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(57) Abstract: The present invention provides binding proteins, such as antibodies and antigen-binding fragments, which specifically
bind to human IL-36 cytokines, IL-360, IL-36f, and/or IL-36y, and block the IL-36 stimulated signaling pathways. Compositions
comprising such binding proteins and methods of making and using such binding proteins are also provided.
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ANTI-IL-36 ANTIBODIES AND METHODS OF USE THEREOF

FIELD OF THE INVENTION
[0001] The present disclosure relates generally to binding proteins, such as antibodies
and antigen-binding fragments, which bind to I1L-36a, IL-36B, and/or IL-36y, and methods

of using such binding proteins.

REFERENCE TO SEQUENCE LISTING
[0002] The official copy of the Sequence Listing is submitted concurrently with the
specification as an ASCII formatted text file via EFS-Web, with a file name of “09402-
004WO1_SeqList ST25.txt", a creation date of December 9, 2019, and a size of
1,386,645 bytes. The Sequence Listing filed via EFS-Web is part of the specification
and is incorporated in its entirety by reference herein.

BACKGROUND OF THE INVENTION
[0003] The interleukin-1 (IL-1) family of cytokine ligands and receptors is associated with
inflammation, autoimmunity, immune regulation, cell proliferation, and host defense and
contributes to the pathology of inflammatory, autoimmune, immune regulatory,
degenerative, and cell proliferative (e.g., cancer) diseases and disorders and its cytokine
and receptors serve as pathogenic mediators of such diseases and disorders. See, e.g.,
Cecilia Garlanda et al., Immunity 39:1003-1018 (2013). The IL-1 family of cytokines
includes the pro-inflammatory cytokines, interleukin-36 alpha (IL-36 alpha or IL-364a),
interleukin-36 beta (IL-36B or IL-36b), and interleukin-36 gamma (IL-36 gamma or IL-
36y). Each of these IL-36 cytokines serves as a ligand capable of binding to the cognate
receptor IL-36R (also referred to as “IL1RL2") that is expressed on the surface of certain
cells, including cells of skin, esophagus, tonsil, lung, gut, brain, and immune cells
including T cells. Upan binding of an IL-36 cytokine to IL-36R, an accessory protein co-
receptor, IL1RAP, is recruited to form a ternary complex comprising the IL-36 cytokine,
IL-36R, and IL1RAP. This ternary complex facilitates intracellular signal transduction
and activation of a set of transcription factors, including NF-kB and AP-1, and mitogen-
activated protein kinases, which trigger a cascade of inflammatory and immune
responses, including the downstream production of numerous cytokines, chemokines,
enzymes, and adhesion molecules, including IFN-y, TNFa, IL-1q, IL-1B, IL-6, IL-8, IL-12,
IL-23, CXCL1, CXCL8, and CCL20.

[0004] The IL-36 cytokines, IL-364, IL-36B, and IL-36y, are known to be highly
expressed in several tissues, including skin and internal epithelial tissues that have been
exposed to pathogens. For example, expression of IL-36a, IL-36f and IL-36y is
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significantly up-regulated in TNF-a-stimulated human keratinocytes (Carrier, et al. (2011)
Journal of Investigative Dermatology), and IL-36y mRNAs are overexpressed in psoriasis
skin lesions (D’Erme, et al. (2015) Journal of Investigative Dermatology). Elevated IL-
36a mRBNA and protein expression also have been observed in chronic kidney disease
{Ichii et al, Lab Invest., 90(3): 459-475 (2010)). Additionally, murine bone marrow-
derived dendritic cells (BMDCs) and CD4+ T cells respond to IL-364, IL-36pB, and IL-36y
by producing proinflammatory cytokines (e.g., IL-12, IL-1B, IL-6, TNF-qa, and IL-23)
thereby inducing a proinflammatory effect more potently than other IL-1 cytokines (Vigne
et al, Blood, 118(22): 5813-5823 (2011)).

[0005] Transgenic mice overexpressing IL-36a in keratinocytes exhibit a transient
inflammatory skin disorder at birth that renders mice highly susceptible to a 12-0-
tetradecanoylphorbol 13-acetate-induced skin pathology resembling human psoriasis
(Blumberg et al, J. Exp. Med., 204(1 1): 2603-2614 (2007); and Blumberg et al, J.
Immunol, 755(7):4354- 4362 (2010)). Furthermore, IL-36R-deficient mice are protected
from imiquimod-induced psoriasiform dermatitis (Tortola et al, J. Clin. Invest., 122(11):
3965-3976 (2012)). These results strongly suggest a role for IL-36 in certain
inflammatory disorders of the skin.

[0006] IL-36 cytokines are implicated in certain severe forms of psoriasis, including
pustular psoriasis, generalized pustular psoriasis (GPP), and palmo-plantar pustulosis
(PPP)) (see, e.g., Town, IE. and Sims, IE., Curr. Opin. Pharmacaol, 12(4): 486-90 (2012);
and Naik, H.B. and Cowen, E.W., Dermatol Clin., 31(3): 405-425 (2013)). Pustular
psoriasis is a rare form of psoriasis characterized by white pustules surrounded by red
skin. Generalized pustular psoriasis is a severe, systemic form of pustular psoriasis that
has a high risk of fatality, while palmo-plantar pustulosis is a chronic form of pustular
psoriasis that affects the palms of the hands and soles of the feet. Current treatments
for pustular psoriasis, GPP, and PPP include oral retinoids and topical steroids, but
these treatments exhibit poor efficacy and severe side effects.

SUMMARY OF THE INVENTION
[0007] The present disclosure provides antibodies that specifically bind to IL-36
cytokines with high affinity. The antibodies are capable of decreasing, inhibiting, and/or
fully-blocking signaling stimulated by binding of IL-36a, IL-368, or IL-36y to their cognate
receptor, IL-36R. The present disclosure also provides uses of the anti-IL-36 antibodies
in methods of treating IL-36-mediated diseases, such as inflammatory diseases,
autoimmune diseases, and cancers including, but not limited to acute generalized

exanthematous pustulosis (AGEP), chronic obstructive pulmonary disease (COPD),
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childhood pustular dermatosis, eczema, generalized pustular psoriasis (GPP),
inflammatory bowel disease (IBD), palmoplantar pustular psoriasis (PPP), psoriasis,
TNF-induced psoriasis form skin lesions in Crohn’s patients, Sjogren’s syndrome, and

uveitis

[0008] In some embodiments, the present disclosure provides an anti-IL-36 antibody
comprising (i) a first light chain hypervariable region (HVR-L1), a second light chain
hypervariable region (HVR-L2), and a third light chain hypervariable region (HVR-L3),
and/or (ii} a first heavy chain hypervariable region (HVR-H1), a second heavy chain
hypervariable region (HVR-H2), and a third heavy chain hypervariable region (HVR-H3),
wherein:

{(a) HVR-L1 comprises an amino acid sequence selected from
TGSSSNIGAHYDVH (SEQ ID NO: 18), TGSSSNIGAGYDVH (SEQ ID NO: 22),
RASQSVSSNYLA (SEQ ID NO: 38), or RASQTIYKYLN (SEQ ID NO: 42);

{b) HVR-L2 comprises an amino acid sequence selected from SNNNRPS (SEQ
ID NO: 15), GNDNRPS (SEQ ID NO: 19), GNTNRPS (SEQ ID NO: 23), GNRNRPS
(SEQ ID NO: 27), SASSLQS (SEQ ID NO: 39), or AASSLQS (SEQ ID NO: 43);

{¢) HVR-L3 comprises an amino acid sequence selected from QSYDYSLRGYV
(SEQ ID NO: 16), QSYDYSLSGYV (SEQ ID NO: 20), QSYDYSLRVYV (SEQ ID NO:
28), QSYDYSLKAYV (SEQ ID NO: 32), QSYDISLSGWYV (SEQ ID NO: 36),
QQTYSYPPT (SEQ ID NO: 40), or QQSSIPYT (SEQ ID NO: 44);

(d) HVR-H1 comprises an amino acid sequence selected from SAYAMHW (SEQ
ID NO: 46), STSSYYW (SEQ ID NO: 50), SSTSYYW (SEQ ID NO: 54), GSRSYYW
(SEQ ID NO: 58), STYAMSW (SEQ ID NO: 62), TSSNYYW (SEQ ID NO: 66), SSYGMH
(SEQ ID NO: 70), SNYAIS (SEQ ID NO: 74), TSTNYYW (SEQ ID NO: 82), TSSNAYW
(SEQ ID NO: 86), TASNYYW (SEQ ID NO: 90), TASNTYW (SEQ ID NO: 106),
SDSSYYW (SEQ ID NO: 122), SESSYYW (SEQ ID NO: 126), STSSDYW (SEQ ID NO:
130), SNSSYYW (SEQ ID NO: 134), STSSYHW (SEQ ID NO: 142), SRSSYYW (SEQ ID
NO: 146), XXXNXYX (SEQ ID NO: 251) wherein X at position 1is T, D, E, or N; X at
position 2is S, A, E, G, K, Q, R, or T; X at position 3is S, A, D, E, G, N, P, Q, or T; X at
position 5is Y, A, E, G, H, M, N, Q, S, T, or V; X at position 7isW, F, |, V, orY, or
XXXXXXW (SEQ ID NO: 336) wherein X at position 1is S or D; X at position 2is T, A, D,
E,G, H, K N,P,Q, R, orS; Xatposition3is S, D, E, G, K, N, P, or R; X at position 4 is
S,G,K,N,or P; Xat position5is Y, A, D,E, G, H, M, N, Q, S, T, V, or W; X at position 6
isY,A,F,G,H, M, N, orQ;

(e) HVR-H2 comprises an amino acid sequence selected from
VISYDGTNEYYAD (SEQ ID NO: 47), SIYYTGNTYYNP (SEQ ID NO: 51),
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SIHYSGNTYYNP (SEQ ID NO: 55), SIHYSGTTYYNP (SEQ ID NO: 59),
GISGGSGYTYYAD (SEQ ID NO: 63), SIDYTGSTYYNP (SEQ ID NO: 67),
VISYGGSERYYAD(SEQ ID NO: 71), GILPILGTVDYAQ (SEQ ID NO: 75),
NIDYTGSTYYNA (SEQ ID NO: 83), SIDYTGSTAYNP (SEQ ID NO: 87),
SIDYTGSTYYNT(SEQ ID NO: 91), SIDYTGSTYYEP (SEQ ID NO: 99),
SIDYTGSTYYEP (SEQ ID NO: 103), SIDYTGSTYYQP (SEQ ID NO: 119),
SIYYTGNTYYNS (SEQ ID NO: 123), SIYYTGNTYYLP (SEQ ID NO: 131),
SIYYTGNTYYMP(SEQ ID NO: 143), SIYYTGNTYYWP(SEQ ID NO: 147),
SIYYTGETYYAP (SEQ ID NO: 151), XXDXXXXXXYXX (SEQ ID NO: 284) wherein X at
position 1is S, N, or T; X at position 2 is |, M, or V; X at position 4 is Y, or H; X at
position 5is T, H, L, or N; X at position 6is G, A, D, E, H, K, N, Q, R, S, or T; X at
position 7is S, A, D, Q, or T; X at position 8is T, A, D, or E; X at position 9is Y, A, F, Q,
S, or W; X at position 11is N, D, E, H, P, or Q; X at position 12is P, A, or E, or
XXXXXXXXXYXP (SEQ ID NO: 379) wherein X at position 1is S, F, I, M, or Q; X at
position 2is I, A, G, L, R, S, T, or V; X at position 3is Y, A, D, E, F, G, H, K, L, M, N, P,
Q,R, S, T,orW; Xatposition4isY,A,D,E,F,G,H,K,N,P,Q,R, S, T, or W; X at
position 5is T, D, E, K, N, P, or Q; X at position 6 is G or Q; X at position 7 is N, D, E, G,
H, I, K,M,P,R,orS; Xatposition8isT,A,E,F,G,H, K, P, Q,R, S, V, W, orY; Xat
position 9is Y or W; X at position 11is N, A,D, E,K,L, M, P,Q,Sor T;

(f) HVR-H3 comprises an amino acid sequence selected from ARGIRIFTSYFDS
(SEQ ID NO: 48), ARVRYGVGVPRYFDP (SEQ ID NO: 52), ARVHYGGYIPRRFDH
(SEQ ID NO: 56), ARVAPSYPRVFDY (SEQ ID NO: 60), ARVVTYRDPPASFDY (SEQ ID
NO: 64), ARGKYYETYLGFDV (SEQ ID NO: 68), AREPWYSSRGWTGYGFDV (SEQ ID
NO: 72), AREPWYRLGAFDV (SEQ ID NO: 76), ATGKYYETYLGFDV (SEQ ID NO: 84),
AHGKYYETYLGFDV (SEQ ID NO: 88), ATGSYYETYLGFDV (SEQ ID NO: 100),
ATGNYYETYLGFDV (SEQ ID NO: 104), ASGKYYETYLGFDV (SEQ ID NO: 112),
ARGNYYETYLGFDV (SEQ ID NO: 120), AGVRYGVGVPRYFDP (SEQ ID NO: 128),
SRVRYGVGVPRYFDP (SEQ ID NO: 132), VRVRYGVGVPRYFDP (SEQ ID NO: 144),
TRVRYGVGVPRYFDP (SEQ ID NO: 148), ARLRYGVGVPRYFDP (SEQ ID NO: 152),
ARVKYGVGVPRYFDP (SEQ ID NO: 156), ARVRYGVGVPRHFDP (SEQ ID NO: 160),
AXGXYYXTYLGFDV (SEQ ID NO: 322) wherein X at position 2is R, A, E, G, H, M, N,
Q, S5, T,orY; X at position 4 is K, A, or S; X at position 7isE or T, or
XXXXXGXXVPRXFDP (SEQ ID NO: 462) wherein X at position 1 is A or V; X at position
2isR, A, G,N,Q,orT; X at position 3is V, A, F, |, K, L, M, Q, or §; X at position 4 is R,
ALK, LM P,Q,S, T, orV; Xatposition5is Y, H, |, L, or V; X at position 7is V, A, F,
G, K,M,N,Q,R,S, T, W, orY; X at position 8is G, N, R, S, or T; X at position 12 is Y,
F,H ILL,M Q, orR.
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[0009] In some embodiments, the anti-IL-36 antibody comprises:

(a) HVR-L1 comprising the amino acid sequence of SEQ ID NO: 18;

(b) HVR-L2 comprising the amino acid sequence of SEQ ID NO: 19; and

{(c) HVR-L3 comprising the amino acid sequence of SEQ ID NO: 20.
[0010] In some embodiments, the anti-IL-36 antibody comprises:

{(d) HVR-H1 comprises the amino acid sequence selected from SEQ ID NO: 66,
82, 86, 90, or 252-283;

{e) HVR-H2 comprises the amino acid sequence selected from SEQ ID NO: 67,
83, 87, 91, 99, 103, 119, or 285-321; and

(fy HVR-H3 comprises the amino acid sequence selected from SEQ ID NO: 68,
84, 88, 100, 104, 112, 120, or 323-335.
[0011] In some embodiments, the anti-IL-36 antibody comprises:

{(d) HVR-H1 comprises an amino acid sequence selected from SEQ ID NO: 50,
122, 126, 130, 134, 138, 142, 146, or 337-378;

