hand ¢}, (b
andbandd), (bandbhande), (bandhand ), band hand g}, (bandh and 1), (band 1 and j), (band 1
and a), (bandiandc), (bandiand d), (bandiand ¢), (bandiand f), (band 1 and g), (b and 1 and h),
(bandjand 1), {bandjand a), (band jand c), bandjand d), (b and j and ¢), (band jand ), (b and §
and @), (band jand h), (c and a and 1), (c and a and j), (c and a and b), (¢ and a and d), (¢ and a and ¢),
{(candaand f), {c and a and g), (c and a and h}, (¢ and b and 1), (c and b and }). (¢ and b and a), (¢ and
bandd), (candbande), (cand band ), (cand band g), (c and b and h), {c and d and 1), (¢ and d and
D{canddanda) canddandb), (canddand¢), canddand D), (c and d and g), (c and d and b), (¢
andeand 1), (cand e and}), (candecand a), (candcand b), (cand e and d), (cand cand ). (c and e
and g), (cand ¢ and h), {c and fand 1), (c and fand }), (c and {and a), (c and fand b), (¢ and {and d),
{cand Tand ¢}, {c and fand 2), (cand fand h), {c and g and 1), (¢ and g and j), {c and g and a), (¢ and
gandb), (cand gand d), (c and g and ¢), (cand gand f), {c and g and h), (c and h and 1), {c and h and
icandhanda) candbhand b), (candhand d), {cand hand¢), (cand hand D, (cand h and g}, (¢
anditand h), (cand 1and ), (c and i and a), (c and 1 and b), (c and 1 and d). (c and 1 and ¢}, (¢ and 1 and
i, {candiand g), (cand j and h), (c and j and 1), (c and j and a), (¢ and j and b), (¢ and j and d), (¢ and
jand e, (c and j and §), (¢ and j and g), (d and a and h), (d and a and 1), (d and a and }), (d and a and
by, (dandaand¢) (dandaand¢), (dandaand i), (dandaand g), (dand band h), (dand b and 1), (d
andband, (dandbanda), (dandband ¢}, (dand bande), (dand band ), (dand b and g), (dand ¢
and by, (d and ¢ and 1), (d and ¢ and j), (d and ¢ and a), (d and ¢ and b), (d and ¢ and ¢), (d and ¢ and
H(dandcand g), (dandcand h),(dandeand 1), (dandcand }), (dandcand a), (dand cand b), (d
andeandc), (dandecand ), (dand e and g), (d and {and h), (d and fand 1), (d and fand }), (dand £
and a), (d and fand b), (d and fand ¢), (d and f and ¢), (d and fand @), (d and g and h), (d and g and
i, {dand gand 1), (dand gand a), (dand gand b), (dand gand ¢), (dand gand ¢}, (dand g and ), (d
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andhand g), (dandband 1), (dandhand ), (dand hand 2), (dand hand b), (dandhand ¢), (dand h
and¢), (dand hand f), (dand 1 and g). (d and 1 and h), (d and 1 and j). (d and t and a), (d and i and b),
(dandiand¢), (dandiande), (dandiand f), (dand jand g), (dand j and h), {d and } and 1), (d and ;
and a), (d and j and b), (d and j and ¢), (d and j and ¢}, (d and j and ©), (¢ and a and g), (¢ and a and h),
{(candaand ), {candaand ). (candaand b}, candaand ¢}, (eand aand d), (e and a and ), (¢ and
band @), (cand band h), (¢ and b and 1), (¢ and b and }), (¢ and b and a), (¢ and b and ¢), (¢ and b and
dy, (candband D), candcand g), candcand h), (e and ¢ and 1), (¢ and ¢ and J), (c and ¢ and a), (¢
andcandb), {candcandd), (candcand ) {canddand ), (c anddand h}, (e and d and 1), {(c and d
and ), (cand dand a), (c and d and b), (c and d and ¢), (¢ and d and §), (¢ and f and g), (¢ and f and h),
{(cand fand 1), (cand fand ), (c and fand a), e and fand b), (c and fand ¢}, (cand fand d}, (e and g
and f), (¢ and gand h), (¢ and g and 1), (¢ and g and j), {c and g and a), (¢ and g and b}, (¢ and g and
ch{candgandd), (candhand ), (candbhand g). (cand hand 1), (cand hand j), (cand h and a), (c
andbandb), (candbandc), candhand d). (candiand f), (candiand g). (cand tand b), (c and 1
andj). (candiand a), (cand tand b), (candrand¢), (candiand d), (candjand ), (e and j and @), (e
and jand h}, {candjand 1), (candjand a), {cand jand b), (c and jand ¢}, (c and j and d), T and a
ande), Tandaand g), (fandaand h), Tandaand 1), Fand a and ), ((and 2 and b), (Fand a and ¢),
(fandaandd), (fandbande), fandbandg), Fandbandh), fandband ), fandband ), fand b
and a), fand band ¢), (fand b and d), (T and ¢ and ), fand ¢ and g), (fand ¢ and b}, (f and ¢ and 1},
(fandcand ), fandcand a), Tandcand b), Tandcand d), Tand dand ¢), Fand d and g), (fand d
and h), fanddand i), (fand dand 1), fand dand 8), T and d and b), (Fand d and ¢), (fand ¢ and &),
(fandcand g). fandecand h), (fand c and 1), Fand e and j), (fand e and a), (fand c and b), (fand ¢
andc), fand gand ), Fand gand ¢}, Tand gand by, (Fand g and 1}, (fand g and 1), (Fand g and a),
(fandgand b), fand gand ¢), Tand hand d). fand h and ¢), (T and h and @), (Cand h and 1), (Fand
hand ), Fandhand a), fandbhand b), fand hand ¢), (fand t and d), (fand 1 and ¢}, (fand 1 and g),
(fanditand h), fandi1and 1), Tand1and a), Tandiand b), Fandiand ¢}, (Fand j and &), (Tand §
and ¢), (fand jand g), Fand jand b), (fand jand ©), (fand j and a), (fand j and b), (fand jand ¢}, (g
apdaand d). (gandaande), (gandaand ), {gcandaand h), (gandaand 1), (gandaand ), (gand a
and b), (ganda and ¢), (gand band d), (gand band ¢). (gand band §), (g and band h), (gand b and
i), {gandband}), (gand banda), (gandband¢), (gandcand d), (gand cand e), (gand c and ), (g
andcand h), (candcand 1), (gand c and 3). (gand ¢ and a), (gand c and b), (gand d and ¢), (gand d
and ¢), (ganddand §), (gand dand by, (gand d and 1), (gand d and §), (g and d and a), (gand 4 and
by, (gandeand¢), (gandecand d), {(gandeand ), (gand c and h), (g and ¢ and 1}, (g and ¢ and ), (g
andecand a), (gand e and b), (g and fand ¢), (g and fand d), (g and fand ¢}, (g and fand h), (gand [
and 1), (gand fand ), (zand fand a), (gand fand b), (gand hand ¢), (gand hand d), (g and h and ¢),
(gandhand ), (gand hand 1), (gand h and j), (g and h and a), (gand hand b), (g and 1 and ¢}, (g and
itand d), (gandiande), (gandiand ), (gandiand h), (gand i and ), (gand 1 and a), (gand i and b},
{(gandjand ¢}, (gandjand d), (gand jand ¢), {gand jand D), (g and j and ), {gand } and 1), (g and ;
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and a). (gand jand b), thandaand ¢), (hand aand d). (hand aand ¢), (h and a and D), (h and a and
gh,{handaand i), (bandaandj), (bandaand b), handbandc), (handbandd), bandbande), (b
apdband ), handband g), (handband 1), handbandj), handband a), handcand b), (hand ¢
and d), (hand c and ¢), (h and ¢ and ), (h and ¢ and g}, (b and ¢ and 1), (h and ¢ and j}, (b and ¢ and
al,thanddand by, ¢handdand¢), thanddand¢), handdand D, (handdand g, thand dand 1), (b
anddand ). (handdanda). (handeand b), (handecand¢), handeand &), (handeand ), (hand ¢
and g), (hand ¢ and ), (hand ¢ and j), (h and ¢ and a), (h and fand b), (h and fand ¢), (h and { and d),
(handfande¢), thandfand g), (handfand 1), (hand fand }), (hand fand a), (hand gand b), (h and
gandc), (hand gand d), (hand gand ¢), (hand gand §), (b and g and 1), (h and g and j), (h and g and
ay,{handiandb), thandiandc¢), handiandd), (handiande), handiand ), ¢handi1and ), (b
andiand j), (handiand a), (hand jand b), (h and j and ¢), th and j and d), (h and § and ¢), (h and j
and ), (hand jand g), handjandi), (handjand a), Gand aandb), Gandaandc), Gandaand d), G
andaande) Qandaand ), (landaand @), Gandaand b)), Gandaand ). Gandband a). Gand b
andc), Gandband d), Gand bande), (iandband D), Gand band ), Gand band b)), (G and b and j),
(iandcand a), landcandb), Gandcand d), Gandcand ), (land c and £, ¢ and ¢ and g}, (1 and ¢
and h), (tamdcand ), Gand dand a), Gand dand b), Gand dand ¢), Gand dand e), Gand dand £}, &
anddand g}, Ganddandh), land dand j), Gtandcand a), (landcand b), Gandcand ), Gand ¢
and d), Jandecand §), (iand ¢ and @), (land e and h), G and ¢ and }), (1 and {and a), (G and Fand b}, (i
and fand ¢), (1 and fand d), (i and f and ¢}, (1 and { and g), (i and f and h), (1 and fand ), (i and g and
a), {andgandb) Gandgand ¢}, fand gand d), Gand gand e}, (and gand ), Gand gand h), &
and gand j), (andhand a), Gand hand b), Gandhand ), Gandhand d). Gandbhand¢), Gand h
and ), Gandhandg), Gandbhand ), (landjand a), Gand jand BY, land jand c), Gandjand &), G
andjande), Gandjand §), Qandjand @), Gandjand h), Gand aand 1), (Jand a and b), (§ and a and
ch,andaandd), (andaande), (jandaand f), Gandaand g), (jand aand h), (j and b and 1), (j and
banda), Gandbandc), Jandbandd), andbande), Jandband f), (and b and g}, G and b and
h), Gandcand 1), jand cand a), Gand ¢c and b), (j and ¢ and d), {j and ¢ and ¢), (j and ¢ and f), (j and
cand g}, Gandcandh), Ganddand1), Ganddanda), anddandb), Janddand ¢}, §and d and 2),
Ganddand §), Ganddand g), anddand bh), andeand 1), Gand e and a). Gand ¢ and b}, (j and ¢
ande), Gandeandd), Gandeandf), andecand g), Gand e and ), Gand fand 1), Gand fand 3). §
and fand b), G and fand ¢), jand fand d), (G and {and e}, (§ and fand g), 3 and fand h), § and g and
i), and gand a), Gand gand b), Jand gand ¢), and gand d), and gand e), Gand gand £,
andgand h), Gandhand ), Qandhand 2), Gandhand b), Qandhand o), andhand &), G and h
ande), andhand ), Gandhand ), Gand1and h), Jandtand a), Gand 1and b), Gand 1 and ¢}, §
andiand d), Gandiande), andiand ), and (j and 1 and g).

2.3. Germiines

[0269] The ABPs provided herein may comprise any suttable Vi and V), germline sequences.
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{0278] In somc embodiments, the Vy region of an ABP provided herein 1s from the VHE germbine. In
some embodiments, the Vy region of an ABP provided hersin is from the VHI germbine.

{02711 In some cmbodiments, the Vy, region of an ABP provided hercin is from the VH4-39
germline. fo some embodiments, the Vg region of an ABP provided berein is from the VH4-31
germline. In some cmbodiments, the Vy region of an ABP provided herein is from the VH1-46
germline.

192721 In some embodiments, the Vi region of an ABP provided herein is from the VK3 germiline.
{0273] In some embodiments, the V| region of an ABP provided herem is from the VK3-11
germline. In some embodiments, the Vi region of an ABP provided herein is from the VK3-20
germldine. In some embodiments, the Vi region of an ABP provided herein is from the VK3-15

germline.

2.4. Monospecific and Multispecific TIGIT Antigen-Binding Proteins

{0274] In some embodiments, the ABPs provided herein are monospecific ABPs,
.

|
[0275) In some embodiments, the ABPs provided herein are multispecific ABPs.

§8276F In some ermmbodiments, a mmliispectdic ABP provided heretn binds more than one autigen. In
some embodiments, 8 multispecific antibody binds 2 antigens. In some embodiments, a multispecific
antibody binds 3 antigens. In some embodiments, a multispecific antibody binds 4 antigens. In some
embodiments, a muliispecific antibody binds 5 antigens.

{6277] In some embodiments, a multispecific antibody provided herein binds more than one epitope
on a TIGIT antigen. In some embodiments, a multispecific antibody binds 2 cpitopes on a TIGIT
antigen. In some embodiments, a multispecific antibody binds 3 epitopes on a THGIT antigen.

§6278] Many multispecific ABP constructs are known in the art, and the ABPs provided herein may
be provided in the form of any suttable multispecific suitable construct.

{02791 In some embodiments, the multispecific ABP comprises an mmmunoglobulin comprising at
feast two different heavy chain variable regions cach pawred with a common light chain variable
region (1., a “common light chain antibody™). The common hght chain variable region formus a
distinci antigen-binding domain with each of the two different heavy chain variable regions. See
Merchant et al., Nature Biotechnol | 1998, 16:677-631, incorporated by reference m its entirety.
§0286] In some embodimends, the muliispectfic ABP comsprises an immunoglobulin comprising an
antibody or fragment thereof attached to one or more of the N- or C-termmi of the heavy or light
chains of such immunoglobulin. See Coloma and Morrison, Nature Biotechnol | 1997, 15:159-163,
mcorporated by reference in #S entirety. In sorae aspects, such ABP comprises a tetravalent bispecific
antibody.

{02811 In some emabodiments, the multispecific ABP comprises a bybrid imumusoglobulin comprising
at least two different heavy chain varable regions and at least two different light chain variable

regions. See Milstemn and Cuello, Nafure, 1983, 305:537-340; and Stacrz and Bevan, Proc. Nafl.
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Acad. Sci. USA, 1986, 83:1453-1437; each of which s incorporated by reference in its entirety.

§0282] In some cmbodimesnts, the multispeciic ABP comprises nusunoglobubin chaing with
alterations to reduce the formation of side products that do not have multspecificity. In some aspects,
the ABPs comprise one or more “knobs-into-holes” modifications as described in U.S. Pat. No.
5,731,168, incorporated by reference in its entirety.

{02831 In some embodiments, the multispecific ABP comprises immunoglobulin chains with one or
more clectrostatic modifications fo promote the assembly of Fo hetero-multimers. See WO
2009/089004, icorporated by reference in its entirety.

§0284] In some erebodiments, the mulitspecific ABP comprises a bispecific single chain molecule.
See Traunecker et al., FAMMBO J., 1991, 10:3655-3659; and Gruber et al., J. fmmunol., 1994, 152:5368-
5374; cach of which 1s incorporated by reference in 118 entirety.

{0285] In some embodimeents, the multispecific ABP comprises a heavy chain vanable domain and a
Light chamn variable domain connected by a polvpeptide linker, where the Iength of the linker 1s
selected to promote assernbly of multispecific ABPs with the desired multispecificity. For exaraple,
monospecific scFvs generally form when a heavy chaim variable domain and hight chamm variable
domain are connected by a polypeptide hinker of more than 12 amino acid residues. See U.S. Pat. Nos.
4,946,778 and 5,132,405, cach of which is incorporated by reference m iis entirety. In some
embodiments, reduction of the polypeptide linker length to less than 12 ammno acid residues prevents
pairing of heavy and hght chain variable domains on the same polypeptide chain, thereby allowing
pairing of heavy and light chain variable domains from one chain with the complementary domains on
another chain. The resulting ABPs therefore have multispecificty, with the specificity of cach binding
site contributed by more than one polypeptide chain. Polypeptide chains comprising heavy and light
chain variable domains that are joined by linkers between 3 and 12 amino acid residues form
predominantly dirners (fermed diabodics). With Hukers between 0 and 2 aminoe acid residucs, rimers
{termed triabodies) and tctramers (termed tetrabodies) are favored. However, the exact type of
oligomerization appears to depend on the amino acid residue composition and the order of the
variable domain in each polypeptide cham {e.g., Vi-hinker-Vy vs. Vidinker-Vy), in addition to the
linker length. A shkilled person can sclect the appropriste binker length based on the desired
multispecificity.

[0286] In some embodiments, the multispecific ABP comprises a diabody. See Hollinger et al., Proc.
Natl Acad Sci. USA, 1993, 90:6444-6448, incorporated by reference in iis entirety. In some
embodiments, the multispecific ABP comprises a tnabody. See Todorovska et al, J Immunol
Methods, 2001, 248:47-66, incorporaled by reference in its entirety. In some embodiments, the
multispecific ABP comprises a tetrabody. See id, incorporated by reference in its entirety.

{0287] In some embodiments, the multispecific ABP comprises a trispecific F(ab")3 derivative. See
Tuttetal. J. fmmunel., 1991, 147:60-69, incorporated by reference in s entirety.

[0288] In some embodiments, the multispecific ABP comprises a cross-linked antibody. See U.5.
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Patent No. 4,676,980, Brennan et al., Science, 1985, 229:81-83; Staerz, ¢t al. Nature, 1985, 314:628-
631; and EP 0433082; each of which s tncorporated by reference in is entirety,

{02891 In some embodiments, the multispecific ABP comprises antigen-binding domains assembled
by leucine zippers. See Kostelny et al., J. Tmmunol., 1992, 148:1547-1553, incorporated by reference
in s entirety.

{02907 In some cmbodiments, the multispecific ABP comprises complementary protein domaing. In
some aspects, the complementary protein domains comprise an anchoring domain (AD) and a
dimerization and docking domain (BDD). In some embodiments, the AD and DDD bind to each other
and thereby enable assembly of mmltispecific ABP structures via the “dock and lock” (DNL)
approach. ABPs of many specificities may be assembled, including bispecific ABPs, trispecific ABPs,
tetraspecific ABPs, quntspecific ABPs, and hexaspecific ABPs. Multispecific ABPs comprising
complementary protein domains are described, for example, in US. Pat. Nos. 7,521,056; 7,550,143,
7.534 866; and 7,527,787, each of which is ncorporated by reference in its entirety.

§6291] In some embodimends, the muliispectfic ABP comsprises a dual action Fab {(DAF) auntibody as
described m U.S. Bat. Pub. No. 2008/0069820, incorporated by reference in its entirety.

{02921 In some embodiments, the multispecific ABP comprises an antibody formed by reduction of
two parental molecules followed by muxing of the two parental molecules and reoxidation to assembly
a hybnd structure. See Carlring ¢t al., PLoS One, 2011, 6:¢22533, incorporated by reference i its
entirety.

{0293} In some embodiments, the multispecific ABP comprises a DVD-Ig™ A DVD-1g™ is a dual
variable domain immunoglobulin that can bind to two or more antigens. DVD-Igs™ are described in
U8, Pat. No. 7,612,181, incorporated by reference in its entirety.

[0294] In some embodiments, the multispecific ABP comprises a DART™. DARTs™ are described
in Moore ¢t al., Blood, 2011, 117:454-451, incorporated by reference in its entirety.

[8295] In some embodiments, the multispecific ABP comprises a DuoBody”. DuoBodies™ are
described 1n Labryn et al., Proc. Natl Acad Sci. USA, 2013, 110:5145-5150; Gramer et al.,, mAbs,
2013, 5:962-972; and Labryn et al, Nature Profocols, 2014, 9:2450-2463; cach of which is
incorporated by reference in its entirety.

[0296] In some embodimenis, the multispecific ABP comprises an antibody fragment attached to
another antibody or fragment. The attachment can be covalent or non-covalent. When the attachment
is covalent, 1t may be 1o the form of a fusion protein or via a chermical linker. [Hustrative examples of
muldtispecific ABPs comprising antibody fragments attached to other antibodies mclude tetravalent
bigpecific antibodies, where an scFv is fused to the C-termunus of the Cyg; from an IgG. See Coloma
and Morrison, Nofure Biofechnol., 1997, 15:159-163. Other examples include antibodies in which a
Fab molecule 1s attached to the constant region of an immunoglobulin. See Miler et al., J. Immunol.
2003, 170:4854-4861, mcorporated by reference in its entirety. Any suitable fragment may be used,

inchuding any of the fragments described herein or known in the art.
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{02977 In somce embodiments, the multspecific ABP comprises a CovX-Body. CovX-Bodies arc
described, for exaraple, 1 Doppalapudi et al., Proc. Natl Acad Sci. USA, 2010, 107:22611-22616,
ncorporated by reference in its entirety.

19298] In some embodiments, the multispecific ABP comprises an Feab antibody, where one or more
antigen-binding domains are introduced into an Fe region. Feab antibodies are described in Wommniak-
Kunopp et al., Protein Eng. Des. Sel., 2010, 23:289-297, mcorporated by reference in ifs entirety.
[8299] In some cmbodiments. the multispecific ABP comprises an TandAb” antibody. TandAb”™
antibodies are described in Kiprivanov et al., J. Mol Biol, 1999, 293:41-56 and Zhukovsky ¢t al,,
Biood, 2613, 122:5116, cach of which is tncorporated by reference in ts endrety.

[0360] n some embodiments, the multispecific ABP comprises a tandem Fab. Tandem Fabs are
described in WO 2015/103072, incorporated by reference in its entirely.

[0301] In some embodiments, the multispecific ABP comprises a Zybody' . Zybodies'™ are

described in LaFlear et al., mAbs, 2013, 5:208-218, imcorporated by reference in its entirety.

2.5, TIGIT Antagonkm

§8382] In some embodiments, the ABPs provided herein antagonize THGIT upon binding.

j0383] In some cmboduments, antagonism of TIGIT by an ABP provided herein resulis in
dimerization and/or activation of CD¥226 (also known as DNAM-1), a co-stimulatory receptor whose
dimerization and function is wmpaired bv direct interaction with TIGIT. See Grogan ot al, J
Immunol., 2014, 192 (1 Supplementy 201315, moorporated by reference i its entirety. Figure 2
provides an illustration of the CD226-TIGIT pathway in comparison to the CD28/CTLA4 pathway,
which has similar costimulation/coinhibition biology.

§8384] In some ewbodiments, antagonism of TIGIT by ag ABP provided herein increases the arnount
of CD226 and CD155 that interact in comparison to the amount that interact in the absence of the
ARP.

{0365] In some embodiments, andagomism of TIGIT by an ABP provided herein results in activation
of an effector T cell. In some aspects, the effector T cell 18 a CD8+ T cell. In some aspects, the
effector T cell 15 3 T4+ T ¢ell

[0386] In some embodiments, antagonism of TIGIT by an ABP provided herein results in activation
of an NK cell. In some embodiments, astagonisra of TIGIT by an ABP provided herein results in
activation of an NKT cell.

[0387] In some cmbodiments, antagonist of TIGIT by an ABP provided hercin results in a reduction
of the inhibitory activity of a regulatory T cell toward an effector T ¢ell.

[8308] In some embodiments, antagonism of TIGIT by an ABP provided herein results in increased
secretion of 1L-2, TL-6, GM-CSF, TNF, LT-gu, and/or IFN-y by a target cell.

[0389] In some embodiments, antagonisra of TIGIT by an ABP provided herein increases the

proliferation, survival, and/or function of an effector T cell. In some aspects the effector T cell 15 a
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CDd+ effector T cell. In some aspects, the effector T cell is a CD8+ effector T cell.

{0318] In some cwbodiments, astagosism of THGT by an ABP provided hercin abrogates
suppression of an effector T cell by a regulatory T cell. In some aspects, the regulatory T cell is a
CD4+CD25+Foxp3+ regulator T cell In some aspects, the regulatory T cell 5 a CDSHCD25+
regulatory T cell.

{0311} In some cmbodiments, antagonism of TIGIT by an ABP provided herein resulis i an
enhancement of an immune response.

[8312] In some embodiments, antagonism of TIGIT by an ABP provided hercin results in the
prevention of a tumor. In some embodiments, antagonism of TIGIT by an ABP provided herein
results in the delay of onset of a tumor. In some embodiments, antagonism of TIGIT by an ABP
provided herein results in a reduction of the size of a tumor. In some embodiments. antagonism of
TIGIT by an ABP provided hercin results in chimination of a tumor. In some embodiments,
antagonism of TIGIT by an ABP provided herein results in a redoction in the nuomber of metastases.
18313} In some cmbodiments, antagonism of TIGIT by an ABP provided berein results in the
prevention of a viral disease. In some embodiments, antagonism of TIGIT by an ABP provided herein
results in the delay of onset of a viral disease. In some embodiments, antagonism of TIGIT by an ABP
provided herein resulis in a reduction of the viral load 1n a subject. In some embodiments, antagonism

of TIGIT by an ABP provided hercin results 1n the ehimination of a viral infection.

2.6. Affinity and Kinetics of Antigen-Binding Proteins for TIGIT; Potency

[0314] In some embodiments, the affinity of an ABP provided herein for TIGIT as indicated by Ko,
is less than about 107 M, less than about 10 M, less than about 107 M, less than about 10 M, less
than about 10™ M, less than about 107° M. less than about 107! M, or less than about 1072 M. In some
embodiments, the affiniy of the ABP 1s between about 107 M and 1077 M. In some embodiments, the
affinity of the ABP is between about 107 M and 107" M. In some embodiments, the affinity of the
ABP is between about 107 M and 107° M. In some embodiments, the affinity of the ABP is between
about 107 M and 107 M. In some embodiments, the affinity of the ABP is between about 107 M and
107 M. In some embodiments, the affinity of the ABP is between about 107 M and 107" M. In some
embodiments, the affinity of the ABP is between about 10° M and 107" M. In some embodiments, the
affinity of the ABP is between about 107 M and 107 M. In some embodiments, the affinity of the
ABP is between about 107° M and 107 M.

{0315] In some embodiments, the affinity of an ABP provided heremn for hTIGIT as indicated by Ky
measured by ForteBic, as set forth in Example 4 is selected from about 5.24 x 107" M, about 457 x
107 M, about 3.32 x 107 M. about 2.46 x 107 M. about 1.96 x 107" M, about 3.11 x 10™ M, about
2.54 x 107 M, about 3.13 x 107 M, about 2.83 x 107 M. about 1.71 x 10 M, about 2.47 x 167 M,
about 2.35 x 10 M, about 1.44 x 10° M, about 1.23 x 10 M. about 5.26 = 10" M, about 3.78 x 10"
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M, about 4.29 x 107 M, or about 4.48 x 107" M. In some embodiments, such affinity ranges from
about 3.13 x 10” M to about 1.96 x 107" M. Tn some embodiments. such Kp is about 3.13 x 107 M or
less.

[8316] In some embodiments, the affinity of an ABP provided herein for ¢TIGIT as mdicated by Kp
measured by ForteBio, as set forth in Example 4 is selected from about 2.64 x 107 M, about 6.55 x
107 M, about .14 x 10”7 M, about 6.57 x 10° M, about 7.94 x 10 M, about 7.04 x 10 M, about
1.10 x 107 M, about 7.20 x 10 M. about 1.57 » 107 M, about 8.02 x 107 M, about 3.67 x 107 M,
about 8.98 x 107" M, about 1.75 x 10 M, or about 2.58 » 10 M, about 935 x 10° M. In some
embodiments, such affinity ranges from about 1.10 x 107 M to about 3.69 x 107" M. In some
embodimenis, such Ky is about 1.10 x 107 M or less.

183177 In some embodiments, the affinity of ag ABRP provided herein for hTIGIT as indicated by Kp
measured by solution egquibibnium methods (MSD-5ET), as set forth in Example 4 is selected from
about 5.40 x 10 M. about 1.10 x 107 M, about 1.50 x 107° M, about 5.60 x 10™" M, about 4.00 x
107 M, about 3.80 x 107 M, about 2.10 x 107" M, about 7.00 « 107 M, about 4.10 x 10°Y M, about
2.50 x 1071 M, about 3.00 x 107" M, about 8.00 x 107" M, about 8.10 x 107% M, about 5.00 x 107"
M. or about 4.90 x 1077 M. In some embodiments, such affinity ranges from about 4.00 x 107° M to
about 4.90 « 1077 M. In some embodiments, such Kp is about 4.00 x 1077 M or less.

[0318] In some embodiments, the affinity of an ABP provided herein for ¢TIGIT as mdicated by Ky
measured by MSD-SET, as set forth in Example 4 is selected from about 3.20 x 107° M, about 2.30 x
1 M, about 3.50 x 107 M, about 1.50 » 107" M. or about 4.60 x 10" M. In some embodiments,
such affinity ranges from about 3.20 = 107" M to about 150 x 10" M. In some embodiments, such
Ky is about 3.20 x 107" M or less.

18319] In some embodiments, the affinity of an ABP provided herein for hTIGIT as indicated by Kp
measured by ForteBio, as set forth in Example 6 is selected from about 7.1 x 107° M, about 8.1 x 107

HE about 1.9 x 107 M, about 5.6 x 107 M, about 2.4 x 107" M, about 2.8 x 107 M, about 1.6 x

114

107 M, about 5.8 x 167" M, about 1.1 x 10” M, about 8.1 x 107" M, about 4.6 x 107° M, or about 3.6
% 107° M. In some embodiments, sach affinity ranges from about 1.1 x 107 M to about 8.1 x 167" M.
In some embodiments, such Kp is about 1.1 x 107 M or fess.

{0320] n some embodiments, the affinity of an ABP provided herein for hTIGIT as indicated by K
measured by ForteBio, as set forth in Example 6, is about 2.4 x 107" M. In some embodiments, the
affinity of an ABP provided herein for ¢TIGIT as indicated by Kp measured by ForteBio, as set forth
in Example 6, is about 6.2 x 107 M. In some embodiments, such K is about 6.2 x 107 M or fess.
[8321] In some embodiments, the affinity of an ABP provided herein for hTIGIT expressed on the
surface of a Jurkat cell, as indicated by Kp, described in Example 6 is about 5.1 x 107 M. In some

14

embodiments, such Ky 1s about 5.1 x 1077 M or less.
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{0322] In some embodiments, the affinity of an ABP provided herein for ¢TIGIT expressed on the
surface of a Jurkat cell, as indicated by K, described in Example 6 is about 4.0 « 107 M. In some

UM or less.

embodmments, such K, 15 about 4.0 x 107
[8323] In some embodiments, the affinity of an ABP provided herein for mTIGIT (BEQ ID NO: 3)
expressed on the surface of a hurkat cell, as indicated by Kg, described in Example 6 is about 9.8 x 107
’ M. In some embodiments, such Kp is about 9.8 x 107 M or less. In some embodiments, such Kp is
about 9.8 x 10” M or greater.

j0324] In some embodiments, the affinity of an ABP provided herein for hTIGIT expressed on the
surface of a human CD8+ T cell, as indicated by Kp, described in Example 6 is about 1.3 x 10° M. In
some embodiments, such Kp is about 1.3 x 10™ M or less.

[0325] In some embodiments, the affinity of an ABP provided herein for ¢TIGIT expressed on the
surface of a cynomolgus monkey CD8+ T cell, as indicated by Ky, described in Example 6 1s about
2.8 x 107 M. In some embodiments, such Ky is about 2.8 x 107 M or less.

[0326] In some embodiments, the affinity of an ABP provided herein for mTIGIT expressed on the
surface of a murine T regudatory cell Ge., mTIGIT as it naturally ocours on such cells, whether or not
such mTIGIT 15 of SEQ ID NOs: 3 or 138, but inclusive of such SEQ ID NOs), as indicated by Ky,
described in Example 6 1s about 2.5 x 107 M. In some embodiments. such ¥ is about 2.5 x 10" Mor
less.

183271 In some embodiments, the ABPs provided herein specifically bind to hTIGIT (SEQ ID NG 1)
with a Kp of X and to ¢TIGIT (SEQ 1D NO:2) or mTIGIT (SEQ 1D NG:3 or 138) with a Ky, of <10X
In some embodiments, the ABPs provided herein specifically bind to hTIGIT (SEQ ID NO: Dy with a
Kp of X and to ¢TIGIT (SEQ ID NO:2) or mT1GIT (SEQ 1D NO:3 or 138) with 2 Kp of <3X. In some
embodiments, the ABPs provided herein specifically bind to hTIGIT (SEQ 1D NO:1) with a Kp of X
and to ¢TIGIT (SEQ 1D NG:2) or mTIGIT (SEQ ID NO:3 or 138) with a Kp of <2X. In some aspects,
X1s any Ky, described m this disclosure. In some aspects, X'1s 0.01 oM, 0.1 aM, 1 oM, 10 nM, 20 nM,
30 oM, or 100 nM.

{0328] In somc cmbodiments, the ratio of Kperom @ Koenam for an ABP provided herein, as
measured by ForteBio as set forth in Exaraple 4, is selected from about 1.98 x 107, about 2.61 x 107,
about 3.03 x 107, about 3.58 x 107, about 6.62 x 10™, about 1.98 x 107, about 5.37 x 10™, about 3.90
x 107, about 6.22 x 107, about 2.91 x 107, about 4.14 x 107, about 6.67 x 10", about 2.18 x 167,
about 1.78 x 107, about 1.21 x 10, or about 3.03 x 10", In some embodiments, such ratio ranges
from about 3.90 x 107 to about 6.67 x 107,

{0329] In some cmbodiments, the ratio of Kpomem, | Kownam for an ABP provided herein, as
measured by ForteBio as set forth in Example , is about 3.87 x 107

[033¢] In some cmbodiments, the ratio of Kpamom, | Kpenam for an ABP provided herein, as

measured by MSD-SET as set forth in Example 4, is selected from about 3.33 x 107, about 2.31 x 10
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! about 1.09 x 107, about 1.07 = 107 or about 1.69 x 107, In some embodiments. such ratic ranges
from about 1.07 » 107 M to about 3.33 x 107 M.

1
~1

{0331} In some embodiments an ABP provided herein has a k, of at least about 10° M 'xsec™ In
some embodiments the ABP has a k, of at least about 10° M™xsec”. In some embodiments the ABP
has a k, of at least about 10° M7 xsec™. In sorae embodiments the ABP has a k, of between about 10
M xsec and about 10° M7 xsee”. In some embodiments the ABP has a k, of between about 10° M~
'xsec and about 10° Mxgec™. In some embodiments, such k, is at least about 16° M xsec™.

[0332] In some embodiments, an ABP provided herein has a k, for hTIGIT, as measured by ForteBio
as set forth in Example 6, selected from about 3.2 x 10° M7xsec™, about 7.0 x 10° Mxsec™, about
7.7 % 10° M7 xgec™ about 1.6 x 10° Mxsec™, about 2.0 x 10° M xsec™, about 1.3 x 10° Mxsec™,
about 1.5 x 10° Mxsec™, about 1.1 x 10° M™'xgec™, about 4.5 x 10° M7 xsec™, about 7.5 x 10° M’
xsec™, about 8.9 x 10° M™xsec”, or about 1.4 » 10° M xsec™. In some embodiments, such k, ranges
from about 3.2 x 10° M xsec™ to about 2.0 x 10° Mxsec™. In some embodiments, such ky is about
2.0 = 10° M or less.

[0333] In some embodiments, an ABP provided herein has a k, for hTIGIT, as measured by ForteBio
as set forth m Example 6, of about 2.0 x 10° M xsec™. In some cmbodiments, such k, is at least about
2.0 x 10° M xgec™.

[8334] In some embodiments, an ABP provided herein has a k, for ¢TIGIT, as measured by ForteBio
as set forth in Exaraple 6, of about 7.9 x 10° Mxsec™. In some embodiments, such k, is at least about
7.9 % 107 M 'xsec™.

[#335] In some cmbodiments an ARP provided hercin has a kg of about 107 sec” or less. In some
embodiments the ARP has a kg of about 107 sec” or less. In some embodiments the ABP has a ky of
about 107 sec™ or less. In some embodiments the ABP has a ky of between about 107 sec” and about
107 sec”. In some embodiments the ABP has a ky of between about 107 sec” and about 107 sec™ In
some embodiments the ABP has a kg of between about 107 sec™ and about 1607 sec™.

{0336] In some cmbodimuents, an ABP provided herein has a kg for WTIGIT, as measured by

1
H

ForteBio as sct forth in Example 6. selected from about 2.3 x 107 sec™, about 6.3 x 107 sec™, about
1.4 % 107 sec™, about 8.5 = 107 sec™, about 3.8 x 107 sec™, about 3.5 x 107 sec™. aboui 2.4 x 107 sec”
! about 6.6 x 107 sec”, about 5.9 x 107 sec”, or about 5.0 x 10 sec™, In some embodiments, such kg
ranges from about 6.3 x 107 sec™ to about 8.5 x 107 sec”. In some embodiments, such kg is less than
about 8.5 x 10™ sec™.

{63371 In some cmbodiments, an ABP provided herein has a kg for hTIGIT, as measured by ForteBio
as set forth in Example 6, of about 3.8 x 107 sec”. In sorne embodiments, such ky is less than about
3.8 x 107 sec™

{0338] In some embodiments, an ABP provided herein has a k; for ¢ TIGIT, as measured by ForteBio
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as set forth in Example 6. of about 4.6 x 107 sec”. In some embodiments, such ky is Iess than about
4.6 % 107 sec™,

[8339] In some embodiments, an ABP provided herein has a k, for RTIGIT of about 3.2 x 10° M’
Ixsec™”, a ky for WTIGIT of about 2.3 x 107 sec™, and a Ky, for hTIGIT of about 7.1 x 10" M. In
some embodiments, an ABP provided herein has a k, for hTIGIT of about 7.0 x 10° M7'xsec™, a ky for
RTIGIT of about 6.3 x 107 sec™, and a Ky, for hTEGIT of about 8.1 x 107! M. In some embodiments,
an ABP provided herein has a k, for KTIGIT of about 7.7 x 10° M 'xsec™, a ky for hTIGIT of about
1.4 % 107 sec”, and a Ky for hTIGIT of about 1.9 x 107° M. Tn some embodiments, an ABP provided
herein has a k, for hTIGIT of about 1.6 x 10° M'xsec™, a kg for hTIGIT of about 8.5 x 107 sec™, and
a Ky for hTIGIT of about 5.6 x 107 M. Tn some embodiments, an ABP provided herein has a k, for
WTIGIT of about 2.0 x 10° M™xsec™, a kg for RTIGIT of about 3.8 x 10™ sec™, and a Ky for hTIGIT of
about 2.4 x 107° M. In some embodiments, an ABP provided herein has a k, for KTIGIT of about 1.3
x 10° M7 xsec™, a ky for WTIGIT of about 3.5 x 107 sec”, and a Kp for RTIGIT of about 2.8 x 167" M.
In some embodiments, an ABP provided herein has a k, for RTIGIT of about 1.5 x 10° M7 xsec™, a ky
for hTIGIT of about 2.4 x 10™ sec”. and a ¥ for hTIGIT of about 1.6 x 107 M. In some
embodiments, an ABP provided herein has a k, for hTIGIT of abouat 1.1 x 10" Mxsec™, a ky for
hTIGIT of about 6.6 x 107 sec”, and a Ky, for hTIGIT of about 5.8 x 107" M. Tn some erabodiments,
an ABP provided herein has a k, for KTIGIT of about 4.5 x 10° M 'xsec™, a ky for hTIGIT of about
3.5 % 107 sec”™, and a Ky for RTIGIT of about 1.1 x 107 M. In sorae embodiments, an ARP provided
herein has a k, for RTIGIT of about 7.5 x 10" M xsec™, a ky for hTIGIT of about 5.9 x 107 sec™, and
a Ky, for WTIGIT of about 8.1 x 107° M. In some embodiments, an ABP provided herein has a k, for
WTIGIT of about 8.9 x 107 M xsec™, a kq for RTIGIT of about 3.8 » 107 sec”, and a Kp for RTIGIT of
about 4.6 x 107° M. In some embodiments, an ABP provided herein has a k, for hTIGIT of about 1.4
x 10° M7 xsec™, a ky for WTIGIT of about 5.0 x 107 sec”, and a Kp for RTIGIT of about 3.6 x 167" M.
In some embodiments, such k,, ky and Kp are determined according to the methods provided in
Example 6.

[#340] In some embodiments, an ABP provided herein has a k, for hTIGIT of about 2.0 » 10° M’
“xsec, a kq for WTIGIT of about 3.8 x 107 sec™, a Ky, for hTIGIT of about 2.4 x 107" M, a k, for
¢TIGIT of about 7.9 = 10° M'xsec”, a kg for ¢TIGIT of about 4.6 x 107 sec™, a Ky, for ¢TIGIT of
about 6.2 x 10™ M, and a Ky, for mTIGIT (SEQ ID NO: 3) of greater than about 7.0 x 107 M. In some
embodiments, such k,, ky and Ky are determined according to the methods provided in Exanple 6.
[0341] In some embodiments, Kp k,, and k;are determined using surface plasmon resonance (5PR).
In some aspects, the SPR analysis utilizes a BIACORE® instrument. In some aspects, the antigen is
immobilized on a carboxymethylated dextran biosensor chip (CM4 or CM3) and contacted with an

ABP provided hercin. Association and dissociation rate constants may be calculated using the
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BlAevaluation™ software and a one-to-one Langmuir binding model. In some aspects. the assay is
performed at 25°C. In some aspects, the assay is performed at 37°C.

{6342] Tn some embodiments, Ky k,, and k;are determined using biolayer interferometry (BLD. Any
suitable BLI method may be used. In some aspects, the BLI analysis wtilizes a FORTEBIOY
mstrument. In some aspects, an anti-hwman IgG Fo capture (AHC) biosensor is used to capture ABPg
onfo the surface of a sensor. Subscquently, asscciation of the ABP and antigen is monitored by
contacting the tmamobilized ABP with different concentrations of TIGIT. Dissociation of the antigen
and ABP is then measured in a buffer without TIGIT. Association and dissociation rate constants are
calculated wsing the kinetic modules of the FORTEBIO® Analysis Software. In some aspects, the
assay is performed at 30°C.

[6343] In other embodiments, Ky may be determined by a radiolabeled auntigen-binding assay, as
described in Chen et al. J. Mol Biol., 1999, 293:865-881, incorporated by reference in its entirety.
§0344] In other embodiments, Ky may be deternuned by using MSD-SET, as described in Example
4,

{0345] In some cmbodiments, an ABP provided herein has an ECs, as measured by 1L-2 production
in a human TIGIT Jurkat co-culture assay as described in Example 7, of about 0.22 nM, about 0.31
nM, about 0.33 nM, about 0.34 oM, about 0.25 nM, about 0.24 aM, about 0.11 aM, about 0.06 nM,
about $.14 oM, about 0.16 nM, about 1.40 nM, about 0.71 oM, about 0.21 nM, about 1.11 nM, about
0.13 nM, about 6.20 nM, about 0.68 nM, or about 0.61 nM. In some embodiments, such EC; ranges
from about 0.06 nM to about 1 40 nM. In some embodiments, such EC4, is about 1.40 nM or less.
18346] In some ermbodiments, an ABP provided herein has an ECs. as measured by IL-2 production
in a cynomolgus monkey TIGIT Jurkat co-culture assay as described in Example 7, of about 2.87 nM.
In some embodiments, such ECy is about 2.87 oM or less. In some embodiments, the ratio of
ECsomiar) © ECsgamamm in such assay ranges from about 2.03 to about 47.8.

[8347] In some embodiments, an ABP provided herein has an EC,,, as measured by TNF production
in PBMCy isolated from a human dovor and treated as described in Example 9, in a range of about
5.02 nM to about 18.86 nM. In some embodiments, such EC;q 18 about 18 .86 oM or less.

{0348] In some embodiments, an ABP provided herein has an ECs,, as measured by TNF production
in PBMCs isolated from a human donor and treated as described in Example 9, in a range of about
12.60 nM to about 20.60 nM. In some embodiments, such EC., is about 20.60 nM or less.

§83497 In some embodimends, an ABP provided berein bas a8 ECq, as measwred by TNF production
i PBMCs 1solated from a human donor and treated as described n Example 9, in a range of about
22.49 nM o about 31.539 nM. In some embodiments, such ECy 18 about 31.39 nM or less.

§0356] In some ewbodinnents, 3n ABP provided herein bas an ECy, in a range of about 5.02 aM {0
about 1886 nM, an ECs, in a range of about 12.60 nM to about 20.60 nM, and ECy in a range of
about 22.49 sM to about 31.59 nM, in cach cases as measured by TNF production in PBMCs isolated

from a human donor and treated as described in Example 9.
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{03531} In some cmbodiments, an ABP provided herein has an EC of about 11.94 nM or less, an
ECs of about 16.60 nM or less, and ECy of about 27.04 oM or less, in cach cases as measured by
TNF production in PBMCs isolated from a human donor and treated as described in Example 9.
[6352] In some embodiments, an ABP provided herein has an ECyp of about 18.86 sM or less, an
ECs of about 20.06 nM or less, and ECq of about 31.39 nM or less, in cach cases as measured by
TNF production in PBMCs isolated from a human donor and treated as described in Example 9.
[6353] In some embodiments, an ABP provided herein has an ECy; of about 3.02 oM or less, an EC5
of about 12.60 nM or less, and EC;, of about 22 .49 nM or less, in each cases as measured by TNF
production i PBMCCs isolated frou a human donor and freated as described in Example 2.

[0334] In some embodiments, an ABP provided herein has an EC,, as measured by IFN-y
production in CD4+ T cells isclated from a human donor and treated as described m Example 9, in a
range of about 0.37 oM to about 1.05 nM. In some embodiments, such ECyg i1s about 1.05 oM or less.
[0355] In some cmbodiments, an ABP provided herein has an ECs,, as measured by IFN-y
production in CD4+ T cells isolated from 3 human donor and treated as described in Example 9, in a
range of about 0.94 oM to about 1.12 nM. In some embodiments, such ECy 1s about 1.12 oM or less.
[0356] In some embodiments, an ABP provided herein has an ECq, as measured by IFN-y
production in CD4+ T cells isolated from a human donor and treated as described in Example 9, ina
range of about 1.04 nM to about 2.72 nM. In some embodiments, such ECy; 15 about 2.72 nM or less.
{03571 In somse ermabodiments, an ABP provided herein has an ECy, it a range of about .37 nM 1o
about 1.03 nM, an ECs, in a range of about 0.94 oM 1o about 1.12 nM, and ECy, in a range of about
1.04 nM o about 2.72 nM, i1 cach cases as raeasured by IFN-y production in PBMCs isolated from a
human donor and treated as described in Example 9.

[0358] In some embodiments, an ABP provided herein has an EC of about 0.37 nM or less, an ECy
of about 1.00 nM or less, and ECq of about 2.72 nM or less, in each cases as measured by [FN-y
production in PBMCs isolated from a human donor and treated as described m Example 9.

[6359] In some cmbodiments, an ABP provided herein has an EC of about 0.85 nM or less, an ECy
of about 0.94 nM or less, and ECq of about 1.04 nM or less, in cach cases as measured by IFN-y
production in PBMCs isolated from a human donor and treated as described in Example 9.

[036¢] In some cmbodiments, an ABP provided herein has an ECy; of about 1.05 nM o less, an ECy
of about 112 nM or less, and ECy of about 1.19 oM or less, in each cases as measured by IFN-y
production n PBMCs isolated from a human donor and treated as described in Exaraple 9.

[8361] In some embodiments, an ABP provided herein has an ECy; of about 8.75 nM or less, an ECy
of abouot 1.02 nM or less, and ECy of about 1.65 oM or less, in each cases as measured by IFN-y
production in PBMCs isolated from a human donor and treated as described in Exaraple 9.

[#362] In some embodiments, an ABP provided herein binds hTEGIT with a K;, of about 5.24 x 107
M (as determined by ForteBio), ¢TIGIT with a Kp of about 2.64 x 107 M (as determined by
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ForteBio), hTIGIT with a Kp, of about 5.40 x 107 M (as determined by MSD-SET), and ¢ TIGIT with
a Kp of about 3.20 x 107 M (as determined by MSD-SET), in cach case determined according to the
methods provided in Example 4.

[0363] In some embodiments, an ABP provided herein binds hTIGIT with a Ky of about 4.57 x 107
M (as determined by ForteBio), ¢TIGIT with a Kj; of about 1.57 x 107 M (as determined by
ForteBio), hTIGIT with a Ky, of about 2.50 x 107" M (as determined by MSD-SET), and ¢ TIGIT with
a Kp of about 2.30 x 107 M (as determined by MSD-SET), in cach case determined according to the
methods provided in Example 4.

[0364] In some embodiments, an ABP provided herein binds hTIGIT with a Kp, of about 3.32 x 107
M (as determined by ForteBio), ¢TIGIT with a Kp of about 8.02 x 107 M (as determined by
ForteBio), RTIGIT with a Kp of about 8.10 x 1077 M (as determined by MSD-SET), and ¢ TIGIT with
a Ky of about 3.50 x 107 M {(as deternuned by MSD-SET), i cach case determined according to the
methods provided in Example 4.

[#365] In some embodiments, an ABP provided herein binds hTIGIT with a Kp of about 2.46 x 167"
M (as determined by ForteBio)., cTIGIT with a Kp of about 3.69 x 107" M (as determined by
ForteBio), RTIGIT with a Kp of about 5.00 x 1077 M (as determined by MSD-SET), and ¢ TIGIT with
a Ky of about 1.50 x 16" M {(as deternuned by MSD-5ET), in each case determined according to the
methods provided in Example 4.

[0366] In some embodiments, an ABP provided herein binds hTIGIT with a Ky of about 1.96 » 107
M (as determined by ForteBio), ¢TIGIT with a Kp of about 898 x 107" M (as determined by
ForteBio), hTIGIT with a K of about 4.90 » 107" M (as determined by MSD-SET), and ¢ TIGIT with
a Kp of about 4.60 x 10 M (as determuned by MSD-3ET), in each case determuned according to the
methods provided i Example 4.

{0367} In some embodiments, an ABP provided herein binds hTIGIT with a Kp of about 3.11 x 107
M (as determined by ForteBio) and ¢TIGIT with a Kpy of about 1.75 x 10® M (as determined by
ForteBio), n cach case determined according to the methods provided in Example 4.

[0368] In some embodiments, an ABP provided herein binds hTIGIT with a Kp of about 2.54 x 107
M, as determined by ForteBio according to the methods provided in Example 4.

[#369] In some embodiments, an ABP provided herein binds hTIGIT with a Kp of about 3.13 x 107
M {as determined by ForteBio) and ¢TIGIT with a Kp of about 2.58 x 10° M (as determined by
ForteBio), in each case determined according to the methods provided in Example 4.

[#370} In some embodiments, an ABP provided hercin binds hTIGIT with a Kp, of about 2.83 » 107
M {(as determined by ForteBio) and ¢TIGIT with a Kp of about 9.35 x 107 M (as determined by
ForteBio), in each case determined according to the methods provided in Example 4.

[#371] In some embodiments, an ABP provided hercin binds hTIGIT with a Kp of about 1.71 » 107
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M (as determined by ForteBio), ¢TIGIT with a Ky, of about 6.55 x 107 M (as determined by
ForteBio), and hTIGIT with a Kp of about 1.10 x 107" M (as determined by MSD-8ET), in each case
determinad according to the methods provided in Example 4.

[0372] In some embodiments, an ARP provided herein binds hTIGIT with a K;, of about 2.47 x 107
M (as determined by ForteBio), ¢TIGIT with a K, of about 8.14 x 107 M (as deterrained by
ForteBio), and hTIGIT with a Kp of about 1.50 x 107 M (as determined by MSD-8ET), in each case
determinad according to the methods provided in Example 4.

[#373] In some embodiments, an ABP provided herein binds hTIGIT with a Kp of about 2.35 x 107
M (as determined by ForteBio), ¢TIGIT with a Kjy of about 6.57 x 107 M {(as determined by
ForteBio), and hTIGIT with a Kp of about 5.60 x 107 M (as determined by MSD-8ET), in each case
determinad according to the methods provided in Example 4.

[#374] In some embodiments, an ABP provided hercin binds hTIGIT with a Kp, of about 1.44 » 107
M (as determined by ForteBio) and hTIGIT with a K, of about 4.00 x 10" M (as determined by
MSD-SET), in each case determined according to the methods provided in Example 4.

{0375] In some embodiments, an ARP provided herein binds hTIGIT with a Ky of about 1.23 x 107
M (as determined by ForteBio) and hTIGIT with a Ky, of about 3.80 x 10" M (as determined by
MSD-SET), in each case determined according to the methods provided in Example 4.

{0376} Tn some cmbodiments, an ABP provided herein binds hTIGIT with a Kp of about 5.26 x 107
M (as determined by ForteBio), ¢TIGIT with a K of about 7.94 x 10° M (as determined by
ForteBio), and hTIGIT with a Ko of about 2.10 x 107° M (as determined by MSD-SET), in each case
determined according to the methods provided m Example 4.

(8377} In some embodiments, an ABP provided hercin binds hTIGIT with a Kp of about 3.78 x 107
M (as dotermined by ForteBio), ¢TIGIT with a Kp of about 7.04 x 10° M (as determined by
ForteBio), and hTIGIT with a Ko of about 7.00 x 107" M (as determined by MSD-SET), in each case
determined according to the methods provided in Example 4.

[#378] Tn some embodiments, an ABP provided herein binds hTIGIT with a Kp of about 4.29 x 197
M (as determined by ForteBio), ¢TIGIT with a Kp of about 1.10 x 107 M {(as determined by
ForteBio), and hTIGIT with a Ko of about 4.10 x 107" M (as determined by MSD-SET), in each case
determined according to the methods provided in Example 4.

[#379] In some embodiments, an ABP provided hercin binds hTIGIT with a Kp of about 4.48 x 107
M (as determined by ForteBio) and ¢TIGIT with a Kp of about 7.20 x 10 M (as determined bv
ForteBio), in each case determined according to the methods provided in Example 4.

[0380] In some embodimenis, an ABP provided herein binds hTIGIT with a Kp of about 3.00 x 107
M, as deterouined by MSD-SET according to the methods provided m Example 4.

[6381] In some embodiments, an ABP provided herein binds hTIGIT with a Ky, of about 8.00 x 10
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M, as determined by MSD-5ET according to the methods provided in Example 4.

§0382] In some embodirents, an ABP provided herein inhibits binding of PVR to TIGIT with an
ICq; of about 2.2 oM, about 2.3 nM, about 1.6 nM, about 1.9 nM, about 1.7 nM, about 3.2 nM, about
2.6 nM, about 2.9 nM, about 3.3 nM, about 2 oM, about 2.2 oM, about 2.1 nM, about 1.8 oM, about
6.4 nM, or about | nM. In some embodiments, such ICs; ranges from about 1 nM to about 6.4 oM. In
some embodiments, such ICs; is about 6.4 nM or less. In some embodiments, such ICs, 1s determined
as described in Example 3,

[8383] In some embodiments, an ABP provided herein inhibits binding of PVRL2 to TIGIT with an
ICso of about 1.4 oM, about 1.3 nM, about 1.2 nM, about 1.6 oM, about 2 nM, about 1.2 nM., about
1.1 oM, about 1 nM, about 1.8 nM, about 1.9 nM, about 2 aM, or about 0.8 nM. In some
embodiments, such ICs, ranges from about 0.8 nM (o about 2 nM. In some embodiments, such IC;, s
about 2 nM or less. In some embodiments, such ICs, 1s determined as described in Example 5.

[0384] In some embodiments, an ABP provided herein inhibits binding of PVR to TIGIT with an
ICs0 of about 2.2 nM and 1shibits binding of PVRLZ to TIGIT with an 1Cs of about 1.4 nM. Tn some
embodiments, an ABP provided herein inhibits binding of PVR to TIGIT with an ICsq of about 2.3
oM and mhibits binding of PYRL2 to TEHGIT with an ICss of about 1.3 nM. In some embodiments, an
ABP provided herein inhibits binding of PVR to TIGIT with an 1Cs of about 1.6 oM and inhibits
binding of PVRL2 to TIGIT with an IC;; of about 1.2 nM. In some embodiments, an ABP provided
herein inhibits binding of PVR to TIGIT with an 1Cs of about 1.9 aM and mbibits binding of PYRL2
to TIGIT with an ICs of about 1.6 nM. In some embodiments, an ABP provided hercin inhibits
binding of PVR to TIGIT with an ICs of about 1.7 oM and inhibits binding of PVRL2 to TIGIT with
an 1Cs of about 1.4 oM. In some embodiments, an ABP provided herein mhibits binding of PYR to
TIGIT with an ICsp of about 3.2 oM and mhubits binding of PVRL2 to TIGIT with an ICs of about
1.4 oM. In some embodimenis, an ABP provided herein inhibits binding of PYR o TIGIT with an
ICse of about 2.6 oM and inhibits binding of PYRL2 to TIGIT with an ICy of about 2 aM. In some
embodiments, an ABP provided herein inhibits binding of PVR to TIHGIT with an ICs, of about 2.9
nM and inhibits binding of PVRL2 to TIGIT with an ICs of about 1.2 nM. In some embodiments, an
ABP provided herein inhibits binding of PVR to TIGIT with an ICs of about 1.9 oM and inhibits
binding of PVRLZ to TIGIT with an 1Cs of about 1.1 oM. In some embodiments, an ABP provided
herein inhibits binding of PVR to TIGIT with an ICy of about 3.3 uM and inhibits binding of PYRL2
to TIGIT with an 1Cso of about | nM. In some embodiments, an ABP provided herein inhibits binding
of PVR to TIGIT with an IC;, of about 2 nM and inhibits binding of PVRL2 to TIGIT with an ICy of
about 1.2 nM. In some embodiments, an ABP provided herein inhibits binding of PVR to TIGIT with
an 1Cs of about 1.7 nM and inlbiis binding of PVRL2 to TIGIT with an ICss of about 1.2 nM. In
some embodiments, an ABP provided herein inhibits binding of PVR to TIGIT with an ICy of about
2.} oM and mhibits binding of PVRL2 to TIGIT with an ICs, of about 1.8 nM. In some embodiments,
an ABP provided herein inhibits binding of PVR to TIGIT with an IC, of about 2.6 nM and inhibits
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binding of PYRL2 to TIGIT with an 1Cs of about 1.6 nM. In some embodiments, an ABP provided
herein inhibits binding of PVR to TIGIT with an 1Cs of about 2.2 oM and inbibits binding of PYRL2
to TIGIT with an ICs of about 1.1 nM. In some embodiments, an ABP provided hercin inhibits
binding of PVR {0 TIGIT with an ICs of about 2.1 oM and mhibits binding of PYRLZ to TIGIT with
an 1Csy of about 1.3 nM. In some embodiments, an ABP provided hercin inhibits binding of PVR 1o
TIGIT with an ¥Csp of about 2.6 oM and inlubits binding of PVRL2 to TIGIT with an ICs, of about
1.9 M. In some embodiments, an ABP provided herein inhubiis binding of PVR to TIGIT with an
ICse of about 1.8 nM and inhibits binding of PYRL2 to TIGIT with an 1Csy of about 1.9 nM. In some
embodiments, an ABP provided herein inbibits binding of PVR to TIGIT with an ICs, of about 6.4
nM and mhibits binding of PVRL2 to TIGIT with an ICso of about 2 nM. In some embodiments, an
ABP provided hercin inhibits binding of PVR to TIGIT with an ICs of about 2.3 aM and inhibits
binding of PVRL2 to TIGIT with an 1Csy of about 1.9 nM. In some embodiments, an ABP provided
herein inhibits binding of PVR to TIGIT with an ICy, of about 1 nM and inlubits binding of PYRL2 to
TIGIT with an ICs, of about 0.8 oM. In some embodiments, such ICs is about 2 oM or less. In some

embodiments, such ICsq 15 determined as described in Example 5.

2.61.Glycosylation Variants

§0385] In certain embodients, an ABP provided bercin may be altered to increase, decrease of
climinate the extent to which it is glvcosylated. Glvcosylation of polypeptides is typically cither “N-
linked” or “O-linked.”

[0386] “N-linked” glycosylation refers to the attachment of a carbohvdrate moiety to the side chain
of an asparagine residue. The tripeptide sequences asparagine-X-serine and asparagine-X-threonine,
where X 1s any arino acid except proline, are the recognition segquences for enzymatic attachment of
the carbohvdrate moicty to the asparagine side chain. Thus, the presence of cither of these tripeptide
sequences in a polypeptide creates a potential ghvcosylation site.

{0387 “O-hnked” glycosylation refers to the attachment of one of the sugars N-acetylgalactosamine,
galactose, or xylose to a hydroxyamino acid, most commonly serine or threomine, although 3-
hydroxyprohine or 3-hydroxyivsine may also be used.

[0388] Addition or deletion of N-linked glycosylation sites to or from an ABP provided herein may
be accomplished by altering the amino acid sequence such that one or more of the above-described
iripeptide sequences is created or removed. Addition or deletion of O-linked glvcosviation sites may
be accomplished by addition, deletion, or substitution of one or more serine or threonine residues in or
to {as the case may be) the sequence of an ABP.