{(e) HVR-H2 comprises an amino acid sequence selected from SEQ ID NO: 51,
123, 131, 143, 147, 151, or 380-461; and

(fy HVR-H3 comprises an amino acid sequence selected from SEQ ID NO: 52,
128, 132, 144, 148, 152, 156, 160, or 463-513.
[0012] In some embodiments, the anti-IL-36 antibody comprises:

(a) HVR-L1 comprises the amino acid sequence of SEQ ID NO: 18;

{b) HVR-L2 comprises the amino acid sequence of SEQ ID NO: 19;

(c) HVR-L3 comprises the amino acid sequence of SEQ ID NO: 20;

(d) HVR-H1 comprises the amino acid sequence selected from SEQ ID NO: 66,
82, 86, 90, or 252-283;

{(e) HVR-H2 comprises the amino acid sequence selected from SEQ ID NO: 67,
83, 87,91, 99, 103, 119, or 285-321; and

(fy HVR-H3 comprises the amino acid sequence selected from SEQ ID NO: 68,
84, 88, 100, 104, 112, 120, or 323-335.
[0013] In some embodiments, the anti-IL-36 antibody comprises:

(a) HVR-L1 comprises the amino acid sequence of SEQ ID NQ: 18;

(b) HVR-L2 comprises the amino acid sequence of SEQ ID NO: 19;

{(c) HVR-L3 comprises the amino acid sequence of SEQ ID NO: 20;

(d) HVR-H1 comprises an amino acid sequence selected from SEQ ID NO: 50,
122, 126, 130, 134, 138, 142, 146, or 337-378;

(e) HVR-H2 comprises an amino acid sequence selected from SEQ ID NO: 51,
123, 131, 143, 147, 151, or 380-461; and
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(fy HVR-H3 comprises an amino acid sequence selected from SEQ ID NO: 52,
128, 132, 144, 148, 152, 156, 160, or 463-513.
[0014] In some embodiments, the anti-IL-36 antibody comprises a light chain variable
domain (VL) amino acid sequence having at least 90% identity to a sequence selected
from SEQ ID NO: 13,17, 21, 25, 29, 33, 37, 41, 77, or 78; and/or a heavy chain variable
domain (Vu) amino acid sequence having at least 90% identity to a sequence selected
from SEQ ID NO: 45, 49, 53, 57, 61, 65, 69, 73, 79, 80, 81, 85, 89, 93, 97, 101, 105,
109, 113, 117, 121, 125, 129, 133, 137, 141, 145, 149, 153, 157, 161, or 165. In some
embodiments, the anti-IL-36 antibody comprises a light chain variable domain (VL) amino
acid sequence selected from SEQ 1D NO: 13, 17, 21, 25, 29, 33, 37,41, 77, or 78;
and/or a heavy chain variable domain (V+) amino acid sequence selected from SEQ ID
NO: 45, 49, 53, 57, 61, 65, 69, 73, 79, 80, 81, 85, 89, 93, 97, 101, 105, 109, 113, 117,
121, 125, 129, 133, 137, 141, 145, 149, 153, 157, 161, or 165.

[0015] In some embodiments, the anti-IL-36 antibody comprises a light chain variable
domain (VL) amino acid sequence having at least 90% identity to SEQ ID NO: 17 or 77;
and/or a heavy chain variable domain (Vy) amino acid sequence having at least 90%
identity to a sequence selected from SEQ ID NO: 49, 65, 79, 80, 81, 85, 89, 93, 97, 101,
105, 109, 113, 117, 121, 125, 129, 133, 137, 141, 145, 149, 153, 157, 161, or 165. In
some embodiments, the anti-1L-36 antibody comprises a light chain variable domain (V.)
amino acid sequence of SEQ ID NO: 17 aor 77; and/or a heavy chain variable domain
(Vi) amino acid sequence selected from SEQ ID NO: 49, 65, 79, 80, 81, 85, 89, 93, 97,
101, 105, 109, 113, 117, 121, 125, 129, 133, 137, 141, 145, 149, 153, 157, 161, or 165.
[0016] In some embodiments, the anti-IL-36 antibody comprises a light chain variable
domain (VL) amino acid sequence having at least 90% identity to SEQ ID NO: 17 or 77;
and/or a heavy chain variable domain (V+) amino acid sequence having at least 90%
identity to a sequence selected from SEQ ID NO: 65, 80, 81, 85, 89, 93, 97, 101, 105,
109, 113, or 117. In some embodiments, the anti-IL-36 antibody comprises a light chain
variable domain (V) amino acid sequence of SEQ ID NO: 17 or 77; and/or a heavy chain
variable domain (V1) amino acid sequence selected from SEQ ID NO: 65, 80, 81, 85, 89,
93, 97,101, 105, 109, 113, or 117.

[0017] In some embodiments, the anti-IL-36 antibody comprises a light chain variable
domain (VL) amino acid sequence having at least 90% identity to SEQ ID NO: 17 or 77;
and/or a heavy chain variable domain (Vy) amino acid sequence having at least 90%
identity to a sequence selected from SEQ ID NO: 49, 79, 121, 125, 129, 133, 137, 141,
145, 149, 153, 157, 161, or 165. In some embodiments, the anti-IL-36 antibody
comprises a light chain variable domain (V) amino acid sequence of SEQ ID NO: 17 or
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77; and/or a heavy chain variable domain (Vu) amino acid sequence selected from SEQ
ID NO: 49, 79, 121, 125, 129, 133, 137, 141, 145, 149, 153, 157, 161, or 165.
[0018] In some embodiments, the anti-IL-36 antibody comprises a light chain (LC) amino
acid sequence having at least 90% identity to SEQ ID NO: 169 or 242; and/or a heavy
chain (HC) amino acid sequence having at least 90% identity to a sequence selected
from SEQ ID NO: 170 — 202, 248, 249, or 250. In some embodiments, the anti-1L-36
antibody comprises a light chain (LC) amino acid sequence of SEQ ID NO: 169 or 242;
and/or a heavy chain (HC) amino acid sequence selected from SEQ ID NO: 170 — 202,
248, 249, or 250.
[0019] In some embodiments, the anti-IL-36 antibody comprises a light chain (LC) amino
acid sequence having at least 90% identity to SEQ ID NO: 169 or 242; and/or a heavy
chain (HC) amino acid sequence having at least 90% identity to a sequence selected
from SEQ ID NO: 518 - 616, and 743 - 751. In some embodiments, the anti-IL-36
antibody comprises a light chain (LC) amino acid sequence of SEQ ID NO: 169 or 242;
and/or a heavy chain (HC) amino acid sequence of SEQ ID NO: 518 - 616, and 743 -
751.
[0020] In some embodiments, the anti-IL-36 antibody comprises a light chain (LC) amino
acid sequence having at least 90% identity to SEQ ID NO: 169 or 242; and/or a heavy
chain {HC) amino acid sequence having at least 90% identity to a sequence selected
from SEQ ID NO: 203 - 241. In some embodiments, the anti-IL-36 antibody comprises a
light chain (LC) amino acid sequence having of SEQ ID NO: 169 or 242; and/or a heavy
chain (HC) amino acid sequence selected from SEQ ID NO: 203 - 241.
[0021] In some embodiments, the anti-IL-36 antibody comprises a light chain (LC) amino
acid sequence having at least 90% identity to SEQ ID NO: 169 or 242; and/or a heavy
chain (HC) amino acid sequence having at least 90% identity to a sequence selected
from SEQ ID NO: 617-733. In some embodiments, the anti-IL-36 antibody comprises a
light chain (LC) amino acid sequence having of SEQ ID NO: 169 or 242; and/or a heavy
chain (HC) amino acid sequence selected from SEQ ID NO: 617-733.
[0022] In some embodiments, the present disclosure provides an anti-IL-36 antibody
wherein the antibody is a multispecific antibody comprising:

(a) a pair of light chains each comprising: HVR-L1 sequence of SEQ ID NO: 18;
HVR-L2 sequence of SEQ ID NO: 19; and HVR-L3 sequence of SEQ ID NO: 20;

(b) a heavy chain comprising: HVR-H1 sequence selected from SEQ ID NOs: 66,
82, 86, 90, or 106; HVR-H2 sequence selected from SEQ ID NOs: 67, 83, 87, 91, 99,
103, or 119; and HVR-H3 sequence selected from SEQ ID NOs: 68, 84, 88, 100, 104,
112, or 120; and

(c) a heavy chain comprising: HVYR-H1 sequence selected from SEQ ID NOs: 50,

-7-
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122, 126, 130, 134, 142, or 146; HVR-H2 sequence selected from SEQ ID NOs: 51, 123,
127,131, 135, 139, 143, 147, or 151; and HVR-H3 comprises an amino acid sequence
selected from SEQ ID NOs: 52, 128, 132, 144, 148, 152, 156, or 160.

[0023] In some embodiments, the multispecific antibody comprises:

one of the heavy chains comprising an amino acid substitution T366W, and the
other heavy chain comprising amino acid substitutions T366S, L368A and Y407V.
[0024] In some embodiments, the multispecific antibody comprises:

(a) a pair of light chains each comprising a light chain variable domain (V.) amino
acid sequence of SEQ ID NO: 17 or 77;

{(b) a heavy chain comprising a heavy chain variable domain (V&) amino acid
sequence selected from SEQ ID NO: 65, 80, 81, 85, 89, 93, 97, 101, 105, 109, 113, or
117; and

(c) a heavy chain comprising a heavy chain variable domain (V) amino acid
sequence selected from SEQ ID NO: 49, 79, 121, 125, 129, 133, 137, 141, 145, 149,
153, 157, 161, or 165.

[0025] In some embodiments, the multispecific antibody comprises:

(a) apair of light chain (LC) amino acid sequences of SEQ ID NO: 169 and 242;

{(b) a heavy chain (HC) amino acid sequence selected from SEQ ID NO: 171,
174,177,180, 183, 186, 189, 192, 195, 198, 201, 249, 521, 522, 523, 530, 531, 532,
539, 540, 541, 548, 549, 550, 557, 558, 559, 566, 567, 568, 575, 576, 577, 584, 585,
586, 593, 594, 595, 602, 603, 604, 611, 612, and 613; and

(c) a heavy chain (HC) amino acid sequence selected from SEQ ID NO: 208,
211, 214, 217, 220, 223, 226, 229, 232, 235, 238, 241, 632, 633, 634, 641, 642, 643,
650, 651, 652, 659, 660, 661, 668, 669, 670, 677, 678, 679, 686, 687, 688, 695, 696,
697, 704, 705, 706, 713, 714, 715, 722, 723, 724, 731, 732, and 733.

[0026] In some embodiments, the multispecific antibody comprises:

(a) a pair of light chain (LC) amino acid sequences of SEQ ID NO: 169 and 242;

(b) a heavy chain (HC) amino acid sequence selected from SEQ ID NO: 172,
175,178, 181, 184, 187, 190, 193, 196, 199, 202, 250, 524, 525, 526, 533, 534, 535,
542, 543, 544, 551, 552, 553, 560, 561, 562, 569, 570, 571, 578, 579, 580, 587, 588,
589, 596, 597, 598, 605, 606, 607, 614, 615, 616, 749, 750, and 751; and

(c) a heavy chain (HC) amino acid sequence selected from SEQ ID NO: 207,
210, 213, 216, 219, 222, 225, 228, 231, 234, 237, 240, 629, 630, 631, 638, 639, 640,
647, 648, 649, 656, 657, 658, 665, 666, 667, 674, 675, 676, 683, 684, 685, 692, 693,
694, 701, 702, 703, 710, 711, 712, 719, 720, 721, 728, 729, and 730.

[0027] In some embodiments, the present disclosure provides a multispecific anti-1L-36

antibody, wherein the antibody comprises a pair of light chain (LC) amino acid
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sequences of SEQ ID NO: 169; a heavy chain (HC) amino acid sequence selected from
SEQ ID NO: 192, 584, 585, and 586; and a heavy chain (HC) amino acid sequence
selected from SEQ ID NO: 235, 713, 714, and 715.

[0028] In various embodiments of the anti-IL-36 antibodies provided by the present
disclosure, the antibody is characterized by one or more of the following properties:

(a) binds to hu-IL-36a, hu-IL-36-B, and/or hu-IL-36-y with a binding affinity of 1 x 108
Morless, 1 x 10°Morless, 1 x 10"°M or less, or 1 x 10""M or less; optionally,
wherein the antibody is multispecific;

(b) binds to hu-IL-36a and hu-1L-36-y with a binding affinity of 1 x 108 M or less, 1 x
10°Mor less, 1 x 10" M or less, or 1 x 10" M or less;

(c) binds to hu-IL-36-B with a binding affinity of 1 x 108 M or less, 1 x 10°M or less, 1
x 10"®M or less, or 1 x 10" M or less;

(d) is multispecific and comprises a specificity for IL-36a and/or IL-36y in one arm,
and a specificity for IL-368 in the other arm; optionally, wherein one arm binds to
hu-IL-36a and hu-IL-36-y with a binding affinity of 1 x 10®M or less, 1 x 10°M or
less, 1 x 10"°M or less, or 1 x 10" M or less, and the other arm binds to hu-IL-
36-B with a binding affinity of 1 x 10®M or less, 1 x 10°M or less, 1 x 10°M or
less, or 1 x 10" M or less;

(e) decreases an intracellular signal stimulated by IL-36a, IL-368, and/or IL-36y by at
least 90%, at least 95%, at least 99%, or 100%; optionally, wherein at an IL-36q,
IL-36B, and/or IL-36y concentration of about ECs, the antibody has an ICs, of 10
nM or less, 5 nM or less, or 1 nM or less; optionally, wherein the antibody is
multispecific;

(f) inhibits release of IL-8 from primary human keratinocytes (PHKs) stimulated by
IL-360, IL-368B, and/or IL-36y, optionally, wherein at an IL-36q, IL-36B, and/or IL-
36y concentration of about ECs, the antibody has an ICse of 10 nM or less, 5 nM
or less, or 1 nM or less; optionally, wherein the antibody is multispecific; and/or

(9) cross-reacts with an IL-36q, IL-368, or IL-36y of cynomolgus monkey of SEQ ID
NO: 5, 6, or 7; optionally, wherein the antibody is multispecific.

[0029] The present disclosure also provides embodiments of the anti-IL-36 antibody,
wherein: (i) the antibody is a monoclonal antibody; (ii) the antibody is a human,
humanized, or chimeric antibody; (iii) the antibody is a full length antibody of class IgG,
optionally, wherein the class IgG antibody has an isotype selected from IgG1, 1gG2,
IgG3, and IgG4; (iv) the antibody is an Fc region variant, optionally an Fc region variant
that alters effector function (e.g., a variant resulting in an effectorless antibody), or an Fc
region variant the alters antibody half-life; (v) the antibody is an antibody fragment,

optionally selected from the group consisting of F{ab')., Fab', Fab, Fv, single domain
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antibody (VHH), and scFv; (vi) the antibody is an immunoconjugate, optionally, wherein
the immunoconjugate comprises a therapeutic agent for treatment of an IL-36-mediated
disease; (vii) the antibody is a multi-specific antibody, optionally a multispecific antibody;
and (viii) the antibody is a synthetic antibody, wherein the HVRs are grafted anto a
scaffold or framework aother than an immunoglobulin scaffold or framewark; optionally, a
scaffold selected from an alternative protein scaffold and an artificial polymer scaffold.
[0030] In other embodiments, the present disclosure provides isolated nucleic acids
encoding the anti-IL-36 antibodies disclosed herein. In some embodiments, the present
disclosure also provides a host cell comprising a nucleic acid encoding an anti-IL-36
antibody as disclosed herein. The disclosure also provides a method of producing an
anti-IL-36 antibody, wherein the method comprises culturing a host cell comprising a
nucleic acid (or vector) encoding an anti-1L-36 antibody so that an antibody is produced.
[0031] In some embodiments, the disclosure provides a pharmaceutical composition
comprising an anti-IL-36 antibody as disclosed herein and a pharmaceutically acceptable
carrier. In some embodiments, the pharmaceutical composition comprises an anti-IL-36
antibody as the sole active agent; optionally, wherein the anti-IL-36 antibody is a
multispecific antibody comprising a specificity for IL-36a and/or IL-36y in one arm, and a
specificity for IL-36f in the other arm. In some embodiments, the pharmaceutical
composition further comprises a therapeutic agent for treatment of an IL-36-mediated
disease or condition.

[0032] In some embodiments, the present disclosure provides a method of treating an
IL-36-mediated disease or condition in a subject, comprising administering to the subject
a therapeutically effective amount of an anti-IL-36 antibody as disclosed herein, or a
therapeutically effective amount of a pharmaceutical composition of an anti-IL-36
antibody as disclosed herein. In some embodiments, the uses and methods of treatment
comprise administering a pharmaceutical composition comprising an anti-IL-36 antibody
as the sole active agent; optionally, wherein the anti-IL-36 antibody is a multispecific
antibody comprising a specificity for IL-36a and/or IL-36y in one arm, and a specificity for
IL-36pB in the other arm.

[0033] In some embodiments of the uses and methods of treatment disclosed herein,
the IL-36-mediated disease is selected from an inflammatory disease, an autoimmune
disease, and a cancer. In some embodiments, the IL-36-mediated disease is selected
from: acne due to epidermal growth factor receptor inhibitors, acne and suppurative
hidradenitis (PASH), acute generalized exanthematous pustulosis (AGEP), amicrobial
pustulosis of the folds, amicrobial pustulosis of the scalp/leg, amicrobial subcorneal
pustulosis, aseptic abscess syndrome, Behget's disease, bowel bypass syndrome,
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chronic obstructive pulmonary disease (COPD), childhood pustular dermatosis, Crohn's
disease, deficiency of the interleukin-1 receptor antagonist (DIRA), deficiency of
interleukin-36 receptor antagonist (DITRA), eczema, generalized pustular psoriasis
(GPP), erythema elevatum diutinum, hidradenitis suppurativa, IgA pemphigus,
inflammatory bowel disease (IBD), neutrophilic panniculitis, palmoplantar pustular
psoriasis (PPP), psoriasis, psoriatic arthritis, pustular psoriasis (DIRA, DITRA),
pyoderma gangrenosum, pyogenic arthritis pyoderma gangrenosum and acne (PAPA),
pyogenic arthritis pyoderma gangrenosum acne and suppurative hidradenitis (PAPASH),
rheumatoid neutrophilic dermatosis, synovitis acne pustulosis hyperostosis and osteitis
(SAPHO), TNF-induced psoriasis form skin lesions in Crohn’s patients, Sjogren’s
syndrome, Sweet’s syndrome, systemic lupus erythematosus (SLE), ulcerative colitis,
and uveitis. In some embodiments, the IL-36-mediated disease is selected from
generalized pustular psoriasis (GPP), palmoplantar pustular psoriasis (PPP), and
psoriasis. In some embodiments, the IL-36-mediated disease is a cancer; optionally, a
cancer selected from breast cancer, colorectal cancer, non-small cell lung cancer, and
pancreatic cancer.

BRIEF DESCRIPTION OF THE FIGURES

[0034] FIG. 1A, FIG. 1B, and FIG. 1C depict plots of results for the yeast display-derived
anti-hu-IL-36 antibodies mAb2.0 and mAb#6.0 in inhibition assays of IL-36-stimulated
intracellular signaling in the HaCat human keratinocyte cell line. FIG. 1A: mAb2.0
inhibition of IL-36a stimulation ([IL-36a] = 1.2 nM) of HaCat cells; ICso = 0.28nM. FIG.
1B: mADb6.0 inhibition of IL-368 stimulation ([IL-36B] = 0.175 nM) of HaCat cells; ICso =
.082 nM. FIG. 1C: mAb2.0 inhibition of IL-36y stimulation ([IL-36y] = 4 nM) of HaCat
cells; ICso = 1.23 nM. All assays were performed at an agonist concentration of about
ECso; error bars shown are representative of the standard deviation from duplicate
samples. The negative control (NC, shown as a grey, dotted line), represents cells
exposed to growth medium only, while the positive control (PC, shown as a grey, dashed
line) represents cells exposed to the agonist only (in the absence of antagonistic or
control antibodies).

[0035] FIG. 2A, FIG. 2B, and FIG. 2C depict plots of results for the yeast display-derived
anti-hu-IL-36 antibodies mAb2.0 and mAb6.0 in inhibition assays of IL-36-stimulated
intracellular signaling in primary human neonatal pooled keratinocytes (HEKn). FIG. 2A:
mAb2.0 inhibition of IL-36a stimulation ([IL-36a] = 1.2 nM) of HEKn cells; ICso = 0.33 nM.
FIG. 2B: mAb6.0 inhibition of IL-36B stimulation ([IL-36B] = 0.3 nM) of HEKn cells; ICs¢ =
1.75 nM. FIG. 2C: mADb2.0 inhibition of IL-36y stimulation ({[IL-36y] = 7 nM) of HEKn
cells; ICso = 2.27 nM. All assays were performed at an agonist concentration of about
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ECso; error bars shown are representative of the standard deviation from duplicate
samples. The negative control (NC, shown as a grey, dotted line), represents cells
exposed to growth medium only, while the positive control (PC, shown as a grey, dashed
line) represents cells exposed to the agonist only (in the absence of antagonistic or
cantral antibodies).

[0036] FIG. 3A, FIG. 3B, and FIG. 3C depict plots of results far the anti-hu-IL-36
multispecific antibody mAb2.10/mAb6_2.7 in inhibition assays of IL-36-stimulated
intracellular signaling in the HaCat human keratinocyte cell line. FIG. 3A:
mMAb2.10/mAb6_2.7 inhibition of IL-36a stimulation ([IL-36a] = 0.8 nM) of HaCat cells;
ICs0 = 0.38 nM. FIG. 3B: mAb2.10/mAb6_2.7 inhibition of IL-36B stimulation ([IL-368] =
0.15 nM) of HaCat cells; ICs0 = 0.13 nM. FIG. 3C: mAb2.10/mAb6_2.7 inhibition of IL-
36y stimulation ([IL-36y] = 2 nM) of HaCat cells; ICso = 1.1 nM. All assays were
performed at an agonist concentration of about ECsp; error bars shown are
representative of the standard deviation from duplicate samples. The negative control
(NC, shown as a grey, dotted line), represents cells exposed to growth medium only,
while the positive control (PC, shown as a grey, dashed line) represents cells exposed to
the agonist only (in the absence of antagonistic or control antibodies).

[0037] FIG. 4A, FIG. 4B, and FIG. 4C depict plots of results for the anti-hu-1L-36
multispecific antibody mAb2.10/mAb6_2.7 in inhibition assays of IL-36-stimulated
intracellular signaling in primary human adult keratinocytes (HEKa). FIG. 4A:
mAb2.10/mAb6_2.7 inhibition of IL-36a stimulation ([IL-36a] = 1.1 nM) of HEKa cells;
ICs0 = 0.56 nM. FIG. 4B: mAb2.10/mAb6_2.7 inhibition of IL-36B stimulation ([IL-36B] =
0.15 nM) of HEKa cells; ICs0 = 0.11 nM. FIG. 4C: mAb2.10/mAb6_2.7 inhibition of IL-36y
stimulation ([IL-36y] = 3.6 nM) of HEKa cells; ICso = 2.7 nM. All assays were performed
at an agonist concentration of about ECsg; error bars shown are representative of the
standard deviation from duplicate samples. The negative control (NC, shown as a grey,
dotted line), represents cells exposed to growth medium only, while the positive control
(PC, shown as a grey, dashed line) represents cells exposed to the agonist only (in the
absence of antagonistic or control antibodies).

DETAILED DESCRIPTION
[0038] The present disclosure provides antibodies, including multispecific antibodies,
that specifically bind human the hu-IL-36 cytokines, IL-364q, IL-36, and IL-36y with high
affinity. The disclosed anti-IL-36 antibodies are capable of decreasing, inhibiting, and/or
fully-blocking intracellular signaling by IL-36-mediated pathways, including signaling
stimulated by binding of IL-36q, IL-36B, or IL-36y to its cognate receptor, IL-36R. The
present disclosure also provides uses of the anti-IL-36 antibodies in methods of treating
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IL-36-mediated diseases, such as inflammatory diseases, autoimmune diseases, and
cancers, specifically including, but not limited to acute generalized exanthematous
pustulosis (AGEP), chronic obstructive pulmonary disease (COPD), childhood pustular
dermatosis, eczema, generalized pustular psoriasis (GPP), inflammatory bowel disease
(IBD), palmoplantar pustular psoriasis (PPP), psoriasis, TNF-induced psoriasis farm skin

lesions in Crohn’s patients, Sjogren’s syndrome, uveitis.

[0039] Overview of Terminology and Techniques

[0040] For the descriptions herein and the appended claims, the singular forms “a”, and
“an” include plural referents unless the context clearly indicates otherwise. Thus, for
example, reference to “a protein” includes more than one protein, and reference to “a
compound” refers to more than one compound. It is further noted that the claims may be
drafted to exclude any optional element. As such, this statement is intended to serve as

antecedent basis for use of such exclusive terminology as "solely,” "only" and the like in

connection with the recitation of claim elements, or use of a "negative” limitation. The

LIS LTS [NTH LENTH

use of “comprise,” “comprises,” “comprising” “include,” “includes,” and “including” are
interchangeable and not intended to be limiting. It is to be further understood that where
descriptions of various embodiments use the term “comprising,” those skilled in the art
would understand that in some specific instances, an embodiment can be alternatively
described using language “consisting essentially of” or “consisting of.”

[0041] Where a range of values is provided, unless the context clearly dictates
otherwise, it is understood that each intervening integer of the value, and each tenth of
each intervening integer of the value, unless the context clearly dictates otherwise,
between the upper and lower limit of that range, and any other stated or intervening
value in that stated range, is encompassed within the invention. The upper and lower
limits of these smaller ranges may independently be included in the smaller ranges, and
are also encompassed within the invention, subject to any specifically excluded limit in
the stated range. Where the stated range includes one or both of these limits, ranges
excluding (i) either or (ii) both of those included limits are also included in the invention.
For example, “1 to 50,” includes “2 to 25,” “5 to 20,” “25 to 50,” “1 to 10,” etc.

[0042] Generally, the nomenclature used herein and the techniques and procedures
described herein include those that are well understood and commonly employed by
those of ordinary skill in the art, such as the common techniques and methodologies
described in Sambrook et al., Molecular Cloning-A Laboratory Manual (2nd Ed.), Vols. 1-
3, Cold Spring Harbor Laboratory, Cold Spring Harbor, N.Y., 1989 (hereinafter

“Sambrook”); Current Protocols in Molecular Biology, F. M. Ausubel et al., eds., Current

Protocols, a joint venture between Greene Publishing Associates, Inc. and John Wiley &
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Sons, Inc. (supplemented through 201 1) (hereinafter “Ausubel”); Antibody Engineering,

Vols. 1 and 2, R. Kontermann and S. Dubel, eds., Springer-Verlag, Berlin and Heidelberg
(2010); Monoclonal Antibodies: Methods and Protocols, V. Ossipow and N. Fischer,
eds., 2nd Ed., Humana Press (2014); Therapeutic Antibodies: From Bench to Clinic, Z.

An, ed., J. Wiley & Sons, Hoboken, N.J. (2009); and Phage Display, Tim Clackson and
Henry B. Lowman, eds., Oxford University Press, United Kingdom (2004).

[0043] All publications, patents, patent applications, and other documents referenced in
this disclosure are hereby incorporated by reference in their entireties for all purposes to
the same extent as if each individual publication, patent, patent application or other
document were individually indicated to be incorporated by reference herein for all
purposes.

[0044] Unless defined otherwise, all technical and scientific terms used herein have the
same meaning as commonly understood by one of ordinary skill in the art to which the
present invention pertains. It is to be understood that the terminology used herein is for
describing particular embodiments only and is not intended to be limiting. For purposes
of interpreting this disclosure, the following description of terms will apply and, where
appropriate, a term used in the singular form will also include the plural form and vice
versa.

[0045] “IL-36,” as used herein, refers to the interleukin-36 cytokines IL-36a, IL-368, and
IL-36y, collectively.

[0046] “IL-36a” or “IL-36a"as used herein, refers to the interleukin-36a cytokine from any
species in which it occurs. “hu-IL-360” and “cy-IL-36a” refer to the IL-36a cytokine from
humans and cynomolgus monkey, respectively.

[0047] “IL-36B” or “IL-36b” as used herein, refers to the interleukin-36p cytokine from
any species in which it occurs. “hu-IL-36B” and “cy-IL-36p" refer to the IL-36B cytokine
from humans and cynomolgus monkey, respectively.

[0048] “IL-36y” or “IL-369" as used herein, refers to the interleukin-36y cytokine from
any species in which it occurs. “hu-IL-36y” and “cy-IL-36y” refer to the IL-36y cytokine
from humans and cynomolgus monkey, respectively.

[0049] “IL-36 mediated condition” or “IL-36 mediated disease,” as used herein,
encompasses any medical condition associated with aberrant function of the signaling
pathways mediated by binding of any of the IL-36 cytokines, IL-36q, IL-368, and IL-36y,
to their cognate receptor IL-36R, including but not limited to, the downstream pathways
known to be stimulated by the IL-36 cytokines that result in the production of cytokines,
chemokines, enzymes, and adhesion molecules, including but not limited to IFN-y,
TNFa, IL-1q, IL-1B, IL-6, IL-8, IL-12, IL-23, CXCL1, CXCL8, and CCL20. For example,
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IL-36 mediated diseases can include, but are not limited to, diseases mediated by and/or
responsive to antagonists or inhibitors of the IL-36 signaling pathways including
inflammatory diseases, autoimmune diseases, and cancers. More specifically, IL-36
mediated diseases can include but are not limited to acne due to epidermal growth factor
receptor inhibitors, acne and suppurative hidradenitis (PASH), acute generalized
exanthematous pustulosis (AGEP), amicrobial pustulosis of the folds, amicrobial
pustulosis of the scalp/leg, amicrobial subcorneal pustulosis, aseptic abscess syndrome,
Behget’s disease, bowel bypass syndrome, chronic obstructive pulmonary disease
(COPD), childhood pustular dermatosis, Crohn's disease, deficiency of the interleukin-1
receptor antagonist (DIRA), deficiency of interleukin-36 receptor antagonist (DITRA),
eczema, generalized pustular psoriasis (GPP), erythema elevatum diutinum, hidradenitis
suppurativa, IgA pemphigus,inflammatory bowel disease (IBD), neutrophilic panniculitis,
palmoplantar pustular psoriasis (PPP), pscriasis, psoriatic arthritis, pustular psoriasis
(DIRA, DITRA), pyoderma gangrenosum, pyogenic arthritis pyoderma gangrenosum and
acne (PAPA), pyogenic arthritis pyoderma gangrenosum acne and suppurative
hidradenitis (PAPASH), rheumatoid neutrophilic dermatosis, synovitis acne pustulosis
hyperostosis and osteitis (SAPHO), TNF-induced psoriasis form skin lesions in Crohn’s
patients, Sjogren’s syndrome, Sweet’s syndrome, systemic lupus erythematosus (SLE),
ulcerative colitis, and uveitis.