{0389] In some cmbodiments, an ABP provided herein comprises a glycosylation motif that i
different from a naturally occwrring ABP. Any suitable naturally occurring glycosylation motif can be
modified m the ABPs provided herein. The structural and glycosyiation properties of

immunoglobuling, for example, are known in the art and summarized, for example, 1n Schroeder and
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Cavacini, J. Allergy Clin. Imwumnol., 2010, 125:541-52, mcorporated by reference in its entirety.
§0396] In some embodigents, an ABP provided herein comprises an {gGl Fo region with
modification to the oligosaccharide attached to asparagine 297 (Asn 297). Naturally occurring IgGl
antibodies produced by mammalian cells typically comprise a branched, biantennary oligosaccharide
that 1s generally attached by an N-linkage to Asn 297 of the Cy, domain of the Fc region. See Wright
et al., TIBTECH, 1997, 15:26-32, mcorporated by reference m s entirety. The obigosacchande
attached to Asn 297 may include various carbobhvdrates such as mannose, N-acetyl glucosamine
(GlcNAc), galactose, and sialic acid, as well as a fucose attached to a GleNAc in the “stem” of the
biantennary oligosaccharide structure.

[0391] In some embodiments, the oligosaccharide attached to Asn 297 is modified to create ABPs
having altered ADCC. In some embodiments, the oligosaccharide is aliered to improve ADCC. In
some embodiments, the oligosaccharide is aliered 1o reduce ADCC,

[6392] In some aspects, an ABP provided herein comprises an IgGl domain with reduced fucose
content at position Asn 297 compared o a paturally occwrring [gGl domain. Such Fo domains are
known to have improved ADCC. See Shields et al, J Hiol Chem., 2002 277.26733-26740,
incorporated by reference in its entirety. Tn some aspects, such ABPs do not comprise any fucose at
position Asn 297, The amount of fucose may be determined using any suitable method, for example
as descrnibed in WO 2008/077546, incorporated by reference in its entirety.

{83531 In some cmbodiments, an ABP provided herein coraprises 3 bisected oligosaccharide, such ag
a biantennary oligosaccharide attached to the Fo region of the ABP that is bisected by GleNAc. Such
ABP variants may have reduced fucosviation and/or improved ADCC function. Examples of such
ABP variants are described, for example, in WO 2003/011878; U8, Pat. No. 6,602,684; and 1/.S. Pat.
Pub. No. 2005/0123546; each of which s incorporated by reference 1n its entirety .

18394] Other ilustrative glycosylation variants which may be mcorporated into the ABPs provided
herein are described, for example, mm US. Pat. Pab. Nos. 2003/0157108, 2004/0093621,
2003/0157108,  2003/0115614, 2002/0164328, 2004/0093621, 2004/0132140, 2004/0110704,
2004/01 10282, 2004/01098635; International Pat. Pub. Nos. 2000/61739, 2001/29246, 2003/085119,
2003/084570, 2005/035586, 2005/035778, 2005/053742, 2002/031140;, Okazaki et al., J. Mol Biol,
2004, 336:1239-1249; and Yamane-Ohnuki et al., Biofech. Biveng., 2004, 87. 614-622; cach of which
is incorporated by reference 1n its entirety.

18395] In some embodiments, an ABP provided herein comprises an Fo region with at least one
galactose residue in the oligosaccharide attached to the Fo region. Such ABP variants may have
miproved CDC function. Examples of such ABP variants are described, for example, n WO
1997/30087, WO 1998/58964; and WO 1999/22764; cach of which his incorporated by reference in
its entirety.

[8396] Examples of cell lines capable of producing defucosylated ABPs include Lecl3 CHO cells,

which are deficient in protein fucosylation (see Ripka ¢t al., Arch. Biochem. Biophys., 1986, 249:533-
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545; U.S. Pat. Pub. No. 2003/0157108;, WO 2004/056312; cach of which s incorporated by reference
in i entirety), and konockout cell lines, such as alpha-1,6-fucosyliransferase gene or FUTS knockowt
CHO cells (see Yamane-Ohnuki ot al.| Biotech Biveng., 2004, 87: 614-622; Kanda et al., Biofechnol.
Biveng., 2006, 94.680-688; and WO 2003/083107, cach of which is incorporated by reference in its
entirety).

{0397] In some cmbodiments, an ABP provided herein is an aglycosylated ABP. An aglycosyiated
ABP can be produced using any method knows in the art or described herein. In some aspects, an
aglycosylated ABP is produced by modifying the ABP to remove all glvcosylation sites. In some
aspects, the glvcosylation sites are removed only from the Fo region of the ABP. In some aspects, an
aglycosylated ABP 1s produced by expressing the ABP in an orgamism that is not capable of
ghvcosylation, such as E. coli, or by expressing the ABP 1 a celldftee reaction mixture.

[0398] In some embodiments, an ABP provided herein has a constant region with reduced effector
function compared (o a native IgGE antibody. In some embodiments, the affinity of a constant region
of an Fc region of an ABP provided herein for Fo receptor is less than the affinity of a native igGl

constant region for such Fe receptor.

2.7, Fe Region Amino Acid Sequence Variants

{83991 In certain embodiments, an ABP provided herein comprises an Fo region with one o more
amino acid substitutions, msertions, or deletions in comparison to a naturally occurring Fe region. In
some aspects, such substitutions, msertions, of deletions yield ABPs with altered stabibity,
glvcosylation, or other charactenistics. In some aspects, such substitutions, insertions, or deletions
yicld aglyvcosylated ABPs.

18480] In somwe aspecis, the Fo region of an ABP provided berein is randified to yvield an ABP with
altered affimity for an Fc receptor, or an ABP that is more immunologically inert. In some
embodiments, the ABP variants provided herein possess some, but not all, effector functions. Such
ABPs may be nuseful, for example, when the half-life of the ABP is important /» vive, but when certain
effector functions (¢.g., complement activation and ADCC) are unnecessary or deleterious.

{84811 In some embodimenis, the Fo region of an ABP provided herein is 3 human IgG4 Fo region
comprising one or more of the hinge stabilizing mutations S228P and L233E. Se¢ Aalberse et al,
Tmmunclogy, 2002, 165:9-19, incorporated by reference in its entirety. In some embodiments, the
Ig(G4 Fc region comprises onc or more of the following mutations: E233P, F234V, and L2353A. See
Armour ¢l al, Mol Immumol., 2003, 40:385-593, mncorporated by reference in its entirety. Tn some
embaodiments, the IgG4 Fo region comprises a deletion at postiton (53236,

[0402] In some embodiments, the Fc region of an ABP provided herein is a human [gG1 Fe region
comprising one or more mutations to reduce Fo receptor binding. In some aspects, the one or more
mutations arc in residucs sclected from 8228 (e.g., S228A), £234 {e.g., L234A), 1235 (c.g.. L235A),
D265 (e.g., D265A), and N297 (c.g., N297A). In some aspects, the ABP comprises a PVA236
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mutation. PYA236 means that the amino acid sequence ELLG, from amine acid position 233 to 236
of igGl or EFLG of IgG4, is replaced by PVA. See US. Pat Noo 2.150,641, incorporated by
reference in is entirety .

{84837 In some cmbodipents, the Fe region of an ABP provided bercin is reodified 35 described in
Armour et al., fur. J Tmmunol. | 1999, 29:2613-2624; W0 1999/058572; and/or UK. Pat. App. No.
98099518; each of which s incorporated by reference 1n its entirety .

§8484] In some crbodusents, the Fe region of an ABP provided herein ts a human Ig(G2 Fo region
comprising one or more of mutations A3308 and P3315.

{0485] In some embodiments, the Fc region of an ABP provided herein has an amino acid
substitution at ong or more positions sclected from 238, 265, 269, 270, 297, 327 and 329, See U S
Pat. No. 6,737,056, incorporated by reference 1n its entirety. Such Fe muatants inchude Fo rautants with
substitutions at two or more of amino acid positions 265, 269, 270, 297 and 327, including the so-
called "DANA” Fo mutant with substitution of residues 265 and 297 with alanine. See U.S. Pat. No.
7,332,581, mncorporated by reference ip s entirety. In some embodiments, the ABP coraprises an
alanine at amino acid position 265. In some embodiments, the ABP comprises an alanine at amino
acid position 297.

{0486] In certain embodiments, an ABP provided herein comprises an Fo region with one or more
amino acid substitutions which mnprove ADCC, such as a substitution at one or more of positions
298, 333, and 334 of the Fc region. In some embodiments, an ABP provided herein comprises an Fo
region with one or more amino acid substitutions af positions 239, 332, and 330, as described in Lazar
etal., Proc. Natl. Acad Sci. USA, 2006,103:4005-4010, incorporated by reference in its entirety.
j0497] In some embodiments, an ABP provided herein comprises once or more alterations that
mmproves or dimunishes Clg binding and/or CDC. See U5, Pat. No. 6,194,551, WO 99/51642; and
Idusagie et al, J. fmmumiol. | 2000, 164:4178-4184; cach of which is incorporated by reference 1o its
entirety.

§0488] In soime embodisents, an ABP provided herein corprises one or more alierations o worease
half-hife. ABPs with increased half-lives and improved binding to the neonatal Fo receptor (FoRnj are
described, for example, in Hinton et al, J Immunol, 2006, 176:346-356; and U.S. Pat. Pub. No.
2005/0014934; cach of which is incorporated by reference in s entirety. Such Fo vanants imclude
those with substitations at one or more of Fo region residues: 238, 250, 256, 265, 272, 286, 303, 305,
307,311, 312,314, 317, 340, 356, 360, 362,376, 378, 380, 382, 413, 424, 428, and 434 of an [pG.
[8409] In some embodiments, an ABP provided herein comprises one or more Fc region variants as
described in U.S. Pat. Nos. 7,371,826 5,648,260, and 5,624 821, Duncan and Winter, Nature, 1988,

322:738-740; and WO 94/29351; cach of which is incorporated by reference in its entircty.

2.8. Pyroglutamate

[0410] Asis known i the art, both glutamate (E) and ghutamune (Q) at the N-terminm of recombinant
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proteins can cyclize spontancously to form pyroglatamate (pE) in vitro and in vive. See Liw et al., J.
Biol. Chem., 2011, 286:11211-11217, ncorporated by reference 1n s entirety.

{0411] In some embodiments, provided herein are ABPs comprising a polypeptide sequence having a
pE residue at the N-terminal position. 1o some embodiments, provided herein are ABPs comsprising a
polypeptide sequence v which the N-terminal residue has been converted from (§ to pE. In some
embodiments, provided herein are ABPs comprising a polypeptide sequence 1o which the N-terminal
residue has been converted from E {o pE.

{0412] In some embodiments, provided herein are ABPs comprising Vg sequences having a pE
residue at the N-terminal posttion. In some embodiments, provided herein are ABPs comprising a Vu
sequence in which the N-terminal residuc has been converted from ( to pE. In some embodiments,
provided herein is an ABP comprising a Vi sequence selected from SEQ ID NOs: 4-24, wherein the
N-terminal  residuc has been converied to pE.  In some cmbodiments, provided herein is a
composition comprising an ABP, whercin the ABP comprises a Vy, selected from SEQ ID NOs: 4-24,
in which at least about 20%, at least about 40%, at least about 60%. at least about 80%, at least about
90%, at least about 953%. or at least about 99% of the N-ternunal residues of such Vy in such
composition have been converted from Q to pE.

[0413] In some embodimenis, provided hercin are ABPs comprising Vo sequences having a pB
residue at the N-terminal position. o some embodiments, provided herein are ABPs comprising a V.
sequence 1 which the N-terminal residue has been converted from E 1o pE. In some embodiments,
provided herein is an ABP comprising a V,, sequence selected from SEQ ID NOs: 25-28, wherein the
N-terminal E residue has been coanverted to pE. Tn some embodimenis, provided herein is a
composition comprising an ABP, wherein the ABP comprises a Vi sclecied from SEQ ID NOs: 25-
28, i which at least about 20%, at least about 40%, at least about 60%, at least about 80%, at least
about 90%, at least about 95%, or at least about 99% of the N-terminal residues of such Vi i such
composition have been converted from E to pE.

[0414] In some embodiments, provided herein are ABPs compriging heavy chain sequences having a
pE residue at the N-terminal position. In some embodiments, provided herein are ABPs comprising a
heavy chain sequence tn which the N-terminal residue has been converted from Q to pE. In some
embodiments, provided herein 1s an ABP comprising a heavv cham sequence selected from SEQ 1D
NQs: 79, 80, 82, 83, 84, 85, 86, 87, 88, &89, 90, 91, 93, 94, 905,96, 97, 98, 99, 100, 101, 102, 103, 104,
105, 106, 108, 109, 110, 111, 112, 113, 114, 113, 116, 117, 118, 119, 121, 122, 123 or 124, wherein
the N-terminal Q residue has been converted to pE. In some embodiments, provided herein is a
composition comprising an ABP, whercin the ABP comprises a heavy cham selected from SEQ ID
NGs: 79, 80, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 93, 94, 95,96, 97, 98, 99, 100, 101, 102, 103, 104,
105, 106, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 121, 122, 123 or 124, in which
at least about 20%, at least about 40%., at least about 60%, at least about 80%. at least about 90%, at

{feast about 95%., or at least about 99% of the N-ferminal residues of such heavy chan in such
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composition have been converted from G to pE.

§0415] In soree embodimends, provided berein are ABPs comprising light chain sequences having a
pE residue at the N-terminal position. In some embodiments, provided herein are ABPs comprising a
{ight chain sequence in which the N-terminal residue has been converted from E to pE. In some
embodiments, provided herein is an ABP comprising a light chain sequence selected from SEQ ID
NGOs: 81, 92, 107 or 120, wherein the N-terminal E residue has been converted (o pE. In some
embodiments, provided herein is a composition comprising an ABP, wherein the ABP comaprises a
tight chain selected from 5EQ 1D NOs: 81, 92, 187 or 120, in which at least about 20%, at least about
40%. at least about 60%, at least about 80%, at least about 90%, at least about 93%, or at least about
99% of the N-terminal residues of such light chain in such composition have been converted from E

to pE.

2.9. Cysteine Engineered Antigen-Binding Protein Variants

[0416] In certain embodiments, provided herein are cysteine enginecred ABPs, also known as
“thicMAbs,” in which one or more residucs of the ABP are substituted with cysteine residues. In
particular embodimaents, the substituted residues occur at solvent accessibie sites of the ARP. By
substituting such residues with cysieine, reactive thiol groups are introduced at solvent accessible sites
of the ABP and may be used to conjugate the ABP to other moietics, such as drug moieties or linker-
drug motetics, for example, to create an mmunoconjugate.

[8417] In certain embodiments, any one or more of the following residues may be substituted with
cysteine: V203 of the light chain; A118 of the heavy chain Fc region; and S400 of the heavy chamn Fo
region. Cysteine enginecred ABPs may be generated as described, for example, in U.S. Pat. No.

7.521,541, which is incorporated by reference in s entirety.

2.9 1. Immunoconjugates
2931 Antigen-Binding Protein-Polymer Conjugates

[0418] In some embodiments, an ABP provided herein is derivatized by conjugation with a polymer.
Any suitable polymer may be conjugated to the ABP.

[0419] In some embodiments, the polymer is a water soluble polymer. lustrative examples of water
soluble polymers include polyethylene glycol (PEG), copolymers of ethylene glycol/propyiene glycol,
carboxymethylcelivlose, dextran, polyvinyl alcohol, polyvinyl pyrrolidone, poly-1,3-dioxolane, poly-
1,3,6-trioxane, cthylene/maleic anhydride copolvmer, polyaminoacids (cither homopolymers or
random  copolymers), poly(a-vinyl pyrrolidone)-co-polyethylene glycol, propropyvlene glvcol
homopolymers, polypropyiene oxide/ethylene oxide co-polymers, polyoxyethylated polyols (e.g.,
glycerol), polyvinyl alcohol, and muxtures thereof In some aspects, polyethylene glveol

propionaldehyde may be useful for manufacturing purposes due to its stability in water,
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{0428] The polvimer may be of any molecular weight, and may be branched or vnbranched. The
mumber of polymers attached to cach ABP way vary, and  more than one polymer s aitacked, they
may be the same polymer or different polymers. In general, the number and/or type of polymers used
for derivatization can be determined based on considerations including the particular properties or

functions of the ABP to be improved and the intended use of the ABP.

2.9.1.2. Antigen-Binding Protein-Drug Conjugates

{0421 In some cmbodiments, the ABPs provided herein are comjugated to one or more therapeutic
agents. Any suitable therapeutic agent may be conjugated to the ABP. Exemplary therapeutic agents
include cytokines, chemokines, and other agents that induce a desired T cell activity, such as OX40L,
4-1BBL, TNF-alpha (as used herein, “"TNF), 1L-2, IL-15 fusion, CXCLS, CXCLI0, IL-10 trap, 1L-27
irap, and [L-35 trap. Cytokine traps and their use are known 1n the art and descnibed, for example, in

Economides et al., Nature Medicine, 2003, 9:47-532, incorporated by reference in ils entirety.
P Y Al

3. Methods of Making TIGIT Antigen-Binding Proteins
3.1, TIGIT Antigen Preparation

{0422] The THGIT antigen used for 1solation of the ABPs provided hereis may be itact TIGIT or a
fragment of TIGIT. The TIGIT antigen may be, for example, in the form of an 1solated protein or a
protein expressed on the surface of a el

j0423] In some cmbodiments, the THGIT antigen is a non-naturally occurring variant of TIGIT, such
as a TIGIT protein having an amino acid sequence or post-translational modification that does not
occur in nature.

{0424] In some embodiments, the TIGIT antigen is truncated by removal of, for example,
infracellular or membrane-spanning sequences, or signal sequences. In some embodiments, the TIGIT

antigen is fused at its C-terminus to a human IgGl Fo domain or a polyvhistidine tag.

3.2, Methods of Making Monoclonal Antibodies

§8425] Monoclonal antibodies may be obtaised, for example. using the hybridoma method first
described by Kohler et al., Nafure, 1975, 256:495-497 (incorporated by reference in its entirety),
and/or by recombinant DNA methods (see e.g., U.S. Patent No. 4,816,567, incorporated by reference
in its entirety). Monoclonal antibodies may also be obtained, for example, using phage or yeast-based
libraries. See e.g, US. Patent Nos. 8,258,082 and 8691,730, cach of which is incorporated by
reference in its entirety.

{0426] In the hybridoma method, a mouse or other appropriate host animal is 1mmunized to elicit
Iyraphocytes that produce or are capable of producing antibodies that will specifically bind to the
protein used for nomunization. Aliernatively, Iviaphocyies may be wnmunized iz vitro, Lymphocytes

arc then fused with mycloma cells using a suitable fusing agent, such as polyethylene glveol. to form
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a hybridoma cell. See Goding I.W.. Monoclonal Antibodies: Principles and Practice 3° ¢d. (19%6)
Academic Press, San Diego, CA, incorporated by reference in ifs entirety .

[0427] The hybridoma cells are seeded and grown n a suitable culture medium that contains one or
more substances that nhibit the growth or survival of the unfused, parental myeloma celis. For
example, if the parental myeloma cells lack the enzyvme hypoxanthine guanine phosphoribosyl
transferase (HGPRT or HPRT), the culture medium for the hybridomas typically will mclude
hypoxanthine, aminopterin, and thymidine (HAT medingy), which substances prevent the growth of
HGPRT-deficient cells.

[8428] Useful myeloma cells are those that fuse efficiendly, support stable high-level production of
antibody by the selected antibody-producing cells, and are sensitive media conditions, such as the
presence or absence of HAT medium. Among these, preferred mycloma cell lines are murine
mveloma lines, such as those derived from MOP-21 and MC-11 mouse tumors (available from the
Salk Institute Cell Distribution Center, San Biego, CA), and SP-2 or X63-Ag8-653 cells {available
from the American Type Culture Collection, Rockville, MDY}, Human wmyeloma and mouse-human
heteromyeloma cell limes also have been described for the production of human monoclonal
antibodies. See e.g., Kozbor, J. Immunol., 1984, 133:3001, incorporated by reference m its entirety.
[0429] Afier the identification of hybridoma cells that produce antibodies of the desired specificity,
affinity, and/or biological activity, selected clones may be subcloned by limiting dilation procedures
and grown by standard methods. See Goding, supra. Suitable culture media for this purpose include,
for example, D-MEM or RPMI-1640 medium. In addition, the hybridoma cells may be grown in vivo
as ascites fmors m an arimal.

j0430] DNA encoding the monoclonal antibodics may be readily isolated and scquenced using
counventional procedures (¢.g.. by using oligonucleotide probes that are capable of binding specifically
to genes encoding the heavy and light chains of the mounoclonal antibodies). Thus, the hybridoma cells
can serve as a uselul sowrce of DNA encoding antibodies with the desired properties. Once isolated,
the DINA mav be placed into expression vectors, which are then transfected into bost cells such as
bacteria {e.g., F. oolf}, yeast {e.g., Sacchoromyces or Pichia sp.y, COS cells, Chinese hamster ovary
(CHO) cells, or mycloma cells that do not otherwise produce antibody, to produce the monoclonal

antibodies.

3.3. Methods of Making Chimeric Antibodies

[0431] Ulustrative methods of making chimeric antibodies are described, for example, in U.S. Pat.
No. 4,816,567, and Morrison et al., Proc. Nail. Acod. Sci. US4, 1984, 81:6851-6855; each of which is
mcorporated by reference in its entirety. In some embodiments, a chimeric antibody 1s made by using
recombinant technigues to combine a non-human variable region (e.g., a variable region derived from
a mouse, raf, hamster, rabbit, or non-luman primate, such as a monkey) with a human constant

region.
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3.4, Methods of Making Humanized Antibodies

[8432] Humanized antibodics may be generated by replacing most, or all, of the structural portions of
a non-huran monocional antibody with corresponding human antibody sequences. Consequently, a
hybrid molecule is generated in which only the antigen-specific variable, or CDR, is composed of
non-human scquence. Methods to obtain humanized antibodies mclude those described m, for
example, Winter and Milstein, Nafure, 1991, 349:293-299; Rader et al., Proc. Nat. Acad. Sci. U.SA.,
1998, 95:8910-8915; Steinberger et al., J. Biol Chem., 2000, 275:36073-36078; Queen <t al., Proc.
Nail. Acad. Sci. UUSA., 1989, 86:10029-10033; and U.S. Patent Nos. 3585089, 5,693,761,

5,693,762, and 6,180,370; each of which is incorporated by reference 1n its entirety .

3.5, Methods of making Human Antibodies

[6433] Human antibodies can be generated by a variety of technigues known in the art, for example
by using transgenic animals (¢.g., humanized mice). See, e.g., Jakobovits et al., Proc. Natl. Acad. Sci.
JSA., 1993, 90:2551; Jakobovits et al.,, Nafure, 1993, 362:255-238; Bruggermana ¢t al., Year in
Immuno., 1993, 7.33; and LS. Patent Nos. 5,591,669, 5,589,369 and 5,345,807: cach of which is
mcorporated by reference i its entirety. Human antibodics can also be derived from phage-display
libraries (see e.g., Hoogenboora ¢t al,, J. Mol Biol., 1991, 227:381-388; Marks et al., .. Aol Biol.,
1991, 222:381-597; and UI.S. Pat. Nos. 5565332 and 5,573,905; each of which is incorporated by
reference in its entirety). Human antibodies may also be gencrated by in vifre activated B cells (see
e.g, US Patent. Nos. 5,567,610 and 5,229,275, cach of which is incorporated by reference in its
entirety). Human antibodies may also be denived from veast-based hibraries (see e g.. U5, Patent No.

8,691,730, incorporated by reference in s entirety).

3.6. Methods of Making Antibody Fragments

[0434] The antibody fragments provided herein may be made by any suitable method, including the
itfustrative methods described herein or those known 1n the art. Suitable methods mclude recombinant
techniques and proteolytic digestion of whole antibodies. Ilustrative methods of making antibody
fragments are described, for example, 10 Hudson ¢t al., Nat. Aed., 2003, 9:129-134, incorporated by
reference in its entirety. Methods of making scFv antibodics are described, for example, in Pliickthun,
m The Pharmacology of Monocional Anfibodies, vol. 113, Rosenburg and Moore eds., Springer-
Verlag, New York, pp. 269-315 (1994, WO 93/16185; and U.S. Pat. Nos. 3,571,894 and 5,587.438;

cach of which 1s incorporated by reference in its entirety.

3.7. Methods of Making Alternative Scaffolds

[8435] The alternative scaffolds provided hercin mav be made by any suitable method, mcluding the
tllustrative methods described herein or those known in the art. For example, methods of preparing

Adnectins™ arc deseribed in Emanuel et al., mdbs, 2011, 3:38-48, incorporated by reference in its
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entirety. Methods of preparing iMabs are described in U.S. Pat. Pub. No. 2003/0215914, incorporated
by reference in its entirety. Methods of preparing Anticaling” are described in Vogt and Skerra, Chesm.
Biochem., 2004, 5:191-199, mcorporated by reference in its entirety. Methods of preparing Kunitz
domains arc described in Wagner ct al, Riochem. & Biophys. Res. Comm., 1992, 186:118-1145,
mcorporated by reference in s entirety. Methods of preparing thioredoxin peptide aptamers arc
provided in Gever and Brent, Meth. Enzymol | 2000, 328171208, incorporated by reference in s
entirety. Methods of preparing Affibodies are provided in Fernandez, Curr. Opinion in Biotech., 20604,
15:364-373, incorporated by reference in its entirety. Methods of preparing DARPins are provided in
Zakhnd et al., . Mol Biol., 2007, 369:1015-1028, tncorporated by reference (i its entirety. Methods of
preparing Affilins are provided in Ebersbach et al., J. Mol Bicl, 2007, 372:172-185, incorporated by
reference in its entirety. Methods of preparing Tetrancctins are provided in Graversen et al., J. Biol
Chem., 2000, 275:37390-37396, incorporated by reference in its entivety. Methods of preparing
Avimers are provided 1 Silverman et al., Nature Biotech., 2005, 23:1556-1561, incorporated by
reference in #s entirety. Methods of preparing Fynomers are provided in Silacci et al, J. Biel Chem.,
2014, 289:14392-14398, incorporated by reference in its entirety

[0436] Further mformation on alternative scaffolds 1s provided 1 Binz et al., Not. Biotechnol. | 2005
23:1257-1268; and Skerra, Current Opin. in Biotech., 2007 18:295-304, cach of which is incorporated

by reference 1 its entirety.

3.8, Methods of Malking Multispecific ABPg

{0437] The rouluspecific ABPs provided herein may be made by any suitable method, wachuding the
iHlustrative methods descnibed hercin or those known in the art. Methods of making common hght
chain antibodies are described 1n Merchant et al., Nature Biotechnol. | 1998, 16:677-681, incorporated
by reference in ils entirety. Methods of making tetravalent bispecific antibodies are described in
Coloma and Morrison, Nofure Biotechnol, 1997, 15:159-163, mcorporated by reference in ils
entirety. Methods of making hvbrid immunoglobulins are described in Milstein and Cuello, Nature,
1983, 305:537-540; and Staerz and Bevan, Proc. Natl Acad Sci. USA, 1986, 83:1453-1457; each of
which is incorporated by reference in #s entivety. Methods of making immunoglobuling with koobs-
into-holes modification are described in US. Pat. No. 5,731,168, mcorporated by reference m its
entirety. Methods of making iwununogiobulins with electrostatic modifications are provided in WO
2009/689004, mcorporated by reference in its entirety. Methods of making bispecific single chain
antibodies are described 1n Travnecker et al., FMBO J., 1991, 10:3655-3639; and Gruber ¢t al., J.
Immunol., 1994, 152:5368-5374; cach of which is incorporated by reference in its endtrety. Methods
of making single-chain antibodies, whose linker length may be varied, are described in U.S. Pat. Nos.
4,946,778 and 3,132,405, cach of which 1s incorporated by reference in its entirety. Methods of
making diabodics are described v Hollinger ¢t al., Proc. Natl Acad Sci. USA, 1993, 90:6444-6448,

mcorporated by reference in its entirety. Methods of making triabodies and tetrabodies are described
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in Todorovska et al., J. fmmunol. Methods, 2001, 248:47-66, incorporated by reference in its entirety.
Methods of making trispecific F(ab’)3 derivatives are described in Tutt et al. J Fmmunol |, 1991,
147:60-69, incorporated by reference in its entirety. Methods of making cross-linked antibodics are
descrbed 1n US. Patent No. 4,676 980, Brennan et al., Science, 1985, 229:81-83; Stacrz, et al
Nature, 1985, 314:628-631; and EP (453082; each of which is incorporated by reference in ifs
entirety. Methods of making antigen-binding domains assembled by leucine zippers are described in
Kostelny et al, J. fmmunol., 1992, 148:1547-1333, incorporated by reference in its entirety. Methods
of making ABPs via the DNL approach are described i US. Pat. Nos. 7,521,056; 7,530,143;
7,534,866; and 7,527,787, cach of which is mmcorporated by reference in ifs entirety. Methods of
making hybrids of antibody and non-antibody molecules are described in WO 93/08829, incorporated
by reference 1n s entirety, for examples of such ABPs. Methods of making DAY antibodies are
described in U.S. Pat. Pub. No. 2008/0069820, incorporated by reference in its entirety. Methods of
making ABPs via reduction and oxidation are described in Carlring et al., PLoS One, 2011, 6:¢22533,
incorporated by reference in its entirety. Methods of making DVD-Igs™ are described in U.S. Pat.
No. 7,612,181, incorporated by reference in its entirety. Methods of making DARTs™ are described
in Moore et al., Blood, 2011, 117:454-451, incorporated by reference in its entirety. Methods of
making DuoBodics”™ are described in Labrijn ot al., Proc. Natl. Acad. Sci. US4, 2013, 110:5145-5150;
Gramer et al., mAbs, 2013, 5:962-972; and Labrn ¢t al., Nature Profocols, 2014, 9:2450-2463; each
of which is incorporated by reference in s entirety. Methods of raaking antibodies comprising scFvs
fused to the Coerminus of the Ty from an Ig( are described in Coloma and Morrison, Nafure
Riotechnod., 1997, 15:159-163, imcorporated by reference in its entirety. Methods of making
antibodics in which a Fab molecule is attached to the comstant region of an immunoglobulin are
described in Miler et al., J. fmmunol., 2003, 170:4854-4861, imcorporated by reference in its entirety.
Methods of making CovX-Bodies are descrnibed in Doppalapudi et al., Proc. Nafl, Acad Sci. USA,
2010, 107:22611-22610, incorporated by reference in its entirety. Methods of making Fcab antibodies
are described in Wozniak-Knopp ot al, Profein Fng Des. Sel, 2010, 23:289-297, moorporated by
reference in its entirety. Methods of making TandAb” antibodics are described in Kiprivanov et al., J.
Mol Biol., 1999, 293:41-36 and Zhukovsky ¢t al, Blood, 2013, 122:5116, cach of which is
incorporated by reference in its entirety. Methods of making tandermn Fabs are described in WO
2015/103072, incorporated by reference in its entirety. Methods of making Zybodies™ are described

in LaFleur et al., mdbs, 2013, 5:208-218, incorporated by reference in ifs entirety.

3.9, Methods of Making Variants

j0438] In some emboduments, an ABP provided herein is an affimity matured variant of a parent
ABP, which may be generated. for example, using phage display-based affinity maturation
techniques. Briefly, one or more CDR residues may be mutated and the variant ABPs, or portions

thercof, displaved on phage and screened for affimity. Such alterations may be made in CDR
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“hotspots,” or residucs encoded by codons that undergo mutation at high frequency during the somatic
maturation process (see Chowdhury, Mefhods Mol Biol, 2008, 207:179-196, imcorporated by
reference in its entirety), and/or residues that contact the antigen.

{6439] Auny suitable method can be used to introduce variability 1ato a polynucieotide sequence(s)
encoding an ABP, including error-prone PCR, chain shuffling, and oligonucleotide-directed
mutagenesis such as trinucleotide-directed mutagenesis (TRIM). In some aspects, several CDR
residues {e.g., 4-6 residucs at a time) are randomized. CDR residues involved in antigen binding may
be specifically identified, for example, using alanine scanning mutagenesis or modeling, CDR-H3 and
CDR-L3 in particuiar are often targeted for muiation.

{0448] The introduction of diversity into the variable regions and/or CDRs can be used to produce a
secondary library. The sccondary bibrary is then screened to identify ABP variants with taproved
affinity. Affinity maturation by constructing and reselecting from secondary libraries has been
described, for example, in Hoogenboom et al, Methods in Molecular Biclogy, 2001, 178:1-37,

meorporated by reference in #is endirely.

3.186. Vectors, Host Cells, and Recombinant Methods

{0441] Also provided are isolated nucleic acids encoding TIGIT ARPs, vectors comprising the
nucleic acids, and host cells comprising the vectors and nucleic acids, as well as recombinant
technmques for the production of the ABPs,

{0442] For recombinant production of an ABP, the nuckic actd(s) encoding it may be isolated and
inserted into a replicable vector for further cloning (i.e., amplification of the DNA) or expression. In
some aspects, the nucleic acid may be produced by homologous recombination, for example as
described in U.S. Patent No. 5,204,244, incorporated by reference in its entirety.

j0443] Many different vectors are known in the art. The vector components generally include one or
more of the following: a signal sequence, an origin of replication, one of more marker genes, an
enhancer e¢lement, a promoter, and a franscription fermination sequence, for example as described n
U.S. Patent No. 5,534,613, incorporaled by reference in s entirety.

{0444} Hivstrative cxampies of suitable host cells are provided below. These host cells are not meant
0 be imiting, and any suitable host cell may be used to produce the ABPs provided herem.

{6445] Suitable host cells include any prokaryotic (e.g., bacterial), lower eukaryotic {¢.g., yeast), or
higher eukarvotic (e.g., mammalian) cells. Suitable prokarvotes include cubacteria, such as Gram-
negative or Gram-postiive organisms, for example, Enterobacteriaceae such as Fscherichio (E. coliy,
FEnterohacter, Erwinia, Klebsieila, Proteus, Saimonella (S. tvphimurium), Serratia (S. marcescans),
Shigella, Bacilli (B. subtilis and B. licheniformis), Pseudomonas (P. aeruginosa), and Streplomyces.
One useful . coli cloning host is . coli 294, although other strains such as & coli B, F. coli X1776,
and F. coli W3110 are also suitable.

{0446] In addition to prokaryotes, cukaryotic microbes such as filamentous fungi or veast are also
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suitable cloning or expression hosts for TIGIT ABP -encoding vectors. Saccharomyces cerevisioe, or
common baker’s yeast, is a commonly used lower eukarvotic host microorganism. However, 3
number of other genera, species, and strains are available and useful, such as Schizosaocharomyces
pambe, Kluyweromyces (K. lactis, K fragilis, K bulgaricus K wickeramii, K waltii, K
drosophilarum, K. thermololerans, and K. marxionus), Yarrowia, Pichia pastoris, Candide {C.
alhicansy, Trichoderma reesia, Newrospora crassa, Schwanniomyces (S, occidentalisy, and
filamentous fungi such as, for example Penicillium, Tolvpociadium, and Aspergiiius (4. nidulans and
A. niger).

§04477 Useful manunalian host cells mclnde COS-7 cells, HEK293 cells; babyv hamsster kudney
(BHK) cells; Chinese hamster ovary (CHO): mouse sertoli cells; African green monkey kidney cells
(VERO-76), and the like.

[0448] The host cells used to produce the TIGIT ABP of this invention mayv be cultured in a varicty
of media. Commercially available media such as, for example, Ham’s FI10, Minimal Essential
Mediuma (MEM), RPMI-1640, and Dulbecco’s Modified Eagle’s Medium (DMEM) are suitable for
culturing the host cells. In addition, any of the media described in Ham ot al, Meth. Fnz. | 1979, 58:44;
Barnes et al., dnal Biochem., 1980, 102:255; and U.S. Patent Nos. 4,767,704, 4,657,866, 4927 762,
4,560,655, and 5,122,469, or WO 90/03430 and WO 87/00195 may be used. Each of the foregoing
references is incorporated by reference 1n its entivety

{04497 Any of these media may be supplemented as necessary with bormones and/or other growth
factors (such as insulin, transferrin, or epidermal growth factor), salts {such as sodium chiloride,
calcium, magnesium, and phosphate), buffers {such as HEPES), nuclectides {such as adenosine and
thymiding), antibiotics, trace clements (defined as imorganic compounds usually present at final
concentrations in the micromolar range), and glucose or an equivalent energy source. Any other
necessary supplements may also be included at approprate concentrations that would be known o
those skilled in the art.

§0458] The culbwre conditions, such as temperature, pH, and the Bke, are those previously used with
the host cell selected for expression, and will be apparent to the ordinanly skilled artisan.

{0431] When wosing recombinant technigues, the ABP can be produced wiracellularly, i the
periplasmic space, or directly secreted info the medium. If the ABP 1s produced intracellularly, as a
first step, the particulate debris, either host cells or Ivsed fragments, s removed, for example, by
centrifugation or ultrafiltration. For example, Carter et al. (Bio/Technology, 1992, 10:163-167,
mcorporated by reference in its entirety) describes a procedure for isolating ABPs which are secreted
to the periplasmic space of 2. coli. Briefly, cell paste is thawed in the presence of sodivm acetate (pH
3.5), EDTA, and phenyimethvisulfonylfluoride (PMSF) over about 30 mm. Cell debris can be
reraoved by centrifigation.

§0452] In soree embodiments, the ABP is produced in a cell-free systern. In some aspecis, the celi-

free system is an ir vifro transcription and translation system as described in Yin et al, mdbs, 2012,
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4:217-225, mcorporated by reference 1n its entirety. In some aspects. the cell-fice system utilizes a
celi-free exiract from a eukarvotic cell or from 3 prokaryotic cell. In some aspects, the prokarvotic cell
ig F. coli. Cell-free expression of the ABP may be useful, for example, where the ABP accumulates m
a cell as an 1nsoloble aggregate, or where vields from periplasmic expression are low,

[8483] Where the ABP 15 seoreted mnto the medium, supernatants from such expression systems are
generally first concentrated using a commercially available protein concentration filter, for example,
an Amicon”™ or Millipore™ Pellcon” ultrafiltration unit. A protease inhibitor such as PMSF may be
included in any of the foregoing steps to inhibit proteolysis and antibiotics may be included to prevent
the growth of adveniiiious confaminanis,

{0434] The ABP composition prepared from the cells can be purified using, for example,
hydroxylapatite chromatography, gel clectrophoresis, dialysis, and affinity chromatography, with
affinity chromatography being a particularly useful purification technique. The suitability of protein A
as an affinity higand depends on the species and isotype of any immunoglobuhn Fe¢ domain that 18
present in the ABP. Protein A can be used io purify ABPs that comaprise buman v1, v2, or v4 heavy
chains (Lindmark et al., J. Immunol. Meth., 1983, 62:1-13, incorporated by reference in its entirety).
Protein G is useful for all mouse isotypes and for human v3 (Guss et al.,, FAMBC J., 1986, 5:1567-
1575, incorporated by reference in its entirety).

[0435] The matrix to which the affinity higand is attached 1s most often agarose, but other matrices
are  available. Mechanically stable matrices such  as  comfrolled pore glass  or
poly(styrenedivinylybenzene allow for faster flow rates and shorter processing times than can be
achieved with agarose. Where the ABP compnises a Cy; domain, the BakerBond ABX"® resin is useful
for purification.

[3456] Other techniques for protein purification, such as fractionation on an ion-exchange colamn,
ethanol precipitation, Reverse Phase HPLC, chromatography on silica, chromatography on heparin
Sepharose®, chromatofocusing, SDS-PAGE, and ammonium sulfate precipitation are also available,
and can be applicd by one of skill in the art.

{0437] Following any preliminary purification step(s), the mixiure comprising the ABP of interest
and contaminants mayv be subjected to low pH hydrophobic interaction chromatography using an
clution buffer at a pH between about 2.5 1o about 4.5, generally performed at low salt concentrations

{e.g., from about 0 {o about 0.25 M salt).

4, Assays

§0438] A variety of assays known 1n the art may be used to wendify and characierize the TIGIT ABPs

provided hercin.

4.1. Binding, Competition, and Epitope Mapping Assays

§0459] Specific antiges-binding activity of the ABPs provided hercin may be evalusted by any
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suitable method, including using SPR, BLI RIA and MSD-SET, as described elsewhere in this
disclosure. Additionally, antigen-binding activity may be evaluated by ELISA assays and Western
blot assays.

§04686] Assays for reeaswring corgpetition between two ABPs, or an ABP asd another molecule (e g,
one or more ligands of TIGIT) are described elsewhere in this disclosure and, for example, m Harlow
and Lane, Anfibodies: A Laborotory Manual ch.14, 1988, Cold Sprning Harbor Laboratory, Cold
Spring Harbor, NY, incorporated by reference in its entirety.

[0461] Assays for mapping the epitopes to which the ABPs provided herein bind are described, for
example, 10 Morris “Epitope Mapping Protocols,” in Mefhods in Molecular Biology vol. 66, 1996,
Humana Press, Totowa, N.J., incorporated by reference in its entirety. In some embodiments, the
epitope is determined by peptide competition. In some embodiments, the epitope is detenmned by

mass spectrometry. In some embodiments, the epitope is determined by cryvstallography.

4.2. TIGIT Antagonism Assays

[0462] In some cmbodiments, the ABPs provided herein are screened to wdentify or characterize
ABPs with antagonistic activity against TIGIT, Any suttable assay may be used to identify or
characterize such ABPs. In some aspects, the assay measures the amount of a eytokine secreted by an
effector T cell after contacting the effector T cell with an ABP provided herein. In some aspects, the
cytoking 1s selected from 112, {L-6, LT-¢, TNF, GM-CSF, IFNv, and combinations thereof. In some
aspects, the cytokine is selected from sCD40L, VEGF, TGF-o, RANTES, PDGF-AB/BB, PDGF-AA,
MIP-1B, MIP-1o, MDC (CCL22), MCB-3, MCP-1, 1P-10, IL-17A, 1L-2Ro, [L-15, [L-13, [L-12 (p70),
[L-12 (pd40), 1L-10, 1L-9, 1L-8, IL-7, IL-3, 1L-4, 1L-3, {L-2, [L-2Rq, IL-1RA, [L-1B, {L-1a, IFNy,
IFNg2Z, GRG, GM-CSF, G-CSF, fractalkine, Fit-3 ligand, FGF-2, eotaxin, EGF, and combinations
thereof.

{04637 In some emnbodiments, the effector cells are co-stimulated with an agonist of CD3, to promote
the secretion of cytokines by the effector cell. In some aspects, the CD3 agonist is provided at a
submaximal level.

{04647 In sorse aspects, such assays wmay measure the proliferation of an effector T cell afler
contacting the effector T cell with an ABP provided herein. In some aspects, proliferation of the
effecior T cell is measured by dilution of a dye (e.g., carboxyfluorescein diacetate succimimidyl ester,
CFSE), by tritiated thynudine uptake, by luminescent cell viability assavs, or by other assays known
in the art.

18465] In some aspects, such assavs may measure the differentistion, cytokine production, viabiliy
{c.g., survival}, proliferation, or suppressive activity of a regulatory T cell after contacting the
regulatory T cell with an ABP provided bherein

[0466] In some aspects, such assavs may measure the cytotoxic activity of an NK cell after

contacting the NK cell with an ABP provided herein. In some aspects, the cvtotoxic activity of the NK
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cell 1s measured usimg a cytotoxicily assay that quantifics NK-mediated kilhing of target cells (e.g., a
K562 cell line). See Jang et al., dAmn. Clin. Lab. Sci., 2012, 42:42-49, incorporated by reference in is
entirety.

{84677 In some aspects, such 3ssays may reeaswre the areount of granvyvrae B, In some aspecis, such

assays may measure the amount of perforin,

4.3. Assays for Effector Functions

[0468] Effector function following treatment with the ABPs provided herein may be evalvated using
a variety of in vifro and in vive assays known in the art, including those descrbed in Raveich and
Kinet, Annw. Rev. Immunol | 1991, 9:457-492; U.S. Pat. Nos. 5,500,362, 5,821,337, Hellstrom et al,
Proc. Nat'l Acad. Sci. USA, 1986, 83:7059-7063; Hellstrom et al., Proc. Nat'l Acad. Sci. 1754, 19435,
82:1499-1502; Bruggemann ¢t al, J. Fxp Med, 1987, 166:1351-1361; Clynes et al., Proc. Nat'l
Acad Sci. USA, 1998, 95:652-656; WO 2006/029879. WO 20035/100402; Gazzano-Santoro et al., J.
Immunol. Methods, 1996, 202:163-171; Cragg et al., Blood, 2003, 101:1045-1052; Cragg et al. Blood,
2004, 103:2738-2743; and Petkova et al., fnt’l Immunol , 2006, 18:1759-1769: each of which 18

mcorporated by reference in iis endirety.

3, Pharmaceutical Compositions

[8469] The ABPs provided herein can be formulated in any appropriate pharmaceutical composition
and administered by any suitable route of adminustration. Suitable rouies of admindstration include,
but are not limited to, the intraarterial, mtradermal, mirammuscular, intraperitoneal, infravenous, nasal,
parenicral, pubmonary, and subcutancous routes.

{0470] The pharmaceutical composition may comprise one or more phavmaceutical excipiends. Any
suitable pharmaceutical excipient may be used, and one of ordinary skill 1 the art is capable of
selecting suitable pharmaceutical excipients. Accordingly, the pharmaceutical excipients provided
below are mmtended to be llustrative, and not himiting. Additional pharmaceutical excipients inchide,
for exaraple, those described in the Handbook of Pharmaceutical Excipients, Rowe et al. (Eds)) 6th
Ed. (2009), incorporated by reference in its entirety.

{0471] In some embodiments, the pharmaceutical composition comprises an anti-foaming agent. Any
suitable anti-foaming agent may be used. In some aspecis, the anti-foaming agent is selected from an
alcohol, an ether, an oil, a wax, a silicone, a surfactant, and combinations thereof. In some aspects, the
anti-foaming agent is selected from a mineral ot 2 vegetabie oil, ethylene bis stearamide, a paraffio
wax, an ester wax, a fatty alcohol wax, a long chain fatty alcohol, a fatty acid soap, a fatty acid ester, a
silicon glycol, a fluorosilicone, a polyethylene glycol-polypropvlene  glycol copolymer,
polydimethyisiloxane-silicon dioxide, ether, octvl alcohol, capryl alcohol, sorbitan tnioleate, ethyl
alcohol, 2-ethyl-hexanol, dimethicone, oleyl alcohol, simethicone, and combinations thereof.

§0472] In some ersbodiments, the pharmaceutical composition corsprises 3 cosolvent. Hhustative

82



WO 2017/059095 PCT/US2016/054484

examples of cosolvents include cthanol, poly{ethylene) glycol, butvlene glveol, dimethylacetanmide,
glycerin, propyiene glycol, and combinations thereof,

{04731 In some cmbodiments, the pharmaceutical composition comprises a buffer. Hustrative
examples of buffers include acetate, borate, carbonate, lactate, malate, phosphate, ¢itrate, hydroxide,
diethanolamine, monocthanolamine, glycine, methionine, guar gum, monosodim glitamate, and
combinations thereof.

{8474} In some embodunents, the pharmaceutical composifion corgprises a carrier or filler.
Hlustrative examples of carriers or fillers include lactose, maltodextnin, mannitol, sorbitol, chitosan,
stearic acid, xanthan gum, guar gum, and combinations thereof.

{0475] In some embodiments, the pharmacentical composition comprises a surfactant. Hustrative
examples of surfactants include d-alpha tocopherol, benzalkonium chloride, benzethonium chloride,
cetrimide, cetylpyridimium chioride, docusate sodium, glveeryl behenate, glycervl monooleate, lauric
acid, macrogol 135 hydroxystearate, myristyl alcohol, phospholipids, polyoxyethylene alkyl cthers,
polyoxvethvlene sorbitan faity acid esters, polyoxyethylene stearates, polyoxylglveerides, sodium
{auryl sulfate, sorbitan csters, vitamin E polyvethvlene{glycol) succinate, and combinations thereof.
[0476] In some embodiments, the pharmaccutical composition compriges an anti-caking agent
[Hustrative examples of anti-caking agents include calcium phosphate (iribasic), hydroxymethyl
cellulose, hydroxypropy! cellulose, magnesiom oxide, and combinations thereof.

§0477F (Other excipicnis that may be used with the phammaceutical corapositions mchude, for
example, albumin, antioxidants, antibacterial agents, antifungal agents, bicabsorbable polymers,
chelating agents, conirolled release agents, diluents, dispersing agents, dissolution enhancers,
emulsifving agents, gelling agents, ointment bases, penetration enhancers, preservatives, solubilizing
agents, solvents, stabilizing agents, sugars, and combinations thercof. Specific examples of each of
these agents are described, for example, in the Handboolk of Pharmaceutical Excipients, Rowe ¢t al.
{Eds.) 6th Ed. (20609), The Pharmaceutical Press, incorporated by reference i its entivety.

§0478] In soine ewbodinnents, the pharmaceutical composition coraprises a solvent. {o some aspecis,
the solvent is saline solution, such as a sterile 1sotonic saline solution or dextrose solution. In some
aspects, the solvent 1s water for injection.

{0479] In some emwhodiments, the pharmaccutical compositions are in a particulate form, such as a
microparticle or a nanoparticle. Microparticles and nanoparticles may be formed from any suitable
material, such as 3 polymer or a lipid In some aspecis, the mucroparticles or nanoparticles are
micelles, hposomes, or polymersomes.

[0480] Further provided hercin are ashydrows pharmacentical compositions and dosage forms
comprising an ABP, since water can facilitate the degradation of some ABPs.

{0481] Ashydrowns pharmaceutical compositions and dosage forms provided herein can be prepared
using anbydrous or low moisture containing rgredients and fow racisture or low humidity conditions.

Pharmaceutical compositions and dosage forms that comprise lactose and at least one active
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ingredient that comprises a primary or secondary amine can be anhydrous f substantial contact with
moisture and/or bunmidiy during masufactuwring, packaging, and/or storage 1§ expected.

{0482] An anhydrous pharmaccutical composition should be prepared and stored such that its
anhydrous nature is maintaimed. Accordingly, ashvdrous compositions can be packaged using
materials known fo prevent exposure to water such that they can be inchuded in suitable formulary
kits. Examples of snitable packaging include, but are not limited to, hermetically sealed foils, plastics,

unit dose containers {e.g., vials), blister packs, and strip packs.

5.1, Parenteral Dosage Forms

[0483] In certain embodiments, the ABPs provided herein are formulated as parenteral dosage forms.
Parenieral dosage forms can be administered {o subjects by various rouies including, but not limited
io, subcutaneous, intravenous (ncluding infusions and bolus imections), intramuscular, and
intraarterial. Because their administration typically bypasses subjects’ natural defenses against
contaminants, parcnicral dosage forms are typically, sterile or capable of being sterilized prior to
administration 1o a subject. Examples of parenteral dosage forms inclhude, but are not limited to,
solutions ready for imjection, dry {e.g., Iyophilized) products ready to be dissolved or suspended in a
pharmaccutically acceptable vehicle for mjection, suspensions ready for injection, and emulsions.
§0484] Suitable vehicles that can be used o provide parenteral dosage forms are well knows to those
skilled 1n the art. Examples include, but are not linuted to: Water for Injection USP; agueous vehicles
such as, but not limited to, Sodiwm Chlonde Tmection, Ringer’s Imjection, Dextrose Injection,
Dextrose and Sodium Chloride Injection, and Lactated Ringer’s Injection; water muscible vehicles
such as, but not limited to, ethy! alcohol, polyethylene glveol, and polypropylene glyeol; and non-
aqueous vehicles such as, but not himited to, corn oil, cottonseed oll, peanut cil, sesame oil, cthyl
oleate, tsopropy! myristate, and benzy! benzoate.

[0485] Excipients that increase the solubility of one or more of the ABPs disclosed herein can also be
incorporated imnto the parenteral dosage forms.

[0486] In some cmbodiments, the parenteral dosage form is lvophilized. Exemplary lyophilized
formulations are described, for example, in U.S. Pat. Nos. 6,267,958 and 6,171,586, and WO

2006/044908; each of which 1 incorporated by reference 1n ils entirety.

6. Dosage and Unit Dosage Forms

{04877 In buwean therapeuntics, the doctor will determine the posclogy which he considers most
appropriate according to a preventive or curative treatment and according to the age, weight,
coudition and other factors specific to the subject 1o be treated.

{0488] In certain cmbodiments, a composition provided herein 15 a phammacentical composition or a
single unit dosage form. Pharmaceutical compositions and single unit dosage forms provided hercin

comprise a prophviacucally or therapeutically effective amount of one or more prophylactic or
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therapeutic ABPs.

{04897 The amount of the ABP or composition which will be effective 1o the prevention or treatment
of a disorder or one or more symptoms thereof will vary with the nature and severity of the discase or
condition, and the route by which the ABP is administered. The frequency and dosage will also vary
according to factors specific for cach subject depending on the specific therapy (e.g., therapeutic or
prophylactic agents) administered, the severity of the disorder, disease, or condition, the route of
administration, as well as age, body, weight, response, and the past medical history of the subject.
Effective doses may be extrapolated from dose-response curves derived from in vifro or animal model
test systems.

[0490] In certain embodiments, exemplary doses of a composition include milligram or microgram
amounts of the ABP per kilogram of subject or sample weight {e.g., about 10 micrograms per
kilogram to about 50 mulligrams per kilogram, about 100 micrograms per kilogram to about 25
milligrams per kilogram, or about 100 microgram per kilogram to about 10 milligrams per kilogram).
In certain embodiment, the dosage of the ABP provided herein, based on weight of the ABP,
administered to prevent, treat, manage, or ameliorate a disorder, or one or more symptoms thereofin a
subject 1s 0.1 mg/ke, | mg/kg, 2 mg/kg, 3 mg/ke, 4 me/kg, 3 mg/ks, 6 mg/kg, 10 me/kg, or 15 mg/ke
or more of a subject’s body weight. It may be necessary to use dosages of the ABP outside the ranges
disclosed herein in some cases, as will be apparent to those of ordinary skl in the art. Furthermore, 1t
is noted that the clinician or treating physician will know how and when to interrupt, adjust, or
terminale therapy in conjunction with subject response.

18491 Diferent therapeutically effective amounts may be applicable for different discases and
conditions, as will be readily known by those of ordinary skill in the art. Similarly, amounts sufficient
to prevent, manage, treat or amcliorale such disorders, but msufficient to cause, or sufficient to
reduce, adverse effects associated with the ABPs provided herein are also encompassed by the dosage
amounts and dose frequency schedules provided heremn. Further, when a subject i1s administered
multiple dosages of a composition provided hercin, not all of the dosages need be the same. For
example, the dosage administered to the subject may be increased to improve the prophylactic or
therapeutic effect of the composition or it may be decreased to reduce one or more side effects that a
particular subject is experiencing.

[0492] In certain embodiuments, treatment or prevention can be mitiated with one or more loading
doses of an ABP or compasition provided herein followed by one or more maintenance doses.

[0493] In certain embodiments, a dose of an ABP or composition provided herein can be
administered to achicve a steady-state concentration of the ABP 1n blood or serum of the subject. The
steady-state concenidration can be defermined by measurement according to technigues available to
those of skill or can be based on the physical characteristics of the subject such as height, weight and
age.

[0494] Tn certain embodiments, administration of the same composition may be repeated and the
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administrations may be separaled by at least 1 day, 2 days, 3 days, 5 days, 10 days, 15 days, 30 days,
45 days, 2 months, 75 days, 3 months, or 6 months.

{0495] As discussed m more detail elsewhere in this disclosure, an ABP provided herein may
optionally be administered with one or more additional agents nseful 1o prevent or freat 3 disease or
disorder. The ceffective amount of such additional agents may depend on the amount of ABP present
in the formulation, the type of disorder or treatment, and the other factors known in the art or

described herein.

7. Therapeutic Applications

{0496} For therapeutic applications, the ABPs of the invention are administered to a mammal,
generally a human, in a pharmaceutically acceptable dosage form such as those known in the art and
those discussed above. For example, the ABPs of the mvention may be administered to a human
intravencusly as a bolus or by continuous mfusion over a pericd of time, by intramuscular,
infraperitoneal, intra-cercbrospinal, subcutancous, intra-articular, intrasynovial, ingrathecal, or
intratumoral rovtes. The ABPs also are svitably administered by perttumsoral, intralesional, or
perilesional routes, to exert local as well as systemic therapeutic effects. The infraperiioneal route may
be particularly useful, for example, in the treatment of ovarian tumors.

{04977 The ABPs provided herein meav be useful for the wrestieent of any disease or condition
involving TIGIT. In some embodiments, the disease or condition is a disease or condition that can
benefit from treatment with an anti-TIGIT ABP. In some embodiments, the disease or condition 1g a
tumor. In some embodiments, the disease or condition is a cell proliferative disorder. In some
embodiments, the discase or condition is a cancer. In some embodiments, the discase or condition 1s a
viral infection.

j0498] In some embodiments, the ABPs provided herem are provided for use as a medicament. In
some embodiments, the ABPs provided herein are provided for use i the manufacture or preparation
of a medicament. In some embodiments, the medicament is for the treatment of a discase or condition
that can benefit from an anti-TIGIT ABP. In some embodiments, the discase or condition is a tumor,
In some embodiments, the disease or condition is a cell prohiferative disorder. In some embodiments,
the disease or condition 18 a cancer. In some embodiments, the disease or condition 1s a viral infection.
§84997 In some erebodiments, provided berein is a wethod of treating a disease or condition in a
subject 1 need thercof by administering an effective amount of an ABP provided herein to the
subject. In some aspects, the disease or condition 18 a cancer. In some aspects, the disease or condition
is a viral mfection.

{0560] Any suitable cancer may be wtreated with the ABPs provided heremn. Hlustrative suitable
cancers include, for example, acute lvmphoblastic leukemia (ALL), acute myeloid leukemia (AML),
adrenocortical carcinoma, anal cancer, appendix cancer, astrocytoma, basal cell carcinoma, brain

tumor, bile duct cancer, bladder cancer, bone cancer, breast cancer, bronchial twmor, carcinoma of
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unknown primary origin, cardiac tumor, cervical cancer, chordoma, colon cancer, colorectal cancer,
crapiopharyngioma, ductal carcinoma, embryonal tumor, endometrial cancer, ependymoma,
esophageal cancer, esthesioneuroblastoma, fibrous histiocytoma, Ewing sarcoma, eye cancer, germ
cell tomor, galibladder cancer, gastric cancer, gastrointestinal carcinoid tumor, gastrointestinal
stromal tumor, gestational trophoblastic disease, ghioma, head and neck cancer, hepatocellular cancer,
histiocytosis, Hodgkin lymphoma, hypopharyngeal cancer, mtraocular melanoma, islet cell tumor,
Kaposi sarcoma, kidoey cancer, Langerhans cell histiooviosis, laryngeal cancer, lip and oral cavily
cancer, bver cancer, lobular carcinoma in situ, lung cancer, macroglobulinemia, mahgnant fibrous
higtiocytoma, melanoma, Merkel cell carcinoma, mesothelioma, metastatic squamouns neck cancer
with occult primary, midhine tract carcinoma involving NUT gene, mouth cancer, multiple endocrine
ncoplasia  syndrome, multiple wyeloma, mycosis  fungoides, mycelodysplastic  syndrome,
myclodysplastic/mycloproliferative ncoplasm, nasal cavity and par nasal sinus cancer, nasopharvngeal
cancer, ncurcblastoma, non-small cell lung cancer, oropharyngeal cancer, osicosarcoma, ovarian
cancer, pancreatic cancer, papillomatosis, paraganglioma, parathyroid cancer, pentle casncer,
pharyngeal cancer, pheochromocytomas, pituitary tumor, plevropubmonary blastoma, primary central
nervons system bvmphoma, prostate cancer, rectal cancer, renal cell cancer, renal pelvis and urcter
cancer, retinoblastoma, rhabdoid tumor, salivary gland cancer, Sezary syndrome, skin cancer, small
cell long cancer, small intestine cancer, soft tissue sarcoma, spinal cord tumor, stomach cancer, T-cell
lymphoma, teratoid tumor, testicular cancer, throat cancer, thymoma and thymic carcinoma, thyroid
cancer, urcthral cancer, utering cancer, vaginal cancer, vulvar cancer, and Wilms tumor,

§0581] Auny suitable virus may be treated with the ABPs provided berein. MMustrative suitable viruges
mclude, for example, adenc-associated virns, Aichi virus, Australian bat lyssavirys, BK
polvomavinus, Banna virus, Barmah forest virus, Bunyamwera virus, Bunyavirus La Crosse,
Bunyavirus snowshoe hare, Cercopithecine herpesvirus, Chandipura virus, Chikungunya virus,
Cosavirus A, cowpox vires, Coxsackievirus, Crimean-Congo hemorrhagic fever virus, Dengue virus,
Dhort virus, Duogbe virus, Dovenhage virus, eastern equine encephalitis virus, cbolavirus, echovirys,
encephalomyocarditis virus, Epstein-Barr virus, European bat lyssavirus, GB virug C/Hepatitis G
viras, Hantaan viras, Hendra virus, hepatitis A virus, hepatitis B virus, hepatitis C virus, hepatitis E
virus, hepatitis delta virus, horsepox virus, human adenovirus, human astrovirus, human coronavirus,
human cyvtomegalovires, hwman enterovirns, human herpesvirus 1, human herpesvirus 2, human
herpesvirus 6, howman herpesvirus 7, human berpesvirns &, human benmunodeficioncy virus, hwman
papillomavirus 1, human papillomavirus 2, human papillomavirus, human paramfiuenza, human
parvovirgs B19, human respiratory syncyvtial virgs, human rhinoviras, homan SARS coronavirus,
human spumaretrovirus, buman T-lymphotropic virns, human torovirus, influenza A virus, 1afluenza
B wvirgs, mfluenza € wvirus, Isfahan virus, JC polvomavirus, Japancse encephalitis virus, Junin
arenavirus, K1 polyomavirus, Kunjin virus, Lagos bat virgs, Lake Victoria marburgvirus, Langat

virus, Lassa virus, Lordsdale virus, Louping ill virus, lymphocytic choriomeningitis virus, Machupe
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virus, Mayaro virus, MERS coronavires, measles virns, Mengo encephalomyocarditis virus, Merkel
cell polyomavirgs, Mokola vitus, molloscum contagiosum virus, monkeypox virns, muigps virgs,
Murray valley encephalitis virus, New York virus, Nipah virus, Norwalk virus, G'nyong-nyong virus,
Onf virus, Oropouche virus, Pichinde virus, poliovires, Punta tore phiebovirus, Puomala virus, rabies
virus, Rift Valley fever viras, Rosavirus A, Ross River virus, rotavirus A, rotavirus B, rotavirus C,
rubella virus, Sagivama virus, salivirus A, sandfly fever Sicilian vires, Sapporo virus, Semliki Forest
virus, Seoul virus, simian foamy virus, simian virus 3, Sindbis virus, Southampton virus, St Louis
encephabins virus, tick-borne powassan virus, torque teno virus, Toscana virgs, Uukumemi virgs,
vaccinia virus, varicella-zoster virus, variola virus, Venezuelan equine encephalitis virus, vesicular
stomatitis virus, western equine encephalitis virus, WU polyomavirus, West Nile virus, Yaba monkey
tumor virus, Yaba-like disease virus, yellow fever virus, and Zika viros.