[0050] “IL-36 stimulated signal,” as used herein, refers to an intracellular signal initiated
by binding any of the IL-36 cytokines, IL-36q, IL-36B, or IL-36y, to its cognate receptor,
IL-36R. Exemplary IL-36 stimulated signals include the release of IL-8 from HaCat cells
and/or primary human adult or neonatal keratinocyte (HEKn or HEKa) cells, as well as
signals measured using surrogate cell-based blocking assays, such as a HEK-BLUE™
IL-36 responsive cell-based assay as disclosed in the Examples herein.

[0051] “Cell-based blocking assay” refers to an assay in which the ability of an antibody
to inhibit or reduce the biological activity of the antigen it binds can be measured. For
example, a cell-based blocking assay can be used to measure the concentration of
antibody required to inhibit a specific biological or biochemical function, such as IL-36
cytokine mediated intracellular signaling. In some embodiments, the half maximal
inhibitory concentration (ICsp) and/or 90% inhibitory concentration (ICgo) of an antibody
(e.g., an anti-IL-36 antibody of the disclosure) is measured using a cell-based blocking
assay. In some embodiments, the cell-based blocking assay is used to determine
whether an antibody blocks the interaction between an agonist (e.g., IL-36q, IL-368, IL-
36y) and its cognate receptor. Cell-based blocking assays useful with the antibodies of
the present disclosure can include cell-line based assays (e.g., HaCat cells) or primary

cell assays (e.g., primary human keratinocytes) as well as reporter or sensor cell assays
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(e.g., a HEK-BLUE™ reporter cell assay). Exemplary cell-based blocking assays for the
IL-36 signaling pathways are described in the Examples provided herein.

[0052] “Antibody,” as used herein, refers to a molecule comprising one or more
polypeptide chains that specifically binds to, or is immunologically reactive with, a
particular antigen. Exemplary antibodies of the present disclosure include monoclonal
antibodies, polyclonal antibodies, chimeric antibodies, humanized antibodies, human
antibodies, multispecific (or heteroconjugate) antibodies (e.g., trispecific antibodies,
bispecific antibodies, etc.), monovalent antibodies (e.g., single-arm antibodies),
multivalent antibodies, antigen-binding fragments (e.g., Fab’, F(ab")z, Fab, Fv, rlgG, and
scFv fragments), antibody fusions, and synthetic antibodies (or antibody mimetics).
[0053] “Anti-IL-36 antibody” or “antibody that binds IL-36” refers to an antibody that
binds IL-36, including one or more of IL-36a, IL-368, and IL-36y, with sufficient affinity
such that the antibody is useful as a diagnostic and/or therapeutic agent in targeting IL-
36, i.e., one or more of IL-36a, IL-36B, and IL-36y. In some embodiments, the extent of
binding of an anti-IL-36 antibody to an unrelated, non-1L-36 antigen is less than about
10% of the binding of the antibody to IL-36 as measured, e.g., by a radicimmunoassay
(RIA), by Surface plasmon resonance (SPR), or the like. In some embodiments, an
antibody that binds to IL-36 has a dissociation constant (Kp) of < 1 uM, < 100 nM, < 10
nM, < 1 nM, < 0.1 nM, < 0.01 nM, or < 1 pM (e.g., 10® M or less, e.g., from 108 M to 10
¥ M, e.g., from 10° M to 107 M).

[0054] “Full-length antibody,” “intact antibody,” or “whole antibody” are used herein
interchangeably to refer to an antibody having a structure substantially similar to a native
antibody structure or having heavy chains that contain an Fc region as defined herein.
[0055] “Antibody fragment” refers to a portion of a full-length antibody which is capable
of binding the same antigen as the full-length antibody. Examples of antibody fragments
include, but are not limited to, Fv, Fab, Fab’, Fab'-SH, F(ab'),; diabodies; linear
antibodies; monovalent, or single-armed antibodies; single-chain antibody molecules
(e.g., scFv); and multispecific antibodies formed from antibody fragments.

[0056] “Class” of an antibody refers to the type of constant domain or constant region
possessed by its heavy chain. There are five major classes of antibodies: IgA, IgD, IgE,
IgG, and IgM, and several of these are further divided into subclasses (isotypes), e.g.,
lgG1, 1gG2, IgG3, IgG4, IgA1, and IgA2. The heavy chain constant domains that
correspond to the different classes of immunoglobulins are called q, 8, €, y, and p,
respectively.

[0057] “Variable region” or “variable domain” refers to the domain of an antibody heavy
or light chain that is involved in binding the antibody to antigen. The variable domains of

the heavy chain and light chain (Vu and V., respectively) of a native antibody generally
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have similar structures, with each domain comprising four conserved framework regions
(FRs) and three hypervariable regions (HVRs) (see, e.g., Kindt et al., Kuby Immunology,
6" ed., W.H. Freeman and Co., page 91). A single Vi or V. domain may be sufficient to
confer antigen-binding specificity. Furthermore, antibodies that bind a particular antigen
may be isolated using a Vy or Vi domain fram an antibody that binds the antigen to
screen a library of complementary V. or Vi domains, respectively (see, e.g., Portolano et
al., J. Immunol. 150:880-887 (1993); Clarkson et al., Nature 352:624-628 (1991)).
[0058] “Hypervariable region” or “HVR,” as used herein, refers to each of the regions of
an antibody variable domain which are hypervariable in sequence and/or form
structurally defined loops ("hypervariable loops™). Generally, native antibodies comprise
four chains with six HVRs; three in the heavy chain variable domain, V4 (HVR-H1, HVR-
H2, HVR-H3), and three in the light chain variable domain, V. (HVR-L1, HVR-L2, HVR-
L3). The HVRs generally comprise amino acid residues from the hypervariable loops
and/or from the “complementarity determining regions” (CDRs). A number of
hypervariable region delineations are in use and are encompassed herein. The Kabat
Complementarity Determining Regions (CDRs) are based on sequence variability and
are the most commonly used (Kabat et al., Sequences of Proteins of Immunological
Interest, 5th Ed. Public Health Service, National Institutes of Health, Bethesda, Md.
(1991)). Chothia refers instead to the location of the structural loops (Chothia and Lesk
J. Mol. Biol. 196:901-917 (1987)). The AbM hypervariable regions represent a
compromise between the Kabat CDRs and Chothia structural loops and are used by
Oxford Molecular's AbM antibody modeling software. The “contact” hypervariable
regions are based on an analysis of the available complex crystal structures. The
residues from each of these hypervariable regions are noted in the table below.

Loop Kabat AbM Chothia Contact
L1 L24-1.34 L24-.34 L26-L32 L30-L36
L2 L50-L56 L50-L56 L50-L52 L46-L55
L3 L89-L97 L89-L97 L91-L96 L89-L96
HA1 H31-H35B! H26-H35B! H26-H32! H30-H35B!
H31-H352 H26-H352 H26-H322 H30-H352
H2 H50-H65 H50-H58 H53-H55 H47-H58
H3 H95-H102 H95-H102 H96-H101 H93-H101
! Kabat numbering
® Chothia numbering

[0059] Unless otherwise indicated, HVR residues and other residues in the variable

domain (e.g., FR residues) are numbered herein according to Kabat ef al., supra.

[0060] Hypervariable regions, as used herein, may include extended or alternative
hypervariable regions as follows: 24-36 or 24-34 (L1), 46-56 or 50-56 (L2), and 89-97 or
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89-96 (L3) in the V. domain and 26-35, 30-35, 30-35A, 30-35B, or 31-35B (H1), 50-61,
50-65 or 49-65 (H2) and 93-102, 94-102, or 95-102 (H3) in the V4 domain. The variable
domain residues are numbered according to Kabat et al., supra, for each of these
definitions.

[0061] “Complementarity determining region,” or “CDR,” as used herein, refers to the
regions within the HVRs of the variable domain which have the highest sequence
variability and/or are involved in antigen recognition. Generally, native antibodies
comprise four chains with six CDRs; three in the heavy chain variable domains, Vu (H1,
H2, H3), and three in the light chain variable domains, V. (L1, L2, L3). CDRs (CDR-L1,
CDR-L2, CDR-L3, CDR-H1, CDR-H2, and CDR-H3) of exemplary anti-IL-36 antibodies
of the present disclosure occur at amino acid residues 24-34 of L1, 50-56 of L2, 89-97 of
L3, 30-35A of H1, 50-61 of H2, and 93-102 of H3. (Numbering according to Kabat et al.,
supra).

[0062] “Framework” or “FR” refers to variable domain residues other than hypervariable
region (HVR) residues. The FR of a variable domain generally consists of four FR
domains: FR1, FR2, FR3, and FR4. Accordingly, the HVR and FR sequences generally
appear in the following sequence in Vy {or Vi): FR1-H1(L1)-FR2-H2(L2)-FR3-H3(L3)-
FRA4.

[0063] “Native antibody” refers to a naturally occurring immunoglobulin molecule. For
example, native IgG antibodies are heterotetrameric glycoproteins of about 150,000
Daltons, composed of two identical light chains and two identical heavy chains that are
disulfide- bonded. From N- to C-terminus, each heavy chain has a variable region (Vy),
also called a variable heavy domain or a heavy chain variable domain, followed by three
constant domains (CH1, CH2, and CH3). Similarly, from N- to C-terminus, each light
chain has a variable region (V.), also called a variable light domain or a light chain
variable domain, followed by a constant light (CL) domain. The light chain of an antibody
may be assigned to one of two types, called kappa (k) and lambda (A), based on the
amino acid sequence of its constant domain.

[0064] “Monoclonal antibody” as used herein refers to an antibody obtained from a
substantially homogeneous population of antibodies, i.e., the individual antibodies
comprising the population are identical and/or bind the same epitope, except for possible
variant antibodies (e.g., variant antibodies contain mutations that occur naturally or arise
during production of a monoclonal antibody, and generally are present in minor
amounts). In contrast to polyclonal antibody preparations, which typically include
different antibodies directed against different determinants (epitopes), each monoclonal
antibody of a monoclonal antibody preparation is directed against a single determinant

on an antigen. Thus, the term “monoclonal” indicates the character of the antibody as
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being obtained from a substantially homogeneous population of antibodies and is not to
be construed as requiring production of the antibody by any particular method. For
example, the monoclonal antibodies to be used may be made by a variety of technigques,
including but not limited to the hybridoma method, recombinant DNA methods, phage-
display methods, and methods utilizing transgenic animals containing all or part of the
human immunoglobulin loci, such methods and other exemplary methods for making
monoclonal antibodies being described herein.

[0065] “Chimeric antibody” refers to an antibody in which a portion of the heavy and/or
light chain is derived from a particular source or species, while the remainder of the
heavy and/or light chain is derived from a different source or species.

[0066] “Humanized antibody” refers to a chimeric antibody comprising amino acid
sequences from non-human HVRs and amino acid sequences from human FRs. In
certain embodiments, a humanized antibody will comprise substantially all of at least
one, and typically two, variable domains, in which all or substantially all of the HVRs
{e.g., CDRs) correspond to those of a non-human antibody, and all or substantially all of
the FRs correspond to those of a human antibody. A humanized antibody optionally may
comprise at least a portion of an antibody constant region derived from a human
antibody. A “humanized form” of an antibody, e.g., a non-human antibody, refers to an
antibody that has undergone humanization.

[0067] “Human antibody” refers to an antibody which possesses an amino acid
sequence corresponding to that of an antibody produced by a human or a human cell or
derived from a non-human source that utilizes human antibody repertoires or other
human antibody-encoding sequences. This definition of a human antibody specifically
excludes a humanized antibody comprising non-human antigen-binding residues.
[0068] “Human consensus framework” is a framework which represents the most
commonly occurring amino acid residues in a selection of human immunoglobulin V. or
Vu framework sequences. Generally, the selection of human immunoglobulin Vi or Vy
sequences is from a subgroup of variable domain sequences. Generally, the subgroup
of sequences is a subgroup as in Kabat et al., Sequences of Proteins of Immunological
Interest, Fifth Edition, NIH Publication 91- 3242, Bethesda MD (1991), vols. 1-3. In one
embodiment, for the Vi, the subgroup is subgroup kappa | as in Kabat et al., supra. In
one embodiment, for the Vy, the subgroup is subgroup Il as in Kabat et al., supra.
[0069] “Acceptor human framework” as used herein is a framework comprising the
amino acid sequence of a light chain variable domain (V.) framewark or a heavy chain
variable domain (V4) framework derived from a human immunoglobulin framework or a
human consensus framework. An acceptor human framework “derived from” a human

immunoglobulin framework or a human consensus framework may comprise the same
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amino acid sequence thereof, or it may contain amino acid sequence changes. In some
embodiments, the number of amino acid changes are 10 or less, 9 or less, 8 or less, 7 or
less, 6 or less, 5 or less, 4 or less, 3 or less, or 2 or less. In some embodiments, the V.,
acceptor human framework is identical in sequence to the Vi human immunoglobulin
framework sequence or human consensus framework sequence.

[0070] “Fc region,” refers to a dimer complex comprising the C-terminal polypeptide
sequences of an immunoglobulin heavy chain, wherein a C-terminal polypeptide
sequence is that which is obtainable by papain digestion of an intact antibody. The Fc
region may comprise native or variant F¢ sequences. Although the boundaries of the F¢
sequence of an immunoglobulin heavy chain may vary, the human IgG heavy chain Fc
sequence is usually defined to stretch from an amino acid residue at about position
Cys226, or from about position Pro230, to the carboxyl-terminus of the F¢c sequence.
However, the C-terminal lysine (Lys447) of the Fc sequence may or may not be present.
The Fc sequence of an immunoglobulin generally comprises two constant domains, a
CH2 domain and a CH3 domain, and optionally comprises a CH4 domain.