[0502] In some embodiments, provided herein is a method of antagonizing TIGIT in a target cell of a
sabject in need thereof by administering an effective amount of an ABP provided herein to the
subject. In some aspects, andagordsm of TIGIT by an ABP provided hercin resplis 1o increased
secretion of 1L-2, LT-q, 1L-6, TNF, GM-CSF, IFNy or combinations thereof by a target cell.

[0503] In some cmbodiments, provided herein is a method of mcreasing the proliferation, survival,
and/or function of an effector T cell in a subject in need thercof by administering an effective amount
of an ABP provided herein to the subject. In some aspects the effector T cell 18 a CD4+ effector T
cell. In some aspects, the effector T cell is a CD&+ effector T cell

[0584] Tn some embodiments, provided herein is a method of abrogating suppression of an effector T
cell by a regalatory T cell in a subject in need thereof by administering an effective amount of an ABP
provided herein to the subject. In some aspects, the regulatory T cell is a CD4+CD25+Foxp3+
regulator T cell. In some aspects, the regudatory T cell 1s a CD8+CD25+ regulatory T cell

19565] In some cmbodiments, provided herein is a method of increasing the activity of a natueal
killer (NK) or natural killer T (NKT) cell in a subject in need thereof by administering an effective
amount of an ABP provided berein to the subject.

[0586] In some embodiments, provided herein is a method of enhancing an immune response in a
subject in need thercofl by administering an effective amount of an ABP provided herein to the
subject.

[0587] In some embodiments, provided hercin is a method delaying the onset of a tumor in a subject
i1 need thereof by administening ap effective amount of an ABP provided herein to the subject.

[0508] In some embodiments, provided herein 1s a method preventing the onset of a tumor in a
subject 1 need thereof by administering an effective amount of an ABP provided herein to the
subject.

[0509] In some cmbodiments, provided herein 1s a method of delayving the onset of a cancer i a
sobject in need thereof by administering an effective amount of an ABP provided herein to the

subject.
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[0518] In some embodiments, provided hercin is a method of preventing the onset of a cancer in a
subject in need thereof by administering an effective amount of an ABP provided herein 1o the
subject.

{8513 In some embodiments, provided bercin 8 a meethod of weducing the size of 3 twreor i a
subject in need thercof by admunistering an cffective amount of an ABP provided heremn (o the
subject.

§8512] In some embodimends, provided herein is a method of reducing the nuwrsber of metastases v a
subject in need thereof by administering an cffective amount of an ABP provided herein to the
subject.

[0513] In some embodiments, provided herein 1s a method of delaying the onset of a viral infection
i 3 subject 1n need thereofl by admimstering an effective amount of an ABP provided heremn to the
subject.

[0514] In some cmbodiments, provided herein 1s a method of preventing the onset of a viral infection
in a subject in need thereof by admimistering an effective amount of an ABP provided herein to the
subject.

[0515] In some cmbodiments, provided herein is a method of reducing viral titer a subject in need
thereof by administering an effective amount of an ABP provided herein to the subject.

[0516] In some cmbodiments, provided herein is a method of elimmating a virus from subject
need thereof by administering an effective amount of an ABP provided herein fo the subject.

[0517] In some embodiments, provided herein 1s a method for extending the period of overall
survival, median survival time, or progression-free swrvival in a subject in need thereof by
administering an effective amount of an ABP provided herein to the subject.

[0518] In some embodiments, provided herein is a method for treating a subject who has become
resistant (o a standard of care therapeutic by admunisiering an effective armount of an ABP provided
herein to the subject. In some embodiments, the standard-of-care therapentic to wlich the subject has
become resistant 1s a PD-1 inhibitor. In other embodiments, the standard-of-care therapeutic o which
the subject has become resistant 13 a PD-L1 inhibitor. In other embodiments, the standard-of-care

therapeutic to which the subject has become resistant is a CTLA-4 inhubitor.

8. Combination Therapies

{0519] In some cmbodiments, as ABP provided herein 18 administered with at least one additional
therapeutic agent. Any suitable additional therapentic agent may be administered with an ABP
provided hercin. In some aspects, the additional therapeutic agent is selected from radiation, a
cytotoxic agent, a chemotherapeutic agent, a cyvtostatic agent, an anti-hormonal agent, an EGFR
inhibitor, an tmunostinulatory agent, an anti-angiogenic agent, and combinations thereof,

{0528] In some embodiments, the additional therapeutic agent comprises an immunostimulatory

agent.
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[0521] In some embodiments, the immunostimulatory agent is an agent that blocks signaling of an
inhibitory receptor of an wamune cell, or a higand thereof. In some aspects, the inlubitory receptor or
bigand 15 selected from CTLA-4, PD-1, PD-L1, LAG-3, Tim3, TIGIT, neuritin, BTLA, KIR, and
comabinations thereof In some aspecis, the agent is selected from an anti-PD-1 antibody (e.g,
pembrolizamab or nivolomab), and ang-PD-L1 antibody (e.g., atezohizuwmab), an anti~-CTLA-4
antibody {(e.g.. ipiliumab), and combinations thereof. In some aspects. the agent 1s pembrolizumab.
In some aspects, the agent is nivolomab. Tn some aspects, the agent is alezolizumab.

{8522] In some embodiments, the additional therapeutic agent is an agent that mnhibits the mnteraction
between PD-1 and PD-L1. In some aspecis, the additional therapeutic agent that inhibits the
interaction between PD-1 and PD-L1 s selected from an antibody, a peptidomimetic and a small
molecule. Tn some aspects, the additional therapeutic agent that mnhibits the interaction between PD-1
and PD-L1 1s selected from pembrolizumab, nivolumab, atezolizumab, avelumab, durvalumab, BMS-
936559, sulamonomethoxine I, and sulfamethizole 2. In some cmbodiments, the additional
therapentic agent that inhibits the wnieraction between PD-1 and PD-L1 s any therapeutic known in
the art 1o have such activity, for example as described in Weinmann ot al., Chem Med Chem, 2016,
14:1576 (DOL 10.1002/cmdc.201500560), incorporated by reference in its entirety. In some
embodiments, the agent that mhibits the interaction between PD-1 and PD-L1 is formulated in the
same pharmaceutical composition an ABP provided herein. In some embodiments, the agent that
inhibits the mieraction between PD-1 and PD-L1I is formulated i a different pharmaceutical
composition from an ABP provided herein. In some embodiments, the agent that mlubits the
interaction between PD-1 and PD-L1 is administered prior to aduuinustration of an ABP provided
herein. In some embodiments, the agent that mhibits the interaction between PD-1 and PD-L1 is
administered after adnunistration of an ABP provided herein. In some embodiments, the agent that
inhibits the interaction between PD-1 and PD-L1 ix admimistered contemporancously with an ABP
provided herein, but the agent and ABP are administered in scparate pharmaceutical compositions.
{0523] In some embodiments, the immunostimulatory agent is an agonist of a co-stimulatory receptor
of an immune cell. In some aspects, the co-stimulatory receptor is selected from OX40, ICOS, CD27,
Ch28, 4-1BB, or CD40. In some embodiments, the agonist is an antibody.

j0524] In some embodiments, the immunostimulatory agent is a cviokine. In some aspects, the
cytoline 1s selected from 1L-2, IL-5, IL-7, IL-12, IL-15, HL-2 1, and combinations thereof

§0525] I some embodiments, the immunostiraulatory agent 1 an oncolytic virus, In some aspects,
the oncolvuic virus is selected from a herpes simplex virus, a vesicular stomatifis virus, an adenovirus,
a Newcastle disease virus, a vaccinia virus, and a maraba virus.

{0526] In some embodiments, the vumunostimulatory agent is a T cell with a chimeric antigen
receptor (CAR-T celly. In some embodiments, the bnmunostimulatory agent 15 a bi- or multi-specific
T cell directed antibody. Tn some embodiments, the immunostimuolatory agent is an aoti-TGF-R

antibody. In some embodiments, the immunostimulatory agent 1s 2 TGF-8 trap.
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{6527] In some embodiments, the additional therapeutic agent 1s a vaccine to a tumor antigen. Any
suitable antigen may be targeted by the vaccing, provided that it 1s present in a tumor treated by the
methods provided herein. In some aspects, the tumor antigen 18 a tumor antigen that is overexpressed
in comparison its expression levels m norraal tissue. In some aspects, the tumor antigen s selected
from cancer testis antigen, differentiation antigen, NY-ESG-1, MAGE-AY, MART, and combinations
thereof.

{6528] Further examples of additional therapeutic agents mclode a taxane {e.g., paclitaxel or
docetaxel); a platinum agent (¢.g.. carboplatin, oxaliplatin, and/or cisplatin); a topoisomerase inhibitor
{¢.g., winotecan, topotecan, ctoposide, and/or miioxantrone);, folinic acid (e.g., leucovorin);, or a
nucleoside metabolic mlubitor {e.g., fluorouracil, capecitabine, and/or gemeitabine). In some
embodiments, the additional therapeutic agent is folinic acid, S-fhuorouracil, and/or oxaliplatin. Ia
some cmbodiments, the additional therapeutic agent is 5-fluorouracil and winotecan. In some
embodiments, the additional therapeutic agent is a taxane and a platinum agent. In some
embodiments, the addifional therapeutic agent is paciitaxel and carboplatin. In some erabodiments, the
additional therapeutic agent is pemetrexate. In some embodiments, the additional therapeutic agent is
a targeled therapeutic such as an EGFR, RAF or MEK -targeted agent.

{08297 The additional therapeutic agent mayv be administered by any suitable means. In some
embodiments, an ABP provided herein and the additional therapeutic agent are included in the same
phareaceutical conposition. {o some ewbodinents, an ABP provided herein and the additional
therapeuntic agent are mcluded i different pharmaceutical compositions.

§0536] In embodiments where an ABP provided herein and the addutional therapentic agent are
mcluded in different pharmacentical compositions, administration of the ABP can occur prior to,
simultaneously, and/or following, administration of the additional therapeutic agent. In some aspects,
administration of an ABP provided berein and the additional therapeutic agent cccur within about one
month of each other. In some aspects, administration of an ABP provided herein and the additional
therapeutic agent occur within about one week of each other. In some aspects, administration of an
ABP provided herein and the additional therapeutic agent ocour within about one day of each other. In
some aspects, administration of an ABP provided herein and the additional therapeutic agent ocour
withie about twelve hours of each other. In some aspects, administration of an ABP provided herein

and the additional therapeutic agent occur within about one hour of each other.

9. Diagnostic Methods

§0533] Also provided are mcthods for detecting the presence of TIGIT on celis from a subject. Such
methods may be used, for example, to predict and evaluate responsiveness to treatment with an ARP
provided herein,

{0832] In some embodiments, a blood sample is obtained from a subject and the fraction of cells

expressing TIGIT is determined. In some aspects, the relative amount of TIGIT expressed by such
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celis is determined. The fraction of cells expressing TIGIT and the relative amouvat of TIGIT
expressed by such cells can be determined by any suitable method. In some embodunents, flow
cytometry is used to make such mceasurements. In some embodiments, fluorescence assisted cel
sorting {FACS) is used to make such measorement. See Li et al., J. Autoimmunity, 2003, 21.83-92 {or

methods of evaluating expression of TIGIT in peripheral blood.

14, Kits

[0533] Also provided are kits comprising the ABPs provided herein. The kits may be used for the
treatment, prevention, and/or diagnosis of a disease or disorder, as described herein.

[0534] In some embodiments, the kit compriscs a container and a label or package insert on or
assoctaied with the contamer. Suitable containers include, for example, bottles, vials, syringes, and IV
solution bags. The containers may be formed from a variety of materials, such as glass or plastic. The
container holds a composition that is by iself, or when combined with another composition, effective
for treating, preventing and/or diagnosing a discase or disorder. The container mav have a stenle
access port. For example, if the container is an intravenous solution bag or a vial, i may have a port
that can be pierced by a needle. At least one active agent in the composition is an ABP provided
herem. The label or package insert indicates that the composition is used for treating the selected
condition.

[0535] In some embodiments, the kit comprises {(a) a first container with a first composition
contained therein, wherein the first composition comprises an ABP provided herein; and (b) a second
container with a sccond composition contained therein, wherein the second composition compriscs a
further therapeutic agent. The kit in tlus embodiment of the invention may further comprise a package
msert indicating that the compositions can be used to treat a particular condition.

[0536] Alternatively, or additionally, the kit may further comprise a second (or third) container
comprising a pharmacentically-acceptable excipient. In some aspects, the excipient is a buffer. The it
may further include other materials desirable from a commercial and user standpoint, including filters,

needles, and syringes.

11. Other Hiustrative Embodiments

{85371 The cmabodiments provided below are norc-limiting and provided by way of dlusiration of
certan embodiments and aspects of the invention, in addition to those described throughout this
disclosure.

[0538] Embodiment 1 An antigen binding protein that binds specifically to a human TIGIT
(WTIGIT) and s capable of at least one of the following: a) inhibits binding of hTIGIT to CD155 and
CD1i2; b) moreases a T effector cell function; ¢} increases a natural killer (NK) cell function; d)
decreases the naomber of regulatory T cells in tissues or 1 circulation; ¢) suppresses a regulatory T cell

or a regulatory T cell activity; f) inlibiis association of TIGIT and CD226; and does not bind
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spectfically to Nectin-4 (also known as poliovires-receptor-ike 4, PVYRL4).

{05397 Embodiment 2: The astigen binding protein of Embodinent 1, wherein the antigen binding
protein has one or more of the following characteristics: a) is a monoclonal antibody; b) 18 a human
antibody, a humanized auntibody, or a chimeric antibody; ¢) is a bispecific antibody, a multispecific
antibody, a diabody, or a multivalent antibody; d) is of the IgGl, 1gG2, [G3, the IgG4 type, or the
IgG4 isotype with a S228P substitotion; ¢} 18 an antigen-binding antibody fragment; §) is a Fab
fragment, a Fab' fragment, 3 Fab2 fragment, or an Fv fragment; g) s a single chain antibody, a
single domain antibody, or a nanobody.

{05407 Embodiment 3¢ A pharmaceutical composition comprising an effective amouvnt of an
antibody which binds to WTIGIT and: (a) increases cell-mediated mmunity; (b) increases T-cell
activity; (¢) ncreases cytolvtic T-cell (CTL) activity: (d) increases natural killer (NK) cell activity: ()
is an antagonist of TIGIT-mediated signaling; (f) inhibis TIGIT signaling; (g) mhibits or blocks the
interaction between PVR and TIGIT, (h) inhibits or blocks the interaction of TIGIT and CD153 ligand
and/or CD112; but does not inhibit the interaction between PVR and CD226.

j0541] Embodiment 4: A pharmaccutical composition comprising the antigen-binding protem of
Embodiment 1 or Embodiment 2.

{05421 Embodiment 5 The phavmaceutical composition of Embodiment 4, further comprising an
effective amount of an anti-PD-1 antibody.

{05437 Embodiment 6: The astigen binding protein of Emboduunent 1, wherein the antigen binding
protein has one or more of the following characteristics: a) binds to a human TIGIT polypeptide or a
variant thereof, or as otherwise provided berein with a Kp of fess than about 20 oM, or by binds to a
cynomolgus monkey (also “cynomolgus” or “cyno”™) TIGIT polypeptide or a vanant thereof, or as
otherwise provided herein, with a Kp of less than about 200 aM; ¢) binds to a monne TIGIT
polypeptide or a vartant thereof, or as otherwise provided herein, with a Kp of less than about 200
nM; or d) a combination of at keast 2 of a), b), and ¢}

[05344] Embodiment 7 An antigen binding protein that competes or ig capable of competing for
binding o human TIGIT with a reference antigen binding protein, wherein the reference antigen
binding protein is the antigen binding protein of Embodiment 1.

[0545] Embodiment 8: The antigen binding protein of Embodiment 7, wherein the antigen binding
protein and the reference antibody cross-compete or are capable of cross~competing for binding to a
homan TIGIT.

j0546] Embodiment 9 The antigen binding protein of Embodiment 1, comprising a heavy chain
constant region comprising a human heavy chain constant region or fragment or a variant thercof,
wherein the constast region variant comprises up to 20 conservatively wmodified amuno acid
substitutions.

{05477 Embodiment 18 The antigen binding protein of Embodirnent §, that comapetes or is capable

of competing for binding to human TIGIT with a CD135 protein and/or a CD112 protein.
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{0548] Embodiment 11: The antigen binding protein of Embodiment 1. that is capable of
antagonizing TIGIT signaling in a T cell-specific manner.

{05491 Embodiment 121 An isolated antibody molecule capable of binding to human TIGIT
(BTIGIT), comprising a heavy chain variable region (VH) comprising a VHCDRI amino acid
sequence of SEQ ID NOs: 48-62, a VHCDR2 amino acid sequence of SEQ 1D NO:36-47, and a
VHCDR3 amino acid sequence of SEQ ID NO:29-35; and a hght chain variable region (VL)
coraprising @ VLCDR]I amino acid sequence of SEQ ID NG76-72, a VLCDRZ amino acid sequence
of SEQ D NG:67-69, and 2 VLCDR3 amino acid sequence of SEQ ID NO:63-66.

{0556] Embodiment 13: An isolated nucleic acid encoding an antigen binding protein according to
Embodiment 1.

{0531] Embodiment 14: An expression vector comprising the wucleic acid according (o
Embodiment 13.

{0552 Embodiment 15; A prokaryotic or cukarvotic host cell comprising a vector of Embodiment
14

{0533] Embodiment 16: A method for the production of a recombinant protein comprising the steps
of expressing a nucleic acid according to Embodiment 13 in a prokaryotic or eukaryotic host cell and
recovering said protein from said cell or the cell culture supernatant.

[0534] Embodiment 17: A method for treatment of a subject suffering from cancer or from an
inflammatory  disease, comprising the step of admimistering to the subject a phanmaceutical
composition comprising an cffective amount of the antigen binding protein of Embodiment 1.

{8555] Embodiment 18; The method of Embodiment 17, wherein the cancer is a solid cancer.

[0536] Embodiment 19: The method of Embodiment 17, wherein the cancer is a hematological
CanCEt.

19557] Embodiment 28 A method for modulating immune systern funciion in 3 human subject 1o
need thereof, comprising the step of contacting a population of T cells of the human subject with a
pharmaceutical composition comprising an effective amount of the antigen binding protein of
Embodiment 1, under conditions such that the immune system is modulated.

[0558] Embodiment 21: A method for inducing or cnhancing an immunce response 1 a subject,
comprising the step of adounistering to the subject a pharmaceutical composition comprising an
antigen binding protein or a bispecific antibody or a complexing antigen binding protein. of any of the
preceding erabodiments, wherein the immune response is generated against 3 turor antigen.

[6559] Embodiment 22: The method of Embodiment 21, wherein the antigen binding protein,
bispecific antibody or the complexing antigen binding protein is administered in an amount sufficient
to achieve one or more of the following in the subject: a) reduce regulatory T cells suppression of
activity of effector T cells; b) decrease levels of regulatory T cells; ¢) activation of effector T cells; &)
induce or enhance effector T cell proliferation; ¢) inhibi tumor growth, and ) induce tumor

regression.
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{0560] Embodiment 23: The method of Embodiment 22, wherein the method forther comprises one
or more of the following a) administering chemotherapy: b) administering radiation therapy; ot ¢}
administering one or more additional therapeutic agents.

{6561} Embodiment 24: The nmethod of Embodiment 23, wheretn the additional therapeutic agent
comprises an immunostimulatory agent.

{05627 Embodiment 285: The method of Embodiment 24, wherein the immunostimudatory agent
coraprises an antagonist (o an wnhibitory receptor of an immune cell.

{0563] Embodiment 26: The method of Embodiment 253, wherein the mhibitory receptor is CTLA4,
PD-1, PD-L1, PD-L2, LAG-3, Tim3, neudtin, BTLA, CECAM-1, CECAM-3. VISTA, LAIR],
CD160, 2B4, TGF-R, or a KIR.

{0564] Embodiment 27: The method of Embodiment 24, whercin the tmymunostimalatory agent
comprises an agonist of co-stimulatory receptor of an immunc cell.

[0565] Embodiment 28: The method of Embodiment 27, whercin the co-stimulatory receptor 18
0X40, CD2, CDB27, CDS, ICAM-1, LFA-1 (CD11a/CD1R), ICCS (CD278), 4-1BB (CD137), GITR.
CD2g, CD30, CD46, BAFFR, HVEM, CD7, LIGHT, NKG2C, SLAMFE7, NKp80, CD160, B7-H3 or
CD8&3 ligand.

{0566] Embodiment 29 The method of Embodiment 24, wherein the tmmunostinmlatory agent
comprises a cytokine.

{05677 Embodiment 38; The method of Embodiment 29, wherein the cytokine 18 IL-2, IL-3, IL-7,
[-12, f-13 or 1121

19568] Embodiment 31: The method of Embodiment 24, wherein the tarmounostimulatory agent
comprises an oncolytic virus.

[0569] Embodiment 32: The method of Embodiment 31, wherein the oncolytic virus is a Herpes
simplex virus, a Vesicular stomatilis virus, an adenovirus, a Newcastle disease virus, a vaccinia virus,
or a maraba virus.

[8570] Embodiment 33 The method of Embodiment 24, wherein the inununostiraulatory agent
comprises a chimeric antigen engineered T cell.

[0571] Embodiment 34: The method of Embodiment 24, whercin the tnmunostimulatory agent
comprises a bi- or multispecific T cell directed antibody.

[0572] Embodiment 35: The method of Embodiment 23, whercin the additional therapeuntic agent
compriscs an anii-1GF-beta antibody or a TGFB receptor trap.

[0573] Embeodiment 36: The method of any one of Embodiments 20-35, wherein administration of
the pharmaceutical composition results in induction or enhancement of proliferation of a T-effector
cell, or modulation of [-«B and/or NF-xB in the T cell, or modulation of TIGIT activity i the T cell,
or T cell receptor induced signaling m a T-¢ffector cell, or a combination thereof

[8574] Embodiment 37; A method of screening for {est compounds comprising an antigen binding

protein of Embodiment | that are capable of inhibiting the interaction of a TIGIT ligand with TIGIT,
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comprising the steps of contacting a sample containing a TIGIT ligand and TIGIT with the
compound, and determining whether the interaction of 3 TIGIT ligand with TIGIT i the sample s
decreased relative to the interaction of a TIGIT ligand with TIGIT in a sample not contacted with the
compound, whereby a decrease in the interaction of a TIGIT ligand with TIGIT i the sample
contacted with the compound identifies the compound as one that inhibits the micraction of a TIGIT
ligand with TIGIT.

18575] Embodiment 38: The antigen binding protein of Embodiment 1, that is capable of inhibiting
phosphorviation of the ITIM domain of the TIGIT polypeptide.

[8576] Embodiment 1A: An isolated antigen-binding proiein (ABP) that spectfically binds to
TIGIT, wherein the antibody: (a) competes for binding to TIGIT with an antibody selected from
MABI, MAB2, MAR3, MAB4, MABS, MABG, MAB7, MABS, MABS, MABIO, MABILI, MABI12,
MABI3, MABI4, MABIS, MAB16, MAB17, MABIS, MABI9, MAB20, or MAB2I1, cach as
provided 10 Table 5 of this disclosure; (b) inhibits binding of CD153 to TIGIT; (¢) inhibits binding of
CD112 to TIGIT; (d) inhibits association of CD226 with TIGIT; (e) activates an ¢ffector T cell or an
NK cell; () decreases the number of regulatory T cells in a tissue or in circulation; {g) inhibits the
suppression of an effector T cell by a regolatory T cell; () does not bind specifically to any of
PVRLL, PYRLZ, PVRL3, or PVRL4; or (1) is capable of any combination of (a) - (h).

[0577] Embodiment 2A: The ABP of Embodiment 1A, wherein the ABP comprises a CDR-H3 of a
Vg region selected from SEQ ID NOs: 4-24, or a CDR-H3 having at least about 80% identity to a
CDR-H3 of a Vy region selected from SEQ D NQOs: 4-24.

{8578] Embodiment 34: The ABP of Embodiment 24, wherein the CDR-H3 is identified according
o the Kabat, Chothia, or IMGT numbering schomes.

{03791 Embodiment 44; The ABP of any of Embodiments 2A-3A, wherein the CDR-H3 15 selecied
from SEQ D NOs: 29-33.

j0580] Embodiment SA: The ABP of any of Embodiments 1A~4A, wherem the ABP comprises a
CDR-HZ of a Vy region selected from SEQ ID NGs: 4-24, or g CDR-H2 having at least about 80%
identity to a CDR-H2 of a Vy region selected from SEQ 1D NOs: 4-24

{0581] Embodiment 64: The ABP of Embodiment 3A, wheren the CDR-H2 s identificd according
o the Kabat, Chothia, or IMGT numbering schomes.

{0582] Embodiment 7A: The ABP of any of Embodiments 3A-0A, wherein the CDR-H2 1s selected
from SEQ D NOs: 36-47.

j0583] Embodiment 8A: The ABP of any of Embodiments 1A-7A, wherem the ABP comprises a
CDR-HI of a V3 region selected from SEQ ID NQOs: 4-24, or a CDR-H1 having at least about 80%
identity to a CDR-H1 of a Vg region selected from SEQ ID NOs: 4-24

j0584] Embodiment 9A: The ABP of Embodiment 8A, wherein the CDR-H1 is identified according
to the Kabat, Chothia, Kabat plos Chothia, or IMGT sumbering schemes.

{0585] Embodiment 10A: The ABP of any of Embodiments BA-9A, wherein the CDR-HI is
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selected from SEQ ID NOsg: 48-34 and 58-62.

{0586] Embodiment 11A: The ABP of apy of Embodiments 1A-10A, wherein the ABP comprises a
CDR-L3 of a V), region selected from SEQ 1D NOs: 25-28, or a CDR-L3 having at least about 80%
identity t0 3 CDR-L3 of a Vi region selected from SEQ ID NGs: 25-28,

{0587] Embodiment 12A: The ABP of Embodiment 11A, wherem the CDR-L3 is identified
according to the Kabat, Chothia, or IMGT numbering schemes.

{0588] Embodiment 134: The ABP of auyv of Ewbodiments 11A-12A, wherein the CDR-L3 &5
selected from SEQ ID NOs: 63-66.

§0589] Embodiment 14A: The ABP of apy of Embodiments 1A-13A, wherein the ABP comprises a
CDR-L2 of a V| region selected from SEQ ID NQOs: 25-28, or a CIDR-L2 having at least about 80%
wdentity to a CDR-L2 of a Vi, region selected from SEQ ID NQg: 25-28.

{0590] Embodiment 154 The ABP of Embodument 14A, wherein the CDR-L2 is identified
according to the Kabat, Chothia, or IMGT numbering schemes.

§6591] Embodiment 164&: The ABP of auyv of Ewbodinents 14A-15A, wherein the CDR-LZ 5
selected from SEQ ID NOs: 67-69.

{05921 Embodiment 17A: The ABP of any of Embodiments 1A-16A, wherein the ABP comprises a
CDR-L1 of a V. region sclected from SEQ ID NOs: 25-28, or a CDR-LI having at least about 80%
identity to a CDR-L1 of a V| region selected from SEQ [D NQOs: 23-28.

{0593 Embodiment 184: The ABP of Hmbodunest 17A, wherein the CDR-L1 is identified
according to the Kabat, Chothia, or IMGT numbering schemes.

§8594] Embodiment 194: The ABP of auyv of Ewbodiments 17A-184, wherein the CDR-L1 &
selected from SEQ ID NOs: 70-72.

[05395] Embodiment 20A: The ABP of any of Embodiments 1A-19A, wherein the ABP comprises a
Vy region selected from SEQ D NOs: 4-24.

j0596] Embodiment 214: The ABP of any of Embodiments 1 A-20A, wherein the ABP comprises a
Vi region selected from SEQ ID NOg: 25-28,

{0597 Embodiment 224: The ABP of any of Embodiments 1A-21 A, wherein the TIGIT is selected
from hTIGIT (SEQ ID NO: 1y, ¢TIGIT (SEQ ID NO: 23, and mTIGIT (SEQ ID NOs: 3 or 138).
[0598] Embodiment 234: The ABP of any of Embodiments 1A-22A, wherein the ABP comprises
an antibody.

{85997 Embodiment 244: The ABP of Embodiment 234, wherein the antibody comprises a Vy and
Vi, patred as provided for an antibody sclected from MABY, MAB2, MAB3, MAB4 MARBS, MARS,
MAB7, MABS, MABS, MAB10, MAB11, MAB12, MAB13, MAB14, MABILS, MABI6, MABL7,
MABI18, MABI9, MAB20, or MABZ1, ¢ach as provided in Table 5 of this disclosure.

j0680] Embodiment 254: The ABP of Embodiment 24 A, wherein the ABP is an antibody selected
from MABI, MAB2, MAB3, MAB4, MABS, MAB6, MAB7, MABS, MABS, MAB10, MARL1,
MAB12, MABI3, MARBI4, MABIS5, MABI6, MABI7, MARIS, MABIY, MAR20, or MAB21, cach
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as provided 1 Table 5 of this disclosure.

{06817 Embodiment 264: The ABP of any of Embodiments 23A-25A, wherein the andibody i5 a
monoclonal antibody.

{66827 Embodiment 27A: The ABP of any of Embodiments 23A-26A, wheretn the antibody 18 a
climeric, humamized, or himan antibody .

{06837 Embodiment 28A: The ABP of anv of Embodiuents 1A-27A, whercin the ABP is
muitispecific,

j0694] Embodiment 294: The ABP of anv of Embodiments 1A-28A, wherein the ABP comprises
an antibody fragment,

{0665] Embodiment 30A: The ABP of any of Embodiments 1A-29A, wherem the ABP comprises
an alternative scaffold.

{0686] Embodiment 314: The ABP of any of Embodiments 1A-30A, wherein the ABP comprises
an immunoglobulin constant region.

18687 Embodiment 324: The ABP of any of Embodiments 1A-31A, wherein the ABP comprises
an anfibody selected from an IgA, an 1gD, an IgE, an IgG, or an IgM.

{0688 Embodiment 33A: The ABP of Embodiment 32A, wherein the ABP compriscs an fgl
selected from an 1gG4, an lgGl, an 1g(32, or an Ig(G3.

{0689 Embodiment 344: The ABP of any of Embodiments TA-33A, wherein the ABP binds
BTEGIT (SEG 1D NO: 1) with an affinity of less than about 20 nM.

{0610] Embodiment 35A: The ABP of any of Embodiments 1A-34A, wherein the ABP binds
cTIGIT (SEQ 1D NO: 2) with an affinity of less than about 200 aM.

j0611] Ewbodiment 36A: The ABP of any of Embodiments 1A-35A, wherein the ABP binds
mTIGET (SEQ D NG 3 or 138) with an affinity of less than about 200 nM.

{86127 Embodiment 374: Ag isolated polynuckotide encoding ag ABP of auy of Embodiments 1A-
36A, a Vg or Vi thereof, or an antigen-binding portion thercof

{06137 Embodiment IBA: A vector comprising the polynuckeotide of Embodiment 37A.

{0614] Embodiment 394: A host cell comaprising the vector of Embodiment 38A.

{0615 Embodiment 40A: A mecthod of producing an ABP of any of Embodiments 1A-36A,
comprising expressing the ABP 1o the host cell of Embodiment 39A and isolating the expressed ABP.

{0616] Embodiment 41A: A pharmaccutical composition comprising an ABP of any of
Embodiments 1A-36A.

{0617] Embodiment 424: The pharmaceuntical composition of Embodiment 41A, wherein the
amount of the ABP 1n the pharmaceutical composition is sufficient (o (a) increase effector T cell
activity; (b) increase cytolytic T cell activity; (¢) increase NK cell activity; (d) inhibit TIGI T-mediated
signaling; (¢) inhibit or block the binding of CD135 and or CD112 to TIGIT; or (f) any combination
of {a) - (¢), in a subject.

{0618] Embodiment 43A: The pharmaceutical composition of any of Embodiments 41A-424A,
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forther cormaprising an antibody that antagonizes PD-1.

{0619] Embodiment 44A: A ncthod of treating or preventing a disease or condition in a subject in
necd thercof, comprising administering to the subject an effective amount of an ABP of any of
Emboduments 1 A-36A or a pharmaceutical composition of any of Emnbodiments 41A-434A.

j0620] Embodiment 45A: The method of Embodiment 44A, wherein the discase or condition is a
cancer or viral infection.

{66217 Embodiment 464 A method of reodulating as treroune response in 3 subject i need thereof,
comprising admunistering to the subject an effective amount of an ABP of any of Embodiments [ A-
36A or a phanmaceutical composition of any of Embodiments 41A-43A.

{06221 Embodiment 474A: The method of any of Embodiments 44A-46A, further comprising
administering one or more additional therapeutic agents to the subject.

{0623} Embodiment 484: The method of Embodiment 47A, wherein the additional therapeutic
agent 1s selected from a PD-1 antagonist antibody, a chemotherapy, an immunostimulatory agent, and
radiation.

j0624] Ewmbodiment 49A: The method of Embodiments 474, whercin the additional therapeutic
agent s an immunostirmulatory agent that blocks signaling of an mhibitory receptor of an immune cell
or a ligand thercof.

{0625] Embodiment 304: The method of Embodiment 49A, wherein the inhibitory receptor or
figand thereof is selecied from CTLA-4, PD-1, PD-L1, PD-L2, LAG-3, Tim3, neuritin, BTLA,
CECAM-1, CECAM-5, VISTA, LAIR], CD160, 2B4, TGF-R, KIR, and combinations thereof.

8626 Embodiment 314: The method of Embodiment 484, wherein the additional therapeutic
agent is an immunostimulatory agent that is an agonist (o a stimulatory receptor of an immune cell.
{06277 Embodiment 52A: The method of Embodiment 51 A, wheretn the stimudatory receptor of an
mmuone cell is selected from OX40, CD2, CD27, CDS, ICAM-1, LFA-1 (CD11a/CD18), ICGS
{CD278), 4-1BB (CD137), GITR, CD28, CO30, CD40, BAFFR, HVEM, CD7, LIGHT, NKG2C,
SLAMFE7, NKp80, CD166G, B7-H3, D83 ligand, and combinations thereof

{0628] Embodiment S53A: The method of Embodiment 48A, wheremn the additional therapeutic
agent 1s an immunostimulatory agent that is a cytokine.

{0629] Embodiment 544 The method of Embodiment 53A, wherein the cytokine is selecied from
fL-2, IL-5, 1L-7. 1L-12, 1L-15. 1L-21, and combinations thereof.

86367 Embodiment 354: The method of Embodiment 484, wherein the additional therapeutic
agent is an immunostimulatory agent that is an oncolytic virus.

{06317 Embodiment 56A: The method of Embodiment 53A, wheretn the oncolyvtic virus 1s selected
from herpes simplex virus, vesicular stomatitis virus, adenovirus, Newcastle discase virus, vaccinia
virus, a maraba virus, and combinations thereof.

{0632 Embodiment 57A: The method of Embodiment 48A, wherein the immunostimulatory agent

comprises a T cell expressing a chimeric antigen receptor.
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{0633] Embodiment S84A: The mcethod of Embodiment 48A, wherein the immunostimulatory agent
comprises a bi- or pulit-spectfic T cell directed antibody.

{0634] Embodiment 59A: The method of Embodiment 48A, wherein the immunostimulatory agent
comprises an anti-1GF-5 antibody, 3 TGF-8 trap, or a combination thereof

{0635] Embodiment 684A: The method of Embodiment 48A, wheremn the immunostimulatory agent
comprises 4 vaceing to a cancer-associaled anligen.

18636] Embodiment 614; A method of screening for ABPs capabie of inhubiting the tnferaction of a
ligand of TIGIT with TIGIT, comprising (8) contacting a sample comprising a ligand of TIGIT and
TIGIT with an ABP of any of Embodiments 1 A-36A, and (b} determining if the binding of the ligand
of TIGIT 1o TIGIT is decreased in the presence of the ABP, in comparison to the binding of the ligand

of TIGIT 1o TIGIT in the absence of the ABP.

EXAMPLES

{0637] The following are examsples of methods and compositions of the invention. It 15 understood

that various other embodiments may be practiced, given the general description provided herein,

Example 1; Selection of TIGIT Antigen-Binding Proteins

{0638] TIGIT ABPs were sclected from a synthetic hbrary of human antibodies expressed and
displayed on the surface of yeast cells in IgG format, as generally described, ¢.g., in WO2009036379;
WOZ010105256, WO2012009568, and Xu et al., Profein Fng. Des. Sei., 2013, 26:663-670 (cach
incorporated by reference in its entirety), and more specifically as provided below. The sequences and
characteristics of the ABPs isolated from the recombinant library are provided 1 Table 5.

[0639] Fight naive human synthetic veast libraries cach of ~10° diversity were propagated as
described in WOZ009036379;, W(O20101052356; WO2012009368; and Xu et al., Protein Eng Des.
Sel., 2013, 26:663-670; cach mcorporated by reference in s entirety. For the first two rounds of
selection, a magnetic bead sorting technigue utilizing the Miltenyi MACS® system was performed, as
described in Sicgel ot al., J. Immunol Meth., 2004, 286:141-153. Briefly, yeast cells (~10"
cells/library) were incubated with biotinvlated TIGIT-Fc antigen in FACS wash buffer (phosphate-
buffered saline (PB5)/0.1% bovine serum albumin (BSA)). After washing once with 30 ml ice-cold
wash buffer, the cell peliet was resuspended in 40 wil wash buffer, and 360 ul streptavidin
MicroBeads™ (Miltenyi Biotec) were added to the yeast and mcubated for 13 min at 4°C. Next, the
yeast were pelleted, resuspended 10 5 mL wash buffer, and loaded onto a Miltenyi LS column. After
the 5 ml was loaded, the column was washed 3 times with 3 ml FACS wash buffer. The column was
then removed from the magnetic field, and the yeast were eluted with 5 mL of growth media and then
grown overnight. The following rounds of sorting were performed using flow cyiometry.
Approximately 1+10° yeast were pelleted, washed three times with wash buffer, and incubated with

decreasing concentrations of bictinylated TIGIT-Fe fusion antigen (100 to 1 nM) under equilibrivm
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conditions at room temperature. Yeast were then washed twice and stained with LC-FITC (diluted
1:160y and etther SA-633 (diluted 1:500) or EA-PE (diluted 1:50) secondary reagents for 13 min at
4°C. After washing twice with ice-cold wash buffer, the cell pellets were resuspended in 0.4 mL wash
buffer and transferred to sixainer-capped sort tubes. Sorting was performed using a FACS ARIA sovter
{BD Biosciences) and sort gates were assigned fo select for specific binders relative to a background
coutrol. Subscquent rounds of selection were emiploved in order to reduce the number of non-specific
binders utldizing soluble membrane proteins from CHO cells {see WO2014179363 and Xu ¢t al,
Protein Eng. Des. Sel., 2013, 26:663-670, each incorporated by reference in its entirety), and idenufy
binders with improved affinuy to TIGIT using the TIGIT-Fo antigen. After the final rousd of sorting,
veast were plated and individual colonies were picked for characterization and for nomination of

clones for affinity maturation.
Example 2: Affinity Maturation

j0648] Optimization of naive clones was carried out utilizing three maturation strategics: light chain
diversification; diversification of CDR-H1 and CDR-H2; and performing VH mutagenesis.

{0641} Light Chain Diversification: Heavy chain plasmids were extracted from nalve oulpuis
(described above) and transformed tnto a light chain library with a diversity of 1 x 10°. Selections
were performed as described above with one round of MACS sorting and two rounds of FACS sorting
using 16 8M or 1 oM biotinylated TIGIT-Fe antigen for respective rounds,

[0642] CDR-HI ond CDR-H2 Selection: The CDR-H3s from clones selected from the light chain
diversification procedure were recombined into a3 premade library with CDR-H1 and CDR-H2
variants of a diversity of 1 x 10° and selections were performed using monomeric HIS-TIGIT antigen.
Affinity pressures were apphied by using decreasing concenirations of biotinylated HIS-THGIT antigen
{100 to 1 nM) under equilibrium conditions at room temperature.

[0643) Vinud Selection: Clones obtained from the CDR-H1 and CDR-H2 selection procedure were
subject to additional rounds of affinity maturation via error prone PCR-based mutagenesis of the
heavy chain. Selections were performed using HIS-TIGIT as antigen generally as described above but

with the addition of employing FACS sorting for all selection rounds.
Example 3: Antibody Production and Purification

§8644] In order o produce sufficient arounts of selecied antibodies for further characterization, the
veast clones were grown to saturation and then induced for 48 b at 30°C with shaking After
induction, yeast cells were pelicted and the supematanis were harvesied for purification. 1gGs were
purificd using a Protein A column and cluted with acetic acid, pH 2.0. Fab fragmenis were generated
by papain digestion and purified over KappaSelect® (GE Healthcare LifeSciences).

§0645] Antibodies were also produced by transient transfection of Expi293 cells according to the
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manufacturer’s protocol (Thermo Fisher), transient transfection of CHO cells, or stable expression of

CHO cells. Antibodies were purified by Protein A chromatography.
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Example 4: Antibody Characierization

[0646] ForteRio Kp Measurements: Quantitative binding of antibodies to recombinant monomeric
human, mouse (SEQ ID NO: 3), cynomolgns monkey TIGIT was measured using biolayer
mterferometry (BLD with a FORTEBIO®R. Affiniy measurements of selected antibodies were
performed generally as described in Estep et al., Mabs, 2013, 5:270-278, incorporated by reference in
s entirety. FORTERIO affinity measurements were performed by loading 1gGs on-line onto AHQ
sensors. Aensors were equilibrated off-line in assay buffer for 30 wun and then monitored on-line for
60 seconds for basehine establishment. Sensors with loaded IgGs were exposed to a singk
concentration of antigen (100 nM) for 3 munutes. Afterwards they were transferred to assay buffer for
3 minutes for off-rate measurement. Kinetics were analyzed using the 1.1 binding model. A summary
of Ky measurements for antibodies binding a single concentration of human, cvnomolgus monkey,
and mouse (SEQ ID NO: 3) TIGIT is shown in Table 6 below.

{0647 MSD-SET KpMeasurements: Solution equilibrium  affinity measurements of selected
antibodies binding o monomeric recombinant human and cynomolgus monkey TIGIT were
performed generally as previously described. See Estep et al., supra, incorporated by reference in its
entirety. Briefly, solution equilibrivm titrations (SET) were performed in PBS + 0.1% IgG-Free BSA
(PBSF) with antigen (T1GIT monomer) held constant at 10-100 pM and incubated with 3-t0 S-fold
serial dilutions of Fab or mAbs starting at 10pM-10nM. Astibodies (20 uM in PBS) were coated onto
standard bind MSD-ECL plates overnight at 4°C or at room temperature for 30 nmun. Plates were then
blocked by BSA for 30 min with shaking at 700 rpm, followed by three washes with wash buffer
(PBSF + 0.05% Tween 20). SET samples were applied and incubated on the plates for 130s with
shaking at 700 rpm followed by one wash. Antigen captured on a plate was detected with 250ng/mL
suifotag-labeled streptavidin in PBSF by incubation on the plate for 3 min. The plates were washed
three times with wash buffer and then read on the MSD Sector Imager 2400 instrument using 1x Read
Buffer T with surfactant. The percent {ree antigen was plotied as a function of ttrated aatibody in
Prism and {it to a quadratic equation to extract the Kp. To improve throughput, higuid handling robots
were used throughout MSD-SET experiments, mncluding SET sample preparation.

Table 6: K;; Measorements for Human, Cyno, and Mouse (SEQ ID NO: 3) TIGIT

Antibody ForteBio ForteBio ForteBio MSD-SET MSD-SET
Kp (M) Ko M) Cyno | Kp (M) Mouse Ky (M) Kp (M) Cyno
Human TIGIT TIGIT His TIGIT His Human TIGIT TIGIT His
His His

MABIL 3.24E-10 2.64E-09 N.B. 5.40E-11 3.20E-10
MABZ 4.37E-10 1.57E-09 N.B. 2.50E-11 230E-10
MAR3 3.32E-10 8.02ZE-10 NB. B.10E-12 3.50E-11
MAB4 2.46E-10 3.69E-10 N.B. 5.00E-12 1.50E-11
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MARBS 1.96E-10 8.98E-10 N.B. 4.90E-12 4.60E-11
MABG 31IE-09 1.75E-08 NE. ND ND
MARB7 2.54E-0% BF N.B. ND ND
MABS 333E-09 2.58E-08 N.B. N.D N.D
MABY 2.83E-0U 9.35E-09 N.B. N.D N.D

MABI0 L71E-09 6.55E-09 PF. 1.10E-10 ND
MARBIL 2.47E-09 8. 14E-09 N.B. 1.30E-10 N.D
MABiZ 2.35E-09 6.37E-09 PF. 5.60E-11 ND
MABI13 1.44E-09 N.B. N.B. 4.00E-10 N
MABI4 1.23E-09 N.B. N.EB. 3.80E-10 ND
MABIS 5.26E-10 7.94E-08 N.B. 2.10E-10 N.D
MABI16 3.78E-10 7.04E-08 N.B. 7.00E-11 ND
MAB17 4.29E-10 LI0E-G7 N.B. 4.10E-11 N.D
MABIS 4.48E-10 7.20E-08 N.B. ND ND
MARBI9 PF. N.B. N.B. ND N.D
MAB26 PF. N.B. N.EB. 3.00E-11 ND
MAB21 PF. N.B. N.B. 8.00E-11 N

N.B.: Non-binder or weak binder
P.F.: Poor Fit (good binding response with unreportable Kp based on a 1.1 fiting model)

N.D.: MSD affinity measurement was not performed

Example 3: Evaluation of Blockade of TIGIT Ligands

{0648] Quantitative Hgand blocking studies were conducied by using a cell surface TIGIT binding
assay. Binding of fluorescently labeled PYR-Fc or PYRL2-Fc to human TIGIT expressing Jurkat cells
was measured by flow cyvtometry. A dilution series of cach test antibody was incubated with the
TIGIT hurkat celis in order to measure each antibody’s ability to block PVR-F¢ or PVRL2-Fe binding
and determine the IC., valies shown in Table 7.

Table 7: Ligand blocking ICs Values for Antibody Panel

. PVR ICs PVYRLZ IC
Antibody (M) (a)
MABI-1eG4 2.2 1.4
MAR2-Ig(G4 23 1.3
MAB3-1eG4 1.6 1.2
MAB4-IgG4 1.9 1.6
MABS-1g(G4 1.7 14
MABOG-TzG4 32 1.4
MAR7-1g(G4 2.6 2
MABB-Te(G4 2.9 1.2
MARBS-Ig(G4 1.9 )
MABI10-1g(G4 33 i
MAB11-1gG4 2 1.2
MABI2-1gG4 1.7 1.2
MAB13-1gG4 2.1 1.8
MABi4-1gG4 2.6 1.6
MAB13-IgG4 2.2 1.1
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. PYRICs, PYRLZ ICs
Antibody (M) (aV)

MABi6-1g(G4 2.1 1.3
MAB17-1gG4 2.6 1.9
MABI18-12(G4 1.8 1.9
MAB19-1gG4 6.4 2

MAB20-1gG4 23 1.9
MAB21-1g(G4 i 0.8

Example 6: Additional TIGIT Binding Assays to Measure Affinity and Cross-Reactivity of
Antibodies to TIGIT

[0649] The affinity of auntibodies binding to huwman TIGIT was measwred with multple
concentrations of antigen in order to more accurately measure binding kinetics, Additionally,
quantitative binding of MABI0 to human, mouse (SEQ 1D NO: 3), cynomolgus monkey TIGIT was
measured using biolaver interferometry (BLI) and flow cytometry. Figure 1A shows an alignment of
TIGIT from different species. The percent identities across the whole TIGIT protein are sumamarized
in Table 8 below.

Table 8: Peorcent identities between TIGIT proteins of different species.

Human Cynomolgus Bouse
Monkey
Buman 106 3917 68.38
Cynomolgus 89.17 100 66.67
Monkey
Mouse 68.38 66.67 100

Kinetic Measuremenis for Antibodies Binding to Humaon, Cynomoigus 8onkey, and Mouse TIGIT

[0650] The binding affinitics and kinetics for antibodies binding to human TIGIT-His were measured
using an Octet® QKe instrument (ForteBio) in a method similar (o that described above 1 Example 4
but with multiple concentrations of antigen used. Additionally, binding of MABI0U to cynomolgus
monkey and mouse (SEQ ID NO: 3) TIGIT-His was measured. A strategy of capturing anti-TIGIT
antibodies on sensors following association/dissociation of monomeric TIGIT proteins was used o
avoid avidity effects in the assay. The BLI analysis was performed at 29°C using 1X kinetics buffer
{ForteBioy as assay buffer. Anti-buraan IgG Fo captore (AHC) biosensors (ForieBio) were first
presoaked in assay buffer for over five minutes. Anti-TIGIT antibody (5 ug/ml) was captured on the
sensor for 300 seconds. Sensors were then dipped in assay buoffer for 120 secounds to estabhsh a
baseline before measuring binding to ecach TIGIT protein. Sensors were then dipped indo varying
concentrations of human THGIT-His (12.4 to 0.8aM or 6.2 to 0.8nM, 2-fold dilutions in assay buffer),
cynomolgus monkey TIGIT-His (24.6 to 1.38M or 12.3 to 1.5nM, 2-fold dilutions 1n assay buffer, for
MAB10 only), or mouse TIGIT-His (303 1o 4.70M, Z-fold dilutions in assay buffer, for MABIO only)

for 300 seconds or 600 seconds, depending on the experiment, to measure association. Dissociation
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of TIGIT was measured by dipping the sensors into assay buffer for 600, 1200, or 1800 scconds,
depending on the expenment (600 seconds was only vsed for mouse TIGIT-His). Agiiation at all
steps was 1000 rpm.

18651 Kinetic pararaeters were generated with Octet® Data Analysis Software Version 8.2.0.7 using
reference subtraction, dissociation based inter-step correction, 1-to-1 binding model, and global it
(R unlinked by sensor). The association rate constant (k,), dissociation rate constant (kg and
equilibrium constant (Kp) values were individually averaged across expenmenis, and a sumumnary of
the data for antibodies binding to human TIGIT are shown in Table 9. A summary of MAB10 binding
o reonoraeric buran, synomolgos monkey, and reouse TIGET (SEQ B NG: 3) is shown 1o Table 10,

Table 9: TIGIT Antibody Multi-Concentration Kinetics for Binding Human TIGIT

Antibody | Average of k, (1/Ms) | Averageof kK (1/s) | Average of Kp (M) |
MARB2 32E+05 2.3E-04 71E-10 2
MAB4 7.0E+05 6.3E-05 8.1E-11 3
MARB3 7.7E+05 1 4E-04 1.9E-10 2
MABY 1.6E+06 8.3E-04 3.6E-10 2

MABIO 2 0E+06 3.8E-04 2.4E-10 6
MABI1 1.3E+06 3.5E-04 2.8E-10 2
MABI2 1.3E+06 2 4E-04 1.6E-10 2
MABI3 LIE+06 6.6E-04 5.8E-10 2
MABI16 4 3E+05 3.5E-04 LAE-09 3
MABIS 75E+05 5.9E-04 8.1E-10 3
MAB20 8.9E+0S 3.8E-04 4.6E-10 2
MABZ1 1.4E+06 3.0E-04 3.6E-10 2

Table 10: MABI10 Kinetic Parameters for Binding Human, Cynomolgus Monkey, and Mouse

Species Average k, (UMs) | Average kg (1/8) | Average Ky (M) | n
Human 2.0E+06 3.8E-04 2. 4E-10 )
Cynomolgus Monkey | 7.9E+03 4.6E-03 6.2E-09 5
Mouse - - >7 O0E-(7* 3

*Kp could not be determined due to meinumal binding (very low binding respouse), indicating that any
bimnding is poorer than the limit of the instrument’s sensitivity.

Kpn Measurements for Binding to Cells Engineered to Fxpress TIGIT

[8682] The Ky for MABIO binding to cell surface TIGIT in engineered cell lines was measured using
flow cytometry. Jurkat cells (acute T cell lenkemia, ATCC® TIB-1527) were enginecred (o stably
express human or cynomolgus monkey TIGIT, and CHO-K1 cells were engineered to stably express

mouse TIGIT (SEQ ID NO: 3). The Ky, values are shown in Table 11, The Ky, values for MABILO
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binding to cell surface human and ¢cyoomolgus monkey TIGIT are very similar,

Table 11 Measurement of Kp for MAB1O Binding to Cell Surface TIGIT on Engineerad Cells

Celi Line Average Ko (M) |
Human TIGIT Jurkat 5.1E-10 2
Cynomolgus Monkey TIGIT Jurkat | 4.0E-10 1
Mouse TIGIT CHO-K 1 9.8E-9 i

Ky Measurements for Binding to Primary Cells

[0633] The Ky for MAB10 binding to cell surface TIGIT on pnmary cells was measured using flow
cytometry. For both human and cynomolgus monkey PBMCs, CD8+ T cells had the greatest
detectable TIGIT expression, and therefore were used to caleslate the binding of MABIO o primary
cells in these species. For analysis purposes, CD8+ T cells were defined as cells with a lymphocyte
size and granularity that expressed the following combination of molecular markers: CD3+CD4-
CD&+. Similarly, murine Tregs demonstrated the highest binding of MABIO, and were therefore used
for these calculations. Murine Tregs were defined as CD4+CDS-CD25+FoxP3+ cells of lymphocyte
size and granulanty. The Kp values are shown in Table 12, The Ky values for MAB10 binding to cell
surface human and cynomelgus monkey TIGIT on primary cells are very similar,

Table 12: Measurement of Ky for MAB10 Binding to Cell Surface TIGIT on Primary Cells

Cells Average Ky (M) | n
Human CDS 1.3E-9 2
Cynomolgus Monkey CD8 | 2.8E-9 2
Mouse Tregs 2.5E-8 2

Antibody binding fo human PYRIA

18654] In order to confirm the specificity of anit-TIGIT antibodies, binding to human PVRILA, the ig
family member most closely related to TIGIT (29% identity in extracellular region of homology), was
measured by BLL Figure 1B shows an alignment of the human TIGIT and PVRL4 extracellular
domains. The BLI analysis was performed at 30°C using 1X kinetics buffer as assay buffer. AHC
sensors were {irst prescaked in assay buffer for greater than 5 munutes. Antibody (5 ug/mlb) was
captured on the sensor for 300 seconds. Sensors were then dipped 1n assay buffer for 120 seconds to
cstablish a basehne before measuring binding to human PVRL4-His protein. Sensors were then
dipped into buman PVRL4-His (200nM in assay buffer) for 200 scconds to measure association.
Dissociation of PVRL4 was then measured by dipping sensors into assay buffer for 200 seconds.
Results were analyzed using Octet® Data Analysis Software Version 8.2.0.7. MAB1 through MAB21
did not bind PVRL4, thus demonsirating that the MABs disclosed hercin are highly specific for
TIGIT.
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Example 7: Production of IL-2 in Jurkat Cells Engineered to Respond to Human TIGIT
Signaling Following Treatment with Amti-TIGIT Antibodies

[8655] An assay for testing the ability of antibodies to mhibit the function of TIGIT was developed
using two engineered cell lines. This co-culture assay was developed to mimic the interaction of a
TIGIT expressing T cell with a second cell expressing TIGIT Hgand (PVR and PVRLI), thus
replicating TIGIT s abality to suppress T cell activation. This interaction causes an mnhibition of T cell
function (¢.g. cvickine release) in the TIGIT expressing cell. Jurkat cells (acute T cell leukenua)
normally express 1L-2 upon stimulation of the T cell receptor (using anti-CD3 and anti-CD28 agonist
antibodics). The expression of TIGIT in Jurkat cells would reduce IL-2 expression induced by anti-
CD3/CDH28 agonist antibodies if PVR and/or PVRL2 was present and bound to TIGIT, thus providing
a suppressive signal to the Jurkat cell. Therefore, a Jurkat cell line was engineered to express human
TIGIT.

j0656] A sccond cell ling, HT-1080 (human fibrosarcoma cell line, ATCC® CCLI121"), was
engincered to express a membrane tethered anti-CD3 single chain Fv (scFv) antibody that can provide
an activating signal to the TIGIT hukat cells. The activating signal was also enhanced by including
soluble anti-CD28 agonist antibody. HT-1080 cells naturally express high levels of PVR and PVRL2,
thus providing ligaed for TIGIT i a TIGIT Jwkst/anti-CD3 HT-1080 co-culivre assay. In this co-
culture assay, TIGIT antagonist antibodies mcrease the production of IL-2 compared to negative
control antibodies. An overview of this assay system 1s shown in Figure 3.

§0657F The co-culiwre assay was used to determine the ECs, of anti-TIGIT antibodies by treatment
with a dose range of antibody. ECs was measured for anti-TIGIT antibodies MABI-MAB21, as well
as the hamster anti-raouse antibody SECI (see Example 8) and the commercial anti-human anti-
TIGIT antibody MBSA43 (available, e.g., from eBioscience, Cat. No. 16-9500). The supematants
wetre harvested as described above 24 howrs post treatment and analyzed by an IL-2 ELISA A
summary of the experimentally determined ECs, values in human TIGIT Jurkat cells is in Table 13
Ag can be seen tn Table 13, all of the MARs except for MABI3, MAR 14, MARB 16, and SECH,
perform better in this assay than the commercial antibody MBSA43.

Table 13: Average ECsy Values in Human TIGIT Jurkat Co-Culture Assay

Antibody AW?}%’})E@S“
MAB1 .22
MABRB2 631
MAB3 0.33
MAB4 (.34
MABS .34
MABG6 data not available
MAR7 .25
MABS .24
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MAR9 0.06
MABIO 0.14
MABI1 (.24
MARI2 0.16
MARBI3 1.40
MAB14 0.7%
MARBI3 0.21
MARI6 1.1t
MABL7 0.13
MABIS 0.23
MABIY 0.2
MAR20 (.68
MAR21 G.61

SECT (see below) 8.46
MBSA43 (.45

[0638] Additionally, the Jurkat co-culture assay was repeated with MABIO using a subcloned isolate
of the ant1-CD3 scFv HT1080 cells. Figure 4A shows the ECs, curves from an exemplary experiment
comparing MABI0 and an IgG4 control. That experiment was conducted 3 times, and the average
ECso was 0.11 nM.

[0659] As described above for human TIGIT expressing Jurkat cells, a co~culture stimulation assay
was set up with HT-1080 anti-CD3 scFv cells in the presence of cynomolgus monkey TIGIT
expressing Jurkat cells and scluble anti-human CD28. Figore 4B shows the ECso curves from an
exermplary experiment comparing MAB10 and [gG4 control. As shown in Figure 48, MABI0 induces
IL-2 production i cynomolgus monkey TIGIT expressing Jurkat cells, whercas the 1gG4 isotype
control does not. The average ECs, for MABI0 in the cynomolgus monkey TIGIT Jurkat/anti-CD3

HT-1080 co-culture assay was determined to be 2.87 nM.

Example 8: Characterization of the anti-TIGIT antibody “SELI”

[8660] Additional studies were conducted to characterize the hamster anti-TIGIT antibody 10A7
(disclosed, e.g., in U.S. Pat. Pub. No. 20090258013), The antibody 10A7 was reformatied in two
different ways for vse in this study. The first was to make a clumeric antibody with hamster variable
regions and human 1gG4 S228P (human S228P heavy chain, SEQ 1D NO:73) and kappa constant
regions {constant regions used for MABIO, SEQ ID NO:75). The second was to make a chimeric
antibody with hamster variable regions and mouse Ig(G2a N297A and kappa constant regions (heavy
chain: SEQ 1D NG:77; hight chain: SEQ ID NO:79). The variable regions of the antibodies are
provided 1n SEQ ID NOs:74, 76, 78 and 0. The reformatted 10A7 antibodices are referred to herein as
“SECT™

Kinetic Measurements for SEC! Binding to Recombinant Human, Cynomolgus Monkey, and Mouse
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TGIT

{86611 The binding affinities and kinetics of binding of SECT mouse Ig(G2a N297A {o human
TIGIT-His, cynomolgus monkey TIGIT-His, and mouse (SEQ 1D NG: 3) TIGIT-His were measured
using BLI with as Octet OKe instrument. A strategy of capturing SECI on sensors followed by
association/dissociation of monomeric TIGIT proteins was used to avoid avidity effects in the assay.
The BLI analysis was performed at 29°C using 1X Kinctics Buffer (ForteBio) as assay buffer. Anti-
Mouse 1gG Fo Capture (AMC) biosensors (ForteBio) were first presoaked in assay buffer for greater
than 5 minutes. SECT mouse 1gG2a N297A (5 pg/mL) was captured on the sensor for 300 seconds.
Sengors were then dipped in assay buffer for 120 seconds to establish a baseline before measuring
binding to each TIGIT protein. Scnsors were then dipped into varving concentrations of human
TIGIT-His (33.8 to 1.25nM, 3 fold dilutions in assay buffer), cynomolgus monkey TIGIT-His (302.8
to 0.42nM, 3 fold dilutions 1n assay buffer), or mouse TIGIT-His (33 to 1.22nM, 3 fold ddutions in
assay buffer) for 300 seconds to measure

association. Dissociation of TIGIT was then measured by dipping sensors ito assay buffer for 600
seconds. Agitation at all steps was 1000 rpm. Kinetic parameters and sensorgrams were generated
with Octet® Data Aunalysis Software using reference subtraction, disscoiation based inter-step
correction, 1 to 1 binding model, and global fit (Rmax unlinked by sensor). The Kp values are shown
in Table 14.

Table 14: SECI [g(G2a N297A Kinetic Parameters for Binding TIGIT

Species k, {(31/BMs) kg {1/} Ky (M)

Human 1.7E+06 7.9E-03 4. 7E-09
Cynomolgus Monkey No Binding

Mouse 1.9E+06 6.0E-04 3.2E-10

K Measuremenis for Binding fo Primary Cells

[0662] The Kp for SECT (IgG4 5228P) binding to cell surface TIGIT on primary cells was measured
using flow cytometry as described in Example 6. For both human and cynomolgus monkey PBMCs,
P8+ T cells had the greatest detectable TIGIT expression, and thercfore were used to calculate the
binding of SECI to primary cells in these specics. For analysis purposes, CD8+ T cells were defined
as celis with a lyraphocyte size and granularity that expressed the following combination of molecular
markers: CD3+CD4-CD8+. Similarly, murine Tregs demonstrated the highest expression of TIGIT,
and were therefore used for these calculations, Murine Tregs were defined as CD4+CDB-
CD25+FoxP3+ cells of lymphocvie size and granularity. The Ky values are shown in Table 15

[0663] Table 15 Mcaswrement of Ky, for SECT Binding to Cell Surface TIGIT on Primary Cells

Cells Average Kp (M) i n
Human CD8 3.6E-9 i
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Cynomolgus Monkey CD8 No binding 1
Mouse Tregs 4. 1E-10 2

Fngineered TIGIT Jurkat/anti-CD3 HT-1080 Assay

[8664] SECI antagonizes TIGIT function in the engineered human TIGIT hurkatvanu-CD3 HT-1080
co-culture assay described in Example 7. The experimeni was conducted 3 times, and the average
ECs, was 8.3 nM. In comparison, the average ECs for MAB10 1 this assay is 0. 14nM.

§8665] Like MABIO, SECT has been described as g ligasd blocking antibody, and both astibodies
inhibit the function of TIGIT in an enginecred TIGIT Jurkat/anti-CD3 scFv HT-1080 co-culture

assay.

Example 9: Increase in cytokine production in sub-optimally stimulated human T celis
following treatment with MABIG

§8666] A study was developed in order o deternine whether MABIO ig efficacious in a cellplar in
vifro systera using human primary T celis obtained from healthy donors. Two different forms of the
assay were used: stimulation of T cells within a mix of PBMCs and stimulation of CD4+ T cells after
isolation from PBMCs. TIGIT is expressed in exhausted intra-tumoral CD8+ T cells, NK and
regulatory T cells. This study was designed to identify and obtain more readily available TIGIT
expressing human primary T cells to use as a surrogate systera for the intra-tumoral target cells.

{0667 In CD4+ T cells, TIGIT expression is primarily restricted to memory cells (CD45RO+).
Suboptimal stimulation of CD4+ T cells permits assaving the efficacy of MABIO by measuring the
increased production of IFN-y following mhibition of TIGIT - ligand interactions.

{0668 Human primary T cells were obtained from healthy donors. Total peripheral blood
mononuclear celis (PBMUs) were isolated from leukapheresis preparations and CDM+ T cells were 1o
turn isolated from PBMCs.

{0669] PBMCs were puwrified using Ficoll® denstty gradients, PBMCs were then used o purdy
CD4+ cells using negative selection (CD4 T cell isolation kit, Miltenyi) following manufacturer’s
protocol.

FACS Analysis of Key Markers on Human CD4+ T Cells.

{0670 CD4+ T cells were sub-optimally stimulated with plate-bound anti-CD3 antibody (1pg/mbL)
and soluble anti-CD2E antibody (Qug/ml) for 60 hours. For staining and FACS analysis, cells from
unstimulated and stimulated samples were used. The following antibodies were used for staining:
anti-TIGIT-PE-Cy7, anti-PVR-PE, anti-CD4-APC-eFluor780 and anti-CD435RA-APC, anti-CD45R0O
PerCP-eFluor710, and CD226-FITC. Cells were analyzed by flow cytometrv using a BD
LSRFortessa™ instrument.

§06781 Sub-optimal stimulation of PBMCs was achieved by addition of low concentrations of anti-

CD3 antibody (0.2pg/mL). Sub-optimal stimulation of CD4+ T cells was achieved by culturing the
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cells on 96-well flat-bottom plates that had been previously coated with Lug/mU of anti-CD3 antibody
and 2ug/ml soluble anti-CD28 antibody. After 60 hours of culture, supematants were collected and
frozen for cviokine quantification using ELISA, AlphalISA® or multiplex/Luminex® technology.
The effect of MABIO addition was compared to the addition of a non-specific control {g(G4 antibody.
{0672] Purified CD4+ T cells were left unstimulated or were stimulated for 60 howrs using plate-
bouand anti-CD3 antibody (1ug/mb) and soluble anti-CD28 antibody Qug/mL). FACS analysis was
perforrmed on both unstimulated (Figure SA) and stimulated cells (Figore 53B). Population percentages
and mean fluorescence intensity (MFID) were calculated. Expression analysis of cell markers TIGIT,
PVR, and CD226 prior and post-activation showed that the percemdage of both PVR and CD226
positive cells increases upon activation. For TIGIT, the percentage of TIGET positive cells only
mereased moderately with these activation conditions, but the MFIT values mdicated a clear
upregulation of TIGIT expression in the positive cell population. FACS analysis also confirmed that
TIGIT expression was restricted primarily o memory cells (CD45R0+). CD4+ T cells from a
representative donor were stained for CD43RA (naive T cell marker) and CD43RO (activated or
memory T cell marker) markers to differentiate naive and memory T cells. Expression levels of
TIGIT were analyzed within each of these populations (see Figure 5C).

[0673] Purified PBMCs obtained from healthy donors were stimulated for 60 hours using soluble
anti-CD3 antibody (0.2ug/mL) in the presence of different concentrations of a MAB or a control 1gG4
antibody. Cell culture supematanis were collected and uvsed to measure production of pro-
mflammatory cytokines. The analysis of samples from two human donors, dlustrated in Figures 6A-
6K, show that treatment with each of the MABs induces the upregulation IFN-y, MABIO was then
used to induce the production of several pro-inflammatory cytokines in PBMCs from Bonor i,
mecluding tumor necrosis factor alpha (TNF, Figure 6L), lymphotoxin alpha (LT-u, Figure 6M), and
interferon gamma (IFN-y, Figure 6MN). A graphical analysis of the EC,, for IFNwy is shown in Figare
60. PBMCs from Donor 2 were similarly treated with MABIO and cyvtokines induced as shown in
Figure 7A (IFN-y). Figure 7B (TNF), Figure 7C (IL-0), Figure 7D (GM-CSF), and Figure 7E (LT-a).
ECse value for MABIG in this assay in the two donors tested was averaged as ~16nM, by determining
the concentration of MARIO required to induce 50% of the mcrease in IFN~y, TNF and LT-« signal.
A sumimary of the TNF data for the two donors (Figure 6) 1s shown in Table 16.

Table 16: Data Summary for Two Donors (TNF Analvzed)

Donor ECp {nbi} ECs (o) ECy (nM}
1 5.02 12.60 3139
2 18.86 20.60 22.49
Average 11.94 16.60 27.04

[0674] Purified CD4+ T cells obtained from 3 different healthy donors were stimulated for 60 hours

using plate-bound anti-CD3 antibody (fpg/mb) and sohuble anti-CD28& antibody (Qug/iul) in the
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presence of different concentrations of a control Ig(G4 antibody or MABIO. Cell culture supernatants
were collected and used to measure levels of IFN-~y production.

{0675] In these sub-optimally stieunlated CD4+ T cells, MAB10 addition results i an upregulation
of IFN-y in a dose dependent manner in all three donors, demonstratng the anti-TIGIT antagomsuc
function of MABI0 (see Figure 8A (Donor 1), Figure 8B (Donor 2), and Figure 8C (Donor 3. [FN-y
production ig cells treated with either MABIO (black barsy or the 1g(G4 isotype condrol (Jight gray
bars) is shown i the left panel of each Figure. EC,, average value for MABIO n this assay was
calculated as 1.02nM by determining the concendration of MABIO required o induce 50% of the
increase i [FN-y signal (plotted in the right panel of cach of Figures 8A-8C). The data are
summarized in Table 17,

Table 17: Data Sumumary for Three Donors

Doner | ECy, (nM) | ECq (8M) | ECy (nM)
1 0.37 1.00 2.72
2 0.85 0.94 1.04
3 1.05 112 1.19
Average 0.75 1.02 1.65

[8676] As described above, addition of MABIO to sub-opumally stimulated human T cells
antagomizes TIGIT fonction and induces the upregulation of pro-inflammatory cytokines (e.g., IFN-y
and TNF) when compared to a non-specific control Ig(G4 antibody. This effect is dose-dependent with
an estimated ECso of InM for the 1solated CD4+ T cell assay. These data demonstrate in vitro efficacy

of MABIO in normal priveary human T celis.
Example 16: Characterization of MAB1O in PB-U/TIGEY Combination Bioassay

{06771 PD-1 18 an imwmune wshibitory receptor expressed on activated T cells and B cells and plays a
critical role in regulating immune responses to tumor antigens and autoantigens. Engagement of PD-1
by cither of its ligands, PD-L1 or PD-L2, on an adjacent cell inbibus T-cell receptor (TCR) signaling
and TCR-mediated proliferation, transcriptional activation and cytokine production. Therapeutic
antibodies and Fo fusion proteins designed to block the PD-1/PD-L1 interaction show promising
results in clinical trials for the weatment of a variety of cancers.

{0678} The PD-U/TIGIT Combination Bioassay (Promega) 1s a biclogically relevant mechanism of
action-based assay that can be used to measure the potency and stability of antibodies and other
biologics designed to block the PD-1/PD-LI and TIGIT/CDISS mteractions i combination. The
assay consists of two genetically engineered cell lines: PD-1/TIGIT Effector Cells, which are Jurkat
T-cells stably expressing human PD-1, TIGIT, and a luciferase reporter, and PD-LI/CDI5S
APC/CHO-K1 Cells, which are CHO-K1 cells stably expressing huran PD-L 1, human CD1355, and a

cell surface protein (in this case, TIGIT) designed to activate cognate TCRSs in an antigen-independent
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ranner.

{86791 When the two cell types are co-cultured, the PD-U/PD-L1 and TIGIT/CDISS inderactions
inhibit TCR signaling and luciferase activity. Addition of an antibody, ¢.g., an ABP disclosed herein
or known 1o the art, that binds TIGIT and blocks Hgand binding (e.g.. CB155), in combination with a
second antibody that blocks the interaction of PD-1 with its lgand {e.g., PD-L1}, releases the
inhibitory signal and results in TCR signaling and NFAT-mediated luciferase activity.

§068G] Figore 9A shows the results of the assay in which a 11 ratio of MAB1I0 and pembrohizumab
{anti-PD-1 antibody) was used. Concentrations for each antibody were 25, 16, 4, 1.6, 0.64, 0.256,
0.1024, 0.04096, and 0.016384 pg/ml. As untargeted IgG4 was used as a control. As showa 1o the
Figure, only the combination of MABI10 and pembrolizumab (EC;; of 5.06 nM) blocked binding
sufficiently to induce luciferase activity in the Jurkat cells. Neither the IgG4 control alone or the
IgG4 + MABI0O combination induced uciferase activity.

[0681] The assay was then repeated with a 1 pg/ml fixed dose of pembrolizumab (and a | pg/ml
fixed dose of the IgG4 control) and a varving dose of MABIO (50, 20, & 3.2, 1.28, (.5312, 0.20458,
008192, and 0.032768 pg/ml). As shown in Figure 9B, while the fixed dose of pembrolizomab
resulted in a low level of activation of luciferase induction, the combination of pembrolizumab and
MAB10 was much more effective at induction of luciferase, with an ECs, of 0.78 nM.  As in Figure

9A, neither the IgG4 control alone or the [gG4 + MAB10 combination induced luciferase activity.
Exampie 11: Combination therapy of CMV+ T-cells with MAB16 and Pembrolizumab

{86821 A bymphoproliferation assay was used o test for T-celi responses in cytomegalovirus positive
(CMV=+) T-cells. PBMCs from individual donors that have been screened for CMV antigen reactivity
were purchased from Astarte Biologics (Bothell, WA).  Cell lysates from CMV-infected cells were
also purchased from Astarte Biologics. The PBMCs were plated and the antigen-specific stimulation
is performed by the addition of cell lysate, which stimulates the CMV+ T-cells in the sample.
MABI10, an IgG4 control, and/or the anti-PD-1 antibody pembrolizomab were added. Cells were
cultured for five davs, and the supernatants were collected and analyvzed for the production of the
effector cytokine TNY. Further data were collected performing intracellnlar cytokine staining for other
effector molecules including IL-2, IFN~y, perforin and granzyme-B.

[0683] Cells from a single donor (Donor 1) were stimulated and cultured as described above. As
shown n Figure 10, by gating on CD4+ cells, incubation with MABIO (black bars) increases the
production of the effector cytokines in a dose-dependent matier, as measured by intracellular staining,
mcluding TNF (Figure 10A), 1L-2 (Figure 10B), and [FN-y (Figure 10C) to a greater extent than cells
mcobated with the 2G4 control (white bars). Incubation with MABIO also increases the proportion
of antigen-specific activated CD4+ T-cells, as shown in Figure 10D, 1n which cells that were treated

with 20 pg/ml of the IgG4 control or MABIO were analyzed by FACS by expression of CD3 (3
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marker of mature T-cells) and expression of TNF and 1L-2.

{8684} Similar results were obtained by gating on CD8+ cells.  As shown in Figure 11, on gated
CDE&+ cells, incubation with MABIO (black bars) mncreases the production of the effector cyiokines in
a dose-dependent matter, including TNF (Figure 11A), pedorin (Figure 11B), and granzymae B
(Figure 11C) compared to cells incubated with the Ig(G4 control (white bars). Perforin and granzyme
B are markers of activated cytotoxic T-lymphocvies. Incubation with MABIO also increases the
proportion of antigen-specific activated CD8+ T-cells, as shown in Figure 11D, Cells that were
treated with 20 pg/ml of the 1gG4 control or MABI0 were analyzed by FACS by expression of CD3
and expression of perforin and granzyme B.

[0685] Cells from the same donor were used in a similar set of experiments to show that blockade by
MABI0 amplifiecs CMV-specific CD8+ T-cell responses.  Cells were incubated with a range of
concentrations of MAB10 (black bars) or the IgG4 control {(white bars) and the percentage of double
positive population perforin + granzyme B+ (Figure 12A) or IFNwy + TNF+ (Figwre 120) was
analyzed. Figures 12B (perforin + granzyme B+ analysis) and 12D ((FN-y + TNF+ analysis) show
the proportion of double positive cells comparing cells treated with 20 pg/mi of the control antibody
(left panels) or 20 pg/mal of MABIO (right panels).  The cells treated with MABIO showed a much
greater production of effector cytokines compared with control-treated cells.

[8686] The combinatorial effect of MABIO and the PD-1 antibody pembrolizumab was tested using
the sare donor as described above. Cells were stimulated with CMV lysates as described above and
treated with 2 pg/ml pembrolizumab or control 1g(G4, and 10, 20, or 40 pg/ml control antibody or
MABI0, and production of TNF in the supematant was measured. Ag shown in Figure 13, fowr
groups of cells were tested, treated with 1g(G4 control (white bars, left most group}, a constant amount
of [gG4 control and a ttration of MABIO (dark gray bars, second group from left), a constant amount
of pembrolizumab and a titration of 1gG4 control (light gray bars, second group from night), or a
constant amount of pembrolizumab and a titration of MABIO (black bars, right hand group). The
combination of pembrolizumab and MABIO increased the production of TNF above the effect
observed with the single agents.

[8687] The combination was again tested in three different donors, using the assay described above.
Cells were stimulated with CMV lysate and treated with 20 ug/ml of MAB10 or 20 ug/ml of control
Ig(4 antibody and a titration of pembrolizumab, and production of TNF was measured. As shown in
Figure 14A (Donor 1), Figure 14B (Bonor 2), and Figure 14C (Donor 3}, the addition of MABIG
{(black bars), alone or in combination with increasing concentrations of pembrolizumab, results in
greater production of TNF compared to the control antibody + pembrobzumab group (white bars).
Additionally, MABI10 (black bars) in combination with pembrolizumab also resulted @ increased
activation compared to MABIO alone. Statistical differences were calculated between MAB1O alone
and MABIO+pembrolizumab groups wusing Student T test analysis (F=p<0.05, **=p<0.01,
FrEmp<() G035, FERF=n< 001)
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[0688] Taken together, the data presented in the Example demonstrate a clear, dose-dependent effect
of MABIO as a single agent in antigen-specific recall assays. Ip addition, the data show increased
ctfficacy when combining MAB10 and pembrobizumab in multiple donors, indicating the value of the

ABPs disclosed hercin and PD-1 inhibitors or PD-L1 inhibitors as combination therapies.
INCORPORATION BY REFERENCE

[6689] The entire disclosures of all patent and non-patent publications cited heremn are each

mcorporated by reference 1 their entireties for all purposes.

OTHER EMBODIMENTS

{0690] The disclosure set forth above may encompass multiple distinct inventions with mdependent
utility. Although each of these inveuntions has been disclosed in its preferred form(s), the specific
embodiments thereof as disclosed and illustrated herein are not to be considered in a Hmiting sense,
because numerous variagtions are possible. The subject matier of the inventions includes all novel and
nonobvious combinations and subcombinations of the various elements, features, functions, and/or
properties disclosed herein. The following claims particularly point out certain combinations and
subcombinations regarded as novel and nonobvious. Inventions embodicd in other combinations and
subcombinations of features, functions, clements, and/or properties may be claimed in this
apphcation, in applications clasming priority from this application, or in related applhications. Such
claims, whether directed to a different invention or to the same invention, and whether broader,
narrower, equal, or different m scope in comparison to the origmal claims, also are regarded as

included within the subject matter of the inventions of the present disclosure.
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APPENDIX A: SEQUENCE REFERENCE TABLE

SEQ | Molecule | Reglon Sequence
1))
NG

i BTIGIT MRWCLLLIWAQGLROAPLASGMMTGTIET TGNISAE
KGGSHLOCHLSSTTAQVTOVNWEQQDOLLAICNAD
LGWHISPSFKDRVAPGPGLGLTLOSLTYNDTGEYFCI
YHTYPDGTYTGRIFLEVLESSVAEHGARFQIPLLGAM
AATLVVICTAVIVVVALTRKKKALRIHSVEGDLRRK
SAGQEEWSPSAPSPPGSCVQAEAAPAGLCGEQRGED
CAELHDYFNVLSYRSLGNCSFFTETG

N

CTIGIT MRWCLFLIWAQGLROAPLASGMMTGTIETTGNISAK
KGGSVILQCHLSSTMAQVTQVNWEQHDHSLLAIRN
AELGWHIYPAFKDRVAPGPGLGLTLOSLTMNDTGEY
FOTYHTYPDGTYRGRIFLEVLESSVAEHSARFOQIPLL
GAMAMMLVVICIAVIVVVVLARKKK SLRIHSVESGL
ORKSTGOEEQIPSAPSPPGSCVOAEAAPAGLCGEQQ
GDDCAELHDYFNVLSYRSLGSCSFFTETG

(98]

mTIGIT MHCWLLLVWVOQGLIQAAFLATGATAGTIDTKRNIS
AEEGGSVILQCHFSSDTAEVTOVDWKOQOQDOLLAIYS
VDLGWHVASVFSDRVVPGPSLGLTFOQSLTMNDTGE
YRCTYHTYPGUIYKGRIFLKVOESSVAQFQTAPLGGT
MAAVLGLICLMVTGVTVLARKKSIRMHSIESGLGRT
EAEPOEWNLRSLSSPGSPVOQTQTAPAGPCGEQAEDD
YADPQEYFNVLSYRSLESFIAVSETG

4 MABIL- VH QLOLQESGPGLVKPSETLSLTCTVESGGSITSSSYYWG
1gG4 WIRQPPGKGLEWIGSIYYSGATFYNPSLKSRYTISVD
TSENQFSLKLSSVTAADTAVYYCARDANYYGSAWA
FDPWGOQGTLVTVSS

5 MAB2- VH QLOLOQESGPGLVKPSETLSLTCTVEGGSISSSEYYWG
1gG4 WIRQPPGKGLEWIGSIYYSGSTFYNPSLKSRVTISVDT
SKNQFSLKLSSVTAADTAVYYCARDANYYGSAWAF
DPWGQGTLVTIVSS

6 MAB3- VH QLOLQESGPGLVKPSETLSLTCTVESGGSISSTSHYWG
1gG4 WIRQPPGKGLEWIGSIYYSGSTFYNPSLKSRVTISVDT
SKNQFSLKLSSVTAADTAVYYCARDANYYGSAWAF
DPWGOGTLVTIVSES

7 MAB4- VH QLOLQESGPGLVKPSETLSLTCTVESGGSISSTSHYWG
1gG4 WIRQPPGKGLEWIGSIYYSGSTFYNPSLKSRVTISVDT
SKNQFSLKLSSVTAADTAVYYCARDANYYGUGAWAF
DPWGOQGTLVTIVSES

8 MABS- VH QLOLOESGPGLVKPSETLASLTCTVSGGSISSTSHY WG
1gG4 WIRQPPGKGLEWIGSIY YSGSTFYNPSLKGRVTISVD
TSENQFSLKLSSVTAADTAVYYCARDANYYGSAWA
FDPWGOGTLVTVSS

9 MABOG- VH QLOLOESGPGLVKPSETLASLTCTVSGGSIESGSYYWG
1gG4 WIRQPPGKGLEWIGSIY YSGOTYYNPSLKSRVTISVD
TSENQFSLELSSVTAADTAVYYCARDGVLTLNKRSF
DIWGOGTMVTVSS

10 MAB7- VH QVOQLOQESGPGLVKPSQTLSLTCTVSGGSIESGYYYW
1gG4 GWIRQPPOKGLEWIGSIYYSGSTY YNPSLKSRVTISY
DTSKNQFSLKLSSVTAADTAVYYCARDGVLTLNKRS
FOIWGQGTMVTVSS
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i1 MABS- VH QLOLOESGPGLVKPSETLSLTCTVSGGSIASGSYYWG
1gG4 WIRCQPPGKGLEWIGSIY YSGOTYYNPSLKSRVTISVD
TSENQFSLELSSVTAADTAVYYCARDGVLTLNKRSF
DIWGOGTMVTVSS

12 MARBS- VH OQVOLOESGPGLVEPSOTLSLTCTVSGGSIESGLY YW
1gG4 GWIRQPPOKGLEWIGSIYYSGSTY YNPSLKSRVTISY
DTSKNQFSLKLSSVTAADTAVYYCARDGVLTLNKRS
FOIWGQGTMVTVSS

13 MABIG- VH OQVOLOESGPGLVEPSOTLSLTCTVSGGSIESGLY YW
1gG4 GWIRQPPOKGLEWIGSIYYSGSTY YNPSLKSRATISY
DTSKNQFSLKLSSVTAADTAVYYCARDGVLALNKR
SEDIWGOGTMVTIVES

14 MABI1- VH OQVOLOESGPGLVEPSOTLSLTCTVSGGSIESGLY YW
1gG4 GWIRQPPGKGLEWIGSIYYSGSTYYNPSLKSRVTISY

DTSKNQFSLKLSSVTAADTAVYYCARDGVLALNKR
SEDIWGOGTMVTIVES

15 MABI12- VH OQVOLOESGPGLVEPSOTLSLTCTASGGSIESGLY YW
1gG4 GWIRQPPGKGLEWIGSIYYSGSTYYNPSLKSRVTISY

DTSKNQFSLKLSSVTAADTAVYYCARDGVLALNKR
SEDIWGOGTMVTIVES

16 MABI3- VH QVOLVOSCGAEVKKPCGASVKVSCEASGYTEFGNYYM
1gG4 HWVROAPGOQGLEWMUGIHNPSLGETSYAQKFQGRVT

MTRDTSTSTVYMELSSLRSEDTAVYYCARGGRTTWI
GAFDIWGOGTMVTVSS

17 MABI14- VH QVOLVOQSCGAEVKKPGASVKVSCKASGYTFPAYYMH
1gG4 WVROQAPGOQGLEWMGIINPSLGLTSYAQKFQGRVTM

TRDTSTSTVYMELSSLRSEDTAVYYCARGGRTTWIG
AFDIWGOGTMVYTVSS

18 MABI5- VH QVOLVOQSCGAEVKKPGASVKVSCKASGYTFREYYMH
1gG4 WVRQAPGQGLEWMGIINPSIGLTSYARKFQGRVTMT

RDTSTSTVYMELSSLRSEDTAVYYCARGGRTTWIGA
FOIWGOQGTMVTVES

19 MABI16- YVH QVOLVOSCGAEVKKPGASVKVSCKASGYTFREYYMH
1gG4 WVRQAPGQGLEWMGIINPSIGLTSYARKFQGRVTMT

RDTSTSTVYMELSSLRSEDTAVYYCARGGRTTWIGA
LDIWGQGTMVTVSES

20 MAB17- YVH QVOLVQSGAEVKKPGASVKVSCKASGYTRPAYYIH
1gG4 WVRQAPGQGLEWMGIINPSLGLTSY ARKFQGRVTM

TRDTSTSTVYMELSSERSEDTAVYYCARGGRTTWIG
ALDIWGQGTMVTVSES

21 MABI8- YVH QVOLVOSCGAEVKKPGASVKVSCKASGYTRFPAYYMH
1gG4 WVROAPGQGLEWMUGIINPSLGLTSY ARKFQGRVIM

TRDTSTSTVYMELSSERSEDTAVYYCARGGRTTWIG
AFDIWGOGTMVTYSS

33T TMABTTTVH OVOLVOSGAEVKKPGASVK VSCKASGYTETSHY MG
1G4 WVRQAPGQGLEWMGVINPSMGATSY AQKFQGRVT

MTRDTSTSTVYMELSSLRSEDTAVYYCARLHVSGSY
YPAYLDYWGOGTMVTVES

23 MARB20- YVH QVOLVOSGAEVKKPGASVKVSCKASGYTFTSHYMG
1gG4 WVROAPGOQGLEWVGIINPSMGATSY AQKFQGRVTM

TRDTRTSTVYMELSSLRSEDTAVYYCARLHVEGSYY
PAYLDYWGQGTMVTVSES
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24 MABZ21- VH QVOQLVQSGAEVKKPGASVEVECKASGYTFTSHYMG
1gG4 WVRQAPGOGLEWMGIHNPSMGATSYTOKFRGRYTM
TRDTSTSTVYMELSSLRSEDTAVY YCARLHVSGSYY
PAYLDYWGOGTMVTVSS
25 MABI- VL EIVLTQSPATLSLSPGERATLSCRASQSVASYLAWY(Q
1gG4 QKPGQAPRLLIYDASNRATGIPARFSGSGSGTDFTLTL
SSLEPEDFAVYYCQOQHFNLPTFGGGTKVEIK
25 MABZ- VL9 EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWY(Q
1gG4 QKPGQAPRLLIYDASNRATGIPARFSGSGSGTDFTLTL
SSLEPEDFAVYYCQOQHFNLPTFGGGTKVEIK
25 MAB3- VL9 EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWY(Q
1gG4 QKPGQAPRLLIYDASNRATGIPARFSGSGSGTDFTLTL
SSLEPEDFAVYYCQOQHFNLPTFGGGTKVEIK
25 MAB4- VL9 EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWY(Q
1gG4 QKPGQAPRLLIYDASNRATGIPARFSGSGSGTDFTLTL
SSLEPEDFAVYYCQOHFNLPTFGGGTKVEIK
25 MABS- VL9 EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWY(Q
1gG4 QKPGQAPRLLIYDASNRATGIPARFSGSGSGTDFTLTL
SSLEPEDFAVYYCQOHFNLPTFGGOTKVEIK
26 MABG- VL9 EIVLTQSPGTLSLASPGERATLSCRASQSVSSSY LAWY
1gG4 QUOKPGQAPRLLIYGASSRATGIPDRFSGSGSGTDETL
TISRLEPEDFAVYYCQOHTVRPPLTFGGGTKVEIK
26 MABY- VL9 EIVLTQSPGTLSLASPGERATLSCRASQSVSSSY LAWY
1gG4 QOKPGOAPRLLIYGASSRATGIPDRFSGSGSGTDFTL
TISRLEPEDFAVYYCQOHTVRPPLTFGGGTKVEIK
26 MABS- VL9 EIVLTQSPGTLSLASPGERATLSCRASQSVSSSY LAWY
1gG4 QOKPGOAPRLLIYGASSRATGIPDRFSGSGSGTDFTL
TISRLEPEDFAVYYCQOHTVRPPLTFGGGTKVEIK
26 MABS- VL EIVLTQSPGTLSLSPGERATLSCRASOQSVSSSYLAWY
1gG4 QOKPGOAPRLLIYGASSRATGIPDRFSGSGSGTDFTL
TISRLEPEDFAVYYCQOHTVRPPLTFGGGTKVEIK
26 MAB10O- VL EIVLTQSPGTLSLSPGERATLSCRASOQSVSSSYLAWY
1gG4 QOKPGOAPRLLIYGASSRATGIPDRFSGSGSGTDFTL
TISRLEPEDFAVYYCQOHTVRPPLTFGGGTKVEIK
26 MABI11- VL EIVLTQSPGTLSLSPGERATLSCRASOQSVSSSYLAWY
1gG4 QOKPGOAPRLLIYGASSRATGIPDRFSGSGSGTDFTL
TISRLEPEDFAVYYCQOHTVRPPLTFGGGTKVEIK
26 MABI12- VL EIVLTQSPGTLSLSPGERATLSCRASOQSVSSSYLAWY
1gG4 QOKPGOAPRLLIYGASSRATGIPDRFSGSGSGTDFTL
TISRLEPEDFAVYYCQOHTVRPPLTFGGGTKVEIK
27 MABI13- VL EIVMTQSPATLSVSPGERATLSCRASQSVSSNLAWY
1gG4 QOKPGOAPRLLIYGASTRATGIPARFSGSGSGTEFTL
TISSLOSEDFAVYYCQOYVVWPPLTFGGGTKVEIK
27 MAB14- VL EIVMTOQSPATLSVSPGERATLSCRASQSVSSNLAWY
1gG4 QOKPGOQAPRLLIYGASTRATGIPARFSGSGSGTEFTL
TISSLOSEDFAVYYCQOYVVWPPLTFGGGTKVEIK
27 MABI1S- VL EIVMTQSPATLSVSPGERATLSCRASQSVSSNLAWY
1gG4 QOKPGOQAPRLLIYGASTRATGIPARFSGSGSGTEFTL
TISSLOSEDFAVYYCQOYVVWPPLTFGGGTKVEIK
27 MAB16- VL EIVMTQSPATLSVSPGERATLSCRASQSVSSNLAWY
1gG4 QOKPGOQAPRLLIYGASTRATGIPARFSGSGSGTEFTL
TISSLOSEDFAVYYCQOYVVWPPLTFGGGTKVEIK
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27 MAB17- \'45 EIVMTOQSPATLSVSPGERATLSCRASQSVSSNLAWY
1G4 QOKPGOQAPRLLIYGASTRATGIPARFSGSGSGTERTL
TISSLOSEDFAVYYCQQYVVWPPLTFGGGTKVEIK
27 MABI18- \'45 EIVMTOQSPATLSVSPGERATLSCRASQSVSSNLAWY
1gG4 QOKPGOAPRLLIYGASTRATGIPARFSGSGSGTEFTL
TISSLOSEDFAVYYCQQYVVWPPLTFGGGTKVEIK
28 MABI19- \'45 EIVMTOQSPATLSVSPGERATLSCRASQSVSSNLAWY
1gG4 QOKPGOAPRHLIYGASTRATGIPARFSGSGSGTEFTL
TISSLOSEDFAVYYCQQYIVFPWTFGGGTRVEIK
28 MAB20- \'45 EIVMTOQSPATLSVSPGERATLSCRASQSVSSNLAWY
1gG4 QOKPGOAPRHLIYGASTRATGIPARFSGSGSGTEFTL
TISSLOSEDFAVYYCQQYIVFPWTFGGGTRVEIK
28 MAB21- \'45 EIVMTOQSPATLSVSPGERATLSCRASQSVSSNLAWY
1gG4 QOKPGOAPRHLIYGASTRATGIPARFSGSGSGTEFTL
TISSLOSEDFAVYYCQQYIVFPWTFGGGTRVEIK
29 MABI- H3-IMGT ARDANYYGSAWAFDP
1gG4
29 MAB2- H3-IMGT ARDANYYGRAWAFDP
{gG4
29 MARB3- H3-IMGT ARDANYYGSAWATRDP
1gG4
30 MAB4- H3-IMGT ARDANYYGGAWAFDP
1gG4
29 MABS- H3-IMGT ARDANYYGSAWAFDP
{gG4
31 MABG6- H3-IMGT ARDGVLTLNKRRFDI
1gG4
31 MAR7- H3-IMGT ARDGYVLETLNERSFDI
18G4
31 MABS- H3-IMGT ARDGVLTLNKRSFDI
1G4
31 MARY- H3-IMGT ARDGVLTLNKRRFDI
1gG4
32 MABI10- H3-IMGT ARDGVLALNKRSFDI
1g(G4
2 MABI1- H3-IMGT ARDGVLALNKRSFDI
1gG4
32 MABI12- H3-IMGT ARDGVLALNKRSFDI
1gG4
33 MABI13- H3-IMGT ARGGRTTWIGAFDI
1g(G4
33 MABI14- H3-IMGT ARGGRTTWIGAFDI
1gG4
33 MABI1S- H3-IMGT ARGUORTTWIGAFRDI
1gG4
34 MAB16- H3-IMGT ARGGRTTWIGALDI
{gG4
34 MAB17- H3-IMGT ARGGRTTWIGALDI
1gG4
33 MABI13- H3-IMGT ARGORTTWIGAFDI
18G4
35 MAB19- H3-IMGT ARLHVSGSYYPAYLDY
a4
35 MAB20- H3-IMGT ARLHYSGRSYYPAYLDY
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18G4

35 MARB21- H3-IMGT ARLHVSGSYYPAYLDY
{gG4

36 MABI- H2-Kabat SIYYSGATFYNPSRLKS
1gG4

37 MAR2- H2-Kabat SIYYSGSTFYNPSLKS
18G4

37 MARB3- H2-Kabat SIYYSGSTFYNPSLKS
1G4

37 MAB4- H2-Kabat SIYYSGSTFYNPSLKS
1gG4

38 MABS3- H2-Kabat SIYYSGSTFYNPSLEG
1g(G4

39 MARBG- H2-Kabat SIYYSGGTYYNPSLES
1gG4

40 MAR7- H2-Kabat SIYYSGSTYYNPSLKS
1gG4

41 MABS- H2-Kabat SIYYSGOTYYNPSLKS
1g(G4

40 MARY- H2-Kabat SIYYSGSTYYNPSLKS
1gG4

40 MABI10- H2-Kabat SIYYSGSTYYNPSLKS
1gG4

40 MABI11- H2-Kabat SIYYSGSTYYNPSLKS
{gG4

40 MABI12- H2-Kabat SIYYSGSTYYNPSLKS
1gG4

42 MABI13- H2-Kabat INPSLGLTSY AQKFQG
18G4

42 MAB14- H2-Kabat UNPSLGLTSYAQKFQG
1G4

43 MABI15- H2-Kabat IENPRIGLTSY ARKFQG
1eG4

43 MABI16- H2-Kabat INPSIGLTSY ARKFQG
18G4

44 MABI17- H2-Kabat INPSLGLTSYARKFQG
1G4

44 MABI18- H2-Kabat IINPSLGLTSYARKFQG
1gG4

45 MABI19- H2-Kabat VINPSMGATSY AQKFQG
1g(G4

46 MAB20- H2-Kabat ENPSMGATSYAQKFQG
1gG4

47 MAB21- H2-Kabat [INPSMGATSYTOQKFRG
1gG4

48 MABI1- H1-Chothia + GRITRRRYYWGE
{g(G4 Kabat

49 MARB2- Hi-Chothia + GSISSSKYYWG
1gG4 Kabat

50 MARB3- H1-Chothia + GSISSTSHYWG
1gG4 Kabat

50 MAB4- Hi-Chothia + GSISSTSHYWG
{gG4 Kabat

30 MABS- H1-Chothia + GSISSTSHYWG
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18G4 Kabat
51 MABG- H1-Chothia + GSIESGSYYWG
{gG4 Kabat
32 MARB7- Hi1-Chothia + GSIESGVYYWG
{p(G4 Kabat
33 MARBS- H1-Chothia + GBIASGSYYWG
18G4 Kabat
54 MARB9- H1-Chothia + GSIESGLYYWG
1G4 Kabat
34 MABI10- Hi1-Chothia + GSIESGLYYWG
1gG4 Kabat
54 MABI11- H1-Chothia + GSIESGLYYWG
1g(G4 Kabat
34 MARBI2- Hi-Chothia + GSIESGLYYWG
eG4 Kabat
35 1G4 Constant, S228P | ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPY
higge stabilizing | TVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSS
SLGTETYTUNVDHKPSNTKVDKRVESKYGPPCPPCP
APEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVS
QEDPEVOFNWYVDGVEVHNAKTKPREEQFNSTYRY
VEVLTVLHODWLNGKEYKCKVSNKGLPSSIEKTISK
AKGQPREPOVYTLPPSQEEMTENGQVSLTCLVKGFYP
SDIAVEWESNGOPENNYKTTPPVLDSDGSFFLYSRLT
VDKSRWOEGNVEFSCSVMHEALHNHYTOKSLSLSLG
K
56 1G4 Constant S228P, | ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPY
N297A, C TYSWNSGALTSGVHTFPAVLOGSSGLYSLSSVVTVESS
terminal Lys SLGTKTYTONVDHKPSNTKVDKRVESKY GPPCPPCP
deleted APEFLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVS
QEDPEVOFNWYVDGVEVHNAKTKPREEQFASTYRV
VSVLTVLHODWLNGEEYKCKVSNKGLPSSIEKTISK
AKGOPREPOVYTLPPSQEEMTENQVSLTCLVKGFYP
SDIAVEWESNGOPENNYKTTPPVLDSDGSFFLYSRLT
VDRSRWOEGNVFSCSVMHEALHNHYTOQKSLSLSLG
57 1gGl Constani ASTKGPSVEPLAPSSKSTSGGTAALGCLVKDYFPEPY
{Glm(3 TYSWNSGALTSGVHTFPAVLOGSSGLYSLSSVVTVESS
allotype) SLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCP
PCPAPELLGGPSVELFPPKPKDTEMISRTPEVICVVYY
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNST
YRVVSVLTVLHODWENGKEYKCKVSNKALPAPIEK
TISKAKGOPREPOQVYTLPESREEMTKNQVSLTCLVK
GFYPSDIAVEWESNGOPENNYKTTPPYVLDSDGSFFLY
SELTVDKSRWOOGNVFSCSVMHBEALHNREYTOKSLS
LSPGK
58 MABI13- H1-Chothia + YTEFGNYYMH
1G4 Kabat
39 MABI4- Hi1-Chothia + YTFPAYYMH
1gG4 Kabat
60 MABI15- H1-Chothia + YTFREYYMH
{gG4 Kabat
60 MABI6- Hi1-Chothia + YTFREYYMH
{p(G4 Kabat
61 MABI17- H1-Chothia + YTFPAYYIH
18G4 Kabat
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39 MABI18- Hi-Chothia + YTFPAYYMH
1gG4 Kabat
62 MARBI1S- Hi-Chothia + YTFTSHYMG
1g(G4 Kabat
62 MAR20- Hi-Chothia + YTFTSHYMG
eG4 Kabat
62 MAB21- Hi-Chothia + YTFTSHYMG
1gG4 Kabat
63 MARBI- L3 - QOHFNLPT
{gG4 Chothua/Kabat/1
MGT
63 MAR2- L3 - QQHFNLPT
{gG4 Chothia/Kabat/l
MGT
63 MARS3- 3- QOQHFNLPT
1gG4 Chothia/Kabat/l
MGT
63 MAB4- L3- QOHFNLPT
{gG4 Chothia/Kabat/l
MGT
63 MABS- L3- QOQHENLPT
1gG4 Chothia/Kabat/{
MGT
64 MABG- 13- QCHTVRPPLT
1gG4 Chothia/Kabat/1
MGT
64 MAR7- L3 - QOHTVRPPLT
{gG4 Chothia/Kabat/1
MGT
64 MARS- L3 - QOHTVRPPLT
{gG4 Chothia/Kabat/l
MGT
64 MARS- 3- QOHTVRPPLT
1gG4 Chothia/Kabat/l
MGT
64 MABIO- L3- QOQHTVRPPLT
{gG4 Chothia/Kabat/l
MGT
64 MABI1- L3- QOQHTVRPPLT
1gG4 Chothia/Kabat/{
MGT
64 MABI2- | L3- QCHTVRPPLT
1gG4 Chothia/Kabat/1
MGT
63 MARBI13- L3 - QOYVVWPPLT
{gG4 Chothia/Kabat/1
MGT
65 MARI4- 13- QOYVVWPPLT
{gG4 Chothua/Kabat/1
MGT
65 MARIS3- L3 - QQYVVWPPLT
1gG4 Chothia/Kabat/l
MGT
65 MABI6- L3- QOQYVVWPPLT
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1gG4 Chothia/Kabat/1
MGT
63 MABI17- L3- QOYVVWPPLT
{gG4 Chothia/Kabat/1
MGT
63 MARIS- 13- QOYVVWPPLT
{gG4 Chothua/Kabat/1
MGT
66 MABI9S- £3- QUYIVFFWT
1gG4 Chothia/Kabat/l
MGT
66 MAB20- L3- QOYIVFPWT
{gG4 Chothia/Kabat/l
MGT
66 MAB21- L3- QOYIVFPWT
1gG4 Chothia/Kabat/l
MGT
67 MABI- L2 - DASNRAT
1gG4 Chothia/Kabat
67 MARB2- L2- DASNRAT
{gG4 Chothia/Kabai
67 MARB3- L2- DASNRAT
1gG4 Chothia/Kabat
67 MAB4- L2 - DASNRAT
18G4 Chothia/Kabat
67 MARBS- L2 - DASKRAT
1G4 Chothia/Kabat
68 MARG- L2 - GASSRAT
1gG4 Chothia/Kabat
68 MAB7- L2 - GASSRAT
1g(G4 Chothia/Kabat
68 MARBS- L2 - GASSRAT
1gG4 Chothia/Kabat
68 MABY- L2- GASSRAT
1gG4 Chothia/Kabat
68 MABI10- L2- GASSRAT
{gG4 Chothia/Kabat
68 MABI1- L2 - GASSRAT
{p(4 Chothia/Kabat
68 MABI12- L2 - GASSRAT
1gG4 Chothia/Kabat
69 MABI13- L2- GASTRAT
{gG4 Chothua/Kabat
69 MABI4- L2- GASTRAT
{p(G4 Chothia/Kabat
69 MABIS- L2 - GASTRAT
18G4 Chothia/Kabat
69 MAB16- L2- GASTRAT
1G4 Chothia/Kabat
69 MABI7- L2- GASTRAT
1gG4 Chothia/Kabat
69 MABI13- L2 - GASTRAT
1g(G4 Chothia/Kabat
69 MABIS- L2- GASTRAT
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18G4 Chothia/Kabat

69 MAR20- L2- GASTRAT
{gG4 Chothua/Kabat

69 MAB21- L2- GASTRAT
1gG4 Chothia/Kabat

70 MABI- Li- RASQSVSSYLA
1gG4 Chothia/Kabat

70 MAR2- Li- RASQSVSESYLA
1gG4 Chothia/Kabat

70 MARB3- Li- RASQSVSSYLA
1gG4 Chothia/Kabat

70 MAB4- L1- RASQSVSESYLA
{gG4 Chothua/Kabat

70 MABS- L1- RASQSVISYLA
1gG4 Chothia/Kabat

71 MABG- Li- RASOSVSSSYLA
18G4 Chothia/Kabat

74 MARB7- L1- RASCQSVSESSYLA
1G4 Chothia/Kabat

71 MABS- L1- RASQSVSESSYLA
1gG4 Chothia/Kabat

71 MAB9- Li- RASOSVSSSYLA
18G4 Chothia/Kabat

74 MABIO- L1- RASCQSVSESSYLA
1G4 Chothia/Kabat

71 MABI11- Li- RASQSVSSSYLA
1gG4 Chothia/Kabat

71 MABI12- L1- RASOSVSSSYLA
1g(G4 Chothia/Kabat

72 MABI3- Li- RASQSVSSNLA
eG4 Chothia/Kabat

72 MAB14- Li- RASQSVSSNLA
1gG4 Chothia/Kabat

72 MABI15- L1- RASQSVSESNLA
{gG4 Chothua/Kabat

72 MABI16- Li- RASQSVSSNLA
1gG4 Chothia/Kabat

72 MAB17- Li- RASQSVSSNLA
18G4 Chothia/Kabat

72 MABI18- L1- RASQSVSESNLA
{gG4 Chothia/Kabai

72 MABI19- L1- RASQSVISNLA
1gG4 Chothia/Kabat

72 MAB2G- Li- RASQSVSSNLA
1g(G4 Chothia/Kabat

72 MARB21- L1- RASQSVSESENLA
1G4 Chothia/Kabat

73 SECH Human IgG4 EVOLVESGGGLTOQPGKSLKLSCEASGFTFSSFTMHW

S228P Heavy VROSPGEGLEWVAFIRSGSGIVFY ADAVRGRFTISRD
Chain NAKNLLFLOMNDLKSEDTAMYYCARRPLGHNTEDS

WGOQGTLVTVSSASTKGPSVFPLAPCSRETSESTAALG
CLVEDYFPEPVTVEWNSGALTSGVHTFPAVLOSSGL
YSLESVVTVPSSSLGTKTYTOCNVDHKPSNTKVDKRY
ESKYGPPCPPCPAPEFLGGPSVFLFPPRKPEKDTIMISRT
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PEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTKP
REEQFNSTYRVVSVLTVLHODWLNGKEYKCKVENK
GLPSSIEKTISKAKGOPREPOQVYTLPPSQEEMTENQY
SLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLD
SDGSFFLYSRLTVDESRWOEGNVEFSCSVMHEEALHN
HYTOKSLSLSLGK

74 SECH

Heavy Chain
Variable Regios

EVOLVESGGGLTQPGKSLKLSCEASGFTFSSFTMHEW
VROSPGKGLEWVAFIRSGSGIVFYADAVRGRFTISRD
NAKNLLFLOMNDLKSEDTAMYYCARRPLGHNTFRDS
WGEQGTLVTVSS

75 SECH

SECT Human
Kappa Chain

DIVMTQSPSSLAVAPGEKVTMTCKSSQSLY YSGVKE
NLLAWYQQKPCGOSPELLIYYASIRFTGVPDRFTGSGS
GTDYTLTITSVOQAEDMGQYFCOQQGINNPLTFGDGTK
LEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNEYP
REAKVOWEKVDNALQSGNSQESVTEQDSKDSTYSLS
STLTLSKADYEKHKVYACEVTHOGLSSPVTKSFNRG
EC

76 SECH

Light Chais
Variable Region

DIVMTQSPSSLAVSPGEKVTMTCKSSQRLYYSGVKE
NLLAWYQOQKPGOSPKLLIYYASIRFTGVPDRETGSGS
GTDYTLTITSVOAEDMGQYFCQOGINNPLTFGDGTK
LEIK

77 SECH

Mouse 1gG2a
N297A Heavy
Chain

EVOLVESGGGLTOPGKSLKLSCEASGFTFSSFTMBEW
VROSPGRGLEWVAFIRSGSGIVFYADAVRGRETISRD
NAKNLLFLOMNDLKSEDTAMYYCARRPLGHNTFDS
WGOQGTLVTVSSAKTTAPSVYPLAPVCGDTTGSSVTIL
GCLVKGYFPEPVTLTWNSGSLSSGVHTFPAVLOSDE
YTLSSSVTVTSSTWPSOQSITCNVAHPASSTKVDKKIEP
RGPTIKPCPPCKCPAPNLLGGPSVEIFPPKIKDVEMISL
SPIVICVVVDVSEDDPDVOQISWEVNNVEVHTAQTOT
HREDYASTLRVVSALPIQHODWMSGKEFKCKYNNK
DLPAPIERTISKPKGSVRAPQVY VLPPPEEEMTKKQV
TLTCMVTDFMPEDIY VEWTNNGKTELNYKNTEPVL
DSDGSYFMYSKLRVEKKNWVERNSYSCSVVHEGLH
NHHTTKSFSRTPGK

74 SECH

Heavy Chain
Variable region

EVOLVESGGGLTQPGKSLKLSCEASGFTFSSFTMHW
VROSPGKGLEWVAFIRSGSGIVFY ADAVRGRFTISRD
NAKNLEFLOMNDLKSEDTAMYYCARRPLGHNTEDS
WGOOGTLVTVSS

78 SECH

Mouse
Kappa Chain

DIVMTQSPSSLAVSPGERKVTMTCKSSOQSLYYSGVKE
NLLAWYQQKPGOSPKLLIYYASIRFTGVPDRFTGSGS
GTDYTLTITSVOAEDMGQYFCQOGINNPLTFGDGTK
LEIKRADAAPTVSIFPPSSEQLTSGGASVVCFLNNEY P
KDINVKWKIDGSERONGVLNSWTDODSKDSTYSMS
STLTLTKDEYERHNSYTCEATHKTSTSPIVKSFNRNE
C

76 SECH

Light Chain
Variable Region

DIVMTOQSPSSLAVSPGEKVTMTCKSSOQSLYYSGVKE
NLEAWYQQKPGOSPRLLIYYASIRFTGVPDRFTGSGS
GTDYTLTITSVQAEDMGQY FCQQGINNPLTFGDGTK
LEIK

79 MABI

Foll fength 1gG4

S228P

QLOLQESGPGLVKPSETLSLTCTVSGGSITSSSY YW
WIRQPPGKGLEWIGSIYYSCGATFYNPSLKSRVTISVD

TSKNQFSLKLSSVTAADTAVYYCARDANYYGSAWA
FDPWGQOTLVTVISASTRGPSVFPLAPCSRETSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQOS
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SGLYSLASSVVTVPSSSLGTKTYTCNVDHKPSNTKVD
KRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKIITLMI
SRTPEVTCVVVDVSQEDPEVOFNWY VDGVEVHNAK
TKPREEQFNSTYRVVSVLTVLHOQDWLNGKEYKCKY
SNEGLPSSIEKTISKARKGOPREPOQVYTLPPSQEEMTK
NQVSLTCLVEKGFYPSDIAVEWESNGOQPENNYKTTPP
VLDSDGSFFLYSRUTVDKSRWQEGNVESCSVMHEAL
HNHYTOKSLSLSLGE

80 MABI Full length IgGl | QLOLOQESGPGLVKPSETLSLTCTVSGGSITSSSYYWG
WIRQPPGKGLEWIGSIYYSGATFYNPSLKSRYTISVD
TSENQFSLKLSSVTAADTAVYYCARDANYYGSAWA
FDPWGOGTLVTVSSASTKGPSVFPLAPSSKSTRGGTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPESSSLGTOTYICNVNHKPSNTEVDK
RVEPKSCDKTHTCPPCPAPELLGGPSVFLEPPKPKDT
LMISRTPEVTICVVVDVSHEDPEVEKFNWYVDGVEVH
NAKTKPREEQYNSTYRVVSVLTVLHODWENGKEYK
CKVSNKALPAPIEKTISKAKGOPREPOVYTLPPSREE
MTENQVSLTCLVKGFYPSDIAVEWESNGOPENNYK
TTPPVLDSDGSFFLYSKLTVDKSRWQOGNVEFSCSVM
HEALHNHYTOKSLSLSPGK

41 MAB1 Full length EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWY(
Kappa QEPCGOAPRLLIYDASNRATGIPARFEGSGSGTDFTLTI

SSLEPEDFAVYYCQOQHFNLPTFGGGTKVEIKRTVAA
PSVEIFPPSDEQLKSGTASVVCLLNNFYPREAKVOWEK
VDNALQSGNSQESVTEQDSKDSTYSLESTLTLSKAD
YEKHKVYACEVTHOOGLSSPVTKSFNRGEC

82 MARB2 Full length 1gG4 | QLOLOESGPGLVKPSETLSLTCTVSGGRISSSKY YW
52288 WIRCQPPCGKGLEWIGSIYYSGSTFYNPSLKSRVTISVDT
SKNQFSLKLSSVTAADTAVYYCARDANYYGSAWAF
DPWGQUTLVTVSSASTKGPSVEFPLAPCSRSTSESTAA
LGCLVEDYFPERPVTVSWNSRGALTSGVHTFPAVLQSS
GLYSLASVVTVPASSLGTKTYTCNVDHKPSNTKVDK
RVESKYGPPCPPCPAPEFLGGPSVELFPPKPKDTLMIS
RTPEVTCVVVDVEQEDPEVOFNWYVDGVEVHNAKT
KPREEQFNSTYRVVSVLTVLHODWLNGKEYKCKVS
NEGLPSSIEKTISKAKGOPREPQVYTLPPSQEEMTKN
QVSLTCLVKGFYPSDHAVEWESNGOPENNYKTTPPY
LBSDGSFFLY SRLTVBKSRWQEGNVESCSVMHEALH
NHYTOKSLSLSLGK

83 MAB2 Full length IgGl | QLOLOQESGPGLVKPSETLSLTCTVSGGSISSSKY YW G
WIRQPPGKGLEWIGSIYYSGSTFYNPSLKSRVTISVDT
SKMNQFSLKLSSVTAADTAVYYCARDANYYGSAWAF
DPWGQGTLVTVESASTKGPSVFPLAPSSKSTSGGTA

ALGCLVEDYFPEPVTVIWNSGALTSGVHTIFPAVLGS
SGLYSLSSVVTVPESSSLGTOTYICNVNHKPSNTEVDK
RVEPKSCBKTHTCPPCPAPELLGGPSVFLFPPKPKDT

LMISRTPEVTICVVVDVSHEDPEVEKFNWYVDGVEVH
NAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYK
CKVSNKALPAPIEKTISKAKGOPREPOVYTLPPSREE

MTENQVSLTCLVKGFYPSDIAVEWESNGOPENNYK

TTPPVLDSDGSFFLYSKLTVDKSRWQUGNVESCESVM
HEALHNHYTOKSLSLSPGK

a1 MAB2Z Full length EIVLTOSPATLSLSPGERATLSCRASOSYSSYLAWY(
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Kappa QKPGQAPRLLIY DASNRATGIPARFSGSGSGTDFTLTT
SSLEPEDFAVYYCOQQHFNLPTFGGOGTKVEIKRTVAA
PSVFIFPPSDEQLKSGTASVVCLLINNFYPREAKVOWK
VDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKAD
YEKHEVYACEVTHOGLSSPVTKSFENRGEC

84 MAR3 Full length 1G4 | QLOLOQESGPGLVKPSETLSLTCTVSGGRISSTRSHY WG
S228P WIRQPPGKGLEWIGSTY YSGSTFYNPSLKSRVTISVDT
SKNQFSLKLSSVTAADTAVYYCARDANYYGSAWAF
DPWGQGTLVTVSSASTKGPSVEPLAPCSRSTSESTAA
LGCLVEKDYFPEPVTVSEWNSGALTSGVHTFPAVLOSS
GLYSLSSVVTVESSSLGTKTYTCNVDHEPSNTE VDK
RVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKIDTLMIS
RTPEVTCVVVDVSQEDPEVOFNWYVDGVEVHNAKT
KPREEQFENSTYRVVSVLTVLHODWLNGEEYKCKVS
NKGLPSSIEKTISKAKGOPREPOVY TLPPSQEEMTKN
QVSLTCLVKGEFYPSDHAVEWESNGQPENNYKTTPPY
LDSDGSFFLYSRLTVDKSRWQEGNVESCSVMHEALH
NHYTOKSLSLSLGK

85 MAR3 Full length IgG1 | QLOLOESGPGLVKPSETLSLTCTVSGGRISSTSHY WG
WIRCQPPCGKGLEWIGSIYYSGSTFYNPSLKSRVTISVDT
SKNQFSLKLSSVTAADTAVYYCARDANYYGSAWAF
DPWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGOTA
ALGCLVEDYFPEPVTVEWNSGALTSGVHTFPAVLGS
SGLYSLSSVVTVPSSSLGTOQTYICNVNHKPSNTRVDK
RVEPKSCBKTHTCPPCPAPELLGGPSVFLEPPRPEDT
LMISRTPEVTCVVVDVSHEDPEVKFNWYVDGYVEVH
NAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYK
CKVSNKALPAPIEKTISKAKGQPREPOVYTLPPSREE
MTENQVSLTCLVKGFYPSDIAVEWESNGOQPENNYXK
TTPPVLDSDGRFFLY SKLTVDKSRWOQOQGNVESCEVM
HEALHNHYTOQKSLSLSPGK

8l MARB3 Full length EIVLTQSPATLSLSPGERATLSCRASOQSVSSYLAWY(Q
Kappa QKPGQAPRLLIYDASNRATGIPARFSGSOSGTDFTLT

SSLEPEDFAVYYCQQHFNLPTFGGOTKVEIKRTVAA
PSVEIFPPSDEQLKSGTASYVVCLLNNFYPREAKVQWEK
VDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKAD
YEKHEVYACEVTHOGLSSPVTKSFNRGEC

86 MAB4 Full length 1gG4 | QLOLQESGPGLVKPSETLELTCTVSGGSISSTSHY WG
S228P WIRQPPGKGLEWIGSIYYSGSTFYNPSLKSRVTISVDT

SENQFSLELSSVTAADTAVYYCARDANYYGUGAWAF
DPWGQGTLVTVSSASTKGPSVEPLAPCSRSTSESTAA
LGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLSS
GLYSLSSVVTVESSSLGTKTYTCNVDHEPSNTE VDK
RVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKIDTLMIS
RTPEVTCVYVVVDVSQEDPEVOFNWYVDGVEVHNAKT
KPREEQFENSTYRVVSVLTVLHODWLNGEEYKCKVS
NKGLPSSIEKTISKAKGOPREPOVYTLPPSQEEMTKN
QVSLTCLVKGEFYPSDHAVEWESNGQPENNYKTTPPY
LDSDGSFFLYSRLTVDKSRWQEGNVESCSVMHEALH
NHYTOKSLSLSLGK

87 MAB4 Full length IgG1 | QLOLOESGPGLVKPSETLSLTCTVSGGRISSTSHY WG
WIRQPPGKGLEWIGSIYYSGSTFYNPSLKSRVTISVDT
SKNQFSLKLSSVTAADTAVYYCARDANYYGGAWAYF
DEWGOGTLVTIVSSASTKGPSVEPLAPSSKSTSGOTA
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ALGCLVKDYFPERPVTVSWNSGALTSGVHTFPAVLOS
SGLYSLSSVVTVESSSLGTQIYICNVNHKPSNTKVDEK
RVEPKSCDKTHTCPPCPAPELLGGPSVFLEPPEPKDT
LMISRTPEVTICVVVDVSHEDPEVKFNWY VDGVEVH
NAKTEPREEQYNSTYRVVSVLTVLHODWLNGKEYK
CKVSNKALPAPIEKTISKAKGQPREPOVYTLPPSREE
MTKNOQVSLTCLVKGEFYPSDIAVEWESNGOPENNYK
TTPPVLDSDGSFFLY SKLTVDKSRWQOQGNVESCSVM
HEALHNHYTOKSLSLSPGK