[0071] “Fc receptor” or “FcR,” refers to a receptor that binds to the Fc region of an
antibody. In some embodiments, an FcR is a native human FcR. In some embodiments,
an FcR is one which binds an IgG antibody {a gamma receptor) and includes receptors
of the FcyRlI, FeyRlIl, and FeyRIll subclasses, including allelic variants and alternatively
spliced forms of those receptors. FcyRIl receptors include FcyRIIA (an “activating
receptor”’) and FcyRIIB (an “inhibiting receptor”), which have similar amino acid
sequences that differ primarily in the cytoplasmic domains thereof. Activating receptor
FcyRIIA contains an immunoreceptor tyrosine-based activation motif (ITAM) in its
cytoplasmic domain. Inhibiting receptor FcyRIIB contains an immunoreceptor tyrosine-
based inhibition motif (ITIM) in its cytoplasmic domain, (see, e.g., Daeron, Annu. Rev.
Immunol. 15:203-234 (1997)). FcR, as used herein, also includes the neonatal receptor,
FcRn, which is responsible for the transfer of maternal 1gGs to the fetus (Guyer et al, J.
Immunol. 1 17:587 (1976) and Kim et al, J. Immunol. 24:249 (1994)) and regulation of
homeostasis of immunoglobulins. FcRs are reviewed, for example, in Ravetch and
Kinet, Annu. Rev. Immunol 9:457-92 (1991); Capel et al, Immunomethods 4:25-34
(1994); and de Haas et al, J. Lab. Clin. Med. 126:330-41 (1995).

[0072] “Multivalent antibody,” as used herein, is an antibody comprising three or more
antigen binding sites. The multivalent antibody is preferably engineered to have the
three or more antigen binding sites and is generally not a native sequence IgM or IgA
antibody.

[0073] “Multispecific antibody” is an antibody having at least two different binding sites,

each site with a different binding specificity. A multispecific antibody can be a full-length
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antibody or an antibody fragment, and the different binding sites may bind each to a
different antigen or the different binding sites may bind to two different epitopes of the
same antigen.

[0074] “Fv fragment” refers to an antibody fragment which contains a complete antigen
recognition and binding site. This region consists of a dimer of one heavy and one light
chain variable domain in tight association, which can be covalent in nature, for example
in scFv. It is in this configuration that the three HVRs of each variable domain interact to
define an antigen binding site on the surface of the Vu-ViL dimer. Collectively, the six
HVRs or a subset thereof confer antigen binding specificity to the antibody. However,
even a single variable domain (or half of an Fv comprising only three HVRs specific for
an antigen) has the ability to recognize and bind antigen, although usually at a lower
affinity than the entire binding site.

[0075] “Fab fragment’ refers to an antibody fragment that contains a variable and
constant domain of the light chain and a variable domain and the first constant domain
(CH1) of the heavy chain. “F(ab’). fragments” comprise a pair of Fab fragments which
are generally covalently linked near their carboxy termini by hinge cysteines between
them. Other chemical couplings of antibody fragments also are known in the art.

[0076] “Antigen binding arm,” as used herein, refers to a component of an antibody that
has an ability to specifically bind a target molecule of interest. Typically, the antigen
binding arm is a complex of immunoglobulin polypeptide sequences, e.g., HVR and/or
variable domain sequences of an immunoglobulin light and heavy chain.

[0077] “Single-chain Fv” or “scFv” refer to antibody fragments comprising the Vi and Vi
domains of an antibody, wherein these domains are present in a single polypeptide
chain. Generally, an Fv polypeptide further comprises a polypeptide linker between the
Vu and VL domains which enables the scFv to form the desired antigen binding structure.
[0078] “Diabodies” refers to small antibody fragments with two antigen-binding sites,
which fragments comprise a heavy chain variable domain (Vu) connected to a light chain
variable domain (VL) in the same polypeptide chain (Vi and V). By using a linker that is
too short to allow pairing between the two domains on the same chain, the domains are
forced to pair with the complementary domains of another chain and create two antigen-
binding sites.

[0079] “Linear antibodies” refers to the antibodies described in Zapata et al., Protein
Eng., 8(10): 1057-1062 (1995). Briefly, these antibodies comprise a pair of tandem Fd
regions (VH-CH1-VH-CH1) which, together with complementary light chain polypeptides,
form a pair of antigen binding regions. Linear antibodies can be multispecific, such as
e.g., trispecific or bispecific, or monospecific.
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[0080] “Naked antibody” refers to an antibody that is not conjugated to a heterologous
moiety (e.g., a cytotoxic moiety) or radiolabel.

[0081] “Affinity” refers to the strength of the total of noncovalent interactions between a
single binding site of a molecule (e.g., an antibody) and its binding partner (e.g., an
antigen). “Binding affinity” refers to intrinsic binding affinity which reflects a 1:1
interaction between members of a binding pair (e.g., antibody and antigen). The affinity
of a molecule X for its partner Y can generally be represented by the equilibrium
dissociation constant (Kn). Affinity can be measured by common methods known in the
art, including those described herein. Specific illustrative and exemplary embodiments
for measuring binding affinity are described in the following.

[0082] “Binds specifically” or “specific binding” refers to binding of an antibody to an
antigen with an affinity value of no more than about 1 x 107 M.

[0083] “Affinity matured” antibody refers to an antibody with one or more alterations in
one or more HVRs, compared to a parent antibody which does not possess such
alterations, such alterations resulting in an improvement in the affinity of the antibody for
antigen.

[0084] “Functional antigen binding site” of an antibody is one which is capable of binding
a target antigen. The antigen binding affinity of the antigen binding site is not necessarily
as strong as the parent antibody from which the antigen binding site is derived, but the
ability to bind antigen must be measurable using any one of a variety of methods known
for evaluating antibody binding to an antigen.

[0085] “Isolated antibody” refers to an antibody which has been separated from a
component of its natural environment. In some embodiments, an antibody is purified to
greater than 95% or 99% purity as determined by, for example, electrophoretic (e.g.,
SDS-PAGE, isoelectric focusing (IEF), capillary electrophoresis) or chromatographic
methods (e.g., ion exchange or reverse phase HPLC). For review of methods for
assessment of antibody purity, see, e.g., Flatman et al., J. Chromatogr. B 848:79-87.
[0086] “Substantially similar” or “substantially the same,” as used herein, refers to a
sufficiently high degree of similarity between two numeric values (for example, one
associated with a test antibody and the other associated with a reference antibody), such
that one of skill in the art would consider the difference between the two values to be of
little or no biological and/or statistical significance within the context of the biological
characteristic measured by said values (e.g., Kp values).

[0087] “Substantially different,” as used herein, refers to a sufficiently high degree of
difference between two numeric values (generally one associated with a molecule and

the other associated with a reference molecule) such that one of skill in the art would
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consider the difference between the two values to be of statistical significance within the
context of the biological characteristic measured by said values (e.g., Ko values).

[0088] “Effector functions” refer to those biological activities attributable to the Fc region
of an antibody, which vary with the antibody isotype. Examples of antibody effector
functions include: Clg binding and complement dependent cytotoxicity (CDC); Fc
receptor binding; antibody- dependent cell-mediated cytotoxicity (ADCC); phagocytosis;
down regulation of cell surface receptors (e.g., B cell receptor); and B cell activation.
[0089] “Immunoconjugate” refers to an antibody conjugated to one or more heterologous
molecule(s), including but not limited to a cytotoxic agent.

[0090] “Treatment,” “treat” or “treating” refers to clinical intervention in an attempt to alter
the natural course of a disorder in the individual being treated and can be performed
either for prophylaxis or during the course of clinical pathology. Desired results of
treatment can include, but are not limited to, preventing occurrence or recurrence of the
disorder, alleviation of symptoms, diminishment of any direct or indirect pathological
conseguences of the disorder, preventing metastasis, decreasing the rate of
progression, amelioration or palliation of a disease state, and remission or improved
prognosis. For example, treatment can include administration of a therapeutically
effective amount of pharmaceutical formulation comprising an anti-IL-36 antibody to a
subject to delay development or slow progression of a disease or condition mediated by
IL-36 or disease or condition in which IL-36, or a downstream pathways stimulated by an
IL-36 cytokine, may play a role in the pathogenesis and/or progression.

[0091] “Pharmaceutical formulation” refers to a preparation in a form that allows the
biological activity of the active ingredient(s) to be effective, and which contain no
additional components which are toxic to the subjects to which the formulation is
administered. A pharmaceutical formulation may include one or more active agents. For
example, a pharmaceutical formulation may include an anti-IL-36 antibody as the sole
active agent of the formulation or may include an anti-IL-36 antibody and one or more
additional active agents.

[0092] By “sole active agent”, as used herein, is meant that the agent referred to is the
only agent present in the formulation, or used in the therapy, that provides, or would be
expected to provide, the relevant pharmacological effect to treat the subject for the
condition, consistent with the description of “treatment” as provided herein. A
pharmaceutical formulation comprising a sole active agent does not exclude the
presence of one or more non-active agents, such as e.g., a pharmaceutically acceptable
carrier, in the formulation. A “non-active agent” is an agent that would not be expected to
provide, or otherwise significantly contribute to, the relevant pharmacological effect

intended to treat the subject for the condition.
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[0093] “Pharmaceutically acceptable carrier” refers to an ingredient in a pharmaceutical
formulation, other than an active ingredient, which is nontoxic to the subject to whom it is
administered. A pharmaceutically acceptable carrier includes, but is not limited to, a
buffer, excipient, stabilizer, or preservative.

[0094] “Therapeutically effective amount” refers to the amount of an active ingredient or
agent (e.g., a pharmaceutical formulation) to achieve a desired therapeutic or
prophylactic result, e.g., to treat or prevent a disease, disorder, or condition in a subject.
In the case of an IL-36 mediated disease or condition, the therapeutically effective
amount of the therapeutic agent is an amount that reduces, prevents, inhibits, and/or
relieves to some extent one or more of the symptoms associated with the disease,
disorder, or condition. For treatment of inflammatory conditions, such as skin
inflammatory conditions (e.g., eczema, psoriasis, rosacea, seborrheic dermatitis),
efficacy in vivo can, for example, be measured by assessing the duration, severity,
and/or recurrence of symptoms, the response rate (RR), duration of response, and/or
quality of life.

[0095] “Concurrently,” as used herein, refers to administration of two or more therapeutic
agents, where at least part of the administration overlaps in time. Accordingly,
concurrent administration includes a dosing regimen when the administration of one or
more agent(s) continues after discontinuing the administration of one or more other
agent(s).

[0096] “Individual” or “subject” refers to a mammal, including but not limited to,
domesticated animals (e.g., cows, sheep, cats, dogs, and horses), primates (e.g.,
humans and non-human primates such as monkeys), rabbits, and rodents (e.g., mice
and rats).

[0097] Detailed Description of Various Embodiments

[0098] I. IL-36 Cytokines

[0100] Each of the agonist cytokines IL-36a, IL-368, and IL-36y induces intracellular
signaling by binding to the cognate receptor, IL-36R (or IL1RL2). Binding by any of

these IL-36 cytokines to the IL-36R receptor causes recruitment and engagement of co-
receptor IL1RAP, resulting in the formation of a ternary signaling complex comprising IL-
36R, IL1BRAP, and the respective IL-36 cytokine that initiated the signaling event. Signal
transduction stimulated by IL-36q, IL-36B, or IL-36y leads to activation of the NK-kB
transcription factor and AP-1 pathways in target cells and induces various inflammatory,
proliferative, and pathogenic immune responses. See, e.g., Jennifer Towne et al., J.
Biol. Chem. 279(14):13677-13688 (2004); Sebastian Gunther et al., J. Immunol.
193(2):921-930 (2014).
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[0101] The IL-36 cytokines, IL-36a, IL-363, and IL-36y, are relatively short proteins that
bind to and act as agonists of the receptor IL-36R. /n vivo, the IL-36 cytokines undergo
proteolytic processing that results in N-terminal truncation. This truncation is necessary
for IL-36a, IL-36pB, and IL-36y to achieve their full agonist activity with IL-36R. Similarly,
the IL-36R antagonist, IL-36Ra requires N-terminal truncation in order to achieve it full
antagonist activity. The amino acid and nucleotide sequences and annotation of human
versions of IL-364, IL-368, IL-36y (also referred to herein as “hu-I1L-364,” “hu-1L-36B,”
and “hu-1L-36y”) and IL-36Ra are publicly available. See e.g, full amino acid sequences
at UniProt entry numbers QOUHA7, QINZH7-2, QINZHS8, and Q9UBHO, respectively.
Similarly, amino acid and nucleotide sequences of the versions of the three IL-36
cytokines from cynomolgus monkey, referred to herein as “cy-IL-36a,” “cy-IL-36B,” and
“cy-IL-36y,” also are publicly available at UniProt entry numbers AOA2K5UTGO,
A0A2K5UV63-1, and AOA2K5VYV6.

[0102] Polypeptide constructs corresponding to portions of the hu-IL-36 and cy-IL-36
cytokine proteins can be used as antigens to elicit anti-IL-36 antibodies with binding
affinity for the human and/or cynomolgus monkey versions of the specific IL-36
cytokines, IL-364q, IL-36[, and IL-36y. As disclosed elsewhere herein, these anti-IL-36
antibodies are capable of partially or fully-blocking the binding of one or more of the
specific cytokines IL-36a, IL-36B, and IL-36y to its cognate receptor, and thereby
decreasing intracellular signals initiated by this binding. Antibodies produced by
immunization with IL-36 antigens may be modified, e.g., as described herein, to
modulate (enhance or reduce) certain properties of the antibodies, including but not
limited to e.g., enhancing affinity for the IL-36 antigen, enhancing affinity for another IL-
36 antigen, enhancing cross-reactivity, reducing cross-reactivity, etc.

[0103] Table 1 below provides a summary description of the sequences of the human
and cynomolgus monkey IL-36 polypeptide constructs used to generate anti-1L-36
antibodies of the present disclosure and their sequence identifiers. The UniProt
database entry identifiers of the proteins are also included as well as the domain
boundaries of the construct sequence relative to the full-length proteins. The sequences
of each of the IL-36q, I1L-36B, IL-36y, or IL-36Ra polypeptide constructs correspond to
the N-terminal truncated version having the highest agonist activity, or in the case of IL-
36Ra, antagonist activity. For example, the N-terminal truncated IL-36q, IL-36pB, and IL-
36y amino acid sequences provided in Table 1 begin at N-terminal positions K6, R5, and
S18, respectively. Additionally, the purification tag sequences used to make easily
purifiable versions of the IL-36 proteins as described elsewhere herein. The sequences

also are included in the accompanying Sequence Listing.