81 MAB4 Full length EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWY(Q
Kappa QKPGOQAPRLLIYDASNRATGIPARFSGSGSGIDFTLTI
SSLEPEDFAVYYCOQOHRNLPTFGGGTKVEIKRTVAA
PSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWK
VDNALQSGNSQESVTEQDSEDSTYSLSSTLTLSKAD
YEKHEKVYACEVTHOGLSSPYVTKSFNRGEC

88 MABS Full length TgG4 | QLOLQESGPGLYVKPSETLSLTCTVSGGSISSTSHY WG
S228P WIRQPPOKGLEWIGSIY YSGSTFYNPSLKGRVTISVD

TSKNOFSLKLSSVTAADTAVYYCARDANYYGSAWA
FDPWGQOTLVTVSSASTRGPSVFPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLEGS
SGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVD
KRVESKYGPPCPPCPAPEFLGGPRVFLEFPPKPKDTLMI
SRTPEVTCVVVDVSQEDPEVOQFNWYVDOVEVHNAK
TKPREEQFNSTYRVVSVLTVLHODWLNGKEYKCKY
SMKGLPSSIEKTISKAKGOQPREPOVYTLPPSQEEMTK
NQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPP

/LDSDGSFFLYSRLTVDKSRWOEGNVESCSYMHEAL
HNHYTQKSLSLSLGK

89 MABS Full length IpG1 | QLOLOESGPGLVKPSETLSLTCTVSGGRISSTRSHY WG
WIRQPPGKGLEWIGSIYYSGSTFYNPSLKGRVTISVD
TSKNOQFSLKLSSVTAADTAVYYCARDANYYGSAWA
FOPWGQGTLYTVSSASTKGPSVEPLAPSSKSTSGGTA
ALGCLVKDYFPEPVIVSWNSGALTSGVHTFPAVLOS
SGLYSLSSVVTVESSSLGTQIYICNVNHKPSNTKVDEK
RVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDT
LMISRTPEVTICVVVDVSHEDPEVKFNWY VDGVEVH
NAKTEPREEQYNSTYRVVSVLTVLHODWLNGKEYK
CKVSNKALPAPIEKTISKAKGOQPREPQVYTLPPSREE
MTKNOQVSLTCLVKGEFYPSDIAVEWESNGOPENNYK
TTPPVLDSDGSFFLY SKLTVDKSRWOQOQGNVESCSVM
HEALHNHYTOKSLSLSPGK

81 MABS Full length EIVLTQSPATLSLSPGERATLSCRASQSVASYLAWY(Q
Kappa QKPGQAPRLLIYDASNRATGIPARFSGSGSGTDFTLTL
SSLEPEDFAVYYCOQOHRNLPTFGGGTKVEIKRTVAA
PSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWK
VDNALQSGNSQESVTEQDSEDSTYSLSSTLTLSKAD
YEKHKVYACEVTHOQGLSSPVTKSFNRGEC

90 MABGS Full length TgG4 | QLOLQESGPGLVKPSETLSLTCTVSGGSIESGSYYWG
$S228P WIRQPPOGKGLEWIGSIYYSGOTYYNPSLESRVTISVD
TSKNOFSLKLSSVTAADTAVYYCARDGVLTLNKRSF
DIWGQGTMVTVSSASTKGPSVEPLAPCSRRSTSESTAA
LGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLOSS
GLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVDK
RVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMIS
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RTPEVTCVVVDVSQEDPEVOQFNWYVDGVEVHNAKT
KPREEQFNSTYRVVEVLTVLHODWENGKEYKCKVS
NKGLPSSIEKTISKAKGOPREPOQVYTLPPSQEEMTRN
QVSLTCLVKGEFYPSDIAVEWESNGOPENNYKTTPPV
LDSDGSFRLY SRLTVDKSRWOQEGNVESCSVMHEALH
NHYTOKSLSLSLGK

a1

MABG

Full tength 1gGl

QLOQLQESGPGLVKPSETLSLTCTVSGGSIESGSYYWG
WIRQPPOKGLEWIGSIY YSGGTYYNPSLKSRVTISVD
TSKNOFSLKLSSVTAADTAVYYCARDGVLTLNKRSF
DIWGQGTMVTVSSASTRKGPSVEFPLAPSSKSTSGGTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLEGS
SGLYSLSSVVTVPSSSLGTOTYICNVNHKPSNTKVDK
RVEPKSCDKTHTCPPCPAPELLGGPRSVEFLFPPKPKDT
LMISRTPEVTCVVVDVSHEDPEVKINWYVDGVEVH
NAKTKPREEQYNSTYRVVEVLTVLHQDWLNGKEYK
CKVSNEALPAPIEEKTISKAKGOPREPQVYTLPPSREE
MTKNQVSLTCLVKGEFYPSDIAVEWESNGOPENNYK
TTPPVLDSDGSFFLY SKLTVDKSRWOQOQGNVESCSVM
HEALHNHYTQOKSLSLSPGK

92

MABRG6

Full fength
Kappa

EIVLTQSPGTLSLSPGERATLSCRASQSVSSSYLAWY
QOKPGQAPRLLIYGASSRATGIPDRFSGRGSGTDETL
TISRLEPEDFAVYYCOQOQHTVRPPLTFGGGTKVEIKRT
VAAPSVFIFPPSDEQLKSGTASVYCLLNNFYPREAKY
QWEKVDNALQSGNSQESVTEQDSKDSTYSESSTLTLS
KADYEKHKVYACEVTHOGLSSPVTESFENRGEC

93

MAB7

Fuoll length IgG4
S228P

QVOLOESGPGLVKPSOTLSLTCTVEGGSIESGVY YW
GWIRQPPGEKGLEWIGSIYYSGSTYYNPSLESRVTISY
DTSKNQFSLKLSSVTAADTAVYYCARDGVETLNKRS
FDIWGQGTMVTVSSASTKGPSVEPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVD
KRVESKYGPPCPPCPAPEFLGGPSVEFLFPPEPRKDTLMI
SRTPEVTCVVVDVSQEDPEVOFNWYVDGVEVHNAK
TEPREEQFENSTYRVVSVLTVLHODWLNGKEYECKY
SNKGLPSSIEKTISKAKGOQPREPQVYTLPPRSQEEMTK
NOQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPP
VLDSDGSFFLYSRLTVDESRWOQEGNVEFSCSYVMHEAL
HNHYTOKSLSLSLGK

G4

MAB7

Full tength 1gGl

OVOLOESGPGLVKPSOTLSLTCTVRGGSIESGVY YW
GWIRQPPGKGLEWIGSIYYSGSTYYNPSLESRVTISV
DTSKNQFSLKLSSVTAADTAVY YCARDGYLTLNKRS
FDIWGQGTMVTVSSASTKGPSVEFPLAPSSKSTSGGTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTOTYICNVNHKPSNTK VDK
RVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDT
LMISRTPEVTCYVVDVSHEDPEVKFNWYVDGVEVH
NAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYK
CKVSNKALPAPIEK TISK AKGQPREPQVYTLPPSREE
MTKNOVSLTCLVKGFYPSDIAVEWESNGOPENNYK
TTPPVLDSDGSFFLY SKLTVDKSRWQQGNVFSCSVM
HEALHNHYTOKSLSLSPGK

92

MARB7

Full length
Kappa

EIWLTQSPGTLSLEPGERATLSCRASQOSVESSYLAWY
QOKPGQAPRLLIYGASSRATGIPDRFSGRGSGTDETL
TISRLEPEDFAVYYCOOHTVRPPLTFGGGTKVEIKRT
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VAAPSVFIFPPSDEQLKSGTASYVCLLNNEFYPREAKY
QWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLS
KADYEKHKVYACEVTHQGLSSPVTESFNRGEC

93 MABS Full length IgG4 | QLOLOQESGPGLVKPSETLSLTCTVSGGSIASGRYYWG
S228P WIRQPPGKGLEWIGSIY YSGQTYYNPSLKSRVTISVD

TSENQFSLELSSVTAADTAVYYCARDGVLTLNKRSF
DIWGOGTMVTVSSASTKGPSVEPLAPCSRSTSESTAA
LGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSS
GLYSLSSVVTVPSSSLGTKTYTONVDHKPSNTKVDK
RVESKYGPPCPPCPAPEFLGGPSVFLEFPPKPKIDTLMIS
RTPEVTCVVVDVIQEDPEVOFNWYVDGVEVHNAKT
KPREEQFNSTYRVVSEVETVLHODWLNGKEYKCKVS
NKGLPSSIEKTISKAKGOPREPQVYTLPPSQEEMTRN
QVSLTCLVKGFYPSDIAVEWESNGOQPENNYKTTPPY
LDSDGSFFLY SRLTVDKSRWQEGNVESCSVMHEALH
NHYTOKSLSLSLGE

96 MABS Full length IgGl | QLOLQESGPGLVKPSETLSLTCTVSGGSIASGRYYWG
WIRQPPGKGLEWIGSIYYSGOQTYYNPSLESRVTISVD
TSKNQFSLEKLSSVTAADTAVYYCARDGVLTLNKRSF
DIWGQGTMVTVSSASTKGPSVEPLAPSSKSTSGGTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTOTYICNVNHKPSNTKVDK
RVEPKSCDKTHTCPPCPAPELLGGPSVEFLEPPKPKDT
LMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVH
NAKTKPREEQYNSTYRVVSVLTVLEHODWENGKEYK
CKVSNKALPAPIEKTISKAKGQPREPOVYTLPPSREE
MTKNQVSLTCLVKGFYPSDIAVEWESNGOPENNYK
TTPPVLDSDGSFFLY SKLTVDESRWQOQGNVESCSVM
HEALHNHYTOKSLSLSPGK

%) MARS Full length EIVLTOSPGTLSLSPGERATLSCRASQSVSSSYLAWY
Kappa QOKPGQAPRLLIYCASSRATGIPDRFSGSGSGTDFTL

TISRLEPEDFAVYYCQQHTVRPPLTFGGGTKVEIKRT
VAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKY
QWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLS
KADYEKHKVYACEVTHQGLSSPVTKSENRGEC

97 MAB9 Full length IgG4 | QVOQLQESGPGLVKPSQTLSLTCTVEGGSIESGLYYW
S228P GWIRQPPGKGLEWIGSIYYSGSTYYNPSLKSRVTISYV

DTSKNQFSLKLSSVTAADTAVYYCARDGVLETLNKRS
FDIWGOQGTMVTVARSASTKGPSVFPLAPCSRSTSESTA
ALGCLVEDYFPEPVTVIWNSGALTSGVHTIFPAVLGS
SGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKYVD
KRVESKYGPPCPPCPAPEFLGOGPSVFLFPPKPKIDTLMI
SRTPEVTCVVVDVSQEDPEVOFNWY VDOVEVHNAK
TKPREEQFNSTYRVVSVLTVLHOQDWLNGKEYKCKY
SNKGLPSSIEKTISKAKGOPREPQVYTLPPSQEEMTK
NQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPP
VLDSDGSFFLY SRUTVDKSRWQEGNVEFSCSVMHEAL
HNHYTOKSLSLSLGK

98 MABS Full length IgGl | QVOLOESGPGLVKPSOTLSLTCTVSGGSIESGLY YW
GWIRQPPGEKGLEWIGSIYYSGSTYYNPSLESRVTISY
DTSKNQFSLKLSSVTAADTAVYYCARDGVETLNKRS
FDIWGQGTMVTVSSASTKGPSVFPLAPSSKSTSGGTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTOTYICNVNHKPSNTE VDK
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NAKTKPREEQYNSTYRVVSVLTVLHODWENGKEYK

RVEPKSCDKTHTCPPCPAPELLGGPSVFLEPPKPKDT
LMISRTPEVTICVVVDVSHEDPEVEKFNWYVDGVEVH

CKVSNKALPAPIEKTISKAKGOPREPOVYTLPPSREE
MTENQVSLTCLVKGFYPSDIAVEWESNGOPENNYK
TTPPVLDSDGSFFLYSKLTVDKSRWQOGNVEFSCSVM
HEALHNHYTOKSLSLSPGK

92

MAB9

Full length
Kappa

EIVLTQSPGTLSLSPGERATLSCRASQSVSSSYLAWY

QOKPGOAPRLLIYGASSRATGIPDRFSGSGSGTDFTL

TISRLEPEDFAVYYCQOQHTVRPPLTFGGGTKVEIKRT
VAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKY
QWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLS
KADYEKHKVYACEVTHOQGLSSPVTKSFNRGEC

99

MABIO

Full fength 1G4
3228

OVOLOESGPGLVKPSOTLSLTCTVSGGSIESGLY YW
GWIRQPPGK GLEWIGSIYYSGSTYYNPSLKSRATISY
DTSKNOFSLKLSSVTAADTAVYYCARDGVLALNKR
SFDIWGOQGTMVTVSSASTKGPSVFPLAPCSRSTSEST
AALGCLVEDYFPEPVTVSWNSGALTSGVHTFPAVLQ
SSGLYSLSSVVTVPRSSLGTKTYTCNVDHKPSNTKVD
KRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMI
SRTPEVTCYVVDVSQEDPEVORNWY VDGVEVHNAK
TKPREEQFNSTYRVVSVLTVLHODWLNGKEYKCKV
SNEKGLPSSIEKTISKAKGOPREPQVY TLPPSQEEMTK
NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPE
VLDSDGSFFLY SRLTVDKSRWQEGNVFSCSVMHEAL
HNHYTOQKSLSLSLGK

100

MABIO

Full length 1gG1

QVOQLOESGPGLVKPSQTLSLTCTVSGGSIESGLY YW
GWIRQPPGKGLEWIGSIYYSGSTYYNPSLKSRATISYV
DTSKNOQFSLEKLSSVTAADTAVYYCARDGVEALNKR
SFDIWGQGTMVTVSSASTKGPSVEPLAPSSKSTSGGT
AALGCLVKDYFPEPVIVSWNSGALTSGVHTFPAVLG
SSGLYSLSSVVTVPSSSLGTOTYICNYVNHKPSNTEVD
KRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKD
TLEMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEY
HNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEY
KCKVSNKALPAPIEKTISKAKGOPREPQVYTLPPSRE
EMTKNQVSLTCLVKGEFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLYSKLTVDKSRWOOQGNVFESCRY
MHEALHNHYTOKSLSLSPGK

MABIO

Full length
Kappa

EIVLTQSPGTLSLSPGERATLSCRASOQSVSSSYLAWY

QOKPGOAPRLLIYGASSRATGIPDRFSGSGSGTDFTL

TISRLEPEDFAVYYCQOHTVRPPLTFGGGTKVEIKRT
VAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKY
QWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLS
KADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

101

MABI1

Full fength 1G4
5228P

OQVOLOESGPGLVEPSOTLSLTCTVSGGSIESGLY YW
GWIRQPPGKGLEWIGSIYYSGSTYYNPSLKSRVTISY
DTSKNQFSLKLSSVTAADTAVYYCARDGVLALNKR
SEDIWGOQGTMVTVESASTEGPSVEFPLAPCSRSTSEST
AALGCLVEDYFPEPVTVEWNSGALTSGVHTFPAVLO
SSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVD
KRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMI
SRTPEVTCVVVDVSQEDPEVOFNWYVDGVEVHNAK
TKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKY
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SNKGLPSSIEKTISKAKGOPREPQVYTLPPSQEEMTK
MNOVSLTCLVKGEFYPSDIAVEWESNGOQPENNYETTPP
VLDSDGSFFLYSRLULTVDKSRWOEGNVESCSVMHEAL
HNHYTOKSLSLSLGK

Full fength 1gG1

QOVOQLOESGPGLVKPSOTLSLTCTVSGGSIESGLY YW
GWIRQPPGK GLEWIGSIYYSGSTYYNPSLKSRVTISY
DTSKNOFSLKLSSVTAADTAVYYCARDGVLALNKR
SFDIWGOQGTMVTVSSASTKGPSVFPLAPSSK STSGGT
AALGCLVEDYFPEPVTVSWNSGALTSGVHTFPAVLQ
SSGLYSLSSVVTVPRSSLGTQTYICNVNHKPSNTK VD
KRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKFNWY VDGVEY
HNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEY
KCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRE
EMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLYSKLTVDKSRWOQOQGNVESCSY
MHEALHNHY TQKSLSLSPGK

Full length
Kappa

EIVLTOSPGTLSLSPGERATLSCRASQSVSSSYLAWY

OOKPGOAPRLLIYGASSRATGIPDRFSGSGSGTDFTL

TISRLEPEDFAVYYCQOHTVRPPLTFGGGTKVEIKRT
VAAPSVEIFPPSDEQLKSGTASVVCLLNNFYPREAKY
QOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLS
KADYEKHKVYACEVTHOGLSSPVTKSFNRGEC

Full fength 1pG4
85228P

OVOLOESGPGLVKPSOTLSLTCTASGGSIESGLY YW
GWIRQPPGK GLEWIGSIYYSGSTYYNPSLKSRVTISV
DTSKNQFSLKLSSVTAADTAVYYCARDGVLALNKR
SFDIWGQGTMVTVSSASTKGPSVFPLAPCSRSTSEST
AALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLO
SSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTEVD
KRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMI
SRTPEVTCVVVDVSQEDPEVOFNWY VDGVEVHNAK
TKPREEQFNSTYRVVSVLTVLHODWLNGKEYKCKV
SNKGLPSSIEK TISK AKGQPREPOVYTLPPSQEEMTK
NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPP
VLDSDGSFFLYSRLTVDKSRWORGNVFSCSYMHEAL
HNHY TOKSLSLSLGK

Full fength 1gG1

OVOLOESGPGLVEPSQTLSLTCTASGGSIESGLY YW
GWIRQPPGKGLEWIGSIYYSGSTYYNPSLKSRVTISY
DTSKNQFSLKLSSVTAADTAVYYCARDGVLALNKR
SEDIWGOQOGTMVTVSSASTEGPSVEFPLAPSSKSTSGOT
AALGCLVEDYFPEPVTVEWNSGALTSGVHTFPAVLO
SSGLYSLSSVVTVPSSSLGTOTYICNVNHKPSNTKVD
KRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPEPKD
TEMISRTPEVTICVVVDVSHEDPEVKFNWYVDGVEY
HNAKTEPREEQYNSTYRVVSVLTVLHODWLNGKEY
KCKVSNKALPAPIEKTISKAKGOPREPOQVYTLPPSRE
EMTENQVSLTCLVKGFYPSDIAVEWESNGQPENNY
KTTPPVLESDGSFFLYSKLTVDKSRWOOQGNVESCSY
MHEALHNHYTOQKSLSLSPGK

WO 2017/059095
102 | MABI1
92 MABIL
103 | MABI2
104 | MABI2
92 MABI2

Full length
Kappa

EIVLTQSPGTLSLSPGERATLSCRASOQSVSSSYLAWY
QOKPGOAPRLLIYGASSRATGIPDRFSGSGSGTDFTL
TISRLEPEDFAVYYCQOHTVRPPLTFGGGTKVEIKRT
VAAPSVFIFPPSDEQLKSGTASVVCLENNFYPREAKY
OWEKVDNALOSONSCESVTEQDSKDSTYSLSSTLTLS
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KADYEKHRKVYACEVTHOGLSSPVTKSENRGEC

105

MABI3

Full fength 1gG4
S228P

QVOLVOSGAEVKKPGASVKVSCKASGYTFGNYYM
HWVROAPGOOGLEWMGIINPSLGLTSY AQKFQGRVT
MTRDTSTSTVYMELSSLRSEDTAVYYCARGGRTTWI
GAFDIWGOGTMVYTVSSASTKGPSVFPLAPCSRSTSES
TAALGCLVKDYFPEPVTVSWNSGALTIGVHTFPAVL
QSSGLYSLSSVVTVPSSSLGTKTY TCNVDHKPSNTKY
DERVESKYGPPCPPCPAPEFLGGPSVELFPPEPKDTL
MISRTPEVTCVVVDVSQEDPEVOFNWYVDGVEVHN
AKTKPREEQFNSTYRVVSVLTVLHODWLNGKEYKC
KVSNKGLPSSIEKTISKAKGQPREPOQVYTLPPSQEEM
TENQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTT
PPVLDSDGSFFLYSRLTVDKSRWOEGNVESCSYMHE
ALHNHYTQRSLSLSLGK

106

MARBI3

Full tength 1gGl

QOVOLVOSGAEVKKPGASVK VSCEASGY TFGNY Y M
HWVRQAPGQGLEWMGHNPSLGLTSY AQKFQGRYT
MTRDTSTSTVYMELSSLRSEDTAVYYCARGGRTTWI
GAFDIWGOGTMYTVSSASTKGPSVEFPLAPSSKSTSG
GTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAV
LOSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTK
VDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLEPPKP
KDTLMISRTPEVTCVVVDVSHEDPEVKFNWY VDGV
EVHNAK TKPREEQYNSTYRVVSVLTVLHODWLNGE
EYKCKVSNKALPAPIEKTISKAKGOPREPQVYTLPPS
REEMTEKNQVSLTCLVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSKLTVDKSRWOQQGNVESCS
VMHEALHNHY TOKSLSLSPGK

107

MABI3

Full length
Kappa

EIVMTOQSPATLSVSPGERATLSCRASQSVSSNLAWY
QOKPGQAPRLLIYGASTRATGIPARFSGSGSGTEFTL
TISSLQSEDFAVYYCQOQYVVWPPLTFGGGTKVEIKR
TVAAPSVFIFPPSDEQLEKSGTASYVCLLNNFYPREAK
VOWEVDNALQSGNSQESVTEQDEKDSTY SLASTLTL
SKADYEKHKVYACEVTHOGLSSPVIKSENRGEC

108

MABI4

Full fength 1gG4
S228P

QVOLVQOSGAEVKKPGASVKVSCKASGYTFPAYYMH
WVROQAPGQGLEWMGIINPSLGLTSYAQKFQGRVTM
TRDTSTSTVYMELSSLRSEDTAVYYCARGGRTTWIG
AFDIWGQGTMVTVSSASTKGPSVFPLAPCSRSTSEST
AALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLY
SSGLYSLESVVTVPRSSSLGTKTYTCNY DHKPSNTRKVD
KRVESKYGPPCPPCPAPEFLGGPSVELFPPEKPKDTLMI
SRTPEVTCVVVDVSQEDPEVOQFNWYVDGVEVHNAK
TKPREEQFNSTYRVVSVLTVLHODWLNGKEYKCKY
SNKGLPSSIEKTISKAKGOPREPOVYTLPPSQEEMTK
NQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPP
VLDSDGSFFLYSRLTVDRKSRWOEGNVEFSCSVMHEAL
HNHYTQKSLSLSLGK

109

MABI4

Full tength 1gGl

QVOLVOSCGAEVKKPGASVKVSCKASGYTFPAYYMH
WVROQAPGOQGLEWMGIINPSLGLTSY AQKFQGRVTM
TRDTSTSTVYMELSSERSEDTAVYYCARGGRTTWIG
AFDIWGQGTMVTVSSASTRKGPSVEPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLO
SSGLYSLESVVTVPRSSSLGTOTYICNVNHKPSNTKVD
KRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKD
TEMISRTPEVICVVVDVSHEDPEVEENWYVDGVEY
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HNAKTKPREEQYNSTYRVVSVLTVLHOQDWENGKEY
KCKVSNKALPAPIEKTISKAKGQPREPOQVYTLPPSRE
EMTENQVSLTCLVEGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLY SKLTVBKSRWQQGNVESCSY
MHEALHNHYTOKSLSLSPGK

107 | MABl14 Full length EIVMTOSPATLSVSPGERATLSCRASQSVESNLAWY
Kappa QOKPGQAPRLLIYGASTRATGIPARFSGSGSGTEFTL
TISSLQSEDFAVYYCQOQYVVWPPLTFGGGTKVEIKR
TVAAPSVFIFPPSDEQLEKSGTASYVCLLNNFYPREAK
VOWKVDNALQSGNSQESYTEQDSKDSTYSLSSTLTL
SKADYEKHKVYACEVTHOGLSSPVTRSENRGEC

110 | MABIS Full length IgG4 | OVOLVOSGAEVKKPGASVRKVSCKASGYTFREYYMH
S228P WVRQAPGOQGLEWMGIINPSIGLTSYARKFQGRVTMT
ROTSTSTVYMELSSLRSEDTAVYYCARGGRTTWIGA
FDIWGQGTMVTVSSASTKGPSVEPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVD
KRVESKYGPPCPPCPAPEFLGGPSVEFLFPPEPRKDTLMI
SRTPEVTCVVVDVSQEDPEVOFNWYVDGVEVHNAK
TEPREEQFENSTYRVVSVLTVLHODWLNGKEYECKY
SNKGLPSSIEKTISKAKGOQPREPQVYTLPPRSQEEMTK
NOQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPP
VLDSDGSFFLYSRLTVDESRWOQEGNVEFSCSYVMHEAL
HNHYTOKSLSLSLGK

111 | MABIS Full length TgGl | QVOLVOSGAEVKKPGASVKVSCKASGYTFREYYMH
WVROQAPGQCGLEWMGIINPSIGLTSYARKFQGRVTMT
RDTSTSTVYMELSSLRSEDTAVYYCARGGRTTWIGA
FDIWGQGTMVTVSSASTKGPSVFPLAPSSKSTSGGTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLEGS
SGLYSLSSVVTVPSSSLGTOTYICNVNHKPSNTKVDK
RVEPKSCDKTHTCPPCPAPELLGGPRSVEFLFPPKPKDT
LMISRTPEVTCVVVDVSHEDPEVKINWYVDGVEVH
NAKTKPREEQYNSTYRVVSVLTVLHODWENGKEYK
CKVSNEALPAPIEKTISKAKGOPREPQVYTLPPSREE
MTKNQVSLTCLVKGFYPSDIAVEWESNGOQPENNYK
TTPPVLDSDGSFFLY SKLTVDKSRWOQOQGNVESCSVM
HEALHNHYTQKSLSLSPGK

107 | MABIS3 Full length EIWMTQSPATLARVEPGERATLSCRASQEVESNLAWY
Kappa QOKPGOQAPRLLIYGASTRATGIPARFSGSGSGTEFTL

TISSLQSEDFAVYYCQQYVVWPPLTFGGGTE VEIKR

TVAAPSYFIFPPSDEQLESGTASVVCLLNNFYPREAK
VOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTL
SKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

112 | MABIG Full length IgG4 | OVOLVOSGAEVKKPGASVRKVSCKASGYTFREYYMH
S228P WVRQAPGOGLEWMGHNPSIGLTSY ARKFQGRVTMT
ROTSTSTVYMELSSLRSEDTAVYYCARGGRTTWIGA
LPIWGOQGTMVTVSSASTKGPSVEPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTKTYTONVDHKPSNTKVD
KRVESKYGPPCPPCPAPEFLGGPSVEFLFPPEPRKDTLMI
SRTPEVTCVVVDVSQEDPEVOFNWYVDGVEVHNAK
TEPREEQFNSTYRVVSVLTVLHODWLNGKEYRCKY
SNKGLPSSIEKTISKAKGOQPREPQVYTLPPRSQEEMTK
NOVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPP
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VLDSDGSFFLY SRLUTVDKSRWOQEGNVEFSCSVMHEAL
HNHYTOKSLSLSLGK

113 | MABIG Full length IgGl | QVOLVOQRGAEVKKPGASVKVSCKASGYTFREYYMH
WVRQAPGOQGLEWMGIINPSIGLTSYARKFQGRVTMT
RDTSTSTVYMELSSLESEDTAVYYCARGGRTTWIGA
LBIWGOGTMVTVSSASTKGPSVEPLAPSSKSTSGGTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTOTYICNVNHKPSNTKVDK
RVEPKSCDKTHTCPPCPAPELLGGPSVEFLEPPKPKDT
LMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVH
NAKTKPREEQYNSTYRVVSVLTVLEHODWENGKEYK
CKVSNKALPAPIEKTISKAKGQPREPOVYTLPPSREE
MTKNQVSLTCLVKGFYPSDIAVEWESNGOPENNYK
TTPPVLDSDGSFFLY SKLTVDESRWQOQGNVESCSVM
HEALHNHYTOKSLSLSPGK

107 | MABI6 Full length EIWVMTOQSPATLSVSPGERATLSCRASQSVSSNLAWY
Kappa QOUKPGOAPRLLIYGASTRATGIPARFSGSGSGTEFTL

TISSLOSEDFAVYYCQQYVVWPPLTFGGGTK VEIKR

TVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAK
VOWKVDNALOSGNSQESYVTEQDSKDSTY SLSSTLTL
SKADYEKHKVY ACEVTHOGLSSPVTESENRGEC

114 | MABI7 Full length IgG4 | QVOLVQSGAEVKKPGASVEVSCKASGYTFPAYYIH
S228P WVRQAPGOGLEWMGHNPSLGLTSY ARKFQGRVTM
TRDTSTSTVYMELSSLRSEDTAVY YCARGGRTTWIG
ALDIWGOQGTMVTVSSASTKGPSVFPLAPCSRSTSEST
AALGCLVEDYFPEPVTVEWNSGALTSGVHTFPAVLE
SSGLYSLSSVVTVPSSSLGTRKTYTONYDHKPSNTKVD
KRVESKYGPPCPPCPAPEFLGOGPSVFLFPPKPKIDTLMI
SRTPEVTCVVVDVSQEDPEVOFNWY VDOVEVHNAK
TKPREEQFNSTYRVVSVLTVLHOQDWLNGKEYKCKY
SNKGLPSSIEKTISKAKGOPREPQVYTLPPRQEEMTK
NQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPP
VLDSDGSFFLY SRUTVDKSRWQEGNVEFSCSVMHEAL
HNHYTOKSLSLSLGK

115 | MABY7 Full length IgGl | QVOLVOSGAEVEKPGASVRKVECKASGYTFPAYYIH
WVRQAPGOQGLEWMGIINPSLGLTSY ARKFQGRVTM
TRDTSTSTVYMELSSLRSEDTAVYYCARGGRTTWIG
ALDIWGQGTMVTVSSASTKGPSVEFPLAPSSKSTSGOT
AALGCLVKDYFPEPVTVEWNSGALTSGVHTFPAVLO
SRGLYSLSSVVTVPSSSLGTOTYICNYVNHEKPSNTEVD
KRVEPKSCDKTHTCPPCPAPELLGGPSVELEPPKPKD
TEMISRTPEVICVVVDVSHEDPEVKFNWYVDGVEY
HNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEY
KCKVSNKALPAPIEKTISKAKGOPREPQVYTLPPSRE
EMTKNQVSLTCLVKGEFYPRDIAVEWESNGQOPENNY
KTTPPVLDSDGSFFLY SKLTVDKSRWQQGNVESCSY
MHEALHNHYTOKSLSLAPGK

107 | MABR17 Full length EIVMTOQSPATLSYSPGERATLSCRASQOSVSSNLAWY
Kappa QOKPGQAPRLLIYGASTRATGIPARFSGSGSGTEFTL
TISSLOSEDFAVYYCQQYVVWPPLTFGGGTKVEIKR
TYVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAK
VOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTL
SKADYEKHKVYACEVTHQGLSSPYTKSFNRGEC

116 | MABIS Full length 1G4 | QVOQLVOQSGAEVKKPGASVEVSCKASGYTFPAYYMH
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S228P WVRQAPGOGLEWMGHNPSLGLTSYARKFQGRVTM
TROTSTSTVYMELSSERSEDTAVYYCARGGRTTWIG
AFDIWGOGTMVTVSSASTKGPSVEPLAPCSRSTSEST
AALGCLVKDYFPEPVTVIWNSGALTSGVHTFPAVLG
S5GLYSLSSVVTVPSSSLGTKTYTONVDHKPSNTKVD
KRVESKYGPPCPPCPAPEFLGGPSVFLFPPIPKDTLMI
SRTPEVTCVVVDVRQEDPEVOFNWY VDOGVEVHNAK
TEKPREEQFNSTYRVVSVLTVLHODWLENGKEYKCKY
SNKGLPSSIEKTISKAKGOPREPOQVYTLPPSQEEMTK
NOVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPP
VLDSDGSFFLY SRLTVDKSRWOQEGNVESCSVMHEAL
HNHYTOKSLSLSLGE

117 | MABIS Full length IgGl | QVOLVOQRGAEVKKPGASVKVSCKASGYTFPAY YMH
WVRQAPGOQGLEWMGIINPSLGLTSY ARKFQGRVTM
TRDTSTSTVYMELSSLRSEDTAVYYCARGGRTTWIG
AFDIWGOQOGTMVTVSSASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLY
SSGLYSLSSVVTVPSSSLGTOTYICNVNHKPSNTEVD
KRVEPKSCDKTHTCPPCPAPELLGGPSVELEPPKPKD
TEMISRTPEVTCYVVVDVSHEDPEVKFNWYVDGVEY
HNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEY
KCKVSNKALPAPIEKTISKAKGQPREPOQVYTLPPSRE
EMTKNQVSLTCLVKGFYPSDIAVEWESNGOPENNY
KTTPPVLDSDGSFFLY SKLTVDKSRWQQGNVESCSY
MHEALHNHYTOKSLSLSPGK

107 | MABIS Full length EIWMTOSPATLSVSPGERATLSCRASQSVSESNLAWY
Kappa QOUKPGOAPRLLIYGASTRATGIPARFSGSGSGTEFTL

TISSLOSEDFAVYYCQQYVVWPPLTFGGGTK VEIKR

TVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAK
VOWKVDNALOSGNSQESYVTEQDSKDSTY SLSSTLTL
SKADYEKHKVY ACEVTHOGLSSPVTESENRGEC

118 | MABIY Full length IsG4 | QVOLVQSGAEVKKPGASVEVSCKASGYTFTSHYMG
S228P WVRQAPGOGLEWMGVINPSMGATSY AQKFOGRVT
MTRDTSTSTVYMELSSERSEDTAVYYCARLHVSGRY
YPAYLDYWGOQGTMVTVSSASTKGPSVEPLAPCSRST
SESTAALGCLVKDYFPEPVTIVSWNSGALTSGVHTFP
AVLOSSGLYSLSSVVTVPSSSLGTRTYTONYVDHKPSKN
TEKVDKRVESKYGPPCPPCPAPEFLGUGPSVELFPPKPK
DTLMISRTPEVTICVVVDVSQEDPEVOFNWYVDGVE
YHNAKTKPREEQFNSTYRVVSVLTVLHODWLNGKE
YKCKVSNKGLPSSIEKTISKAKGOPREPQVYTLPPSQ
EEMTKNOQVSLTCLVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLYSRLTVDKSRWOQEGNVESCSY
MHEALHENHYTOKSESLSLGK

119 | MABIS Full length IgGl | QVOLVQOSGAEVEKKPGASYVKVECKASGYTFTSHYMG
WVRQAPGOQGLEWMGVINPSMGATSYAQKFQGRVT
MTRDTSTSTVYMELSSLRSEDTAVYYCARLHVSGSY
YPAYLDYWGQOGTMVTVSSASTKGPSVEFPLAPSSKST
SGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFP
AVLOSSGLYSLSSVVTVPSSSLGTOTYICNVNHKPSN
TKVDERVEPKSCDKTHTCPPCPAPELLGGPSVELFPP
KPKDTLMISRTPEVICVYVDVSHEDPEVKFNWY VD

GVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVENKALPAPIEKTISKAKGOPREPOVYTLP
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PSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPE
NNYKTTPPVLDSDGSFFLYSKLTVDERSRWOOQGNVES
CSVMHEALHNHYTOQESLSLSPGK

120 | MABI19 Full length EIVMTOQSPATLSVSPGERATLSCRASOQSVSSNLAWY
Kappa QOKPGOAPRHLIYGASTRATGIPARFSGSGSGTEFTL

TISSLOSEDFAVYYCQOYIVFPWTFGOUGTEVEIKRTY
AAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQ
WEKVDNALOSGNSQESVTEQDSKDSTYSLSSTLTLSK
ADYEKHEVYACEVTHOQGLSSPYVTKSFNRGEC

12t | MAB2G Full length 1G4 | QVOLVOQSGAEVKKPCGASVKVSCEKASGYTFTSHYMG
S228P WYVRQAPGOQGLEWVGINPSMGATSYAQKFQGRVTM
TRDTSTSTVYMELSSLRSEDTAVYYCARLHVIGSYY
PAYLDYWGOQGTMVTVESASTEGPSVFPLAPCSRETS
ESTAALGCLVEDYFPEPVIVEWNSGALTSGVHTFPA
VLQSSGLYSLASVVTVESSSLGTKTY TCNVDHEPSNT
KVDEKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKD
TEMISRTPEVICVVVDVSQEDPEVOFNWY VDGVEY
HNAKTEPREEQFNSTYRVVSVLTVLHODWLNGEKEY
KCKVANKGLPSSIEKTISKAKGOPREPQVYTLPPSQE
EMTENQVSLTCLVEGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLY SRLTVDKSRWOQEGNVFSCEY
MHEALHNHYTOQKSLSLSLGK

122 | MARB20 Full length IgG1 | QVOLVOQSGAEVKKPGASVKVSCKASGYTFTSHYMG
WVRQAPGOQGLEWVGIINPSMUATSY AQKFQGRYTM
TRDTSTSTVYMELSSLRSEDTAVYYCARLHVSGRYY
PAYLDYWGQGOOTMVTVSSASTKGPSVFPLAPSSKSTS
GGTAALGCLVEDYFPEPVTVSWNSGALTSGVHTEFPA
VLOSSGLYSLSSVVTVPSSSLGTOTYICNVNHKPSNT
KVDBKRVEPESCDKTHTCPPCPAPELLGGPSVFLEFPPK
PKDTLMISRTPEVTCVVVDVEHEDPEVEKFNWY VDG
VEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNG
KEYKCKVSNKALPAPIEKTISKAKGOQPREPQVYTLPP
SREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPEN
NYKTTPPVLDSDGSFFLY SKLTVEBEKSRWQOQGNVESC
SYMHEALHNHY TOKSLSLSPGK

120 | MAB20 Full length EIVMTOQSPATLSVSPGERATLSCRASQSVSSNLAWY
Kappa QOKPGOAPRHLIYGASTRATGIPARFSGSGSGTEFTL

TISSLQSEDFAVYYCQOYIVFPWTFGGGTEVEIKRTY
AAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQ
WEYDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSK
ADYEKHEVYACEVTHOQGLSSPYVTKSFNRGEC

123 | MAB21 Full length IgG4 | QVOLVOQSGAEVKKPGASVKVSCKASGYTRTSHYMG
S228P WVRQAPGQGLEWMGIINPSMGATSYTOKFRGRVTM
TRDTSTSTVYMELSSLRSEDTAVYYCARLHVIGSYY
PAYLDYWGOQGTMVTVESASTEGPSVFPLAPCSRETS
ESTAALGCLVEDYFPEPVIVEWNSGALTSGVHTFPA
YVLOQSSGLYSLESYVTVPSSSLOGTKTY TCNVDHEPSNT
KVDEKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKD
TEMISRTPEVICVVVBVSQEDPEVOFNWYVDGVEY
HNAKTEPREEQFNSTYRVVSVLTVLHODWLNGKEY
KCKVANKGLPSSIEKTISKAKGOPREPQVYTLPPSQE
EMTENQVSLTCLVEGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLY SRLTVDKSRWOQEGNVFSCEY
MHEALHNHYTOKSLSLSLGK
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124

MAB21

Full fength 1gG1

QOVOLVOSGAEVRKPGASVEVECKASGYTFTSHYMG
WVRQAPGOGLEWMGIHNPSMGATSYTOKFRGRYTM
TRDTSTSTVYMELSSLRSEDTAVY YCARLHVSGSYY
PAYLDYWGOGTMVTVSSASTKGPSVFPLAPSSKSTS
GGTAALGCLVEDYFPEPVTVSWNSGALTSGVHTEFPA
VLOSSGLY SLSSVVTVPSSSLGTOQTYICNVNHKPSNT
KVDBKRVEPESCDKTHTCPPCPAPELLGGPSVFLEFPPK
PKDTLMISRTPEVTCVVVDVSHEDPEVEKFNWYVDG
/EVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNG
KEYKCKVSNKALPAPIEKTISKAKGOPREPQVYTLPP
SREEMTKNQVSLTCLVKGFYPSDIAVEWESNGOQPEN
NYKTTPPVLDSDGSFFLY SKLTVEBEKSRWQOQGNVESC
SYMHEALHNHYTOQKSLSLSPGK

MAB21

Full length
Kappa

EIVMTOQSPATLSVSPGERATLSCRASQSVSSNLAWY
QOKPGOQAPRHLIYGASTRATGIPARFSGSGSGTEFTL
TISSLOSEDFAVYYCQOYIVFPWTFGOUGTEVEIKRTY
AAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAK VO
WEKVDNALOSGNSQESVTEQDSKDSTYSLSSTLTLSK
ADYEKHEVYACEVTHOQGLSSPYVTKSFNRGEC

125

Constani
(Glm(17.1)
aflotype, N297A

ASTKGPSVEPLAPSSKSTSGGTAALGCLVKDYFPEPY
TVSWNSGALTSGVHTFPAVLOQSSGLY SLASVVTVESS
SLOTOTYICNVNHKPSNTKVDKKVEPKSCDKTHTCP
PCPAPELLGGPAVELFPPKPKDTEMISRTPEVICVVY
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYAST
YRVVSVLTVLHODWENGKEYKCEKVSNKALPAPIEK
TISKAKGOPREPQVYTLPPSRDELTKNQVSLTCLVKG
FYPSDIAVEWESNGOPENNYKTTPPVLDSDGRFFLYS
KLTVDKSRWOQOQGNVESCSVMHEALHNHYTOQKSLSE
SPGIC

126

Kappa

Constant

RTYVAAPSVFIFPPSDEQLKSGTASVVCLENNFYPREA
KVOWEVDNALOQSGNSQESVTECDSKDSTYSLASTLT
LSKADYEKHEVYACEVTHQGLSSPVTKSFNRGEC

127

Linker

GGGGES

128 ..

. 137 - See other portions of this disclosure and the electronic version of the Sequence Listing
submitted herewith,

138

mTIGIT2

MHGWLLLVWYVQGLIOAAFLATAIGATAGTIDTERNI
SAEEGGSVILQCHFSSDTAEVTQVDWKOQODOQLLALY
SVDLGWHVASVFSDRVVPGPSLGLTFQSLTMNDTGE
YFCTYHTYPGGIYKGRIFLKVOESSDDRNGLAQFQT
APLGGTMAAVLGLICLMYVTGVTVLARKDK SIRMHS]
ESGLGRTEAEPQEWNLRSLSSPGSPVOTQTAPAGREC
GEQAEDDYADPOEYFNVLSYRSLESFIAVSKTG
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WHAT IS CLAIMED IS:

1. An isolated antigen binding protein (ABP) that specifically binds human TIGIT
(hTIGIT; SEQ ID NO: 1), comprising the following six CDR sequences:

(a) a CDR-H3 having the sequence A-R-D-G-V-L-Xi-L-N-K-R-S-F-D-I, wherein
Xi1is A or T (SEQ ID NO: 128);

(b) a CDR-H2 having the sequence S-1-Y-Y-S-G-X2-T-Y-Y-N-P-S-L-K-S,
wherein Xz, is S, Q or G (SEQ ID NO: 129);

(c) a CDR-H1 having the sequence G-S-1-X3-S-G-X4-Y-Y-W-G, wherein X3 is E
or A, and X4is L, V or S (SEQ ID NO: 130);

(d) a CDR-L3 having the sequence QQHTVRPPLT (SEQ ID NO: 64);

(e) a CDR-L2 having the sequence GASSRAT (SEQ ID NO: 68); and

(H a CDR-LI having the sequence RASQSVSSSYLA (SEQ ID NO: 71).

2. The ABP of claim 1, wherein the ABP comprises:

(a) a CDR-H3 of SEQ ID NO: 32, a CDR-H2 of SEQ ID NO: 40, a CDR-HI of
SEQ ID NO: 54, a CDR-L3 of SEQ ID NO: 64, a CDR-L2 of SEQ ID NO: 68, and a CDR-
L1 of SEQID NO: 71 ;

(b) a CDR-H3 of SEQ ID NO: 31, a CDR-H2 of SEQ ID NO: 40, a CDR-H1 of
SEQ ID NO: 54, a CDR-L3 of SEQ ID NO: 64, a CDR-L2 of SEQ ID NO: 68, and a CDR-
L1 of SEQID NO: 71;

(c) a CDR-H3 of SEQ ID NO: 31, a CDR-H2 of SEQ ID NO: 39, a CDR-H1 of
SEQID NO: 51, a CDK-L3 of SEQ ID NO: 64, a CDR-L2 of SEQ ID NO: 68, and a CDR-
L1 of SEQID NO: 71 ;

(d) a CDR-H3 of SEQ ID NO: 31, a CDR-H2 of SEQ ID NO: 40, a CDR-H1 of
SEQ ID NO: 52, a CDR-L3 of SEQ ID NO: 64, a CDR-L2 of SEQ ID NO: 68, and a CDR-
L1 of SEQID NO: 71 ; or

(e) a CDR-H3 of SEQ ID NO: 31, a CDR-H2 of SEQ ID NO: 41, a CDR-H1 of
SEQ ID NO: 53, a CDR-L3 of SEQ ID NO: 64, a CDR-L2 of SEQ ID NO: 68, and a CDR-
L1 of SEQ ID NO: 71.

3, The ABP of claim 2, wherein:
(a) the ABP of claim 2(a) comprises a Vi sequence of SEQ ID NO: 13 and a VL
sequence of SEQ ID NO: 26;
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(b) the ABP of claim 2(b) comprises a Vi sequence of SEQ ID NO: 12 and a VL
sequence of SEQ ID NO: 26;

(c) the ABP of claim 2(a) comprises a Vi sequence of SEQ ID NO: 14 and a VL
sequence of SEQ ID NO: 26;

(d) the ABP of claim 2(a) comprises a Vi sequence of SEQ ID NO: 15 and a VL
sequence of SEQ ID NO: 26;

(e) the ABP of claim 2(c) comprises a Vi sequence of SEQ ID NO: 9 and a VL
sequence of SEQ ID NO: 26;

) the ABP of claim 2(d) comprises a Vu sequence of SEQ ID NO: 10 and a VL
sequence of SEQ ID NO: 26; or

(g) the ABP of claim 2(e) comprises a Vi sequence of SEQ ID NO: 1 1 anda VL
sequence of SEQ ID NO: 26.

4, The ABP of claim 3, wherein:

(a) the ABP of claim 3(a) comprises (i) a heavy chain of SEQ ID NO: 99 and a
light chain of SEQ ID NO: 92; or (ii) a heavy chain of SEQ ID NO: 100 and a light chain of
SEQ ID NO: 92;

(b) the ABP of claim 3(b) comprises (i) a heavy chain of SEQ ID NO: 97 and a
light chain of SEQ ID NO: 92; or (ii) a heavy chain of SEQ ID NO: 98 and a light chain of
SEQ ID NO: 92;

(c) the ABP of claim 3(c) comprises (i) a heavy chain of SEQ ID NO: 101 and a
light chain of SEQ ID NO: 92; or (ii) a heavy chain of SEQ ID NO: 102 and a light chain of
SEQ ID NO: 92;

(d) the ABP of claim 3(d) comprises (i) a heavy chain of SEQ ID NO: 103 and a
light chain of SEQ ID NO: 92; or (ii) a heavy chain of SEQ ID NO: 104 and a light chain of
SEQ ID NO: 92;

(e) the ABP of claim 3(e) comprises (i) a heavy chain of SEQ ID NO: 90 and a
light chain of SEQ ID NO: 92; or (ii) a heavy chain of SEQ ID NO: 91 and a light chain of
SEQ ID NO: 92;

) the ABP of claim 3(f) comprises (i) a heavy chain of SEQ ID NO: 93 and a
light chain of SEQ ID NO: 92; or (ii) a heavy chain of SEQ ID NO: 94 and a light chain of
SEQ ID NO: 92; or
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(g) the ABP of claim 3(g) comprises (i) a heavy chain of SEQ ID NO: 95 and a
light chain of SEQ ID NO: 92; or (ii) a heavy chain of SEQ ID NO: 96 and a light chain of
SEQ ID NO: 92.

5. The ABP of any one of claims 1-4, wherein the ABP comprises an antibody.

6. The ABP of claim 5, wherein the antibody is a monoclonal antibody.

7. The ABP of claim 5 or 6, wherein the antibody is selected from a human antibody, a

humanized antibody or a chimeric antibody.

8. The ABP of any one of claims 1-7, wherein the ABP is multispecific.

9. The ABP of claim 8, wherein the ABP binds more than one antigen or more than one

epitope on a single antigen.

10. The ABP of any one of claims 1-9, wherein the ABP comprises an antibody fragment.

11. The ABP of any one of claims 1-10, wherein the ABP comprises an alternative
scaffold.
12. The ABP of any one of claims 1-11, wherein the ABP comprises an immunoglobulin

constant region.

13. The ABP of any one of claims 1-12, wherein the ABP comprises a heavy chain
constant region of a class selected from IgA, IgD, IgE, IgG, or IgM.

14. The ABP of claim 13, wherein the ABP comprises a heavy chain constant region of

the class IgG and a subclass selected from 1gG4, 1gGl, 1gG2, or IgG3.
15.  Anisolated polynucleotide encoding an ABP of any one of claims 1-14, a Vu thereof,

a VL thereof, a light chain thereof, a heavy chain thereof or an antigen-binding portion

thereof.
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16. A vector comprising the polynucleotide of claim 15.

17. A host cell comprising the polynucleotide of claim 15 or the vector of claim 16.

18. A method of producing an ABP of any one of claims 1-14, comprising expressing the

ABP in the host cell of claim 17 and isolating the expressed ABP.

19. A pharmaceutical composition comprising an ABP of any one of claims 1-14.

20. The pharmaceutical composition of claim 19, further comprising an antibody that

antagonizes PD-1 or blocks PD-L1 from interacting with PD-1.

21.  Use of the pharmaceutical composition of claim 19 or 20 in the manufacture of a
medicament for treatment of a cancer or a viral infection, wherein the cancer or viral
infection is a cancer or viral infection that can benefit from treatment with an anti-TIGIT

ABP.

22. The use of claim 21, wherein the cancer is selected from a solid tumor and a

hematological tumor.

23.  Use of the pharmaceutical composition of claim 19 or 20 in the manufacture of a
medicament for treatment of a disease or condition that was not responsive to a prior therapy,
wherein the disease or condition is a disease or condition that can benefit from treatment with

an anti-TIGIT ABP.

24. The use of claim 23, wherein the prior therapy was a therapy comprising an agent that

inhibits the interaction between PD-1 and PD-L1.

25. A method of treating or preventing a disease or condition in a subject in need thereof,
comprising administering to the subject an effective amount of an ABP of any one of claims
1-14 or a pharmaceutical composition of claim 19 or 20, wherein the disease or condition is a

disease or condition that can benefit from treatment with an anti-TIGIT ABP.
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26. The method of claim 25, wherein the disease or condition is a cancer or viral

infection.

217. The method of claim 26, wherein the disease or condition is a cancer, and the cancer

is selected from a solid tumor and a hematological tumor.

28. A method of modulating an immune response in a subject in need thereof, comprising
administering to the subject an effective amount of an ABP of any one of claims 1-14 or a

pharmaceutical composition of claim 19 or 20.

29. The method of any one of claims 25-28, further comprising administering one or more

additional therapeutic agents to the subject.

30. The method of claim 29, wherein the additional therapeutic agent is selected from an
agent that inhibits the interaction between PD-1 and PD-L1, a chemotherapy, an

immunostimulatory agent, radiation, and combinations thereof.

31 The method of claim 30, wherein the additional therapeutic agent is an agent that
inhibits the interaction between PD-1 and PD-L1 and wherein the agent that inhibits the
interaction between PD-1 and PD-L1 is selected from an antibody, a peptidomimetic, a small

molecule or a nucleic acid encoding such agent.

32. The method of claim 31, wherein the agent that inhibits the interaction between PD-1
and PD-L1 is selected from pembrolizumab, nivolumab, atezolizumab, avelumab,

durvalumab, BMS-936559, sulfamonomethoxine 1, and sulfamethizole 2.

33.  The method of any one of claims 29-32, wherein the additional therapeutic agent is

formulated in the same pharmaceutical composition as the ABP.

34. The method of any one of claims 29-32, wherein the additional therapeutic agent is

formulated in a different pharmaceutical composition from the ABP.

35.  The method of any one of claims 29-32 or 34, wherein the additional therapeutic

agent is administered prior to administering the ABP.

151



14 Jul 2023

2016331052

36.  The method of any one of claims 29-32 or 34, wherein the additional therapeutic

agent is administered after administering the ABP.

37.  The method of any one of claims 29-34, wherein the additional therapeutic agent is

administered contemporaneously with the ABP.
38.  The method of any one of claims 25-37, wherein the subject is a subject that has been
treated with an agent that inhibits the interaction between PD-1 and PD-L1 prior to

performing such method.

39.  The method of any one of claims 25-38, wherein the disease or condition afflicting

the subject was not responsive to a prior therapy.

40. The method of claim 39, wherein the prior therapy was a therapy comprising an agent

that inhibits the interaction between PD-1 and PD-L1.

41.  Akit comprising a pharmaceutical composition of claim 19, and instructions for the use

of such pharmaceutical composition.
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037856-0002-W001SequenceListing
SEQUENCE LISTING

<110> HICKLIN, Daniel et al.
<120> ANTI-TIGIT ANTIGEN-BINDING PROTEINS AND METHODS OF USE THEREOF
<130> 037856.0002

<150> US 62/235,990
<151> 2015-10-01

<160> 138

<170> Patentln version 3.5
<210> 1

<211> 244

<212> PRT
<213> Homo sapiens

<220>

<221> misc_Tfeature
<222> (1)..(244)
<223> hTIGIT

<400> 1

Met Arg Trp Cys Leu Leu Leu lle Trp Ala GIn Gly Leu Arg GIn Ala
1

Pro Leu Ala Ser Gly Met Met Thr Gly Thr Ile Glu Thr Thr Gly Asn
20 25 30

Ile Ser Ala Glu Lys Gly Gly Ser lle Ile Leu GIn Cys His Leu Ser
35 40 45

Ser Thr Thr Ala GIn Val Thr GIn Val Asn Trp Glu GIn GIn Asp GIn
50 55 60

Leu Leu Ala Ile Cys Asn Ala Asp Leu Gly Trp His Ile Ser Pro Ser
65 70 75 80

Phe Lys Asp Arg Val Ala Pro Gly Pro Gly Leu Gly Leu Thr Leu GIn
85 90 95

Ser Leu Thr Val Asn Asp Thr Gly Glu Tyr Phe Cys lle Tyr His Thr
100 105 110

Tyr Pro Asp Gly Thr Tyr Thr Gly Arg Ile Phe Leu Glu Val Leu Glu
115 120 125

Ser Ser Val Ala Glu His Gly Ala Arg Phe GIn Ile Pro Leu Leu Gly
130 135 140

Ala Met Ala Ala Thr Leu Val Val lle Cys Thr Ala Vval l1le Vval Vval
145 150 155 160

Page 1



037856-0002-W001SequenceListing
Val Ala Leu Thr Arg Lys Lys Lys Ala Leu Arg lle His Ser Val Glu
165 170 175

Gly Asp Leu Arg Arg Lys Ser Ala Gly GIn Glu Glu Trp Ser Pro Ser
180 185 190

Ala Pro Ser Pro Pro Gly Ser Cys Val GIn Ala Glu Ala Ala Pro Ala
195 200 205

Gly Leu Cys Gly Glu GIn Arg Gly Glu Asp Cys Ala Glu Leu His Asp
210 215 220

Tyr Phe Asn Val Leu Ser Tyr Arg Ser Leu Gly Asn Cys Ser Phe Phe
225 230 235 240

Thr Glu Thr Gly

<210> 2

<211> 245

<212> PRT

<213> Macaca fascicularis

<220>

<221> misc_feature
<222> (1)..(245)
<223> CcTIGIT

<400> 2
Met Arg Trp Cys Leu Phe Leu lle Trp Ala GIn Gly Leu Arg GIn Ala
1 5 10 15

Pro Leu Ala Ser Gly Met Met Thr Gly Thr Ile Glu Thr Thr Gly Asn
20 25 30

Ile Ser Ala Lys Lys Gly Gly Ser Val Ile Leu GIn Cys His Leu Ser
35 40 45

Ser Thr Met Ala GIn Val Thr GIn Val Asn Trp Glu GIn His Asp His
50 55 60

Ser Leu Leu Ala Ile Arg Asn Ala Glu Leu Gly Trp His Ile Tyr Pro
65 70 75 80

Ala Phe Lys Asp Arg Val Ala Pro Gly Pro Gly Leu Gly Leu Thr Leu
85 90 95

GIn Ser Leu Thr Met Asn Asp Thr Gly Glu Tyr Phe Cys Thr Tyr His
100 105 110

Thr Tyr Pro Asp Gly Thr Tyr Arg Gly Arg lle Phe Leu Glu Val Leu
115 120 125

Page 2



Glu

Gly

145

Val

Glu

Ser

Ala

Asp

225

Phe

Ser

130

Ala

Val

Ser

Ala

Gly

Tyr

Thr

<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<400>

1

Ala

Asn

Ser

GlIn

65

val

Phe

Ile

Ser

50

Leu

Phe

Ser

Met

Val

Gly

Pro

195

Leu

Phe

Glu

3
241
PRT

Val Ala

Ala Met

Leu Ala

165

Leu GIn

180

Ser Pro

Cys Gly

Asn Val

Thr Gly
245

Mus musculus

misc

feature

(1).-(241)
mT1GIT

3

Leu

Ser

35

Asp

Leu

Ser

Met His Gly Trp Leu
5

Ala Thr
20

Ala Glu
Thr Ala

Ala Ile

Asp Arg
85

Glu

Met

150

Arg

Arg

Pro

Glu

Leu
230

Leu

Gly

Glu

Glu

Tyr

70

Val

037856-0002-W001SequenceListing

His Ser Ala Arg Phe GIn Ile Pro Leu

135

Leu

Lys

Lys

Gly

GIn

215

Ser

Leu

Ala

Gly

Val

55

Ser

Val

Val

Lys

Ser

Ser

200

GIn

Tyr

Val

Thr

Gly

40

Thr

Val

Pro

Val

Lys

Thr

185

Cys

Gly

Arg

Trp

Ala

25

Ser

GIn

Asp

Gly

lle

Ser

170

Gly

Val

Asp

Ser

Val

10

Gly

Val

Val

Leu

Pro
90

Cys

155

Leu

GIn

GIn

Asp

Leu
235

GlIn

Thr

Ile

Asp

Gly

75

Ser

Page 3

140

lle

Arg

Glu

Ala

Cys

220

Gly

Gly

Leu
Trp
60

Trp

Leu

Ala

Ile

Glu

Glu

205

Ala

Ser

Leu

Asp

GlIn

45

Lys

Gly

Val

His

GIn

190

Ala

Glu

Cys

Thr

30

Cys

GIn

val

Leu

Ile

Ser

175

Ile

Ala

Leu

Ser

GIn

15

Lys

His

GIn

Ala

Thr
95

Leu

Val

160

Val

Pro

Pro

Phe
240

Arg

Phe

Asp

Ser

80

Phe



037856-0002-W001SequenceListing

GIn Ser Leu Thr Met Asn Asp Thr Gly Glu Tyr Phe Cys Thr Tyr His
100 105 110

Thr Tyr Pro Gly Gly Ile Tyr Lys Gly Arg lle Phe Leu Lys Val GIn
115 120 125

Glu Ser Ser Val Ala GIn Phe GIn Thr Ala Pro Leu Gly Gly Thr Met
130 135 140

Ala Ala Val Leu Gly Leu lle Cys Leu Met Val Thr Gly Val Thr Vval
145 150 155 160

Leu Ala Arg Lys Lys Ser lle Arg Met His Ser lle Glu Ser Gly Leu
165 170 175

Gly Arg Thr Glu Ala Glu Pro GIn Glu Trp Asn Leu Arg Ser Leu Ser
180 185 190

Ser Pro Gly Ser Pro Val GIn Thr GIn Thr Ala Pro Ala Gly Pro Cys
195 200 205

Gly Glu GIn Ala Glu Asp Asp Tyr Ala Asp Pro GIn Glu Tyr Phe Asn
210 215 220

Val Leu Ser Tyr Arg Ser Leu Glu Ser Phe lle Ala Val Ser Lys Thr
225 230 235 240

Gly

<210> 4

<211> 123

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB1-1gG4; VH

<400> 4
GIn Leu GIn Leu GIn Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu
1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ile Thr Ser Ser
20 25 30

Ser Tyr Tyr Trp Gly Trp Ile Arg GIn Pro Pro Gly Lys Gly Leu Glu
35 40 45

Trp 1le Gly Ser lle Tyr Tyr Ser Gly Ala Thr Phe Tyr Asn Pro Ser
50 55 60

Page 4
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Leu Lys Ser Arg Val Thr lle Ser Val Asp Thr Ser Lys Asn GIn Phe

65

70

Ser Leu Lys Leu Ser Ser Val Thr Ala

85

Cys Ala Arg Asp Ala Asn Tyr Tyr Gly

100

Trp Gly GIn Gly Thr Leu Val
115

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5
123
PRT

Artificial Sequence

Synthetic - MAB2-1gG4; VH

5

GIn Leu GIn Leu

1

Thr Leu

Lys Tyr

Trp lle
50

Leu Lys
65

Ser Leu

Cys Ala

Trp Gly

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Ser

Tyr
35

Gly

Ser

Lys

Arg

GIn

115

6
123
PRT

Leu

20

Trp

Ser

Arg

Leu

Asp

100

Gly

Thr
120

GIn Glu Ser Gly

5

Thr

Gly

Ile

val

Ser

85

Ala

Thr

Cys

Trp

Tyr

Thr

70

Ser

Asn

Leu

Thr

Val

Tyr

Val

Artificial Sequence

Synthetic - MAB3-1gG4; VH

6

Val

Arg

40

Ser

Ser

Thr

Tyr

Thr
120

105

Val

Pro

Ser

25

GIn

Gly

Val

Ala

Gly

105

Val

75

Ala Asp Thr Ala Vval
90

Ser Ala Trp Ala Phe
110

Ser Ser

Gly Leu Val Lys Pro
10

Gly Gly Ser lle Ser
30

Pro Pro Gly Lys Gly
45

Ser Thr Phe Tyr Asn
60

Asp Thr Ser Lys Asn
75

Ala Asp Thr Ala Vval
90

Ser Ala Trp Ala Phe
110

Ser Ser

Page 5

Tyr
95

Asp

Ser

15

Ser

Leu

Pro

GIn

Tyr

95

Asp

80

Tyr

Pro

Glu

Ser

Glu

Ser

Phe

80

Tyr

Pro



037856-0002-W001SequenceListing
GIn Leu GIn Leu GIn Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu
10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ille Ser Ser Thr
20 25 30

Ser His Tyr Trp Gly Trp Ile Arg GIn Pro Pro Gly Lys Gly Leu Glu
35 40 45

Trp 1le Gly Ser lle Tyr Tyr Ser Gly Ser Thr Phe Tyr Asn Pro Ser
50 55 60

Leu Lys Ser Arg Val Thr lle Ser Val Asp Thr Ser Lys Asn GIn Phe
65 70 75 80

Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 90 95

Cys Ala Arg Asp Ala Asn Tyr Tyr Gly Ser Ala Trp Ala Phe Asp Pro
100 105 110

Trp Gly GIn Gly Thr Leu Val Thr VvVal Ser Ser
115 120

<210> 7

<211> 123

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB4-1gG4; VH

<400> 7
GIn Leu GIn Leu GIn Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu
1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ille Ser Ser Thr
20 25 30

Ser His Tyr Trp Gly Trp Ile Arg GIn Pro Pro Gly Lys Gly Leu Glu
35 40 45

Trp 1le Gly Ser lle Tyr Tyr Ser Gly Ser Thr Phe Tyr Asn Pro Ser
50 55 60

Leu Lys Ser Arg Val Thr lle Ser Val Asp Thr Ser Lys Asn GIn Phe
65 70 75 80

Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 90 95

Cys Ala Arg Asp Ala Asn Tyr Tyr Gly Gly Ala Trp Ala Phe Asp Pro
100 105 110

Page 6
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Trp Gly GIn Gly Thr Leu Val Thr Vval Ser Ser
115 120

<210> 8

<211> 123

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB5-1gG4; VH

<400> 8

GIn Leu GIn Leu GIn Glu Ser Gly Pro Gly Leu Val Lys Pro
1 5 10

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser lle Ser
20 25 30

Ser His Tyr Trp Gly Trp Ile Arg GIn Pro Pro Gly Lys Gly
35 40 45

Trp 1le Gly Ser Ile Tyr Tyr Ser Gly Ser Thr Phe Tyr Asn
50 55 60

Leu Lys Gly Arg Val Thr 1lle Ser Val Asp Thr Ser Lys Asn
65 70 75

Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val
85 90

Cys Ala Arg Asp Ala Asn Tyr Tyr Gly Ser Ala Trp Ala Phe
100 105 110

Trp Gly GIn Gly Thr Leu Val Thr Vval Ser Ser
115 120

<210> 9

<211> 123

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB6-1gG4; VH

<400> 9

GIn Leu GIn Leu GIn Glu Ser Gly Pro Gly Leu Val Lys Pro
1 5 10

Ser

15

Ser

Leu

Pro

GIn

Tyr

95

Asp

Ser
15

Glu

Thr

Glu

Ser

Phe

80

Tyr

Pro

Glu

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ile Glu Ser Gly
25

20 30

Ser Tyr Tyr Trp Gly Trp Ile Arg GIn Pro Pro Gly Lys Gly Leu Glu
35 40 45
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Trp 1le Gly Ser lle Tyr Tyr Ser Gly Gly Thr Tyr Tyr Asn Pro Ser
50 55 60

Leu Lys Ser Arg Val Thr lle Ser Val Asp Thr Ser Lys Asn GIn Phe
65 70 75 80

Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 90 95

Cys Ala Arg Asp Gly Val Leu Thr Leu Asn Lys Arg Ser Phe Asp lle
100 105 110

Trp Gly GIn Gly Thr Met Val Thr VvVal Ser Ser
115 120

<210> 10

<211> 123

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB7-1gG4; VH

<400> 10

GIn vVal GIn Leu GIn Glu Ser Gly Pro Gly Leu Val Lys Pro Ser GIn
1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ile Glu Ser Gly
20 25 30

Val Tyr Tyr Trp Gly Trp 1lle Arg GIn Pro Pro Gly Lys Gly Leu Glu
35 40 45

Trp 1le Gly Ser lle Tyr Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser
50 55 60

Leu Lys Ser Arg Val Thr lle Ser Val Asp Thr Ser Lys Asn GIn Phe
65 70 75 80

Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 90 95

Cys Ala Arg Asp Gly Vval Leu Thr Leu Asn Lys Arg Ser Phe Asp lle
100 105 110

Trp Gly GIn Gly Thr Met Val Thr VvVal Ser Ser
115 120

<210> 11

<211> 123

<212> PRT

<213> Artificial Sequence
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<220>
<223> Synthetic - MAB8-1gG4; VH

<400> 11
GIn Leu GIn Leu GIn Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu
1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ile Ala Ser Gly
20 25 30

Ser Tyr Tyr Trp Gly Trp Ile Arg GIn Pro Pro Gly Lys Gly Leu Glu
35 40 45

Trp 1le Gly Ser lle Tyr Tyr Ser Gly GIn Thr Tyr Tyr Asn Pro Ser
50 55 60

Leu Lys Ser Arg Val Thr lle Ser Val Asp Thr Ser Lys Asn GIn Phe
65 70 75 80

Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 90 95

Cys Ala Arg Asp Gly Val Leu Thr Leu Asn Lys Arg Ser Phe Asp lle
100 105 110

Trp Gly GIn Gly Thr Met Val Thr VvVal Ser Ser
115 120

<210> 12

<211> 123

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB9-1gG4; VH

<400> 12
GIn val GIn Leu GIn Glu Ser Gly Pro Gly Leu Val Lys Pro Ser GIn
1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ile Glu Ser Gly
20 25 30

Leu Tyr Tyr Trp Gly Trp Ile Arg GIn Pro Pro Gly Lys Gly Leu Glu
35 40 45

Trp 1le Gly Ser lle Tyr Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser
50 55 60

Leu Lys Ser Arg Val Thr lle Ser Val Asp Thr Ser Lys Asn GIn Phe
65 70 75 80
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Cys Ala Arg A

1

85

037856-0002-W001SequenceListing
Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr
5

sp Gly val Leu Thr
00

90

9

Tyr

Leu Asn Lys Arg Ser Phe Asp lle

105

Trp Gly GIn Gly Thr Met Val Thr VvVal Ser Ser

<210>
<211>
<212>
<213>

<220>
<223>

<400>
GIn Vval
1

Thr Leu

Leu Tyr

Trp lle
50

Leu Lys
65

Ser Leu

Cys Ala

Trp Gly

<210>
<211>
<212>
<213>

<220>
<223>

<400>

115

13
123
PRT

Artificial Sequence

120

Synthetic - MAB10-19gG4; VH

13
GIn

Ser

Tyr

35

Ser

Lys

Arg

GIn

115

14
123
PRT

Leu

Leu

20

Trp

Ser

Arg

Leu

Asp

100

Gly

GIn Glu Ser Gly Pro

5

Thr

Gly

Ile

Ala

Ser

85

Gly

Thr

Cys

Trp

Tyr

Thr

70

Ser

Val

Met

Thr

Val

Leu

Val

Artificial Sequence

Val

Arg

40

Ser

Ser

Thr

Ala

Thr
120

Ser

25

GIn

Gly

Val

Ala

Leu

105

Val

Synthetic - MAB11-19gG4; VH

14

Gly
10

Gly
Pro
Ser
Asp
Ala
90

Asn

Ser

Leu

Gly

Pro

Thr

Thr

75

Asp

Lys

Ser

Val

Ser

Gly

Tyr

60

Ser

Thr

Arg

Lys

Ile

Lys

45

Tyr

Lys

Ala

Ser

110

Pro

Glu

30

Gly

Asn

Asn

val

Phe
110

Ser

15

Ser

Leu

Pro

GIn

Tyr

95

Asp

GIn

Gly

Glu

Ser

Phe

80

Ile

GIn vVal GIn Leu GIn Glu Ser Gly Pro Gly Leu Val Lys Pro Ser GIn

1

5

10
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Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ile Glu Ser Gly
20 25 30

Leu Tyr Tyr Trp Gly Trp Ile Arg GIn Pro Pro Gly Lys Gly Leu Glu
35 40 45

Trp 1le Gly Ser lle Tyr Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser
50 55 60

Leu Lys Ser Arg Val Thr lle Ser Val Asp Thr Ser Lys Asn GIn Phe
65 70 75 80

Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 90 95

Cys Ala Arg Asp Gly Vval Leu Ala Leu Asn Lys Arg Ser Phe Asp lle
100 105 110

Trp Gly GIn Gly Thr Met Val Thr Val Ser Ser
115 120

<210> 15

<211> 123

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB12-1gG4; VH

<400> 15
GIn Val GIn Leu GIn Glu Ser Gly Pro Gly Leu Val Lys Pro Ser GIn
1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Ala Ser Gly Gly Ser Ile Glu Ser Gly
20 25 30

Leu Tyr Tyr Trp Gly Trp Ile Arg GIn Pro Pro Gly Lys Gly Leu Glu
35 40 45

Trp 1le Gly Ser lle Tyr Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser
50 55 60

Leu Lys Ser Arg Val Thr lle Ser Val Asp Thr Ser Lys Asn GIn Phe
65 70 75 80

Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 90 95

Cys Ala Arg Asp Gly Val Leu Ala Leu Asn Lys Arg Ser Phe Asp lle
100 105 110

Trp Gly GIn Gly Thr Met Val Thr VvVal Ser Ser
115 120
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<210> 16

<211> 121

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB13-1gG4; VH

<400> 16

GIn val GIn Leu Val GIn Ser Gly Ala Glu VvVal Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Gly Asn Tyr
20 25 30

Tyr Met His Trp Val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Met
35 40 45

Gly 1le Ile Asn Pro Ser Leu Gly Leu Thr Ser Tyr Ala GIn Lys Phe
50 55 60

GIn Gly Arg Val Thr Met Thr Arg Asp Thr Ser Thr Ser Thr Vval Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Gly Gly Arg Thr Thr Trp lle Gly Ala Phe Asp lle Trp Gly
100 105 110

GIn Gly Thr Met Val Thr Val Ser Ser
115 120

<210> 17

<211> 121

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB14-1gG4; VH

<400> 17
GIn val GIn Leu Val GIn Ser Gly Ala Glu VvVal Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Pro Ala Tyr
20 25 30

Tyr Met His Trp Val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Met
35 40 45

Gly 1le Ile Asn Pro Ser Leu Gly Leu Thr Ser Tyr Ala GIn Lys Phe
50 55 60
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GIn Gly Arg Vval Thr
65

85
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Met Thr Arg Asp Thr Ser Thr Ser Thr val Tyr

70

75

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr
90 95

Ala Arg Gly Gly Arg Thr Thr Trp
100

Ile Gly Ala Phe Asp Ile Trp

105

GIn Gly Thr Met Val Thr Val Ser Ser

115

120

<210> 18

<211> 121

<212> PRT

<213> Artificial Sequence

<220>

<223> Synthetic - MAB15-1gG4; VH

<400> 18

GIn val GIn Leu Val GIn Ser Gly Ala Glu Vval

1 5 10

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr
20 25

Tyr Met His Trp Val Arg GIn Ala Pro Gly GIn

35 40
Gly 1le Ile Asn Pro Ser Ile Gly Leu Thr Ser
50 55

GIn Gly Arg Val Thr Met Thr Arg Asp Thr Ser

65 70 75

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr

85 90

Ala Arg Gly Gly Arg Thr Thr Trp lle Gly Ala
100 105

GIn Gly Thr Met Val Thr Val Ser Ser

115 120

<210> 19

<211> 121

<212> PRT

<213> Artificial Sequence

<220>

<223> Synthetic - MAB16-1gG4; VH

Page 13

Lys

Thr

Gly

Tyr

60

Thr

Ala

Phe

Lys

Phe

Leu

45

Ala

Ser

val

Asp

110

Pro Gly
15

Arg Glu
30

Glu Trp

Arg Lys

Thr Val

Tyr Tyr

95

Ile Trp
110

80

Cys

Ala

Tyr

Met

Phe

Tyr

80

Cys

Gly



<400>

GlIn

1

Ser

Tyr

Gly

GlIn

65

Met

Ala

val

val

Met

Ile

50

Glu

Arg

19

GIn

Lys

His

35

Arg

Leu

Gly

Leu

val

20

Trp

Asn

val

Ser

Gly
100

val

Ser

val

Pro

Thr

Ser

85

Arg

GIn

Cys

Arg

Ser

Met

70

Leu

Thr

037856-0002-W001SequenceListing

Ser

Lys

GIn

Ile

55

Thr

Arg

Thr

Gly

Ala

Ala

40

Gly

Arg

Ser

Trp

Ala Glu val Lys Lys Pro Gly

Ser

25

Pro

Leu

Asp

Glu

Ile
105

GIn Gly

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Thr Met Val Thr Val Ser Ser
115 120

20
121
PRT
Artificial Sequence

Synthetic - MAB17-19gG4; VH
20

GIn val GIn Leu Val GIn Ser Gly Ala

1

5

Ser Val Lys Val Ser Cys Lys Ala Ser

20 25

Tyr 1le His Trp Val Arg GIn Ala Pro

35 40

Gly 1le Ile Asn Pro Ser Leu Gly Leu

50

55

GIn Gly Arg Val Thr Met Thr Arg Asp

65

70

Met Glu Leu Ser Ser Leu Arg Ser Glu

85

10

Gly Tyr
Gly GIn
Thr Ser

Thr Ser
75

Asp Thr
90

Gly Ala

Glu Vval
10

Gly Tyr
Gly GIn
Thr Ser
Thr Ser

75

Asp Thr
90

Page 14

Thr

Gly

Tyr

60

Thr

Ala

Leu

Lys

Thr

Gly

Tyr

60

Thr

Ala

Phe

Leu

45

Ala

Ser

val

Asp

Lys

Phe

Leu

45

Ala

Ser

val

Arg

30

Glu

Arg

Thr

Tyr

Ile
110

Pro

Pro

30

Glu

Arg

Thr

Tyr

15

Glu

Trp

Lys

val

Tyr

95

Trp

Gly

15

Ala

Trp

Lys

val

Tyr
95

Ala

Tyr

Met

Phe

Tyr

80

Cys

Gly

Ala

Tyr

Met

Phe

Tyr

80

Cys
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Ala Arg Gly Gly Arg Thr Thr Trp lle Gly Ala Leu Asp lle Trp Gly
100 105 110

GIn Gly Thr Met Val Thr Val Ser Ser
115 120

<210> 21

<211> 121

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB18-1gG4; VH

<400> 21
GIn val GIn Leu Val GIn Ser Gly Ala Glu vVal Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Pro Ala Tyr
20 25 30

Tyr Met His Trp Val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Met
35 40 45

Gly 1le Ile Asn Pro Ser Leu Gly Leu Thr Ser Tyr Ala Arg Lys Phe
50 55 60

GIn Gly Arg Val Thr Met Thr Arg Asp Thr Ser Thr Ser Thr val Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Gly Gly Arg Thr Thr Trp lle Gly Ala Phe Asp lle Trp Gly
100 105 110

GIn Gly Thr Met Val Thr Val Ser Ser
115 120

<210> 22

<211> 123

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB19-1gG4; VH

<400> 22
GIn val GIn Leu Val GIn Ser Gly Ala Glu vVal Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser His
20 25 30
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Tyr Met Gly Trp Val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Met
35 40 45

Gly val Ile Asn Pro Ser Met Gly Ala Thr Ser Tyr Ala GIn Lys Phe
50 55 60

GIn Gly Arg Val Thr Met Thr Arg Asp Thr Ser Thr Ser Thr val Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Leu His Val Ser Gly Ser Tyr Tyr Pro Ala Tyr Leu Asp Tyr
100 105 110

Trp Gly GIn Gly Thr Met Val Thr VvVal Ser Ser
115 120

<210> 23

<211> 123

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB20-1gG4; VH

<400> 23
GIn val GIn Leu Val GIn Ser Gly Ala Glu vVal Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser His
20 25 30

Tyr Met Gly Trp Val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Val
35 40 45

Gly 1le Ile Asn Pro Ser Met Gly Ala Thr Ser Tyr Ala GIn Lys Phe
50 55 60

GIn Gly Arg Val Thr Met Thr Arg Asp Thr Ser Thr Ser Thr val Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Leu His Val Ser Gly Ser Tyr Tyr Pro Ala Tyr Leu Asp Tyr
100 105 110

Trp Gly GIn Gly Thr Met Val Thr VvVal Ser Ser
115 120

<210> 24
<211> 123
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<212>
<213>

<220>
<223>

<400>

PRT

037856-0002-W001SequenceListing

Artificial Sequence

Synthetic - MAB21-19gG4; VH

24

GIn val GIn Leu Val GIn Ser Gly Ala

1

Ser Val

Tyr Met

Gly lle
50

Arg Gly
65

Met Glu

Ala Arg

Trp Gly

<210>
<211>
<212>
<213>

<220>
<223>
<400>

Glu lle
1

Glu Arg Ala Thr Leu Ser Cys Arg A
2

Leu Ala Trp Tyr GIn GIn Lys Pro Gly GIn Ala Pro Arg
35 40

5

Lys Val Ser
20

Gly Trp Val
35

Ile Asn Pro

Arg Val Thr

Leu Ser Ser
85

Leu His Val
100

GIn Gly Thr
115

25
106
PRT

Cys

Arg

Ser

Met

70

Leu

Ser

Met

Lys

GIn

Met

55

Thr

Arg

Gly

Val

Artificial Sequence

Ala

Ala

40

Gly

Arg

Ser

Ser

Thr
120

Ser

25

Pro

Ala

Asp

Glu

Tyr
105

Val

Glu

10

Gly

Gly

Thr

Thr

Asp

90

Tyr

Ser

Val Lys Lys

Tyr Thr Phe

GIn Gly Leu
45

Ser Tyr Thr
60

Ser Thr Ser
75
Thr Ala Val

Pro Ala Tyr

Ser

Synthetic - MAB1-1gG4, MAB2-1gG4, MAB3-1gG4,
MAB5-1gG4; VL

25

Val Leu Thr GIn Ser Pro Ala Thr Leu Ser Leu

5

20

10

la Ser GIn Ser Val
5

45

Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ille Pro Ala Arg
50 55

60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr 1le Ser Ser
Page 17

Pro Gly
15

Thr Ser
30

Glu Trp

GIn Lys

Thr Val

Tyr Tyr

95

Leu Asp
110

Ala

Met

Phe

Tyr

80

Cys

Tyr

MAB4-1gG4,

Ser Pro
15

Ser Ser

30

Leu Leu

Phe Ser

Leu Glu

Gly

Tyr

Ile

Gly

Pro
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65 70 75 80

Glu Asp Phe Ala Val Tyr Tyr Cys GIn GIn His Phe Asn Leu Pro Thr
85 90 95

Phe Gly Gly Gly Thr Lys Val Glu lle Lys
100 105

<210> 26

<211> 109

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB6-1gG4, MAB7-1gG4, MABS-1gG4, MAB9-1gG4,
MAB10-1gG4, MAB11-1gG4, MAB12-1gG4; VL

<400> 26

Glu 1le Val Leu Thr GIn Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn Ser Val Ser Ser Ser
20 25 30

Tyr Leu Ala Trp Tyr GIn GIn Lys Pro Gly GIn Ala Pro Arg Leu Leu
35 40 45

Ile Tyr Gly Ala Ser Ser Arg Ala Thr Gly lle Pro Asp Arg Phe Ser
50 55 60

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu
65 70 75 80

Pro Glu Asp Phe Ala Val Tyr Tyr Cys GIn GIn His Thr Vval Arg Pro
85 90 95

Pro Leu Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys
100 105

<210> 27

<211> 108

<212> PRT

<213> Artificial Sequence

<220>

<223> Synthetic - MAB13-19gG4, MAB14-1gG4, MAB15-1gG4, MAB16-19G4,
MAB17-1gG4, MAB18-1gG4; VL

<400> 27

Glu 1le Val Met Thr GIn Ser Pro Ala Thr Leu Ser Val Ser Pro Gly

1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn Ser Val Ser Ser Asn
20 25 30
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Leu Ala Trp Tyr GIn GIn Lys Pro Gly GIn Ala Pro Arg Leu Leu lle
35 40 45

Tyr Gly Ala Ser Thr Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr lle Ser Ser Leu GIn Ser
65 70 75 80

Glu Asp Phe Ala Val Tyr Tyr Cys GIn GIn Tyr Val Val Trp Pro Pro
85 90 95

Leu Thr Phe Gly Gly Gly Thr Lys Vval Glu lle Lys
100 105

<210> 28

<211> 107

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB19-19gG4, MAB20-1gG4, MAB21-1gG4; VL

<400> 28

Glu 1le Val Met Thr GIn Ser Pro Ala Thr Leu Ser Val Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn Ser Val Ser Ser Asn
20 25 30

Leu Ala Trp Tyr GIn GIn Lys Pro Gly GIn Ala Pro Arg His Leu lle
35 40 45

Tyr Gly Ala Ser Thr Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr lle Ser Ser Leu GIn Ser
65 70 75 80

Glu Asp Phe Ala Val Tyr Tyr Cys GIn GIn Tyr Ile Val Phe Pro Trp
85 90 95

Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105

<210> 29

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB1-19gG4, MAB2-19gG4, MAB3-1gG4, MAB5-1gG4; H3-IMGT

<400> 29
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Ala Arg Asp Ala Asn Tyr Tyr Gly Ser Ala Trp Ala Phe Asp Pro
1 5 10 15

<210> 30

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB4-1gG4; H3-IMGT

<400> 30

Ala Arg Asp Ala Asn Tyr Tyr Gly Gly Ala Trp Ala Phe Asp Pro
1 5 10 15

<210> 31

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB6-19G4, MAB7-1gG4, MAB8-1gG4, MAB9-1gG4; H3-IMGT

<400> 31

Ala Arg Asp Gly Val Leu Thr Leu Asn Lys Arg Ser Phe Asp lle
1 5 10 15

<210> 32

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB10-1gG4, MAB11-1gG4, MAB12-19gG4; H3-IMGT

<400> 32

Ala Arg Asp Gly Val Leu Ala Leu Asn Lys Arg Ser Phe Asp lle
1 5 10 15

<210> 33

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB13-1gG4, MAB14-19gG4, MAB15-1gG4, MAB18-1gG4;
H3-IMGT

<400> 33
Ala Arg Gly Gly Arg Thr Thr Trp 1le Gly Ala Phe Asp lle
1 5 10

<210> 34

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
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<223> Synthetic - MAB16-1gG4, MAB17-19gG4; H3-IMGT

<400> 34
Ala Arg Gly Gly Arg Thr Thr Trp 1le Gly Ala Leu Asp lle
1 5 10

<210> 35

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB19-1gG4, MAB20-1gG4, MAB21-1gG4; H3-IMGT

<400> 35

Ala Arg Leu His Val Ser Gly Ser Tyr Tyr Pro Ala Tyr Leu Asp Tyr
1 5 10 15

<210> 36

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MABl-1gG4; H2-Kabat

<400> 36

Ser lle Tyr Tyr Ser Gly Ala Thr Phe Tyr Asn Pro Ser Leu Lys Ser
1 5 10 15

<210> 37

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB2-1gG4, MAB3-1gG4, MAB4-1gG4; H2-Kabat

<400> 37

Ser lle Tyr Tyr Ser Gly Ser Thr Phe Tyr Asn Pro Ser Leu Lys Ser
1 5 10 15

<210> 38

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB5-1gG4; H2-Kabat

<400> 38

Ser lle Tyr Tyr Ser Gly Ser Thr Phe Tyr Asn Pro Ser Leu Lys Gly
1 5 10 15

<210> 39

<211> 16

<212> PRT

<213> Artificial Sequence
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<220>
<223> Synthetic - MAB6-1gG4; H2-Kabat

<400> 39

Ser lle Tyr Tyr Ser Gly Gly Thr Tyr Tyr Asn Pro Ser Leu Lys Ser
1 5 10 15

<210> 40

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB7-1gG4, MAB9-1gG4, MAB10-1gG4, MAB11-1gG4,
MAB12-1gG4; H2-Kabat

<400> 40

Ser lle Tyr Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser Leu Lys Ser
1 5 10 15

<210> 41

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB8-1gG4; H2-Kabat

<400> 41

Ser lle Tyr Tyr Ser Gly GIn Thr Tyr Tyr Asn Pro Ser Leu Lys Ser
1 5 10 15

<210> 42

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB13-1gG4, MAB14-1gG4; H2-Kabat

<400> 42
Ile 1le Asn Pro Ser Leu Gly Leu Thr Ser Tyr Ala GIn Lys Phe GIn
1 5 10 15

Gly

<210> 43

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB15-1gG4, MAB16-1gG4; H2-Kabat

<400> 43

Ile 1le Asn Pro Ser lle Gly Leu Thr Ser Tyr Ala Arg Lys Phe GIn
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1 5 10 15

Gly

<210> 44

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB17-1gG4, MAB18-1gG4; H2-Kabat

<400> 44

Ile 1le Asn Pro Ser Leu Gly Leu Thr Ser Tyr Ala Arg Lys Phe GIn
1 5 10 15

Gly

<210> 45

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB19-1gG4; H2-Kabat

<400> 45

Val 1le Asn Pro Ser Met Gly Ala Thr Ser Tyr Ala GIn Lys Phe GIn
1 5 10 15

Gly

<210> 46

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB20-1gG4; H2-Kabat

<400> 46

Ile 1le Asn Pro Ser Met Gly Ala Thr Ser Tyr Ala GIn Lys Phe GIn
1 5 10 15

Gly

<210> 47

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB21-1gG4; H2-Kabat
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<400> 47

Ile 1le Asn Pro Ser Met Gly Ala Thr Ser Tyr Thr GIn Lys Phe Arg
1 5 10 15

Gly

<210> 48

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB1-1gG4; Hl1-Chothia + Kabat

<400> 48

Gly Ser lle Thr Ser Ser Ser Tyr Tyr Trp Gly
1 5 10

<210> 49

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB2-1gG4; Hl1-Chothia + Kabat

<400> 49

Gly Ser lle Ser Ser Ser Lys Tyr Tyr Trp Gly
1 5 10

<210> 50

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB3-1gG4, MAB4-1gG4, MAB5-1gG4; H1-Chothia + Kabat

<400> 50
Gly Ser lle Ser Ser Thr Ser His Tyr Trp Gly
1 5 10

<210> 51

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB6-1gG4; Hl1-Chothia + Kabat

<400> 51
Gly Ser lle Glu Ser Gly Ser Tyr Tyr Trp Gly
1 5 10

<210> 52
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<211> 11
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic - MAB7-1gG4; Hl1-Chothia + Kabat

<400> 52

Gly Ser 1le Glu Ser Gly Val Tyr Tyr Trp Gly
1 5 10

<210> 53

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB8-1gG4; Hl1-Chothia + Kabat

<400> 53

Gly Ser lle Ala Ser Gly Ser Tyr Tyr Trp Gly
1 5 10

<210> 54

<211> 11

<212> PRT

<213> Artificial Sequence

<220>

<223> Synthetic - MAB9-19gG4, MAB10-1gG4, MAB11-1gG4, MAB12-19gG4;
H1-Chothia + Kabat

<400> 54

Gly Ser lle Glu Ser Gly Leu Tyr Tyr Trp Gly
1 5 10

<210> 55

<211> 327

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - 1gG4; Constant, S228P hinge stabilizing

<400> 55

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg
1 5 10 15

Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
20 25 30

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 40 45

Gly Val His Thr Phe Pro Ala Val Leu GIn Ser Ser Gly Leu Tyr Ser
50 55 60
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Leu

65

Tyr

Arg

Glu

Asp

Asp

145

Gly

Asn

Trp

Pro

Glu

225

Asn

Thr

Arg

Cys

305

Leu

Ser

Thr

val

Phe

Thr

130

val

val

Ser

Leu

Ser

210

Pro

GIn

Ala

Thr

Leu

290

Ser

Ser

Ser

Cys

Glu

Leu

115

Leu

Ser

Glu

Thr

Asn

195

Ser

GIn

val

val

Pro

275

Thr

val

Leu

val

Asn

Ser

100

Gly

Met

GIn

val

Tyr

180

Gly

val

Ser

Glu

260

Pro

val

Met

Ser

val

val

85

Lys

Gly

Ile

Glu

His

165

Arg

Lys

Glu

Tyr

Leu

245

Trp

val

Asp

Leu
325

Thr

70

Asp

Tyr

Pro

Ser

Asp

150

Asn

Val

Glu

Lys

Thr

230

Thr

Glu

Leu

Lys

Glu

310

Gly

037856-0002-W001SequenceListing
Val Pro Ser Ser Ser Leu Gly Thr Lys

Gly

Ser

Arg

135

Pro

Ala

Val

Tyr

Thr

215

Leu

Cys

Ser

Asp

Ser

295

Ala

Lys

Lys

Pro

Val

120

Thr

Glu

Lys

Ser

Lys

200

Ile

Pro

Leu

Asn

Ser

280

Arg

Leu

Pro

Pro

105

Phe

Pro

Val

Thr

Val

185

Cys

Ser

Pro

Val

Gly

265

Asp

Trp

Ser

90

Cys

Leu

Glu

GIn

Lys

170

Leu

Lys

Lys

Ser

Lys

250

GIn

Gly

GIn

Asn

Page 26

75

Asn

Pro

Phe

Val

Phe

155

Pro

Thr

Val

Ala

GIn

235

Gly

Pro

Ser

Glu

His
315

Thr

Pro

Pro

Thr

140

Asn

Arg

Val

Ser

Lys

220

Glu

Phe

Glu

Phe

Gly

300

Tyr

Lys

Cys

Pro

125

Cys

Trp

Glu

Leu

Asn

205

Gly

Glu

Tyr

Asn

Phe

285

Asn

Thr

Val Asp
95

Pro Ala
110

Lys Pro

val Val

Tyr Val

Glu GIn

175

His GIn
190

Lys Gly

GIn Pro

Met Thr

Pro Ser

255

Asn Tyr
270
Leu Tyr

Val Phe

GIn Lys

Thr

80

Lys

Pro

Lys

val

Asp

160

Phe

Asp

Leu

Arg

Lys

240

Asp

Lys

Ser

Ser

Ser
320



037856-0002-W001SequenceListing
<210> 56
<211> 326
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic - 1gG4; Constant S228P, N297A, C terminal Lys deleted

<400> 56
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg
1 5 10 15

Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
20 25 30

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 40 45

Gly Val His Thr Phe Pro Ala Val Leu GIn Ser Ser Gly Leu Tyr Ser
50 55 60

Leu Ser Ser Val Val Thr val Pro Ser Ser Ser Leu Gly Thr Lys Thr
65 70 75 80

Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys
85 90 95

Arg Val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro
100 105 110

Glu Phe Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys
115 120 125

Asp Thr Leu Met l1le Ser Arg Thr Pro Glu Val Thr Cys Val Vval Vval
130 135 140

Asp Val Ser GIn Glu Asp Pro Glu Val GIn Phe Asn Trp Tyr Val Asp
145 150 155 160

Gly val Glu Vval His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Phe
165 170 175

Ala Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His GIn Asp
180 185 190

Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu
195 200 205

Pro Ser Ser lle Glu Lys Thr lle Ser Lys Ala Lys Gly GIn Pro Arg
210 215 220

Glu Pro GIn vVal Tyr Thr Leu Pro Pro Ser GIn Glu Glu Met Thr Lys
225 230 235 240
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Asn

Thr

Arg

Cys

305

Leu

GIn

val

Ala Val

Thr

Leu

290

Ser

Ser

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Pro
275

Thr

val

Leu

57
330
PRT

Ser

Glu

260

Pro

val

Met

Ser

Leu
245
Trp

val

Asp

Leu
325

Thr

Glu

Leu

Lys

Glu

310

Gly

037856-0002-W001SequenceListing

Cys Leu Val Lys Gly Phe Tyr Pro Ser

250

Ser Asn Gly GIn Pro Glu Asn

265

Asp Ser Asp Gly Ser Phe
280

Phe
285

Ser Arg Trp GIn Glu Gly Asn

295

300

Ala Leu His Asn His Tyr Thr

Artificial Sequence

315

Synthetic - 1gGl; Constant (G1m(3) allotype)

57

Ala Ser Thr Lys Gly Pro

1

Ser

Phe

Gly

Leu

65

Tyr

Arg

Pro

Thr

Pro

val

50

Ser

val

Ala

Ser

Glu

35

Ser

Cys

Glu

Pro
115

Gly

20

Pro

Thr

val

Asn

Pro

100

Glu

5

Gly

val

Phe

val

val

85

Lys

Leu

Thr

Thr

Pro

Thr

70

Asn

Ser

Leu

Ser

Ala

Val

Ala

55

Val

Cys

Gly

Val

Ala

Ser

40

Val

Pro

Lys

Asp

Gly
120

Phe

Leu

25

Trp

Leu

Ser

Pro

Lys

105

Pro

Pro Leu
10

Gly Cys

Asn Ser

GIn Ser

Ser Ser

75

Ser Asn
90
Thr His

Ser Val

Page 28

Ala

Leu

Gly

Ser

60

Leu

Thr

Thr

Phe

Pro

val

Ala

45

Gly

Gly

Lys

Cys

Leu
125

Asn
270
Leu

val

GIn

Ser

Lys

30

Leu

Leu

Thr

val

Pro

110

Phe

255

Tyr

Tyr

Phe

Lys

Ser

15

Asp

Thr

Tyr

GIn

Asp

95

Pro

Pro

Asp

Lys

Ser

Ser

Ser
320

Lys

Tyr

Ser

Ser

Thr

80

Lys

Cys

Pro



037856-0002-W001SequenceListing
Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys
130 135 140

Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp
145 150 155 160

Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu
165 170 175

Glu GIn Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Vval Leu
180 185 190

His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
195 200 205

Lys Ala Leu Pro Ala Pro lle Glu Lys Thr Ile Ser Lys Ala Lys Gly
210 215 220

GIn Pro Arg Glu Pro GIn Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu
225 230 235 240

Met Thr Lys Asn GIn Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
245 250 255

Pro Ser Asp lle Ala Val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn
260 265 270

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe
275 280 285

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp GIn GIn Gly Asn
290 295 300

Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr
305 310 315 320

GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys
325 330

<210> 58

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB13-1gG4; Hl1l-Chothia + Kabat

<400> 58
Tyr Thr Phe Gly Asn Tyr Tyr Met His
1 5

<210> 59
<211> 9

Page 29



037856-0002-W001SequenceListing
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic - MAB14-1gG4, MAB18-1gG4; H1-Chothia + Kabat

<400> 59
Tyr Thr Phe Pro Ala Tyr Tyr Met His
1 5

<210> 60

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB15-1gG4, MAB16-1gG4; H1-Chothia + Kabat

<400> 60

Tyr Thr Phe Arg Glu Tyr Tyr Met His
1 5

<210> 61

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB17-1gG4; Hl1l-Chothia + Kabat

<400> 61

Tyr Thr Phe Pro Ala Tyr Tyr lle His
1 5

<210> 62

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB19-1gG4, MAB20-1gG4, MAB21-1gG4; H1-Chothia +
Kabat

<400> 62

Tyr Thr Phe Thr Ser His Tyr Met Gly
1 5

<210> 63

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB1-1gG4, MAB2-1gG4, MAB3-1gG4, MAB4-1gG4,
MAB5-19G4; L3 - Chothia/Kabat/IMGT

<400> 63

GIn GIn His Phe Asn Leu Pro Thr
1 5
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<210> 64

<211> 10

<212> PRT

<213> Artificial Sequence

<220>

<223> Synthetic - MAB6-19gG4, MAB7-19G4, MAB8-1gG4, MAB9-1gG4,
MAB10-1gG4, MAB11-19gG4, MAB12-1gG4; L3 - Chothia/Kabat/IMGT

<400> 64

GIn GIn His Thr Val Arg Pro Pro Leu Thr

1 5 10

<210> 65

<211> 10

<212> PRT

<213> Artificial Sequence

<220>

<223> Synthetic - MAB13-1gG4, MAB14-1gG4, MAB15-1gG4, MAB16-1gG4,
MAB17-19G4, MAB18-19G4; L3 - Chothia/Kabat/IMGT

<400> 65

GIn GIn Tyr val Val Trp Pro Pro Leu Thr

1 5 10

<210> 66

<211> 9

<212> PRT

<213> Artificial Sequence

<220>

<223> Synthetic - MAB19-1gG4, MAB20-1gG4, MAB21-19gG4; L3 -
Chothia/Kabat/IMGT

<400> 66

GIn GIn Tyr lle Val Phe Pro Trp Thr
1 5

<210>
<211>
<212>
<213>

<220>
<223>

<400>

67

7

PRT

Artificial Sequence

Synthetic - MAB1-1gG4, MAB2-1gG4, MAB3-1gG4, MAB4-1gG4,
MAB5-1gG4; L2 - Chothia/Kabat

67

Asp Ala Ser Asn Arg Ala Thr

1

<210>
<211>
<212>
<213>

<220>

5

68

7

PRT

Artificial Sequence
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<223>

<400>

037856-0002-W001SequenceListing
Synthetic - MAB6-19gG4, MAB7-19G4, MAB8-1gG4, MAB9-1gG4,
MAB10-1gG4, MAB11-19gG4, MAB12-1gG4; L2 - Chothia/Kabat

68

Gly Ala Ser Ser Arg Ala Thr
1 5

<210> 69

<211> 7

<212> PRT

<213> Artificial Sequence

<220>

<223> Synthetic - MAB13-1gG4, MAB14-19gG4, MAB15-1gG4, MAB16-19gG4,
MAB17-19gG4, MAB18-1gG4, MAB19-1gG4, MAB20-1gG4, MAB21-1gG4; L2 -
Chothia/Kabat

<400> 69

Gly Ala Ser Thr Arg Ala Thr

1 5

<210> 70

<211> 11

<212> PRT

<213> Artificial Sequence

<220>

<223> Synthetic - MABl1-1gG4, MAB2-1gG4, MAB3-1gG4, MAB4-1gG4; L1 -
Chothia/Kabat

<400> 70

Arg Ala Ser GIn Ser Val Ser Ser Tyr Leu Ala

1 5 10

<210> 71

<211> 12

<212> PRT

<213> Artificial Sequence

<220>

<223> Synthetic - MAB6-19gG4, MAB7-1gG4, MAB8-1gG4, MAB9-1gG4,
MAB10-1gG4, MAB11-1gG4, MAB12-1gG4; L1 - Chothia/Kabat

<400> 71

Arg Ala Ser GIn Ser Val Ser Ser Ser Tyr Leu Ala

1 5 10

<210> 72

<211> 11

<212> PRT

<213> Artificial Sequence

<220>

<223> Synthetic - MAB13-1gG4, MAB14-1gG4, MAB15-1gG4, MAB16-19G4,
MAB17-19gG4, MAB18-1gG4, MAB19-1gG4, MAB20-1gG4, MAB21-1gG4; L1 -
Chothia/Kabat

<400> 72

Arg Ala Ser GIn Ser Val Ser Ser Asn Leu Ala
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1 5 10

<210> 73

<211> 446

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - SEC1; Human 1gG4 S228P Heavy Chain

<400> 73
Glu val GIn Leu Val Glu Ser Gly Gly Gly Leu Thr GIn Pro Gly Lys
1 5 10

Ser Leu Lys Leu Ser Cys Glu Ala Ser Gly Phe Thr Phe Ser Ser Phe
20 25 30

Thr Met His Trp Val Arg GIn Ser Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Phe lle Arg Ser Gly Ser Gly Ile Val Phe Tyr Ala Asp Ala Val
50 55 60

Arg Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Leu Leu Phe
65 70 75 80

Leu GIn Met Asn Asp Leu Lys Ser Glu Asp Thr Ala Met Tyr Tyr Cys
85 90 95

Ala Arg Arg Pro Leu Gly His Asn Thr Phe Asp Ser Trp Gly GIn Gly
100 105 110

Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe
115 120 125

Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala Leu
130 135 140

Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp
145 150 155 160

Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu
165 170 175

GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser
180 185 190

Ser Ser Leu Gly Thr Lys Thr Tyr Thr Cys Asn Val Asp His Lys Pro
195 200 205

Ser Asn Thr Lys Val Asp Lys Arg Val Glu Ser Lys Tyr Gly Pro Pro
210 215 220
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Cys Pro
225

Leu Phe
Glu Vval
GIn Phe

Lys Pro
290

Leu Thr
305

Lys Val

Lys Ala

Ser GIn

Lys Gly
3

GIn Pro
385

Gly Ser
GIn Glu
Asn His

<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

Pro

Pro

Thr

Asn

275

Arg

Val

Ser

Lys

Glu

355

Phe

Glu

Phe

Gly

Tyr

435

74
119
PRT
Homo

misc

Cys Pro

Pro Lys
245

Cys Vval
260

Trp Tyr

Glu Glu

Leu His

Asn Lys
325

Gly GIn
340

Glu Met

Tyr Pro

Asn Asn

Phe Leu

405

Asn Val
420

Thr GIn

sapiens

feature

(1).-(119)

SEC1; Heavy Chain Variable Region

Ala

230

Pro

Val

Val

GIn

GIn

310

Gly

Pro

Thr

Ser

Tyr

390

Tyr

Phe

Lys

037856-0002-W001SequenceListing

Pro Glu Phe Leu Gly Gly Pro Ser Val

Lys

Val

Asp

Phe

295

Asp

Leu

Arg

Lys

Asp

375

Lys

Ser

Ser

Ser

Asp

Asp

Gly

Asn

Trp

Pro

Glu

Asn

360

Ile

Thr

Arg

Cys

Leu
440

Thr

Val

265

Val

Ser

Leu

Ser

Pro

345

GIn

Ala

Thr

Leu

Ser

425

Ser

Leu

250

Ser

Glu

Thr

Asn

Ser

330

GIn

Val

Val

Pro

Thr

410

Val

Leu
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235

Met

GIn

val

Gly

315

lle

Val

Ser

Glu

Pro

395

Val

Met

Ser

lle

Glu

Arg

300

Lys

Glu

Tyr

Leu

Trp

Val

Asp

His

Leu

Ser

Asp

Asn

285

Val

Glu

Lys

Thr

Thr

365

Glu

Leu

Lys

Glu

Gly
445

Arg

Pro

270

Ala

Val

Tyr

Thr

Leu

350

Cys

Ser

Asp

Ser

Ala

430

Lys

Thr

255

Glu

Lys

Ser

Lys

Ile

335

Pro

Leu

Asn

Ser

Arg

415

Leu

Phe

240

Pro

Val

Thr

Val

Cys

320

Ser

Pro

Val

Gly

Asp

400

Trp
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<400> 74

Glu val GIn Leu Val Glu Ser Gly Gly Gly Leu Thr GIn Pro Gly Lys
1 5 10 15

Ser Leu Lys Leu Ser Cys Glu Ala Ser Gly Phe Thr Phe Ser Ser Phe
20 25 30

Thr Met His Trp Val Arg GIn Ser Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Phe I1le Arg Ser Gly Ser Gly lle Val Phe Tyr Ala Asp Ala Vval
50 55 60

Arg Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Leu Leu Phe
65 70 75 80

Leu GIn Met Asn Asp Leu Lys Ser Glu Asp Thr Ala Met Tyr Tyr Cys
85 90 95

Ala Arg Arg Pro Leu Gly His Asn Thr Phe Asp Ser Trp Gly GIn Gly
100 105 110

Thr Leu Val Thr Val Ser Ser
115

<210> 75

<211> 220

<212> PRT

<213> Homo sapiens

<220>

<221> misc_feature

<222> (1)..(220)

<223> SEC1 Human Kappa Chain

<400> 75
Asp Ile Val Met Thr GIn Ser Pro Ser Ser Leu Ala Val Ser Pro Gly
1

Glu Lys Val Thr Met Thr Cys Lys Ser Ser GIn Ser Leu Tyr Tyr Ser
20 25 30

Gly VvVal Lys Glu Asn Leu Leu Ala Trp Tyr GIn GIn Lys Pro Gly GIn
35 40 45

Ser Pro Lys Leu Leu lle Tyr Tyr Ala Ser lle Arg Phe Thr Gly Val
50 55 60

Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr
65 70 75 80

Ile Thr Ser Val GIn Ala Glu Asp Met Gly GIn Tyr Phe Cys GIn GIn
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85 90 95

Gly 1le Asn Asn Pro Leu Thr Phe Gly Asp Gly Thr Lys Leu Glu lle
100 105 110

Lys Arg Thr Val Ala Ala Pro Ser Val Phe lle Phe Pro Pro Ser Asp
115 120 125

Glu GIn Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn
130 135 140

Phe Tyr Pro Arg Glu Ala Lys Val GIn Trp Lys Val Asp Asn Ala Leu
145 150 155 160

GIn Ser Gly Asn Ser GIn Glu Ser Val Thr Glu GIn Asp Ser Lys Asp
165 170 175

Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr
180 185 190

Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His GIn Gly Leu Ser
195 200 205

Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
210 215 220

<210> 76

<211> 113

<212> PRT

<213> Homo sapiens

<220>

<221> misc_Tfeature

<222> (1)..(113)

<223> SEC1; Light Chain Variable Region

<400> 76
Asp lle Val Met Thr GIn Ser Pro Ser Ser Leu Ala Val Ser Pro Gly
1 5 10 15

Glu Lys Val Thr Met Thr Cys Lys Ser Ser GIn Ser Leu Tyr Tyr Ser
20 25 30

Gly Val Lys Glu Asn Leu Leu Ala Trp Tyr GIn GIn Lys Pro Gly GIn
35 40 45

Ser Pro Lys Leu Leu lle Tyr Tyr Ala Ser lle Arg Phe Thr Gly Val
50 55 60

Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr
65 70 75 80
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Ile Thr Ser Val GIn Ala Glu Asp Met

Gly 1le Asn Asn Pro Leu Thr Phe G

Lys

<210>
<211>
<212>
<213>

<220>
<223>

<400>

100

77
449
PRT

85

Artificial Sequence

10

Gly GIn Tyr Phe Cys GIn GIn
90 95

ly Asp Gly Thr Lys
5

Leu Glu Ile

110

Synthetic - SEC1; Mouse 1gG2a N297A Heavy Chain

77

Glu val GIn Leu Val Glu Ser Gly Gly Gly Leu Thr

1

Ser Leu

Thr Met

Ala Phe
50

Arg Gly
65

Leu GIn

Ala Arg

Thr Leu

Pro Leu

130

Gly Cys
145

Asn Ser

GIn Ser

Lys Leu
20

His Trp
35

Ile Arg

Arg Phe

Met Asn

Arg Pro

100

Val Thr

115

Ala Pro

Leu Val

Gly Ser

Asp Leu
180

5

Ser

val

Ser

Thr

Asp

85

Leu

val

val

Lys

Leu

165

Tyr

Cys

Arg

Gly

Ile

70

Leu

Gly

Ser

Cys

Gly

150

Ser

Thr

Glu

GIn

Ser

55

Ser

Ser

Gly

135

Tyr

Ser

Leu

Ala

Ser

40

Arg

Ser

Asn

Ala

120

Asp

Phe

Gly

Ser

Ser

25

Pro

Ile

Asp

Glu

Thr

105

Lys

Thr

Pro

Val

Ser
185

10

Gly Phe

Gly Lys

Val Phe

Asn Ala
75

Asp Thr
90

Phe Asp

Thr Thr

Thr Gly

Glu Pro
155

His Thr
170

Ser Val
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Thr

Gly

Tyr

60

Lys

Ala

Ser

Ala

Ser

140

Val

Phe

Thr

GlIn

Phe

Leu

45

Ala

Asn

Met

Trp

Pro

125

Ser

Thr

Pro

val

Pro

Ser

30

Glu

Asp

Leu

Tyr

Gly

110

Ser

val

Leu

Ala

Thr
190

Gly

15

Ser

Trp

Ala

Leu

Tyr

95

GIn

val

Thr

Thr

val

175

Ser

Lys

Phe

val

val

Phe

80

Cys

Gly

Tyr

Leu

Trp

160

Leu

Ser
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Thr Trp Pro Ser GIn Ser lle Thr Cys Asn Val Ala His Pro Ala Ser
195 200 205

Ser Thr Lys Val Asp Lys Lys lle Glu Pro Arg Gly Pro Thr lle Lys
210 215 220

Pro Cys Pro Pro Cys Lys Cys Pro Ala Pro Asn Leu Leu Gly Gly Pro
225 230 235 240

Ser Val Phe lle Phe Pro Pro Lys lle Lys Asp Val Leu Met lle Ser
245 250 255

Leu Ser Pro Ile Val Thr Cys Val Vval Val Asp Val Ser Glu Asp Asp
260 265 270

Pro Asp Val GIn Ile Ser Trp Phe Val Asn Asn Val Glu Val His Thr
275 280 285

Ala GIn Thr GIn Thr His Arg Glu Asp Tyr Ala Ser Thr Leu Arg Val
290 295 300

Val Ser Ala Leu Pro Ile GIn His GIn Asp Trp Met Ser Gly Lys Glu
305 310 315 320

Phe Lys Cys Lys Val Asn Asn Lys Asp Leu Pro Ala Pro lle Glu Arg
325 330 335

Thr 1le Ser Lys Pro Lys Gly Ser VvVal Arg Ala Pro GIn Val Tyr Vval
340 345 350

Leu Pro Pro Pro Glu Glu Glu Met Thr Lys Lys GIn Val Thr Leu Thr
355 360 365

Cys Met Val Thr Asp Phe Met Pro Glu Asp lle Tyr Val Glu Trp Thr
370 375 380

Asn Asn Gly Lys Thr Glu Leu Asn Tyr Lys Asn Thr Glu Pro Val Leu
385 390 395 400

Asp Ser Asp Gly Ser Tyr Phe Met Tyr Ser Lys Leu Arg Val Glu Lys
405 410 415

Lys Asn Trp Val Glu Arg Asn Ser Tyr Ser Cys Ser Val Val His Glu
420 425 430

Gly Leu His Asn His His Thr Thr Lys Ser Phe Ser Arg Thr Pro Gly
435 440 445

Lys
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<210> 78

<211> 220

<212> PRT

<213> Mus musculus

<220>

<221> misc_feature

<222> (1)..(220)

<223> SEC1; Mouse Kappa Chain

<400> 78
Asp Ile Val Met Thr GIn Ser Pro Ser Ser Leu Ala Val Ser Pro Gly
1 5 10 15

Glu Lys Val Thr Met Thr Cys Lys Ser Ser GIn Ser Leu Tyr Tyr Ser
20 25 30

Gly Val Lys Glu Asn Leu Leu Ala Trp Tyr GIn GIn Lys Pro Gly GIn
35 40 45

Ser Pro Lys Leu Leu lle Tyr Tyr Ala Ser lle Arg Phe Thr Gly Val
50 55 60

Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr
65 70 75 80

Ile Thr Ser Val GIn Ala Glu Asp Met Gly GIn Tyr Phe Cys GIn GIn
85 90 95

Gly 1le Asn Asn Pro Leu Thr Phe Gly Asp Gly Thr Lys Leu Glu lle
100 105 110

Lys Arg Ala Asp Ala Ala Pro Thr Vval Ser lle Phe Pro Pro Ser Ser
115 120 125

Glu GIn Leu Thr Ser Gly Gly Ala Ser Val Val Cys Phe Leu Asn Asn
130 135 140

Phe Tyr Pro Lys Asp lle Asn Val Lys Trp Lys lle Asp Gly Ser Glu
145 150 155 160

Arg GIn Asn Gly Val Leu Asn Ser Trp Thr Asp GIn Asp Ser Lys Asp
165 170 175

Ser Thr Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr
180 185 190

Glu Arg His Asn Ser Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr
195 200 205

Ser Pro Ile VvVal Lys Ser Phe Asn Arg Asn Glu Cys
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210 215 220

<210> 79

<211> 450

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB1; Full length 1gG4 S228P

<400> 79
GIn Leu GIn Leu GIn Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu
1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser lle Thr Ser Ser
20 25 30

Ser Tyr Tyr Trp Gly Trp Ile Arg GIn Pro Pro Gly Lys Gly Leu Glu
35 40 45

Trp 1le Gly Ser lle Tyr Tyr Ser Gly Ala Thr Phe Tyr Asn Pro Ser
50 55 60

Leu Lys Ser Arg Val Thr lle Ser Val Asp Thr Ser Lys Asn GIn Phe
65 70 75 80

Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 90 95

Cys Ala Arg Asp Ala Asn Tyr Tyr Gly Ser Ala Trp Ala Phe Asp Pro
100 105 110

Trp Gly GIn Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly
115 120 125

Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser
130 135 140

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
145 150 155 160

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
165 170 175

Pro Ala Val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
180 185 190

Thr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr Tyr Thr Cys Asn Val
195 200 205

Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Ser Lys
210 215 220
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Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro Glu Phe Leu Gly Gly
225 230 235 240

Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lle
245 250 255

Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser GIn Glu
260 265 270

Asp Pro Glu Val GIn Phe Asn Trp Tyr Val Asp Gly Val Glu Val His
275 280 285

Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Phe Asn Ser Thr Tyr Arg
290 295 300

Val Val Ser Val Leu Thr Val Leu His GIn Asp Trp Leu Asn Gly Lys
305 310 315 320

Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro Ser Ser lle Glu
325 330 335

Lys Thr 1le Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro GIn Val Tyr
340 345 350

Thr Leu Pro Pro Ser GIn Glu Glu Met Thr Lys Asn GIn Val Ser Leu
355 360 365

Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val Glu Trp
370 375 380

Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val
385 390 395 400

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val Asp
405 410 415

Lys Ser Arg Trp GIn Glu Gly Asn Val Phe Ser Cys Ser Val Met His
420 425 430

Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Leu
435 440 445

Gly Lys
450

<210> 80

<211> 453

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB1; Full length I1gGl
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<400> 80
GIn Leu GIn Leu GIn Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu
1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser lle Thr Ser Ser
20 25 30

Ser Tyr Tyr Trp Gly Trp Ile Arg GIn Pro Pro Gly Lys Gly Leu Glu
35 40 45

Trp 1le Gly Ser lle Tyr Tyr Ser Gly Ala Thr Phe Tyr Asn Pro Ser
50 55 60

Leu Lys Ser Arg Val Thr lle Ser Val Asp Thr Ser Lys Asn GIn Phe
65 70 75 80

Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 90 95

Cys Ala Arg Asp Ala Asn Tyr Tyr Gly Ser Ala Trp Ala Phe Asp Pro
100 105 110

Trp Gly GIn Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly
115 120 125

Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly
130 135 140

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
145 150 155 160

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
165 170 175

Pro Ala Val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
180 185 190

Thr Val Pro Ser Ser Ser Leu Gly Thr GIn Thr Tyr lle Cys Asn Val
195 200 205

Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys
210 215 220

Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu
225 230 235 240

Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
245 250 255

Leu Met lle Ser Arg Thr Pro Glu Val Thr Cys Val Val Vval Asp Val
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260 265 270

Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val
275 280 285

Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser
290 295 300

Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His GIn Asp Trp Leu
305 310 315 320

Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala
325 330 335

Pro Ile Glu Lys Thr lle Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro
340 345 350

GIn Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn GIn
355 360 365

Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala
370 375 380

Val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr
385 390 395 400

Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu
405 410 415

Thr Val Asp Lys Ser Arg Trp GIn GIn Gly Asn Val Phe Ser Cys Ser
420 425 430

Val Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser
435 440 445

Leu Ser Pro Gly Lys
450

<210> 81

<211> 213

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB1, MAB2, MAB3, MAB4, MAB5; Full length Kappa

<400> 81
Glu 1le Val Leu Thr GIn Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn Ser Val Ser Ser Tyr
20 25 30
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Leu Ala

Tyr Asp
50

Ser Gly
65

Glu Asp

Phe Gly

Ser Val

Ala Ser

130

Val GIn
145

Ser Val

Thr Leu

Cys Glu

Asn Arg

210

<210>

Trp

35

Ala

Ser

Phe

Gly

Phe

115

Val

Trp

Thr

Thr

Val

195

Gly

82

<211> 450

<212>
<213>

<220>
<223>

<400>

1

PRT
Artificial Sequence

82

Tyr

Ser

Gly

Ala

Gly

100

Val

Lys

Glu

Leu

180

Thr

Glu

GIn

Asn

Thr

Val

Thr

Phe

Cys

Val

GIn

165

Ser

5

GIn

Arg

Asp

70

Tyr

Lys

Pro

Leu

Asp

150

Asp

Lys

GIn
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Lys Pro Gly GIn Ala Pro Arg Leu Leu
40

Ala Thr
55

Phe Thr

Tyr Cys

Val Glu

Pro Ser

120

Leu Asn

135

Asn Ala

Ser Lys

Ala Asp

Gly Leu
200

Gly

Leu

GIn

Ile

105

Asp

Asn

Leu

Asp

Tyr

185

Ser

GIn Leu GIn Leu GIn Glu Ser Gly Pro G
1

lle

Thr

GIn

90

Lys

Glu

Phe

GIn

Ser

170

Glu

Ser

Pro

lle

75

Arg

GIn

Tyr

Ser

155

Thr

Lys

Pro

Ala

60

Ser

Phe

Thr

Leu

Pro

140

Tyr

His

Val

Synthetic - MAB2; Full length 1gG4 S228P

45

Arg

Ser

Asn

Val

Lys

125

Arg

Asn

Ser

Lys

Thr
205

ly Leu Val Lys
0

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser lle
25

20

Phe Ser

Leu Glu

Leu Pro
95

Ala Ala
110

Ser Gly

Glu Ala

Ser GIn

Leu Ser
175

Val Tyr
190

Lys Ser

Pro Ser
15

Ser Ser
30

Gly

Pro

80

Thr

Pro

Thr

Lys

Glu

160

Ser

Phe

Glu

Ser

Lys Tyr Tyr Trp Gly Trp 1le Arg GIn Pro Pro Gly Lys Gly Leu Glu
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35 40 45

Trp 1le Gly Ser lle Tyr Tyr Ser Gly Ser Thr Phe Tyr Asn Pro Ser
50 55 60

Leu Lys Ser Arg Val Thr lle Ser Val Asp Thr Ser Lys Asn GIn Phe
65 70 75 80

Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 90 95

Cys Ala Arg Asp Ala Asn Tyr Tyr Gly Ser Ala Trp Ala Phe Asp Pro
100 105 110

Trp Gly GIn Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly
115 120 125

Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser
130 135 140

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
145 150 155 160

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
165 170 175

Pro Ala Val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
180 185 190

Thr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr Tyr Thr Cys Asn Val
195 200 205

Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Ser Lys
210 215 220

Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro Glu Phe Leu Gly Gly
225 230 235 240

Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lle
245 250 255

Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser GIn Glu
260 265 270

Asp Pro Glu Val GIn Phe Asn Trp Tyr Val Asp Gly Val Glu Val His
275 280 285

Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Phe Asn Ser Thr Tyr Arg
290 295 300

Val Val Ser Val Leu Thr Val Leu His GIn Asp Trp Leu Asn Gly Lys
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305 310 315 320

Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro Ser Ser lle Glu
325 330 335

Lys Thr 1le Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro GIn Val Tyr
340 345 350

Thr Leu Pro Pro Ser GIn Glu Glu Met Thr Lys Asn GIn Val Ser Leu
355 360 365

Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val Glu Trp
370 375 380

Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val
385 390 395 400

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val Asp
405 410 415

Lys Ser Arg Trp GIn Glu Gly Asn Val Phe Ser Cys Ser Val Met His
420 425 430

Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Leu
435 440 445

Gly Lys
450

<210> 83

<211> 453

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB2; Full length I1gGl

<400> 83

GIn Leu GIn Leu GIn Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu
1 5 10

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser lle Ser Ser Ser
20 25 30