[0104] Table 1: I[L-36 seguences and purification tags
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PPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAK
TKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIE
KTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIA
VEWESNGQPENNYKTTPPVLDSDGSEFEFLYSKLTVDKSRWQQGNVE
SCSVMHEALHNHYTQKSLSLSPGKDYKDDDDK

WO 2020/132220 PCT/US2019/067435
Domain SEQ
boundary ID
Description Sequence NO:
hu-I1L-36a K6-F158 |KIDTPQQGSIQDINHRVWVLODQTLIAVPRKDRMSPVTIALISCR| 1
(UniProt HVETLEKDRGNPTYLGLNGLNLCIMCAKVGDQP TLQLKEKDIMDL
Q9UHAY) YNQPEPVKSFLFYHSQSGRNSTFESVAFPGWFIAVSSEGGCPLIL
TQELGKANTIDFGLTMLF
hu-IL-36B R5-E157 |REAAPKSYATRDSROMVWVLSCGNSLIAAPTLSRSIKPVTLHLIACR| 2
(UniProt DTEFSDKEKGNMVYLGIKGKDLCLFCAETIQGKP TLOLKEKNIMDL
QINZH7-2) YVEKKAQKPFLFFHNKEGS TSVFQSVSYPGWFIATSTTSGQPIFL
TKERGITNNINFYLDSVE
hu-IL-36y  |S18-D169|SMCKPITGTINDLNQQVWTILOGONLVAVPRSDSVIPVIVAVITCK| 3
(UniProt YPEALEQGRGDPIYLGIQNPEMCLYCEKVGEQP TLOLKEQKIMDL
QINZHS) YGQPEPVKPFLFYRAKTGRTSTLESVAFPDWF IASSKRDQPIILT
SELGKSYNTAFELNIND
hu-IL-36Ra | V2-D155 |VLSGALCFRMKDSALKVLY LHNNQLLAGGLHAGKVIKGEEISVVP| 4
(UniProt NRWILDASLSPVILGVQGGSQCLSCGVGQEPTLTLEPVNIMELYLG
Q9UBHO) AKESKSFTFYRRDMGLTSSFESAAYPCWFLCTVPEADQPVRLTQL
PENGGWNAP ITDFYFOQCD
cy-IL-36a K6-F158 |KSEMPQPVSIQDINHRVWVILODQILIAVPRKDRVSPVTISLISCR| 5
(UniProt HVETLEKDRGNPIYLGLNGLNLCLMCAKAGDQP TLQLKEKDIMDL
A0A2K5UTGO) YNQPEPVKSFLFYHSQSGRNSTFESVAFPGWFIAVSSEGGCPLIL
TQELGKANTIDFGLTMLF
cy-IL-36B W5-E157 [WQAAPKSYATRDSRQMVWVLSCNSLIAAPLSNRVKPVTLHLITCR| 6
(UniProt DTEFSDKKKGNLVYLGIRGKDLCLFCEEIQGKP TLQLKEKNIMDL
AO0A2K5UVB3-1) YMEKKAQKPFLFFHNKEGSSSVFQSVSYPGWFIATSSTSGQPIFL
TQERGITNNTINFYLDSVE
cy-IL-36y  |S18-K168|SMRTPITGTINDLNQQOVWTILQGQILVAVPRSDSVIPVIVAVITCK| 7
(UniProt YPEALDQSRGDPIYLGIRNPEMCLCCEEVGGQP TLOLKEQKIMDL
AO0A2K5VYVB) YGQPEPVKPFLFYRVKTGRTSTLESVAFPNWFIASSTRDQPIILT
SELGKSYNTAFELNIK
12xHis-SUMO n/a |MHHHHHHHHHHHHMSDSEVNQEAKPEVKPEVKPETHINLKVSDGS| 8
SETIFFKIKKTTPLRRLMEAFAKRQGKEMDSLRFLYDGIRIQADQT
PEDLDMEDNDIIEAHREQIGG
12xHis-TEV nfa |MHHHHHHHHHHHHENLYFQS 9
GS-AviTag n‘fa |GGGGSGLNDIFEAQKIEWHE 10
signal sequence n/a |MGWSCIILFLVATATGVHS 11
{(mouse Ig heavy
chain V region
102)
GS-TEV-GS- n/a SGCGGSENLYFQGGGESEPKSCDKTHTCPPCPAPELLGGPSVELF | 12

[0105] II. Anti-IL-36 Antibodies
[0106] in some embodiments, the present disclosure provides structures of anti-IL-36

antibodies in terms of the amino acid and encoding nucleotide sequences of the various

well-known immunoglobulin features (e.g., CDRs, HVRs, FRs, V4, and Vi domains).

- 96 -




WO 2020/132220

PCT/US2019/067435

Table 2 below provides a summary description of exemplary anti-IL-36 antibody

sequences of the present disclosure, and their sequence identifiers. These sequences

and others are included in the accompanying Sequence Listing.
[0107] Table 2: Anti-IL-36 antibody sequences

SEQ
ID
Description Sequence NO:
mAb1.0 - VL QSVLTQPPSVSGAPGQRVIISCTGSSSNIGAHYDVHWYQQLPGTAPKLLIY | 13
SNNNRPSGVPDRF SGSKSGTSASLAITGLQAEDEADYYCQSYDYSLRGYVF
GGGIKLIVL
mAb1.0 - HVR-L1 |TGSSSNIGAHYDVH 14
mAb1.0 — HVR-L2 |SNNNRPS 15
mAb1.0 — HVR-L3 [QSYDYSLRGYV 16
mAb2.0 - VL and |QSVLTQPPSVSGAPGQRVIISCTGSSSNIGAHYDVHWYQQLPGTAPKLLIY | 17
mAb6.0 2.0 — VL |GNDNRPSGVPDRFSGSKSGISASLAITGLOAEDEADYYCQSYDYSLSGYVE
B GGGTIKLTVL
mAb2, mAbB_2, |ESVLTQPPSVSGAPGORVTISCIGSSSNIGAHYDVHWYQQLPGTAPKLLIY | 77
mAb6 2.7, and |GNDNRPSGVPDRFSGSKSGTSASLAITGLQAEDEADYYCQSYDYSLSGYVE
mAb2.10 - VL  |GGGTRLTVL -
mAb2.0, mAb2, |TGSSSNIGAHYDVH 18
mAb6 2,
mAb6 2.7, and
mAb2.10 — HVR-
L1
mAb2.0, mAb2, |GNDNRPS 19
mAb6 2,
mAb6 2.7, and
mAb2.10 — HVR-
L2
mAb2.0, mAb2, |QSYDYSLSGYV 20
mAb6 2,
mAb6 2.7, and
mAb2.10 — HVR-
L3
mAb3.0 - VL [QSVLTQPPSVSGAPGQRVTISCTGSSSNIGAGYDVHWYQQLPGTAPKLLIY | 21
GNTNRPSGVPDRFSGSKSGTSASLAITGLQAEDEADYYCQSYDYSLRGYVF
GGGTIKLIVL
mAb3.0 — HVR-L1 |TGSSSNIGAGYDVH 20
mADb3.0 — HVR-L2 |GNTNRPS o3
mAb3.0 — HVR-L3 [QSYDYSLRGYV 24
mAb4.0 —VL |QSVLTQPPSVSGAPGQRVIISCTGSSSNIGAGYDVHWYQQLPGTAPKLLIY | 25
GNRNRPSGVPDRFSGSKSGISASLAITGLOAEDEADYYCQSYDYSLRVYVE
GGGIKLIVL
mAb4.0 — HVR-L1 |[TGSSSNIGACYDVH 26
mAb4.0 — HVR-L2 |GNRNRPS 57
mAb4.0 — HVR-L3 |QSYDYSLRVYV 28
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SEQ
ID
Description Sequence NO:
mAb5.0 —VL [QSVLTQPPSVSGAPGQRVTISCTGSSSNIGAHYDVHWYQQLPGTAPKLLIY | 29
GNDNRPSGVPDRF SGSKSGTSASLATTGLOAEDEADYYCQSYDYSLKAYVFE
GGGTKLTVL
mADb5.0 — HVR-L1 [TGSSSNIGAGYDVH 30
mMADb5.0 — HVR-L2 |GNDNRPS 31
mADb5.0 — HVR-L3 |QSYDYSLKAYV 30
mAb6.0 —VL |[QSVLTQPPSVSGAPGQRVTISCTGSSSNIGAGYDVHWYQQLPGTAPKLLIY | 33
GNTNRPSGVPDRFSGSKSCGTSASLATTGLOAEDEADYYCQSYDISLSGWVE
GGGTKLTVL
mAb6 - VL ESVLTQPPSVSGAPGQRVTISCTIGSSSNIGAGYDVHWYQQLPGTAPKLLIY | 78
GNTNRPSGVPDRF SGSKSGTSASLATTGLOAEDEADYYCQSYDISLSGWVFE
GGGTKLTVL
mAb6.0 and mAb6 |TGSSSNIGAGYDVH 34
— HVR-L1
mADb6.0 and GNTNRPS 35
mAbS
— HVR-L2
mAb6.0 and QSYDISLSGWY 36
mADbB
— HVR-L3
mAb7.0-VL |EIVLTQSPGTLSLSPGERATLSCRASQSVSSNYLAWYQQKPGOAPKLLIYS | 37
ASSLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQTYSYPPTFGQG
TKVEIK
mAb7.0 — HVR-L1 [RASQSVSSNYTA 38
mAb7.0 — HVR-L2 |SASSLOS 39
mAb7.0 — HVR-L3 |QQTYSYPPT 40
mAb8.0 —VL |DIQMTQSPSSLSASVGDRVTITCRASQIIYKYLNWYQQKPGKAPKLLIYAA | 41
SSLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYSSIPYTFGQGT
KVEIK
MAb8.0 — HVR-L1 |RASQTIYKYLN 42
mAb8.0 — HVR-L2 |AASSLOS 43
mADb8.0 — HVR-L3 [QQYSSIPYT 44
mAb1.0 - VH |QVQLVESGGGVVQPGRSLRLSCAASGE SFSAYAMHWVRQAPGKGLEWVAVI | 45
SYDGTNEYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARGIRI
FTSYFDSWCQGTILVIVSS
mAb1.0 - HVR-H1 [SAYAMHW 16
mAb1.0 — HVR-H2 |VISYDGTNEYYAD 47
mAb1.0 — HVR-H3 |ARGIRIFTSYFDS 48
mAb2.0 - VH |QLQLQESCPCLVKPSETLSLTCTVSGGSISTSSYYWGWIRQPPCKGLEWIG | 49
SIYYTGNTYYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARVRY
GVGVPRYFDPWGQGTLVIVSS
mAb2 - VH ELQLQESGPGLVKPSETLSLTCTVSGGSISTSSYYWGWIRQPPCKGLEWIG | 79

SIYYTGNTYYNPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCARVRY

GVGVPRYFDPWGQGTLVIVSS
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SEQ
ID
Description Sequence NO:
mAb2.0 and STSSYYW 50
mAb2 — HVR-H1
mAb2.0 and |SIYYTGNTYYNP 51
mAb2 — HVR-H2
mAb2.0 and  |ARVRYGVGVPRYFDP )
mAb2 — HVR-H3
mAb3.0 - VH |QLOLOESGPGLVKPSETLSLTCIVSGGSISSTSYYWGWIRQPPGKGLEWIG | 53
STHYSCGNTYYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARVHY
GGYIPRRFDHWGQGTLVTVSS o
mAb3.0 — HVR-H1 [SSTSYYW 54
mAb3.0 — HVR-H2 |STHYSGNTYYNP 55
mAb3.0 — HVR-H3 |ARVHYGGYIPRRFDH 56
mAb4.0 — VH |QLOLOESGPGLVKPSETLSLTCTVSGGSIGSRSYYWGWIRQPPGKGLEWIG | 57
STHYSGTTYYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARVAP
SYPRVFDYWGQGTLVTVSS -
mAb4.0 — HVR-H1 [GSRSYYW 58
mAb4.0 — HVR-H2 |STHYSGTTYYNP 59
mAb4.0 — HVR-H3 |ARVAP SYPRVFDY 60
mAb5.0 - VH |EVOLLESGGGLVQPGGSLRLSCAASGFTFSTYAMSWVRQAPGKGLEWVSGI | 61
SGGSGYTYYADSVKGRFTISRDNSKNTLY LOMNSLRAEDTAVYYCARVVTY
RDPPASFDYWGQGTLVIVSS -
mAb5.0 — HVR-H1 [STYAMS 62
mADb5.0 — HVR-H2 [GISCGSGYTYYAD 53
mADb5.0 — HVR-H3 |ARVVTYRDPPASFDY 64
mAD6.0 and  |OLOLOESGPGLVKPSETLSLTCTVSGGSITSSNYYWGWIRQPPCKGLEWIG | 65
mAbB.0 2.0 — VH |SIDYTGSTYYNPSLKSRVTISVDTSKNQF SLKLSSVTAADTAVYYCARCKY
B YETYLGFDVWGQGTLVTVSS o
mAbS and mAbS 2|ELOLOESCPGLVKPSETLSLTCTVSGGSITS SNYYWCWIRQPPCKGLEWIG | 80
- VH ~ |SIDYTGSTYYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARGKY
YETYLGFDVWGQGTLVTVSS
mAb6.0 and TSSNYYW 66
mAb6 and
mAb6.0 2.0 and
mAb6_2— HVR-H1
mAb6.0 and  |SIDYTGSTYYNP 67
mAb6 and
mAb6.0 2.0 and
mAb6_2 — HVR-H2
mAb6.0 and  |ARCKYYETYLGFDV 68
mAb6 and
mAb6.0 2.0 and
mAb6_2 — HVR-H3
mAb7.0 - VH [QVQOLVESGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWVAVT | 69
SYGGSERYYADSVKGRFTTSRDNSKNTLYLOMNSLRAEDTAVYYCAREPWY
SSRGWIGYGFDVWGQGTLVTIVSS
mAb7.0 — HVR-H1 |SSYGMH 70
mADb7.0 — HVR-H2 [VISYGGSERYYAD 71
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SEQ
ID
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mAb7.0 — HVR-H3 |AREPWYS SRGWTGYGFDV 70
mAb8.0 - VH [OVOLVOSGAEVKKPGSSVKVSCKASGGTFSNYAISWVROAPGOGLEWMGGI | 73
LPILGTVDYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCAREPWY
RLGAFDVWGQGTLVIVSS -
mAb8.0 — HVR-H1 [SNYAIS 74
mAb8.0 — HVR-H2 [GILPILGTVDYAQ 75
mAb8.0 — HVR-H3 |AREPWYRLGAFDV 76
mAb6 2.1 -VH |FLOTOESGPGLVKPSETLSLTCTVSGGSTTSTNYYWGWIROPPGKGLEWIG | 81
B NIDYTGSTYYNASLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCATGKY
YETYLGFDVWGQGTLVTVSS o
mAb6 2.1 — HVR- |TSTNYYW 80
H1
mAb6 2.1 — HVR- |[NIDYTGSTYYNA 83
H2
mAb6_2.1 — HVR- [ATGKYYETYLGFDV 84
H3
mAbE 2.2 -VH |ELOLQOESGPGLVKPSETLSLTCTVSGGSITSSNAYWGWIRQOPPCKGLEWIG | 85
- SIDYTGSTAYNPSLKSRVTISVDTSKNQFSLKLSSVIAADTAVYYCAHGKY
YETYLGFDVWGQGTLVTVSS o
mAb6 2.2 - HVR- |[TSSNAYW 86
H1
mAb6_2.2 — HVR- [SIDYTGSTAYNP 87
H2
mAb6_2.2 — HVR- |[AHGKYYETYLGFDV 38
H3
mAb6 2.3-VH |ELOLQESGPGLVKPSETLSLTCTVSGGSITASNYYWGWIRQPPCKGLEWIG | 89
- SIDYTGSTYYNTSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCATGKY
YETYLGFDVWGQOGTLVIVSS o
mAb6 2.3 - HVR- |TASNYYW 90
H1
mAb6 2.3 — HVR- [SIDYTGSTYYNT 91
H2
mAb6_2.3 — HVR- [ATGKYYETYLGFDV 92
H3
mAb6 2.4 -VH |ELOLOESGPGLVKPSETLSLTCTVSGGSITASNYYWGWIROPPCKGLEWIG | 93
- SIDYTGSTYYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCATGKY
YETYT,GFDVWGQGTLVTVSS -
mAb6 2.4 — HVR- |[TASNYYW o4
H1
mAb6_ 2.4 — HVR- [SIDYTGSTYYNP 95
H2
mAb6 2.4 — HVR- |[ATGKYYETYLGFDV 96
H3
mAbE 2.5-VH |ELOLQESGPGLVKPSETLSLTCTVSGGSITASNYYWCWIROPPGKGLEWIG | 97
- SIDYTGSTYYEPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCATGSY
YETYLGFDVWGQGTLVTVSS o
mAb6 2.5 - HVR- |[TASNYYW 98