Lys Tyr Tyr Trp Gly Trp 1le Arg GIn Pro Pro Gly Lys Gly Leu Glu
35 40 45

Trp 1le Gly Ser lle Tyr Tyr Ser Gly Ser Thr Phe Tyr Asn Pro Ser
50 55

Leu Lys Ser Arg Val Thr lle Ser Val Asp Thr Ser Lys Asn GIn Phe
65 70 75 80
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Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 90 95

Cys Ala Arg Asp Ala Asn Tyr Tyr Gly Ser Ala Trp Ala Phe Asp Pro
100 105 110

Trp Gly GIn Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly
115 120 125

Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly
130 135 140

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
145 150 155 160

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
165 170 175

Pro Ala Val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
180 185 190

Thr Val Pro Ser Ser Ser Leu Gly Thr GIn Thr Tyr lle Cys Asn Val
195 200 205

Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys
210 215 220

Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu
225 230 235 240

Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
245 250 255

Leu Met lle Ser Arg Thr Pro Glu Val Thr Cys Vval Val Vval Asp Val
260 265 270

Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val
275 280 285

Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser
290 295 300

Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His GIn Asp Trp Leu
305 310 315 320

Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala
325 330 335

Pro Ile Glu Lys Thr lle Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro
340 345 350
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GIn Vval

Val Ser
370

Val Glu
385

Pro Pro

Thr Val

Val Met

Leu Ser
450

<210>
<211>
<212>
<213>

<220>
<223>

<400>
GIn Leu
1

Thr Leu

Ser His

Trp lle

50

Leu Lys
65
Ser Leu

Cys Ala

Trp Gly

Tyr
355

Leu

Trp

Val

Asp

His

435

Pro

84
450
PRT

Thr

Thr

Glu

Leu

Lys

420

Glu

Gly

Leu

Cys

Ser

Asp

405

Ser

Ala

Lys

Pro

Leu

Asn

390

Ser

Arg

Leu
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Pro Ser Arg Glu Glu Met Thr Lys Asn

37

360

Val Lys Gly Phe Tyr Pro
5

380

Gly GIn Pro Glu Asn Asn

395

Asp Gly Ser Phe Phe Leu

410

Trp GIn GIn Gly Asn Val
425

His Asn His Tyr Thr GIn

Artificial Sequence

440

Synthetic - MAB3; Full length 1gG4 S228P

84
GIn

Ser

Tyr

35

Gly

Ser

Arg

GIn

Leu

Leu

20

Trp

Ser

Arg

Leu

Asp

100

Gly

GIn

5

Thr

Gly

Ile

Val

Ser

85

Ala

Thr

Glu Ser Gly Pro

Cys

Trp

Tyr

Thr

70

Ser

Asn

Leu

Thr

Ile

Tyr

55

Ile

Val

Tyr

Val

Val

Arg

40

Ser

Ser

Thr

Tyr

Thr

Ser

25

GIn

Gly

Val

Ala

Gly

105

Val

Gly Leu Val
10

Gly Gly Ser

Pro Pro Gly

Ser Thr Phe
60

Asp Thr Ser

Ala Asp Thr
90

Ser Ala Trp

Ser Ser Ala
Page 48

365

Ser

Tyr

Tyr

Phe

Lys
445

Lys

Ile

Lys

45

Tyr

Lys

Ala

Ala

Ser

Asp

Lys

Ser

Ser

430

Ser

Pro

Ser

30

Gly

Asn

Asn

vVal

Phe

110

Thr

Thr
Lys

415

Leu

Ser

15

Ser

Leu

Pro

GIn

Tyr

95

Asp

Lys

GIn

Ala

Thr

400

Leu

Ser

Ser

Glu

Thr

Glu

Ser

Phe

80

Tyr

Pro

Gly
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115 120 125

Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser
130 135 140

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
145 150 155 160

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
165 170 175

Pro Ala Val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
180 185 190

Thr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr Tyr Thr Cys Asn Val
195 200 205

Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Ser Lys
210 215 220

Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro Glu Phe Leu Gly Gly
225 230 235 240

Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lle
245 250 255

Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser GIn Glu
260 265 270

Asp Pro Glu Val GIn Phe Asn Trp Tyr Val Asp Gly Val Glu Val His
275 280 285

Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Phe Asn Ser Thr Tyr Arg
290 295 300

Val Val Ser Val Leu Thr Val Leu His GIn Asp Trp Leu Asn Gly Lys
305 310 315 320

Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro Ser Ser lle Glu
325 330 335

Lys Thr 1le Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro GIn Val Tyr
340 345 350

Thr Leu Pro Pro Ser GIn Glu Glu Met Thr Lys Asn GIn Val Ser Leu
355 360 365

Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val Glu Trp
370 375 380

Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val
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385 390 395 400

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val Asp
405 410 415

Lys Ser Arg Trp GIn Glu Gly Asn Val Phe Ser Cys Ser Val Met His
420 425 430

Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Leu
435 440 445

Gly Lys
450

<210> 85

<211> 453

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB3; Full length 1gGl

<400> 85

GIn Leu GIn Leu GIn Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu
1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser lle Ser Ser Thr
20 25 30

Ser His Tyr Trp Gly Trp Ile Arg GIn Pro Pro Gly Lys Gly Leu Glu
35 40 45

Trp 1le Gly Ser lle Tyr Tyr Ser Gly Ser Thr Phe Tyr Asn Pro Ser
50 55 60

Leu Lys Ser Arg Val Thr lle Ser Val Asp Thr Ser Lys Asn GIn Phe
65 70 75 80

Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr

Cys Ala Arg Asp Ala Asn Tyr Tyr Gly Ser Ala Trp Ala Phe Asp Pro
100 105 110

Trp Gly GIn Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly
115 120 125

Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly
130 135 140

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
145 150 155 160
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Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
165 170 175

Pro Ala Val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
180 185 190

Thr Val Pro Ser Ser Ser Leu Gly Thr GIn Thr Tyr lle Cys Asn Val
195 200 205

Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys
210 215 220

Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu
225 230 235 240

Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
245 250 255

Leu Met lle Ser Arg Thr Pro Glu Val Thr Cys Vval Val Vval Asp Val
260 265 270

Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val
275 280 285

Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser
290 295 300

Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His GIn Asp Trp Leu
305 310 315 320

Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala
325 330 335

Pro Ile Glu Lys Thr lle Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro
340 345 350

GIn Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn GIn
355 360 365

Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala
370 375 380

Val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr
385 390 395 400

Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu
405 410 415

Thr Val Asp Lys Ser Arg Trp GIn GIn Gly Asn Val Phe Ser Cys Ser
420 425 430

Page 51



037856-0002-W001SequenceListing

Val Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser

435

Leu Ser Pro Gly Lys

450

<210>
<211>
<212>
<213>

<220>
<223>

<400>
GIn Leu
1

Thr Leu

Ser His

Trp lle
50

Leu Lys
65

Ser Leu

Cys Ala

Trp Gly

Pro Ser

130

Thr Ala
145
Thr Val

Pro Ala

Thr Val

86
450
PRT

Artificial Sequence

440

Synthetic - MAB4; Full length 1gG4 S228P

86
GIn

Ser

Tyr

35

Gly

Ser

Lys

Arg

GIn

115

Val

Ala

Ser

Val

Pro

Leu

Leu

20

Trp

Ser

Arg

Leu

Asp

100

Gly

Phe

Leu

Trp

Leu

180

Ser

GIn

Thr

Gly

Ile

Val

Ser

85

Ala

Thr

Pro

Gly

Asn

165

GIn

Ser

Glu

Cys

Trp

Tyr

Thr

70

Ser

Asn

Leu

Leu

Cys

150

Ser

Ser

Ser

Ser

Thr

Tyr

55

Ile

Val

Tyr

Val

Ala

135

Leu

Gly

Ser

Leu

Gly

Val

Arg

40

Ser

Ser

Thr

Tyr

Thr

120

Pro

Val

Ala

Gly

Gly

Pro

Ser

25

GIn

Gly

Val

Ala

Gly

105

Val

Cys

Lys

Leu

Leu

185

Thr

Gly

10

Gly

Pro

Ser

Asp

Ala

90

Gly

Ser

Ser

Asp

Thr

170

Tyr

Leu

Gly

Pro

Thr

Thr

75

Asp

Ala

Ser

Arg

Tyr

155

Ser

Ser

vVal

Ser

Gly

Phe

60

Ser

Thr

Trp

Ala

Ser

140

Phe

Gly

Leu

Lys Thr Tyr
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445

Lys

Ile

Lys

45

Tyr

Lys

Ala

Ala

Ser

125

Thr

Pro

Val

Ser

Thr

Pro

Ser

30

Gly

Asn

Asn

Val

Phe

110

Thr

Ser

Glu

Ser
190

Cys

Ser

Ser

Leu

Pro

GIn

Tyr

95

Asp

Lys

Glu

Pro

Thr

175

Val

Asn

Glu

Thr

Glu

Ser

Phe

80

Tyr

Pro

Ser

Val

160

Phe

Val

Val
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195 200 205

Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Ser Lys
210 215 220

Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro Glu Phe Leu Gly Gly
225 230 235 240

Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lle
245 250 255

Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser GIn Glu
260 265 270

Asp Pro Glu Val GIn Phe Asn Trp Tyr Val Asp Gly Val Glu Val His
275 280 285

Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Phe Asn Ser Thr Tyr Arg
290 295 300

Val Val Ser Val Leu Thr Val Leu His GIn Asp Trp Leu Asn Gly Lys
305 310 315 320

Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro Ser Ser lle Glu
325 330 335

Lys Thr 1le Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro GIn Val Tyr
340 345 350

Thr Leu Pro Pro Ser GIn Glu Glu Met Thr Lys Asn GIn Val Ser Leu
355 360 365

Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val Glu Trp
370 375 380

Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val
385 390 395 400

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val Asp
405 410 415

Lys Ser Arg Trp GIn Glu Gly Asn Val Phe Ser Cys Ser Val Met His
420 425 430

Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Leu
435 440 445

Gly Lys
450

<210> 87
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<211> 453
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic - MAB4; Full length I1gGl

<400> 87
GIn Leu GIn Leu GIn Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu
1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser lle Ser Ser Thr
20 25 30

Ser His Tyr Trp Gly Trp Ile Arg GIn Pro Pro Gly Lys Gly Leu Glu
35 40 45

Trp 1le Gly Ser lle Tyr Tyr Ser Gly Ser Thr Phe Tyr Asn Pro Ser
50 55 60

Leu Lys Ser Arg Val Thr lle Ser Val Asp Thr Ser Lys Asn GIn Phe
65 70 75 80

Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 90 95

Cys Ala Arg Asp Ala Asn Tyr Tyr Gly Gly Ala Trp Ala Phe Asp Pro
100 105 110

Trp Gly GIn Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly
115 120 125

Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly
130 135 140

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
145 150 155 160

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
165 170 175

Pro Ala Val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
180 185 190

Thr Val Pro Ser Ser Ser Leu Gly Thr GIn Thr Tyr lle Cys Asn Val
195 200 205

Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys
210 215 220

Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu
225 230 235 240
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Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
245 250 255

Leu Met lle Ser Arg Thr Pro Glu Val Thr Cys Vval Val Vval Asp Val
260 265 270

Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val
275 280 285

Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser
290 295 300

Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His GIn Asp Trp Leu
305 310 315 320

Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala
325 330 335

Pro Ile Glu Lys Thr l1le Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro
340 345 350

GIn Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn GIn
355 360 365

Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala
370 375 380

Val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr
385 390 395 400

Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu
405 410 415

Thr Val Asp Lys Ser Arg Trp GIn GIn Gly Asn Val Phe Ser Cys Ser
420 425 430

Val Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser
435 440 445

Leu Ser Pro Gly Lys
450

<210> 88

<211> 450

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB5; Full length 1gG4 S228P

<400> 88

GIn Leu GIn Leu GIn Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu
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Thr

Ser

Trp

Leu

65

Ser

Cys

Trp

Pro

Thr

145

Thr

Pro

Thr

Asp

Tyr

225

Pro

Ser

Asp

Leu

His

Ile

50

Lys

Leu

Ala

Gly

Ser

130

Ala

Val

Ala

Val

His

210

Gly

Ser

Arg

Pro

Ser

Tyr

35

Gly

Gly

Lys

Arg

GIn

115

Val

Ala

Ser

Val

Pro

195

Lys

Pro

Val

Thr

Glu

Leu

20

Trp

Ser

Arg

Leu

Asp

100

Gly

Phe

Leu

Trp

Leu

180

Ser

Pro

Pro

Phe

Pro

260

Val

Thr

Gly

Ile

Val

Ser

Ala

Thr

Pro

Gly

Asn

165

GIn

Ser

Ser

Cys

Leu

245

Glu

GIn

Cys

Trp

Tyr

Thr

70

Ser

Asn

Leu

Leu

Cys

150

Ser

Ser

Ser

Asn

Pro

230

Phe

Val

Phe
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Thr Val

Ile Arg
40

Tyr Ser

55

Ile Ser

Val Thr

Tyr Tyr

Val Thr

120

Ala Pro

135

Leu Val

Gly Ala

Ser Gly

Leu Gly

Thr Lys

215

Pro Cys

Pro Pro

Thr Cys

Asn Trp

Ser

25

GlIn

Gly

Val

Ala

Gly

105

Val

Cys

Lys

Leu

Leu

185

Thr

Val

Pro

Lys

Val

265

Tyr

10

Gly Gly Ser lle

Pro Pro

Ser Thr

Asp Thr
75

Ala Asp
90

Ser Ala

Ser Ser

Ser Arg

Asp Tyr
155

Thr Ser
170

Tyr Ser

Lys Thr

Asp Lys

Ala Pro
235

Pro Lys
250

vVal Val

Val Asp
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Gly

Phe

60

Ser

Thr

Trp

Ala

Ser

140

Phe

Gly

Leu

Tyr

Arg

220

Glu

Asp

Asp

Gly

Lys

45

Tyr

Lys

Ala

Ala

Ser

125

Thr

Pro

Val

Ser

Thr

205

Val

Phe

Thr

Val

Val

Ser

30

Gly

Asn

Asn

vVal

Phe

110

Thr

Ser

Glu

Ser

190

Cys

Glu

Leu

Leu

Ser

270

Glu

15

Ser

Leu

Pro

GIn

Tyr

95

Lys

Glu

Pro

Thr

175

Val

Asn

Ser

Gly

Met

255

GIn

Val

Thr

Glu

Ser

Phe

80

Tyr

Pro

Gly

Ser

Val

160

Phe

Val

Val

Lys

Gly

240

Ile

Glu



Asn Ala
290

vVal Val
305

Glu Tyr

Lys Thr

Thr Leu

Thr Cys
370

Glu Ser
385

Leu Asp

Lys Ser

Glu Ala

Gly Lys
450

<210>
<211>
<212>
<213>

<220>
<223>

<400>

1

275

Lys

Ser

Lys

Pro

355

Leu

Asn

Ser

Arg

Leu

435

89
453
PRT

Thr

Val

Cys

Ser

340

Pro

Val

Gly

Asp

Lys

Leu

Lys

325

Lys

Ser

Lys

GIn

Gly

405

GIn

Asn

Pro

Thr

310

Val

Ala

GIn

Gly

Pro

390

Ser

Glu
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Arg

295

Val

Ser

Lys

Glu

Phe

375

Glu

Phe

Gly

Tyr

Artificial Sequence

280

Glu

Leu

Asn

Gly

Glu

360

Asn

Phe

Asn

Thr
440

Glu

Lys

GIn

345

Met

Pro

Asn

Leu

Val

425

GIn

GIn

GIn

Gly

Pro

Thr

Ser

Tyr

Tyr

410

Phe

Lys

Phe

Asp

315

Leu

Arg

Lys

Asp

Lys

395

Ser

Ser

Ser

Synthetic - MAB5; Full length 1gG1

89

5

GIn Leu GIn Leu GIn Glu Ser Gly Pro G
1

285

Asn Ser
300

Trp Leu

Pro Ser

Glu Pro

Asn GIn

365

lle Ala

380

Thr Thr

Arg Leu

Cys Ser

Leu Ser
445

ly Leu Val Lys
0

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser lle
25

Ser His Tyr Trp Gly Trp Ile Arg GIn Pro Pro Gly
35 40

20

Page 57

Thr Tyr

Asn Gly

Ser lle
335

GIn Vval
350

Val Ser

Val Glu

Pro Pro

Thr Val
415

Val Met
430

Leu Ser

Pro Ser
15

Ser Ser
30

Arg

Lys

320

Glu

Tyr

Leu

Trp

Val

400

Asp

Leu

Glu

Thr

Lys Gly Leu Glu
45
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Trp 1le Gly Ser lle Tyr Tyr Ser Gly Ser Thr Phe Tyr Asn Pro Ser
50 55 60

Leu Lys Gly Arg Val Thr lle Ser Val Asp Thr Ser Lys Asn GIn Phe
65 70 75 80

Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 90 95

Cys Ala Arg Asp Ala Asn Tyr Tyr Gly Ser Ala Trp Ala Phe Asp Pro
100 105 110

Trp Gly GIn Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly
115 120 125

Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly
130 135 140

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
145 150 155 160

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
165 170 175

Pro Ala Val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
180 185 190

Thr Val Pro Ser Ser Ser Leu Gly Thr GIn Thr Tyr lle Cys Asn Val
195 200 205

Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys
210 215 220

Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu
225 230 235 240

Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
245 250 255

Leu Met lle Ser Arg Thr Pro Glu Val Thr Cys Vval Val Vval Asp Val
260 265 270

Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val
275 280 285

Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser
290 295 300

Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His GIn Asp Trp Leu
305 310 315 320
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Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala
325 330 335

Pro Ile Glu Lys Thr l1le Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro
340 345 350

GIn Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn GIn
355 360 365

Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala
370 375 380

Val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr
385 390 395 400

Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu
405 410 415

Thr Val Asp Lys Ser Arg Trp GIn GIn Gly Asn Val Phe Ser Cys Ser
420 425 430

Val Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser
435 440 445

Leu Ser Pro Gly Lys
450

<210> 90

<211> 450

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB6; Full length 1gG4 S228P

<400> 90
GIn Leu GIn Leu GIn Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu
1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ile Glu Ser Gly
20 25 30

Ser Tyr Tyr Trp Gly Trp Ile Arg GIn Pro Pro Gly Lys Gly Leu Glu
35 40 45

Trp 1le Gly Ser lle Tyr Tyr Ser Gly Gly Thr Tyr Tyr Asn Pro Ser
50 55 60

Leu Lys Ser Arg Val Thr lle Ser Val Asp Thr Ser Lys Asn GIn Phe
65 70 75 80

Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
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85 90 95

Cys Ala Arg Asp Gly Val Leu Thr Leu Asn Lys Arg Ser Phe Asp lle
100 105 110

Trp Gly GIn Gly Thr Met Val Thr Val Ser Ser Ala Ser Thr Lys Gly
115 120 125

Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser
130 135 140

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
145 150 155 160

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
165 170 175

Pro Ala Val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
180 185 190

Thr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr Tyr Thr Cys Asn Val
195 200 205

Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Ser Lys
210 215 220

Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro Glu Phe Leu Gly Gly
225 230 235 240

Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lle
245 250 255

Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser GIn Glu
260 265 270

Asp Pro Glu Val GIn Phe Asn Trp Tyr Val Asp Gly Val Glu Val His
275 280 285

Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Phe Asn Ser Thr Tyr Arg
290 295 300

Val Val Ser Val Leu Thr Val Leu His GIn Asp Trp Leu Asn Gly Lys
305 310 315 320

Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro Ser Ser lle Glu
325 330 335

Lys Thr 1le Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro GIn Val Tyr
340 345 350

Thr Leu Pro Pro Ser GIn Glu Glu Met Thr Lys Asn GIn Val Ser Leu
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355 360 365

Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val Glu Trp
370 375 380

Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val
385 390 395 400

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val Asp
405 410 415

Lys Ser Arg Trp GIn Glu Gly Asn Val Phe Ser Cys Ser Val Met His
420 425 430

Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Leu
435 440 445

Gly Lys
450

<210> 91

<211> 453

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB6; Full length I1gGl

<400> 91
GIn Leu GIn Leu GIn Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu
1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ile Glu Ser Gly
20 25 30

Ser Tyr Tyr Trp Gly Trp Ile Arg GIn Pro Pro Gly Lys Gly Leu Glu
35 40 45

Trp 1le Gly Ser lle Tyr Tyr Ser Gly Gly Thr Tyr Tyr Asn Pro Ser
50 55 60

Leu Lys Ser Arg Val Thr lle Ser Val Asp Thr Ser Lys Asn GIn Phe
65 70 75 80

Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 90 95

Cys Ala Arg Asp Gly Val Leu Thr Leu Asn Lys Arg Ser Phe Asp lle
100 105 110

Trp Gly GIn Gly Thr Met Val Thr Val Ser Ser Ala Ser Thr Lys Gly
115 120 125
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Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly
130 135 140

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
145 150 155 160

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
165 170 175

Pro Ala Val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
180 185 190

Thr Val Pro Ser Ser Ser Leu Gly Thr GIn Thr Tyr lle Cys Asn Val
195 200 205

Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys
210 215 220

Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu
225 230 235 240

Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
245 250 255

Leu Met lle Ser Arg Thr Pro Glu Val Thr Cys Vval Val Vval Asp Val
260 265 270

Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val
275 280 285

Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser
290 295 300

Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His GIn Asp Trp Leu
305 310 315 320

Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala
325 330 335

Pro Ile Glu Lys Thr lle Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro
340 345 350

GIn Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn GIn
355 360 365

Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala
370 375 380

Val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr
385 390 395 400
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Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu
405 410 415

Thr Val Asp Lys Ser Arg Trp GIn GIn Gly Asn Val Phe Ser Cys Ser
420 425 430

Val Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser
435 440 445

Leu Ser Pro Gly Lys
450

<210> 92

<211> 216

<212> PRT

<213> Artificial Sequence

<220>

<223> Synthetic - MAB6, MAB7, MAB8, MAB9, MAB10, MAB11, MAB12; Full
length Kappa

<400> 92

Glu 1le Val Leu Thr GIn Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn Ser Val Ser Ser Ser
20 25 30

Tyr Leu Ala Trp Tyr GIn GIn Lys Pro Gly GIn Ala Pro Arg Leu Leu
35 40 45

Ile Tyr Gly Ala Ser Ser Arg Ala Thr Gly lle Pro Asp Arg Phe Ser
50 55 60

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu
65 70 75 80

Pro Glu Asp Phe Ala Val Tyr Tyr Cys GIn GIn His Thr Vval Arg Pro
85 90 95

Pro Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys Arg Thr Val
100 105 110

Ala Ala Pro Ser Val Phe lle Phe Pro Pro Ser Asp Glu GIn Leu Lys
115 120 125

Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg
130 135 140

Glu Ala Lys Val GIn Trp Lys Val Asp Asn Ala Leu GIn Ser Gly Asn
145 150 155 160
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Ser GIn Glu Ser Val Thr Glu GIn Asp Ser Lys Asp Ser Thr Tyr
165 170 175

Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His
180 185 190

Val Tyr Ala Cys Glu Val Thr His GIn Gly Leu Ser Ser Pro Val
195 200 205

Lys Ser Phe Asn Arg Gly Glu Cys
210 215

<210> 93

<211> 450

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB7; Full length 1gG4 S228P

<400> 93
GIn val GIn Leu GIn Glu Ser Gly Pro Gly Leu Val Lys Pro Ser
1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser lle Glu Ser
20 25 30

Val Tyr Tyr Trp Gly Trp 1lle Arg GIn Pro Pro Gly Lys Gly Leu
35 40 45

Trp 1le Gly Ser lle Tyr Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro
50 55 60

Leu Lys Ser Arg Val Thr lle Ser Val Asp Thr Ser Lys Asn GIn
65 70 75

Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr
85 90 95

Cys Ala Arg Asp Gly Val Leu Thr Leu Asn Lys Arg Ser Phe Asp
100 105 110

Trp Gly GIn Gly Thr Met Val Thr val Ser Ser Ala Ser Thr Lys
115 120 125

Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu
130 135 140

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro
145 150 155

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr
165 170 175

Page 64

Ser

Lys

Thr

GIn

Gly

Glu

Ser

Phe

80

Tyr

Gly

Ser

val

160

Phe



Pro

Thr

Asp

Tyr

225

Pro

Ser

Asp

Asn

val

305

Glu

Lys

Thr

Thr

Glu

385

Leu

Lys

Glu

Ala

val

His

210

Gly

Ser

Arg

Pro

Ala

290

val

Tyr

Thr

Leu

Cys

370

Ser

Asp

Ser

Ala

val

Pro

195

Lys

Pro

val

Thr

Glu

275

Lys

Ser

Lys

Pro

355

Leu

Asn

Ser

Arg

Leu
435

Leu

180

Ser

Pro

Pro

Phe

Pro

260

val

Thr

val

Cys

Ser

340

Pro

val

Gly

Asp

Trp
420

GIn

Ser

Ser

Cys

Leu

245

Glu

GIn

Lys

Leu

Lys

325

Lys

Ser

Lys

GIn

Gly

405

GIn

Asn

Ser

Ser

Asn

Pro

230

Phe

Val

Phe

Pro

Thr

310

Val

Ala

GIn

Gly

Pro

390

Ser

Glu
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Ser Gly Leu

Leu

Thr

215

Pro

Pro

Thr

Asn

Arg

295

Val

Ser

Lys

Glu

Phe

375

Glu

Phe

Gly

Tyr

Gly

200

Lys

Cys

Pro

Cys

Trp

280

Glu

Leu

Asn

Gly

Glu

360

Tyr

Asn

Phe

Asn

Thr
440

185

Thr

Val

Pro

Lys

Val

265

Tyr

Glu

Lys

GIn

345

Met

Pro

Asn

Leu

Val

425

GIn

Tyr Ser Leu Ser

Lys

Asp

Ala

Pro

250

Val

Val

GIn

GIn

Gly

330

Pro

Thr

Ser

Tyr

Tyr

410

Phe

Lys

Page 65

Thr

Lys

Pro

235

Lys

Val

Asp

Phe

Asp

315

Leu

Arg

Lys

Asp

Lys

395

Ser

Ser

Ser

Tyr

Arg

220

Glu

Asp

Asp

Gly

Asn

300

Trp

Pro

Glu

Asn

Ile

380

Thr

Arg

Cys

Leu

Thr

205

val

Phe

Thr

val

val

285

Ser

Leu

Ser

Pro

GlIn

365

Ala

Thr

Leu

Ser

Ser
445

Ser Val
190

Cys Asn

Glu Ser

Leu Gly

Leu Met
255

Ser GIn
270

Glu Vval

Thr Tyr

Asn Gly

Ser lle
335

GIn Vval
350

Val Ser

Val Glu

Pro Pro

Thr Val
415

vVal Met
430

Leu Ser

val

val

Lys

Gly

240

Glu

Arg

Lys

320

Glu

Tyr

Leu

Trp

val

400

Asp

Leu
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Gly Lys
450

<210> 94

<211> 453

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB7; Full length I1gGl

<400> 94
GIn vVal GIn Leu GIn Glu Ser Gly Pro Gly Leu Val Lys Pro Ser GIn
1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ile Glu Ser Gly
20 25 30

Val Tyr Tyr Trp Gly Trp 1lle Arg GIn Pro Pro Gly Lys Gly Leu Glu
35 40 45

Trp 1le Gly Ser lle Tyr Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser
50 55 60

Leu Lys Ser Arg Val Thr lle Ser Val Asp Thr Ser Lys Asn GIn Phe
65 70 75 80

Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 90 95

Cys Ala Arg Asp Gly Val Leu Thr Leu Asn Lys Arg Ser Phe Asp lle
100 105 110

Trp Gly GIn Gly Thr Met Val Thr Val Ser Ser Ala Ser Thr Lys Gly
115 120 125

Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly
130 135 140

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
145 150 155 160

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
165 170 175

Pro Ala Val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
180 185 190

Thr Val Pro Ser Ser Ser Leu Gly Thr GIn Thr Tyr lle Cys Asn Val
195 200 205
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Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys
210 215 220

Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu
225 230 235 240

Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
245 250 255

Leu Met lle Ser Arg Thr Pro Glu Val Thr Cys Vval Val val Asp Val
260 265 270

Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val
275 280 285

Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser
290 295 300

Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His GIn Asp Trp Leu
305 310 315 320

Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala
325 330 335

Pro Ile Glu Lys Thr lle Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro
340 345 350

GIn Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn GIn
355 360 365

Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala
370 375 380

Val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr
385 390 395 400

Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu
405 410 415

Thr Val Asp Lys Ser Arg Trp GIn GIn Gly Asn Val Phe Ser Cys Ser
420 425 430

Val Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser
435 440 445

Leu Ser Pro Gly Lys
450

<210> 95

<211> 450

<212> PRT

<213> Artificial Sequence
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<220>
<223> Synthetic - MAB8; Full length 1gG4 S228P

<400> 95
GIn Leu GIn Leu GIn Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu
1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ile Ala Ser Gly
20 25 30

Ser Tyr Tyr Trp Gly Trp Ile Arg GIn Pro Pro Gly Lys Gly Leu Glu
35 40 45

Trp 1le Gly Ser lle Tyr Tyr Ser Gly GIn Thr Tyr Tyr Asn Pro Ser
50 55 60

Leu Lys Ser Arg Val Thr lle Ser Val Asp Thr Ser Lys Asn GIn Phe
65 70 75 80

Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 90 95

Cys Ala Arg Asp Gly Val Leu Thr Leu Asn Lys Arg Ser Phe Asp lle
100 105 110

Trp Gly GIn Gly Thr Met Val Thr Val Ser Ser Ala Ser Thr Lys Gly
115 120 125

Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser
130 135 140

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
145 150 155 160

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
165 170 175

Pro Ala Val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
180 185 190

Thr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr Tyr Thr Cys Asn Val
195 200 205

Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Ser Lys
210 215 220

Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro Glu Phe Leu Gly Gly
225 230 235 240

Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lle
245 250 255
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Ser Arg

Asp Pro

Asn Ala
290

val Val
305

Glu Tyr

Lys Thr

Thr Leu

Thr Cys

370

Glu Ser
385

Leu Asp

Lys Ser

Glu Ala

Gly Lys

450

<210>

Thr

Glu

275

Lys

Ser

Lys

Pro

355

Leu

Asn

Ser

Arg

Leu

435

96

<211> 453

<212>
<213>

<220>
<223>

<400>

PRT

Pro

260

val

Thr

val

Cys

Ser

340

Pro

val

Gly

Asp

Trp
420

Glu

GIn

Lys

Leu

Lys

325

Lys

Ser

Lys

GIn

Gly

405

GIn

Asn

Val

Phe

Pro

Thr

310

Val

Ala

GIn

Gly

Pro

390

Ser

Glu

037856-0002-W001SequenceListing

Thr Cys Val Vval Val Asp Val

Asn

Arg

295

Val

Ser

Lys

Glu

Phe

375

Glu

Phe

Gly

Tyr

Artificial Sequence

Trp

280

Glu

Leu

Asn

Gly

Glu

360

Tyr

Asn

Phe

Asn

Thr
440

265

Tyr

Glu

Lys

GIn

345

Met

Pro

Asn

Leu

Val

425

GIn

Val

GIn

GIn

Gly

330

Pro

Thr

Ser

Tyr

Tyr

410

Phe

Lys

Asp

Phe

Asp

315

Leu

Arg

Lys

Asp

Lys

395

Ser

Ser

Ser

Synthetic - MAB8; Full length 1gGl

96

Gly

Asn

300

Trp

Pro

Glu

Asn

Ile

380

Thr

Arg

Cys

Leu

val

285

Ser

Leu

Ser

Pro

GlIn

365

Ala

Thr

Leu

Ser

Ser
445

Ser GIn
270

Glu Vval

Thr Tyr

Asn Gly

Ser lle
335

GIn Vval
350

vVal Ser

vVal Glu

Pro Pro

Thr Val
415

vVal Met
430

Leu Ser

Glu

Arg

Lys

320

Glu

Tyr

Leu

Trp

val

400

Asp

Leu

GIn Leu GIn Leu GIn Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu

1

5

10

Page 69
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Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ile Ala Ser Gly
20 25 30

Ser Tyr Tyr Trp Gly Trp Ile Arg GIn Pro Pro Gly Lys Gly Leu Glu
35 40 45

Trp 1le Gly Ser lle Tyr Tyr Ser Gly GIn Thr Tyr Tyr Asn Pro Ser
50 55 60

Leu Lys Ser Arg Val Thr lle Ser Val Asp Thr Ser Lys Asn GIn Phe
65 70 75 80

Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 90 95

Cys Ala Arg Asp Gly Val Leu Thr Leu Asn Lys Arg Ser Phe Asp lle
100 105 110

Trp Gly GIn Gly Thr Met Val Thr Val Ser Ser Ala Ser Thr Lys Gly
115 120 125

Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly
130 135 140

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
145 150 155 160

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
165 170 175

Pro Ala Val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
180 185 190

Thr Val Pro Ser Ser Ser Leu Gly Thr GIn Thr Tyr lle Cys Asn Val
195 200 205

Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys
210 215 220

Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu
225 230 235 240

Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
245 250 255

Leu Met lle Ser Arg Thr Pro Glu Val Thr Cys Vval Val Vval Asp Val
260 265 270

Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val
275 280 285
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Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser
290 295 300

Thr Tyr Arg Val Vval Ser Val Leu Thr Val Leu His GIn Asp Trp Leu
305 310 315 320

Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala
325 330 335

Pro Ile Glu Lys Thr 1le Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro
340 345 350

GIn Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn GIn
355 360 365

Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala
370 375 380

Val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr
385 390 395 400

Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu
405 410 415

Thr Val Asp Lys Ser Arg Trp GIn GIn Gly Asn Val Phe Ser Cys Ser
420 425 430

Val Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser
435 440 445

Leu Ser Pro Gly Lys
450

<210> 97

<211> 450

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - MAB9; Full length 1gG4 S228P

<400> 97
GIn val GIn Leu GIn Glu Ser Gly Pro Gly Leu Val Lys Pro Ser GIn
1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ile Glu Ser Gly
20 25 30

Leu Tyr Tyr Trp Gly Trp Ile Arg GIn Pro Pro Gly Lys Gly Leu Glu
35 40 45

Trp 1le Gly Ser lle Tyr Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser
50 55 60
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Leu

65

Ser

Cys

Trp

Pro

Thr

145

Thr

Pro

Thr

Asp

Tyr

225

Pro

Ser

Asp

Asn

val

305

Glu

Lys

Leu

Ala

Gly

Ser

130

Ala

val

Ala

val

His

210

Ser

Arg

Pro

Ala

290

val

Tyr

Ser

Lys

Arg

GIn

115

val

Ala

Ser

val

Pro

195

Lys

Pro

val

Thr

Glu

275

Lys

Ser

Lys

Arg

Leu

Asp

100

Gly

Phe

Leu

Trp

Leu

180

Ser

Pro

Pro

Phe

Pro

260

val

Thr

val

Cys

val

Ser

85

Gly

Thr

Pro

Gly

Asn

165

GIn

Ser

Ser

Cys

Leu

245

Glu

GIn

Lys

Leu

Lys
325

Thr

70

Ser

Val

Met

Leu

Cys

150

Ser

Ser

Ser

Asn

Pro

230

Phe

Val

Phe

Pro

Thr

310

Val

037856-0002-W001SequenceListing

Ile Ser val Asp

Val

Leu

Val

Ala

135

Leu

Gly

Ser

Leu

Thr

215

Pro

Pro

Thr

Asn

Arg

295

Val

Ser

Thr

Thr

Thr

120

Pro

Val

Ala

Gly

Gly

200

Lys

Cys

Pro

Cys

Trp

280

Glu

Leu

Asn

Ala

Leu

105

Val

Cys

Lys

Leu

Leu

185

Thr

Val

Pro

Lys

Val

265

Tyr

Glu

Lys

Ala

90

Asn

Ser

Ser

Asp

Thr

170

Tyr

Lys

Asp

Ala

Pro

250

Val

Val

GIn

GIn

Thr Ser Lys Asn GIn

75

Asp

Lys

Ser

Arg

Tyr

155

Ser

Ser

Thr

Lys

Pro

235

Lys

Val

Asp

Phe

Asp
315

Thr

Arg

Ala

Ser

140

Phe

Gly

Leu

Tyr

Arg

220

Glu

Asp

Asp

Gly

Asn

300

Trp

Gly Leu Pro

330

Page 72

Ala

Ser

Ser

125

Thr

Pro

val

Ser

Thr

205

val

Phe

Thr

val

val

285

Ser

Leu

Ser

val

Phe

110

Thr

Ser

Glu

Ser

190

Cys

Glu

Leu

Leu

Ser

270

Glu

Thr

Asn

Ser

Tyr

95

Asp

Lys

Glu

Pro

Thr

175

val

Asn

Ser

Gly

Met

255

GIn

val

Tyr

Gly

Ile
335

Phe
80

Tyr

Gly

Ser

val

160

Phe

val

val

Lys

Gly

240

Glu

Arg

Lys
320

Glu



Lys Thr

Thr Leu

Thr Cys
370

Glu Ser
385

Leu Asp

Lys Ser

Glu Ala

Gly Lys
450

<210>
<211>
<212>
<213>

<220>
<223>

<400>
GIn Vval
1

Thr Leu

Leu Tyr

Trp lle
50

Leu Lys
65

Ser Leu

Pro

355

Leu

Asn

Ser

Arg

Leu

435

98
453
PRT

Ser

340

Pro

val

Gly

Asp

Trp
420

Lys

Ser

Lys

GIn

Gly

405

GIn

Asn

Ala

GIn

Gly

Pro

390

Ser

Glu

037856-0002-W001SequenceListing

Lys Gly

Glu Glu
360

Phe Tyr

375

Glu Asn

Phe Phe

Gly Asn

Tyr Thr
440

Artificial Sequence

GIn Pro Arg Glu Pro GIn Vval

345

Met

Pro

Asn

Leu

Val

425

GIn

Thr

Ser

Tyr

Tyr

410

Phe

Lys

Lys

Asp

Lys

395

Ser

Ser

Ser

Synthetic - MAB9; Full length 1gG1l

98
GIn

Ser
Tyr
35

Gly
Ser

Lys

Leu

Leu

20

Trp

Ser

Arg

Leu

GIn Glu Ser Gly Pro

5

Thr

val

Ser
85

Cys

Trp

Tyr

Thr

70

Ser

Thr Val
Ile Arg

40
Tyr Ser
55

Ile Ser

Val Thr

Ser

25

GIn

Gly

Val

Ala

Gly

10

Gly

Pro

Ser

Asp

Ala
90

Page 73

Leu

Gly

Pro

Thr

Thr

75

Asp

Asn

Ile

380

Thr

Arg

Cys

Leu

Val

Ser

Gly

Tyr

60

Ser

Thr

GlIn

365

Ala

Thr

Leu

Ser

Ser
445

Lys

Ile

Lys

45

Tyr

Lys

Ala

350

val

val

Pro

Thr

val

430

Leu

Pro

Glu

30

Gly

Asn

Asn

val

Ser

Glu

Pro

val

415

Met

Ser

Ser

15

Ser

Leu

Pro

GIn

Tyr
95

Tyr

Leu

Trp

val

400

Asp

Leu

GIn

Gly

Glu

Ser

Phe

80

Tyr
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Cys Ala Arg Asp Gly Val Leu Thr Leu Asn Lys Arg Ser Phe Asp lle
100 105 110

Trp Gly GIn Gly Thr Met Val Thr Val Ser Ser Ala Ser Thr Lys Gly
115 120 125

Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly
130 135 140

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
145 150 155 160

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
165 170 175

Pro Ala Val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
180 185 190

Thr Val Pro Ser Ser Ser Leu Gly Thr GIn Thr Tyr lle Cys Asn Val
195 200 205

Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys
210 215 220

Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu
225 230 235 240

Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
245 250 255

Leu Met lle Ser Arg Thr Pro Glu Val Thr Cys Vval Val Vval Asp Val
260 265 270

Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val
275 280 285

Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser
290 295 300

Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His GIn Asp Trp Leu
305 310 315 320

Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala
325 330 335

Pro Ile Glu Lys Thr l1le Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro
340 345 350

GIn Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn GIn
355 360 365
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Val Ser
370

Val Glu
385

Pro Pro

Thr Val

vVal Met

Leu Ser
450

<210>
<211>
<212>
<213>

<220>
<223>

<400>
GIn Vval
1

Thr Leu

Leu Tyr

Trp lle

50

Leu Lys

65

Ser Leu

Cys Ala

Trp Gly

Pro Ser
130

Leu

Trp

val

Asp

His

435

Pro

99
450
PRT

Thr

Glu

Leu

Lys

420

Glu

Gly

Cys

Ser

Asp

405

Ser

Ala

Lys

Leu

Asn

390

Ser

Arg

Leu

037856-0002-W001SequenceListing

Val Lys Gly Phe Tyr Pro Ser Asp lle

375

Gly

Asp

Trp

His

Artificial Sequence

Synthetic - MAB10; Full length 1gG4 S228P

99
GIn

Ser

Tyr

35

Gly

Ser

Lys

Arg

GIn

115

val

Leu

Leu

20

Trp

Ser

Arg

Leu

Asp

100

Gly

Phe

GIn

Gly

GIn

Asn
440

GIn Glu Ser Gly

5

Thr

Gly

Ile

Ala

Ser

85

Gly

Thr

Pro

Cys

Trp

Tyr

Thr

70

Ser

Val

Met

Leu

Thr

Val

Leu

Val

Ala
135

Val

Arg

40

Ser

Ser

Thr

Ala

Thr

120

Pro

380

Pro Glu Asn Asn Tyr

395

Ser Phe Phe Leu Tyr

410

GIn Gly Asn Vval Phe

425

His Tyr Thr GIn Lys

Pro

Ser

25

GIn

Gly

Val

Ala

Leu

105

Val

Cys

445

Gly Leu Val Lys
10

Gly Gly

Pro Pro

Ser Thr

Asp Thr

75

Ala Asp
90

Asn Lys

Ser Ser

Ser Arg

Page 75

Ser

Gly

Tyr

60

Ser

Thr

Arg

Ala

Ser
140

Ile

Lys

45

Tyr

Lys

Ala

Ser

Ser

125

Thr

Lys

Ser

Ser

430

Ser

Pro

Glu

30

Gly

Asn

Asn

val

Phe

110

Thr

Ser

Thr
Lys
415

Cys

Leu

Ser

15

Ser

Leu

Pro

GIn

Tyr

95

Asp

Lys

Glu

Thr
400
Leu

Ser

Ser

GIn

Gly

Glu

Ser

Phe

80

Tyr

Gly

Ser



Thr

145

Thr

Pro

Thr

Asp

Tyr

225

Pro

Ser

Asp

Asn

val

305

Glu

Lys

Thr

Thr

Glu

385

Leu

Ala

val

Ala

val

His

210

Ser

Arg

Pro

Ala

290

val

Tyr

Thr

Leu

Cys

370

Ser

Asp

Ala

Ser

val

Pro

195

Lys

Pro

val

Thr

Glu

275

Lys

Ser

Lys

Ile

Pro

355

Leu

Asn

Ser

Leu

Trp

Leu

180

Ser

Pro

Pro

Phe

Pro

260

val

Thr

val

Cys

Ser

340

Pro

val

Gly

Asp

Gly

Asn

165

GIn

Ser

Ser

Cys

Leu

245

Glu

GIn

Lys

Leu

Lys

325

Lys

Ser

Lys

GIn

Gly
405

Cys

150

Ser

Ser

Ser

Asn

Pro

230

Phe

Val

Phe

Pro

Thr

310

Val

Ala

GIn

Gly

Pro

390

Ser

037856-0002-W001SequenceListing

Leu Val Lys Asp Tyr Phe Pro Glu Pro

Gly

Ser

Leu

Thr

215

Pro

Pro

Thr

Asn

Arg

295

Val

Ser

Lys

Glu

Phe

375

Glu

Phe

Ala

Gly

Gly

200

Lys

Cys

Pro

Cys

Trp

280

Glu

Leu

Asn

Gly

Glu

360

Tyr

Asn

Phe

Leu

Leu

185

Thr

Val

Pro

Lys

Val

265

Tyr

Glu

Lys

GIn

345

Met

Pro

Asn

Leu

Thr

170

Tyr

Lys

Asp

Ala

Pro

250

Val

Val

GIn

GIn

Gly

330

Pro

Thr

Ser

Tyr

155

Ser

Ser

Thr

Lys

Pro

235

Lys

Val

Asp

Phe

Asp

315

Leu

Arg

Lys

Asp

Lys
395

Gly

Leu

Tyr

Arg

220

Glu

Asp

Asp

Gly

Asn

300

Trp

Pro

Glu

Asn

Ile

380

Thr

Tyr Ser Arg

410

Page 76

val

Ser

Thr

205

Val

Phe

Thr

val

val

285

Ser

Leu

Ser

Pro

GlIn

365

Ala

Thr

Leu

Ser

190

Cys

Glu

Leu

Leu

Ser

270

Glu

Thr

Asn

Ser

GIn

350

val

val

Pro

Thr

Thr

175

val

Asn

Ser

Gly

Met

255

GIn

val

Tyr

Gly

Ile

335

val

Ser

Glu

Pro

val
415

val

160

Phe

val

val

Lys

Gly

240

Ile

Glu

Arg

Lys

320

Glu

Tyr

Leu

Trp

val

400

Asp



037856-0002-W001SequenceListing

Lys Ser Arg Trp GIn Glu Gly Asn Val Phe Ser Cys Ser Val Met His

420

425

430

Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Leu

Gly Lys
450

<210>
<211>
<212>
<213>

<220>
<223>

<400>
GIn Vval
1

Thr Leu

Leu Tyr

Trp lle
50

Leu Lys
65

Ser Leu

Cys Ala

Trp Gly

Pro Ser
130

Thr Ala
145

Thr Val

435

100
453
PRT

Artificial Sequence

440

Synthetic - MAB10; Full length IgGl

100
GIn

Ser

Tyr

35

Gly

Ser

Lys

Arg

GIn

115

val

Ala

Ser

Leu

Leu

20

Trp

Ser

Arg

Leu

Asp

100

Gly

Phe

Leu

Trp

GIn Glu Ser Gly Pro

5

Thr

Gly

Ile

Ala

Ser

85

Gly

Thr

Pro

Gly

Asn
165

Cys

Trp

Tyr

Thr

70

Ser

val

Met

Leu

Cys

150

Ser

Thr

Val

Leu

Val

Ala

135

Leu

Gly

Val

Arg

40

Ser

Ser

Thr

Ala

Thr

120

Pro

Val

Ala

Ser

25

GIn

Gly

Val

Ala

Leu

105

Val

Ser

Lys

Leu

Gly Leu
10

Gly Gly
Pro Pro
Ser Thr

Asp Thr
75

Ala Asp
90

Asn Lys
Ser Ser
Ser Lys

Asp Tyr
155

Thr Ser
170

Page 77

Val

Ser

Gly

Tyr

60

Ser

Thr

Arg

Ala

Ser

140

Phe

Gly

445

Lys

Ile

Lys

45

Tyr

Lys

Ala

Ser

Ser

125

Thr

Pro

Val

Pro

Glu

30

Gly

Asn

Asn

val

Phe

110

Thr

Ser

Glu

Ser

15

Ser

Leu

Pro

GIn

Tyr

95

Asp

Lys

Gly

Pro

Thr
175

GIn

Gly

Glu

Ser

Phe

80

Tyr

Gly

Gly

val

160

Phe
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Pro Ala Val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
180 185 190

Thr Val Pro Ser Ser Ser Leu Gly Thr GIn Thr Tyr lle Cys Asn Val
195 200 205

Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys
210 215 220

Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu
225 230 235 240

Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
245 250 255

Leu Met lle Ser Arg Thr Pro Glu Val Thr Cys Vval Val Vval Asp Val
260 265 270

Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val
275 280 285

Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser
290 295 300

Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His GIn Asp Trp Leu
305 310 315 320

Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala
325 330 335

Pro Ile Glu Lys Thr 1le Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro
340 345 350

GIn Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn GIn
355 360 365

Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala
370 375 380

Val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr
385 390 395 400

Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu
405 410 415

Thr Val Asp Lys Ser Arg Trp GIn GIn Gly Asn Val Phe Ser Cys Ser
420 425 430

Val Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser
435 440 445
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Leu Ser Pro Gly Lys
450

<210> 101
<211> 450
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic - MAB11; Full length 1gG4 S228P

<400> 101
GIn vVal GIn Leu GIn Glu Ser Gly Pro Gly Leu Val Lys Pro Ser GIn
1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ile Glu Ser Gly
20 25 30

Leu Tyr Tyr Trp Gly Trp lle Arg GIn Pro Pro Gly Lys Gly Leu Glu
35 40 45

Trp 1le Gly Ser lle Tyr Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser
50 55 60

Leu Lys Ser Arg Val Thr lle Ser Val Asp Thr Ser Lys Asn GIn Phe
65 70 75 80

Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 90 95

Cys Ala Arg Asp Gly Vval Leu Ala Leu Asn Lys Arg Ser Phe Asp lle
100 105 110

Trp Gly GIn Gly Thr Met Val Thr Val Ser Ser Ala Ser Thr Lys Gly
115 120 125

Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser
130 135 140

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
145 150 155 160

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
165 170 175

Pro Ala Val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
180 185 190

Thr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr Tyr Thr Cys Asn Val
195 200 205

Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Ser Lys
210 215 220
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Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro Glu Phe Leu Gly Gly
225 230 235 240

Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lle
245 250 255

Ser Arg Thr Pro Glu Val Thr Cys Val Vval Val Asp Val Ser GIn Glu
260 265 270

Asp Pro Glu Val GIn Phe Asn Trp Tyr Val Asp Gly Val Glu Val His
275 280 285

Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Phe Asn Ser Thr Tyr Arg
290 295 300

Val Val Ser Val Leu Thr Val Leu His GIn Asp Trp Leu Asn Gly Lys
305 310 315 320

Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro Ser Ser lle Glu
325 330 335

Lys Thr 1le Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro GIn Val Tyr
340 345 350

Thr Leu Pro Pro Ser GIn Glu Glu Met Thr Lys Asn GIn Val Ser Leu
355 360 365

Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val Glu Trp
370 375 380

Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val
385 390 395 400

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val Asp
405 410 415

Lys Ser Arg Trp GIn Glu Gly Asn Val Phe Ser Cys Ser Val Met His
420 425 430

Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Leu
435 440 445

Gly Lys
450

<210> 102
<211> 453
<212> PRT
<213> Artificial Sequence

<220>
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<223> Synthetic - MAB11; Full length 1gGl

<400> 102
GIn vVal GIn Leu GIn Glu Ser Gly Pro Gly Leu Val Lys Pro Ser GIn
1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ile Glu Ser Gly
20 25 30

Leu Tyr Tyr Trp Gly Trp Ile Arg GIn Pro Pro Gly Lys Gly Leu Glu
35 40 45

Trp 1le Gly Ser lle Tyr Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser
50 55 60

Leu Lys Ser Arg Val Thr lle Ser Val Asp Thr Ser Lys Asn GIn Phe
65 70 75 80

Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 90 95

Cys Ala Arg Asp Gly Val Leu Ala Leu Asn Lys Arg Ser Phe Asp lle
100 105 110

Trp Gly GIn Gly Thr Met Val Thr Val Ser Ser Ala Ser Thr Lys Gly
115 120 125

Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly
130 135 140

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
145 150 155 160

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
165 170 175

Pro Ala Val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
180 185 190

Thr Val Pro Ser Ser Ser Leu Gly Thr GIn Thr Tyr lle Cys Asn Val
195 200 205

Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys
210 215 220

Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu
225 230 235 240

Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
245 250 255
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Leu Met

Ser His

Glu Vval
290

Thr Tyr
305

Asn Gly

Pro lle

GIn Vval

Val Ser
370

vVal Glu
385

Pro Pro

Thr Val

vVal Met

Leu Ser
450

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Glu
275

Arg

Lys

Glu

Tyr

355

Leu

Trp

val

Asp

His

435

Pro

103
450
PRT

Ser

260

Asp

Asn

val

Glu

Lys

340

Thr

Thr

Glu

Leu

Lys

420

Glu

Gly

Arg

Pro

Ala

val

Tyr

325

Thr

Leu

Cys

Ser

Asp

405

Ser

Ala

Lys

Thr

Glu

Lys

Ser

310

Lys

Pro

Leu

Asn

390

Ser

Arg

Leu

037856-0002-W001SequenceListing
Pro Glu val Thr Cys Val Vval Val Asp

Val

Thr

295

Val

Cys

Ser

Pro

Val

375

Gly

Asp

Trp

Artificial Sequence

Synthetic - MAB12; Full length 1gG4 S228P

103

Lys

280

Lys

Leu

Lys

Lys

Ser

360

Lys

GIn

Gly

GIn

Asn
440

265

Phe

Pro

Thr

Val

Ala

345

Arg

Gly

Pro

Ser

GIn
425

Asn

Arg

Val

Ser

330

Lys

Glu

Phe

Glu

Phe

410

Gly

Tyr

Trp Tyr

Glu Glu
300

Leu His
315

Asn Lys

Gly GIn

Glu Met

Tyr Pro

380

Asn Asn
395
Phe Leu

Asn Val

Thr GIn

val

285

GlIn

GlIn

Ala

Pro

Thr

365

Ser

Tyr

Tyr

Phe

Lys
445

270

Asp Gly

Tyr Asn

Asp Trp

Leu Pro
335

Arg Glu
350

Lys Asn

Asp lle

Lys Thr

Ser Lys
415

Ser Cys
430

Ser Leu

val

val

Ser

Leu

320

Pro

GIn

Thr

400

Leu

Ser

Ser

GIn vVal GIn Leu GIn Glu Ser Gly Pro Gly Leu Val Lys Pro Ser GIn

1

Thr Leu Ser Leu Thr Cys Thr Ala S

20

5

2

10

Page 82
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Leu Tyr Tyr Trp Gly Trp 1le Arg GIn Pro Pro Gly Lys Gly Leu Glu
35 40 45

Trp 1le Gly Ser lle Tyr Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser
50 55 60

Leu Lys Ser Arg Val Thr lle Ser Val Asp Thr Ser Lys Asn GIn Phe
65 70 75 80

Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 90 95

Cys Ala Arg Asp Gly Val Leu Ala Leu Asn Lys Arg Ser Phe Asp lle
100 105 110

Trp Gly GIn Gly Thr Met Val Thr Val Ser Ser Ala Ser Thr Lys Gly
115 120 125

Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser
130 135 140

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
145 150 155 160

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
165 170 175

Pro Ala Val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
180 185 190

Thr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr Tyr Thr Cys Asn Val
195 200 205

Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Ser Lys
210 215 220

Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro Glu Phe Leu Gly Gly
225 230 235 240

Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lle
245 250 255

Ser Arg Thr Pro Glu Val Thr Cys Val Vval Val Asp Val Ser GIn Glu
260 265 270

Asp Pro Glu Val GIn Phe Asn Trp Tyr Val Asp Gly Val Glu Val His
275 280 285

Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Phe Asn Ser Thr Tyr Arg
290 295 300

Page 83



037856-0002-W001SequenceListing

Val Val Ser Val Leu Thr Val Leu His GIn Asp Trp Leu Asn Gly Lys
305 310 315 320

Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro Ser Ser lle Glu
325 330 335

Lys Thr 1le Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro GIn Val Tyr
340 345 350

Thr Leu Pro Pro Ser GIn Glu Glu Met Thr Lys Asn GIn Val Ser Leu
355 360 365

Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val Glu Trp
370 375 380

Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val
385 390 395 400

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val Asp
405 410 415

Lys Ser Arg Trp GIn Glu Gly Asn Val Phe Ser Cys Ser Val Met His
420 425 430

Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Leu
435 440 445

Gly Lys
450

<210> 104
<211> 453
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic - MAB12; Full length 1gG1l

<400> 104
GIn val GIn Leu GIn Glu Ser Gly Pro Gly Leu Val Lys Pro Ser GIn
1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Ala Ser Gly Gly Ser Ile Glu Ser Gly
20 25 30

Leu Tyr Tyr Trp Gly Trp Ile Arg GIn Pro Pro Gly Lys Gly Leu Glu
35 40 45

Trp 1le Gly Ser lle Tyr Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser
50 55 60
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Leu

65

Ser

Cys

Trp

Pro

Thr

145

Thr

Pro

Thr

Asn

Ser

225

Leu

Leu

Ser

Glu

Thr

305

Asn

Lys

Leu

Ala

Gly

Ser

130

Ala

val

Ala

val

His

210

Gly

Met

His

val

290

Tyr

Gly

Ser

Lys

Arg

GIn

115

val

Ala

Ser

val

Pro

195

Lys

Asp

Gly

Ile

Glu

275

Arg

Lys

Arg

Leu

Asp

100

Gly

Phe

Leu

Trp

Leu

180

Ser

Pro

Lys

Pro

Ser

260

Asp

Asn

val

Glu

val

Ser

85

Gly

Thr

Pro

Gly

Asn

165

GIn

Ser

Ser

Thr

Ser

245

Arg

Pro

Ala

val

Tyr
325

Thr

70

Ser

val

Met

Leu

Cys

150

Ser

Ser

Ser

Asn

His

230

Val

Thr

Glu

Lys

Ser

310

Lys
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Ile Ser Val Asp Thr Ser Lys Asn GIn
75

Val

Leu

Val

Ala

135

Leu

Gly

Ser

Leu

Thr

215

Thr

Phe

Pro

Val

Thr

295

Val

Cys

Thr

Ala

Thr

120

Pro

Val

Ala

Gly

Gly

200

Lys

Cys

Leu

Glu

Lys

280

Lys

Leu

Lys

Ala

Leu

105

Val

Ser

Lys

Leu

Leu

185

Thr

Val

Pro

Phe

Val

265

Phe

Pro

Thr

Val

Ala

90

Asn

Ser

Ser

Asp

Thr

170

Tyr

GIn

Asp

Pro

Pro

250

Thr

Asn

Arg

Val

Ser
330

Asp Thr

Lys Arg

Ser Ala

Lys Ser
140

Tyr Phe
155

Ser Gly

Ser Leu

Thr Tyr

Lys Arg
220

Cys Pro
235

Pro Lys

Cys Vval

Trp Tyr

Glu Glu
300

Leu His
315

Asn Lys

Page 85

Ala

Ser

Ser

125

Thr

Pro

val

Ser

Ile

205

val

Ala

Pro

val

val

285

GlIn

GlIn

Ala

Val Tyr
95

Phe Asp
110

Thr Lys

Ser Gly

Glu Pro

His Thr

175

Ser Val
190

Cys Asn

Glu Pro

Pro Glu

Lys Asp

255

Val Asp

270

Asp Gly

Tyr Asn

Asp Trp

Leu Pro
335

Phe
80

Tyr

Gly

Gly

val

160

Phe

val

val

Lys

Leu

240

Thr

val

val

Ser

Leu
320
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Pro Ile Glu Lys Thr l1le Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro
340 345 350

GIn Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn GIn
355 360 365

Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala
370 375 380

Val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr
385 390 395 400

Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu
405 410 415

Thr Val Asp Lys Ser Arg Trp GIn GIn Gly Asn Val Phe Ser Cys Ser
420 425 430

Val Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser
435 440 445

Leu Ser Pro Gly Lys
450

<210> 105
<211> 448
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic - MAB13; Full length 1gG4 S228P

<400> 105
GIn val GIn Leu Val GIn Ser Gly Ala Glu vVal Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Gly Asn Tyr
20 25 30

Tyr Met His Trp Val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Met
35 40 45

Gly 1le Ile Asn Pro Ser Leu Gly Leu Thr Ser Tyr Ala GIn Lys Phe
50 55 60

GIn Gly Arg Val Thr Met Thr Arg Asp Thr Ser Thr Ser Thr val Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Gly Gly Arg Thr Thr Trp lle Gly Ala Phe Asp lle Trp Gly
100 105 110
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GIn Gly Thr Met Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser
115 120 125

Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala
130 135 140

Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Vval
145 150 155 160

Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala
165 170 175

Val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Vval
180 185 190

Pro Ser Ser Ser Leu Gly Thr Lys Thr Tyr Thr Cys Asn Val Asp His
195 200 205

Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Ser Lys Tyr Gly
210 215 220

Pro Pro Cys Pro Pro Cys Pro Ala Pro Glu Phe Leu Gly Gly Pro Ser
225 230 235 240

Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lle Ser Arg
245 250 255

Thr Pro Glu Val Thr Cys Val Val Vval Asp Val Ser GIn Glu Asp Pro
260 265 270

Glu val GIn Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala
275 280 285

Lys Thr Lys Pro Arg Glu Glu GIn Phe Asn Ser Thr Tyr Arg Val Val
290 295 300

Ser Val Leu Thr Val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr
305 310 315 320

Lys Cys Lys Val Ser Asn Lys Gly Leu Pro Ser Ser lle Glu Lys Thr
325 330 335

Ile Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro GIn Val Tyr Thr Leu
340 345 350

Pro Pro Ser GIn Glu Glu Met Thr Lys Asn GIn Val Ser Leu Thr Cys
355 360 365

Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val Glu Trp Glu Ser
370 375 380
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Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp
385 390 395 400

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val Asp Lys Ser
405 410 415

Arg Trp GIn Glu Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala
420 425 430

Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Leu Gly Lys
435 440 445

<210> 106
<211> 451
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic - MAB13; Full length 1gG1l

<400> 106
GIn val GIn Leu Val GIn Ser Gly Ala Glu VvVal Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Gly Asn Tyr
20 25 30

Tyr Met His Trp Val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Met
35 40 45

Gly 1le Ile Asn Pro Ser Leu Gly Leu Thr Ser Tyr Ala GIn Lys Phe
50 55 60

GIn Gly Arg Val Thr Met Thr Arg Asp Thr Ser Thr Ser Thr val Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Gly Gly Arg Thr Thr Trp lle Gly Ala Phe Asp lle Trp Gly
100 105 110

GIn Gly Thr Met Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser
115 120 125

Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala
130 135 140

Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Vval
145 150 155 160
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Ser

val

Pro

Lys

Asp

225

Gly

Glu

Arg

305

Lys

Glu

Tyr

Leu

Trp

385

val

Asp

Trp

Leu

Ser

Pro

210

Lys

Pro

Ser

Asp

Asn

290

val

Glu

Lys

Thr

Thr

370

Glu

Leu

Lys

Asn

GIn

Ser

195

Ser

Thr

Ser

Arg

Pro

275

Ala

val

Tyr

Thr

Leu

355

Cys

Ser

Asp

Ser

Ser
Ser
180

Ser

Asn

val

Thr

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

Asn

Ser

Arg
420

Gly

165

Ser

Leu

Thr

Thr

Phe

245

Pro

val

Thr

val

Cys

325

Ser

Pro

val

Gly

Asp

405

Trp

Ala

Gly

Gly

Lys

Cys

230

Leu

Glu

Lys

Lys

Leu

310

Lys

Lys

Ser

Lys

GIn

390

Gly

GIn
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Leu Thr Ser Gly Val His Thr Phe Pro

Leu

Thr

Val

215

Pro

Phe

Val

Phe

Pro

295

Thr

Val

Ala

Arg

Gly

375

Pro

Ser

GIn

Tyr

GIn

200

Asp

Pro

Pro

Thr

Asn

280

Arg

Val

Ser

Lys

Glu

360

Phe

Glu

Phe

Gly

Ser

185

Thr

Lys

Cys

Pro

Cys

265

Trp

Glu

Leu

Asn

Gly

345

Glu

Tyr

Asn

Phe

Asn
425

170

Leu

Tyr

Arg

Pro

Lys

250

Val

Tyr

Glu

Lys

330

GIn

Met

Pro

Asn

Leu

410

Val

Page 89

Ser

Ile

Val

Ala

235

Pro

Val

Val

GIn

GIn

315

Ala

Pro

Thr

Ser

Tyr

395

Tyr

Phe

Ser

Cys

Glu

220

Pro

Lys

Val

Asp

Tyr

300

Asp

Leu

Arg

Lys

Asp

380

Lys

Ser

Ser

val

Asn

205

Pro

Glu

Asp

Asp

Gly

285

Asn

Trp

Pro

Glu

Asn

365

Ile

Thr

Lys

Cys

val

190

val

Lys

Leu

Thr

val

270

val

Ser

Leu

Ala

Pro

350

GIn

Ala

Thr

Leu

Ser
430

175

Thr

Asn

Ser

Leu

Leu

255

Ser

Glu

Thr

Asn

Pro

335

GIn

val

val

Pro

Thr

415

val

val

Cys
Gly

240

Met

val

Tyr

Gly

320

val

Ser

Glu

Pro

400

val

Met
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His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser
435 440 445

Pro Gly Lys
450

<210> 107
<211> 215
<212> PRT
<213> Artificial Sequence

<220>

<223> Synthetic - MAB13, MAB14, MAB15, MAB16, MAB17, MAB18; Full length
Kappa

<400> 107

Glu 1le Val Met Thr GIn Ser Pro Ala Thr Leu Ser Val Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn Ser Val Ser Ser Asn
20 25 30

Leu Ala Trp Tyr GIn GIn Lys Pro Gly GIn Ala Pro Arg Leu Leu lle
35 40 45

Tyr Gly Ala Ser Thr Arg Ala Thr Gly lle Pro Ala Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr lle Ser Ser Leu GIn Ser
65 70 75 80

Glu Asp Phe Ala Val Tyr Tyr Cys GIn GIn Tyr Val Val Trp Pro Pro
85 90 95

Leu Thr Phe Gly Gly Gly Thr Lys Val Glu lIle Lys Arg Thr Val Ala
100 105 110

Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu GIn Leu Lys Ser
115 120 125

Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu
130 135 140

Ala Lys Val GIn Trp Lys Val Asp Asn Ala Leu GIn Ser Gly Asn Ser
145 150 155 160

GIn Glu Ser Val Thr Glu GIn Asp Ser Lys Asp Ser Thr Tyr Ser Leu
165 170 175

Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val
180 185 190

Tyr Ala Cys Glu Val Thr His GIn Gly Leu Ser Ser Pro Val Thr Lys
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195 200 205

Ser Phe Asn Arg Gly Glu Cys
210 215

<210> 108
<211> 448
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic - MAB14; Full length 1gG4 S228P

<400> 108
GIn vVal GIn Leu Val GIn Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Pro Ala Tyr
20 25 30

Tyr Met His Trp Val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Met
35 40 45

Gly 1le Ile Asn Pro Ser Leu Gly Leu Thr Ser Tyr Ala GIn Lys Phe
50 55 60

GIn Gly Arg Val Thr Met Thr Arg Asp Thr Ser Thr Ser Thr Val Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Gly Gly Arg Thr Thr Trp lle Gly Ala Phe Asp lle Trp Gly
100 105 110

GIn Gly Thr Met Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser
115 120 125

Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala
130 135 140

Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val
145 150 155 160

Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala
165 170 175

Val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val
180 185 190

Pro Ser Ser Ser Leu Gly Thr Lys Thr Tyr Thr Cys Asn Val Asp His
195 200 205

Page 91



Lys Pro
210

Pro Pro
225

Val Phe

Thr Pro

Glu Vval

Lys Thr
290

Ser Val
305

Lys Cys

Ile Ser

Pro Pro

Leu Val
370

Asn Gly
385

Ser Asp

Arg Trp

Leu His

<210>
<211>
<212>
<213>

<220>
<223>

Ser

Cys

Leu

Glu

GIn

275

Lys

Leu

Lys

Lys

Ser

355

Lys

GIn

Gly

GIn

Asn

435

109
451
PRT

Asn

Pro

Phe

Val

260

Phe

Pro

Thr

Val

Ala

340

GIn

Gly

Pro

Ser

Glu
420

Thr

Pro

Pro

245

Thr

Asn

Arg

Val

Ser

325

Lys

Glu

Phe

Glu

Phe

405

Tyr

Lys

Cys

230

Pro

Cys

Trp

Glu

Leu

310

Asn

Gly

Glu

Tyr

Asn

390

Phe

Asn

Thr

037856-0002-W001SequenceListing

Val Asp
215

Pro Ala

Lys Pro

vVal Val

Tyr Val
280

Glu GIn
295

His GIn

Lys Gly

GIn Pro

Met Thr

360

Pro Ser

375

Asn Tyr

Leu Tyr

Val Phe

GIn Lys
440

Artificial Sequence

Lys Arg Val Glu Ser Lys Tyr

Pro

Lys

Val

265

Asp

Phe

Asp

Leu

Arg

345

Lys

Asp

Lys

Ser

Ser

425

Ser

Glu Phe
235

Asp Thr

Asp Val

Gly Vval

Asn Ser

Trp Leu

315

Pro Ser
330

Glu Pro

Asn GIn

1le Ala

Thr Thr

395

Arg Leu
410

Cys Ser

Leu Ser

Synthetic - MAB14; Full length IgGl
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220

Leu

Leu

Ser

Glu

Thr

300

Asn

Ser

GIn

Val

Val

380

Pro

Thr

Val

Leu

Gly

Met

GIn

Val

285

Tyr

Gly

Ile

Val

Ser

365

Glu

Pro

Val

Met

Ser
445

Gly

Ile

Glu

270

Arg

Lys

Glu

Tyr

350

Leu

Trp

Val

Asp

His
430

Leu

Pro

Ser

255

Asp

Asn

Val

Glu

Lys

335

Thr

Thr

Glu

Leu

Lys

415

Glu

Gly

Gly

Ser

240

Arg

Pro

Ala

Val

Tyr

320

Thr

Leu

Cys

Ser

Asp

400

Ser

Ala

Lys



037856-0002-W001SequenceListing
<400> 109
GIn vVal GIn Leu Val GIn Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Pro Ala Tyr
20 25 30

Tyr Met His Trp Val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Met
35 40 45

Gly 1le Ile Asn Pro Ser Leu Gly Leu Thr Ser Tyr Ala GIn Lys Phe
50 55 60

GIn Gly Arg Val Thr Met Thr Arg Asp Thr Ser Thr Ser Thr Vval Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Gly Gly Arg Thr Thr Trp lle Gly Ala Phe Asp lle Trp Gly
100 105 110

GIn Gly Thr Met Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser
115 120 125

Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala
130 135 140

Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val
145 150 155 160

Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala
165 170 175

Val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val
180 185 190

Pro Ser Ser Ser Leu Gly Thr GIn Thr Tyr Ile Cys Asn Val Asn His
195 200 205

Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys Ser Cys
210 215 220

Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly
225 230 235 240

Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
245 250 255

Ile Ser Arg Thr Pro Glu Val Thr Cys Val Vval Val Asp Val Ser His
Page 93



Glu Asp

His Asn
290

Arg Val
305

Lys Glu

Glu Lys

Tyr Thr

Leu Thr
370

Trp Glu
385

Val Leu

Asp Lys

His Glu

Pro Gly
450

<210>
<211>
<212>
<213>

<220>
<223>

<400>

1

Pro
275

Ala

Val

Tyr

Thr

Leu

355

Cys

Ser

Asp

Ser

Ala

435

Lys

110
448
PRT

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

Asn

Ser

Arg

420

Leu

Val

Thr

Val

Cys

325

Ser

Pro

Val

Gly

Asp

405

Trp

His

Lys

Lys

Leu

310

Lys

Lys

Ser

Lys

GIn

390

Gly

GIn

Asn

037856-0002-W001SequenceListing

Phe

Pro

295

Thr

Val

Ala

Arg

Gly

375

Pro

Ser

GIn

Artificial Sequence

Synthetic - MAB15; Full length 1gG4 S228P

110

5

Asn

280

Arg

Val

Ser

Lys

Glu

360

Phe

Glu

Phe

Gly

Tyr
440

265

Trp

Glu

Leu

Asn

Gly

345

Glu

Tyr

Asn

Phe

Asn

425

Thr

Tyr

Glu

Lys

330

GIn

Met

Pro

Asn

Leu

410

Val

GIn

270

Val Asp Gly Vval Glu

GIn

GIn

315

Ala

Pro

Thr

Ser

Tyr

395

Tyr

Phe

Lys

Tyr

300

Asp

Leu

Arg

Lys

Lys

Ser

Ser

Ser

285

Asn

Trp

Pro

Glu

Asn

365

Ile

Thr

Lys

Cys

Leu
445

Ser

Leu

Ala

Pro

350

GIn

Ala

Thr

Leu

Ser

430

Ser

Thr

Asn

Pro

335

GIn

Val

Val

Pro

Thr

415

Val

Leu

GIn VvVal GIn Leu Val GIn Ser Gly Ala Glu Val Lys Lys Pro Gly
10 15

Val

Tyr

Val

Ser

Glu

Pro

400

Val

Met

Ser

Ala

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Arg Glu Tyr
20 25 30
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Tyr Met His Trp Val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Met
35 40 45

Gly 1le Ile Asn Pro Ser lle Gly Leu Thr Ser Tyr Ala Arg Lys Phe
50 55 60

GIn Gly Arg Val Thr Met Thr Arg Asp Thr Ser Thr Ser Thr Vval Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Gly Gly Arg Thr Thr Trp lle Gly Ala Phe Asp lle Trp Gly
100 105 110

GIn Gly Thr Met Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser
115 120 125

Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala
130 135 140

Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val
145 150 155 160

Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala
165 170 175

Val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Vval
180 185 190

Pro Ser Ser Ser Leu Gly Thr Lys Thr Tyr Thr Cys Asn Val Asp His
195 200 205

Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Ser Lys Tyr Gly
210 215 220

Pro Pro Cys Pro Pro Cys Pro Ala Pro Glu Phe Leu Gly Gly Pro Ser
225 230 235 240

Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lle Ser Arg
245 250 255

Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser GIn Glu Asp Pro
260 265 270

Glu val GIn Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala
275 280 285

Lys Thr Lys Pro Arg Glu Glu GIn Phe Asn Ser Thr Tyr Arg Val Val
290 295 300
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Ser Val
305

Lys Cys

Ile Ser

Pro Pro

Leu Val
370

Asn Gly
385

Ser Asp

Arg Trp

Leu His

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Leu

Lys

Lys

Ser

355

Lys

GIn

Gly

GIn

Asn

435

111
451
PRT

Thr

Val

Ala

340

GIn

Gly

Pro

Ser

Glu
420

Val

Ser

325

Lys

Glu

Phe

Glu

Phe

405

Gly

Tyr

Leu

310

Asn

Gly

Glu

Tyr

Asn

390

Phe

Asn

Thr

037856-0002-W001SequenceListing

His GIn Asp Trp

Lys Gly

GIn Pro

Met Thr

360

Pro Ser

375

Asn Tyr

Leu Tyr

Val Phe

GIn Lys
440

Artificial Sequence

Leu

Arg

345

Lys

Asp

Lys

Ser

Ser

425

Ser

315

Pro Ser
330

Glu Pro

Asn GIn

Ile Ala

Thr Thr

395

Arg Leu
410

Cys Ser

Leu Ser

Synthetic - MAB15; Full length IgGl

111

GIn val GIn Leu Vval

1

5

Ser Val Lys Vval Ser

20

Tyr Met His Trp Val
35

Gly 1le Ile Asn Pro

50

6

GIn Gly Arg Vval Thr
5

Met Glu Leu Ser Ser

GIn Ser Gly Ala Glu Vval

Cys

Arg

10

Lys Ala Ser Gly Tyr
25

GIn Ala Pro Gly GIn

40

Ser lle Gly Leu Thr Ser

55

Met Thr Arg Asp Thr Ser

70

Leu

75

Ser

GIn

vVal

Val

380

Pro

Thr

Val

Leu

Thr

Tyr
60

Thr

Arg Ser Glu Asp Thr Ala

Page 96

Ile

val

Ser

365

Glu

Pro

Val

Met

Ser
445

Lys

Phe

Leu

Ala

Ser

Val

Glu

Tyr

350

Leu

Trp

Val

Asp

His
430

Leu

Pro

Arg

30

Glu

Arg

Thr

Tyr

Leu Asn Gly Lys Glu

Lys

335

Thr

Thr

Glu

Leu

Lys

415

Glu

Gly

Gly

15

Glu

Trp

Lys

Val

Tyr

Tyr

320

Thr

Leu

Cys

Ser

Asp

400

Ser

Ala

Lys

Ala

Tyr

Met

Phe

Tyr

80

Cys



037856-0002-W001SequenceListing
85 90 95

Ala Arg Gly Gly Arg Thr Thr Trp lle Gly Ala Phe Asp lle Trp Gly
100 105 110

GIn Gly Thr Met Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser
115 120 125

Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala
130 135 140

Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val
145 150 155 160

Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala
165 170 175

Val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Vval
180 185 190

Pro Ser Ser Ser Leu Gly Thr GIn Thr Tyr Ile Cys Asn Val Asn His
195 200 205

Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys Ser Cys
210 215 220

Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly
225 230 235 240

Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
245 250 255

Ile Ser Arg Thr Pro Glu VvVal Thr Cys Val Vval Val Asp Val Ser His
260 265 270

Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val
275 280 285

His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr
290 295 300

Arg Val Val Ser Val Leu Thr Val Leu His GIn Asp Trp Leu Asn Gly
305 310 315 320

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro lle
325 330 335

Glu Lys Thr lle Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro GIn Val
340 345 350

Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn GIn Val Ser
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355 360 365

Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val Glu
370 375 380

Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro
385 390 395 400

Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val
405 410 415

Asp Lys Ser Arg Trp GIn GIn Gly Asn Val Phe Ser Cys Ser Val Met
420 425 430

His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser
435 440 445

Pro Gly Lys
450

<210> 112
<211> 448
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic - MAB16; Full length 1gG4 S228P

<400> 112
GIn vVal GIn Leu Val GIn Ser Gly Ala Glu VvVal Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Arg Glu Tyr
20 25 30

Tyr Met His Trp Val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Met
35 40 45

Gly 1le Ile Asn Pro Ser lle Gly Leu Thr Ser Tyr Ala Arg Lys Phe
50 55 60

GIn Gly Arg Val Thr Met Thr Arg Asp Thr Ser Thr Ser Thr Vval Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Gly Gly Arg Thr Thr Trp lle Gly Ala Leu Asp lle Trp Gly
100 105 110

GIn Gly Thr Met Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser
115 120 125
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vVal

Ala

145

Ser

Val

Pro

Lys

Pro

225

Val

Thr

Glu

Lys

Ser

305

Lys

Ile

Pro

Leu

Asn
385

Phe

130

Leu

Trp

Leu

Ser

Pro

210

Pro

Phe

Pro

Val

Thr

290

Val

Cys

Ser

Pro

Val
370

Pro

Gly

Asn

GIn

Ser

195

Ser

Cys

Leu

Glu

GIn

275

Lys

Leu

Lys

Lys

Ser

355

Lys

y GIn

Leu

Cys

Ser

Ser

180

Ser

Asn

Pro

Phe

Val

260

Phe

Pro

Thr

Val

Ala

340

GIn

Gly

Pro

Ala

Leu

Gly

165

Ser

Leu

Thr

Pro

Pro

245

Thr

Asn

Arg

Val

Ser

325

Glu

Phe

Glu

Pro

Val

150

Ala

Gly

Gly

Lys

Cys

230

Pro

Cys

Trp

Glu

Leu

310

Asn

Gly

Glu

Tyr

Asn
390

037856-0002-W001SequenceListing

Cys Ser Arg

135

Lys

Leu

Leu

Thr

vVal

215

Pro

Lys

vVal

Tyr

Glu

295

Lys

GIn

Met

Pro

375

Asn

Asp

Thr

Tyr

Lys

200

Asp

Ala

Pro

Val

Val

280

GIn

GIn

Gly

Pro

Thr

360

Ser

Tyr

Ser

Ser

185

Thr

Lys

Pro

Lys

Val

265

Asp

Phe

Asp

Leu

Arg

345

Lys

Asp

Lys

Ser Thr Ser

Phe

Gly

Leu

Tyr

Arg

Glu

Asp

Asp

Gly

Asn

Trp

Pro

330

Glu

Asn

lle

Thr

Page 99

Pro

155

Val

Ser

Thr

Val

Phe

235

Thr

Val

Val

Ser

Leu

315

Ser

Pro

GIn

Ala

Thr
395

140

Glu

Ser

Cys

Glu

220

Leu

Leu

Ser

Glu

Thr

300

Asn

Ser

GIn

Val

vVal

380

Pro

Glu Ser Thr

Pro

Thr

Val

Asn

205

Ser

Gly

Met

GIn

Val

285

Tyr

Gly

Ile

Val

Ser

365

Glu

Pro

Val

Phe

Val

190

Val

Lys

Gly

Ile

Glu

270

Arg

Lys

Glu

Tyr

350

Leu

Trp

Val

Thr

Pro

175

Thr

Asp

Tyr

Pro

Ser

255

Asp

Asn

Val

Glu

Lys

335

Thr

Thr

Glu

Leu

Val
160

Val

Gly
Ser
240

Arg

Pro

Val

Tyr

320

Thr

Leu

Cys

Ser

Asp
400



037856-0002-W001SequenceListing

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val Asp Lys

405

410

415

Arg Trp GIn Glu Gly Asn Val Phe Ser Cys Ser Val Met His Glu

420

425

430

Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Leu

<210>
<211>
<212>
<213>

<220>
<223>

<400>
GIn Vval
1

Ser Val

Tyr Met

Gly lle
50

GIn Gly
65

Met Glu

Ala Arg

GIn Gly

Val Phe

130

Ala Leu
145

Ser Trp

Val Leu

435

113
451
PRT

Artificial Sequence

440

Synthetic - MAB16; Full length IgGl

113
GIn

Lys

His

35

Ile

Arg

Leu

Gly

Thr

115

Pro

Gly

Asn

GIn

Leu Val GIn Ser Gly Ala

Val

20

Trp

Asn

Val

Ser

Gly

100

Met

Leu

Cys

Ser

Ser

5

Ser

Val

Pro

Thr

Val

Ala

Leu

Gly

165

Ser

Cys

Arg

Ser

Met

70

Leu

Thr

Thr

Pro

Val

150

Ala

Gly

Lys

GIn

Ile

55

Thr

Arg

Thr

Val

Ser

135

Lys

Leu

Leu

Ala

Ala

40

Arg

Ser

Trp

Ser

120

Ser

Asp

Thr

Tyr

Ser

25

Pro

Leu

Asp

Glu

Ile

105

Ser

Lys

Tyr

Ser

Ser

Glu

10

Gly

Gly

Thr

Thr

Asp

90

Gly

Ala

Ser

Phe

Gly
170

Val

Tyr

GIn

Ser

Ser

75

Thr

Ala

Ser

Thr

Pro

155

Val

Thr

Gly

Tyr

60

Thr

Ala

Leu

Thr

Ser

140

Glu

His

Leu Ser Ser
Page 100

445

Lys

Phe

Leu

Ala

Ser

Val

Asp

Lys

125

Gly

Pro

Thr

Val

Pro

Arg

30

Glu

Arg

Thr

Tyr

Ile

110

Gly

Gly

Val

Phe

Val

Gly

Gly

15

Glu

Trp

Lys

Val

Tyr

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Ser

Ala

Lys

Ala

Tyr

Met

Phe

Tyr

80

Cys

Gly

Ser

Val
160

Val
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180 185 190

Pro Ser Ser Ser Leu Gly Thr GIn Thr Tyr Ile Cys Asn Val Asn His
195 200 205

Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys Ser Cys
210 215 220

Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly
225 230 235 240

Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
245 250 255

Ile Ser Arg Thr Pro Glu Val Thr Cys Val Vval Val Asp Val Ser His
260 265 270

Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val
275 280 285

His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr
290 295 300

Arg Val Val Ser Val Leu Thr Val Leu His GIn Asp Trp Leu Asn Gly
305 310 315 320

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro lle
325 330 335

Glu Lys Thr lle Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro GIn Val
340 345 350

Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn GIn Val Ser
355 360 365

Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val Glu
370 375 380

Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro
385 390 395 400

Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val
405 410 415

Asp Lys Ser Arg Trp GIn GIn Gly Asn Val Phe Ser Cys Ser Val Met
420 425 430

His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser
435 440 445

Pro Gly Lys
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450

<210> 114
<211> 448
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic - MAB17; Full length 1gG4 S228P

<400> 114
GIn vVal GIn Leu Val GIn Ser Gly Ala Glu Vval Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Pro Ala Tyr
20 25 30

Tyr 1le His Trp Val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Met
35 40 45

Gly 1le Ile Asn Pro Ser Leu Gly Leu Thr Ser Tyr Ala Arg Lys Phe
50 55 60

GIn Gly Arg Val Thr Met Thr Arg Asp Thr Ser Thr Ser Thr Vval Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Gly Gly Arg Thr Thr Trp lle Gly Ala Leu Asp lle Trp Gly
100 105 110

GIn Gly Thr Met Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser
115 120 125

Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala
130 135 140

Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val
145 150 155 160

Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala
165 170 175

Val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Vval
180 185 190

Pro Ser Ser Ser Leu Gly Thr Lys Thr Tyr Thr Cys Asn Val Asp His
195 200 205

Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Ser Lys Tyr Gly
210 215 220
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Pro Pro
225

Val Phe

Thr Pro

Glu Vval

Lys Thr
290

Ser Val
305

Lys Cys

Ile Ser

Pro Pro

Leu Val
370

Asn Gly
385

Ser Asp

Arg Trp

Leu His

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Cys

Leu

Glu

GIn

275

Lys

Leu

Lys

Lys

Ser

355

Lys

GIn

Gly

GIn

Asn

435

115
451
PRT

Pro

Phe

Val

260

Phe

Pro

Thr

Val

Ala

340

GIn

Gly

Pro

Ser

Glu
420

Pro

Pro

245

Thr

Asn

Arg

Val

Ser

325

Glu

Phe

Glu

Phe

405

Gly

Cys

230

Pro

Cys

Trp

Glu

Leu

310

Asn

Gly

Glu

Tyr

Asn

390

Phe

Asn

Thr

037856-0002-W001SequenceListing

Pro Ala Pro Glu

Lys

Val

Tyr

Glu

295

Lys

GIn

Met

Pro

375

Asn

Leu

Val

GIn

Artificial Sequence

Pro

Val

Val

280

GIn

GIn

Gly

Pro

Thr

360

Ser

Tyr

Phe

Lys
440

Lys

Val

265

Asp

Phe

Asp

Leu

Arg

345

Lys

Asp

Lys

Ser

Ser

425

Ser

Asp

250

Asp

Gly

Asn

Trp

Pro

330

Glu

Asn

lle

Thr

Arg

410

Cys

Leu

Phe Leu Gly Gly Pro

235

Thr

Val

val

Ser

Leu

315

Ser

Pro

GIn

Ala

Thr

395

Leu

Ser

Ser

Synthetic - MAB17; Full length IgGl

115

Leu

Ser

Glu

Thr

300

Asn

Ser

GIn

Val

Val

380

Pro

Thr

Val

Leu

Met

GIn

Val

285

Gly

Ile

Val

Ser

365

Glu

Pro

Val

Met

Ser
445

Ile

Glu
270

Arg

Lys

Glu

Tyr
350

Leu

Trp

Val

Asp

His
430

Leu

Ser

255

Asp

Asn

Val

Glu

Lys

335

Thr

Thr

Glu

Leu

Lys

415

Glu

Gly

Ser
240
Arg

Pro

Val

Tyr

320

Thr

Leu

Cys

Ser

Asp

400

Ser

Lys

GIn val GIn Leu Val GIn Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
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Ser

Tyr

Gly

GIn

65

Met

Ala

GIn

Val

Ala

145

Ser

Val

Pro

Lys

Asp

225

Gly

Glu

Val

Ile

Ile

50

Gly

Glu

Arg

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

210

Lys

Pro

Ser

Asp

Lys

His

35

Ile

Arg

Leu

Gly

Thr

115

Pro

Gly

Asn

GIn

Ser

195

Ser

Thr

Ser

Arg

Pro

Val

20

Trp

Asn

Val

Ser

Gly

100

Met

Leu

Cys

Ser

Ser

180

Ser

Asn

Val

Thr
260

Glu

Ser

Val

Pro

Thr

Val

Ala

Leu

Gly

165

Ser

Leu

Thr

Thr

Phe

245

Pro

Val

Cys

Arg

Ser

Met

70

Leu

Thr

Thr

Pro

Val

150

Ala

Gly

Gly

Lys

Cys

230

Leu

Glu

Lys
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Lys Ala

GIn Ala
40

Leu Gly
55

Thr Arg

Arg Ser

Thr Trp

Val Ser
120

Ser Ser
135

Lys Asp

Leu Thr

Leu Tyr

Thr GIn

200

Val Asp

215

Pro Pro

Phe Pro

Val Thr

Phe Asn

Ser

25

Pro

Leu

Asp

Glu

Ile

105

Ser

Lys

Tyr

Ser

Ser

185

Thr

Lys

Cys

Pro

Cys

265

Trp

10

Gly

Gly

Thr

Thr

Asp

90

Gly

Ala

Ser

Phe

Gly

Leu

Tyr

Arg

Pro

Lys

250

Val

Tyr

GIn

Ser

Ser

75

Thr

Ala

Ser

Thr

Pro

155

Val

Ser

lle

Val

Ala

235

Pro

val

Thr

Gly

Tyr

60

Thr

Ala

Leu

Thr

Ser

140

Glu

His

Ser

Cys

Glu

220

Pro

Lys

Val

Tyr Val Asp
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Phe

Leu

Ala

Ser

Val

Asp

Lys

125

Gly

Pro

Thr

Val

Asn

205

Pro

Glu

Asp

Asp

Gly

Pro

30

Glu

Arg

Thr

Tyr

Ile

110

Gly

Gly

Val

Phe

Val

190

Val

Lys

Leu

Thr

Val

270

Val

15

Ala

Trp

Lys

Val

Tyr

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asn

Ser

Leu

Leu

255

Ser

Glu

Tyr

Met

Phe

Tyr

80

Cys

Gly

Ser

Val
160

Val

Cys
Gly

240

Met

Val



His Asn
290

Arg Val
305

Lys Glu

Glu Lys

Tyr Thr

Leu Thr
370

Trp Glu
385

Val Leu

Asp Lys

His Glu

Pro Gly
450

<210>
<211>
<212>
<213>

<220>
<223>

<400>

1

275

Ala

Val

Tyr

Thr

Leu

355

Cys

Ser

Asp

Ser

Ala

435

Lys

116
448
PRT

Lys

Ser

Lys

Ile

340

Pro

Leu

Asn

Ser

Arg

420

Leu

Thr

Val

Cys

325

Ser

Pro

Val

Gly

Asp
405

Lys

Leu

310

Lys

Lys

Ser

Lys

GIn

390

Gly

GIn

Asn

037856-0002-W001SequenceListing

280

Pro Arg Glu

295

Thr

Val

Ala

Arg

Gly

375

Pro

Ser

GIn

Artificial Sequence

Synthetic - MAB18; Full length 1gG4 S228P

116

5

Val

Ser

Lys

Glu

360

Phe

Glu

Phe

Gly

Tyr
440

Leu

Asn

Gly

345

Glu

Tyr

Asn

Phe

Asn

425

Thr

Glu

Lys

330

GIn

Met

Pro

Asn

Leu

410

Val

GIn

GIn

GIn

315

Ala

Pro

Thr

Ser

Tyr

395

Tyr

Phe

Lys

Tyr

300

Asp

Leu

Arg

Lys

Lys

Ser

Ser

Ser

285

Asn

Trp

Pro

Glu

Asn

365

Ile

Thr

Lys

Cys

Leu
445

GIn val GIn Leu Val GIn Ser Gly Ala Glu Val Lys Lys
10

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe
20 25

Ser Thr

Leu Asn

Ala Pro
335

Pro GIn
350

GIn Vval

Ala Vval

Thr Pro

Leu Thr
415

Ser Val
430

Ser Leu

Pro Gly
15

Pro Ala
30

Val

Ser

Glu

Pro

400

Val

Met

Ser

Ala

Tyr

Tyr Met His Trp Val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Met
35 40 45
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Gly 1le Ile Asn Pro Ser Leu Gly Leu Thr Ser Tyr Ala Arg Lys Phe
50 55 60

GIn Gly Arg Val Thr Met Thr Arg Asp Thr Ser Thr Ser Thr Vval Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Gly Gly Arg Thr Thr Trp lle Gly Ala Phe Asp lle Trp Gly
100 105 110

GIn Gly Thr Met Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser
115 120 125

Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala
130 135 140

Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val
145 150 155 160

Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala
165 170 175

Val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Vval
180 185 190

Pro Ser Ser Ser Leu Gly Thr Lys Thr Tyr Thr Cys Asn Val Asp His
195 200 205

Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Ser Lys Tyr Gly
210 215 220

Pro Pro Cys Pro Pro Cys Pro Ala Pro Glu Phe Leu Gly Gly Pro Ser
225 230 235 240

Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lle Ser Arg
245 250 255

Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser GIn Glu Asp Pro
260 265 270

Glu val GIn Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala
275 280 285

Lys Thr Lys Pro Arg Glu Glu GIn Phe Asn Ser Thr Tyr Arg Val Val
290 295 300

Ser Val Leu Thr Val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr
305 310 315 320
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Lys Cys Lys Val Ser Asn Lys Gly Leu Pro Ser Ser lle Glu Lys Thr
325 330 335

Ile Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro GIn Val Tyr Thr Leu
340 345 350

Pro Pro Ser GIn Glu Glu Met Thr Lys Asn GIn Val Ser Leu Thr Cys
355 360 365

Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val Glu Trp Glu Ser
370 375 380

Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp
385 390 395 400

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val Asp Lys Ser
405 410 415

Arg Trp GIn Glu Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala
420 425 430

Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Leu Gly Lys
435 440 445

<210> 117
<211> 451
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic - MAB18; Full length 1gG1

<400> 117
GIn val GIn Leu Val GIn Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Pro Ala Tyr
20 25 30

Tyr Met His Trp Val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Met
35 40 45

Gly 1le Ile Asn Pro Ser Leu Gly Leu Thr Ser Tyr Ala Arg Lys Phe
50 55 60

GIn Gly Arg Val Thr Met Thr Arg Asp Thr Ser Thr Ser Thr VvVal Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Gly Gly Arg Thr Thr Trp lle Gly Ala Phe Asp lle Trp Gly
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100 105 110

GIn Gly Thr Met Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser
115 120 125

Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala
130 135 140

Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val
145 150 155 160

Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala
165 170 175

Val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Vval
180 185 190

Pro Ser Ser Ser Leu Gly Thr GIn Thr Tyr Ile Cys Asn Val Asn His
195 200 205

Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys Ser Cys
210 215 220

Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly
225 230 235 240

Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
245 250 255

Ile Ser Arg Thr Pro Glu Val Thr Cys Val Vval Val Asp Val Ser His
260 265 270

Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val
275 280 285

His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr
290 295 300

Arg Val Val Ser Val Leu Thr Val Leu His GIn Asp Trp Leu Asn Gly
305 310 315 320

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro lle
325 330 335

Glu Lys Thr lle Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro GIn Val
340 345 350

Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn GIn Val Ser
355 360 365

Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val Glu
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370 375 380

Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro
385 390 395 400

Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val
405 410 415

Asp Lys Ser Arg Trp GIn GIn Gly Asn Val Phe Ser Cys Ser Val Met
420 425 430

His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser
435 440 445

Pro Gly Lys
450

<210> 118
<211> 450
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic - MAB19; Full length 1gG4 S228P

<400> 118
GIn val GIn Leu Val GIn Ser Gly Ala Glu Vval Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser His
20 25 30

Tyr Met Gly Trp Val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Met
35 40 45

Gly val Ille Asn Pro Ser Met Gly Ala Thr Ser Tyr Ala GIn Lys Phe
50 55 60

GIn Gly Arg Val Thr Met Thr Arg Asp Thr Ser Thr Ser Thr Vval Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Leu His Val Ser Gly Ser Tyr Tyr Pro Ala Tyr Leu Asp Tyr
100 105 110

Trp Gly GIn Gly Thr Met Val Thr Val Ser Ser Ala Ser Thr Lys Gly
115 120 125

Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser
130 135 140
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Thr

145

Thr

Pro

Thr

Asp

Tyr

225

Pro

Ser

Asp

Asn

Val

305

Glu

Lys

Thr

Thr

Glu

385

Leu

Ala

Val

Ala

Val

His

210

Gly

Ser

Arg

Pro

Ala

290

Val

Tyr

Thr

Leu

Cys

370

Ser

Asp

Ala

Ser

Val

Pro

195

Lys

Pro

Val

Thr

Glu

275

Lys

Ser

Lys

Ile

Pro

355

Leu

Asn

Ser

Leu

Trp

Leu

180

Ser

Pro

Pro

Phe

Pro

260

Val

Thr

Val

Cys

Ser

340

Pro

Val

Gly

Asp

Gly

Asn

165

GIn

Ser

Ser

Cys

Leu

245

Glu

GIn

Lys

Leu

Lys

325

Lys

Ser

Lys

GIn

Gly
405

Cys

150

Ser

Ser

Ser

Asn

Pro

230

Phe

Val

Phe

Pro

Thr

310

Val

Ala

GIn

Gly

Pro

390

Ser

037856-0002-W001SequenceListing

Leu Val Lys Asp

Gly Ala

Ser Gly

Leu Gly

Thr Lys

215

Pro Cys

Pro Pro

Thr Cys

Asn Trp

Arg Glu

295

Val Leu

Ser Asn

Lys Gly

Glu Glu

360

Phe Tyr
375

Glu Asn

Phe Phe

Leu

Leu

185

Thr

Val

Pro

Lys

Val

265

Tyr

Glu

Lys

GIn

345

Met

Pro

Asn

Leu

Thr

170

Tyr

Lys

Asp

Ala

Pro

250

Val

Val

GIn

GIn

Gly

Pro

Thr

Ser

Tyr

Tyr
410

Tyr Phe Pro Glu Pro

155

Ser Gly

Ser Leu

Thr Tyr

Lys Arg
220

Pro Glu
235

Lys Asp

Val Asp

Asp Gly

Phe Asn
300

Asp Trp
315

Leu Pro

Arg Glu

Lys Asn

Asp lle
380

Lys Thr
395

Ser Arg
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val

Ser

Thr

205

Val

Phe

Thr

Val

Val

285

Ser

Leu

Ser

Pro

GIn

365

Ala

Thr

Leu

Ser

190

Cys

Glu

Leu

Leu

Ser

270

Glu

Thr

Asn

Ser

GIn

350

Val

vVal

Pro

Thr

Thr

175

vVal

Asn

Ser

Gly

Met

255

GIn

Val

Tyr

Gly

Ile

335

Val

Ser

Glu

Pro

Val
415

Val

160

Phe

Val

Val

Lys

Gly

240

Ile

Glu

Arg

Lys

320

Glu

Tyr

Leu

Trp

Val

400

Asp
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Lys Ser Arg Trp GIn Glu Gly Asn Val Phe Ser Cys Ser Val Met His

Glu Ala Leu His Asn His Tyr T
4

Gly Lys
450

<210>
<211>
<212>
<213>

<220>
<223>

<400>

435

119
453
PRT

420

Artificial Sequence

425

Synthetic - MAB19; Full length IgGl

119

GIn val GIn Leu Val GIn Ser Gly Ala

1

Ser Val

Tyr Met

Gly val
50

GIn Gly
65

Met Glu

Ala Arg

Trp Gly

Pro Ser

130

Thr Ala
145

Thr Val

Pro Ala

Lys

Gly

35

Ile

Arg

Leu

Leu

GIn

115

Val

Ala

Ser

Val

Val

20

Trp

Asn

Val

Ser

His

100

Gly

Phe

Leu

Trp

Leu

5

Ser

Val

Pro

Thr

Ser

Val

Thr

Pro

Gly

Asn

165

GIn

Cys

Arg

Ser

Met

70

Leu

Ser

Met

Leu

Cys

150

Ser

Ser

Lys

GIn

Met

55

Thr

Arg

Gly

Val

Ala

135

Leu

Gly

Ser

Ala

Ala

40

Gly

Arg

Ser

Ser

Thr

120

Pro

Val

Ala

Gly

Ser

25

Pro

Ala

Asp

Glu

Tyr

105

Val

Ser

Leu

Leu

Glu

10

Gly

Gly

Thr

Thr

Asp

90

Tyr

Ser

Ser

Asp

Thr
170

Val

Tyr

GIn

Ser

Ser

75

Thr

Pro

Ser

Lys

Tyr

155

Ser

hr GIn Lys Ser Leu
40

Thr

Gly

Tyr

60

Thr

Ala

Ala

Ala

Ser

140

Phe

Gly

Tyr Ser Leu
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430

Ser Leu Ser Leu

445

Lys

Phe

Leu

Ala

Ser

Val

Tyr

Ser

125

Thr

Pro

Val

Ser

Pro

Thr

30

Glu

GIn

Thr

Tyr

Leu

110

Thr

Ser

Glu

Ser

Gly

15

Ser

Trp

Lys

Val

Tyr

95

Lys

Gly

Pro

Thr

175

Val

Ala

Met

Phe

Tyr

80

Cys

Tyr

Gly

Gly

Val

160

Phe

Val
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180 185 190

Thr Val Pro Ser Ser Ser Leu Gly Thr GIn Thr Tyr lle Cys Asn Val
195 200 205

Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys
210 215 220

Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu
225 230 235 240

Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
245 250 255

Leu Met lle Ser Arg Thr Pro Glu Val Thr Cys Vval Val Vval Asp Val
260 265 270

Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val
275 280 285

Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser
290 295 300

Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His GIn Asp Trp Leu
305 310 315 320

Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala
325 330 335

Pro Ile Glu Lys Thr lle Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro
340 345 350

GIn Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn GIn
355 360 365

Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala
370 375 380

Val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr
385 390 395 400

Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu
405 410 415

Thr Val Asp Lys Ser Arg Trp GIn GIn Gly Asn Val Phe Ser Cys Ser
420 425 430

Val Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser
435 440 445

Leu Ser Pro Gly Lys
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450

<210>
<211>
<212>
<213>

<220>
<223>

<400>
Glu lle
1

Glu Arg

Leu Ala

Tyr Gly
50

Ser Gly
65

Glu Asp

Thr Phe

Pro Ser

Thr Ala
130

Lys Val

145

Glu Ser

Ser Thr

Ala Cys

Phe Asn
210

120
214
PRT

037856-0002-W001SequenceListing

Artificial Sequence

Synthetic - MAB19, MAB20, MAB21;

120
Val

Ala

Trp

35

Ala

Ser

Phe

Gly

Val

115

Ser

GIn

Val

Leu

Glu

195

Arg

Met

Thr

20

Tyr

Ser

Gly

Ala

Gly

100

Phe

Val

Trp

Thr

Thr

180

Val

Gly

Thr

5

Leu

GIn

Thr

Thr

Val

85

Gly

Ile

Val

Lys

Glu

165

Leu

Thr

Glu

GIn Ser Pro

Ser

GIn

Arg

Glu

70

Tyr

Thr

Phe

Cys

Val

150

GIn

Ser

Cys

Cys

Lys

Ala

Phe

Tyr

Lys

Pro

Leu

135

Asp

Asp

Lys

GIn

Arg

Pro

40

Thr

Thr

Cys

Val

Pro

120

Leu

Asn

Ser

Ala

Gly

Ala

Ala

25

Gly

Gly

Leu

GIn

Glu

105

Ser

Asn

Ala

Lys

Asp

185

Leu

Thr

10

Ser

GIn

lle

Thr

GIn

90

lle

Asp

Asn

Leu

Asp

170

Tyr

Ser

Full length

Leu

GIn

Ala

Pro

lle

75

Tyr

Lys

Glu

Phe

GIn

155

Ser

Glu

Ser

Ser

Ser

Pro

Ala

60

Ser

lle

Arg

GIn

Tyr

140

Ser

Thr

Lys

Pro
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Val

Val

Arg

45

Arg

Ser

Val

Thr

Leu

125

Pro

Gly

Tyr

Val
205

Kappa

Ser Pro

Ser Ser
30

His Leu

Phe Ser

Leu GIn

Phe Pro
95

Val Ala
110

Lys Ser

Arg Glu

Asn Ser

Ser Leu
175

Lys Val
190

Thr Lys

Gly

Asn

Gly

Ser

80

Trp

Ala

Gly

GIn
160
Ser

Tyr

Ser
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<210> 121
<211> 450
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic - MAB20; Full length 1gG4 S228P

<400> 121
GIn val GIn Leu Val GIn Ser Gly Ala Glu Vval Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser His
20 25 30

Tyr Met Gly Trp Val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Val
35 40 45

Gly 1le Ile Asn Pro Ser Met Gly Ala Thr Ser Tyr Ala GIn Lys Phe
50 55 60

GIn Gly Arg Val Thr Met Thr Arg Asp Thr Ser Thr Ser Thr Vval Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys

Ala Arg Leu His Val Ser Gly Ser Tyr Tyr Pro Ala Tyr Leu Asp Tyr
100 105 110

Trp Gly GIn Gly Thr Met Val Thr Val Ser Ser Ala Ser Thr Lys Gly
115 120 125

Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser
130 135 140

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
145 150 155 160

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
165 170 175

Pro Ala Val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
180 185 190

Thr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr Tyr Thr Cys Asn Val
195 200 205

Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Ser Lys
210 215 220

Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro Glu Phe Leu Gly Gly
Page 114



037856-0002-W001SequenceListing
225 230 235 240

Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lle
245 250 255

Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser GIn Glu
260 265 270

Asp Pro Glu Val GIn Phe Asn Trp Tyr Val Asp Gly Val Glu Val His
275 280 285

Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Phe Asn Ser Thr Tyr Arg
290 295 300

Val Val Ser Val Leu Thr Val Leu His GIn Asp Trp Leu Asn Gly Lys
305 310 315 320

Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro Ser Ser lle Glu
325 330 335

Lys Thr 1le Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro GIn Val Tyr
340 345 350

Thr Leu Pro Pro Ser GIn Glu Glu Met Thr Lys Asn GIn Val Ser Leu
355 360 365

Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val Glu Trp
370 375 380

Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val
385 390 395 400

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val Asp
405 410 415

Lys Ser Arg Trp GIn Glu Gly Asn Val Phe Ser Cys Ser Val Met His
420 425 430

Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Leu
435 440 445

Gly Lys
450

<210> 122
<211> 453
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic - MAB20; Full length 1gG1

<400> 122
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GIn vVal GIn Leu Val GIn Ser Gly Ala Glu Vval Lys Lys Pro Gly Ala
10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser His
20 25 30

Tyr Met Gly Trp Val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Val
35 40 45

Gly 1le Ile Asn Pro Ser Met Gly Ala Thr Ser Tyr Ala GIn Lys Phe
50 55 60

GIn Gly Arg Val Thr Met Thr Arg Asp Thr Ser Thr Ser Thr VvVal Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Leu His Val Ser Gly Ser Tyr Tyr Pro Ala Tyr Leu Asp Tyr
100 105 110

Trp Gly GIn Gly Thr Met Val Thr Val Ser Ser Ala Ser Thr Lys Gly
115 120 125

Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly
130 135 140

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
145 150 155 160

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
165 170 175

Pro Ala Val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
180 185 190

Thr Val Pro Ser Ser Ser Leu Gly Thr GIn Thr Tyr lle Cys Asn Val
195 200 205

Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys
210 215 220

Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu
225 230 235 240

Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
245 250 255

Leu Met lle Ser Arg Thr Pro Glu Val Thr Cys Val Val Vval Asp Val
260 265 270
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Ser His

Glu Vval
290

Thr Tyr
305

Asn Gly

Pro Ile

GIn Vval

Val Ser
370

Val Glu
385

Pro Pro

Thr Val

Val Met

Leu Ser
450

<210>
<211>
<212>
<213>

<220>
<223>

<400>

1

Glu
275

Arg

Lys

Glu

Tyr
355

Leu

Trp

Val

Asp

His
435

Pro

123
450
PRT

Asp

Asn

Val

Glu

Lys

340

Thr

Thr

Glu

Leu

Lys

420

Glu

Gly

Pro

Ala

Val

Tyr

325

Thr

Leu

Cys

Ser

Asp

405

Ser

Ala

Lys

Glu

Lys

Ser

310

Lys

Ile

Pro

Leu

Asn

390

Ser

Arg

Leu

037856-0002-W001SequenceListing

Val Lys Phe Asn Trp Tyr Val

Thr

295

Val

Cys

Ser

Pro

Val

375

Gly

Asp

Trp

Artificial Sequence

Synthetic - MAB21; Full length 1gG4 S228P

123

5

280

Lys

Leu

Lys

Lys

Ser

360

Lys

GIn

Gly

GIn

Asn
440

Pro

Thr

Val

Ala

345

Arg

Gly

Pro

Ser

GIn
425

Arg

Val

Ser

330

Lys

Glu

Phe

Glu

Phe

410

Gly

Tyr

Glu

Leu

315

Asn

Gly

Glu

Tyr

Asn

395

Phe

Asn

Thr

Glu

300

His

Lys

GIn

Met

Pro

380

Asn

Leu

Val

GIn

285

GIn

GIn

Ala

Pro

Thr

365

Ser

Tyr

Tyr

Phe

Lys
445

GIn val GIn Leu Val GIn Ser Gly Ala Glu Val Lys Lys
10

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe
20 25

Asp Gly

Tyr Asn

Asp Trp

Leu Pro
335

Arg Glu
350

Lys Asn

Asp lle

Lys Thr

Ser Lys
415

Ser Cys
430

Ser Leu

Pro Gly
15

Thr Ser
30

Val

Ser

Leu

320

Pro

GIn

Thr

400

Leu

Ser

Ser

Ala

His

Tyr Met Gly Trp Val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Met
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35 40 45

Gly 1le Ile Asn Pro Ser Met Gly Ala Thr Ser Tyr Thr GIn Lys Phe
50 55 60

Arg Gly Arg Val Thr Met Thr Arg Asp Thr Ser Thr Ser Thr Val Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Leu His Val Ser Gly Ser Tyr Tyr Pro Ala Tyr Leu Asp Tyr
100 105 110

Trp Gly GIn Gly Thr Met Val Thr Val Ser Ser Ala Ser Thr Lys Gly
115 120 125

Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser
130 135 140

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
145 150 155 160

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
165 170 175

Pro Ala Val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
180 185 190

Thr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr Tyr Thr Cys Asn Val
195 200 205

Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Ser Lys
210 215 220

Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro Glu Phe Leu Gly Gly
225 230 235 240

Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lle
245 250 255

Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser GIn Glu
260 265 270

Asp Pro Glu Val GIn Phe Asn Trp Tyr Val Asp Gly Val Glu Val His
275 280 285

Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Phe Asn Ser Thr Tyr Arg
290 295 300

Val Val Ser Val Leu Thr Val Leu His GIn Asp Trp Leu Asn Gly Lys
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305 310 315 320

Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro Ser Ser lle Glu
325 330 335

Lys Thr 1le Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro GIn Val Tyr
340 345 350

Thr Leu Pro Pro Ser GIn Glu Glu Met Thr Lys Asn GIn Val Ser Leu
355 360 365

Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val Glu Trp
370 375 380

Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val
385 390 395 400

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val Asp
405 410 415

Lys Ser Arg Trp GIn Glu Gly Asn Val Phe Ser Cys Ser Val Met His
420 425 430

Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Leu
435 440 445

Gly Lys
450

<210> 124
<211> 453
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic - MAB21; Full length 1gG1

<400> 124
GIn vVal GIn Leu Val GIn Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser His
20 25 30

Tyr Met Gly Trp Val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Met
35 40 45

Gly 1le Ile Asn Pro Ser Met Gly Ala Thr Ser Tyr Thr GIn Lys Phe
50 55 60

Arg Gly Arg Val Thr Met Thr Arg Asp Thr Ser Thr Ser Thr Val Tyr
65 70 75 80
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Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
90 95

Ala Arg Leu His Val Ser Gly Ser Tyr Tyr Pro Ala Tyr Leu Asp Tyr
100 105 110

Trp Gly GIn Gly Thr Met Val Thr Val Ser Ser Ala Ser Thr Lys Gly
115 120 125

Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly
130 135 140

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
145 150 155 160

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
165 170 175

Pro Ala Val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
180 185 190

Thr Val Pro Ser Ser Ser Leu Gly Thr GIn Thr Tyr lle Cys Asn Val
195 200 205

Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys
210 215 220

Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu
225 230 235 240

Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
245 250 255

Leu Met lle Ser Arg Thr Pro Glu Val Thr Cys Vval Val Vval Asp Val
260 265 270

Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val
275 280 285

Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser
290 295 300

Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His GIn Asp Trp Leu
305 310 315 320

Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala
325 330 335

Pro Ile Glu Lys Thr lle Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro
340 345 350
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GIn Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn GIn
355 360 365

Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala
370 375 380

Val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr
385 390 395 400

Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu
405 410 415

Thr Val Asp Lys Ser Arg Trp GIn GIn Gly Asn Val Phe Ser Cys Ser
420 425 430

Val Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser
435 440 445

Leu Ser Pro Gly Lys
450

<210> 125
<211> 330
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic - 1gGl; Constant (Gim(17,1) allotype, N297A

<400> 125
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys
1 5 10 15

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
20 25 30

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 40 45

Gly Val His Thr Phe Pro Ala Val Leu GIn Ser Ser Gly Leu Tyr Ser
50 55 60

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr GIn Thr
65 70 75 80

Tyr lle Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys
85 90 95

Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
100 105 110

Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro
Page 121



Lys Pro
130

vVal Val
145

Tyr Val

Glu GIn

His GIn

Lys Ala
210

GIn Pro
225

Leu Thr

Pro Ser

Asn Tyr

Leu Tyr
290

Val Phe
305

GIn Lys

<210>
<211>
<212>
<213>

<220>
<223>

<400>

115

Lys

Val

Tyr

Asp

195

Leu

Arg

Lys

Asp

Lys

275

Ser

Ser

Ser

126
107
PRT

Asp

Asp

Gly

Ala

180

Trp

Pro

Glu

Asn

Ile

260

Thr

Lys

Cys

Leu

Thr

Val

Val

165

Ser

Leu

Ala

Pro

GIn

245

Ala

Thr

Leu

Ser

Ser
325

Leu

Ser

150

Glu

Thr

Asn

Pro

GIn

230

Val

Val

Pro

Thr

Val

310

Leu
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Met

135

His

Val

Tyr

Gly

Ile

215

Val

Ser

Glu

Pro

Val

295

Met

Ser

Artificial Sequence

120

lle

Glu

Arg

Lys

200

Glu

Tyr

Leu

Trp

Val

280

Asp

Pro

Ser

Asp

Asn

Val

185

Glu

Lys

Thr

Thr

Glu

265

Leu

Lys

Glu

Gly

Synthetic - Kappa; Constant

126

Arg Thr Pro

Pro

Ala

170

Val

Tyr

Thr

Leu

Cys

250

Ser

Asp

Ser

Ala

Lys
330

Glu

155

Lys

Ser

Lys

lle

Pro

235

Leu

Asn

Ser

Arg

Leu
315

140

Val

Thr

Val

Cys

Ser

220

Pro

Val

Gly

Asp

125

Glu val Thr

Lys

Lys

Leu

Lys

205

Lys

Ser

Lys

GIn

Gly

285

GIn

Asn

Phe

Pro

Thr

190

vVal

Ala

Arg

Gly

Pro

270

Ser

GIn

Asn

Arg

175

Val

Ser

Lys

Asp

Phe

255

Glu

Phe

Gly

Cys

Trp

160

Glu

Leu

Asn

Glu

240

Tyr

Asn

Phe

Asn

Thr
320

Arg Thr val Ala Ala Pro Ser Val Phe lle Phe Pro Pro Ser Asp Glu
1

5

10
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GIn Leu
Tyr Pro

Ser Gly
50

Thr Tyr
65

Lys His
Pro Val

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Gly Gly
1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

Ala Arg Asp Gly Val Leu Xaa Leu Asn Lys Arg Ser Phe Asp lle
1 5 10

<210>
<211>
<212>
<213>

<220>
<223>

037856-0002-W001SequenceListing

Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn

20

Arg Glu Ala Lys Val GIn
35 40

Asn Ser GIn Glu Ser Val
55

Ser Leu Ser Ser Thr Leu
70

Lys Val Tyr Ala Cys Glu
85

Thr Lys Ser Phe Asn Arg
100

127

5

PRT

Artificial Sequence

Synthetic - Linker
127
Gly Gly Ser

5

128
15
PRT
Artificial Sequence

Synthetic - CDR-H3

misc_feature

(M-.(M

Xaa is Ala or Thr

128

129

16

PRT

Artificial Sequence

Synthetic - CDR-H2

25

Trp

Thr

Thr

Val

Gly
105

30

Lys Val Asp Asn Ala Leu
45

Glu GIn Asp Ser Lys Asp
60

Leu Ser Lys Ala Asp Tyr
75

Thr His GIn Gly Leu Ser
90 95

Glu Cys

15
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<220>
<221> misc_feature
<222> (7)..(7)
<223> Xaa is Ser, GIn or Gly

<400> 129

Ser lle Tyr Tyr Ser Gly Xaa Thr Tyr Tyr Asn Pro Ser Leu Lys Ser
1 5 10 15
<210> 130

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - CDR-H1

<220>

<221> misc_feature
<222> (4)..(4)

<223> Xaa is Glu or Ala

<220>

<221> misc_Tfeature

<222> (1)..(7)

<223> Xaa is Leu , Vval or Ser

<400> 130
Gly Ser lle Xaa Ser Gly Xaa Tyr Tyr Trp Gly
1 5 10

<210> 131

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - CDR-H3

<220>

<221> misc_Tfeature
<222> (9)..(9)

<223> Xaa 1s Ser or Gly

<400> 131

Ala Arg Asp Ala Asn Tyr Tyr Gly Xaa Ala Trp Ala Phe Asp Pro
1 5 10 15
<210> 132

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - CDR-H2

<220>
<221> misc_Tfeature
<222> (7)..(7)
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<223> Xaa is Ser or Ala

<220>

<221> misc_feature
<222> (16)..(16)

<223> Xaa Is Ser or Gly

<400> 132

Ser lle Tyr Tyr Ser Gly Xaa Thr Phe Tyr Asn Pro Ser Leu Lys Xaa
1 5 10 15

<210> 133

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - CDR-H1

<220>

<221> misc_feature
<222> (4)..(4)

<223> Xaa is Ser or Thr

<220>

<221> misc_Tfeature
<222> (6)..(6)

<223> Xaa is Ser or Thr

<220>

<221> misc_feature
<222> (7)..(7D)

<223> Xaa Is Ser or Lys

<220>

<221> misc_Tfeature
<222> (8)..(8)

<223> Xaa 1s His or Tyr

<400> 133

Gly Ser lle Xaa Ser Xaa Xaa Xaa Tyr Trp Gly
1 5 10
<210> 134

<211> 14

<212> PRT

<213> Artificial Sequence
<220>
<223> Synthetic - CDR-H3

<220>

<221> misc_Tfeature
<222> (12)..(12)

<223> Xaa is Phe or Leu
<400> 134

Ala Arg Gly Gly Arg Thr Thr Trp lle Gly Ala Xaa Asp lle
1 5 10
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<210> 135
<211> 17
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic - CDR-H2

<220>

<221> misc_Tfeature
<222> (6)..(6)

<223> Xaa is Leu or lle

<220>

<221> misc_feature
<222> (13)..(13)

<223> Xaa is GIn or Arg

<400> 135

Ile 1le Asn Pro Ser Xaa Gly Leu Thr Ser Tyr Ala Xaa Lys Phe GIn
1 5 10 15

Gly

<210> 136

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - CDR-H1

<220>

<221> misc_feature

<222> (4)..(4)

<223> Xaa is Gly , Pro or Arg

<220>

<221> misc_Tfeature

<222> (5)..(5)

<223> Xaa is is Asn, Ala or Glu

<220>

<221> misc_feature
<222> (8)..(8)

<223> Xaa is Met or lle

<400> 136

Tyr Thr Phe Xaa Xaa Tyr Tyr Xaa His
1 5

<210> 137

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic - CDR-H2
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

1

Gly

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<400>

misc_feature

Q).

Xaa

(D)

is Val

misc_feature
(12)..(12)
is Ala or Thr

Xaa

misc_feature

(16)..(16)
Xaa GIn or Arg

137

138
249
PRT

Mus musculus

misc_feature

mTI1G
138

172

Met His Gly Trp Leu
1 5

Ala Phe

Lys Arg

His Phe

50

GIn Asp
65
Ala Ser

Thr Phe

Tyr His

Leu

Asn

35

Ser

GIn

Val

GIn

Thr
115

Ala

20

Ser

Leu

Phe

Ser

100

Tyr

Thr

Ser

Asp

Leu

Ser

85

Leu

Pro

Leu

Ala

Ala

Thr

Ala

70

Asp

Thr

Gly

037856-0002-W001SequenceListing

or lle

Leu

Ile

Glu

Arg

Met

Gly

Val

Gly

Glu

40

Glu

Tyr

Val

Asn

Ile
120

Trp

Ala

25

Gly

Val

Ser

Val

Asp

105

Tyr

10

Val

10

Thr

Gly

Thr

Val

Pro

90

Thr

GIn

Ala

Ser

GIn

Asp

75

Gly

Gly

Gly

Gly

Val

Val

60

Leu

Pro

Glu

Lys Gly Arg
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Leu

Thr

Ile

45

Asp

Gly

Ser

Tyr

Ile
125

Ile

Ile

30

Leu

Trp

Trp

Leu

Phe
110

15

GIn

Gly
95

Cys

Leu

Xaa lle Asn Pro Ser Met Gly Ala Thr Ser Tyr Xaa GIn Lys Phe Xaa
5

Ala

Thr

Cys

GIn

Val

80

Leu

Thr

Lys
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Val GIn Glu Ser Ser Asp Asp Arg Asn Gly Leu Ala GIn Phe GIn Thr
130 135 140

Ala Pro Leu Gly Gly Thr Met Ala Ala Val Leu Gly Leu lle Cys Leu
145 150 155 160

Met Val Thr Gly Val Thr Val Leu Ala Arg Lys Asp Lys Ser lle Arg
165 170 175

Met His Ser lle Glu Ser Gly Leu Gly Arg Thr Glu Ala Glu Pro GIn
180 185 190

Glu Trp Asn Leu Arg Ser Leu Ser Ser Pro Gly Ser Pro Val GIn Thr
195 200 205

GIn Thr Ala Pro Ala Gly Pro Cys Gly Glu GIn Ala Glu Asp Asp Tyr
210 215 220

Ala Asp Pro GIn Glu Tyr Phe Asn Val Leu Ser Tyr Arg Ser Leu Glu
225 230 235 240

Ser Phe Ile Ala Val Ser Lys Thr Gly
245
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