H1
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SEQ
ID
Description Sequence NO:
mAb6_2.5 — HVR- |SIDYTGSTYYEP 99
H2
mAb6 2.5 — HVR- |[ATGSYYETYLGEDV 100
H3

mAb6 2.6 - VH |ELQLOESGPGLVKPSETLSLTCIVSGGSITASNYYWGWIRQPPGKGLEWIG | 101
SIDYTGSTYYEPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCATGNY
YETYLGFDVWGQGTLVTVSS

mAb6_2.6 — HVR- [TASNYYW 102
H1

mAb6 2.6 —- HVR- |[SIDYTGSTYYEP 103
H2

mAb6 2.6 — HVR- |ATGNYYETYLGFDV 104
H3

mAb6 2.7 - VH |[ELQLQESGPGLVKPSETLSLTCTVSGGSITASNTYWGWIRQPPGKGLEWIG | 105
SIDYTGSTYYNPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCATGKY

YETYLCFDVWGQGTLVTVSS
mAb6 2.7 — HVR- |[TASNTYW 106
H1
mAb6 2.7 — HVR- [SIDYTGSTYYNP 107
H2
mAb6 2.7 — HVR- |ATGKYYETYLGFDV 108
H3

mAb6 2.8 - VH |[ELQLQESGPGLVKPSETLSLTCIVSGGSITASNYYWGWIRQPPGKGLEWIG | 109
SIDYTGSTYYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCASGKY

YETYLCFDVWGQGTILVTVSS

mAb6 2.8 — HVR- |[TASNYYW 110
H1

mAb6 2.8 — HVR- [SIDYTGSTYYNP 111
H2

mAb6 2.8 — HVR- |ASGKYYETYLGFDV 112
H3

mAb6 2.9 - VH |[ELQLQESGPGLVKPSETLSLTICIVSGGSITSSNYYWGWIRQPPGKGLEWIG | 113
SIDYTGSTYYNPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCATGKY

YETYLGFDVWGQGTLVTVSS

mAb6 2.9 — HVR- |[TSSNYYW 114
H1

mAb6_ 2.9 — HVR- [SIDYTGSTYYNP 115
H2

mAb6_ 2.9 — HVR- |ATGKYYETYLGFDV 116
H3

mAb6 2.10 - VH |[ELQLQESGPGLVKPSETLSLTICIVSGGSITSSNYYWGWIRQPPGKGLEWIG | 117
SIDYTGSTYYQPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCARGNY
YETYLGFDVWGQGTLVTVSS

mAbg 2.10 — HVR-[TSSNYYW 118
H1

mAb6 2.10 — HVR-|SIDYTGSTYYQP 119
H2
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SEQ

ID
Description Sequence NO:
mAb6_2.10 — HVR-|ARGNYYETYLGEDV 120

H3

mAb2.1 - VH ELQLQESGPGLVKPSETLSLTCIVSGGSISDSSYYWGWIRQPPGKGLEWIG | 121
SIYYTGNTYYNSSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCARVRY
GVGVPRYFDPWGQGTLVTVSS

mAb2.1 — HVR-H1 |SDSSYYW 122
mAb2.1 — HVR-H2 |SIYYTGNTYYNS 123
mAb2.1 — HVR-H3 [ARVRYGVGVPRYFDP 124

mAb2.2 - VH ELQLQESGPGLVKPSETLSLTCTVSGGSISESSYYWGWIRQPPGKGLEWIG | 125
SIYYTGNTYYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCAGVRY
GVGVPRYFDPWGQGTLVTVSS

mAb2.2 — HVR-H1 |SESSYYW 126
mAb2.2 — HVR-H2 [STYYTGNTYYNP 127
mAb2.2 — HVR-H3 [AGVRYGVGVPRYFDP 128

mAb2.3 - VH FELQLQESGPGLVKPSETLSLTCIVSGGSISTSSDYWGWIRQPPCGKGLEWIG | 129
SIYYTGNTYYLPSLKSRVIISVDTISKNQFSLKLSSVTAADTAVYYCSRVRY
GVGVPRYFDPWGQGTLVIVSS

mAb2.3 — HVR-H1 |STSSDYW 130
mAb2.3 — HVR-H2 [SIYYTGNTYYLP 131
mAb2.3 — HVR-H3 [SRVRYGVGVPRYFDP 132

mAb2.4 - VH ELQLQESGPGLVKPSETLSLTCIVSGGSISNSSYYWGWIRQPPCGKGLEWIG | 133
SIYYTGNTYYLPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCARVRY
GVGVPRYFDPWGQGTLVTIVSS

mAb2.4 — HVR-H1 |SNSSYYW 134
mAb2.4 — HVR-H2 [STIYYTGNTYYLP 135
mAb2.4 — HVR-H3 |[ARVRYGVGVPRYFDP 136

mAb2.5 - VH ELQLQESGPGLVKPSETLSLTCTVSGGSISESSYYWGWIRQPPGKGLEWIG | 137
SIYYTGNTYYLPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARVRY
GVGVPRYFDPWGQGTLVTVSS

mAb2.5 — HVR-H1 [SESSYYW 138
mAb2.5 — HVR-H2 [STIYYTGNTYYLP 139
mAb2.5 — HVR-H3 |ARVRYGVGVPRYFDP 140

mAb2.6 - VH ELQLQESGPGLVKPSETLSLTCTIVSGGSISTSSYHWGWIRQPPGKGLEWIG | 141
SIYYTGNTYYMPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCVRVRY
GVGVPRYFDPWGQGTLVTVSS

mAb2.6 — HVR-H1 |STSSYHW 1492
mAb2.6 — HVR-H2 |SIYYTGNTYYMP 143
mAb2.6 — HVR-H3 [VRVRYGVGVPRYFDP 144

mAb2.7 - VH ELQLQESGPGLVKPSETLSLTCIVSGGSISRSSYYWGWIRQPPGKGLEWIG | 145
SIYYTGNTYYWPSLKSRVIISVDTSKNQEFSLKLSSVTAADTAVYYCTRVRY
GVGVPRYFDPWGQGTLVIVSS

mAb2.7 — HVR-H1 [SRSSYYW 146
mAb2.7 — HVR-H2 |SIYYTGNTYYWP 147
mAb2.7 — HVR-H3 |[TRVRYGVGVPRYFDP 148
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mAb2.8-VH |ELOLOESGPGLVKPSETLSLTCTVSGGSISDSSYYWGWIRQOPPGKGLEWIG | 149
SIYYTGETYYAPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARLRY
GVGVPRYFDPWGQGTLVTVSS o
mAb2.8 — HVR-HT [SDSSYYW 50
mAb2.8 — HVR-H2 |STYYTGETYYAP 151
mAb2.8 — HVR-H3 |ARLRYGVGVPRYFDP 152
mAb29-VH |ELOLOESGPGLVKPSETLSLTCTVSGGSISDSSYYWGWIRQPPGKGLEWIG | 153
SIYYTGETYYAPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARVKY
GVGVPRYFDPWGQGTLVTVSS o
mAb2.9 — HVR-H1 [SDSSYYW 154
mAb2.9 — HVR-H2 [STYYTCETYYAP 155
mAb2.9 — HVR-H3 |ARVKYGVGVPRYFDF 156
mAb2.10 - VH |ELQLOESGPGLVKPSETLSLTCTVSGGSISDSSYYWGWIRQPPGKGLEWIG | 157
SIYYTGETYYAPSLKSRVTISVDTSKNQFSLKLSSVTIAADTAVYYCARVRY
GVGVPRHFDPWGQCTLVTVSS o
mAb2.10 — HVR- [SDSSYYW 158
H1
mAb2.10 —- HVR- |SIYYTGETYYAP 159
H2
mAb2.10 — HVR- [ARVRYGVGVPRHEDP 160
H3
mAb2.11 —VH |ELOLQESGPGLVKPSETLSLICTVSGGSISESSYYWGWIRQPPGKGLEWIG | 161
SIYYTGETYYAPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARLRY
GVGVPRYFDPWGQGTLVTVSS o
mAb2.11 — HVR- |SESSYYH 52
H1
mAb2.11 — HVR- |SIYYTGETYYAP 163
H2
mAb2.11 — HVR- |ARTLRYGVGVPRYFDP 164
H3
mAb2.12 - VH |ELOLOESGPGLVKPSETLSLTCTVSGGSISESSYYWGWIRQOPPGKGLEWIG | 165
SIYYTGETYYAPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARVKY
GVGVPRYFDPWGQGTLVTVSS o
mAb2.12 — HVR- |SESSYYW 166
H1
mAb2.12 —- HVR- |SIYYTGETYYAP 167
H2
mAb2.12 — HVR- |ARVKYGVGVPRYFDP 168
H3
mAb2, mAbE 2, |ESVLTQPPSVSGAPGQRVTISCTGSSSNIGAHYDVHWYQQLPGTAPKLLIY | 169
and mAb6 2.7 and |CNDNRPSGVPDRFSGSKSGTSASLAITGLOAEDEADYYCQSYDYSLSGYVE
mAb2.10 - LC |GGGTKLIVLGOPKAAPSVTLFPESSEELOANKATLVCLI SDFYPGAVIVAW
KADSSPVKAGVETTTPSKQSNNKYAASSYLSLTPEQWKSHKSYSCOVTHEG
STVEKTVAPTECS
mAb6 - LC ESVLTQPPSVSGAPGQRVTISCTIGSSSNIGAGYDVHWYQQLPGTAPKLLIY | 242
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SEQ
NO:

KADSSPVKAGVETTTPSKQSNNKYAASSYLSLTPEQWKSHKSYSCQOVTHEG
STVEKTVAPTECS

mAb6.0 - LC

QESVLTQPPSVSGAPGOQRVIISCTGSSSNIGAGYDVHWYQOLPGTAPKLLI
YGNTNRPSGVPDRFSGSKSGTSASLATITGLOAEDEADYYCQSYDISLSGWV
FGGGTKLTVLGQPKAAPSVILFPPSSEELQANKATLVCLISDEFYPGAVTVA
WKADSSPVKAGVETTTPSKQSNNKYAASSYLSLTPEQWKSHKSYSCQVTHE
GSTVEKTIVAPTECS

247

mAb6.0 and
mAb6.0_ 2.0 - HC

QLOLOESGPGLVKPSETLSLTCTIVSGGSITSSNYYWGWIRQPPGKGLEWIG
SIDYTGSTYYNPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCARGKY

YETYLGEFDVWGQGTLVTIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVKD
YFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTYI
CNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGP SVFLFPPKPKDT
LMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTYR
VVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLTCLVKGEFYPSDIAVEWESNGOQPENNYKTTPPVLDSDGS
FELYSKLTVDKSRWQQGNVESCSVMHEALHNHYTOKSLSLSPG

248

mAb6.0 and
mAb6.0 2.0 - HC
(knob)

QLOLOESGPGLVKPSETLSLTCTIVSGGSITSSNYYWGWIRQPPGKGLEWIG
SIDYTGSTYYNPSLKSRVTIISVDTSKNQEFSLKLSSVTAADTAVYYCARGKY

YETYLGEFDVWGQGTLVTVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVEKD
YFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTYI
CNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGP SVFLFPPKPKDT
LMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTYR
VVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLWCLVKGEYPSDIAVEWESNGOPENNYKTTPPVLDSDGS
FEFLYSKLTVDKSRWQQGNVESCSVMHEALHNHYTOKSLSLSPG

249

mAb6.0 and
mAb6.0 2.0 - HC
(hole)

QLOLOESGPGLVKPSETLSLTCTVSGGSITSSNYYWGWIRQPPGKGLEWIG
SIDYTGSTYYNPSLKSRVTISVDTSKNQF SLKLSSVTAADTAVYYCARGKY

YETYLGEFDVWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKD
YFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTY I
CNVNHKP SNTKVDKKVEPKSCDKTHTCPPCPAPELLGGEP SVELFPPKPKDT
LMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTYR
VVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLSCAVKGEYPSDIAVEWESNGOPENNYKTTPPVLDSDGS
FEFLVSKLTVDKSRWOQGNVESCSVMHEALHNHYTOKSLSLSPG

250

mAb6 and mAb6_ 2
-HC

ELQLOESGPGLVKPSETLSLTCTVSGGSITSSNYYWGWIRQPPGKGLEWIG
SIDYTGSTYYNPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCARGKY

YETYLGFDVWGQGTLVTVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVKD
YFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTYI
CNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGP SVELFPPKPKDT
ILMISRTPEVTICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTYR
VVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLTCLVKGEFYPSDIAVEWESNGOPENNYKTTPPVLDSDGS
FEFLYSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPG

170

mAb6 and mAb6_ 2
— HC (knob)

ELQLQESGPGLVKPSETLSLTCTVSGGSITSSNYYWGWIRQPPGKGLEWIG
SIDYTGSTYYNPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCARGKY

YETYLGFDVWGQGTLVTVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVKD
YFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTYI
CNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGP SVFLFPPKPKDT
LMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTYR

171
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VVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLWCLVKGEYPSDIAVEWESNGQPENNYKTTPPVLDSDGS
FEFLYSKLTVDKSRWQQGNVESCSVMHEALHNHY TOKSLSLSPG

mADb6 and mAb6_2
—HC (hole)

ELQLOESGPGLVKPSETLSLTCTIVSGGSITSSNYYWGWIRQPPGKGLEWIG
SIDYTGSTYYNPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCARGKY

YETYLGEFDVWGQGTLVTVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVKD
YFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTYI
CNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGP SVFLFPPKPKDT
LMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTYR
VVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLSCAVKGFYPSDIAVEWESNGOQPENNYKTTPPVLDSDGS
FELVSKLTVDKSRWOQGNVESCSVMHEALHNHYTOKSLSLSPG

172

mAb6_2.1 - HC

ELQLOESGPGLVKPSETLSLTCTIVSGGSITSTNYYWGWIRQPPGKGLEWIG
NIDYTGSTYYNASLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCATGKY

YETYLGEFDVWGQGTLVTVSSASTKGPSVEPLAPSSKSTSGGTAALGCLVKD
YFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTYI
CNVNHKFP SNTKVDKKVEPKSCDKTHTCPPCPAPELLGGEP SVEFLFPPKPKDT
ILMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTYR
VVSVLTVLHOQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLTCLVKGEYPSDIAVEWESNGOPENNYKTTPPVLDSDGS
FEFLYSKLTVDKSRWQQGNVESCSVMHEALHNHYTOKSLSLSPG

173

mAb6_2.1 —HC
{(knob)

ELQLOESGPGLVKPSETLSLTCTVSGGSITSTNYYWGWIRQPPGKGLEWIG
NIDYTGSTYYNASLKSRVTISVDTSKNQF SLKLSSVTAADTAVYYCATGKY

YETYLGEFDVWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKD
YFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTY I
CNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGP SVELFPPKPKDT
LMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTYR
VVSVLTVLHODWLNGRKEYKCKVSNKALPAPTIEKTISKAKGOPREPQVYTLP
PSRDELTKNQVSLWCLVKGEFYPSDIAVEWESNGOPENNYKTTPPVLDSDGS
FFLYSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPG

174

mAb6_2.1 — HC
(hole)

ELQLOESGPGLVKPSETLSLTCTVSGGSITSTNYYWGWIRQPPGKGLEWIG
NIDYTGSTYYNASLKSRVTISVDTSKNQE SLKLSSVTAADTAVYYCATGKY

YETYLGFDVWGQGTLVTVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVKD
YFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTYI
CNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGP SVELFPPKPKDT
ILMISRTPEVTICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTYR
VVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLSCAVKGEFYPSDIAVEWESNGOQPENNYKTTPPVLDSDGS
FFLVSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPG

175

mAD6_2.2 - HC

ELQLQESGPGLVKPSETLSLTCTVSGGSITSSNAYWGWIRQPPGKGLEWIG
SIDYTGSTAYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCAHGKY

YETYLGFDVWGQGTLVTVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVKD
YFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTYI
CNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGP SVFLFPPKPKDT
LMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTYR
VVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLTCLVKGEFYPSDIAVEWESNGOQPENNYKTTPPVLDSDGS
FEFLYSKLTVDKSRWQQGNVEFSCSVMHEALHNHYTQKSLSLSPG

176

mAb6_2.2 — HC
{knob)

ELQLOQESGPGLVKPSETLSLTCTIVSGGSITSSNAYWGWIRQPPGKGLEWIG
SIDYTGSTAYNPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCAHGKY

YETYLGFDVWGQGTLVTIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVKD

177
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Description

Sequence

SEQ
NO:

YFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTYI
CNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGP SVFLFPPKPKDT
LMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTYR
VVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLWCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGS
FELYSKLTVDKSRWQQGNVESCSVMHEALHNHYTOKSLSLSPG

mAb6_2.2 - HC
(hole)

ELQLOESGPGLVKPSETLSLTCTIVSGGSITSSNAYWGWIRQPPGKGLEWIG
SIDYTGSTAYNPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCAHGKY

YETYLGEFDVWGQGTLVTVSSASTKGPSVEPLAPSSKSTSGGTAALGCLVKD
YFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTYI
CNVNHKFP SNTKVDKKVEPKSCDKTHTCPPCPAPELLGGEP SVEFLFPPKPKDT
ILMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTYR
VVSVLTVLHOQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLSCAVKGEYPSDIAVEWESNGOPENNYKTTPPVLDSDGS
FEFLVSKLTVDKSRWOQGNVESCSVMHEALHNHY TOKSLSLSPG

178

mAb6_2.3 - HC

ELQLOESGPGLVKPSETLSLTCTIVSGGSITASNYYWGWIRQPPGKGLEWIG
SIDYTGSTYYNTSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCATGKY

YETYLGFDVWGQGTLVTVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVEKD
YFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTYI
CNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGP SVELFPPKPKDT
LMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTYR
VVSVLTVLHODWLNGRKEYKCKVSNKALPAPTIEKTISKAKGOPREPQVYTLP
PSRDELTKNQVSLTCLVKGEFYPSDIAVEWESNGOQPENNYKTTPPVLDSDGS
FFLYSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPG

179

mAb6_2.3 — HC
{knob)

ELQLOESGPGLVKPSETLSLTCTVSGGSITASNYYWGWIRQPPGKGLEWIG
SIDYTGSTYYNTSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCATGKY

YETYLGFDVWGQGTLVTVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVKD
YFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTYT
CNVNHKESNTKVDKKVEPKSCDKTHTCPPCPAPELLGGP SVEFLFPPKPKDT
LMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTYR
VVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLWCLVKGEFYPSDIAVEWESNGOQPENNYKTTPPVLDSDGS
FFLYSKLTVDKSRWQOQGNVESCSVMHEALHNHYTQKSLSLSPG

180

mAb6_2.3 — HC
(hole)

ELQLQESGPGLVKPSETLSLTCTVSGGSITASNYYWGWIRQPPGKGLEWIG
SIDYTGSTYYNTSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCATGKY

YETYLGFDVWGQGTLVTVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVKD
YFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTYI
CNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGP SVFLFPPKPKDT
LMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTYR
VVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLSCAVKGEFYPSDIAVEWESNGOPENNYKTTPPVLDSDGS
FEFLVSKLTVDKSRWQQGNVEFSCSVMHEALHNHYTQKSLSLSPG

181

mAD6_2.4 - HC

ELQLOQESGPGLVKPSETLSLTCTIVSGGSITASNYYWGWIRQPPGKGLEWIG
SIDYTGSTYYNPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCATGKY

YETYLGFDVWGQGTLVTIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVKD
YFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTYI
CNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGP SVFLFPPKPKDT
LMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTYR
VVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLTCLVKGEYPSDIAVEWESNGQPENNYKTTPPVLDSDGS
FEFLYSKLTVDKSRWQQGNVESCSVMHEALHNHY TOKSLSLSPG

182
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Description

Sequence

SEQ
NO:

mAb6_2.4 — HC
{knob)

ELQLOESGPGLVKPSETLSLTCTIVSGGSITASNYYWGWIRQPPGKGLEWIG
SIDYTGSTYYNPSLKSRVTISVDTSKNQEF SLKLSSVTAADTAVYYCATGKY

YETYLGEFDVWGQGTLVTVSSASTKGPSVEPLAPSSKSTSGGTAALGCLVKD
YFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTYI
CNVNHKP SNTKVDKKVEPKSCDKTHTCPPCPAPELLGGEP SVEFLFPPKPKDT
ILMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTYR
VVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLWCLVKGEYPSDIAVEWESNGOQPENNYKTTPPVLDSDGS
FEFLYSKLTVDKSRWQQGNVESCSVMHEALHNHYTOKSLSLSPG

183

mAb6_2.4 — HC
(hole)

ELQLOESGPGLVKPSETLSLTCTIVSGGSITASNYYWGWIRQPPGKGLEWIG
SIDYTGSTYYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCATGKY

YETYLGFDVWGQGTLVTVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVEKD
YFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTYI
CNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGP SVELFPPKPKDT
ILMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTYR
VVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLSCAVKGEFYPSDIAVEWESNGOQPENNYKTTPPVLDSDGS
FFLVSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPG

184

mAbD6_2.5 - HC

ELQLQESGPGLVKPSETLSLTCTVSGGSITASNYYWGWIRQPPGKGLEWIG
SIDYTGSTYYEPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCATGSY

YETYLGFDVWGQGTLVTVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVKD
YFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTYT
CNVNHKESNTKVDKKVEPKSCDKTHTCPPCPAPELLGGP SVEFLFPPKPKDT
LMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTYR
VVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLTCLVKGEFYPSDIAVEWESNGOQPENNYKTTPPVLDSDGS
FFLYSKLTVDKSRWQOQGNVESCSVMHEALHNHYTQKSLSLSPG

185

mAb6_2.5 - HC
{knob)

ELQLOQESGPGLVKPSETLSLTCTVSGGSITASNYYWGWIRQPPGKGLEWIG
SIDYTGSTYYEPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCATGSY

YETYLGFDVWGQGTLVIVSSASTKGPSVEPLAPSSKSTSGGTAALGCLVKD
YFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTYI
CNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGP SVFLFPPKPKDT
LMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTYR
VVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSILWCLVKGEFYPSDIAVEWESNGOPENNYKTTPPVLDSDGS
FEFLYSKLTVDKSRWQQGNVEFSCSVMHEALHNHYTQKSLSLSPG

186

mAb6_2.5 - HC
{(hole)

ELQLOQESGPGLVKPSETLSLTCTIVSGGSITASNYYWGWIRQPPGKGLEWIG
SIDYTGSTYYEPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCATGSY

YETYLGFDVWGQGTLVTIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVKD
YFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTYI
CNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGP SVFLFPPKPKDT
LMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTYR
VVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLSCAVKGEYPSDIAVEWESNGQPENNYKTTPPVLDSDGS
FEFLVSKLTVDKSRWQQGNVESCSVMHEALHNHY TOKSLSLSPG

187

mAb6_2.6 - HC

ELQLOESGPGLVKPSETLSLTCTIVSGGSITASNYYWGWIRQPPGKGLEWIG
SIDYTGSTYYEPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCATGNY

YETYLGEFDVWGQGTLVTVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVKD
YFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTYI
CNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGP SVFLFPPKPKDT
LMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTYR

188
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Description

Sequence

SEQ
NO:

VVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLTCLVKGEYPSDIAVEWESNGQPENNYKTTPPVLDSDGS
FEFLYSKLTVDKSRWQQGNVESCSVMHEALHNHY TOKSLSLSPG

mAb6_2.6 — HC
(knob)

ELQLOESGPGLVKPSETLSLTCTIVSGGSITASNYYWGWIRQPPGKGLEWIG
SIDYTGSTYYEPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCATGNY

YETYLGEFDVWGQGTLVTVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVKD
YFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTYI
CNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGP SVFLFPPKPKDT
LMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTYR
VVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLWCLVKGEFYPSDIAVEWESNGOQPENNYKTTPPVLDSDGS
FELYSKLTVDKSRWQQGNVESCSVMHEALHNHYTOKSLSLSPG

189

mAb6_2.6 — HC
(hole)

ELQLOESGPGLVKPSETLSLTCTIVSGGSITASNYYWGWIRQPPGKGLEWIG
SIDYTGSTYYEPSLKSRVTISVDTSKNQEF SLKLSSVTAADTAVYYCATGNY

YETYLGEFDVWGQGTLVTVSSASTKGPSVEPLAPSSKSTSGGTAALGCLVKD
YFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTYI
CNVNHKFP SNTKVDKKVEPKSCDKTHTCPPCPAPELLGGEP SVEFLFPPKPKDT
ILMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTYR
VVSVLTVLHOQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLSCAVKGEYPSDIAVEWESNGOPENNYKTTPPVLDSDGS
FELVSKLTVDKSRWQQGNVESCSVMHEALHNHYTOKSLSLSPG

190

mAb6_2.7 - HC

ELQLOESGPGLVKPSETLSLTCTVSGGSITASNTYWGWIRQPPGKGLEWIG
SIDYTGSTYYNPSLKSRVTISVDTSKNQF SLKLSSVTAADTAVYYCATGKY

YETYLGEFDVWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKD
YFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTY I
CNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGP SVELFPPKPKDT
LMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTYR
VVSVLTVLHODWLNGRKEYKCKVSNKALPAPTIEKTISKAKGOPREPQVYTLP
PSRDELTKNQVSLTCLVKGEFYPSDIAVEWESNGOQPENNYKTTPPVLDSDGS
FFLYSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPG

191

mAb6_2.7 - HC
{knob)

ELQLOESGPGLVKPSETLSLTCTVSGGSITASNTYWGWIRQPPGKGLEWIG
SIDYTGSTYYNPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCATGKY

YETYLGFDVWGQGTLVTVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVKD
YFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTYI
CNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGP SVELFPPKPKDT
ILMISRTPEVTICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTYR
VVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLWCLVKGEFYPSDIAVEWESNGOQPENNYKTTPPVLDSDGS
FFLYSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPG

192

mAb6_2.7 — HC
(hole)

ELQLQESGPGLVKPSETLSLTCTVSGGSITASNTYWGWIRQPPGKGLEWIG
SIDYTGSTYYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCATGKY

YETYLGFDVWGQGTLVTVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVKD
YFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTYI
CNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGP SVFLFPPKPKDT
LMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTYR
VVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLSCAVKGEFYPSDIAVEWESNGOPENNYKTTPPVLDSDGS
FFLVSKLTVDKSRWQQGNVEFSCSVMHEALHNHYTQKSLSLSPG

193

mAb6_2.8 - HC

ELQLOQESGPGLVKPSETLSLTCTIVSGGSITASNYYWGWIRQPPGKGLEWIG
SIDYTGSTYYNPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCASGKY

YETYLGFDVWGQGTLVTIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVKD

194
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Description

Sequence

SEQ
NO:

YFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTYI
CNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGP SVFLFPPKPKDT
LMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTYR
VVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLTCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGS
FELYSKLTVDKSRWQQGNVESCSVMHEALHNHYTOKSLSLSPG

mAb6_2.8 — HC
{knob)

ELQLOESGPGLVKPSETLSLTCTIVSGGSITASNYYWGWIRQPPGKGLEWIG
SIDYTGSTYYNPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCASGKY

YETYLGEFDVWGQGTLVTVSSASTKGPSVEPLAPSSKSTSGGTAALGCLVKD
YFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTYI
CNVNHKFP SNTKVDKKVEPKSCDKTHTCPPCPAPELLGGEP SVEFLFPPKPKDT
ILMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTYR
VVSVLTVLHOQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLWCLVKGEYPSDIAVEWESNGOPENNYKTTPPVLDSDGS
FEFLYSKLTVDKSRWOQGNVESCSVMHEALHNHYTOKSLSLSPG

195

mAb6_2.8 - HC
(hole)

ELQLOESGPGLVKPSETLSLTCTIVSGGSITASNYYWGWIRQPPGKGLEWIG
SIDYTGSTYYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCASGKY

YETYLGFDVWGQGTLVTVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVEKD
YFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTYI
CNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGP SVELFPPKPKDT
LMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTYR
VVSVLTVLHODWLNGRKEYKCKVSNKALPAPTIEKTISKAKGOPREPQVYTLP
PSRDELTKNQVSLSCAVKGEYPSDIAVEWESNGOPENNYKTTPPVLDSDGS
FFLVSKLTVDKSRWQQOGNVESCSVMHEALHNHYTQKSLSLSPG

196

mAb6_2.9 - HC

ELQLOESGPGLVKPSETLSLTCTVSGGSITSSNYYWGWIRQPPGKGLEWIG
SIDYTGSTYYNPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCATGKY

YETYLGFDVWGQGTLVTVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVKD
YFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTYT
CNVNHKESNTKVDKKVEPKSCDKTHTCPPCPAPELLGGP SVEFLFPPKPKDT
LMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTYR
VVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLTCLVKGEFYPSDIAVEWESNGOQPENNYKTTPPVLDSDGS
FFLYSKLTVDKSRWQOQGNVESCSVMHEALHNHYTQKSLSLSPG

197

mAb6_2.9 — HC
(knob)

ELQLQESGPGLVKPSETLSLTCTVSGGSITSSNYYWGWIRQPPGKGLEWIG
SIDYTGSTYYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCATGKY

YETYLGFDVWGQGTLVTVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVKD
YFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTYI
CNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGP SVFLFPPKPKDT
LMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTYR
VVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSILWCLVKGEFYPSDIAVEWESNGOPENNYKTTPPVLDSDGS
FEFLYSKLTVDKSRWQQGNVEFSCSVMHEALHNHYTQKSLSLSPG

198

mAb6 2.9 — HC
(hole)

ELQLOESGPGLVKPSETLSLTCTIVSGGSITSSNYYWGWIRQPPGKGLEWIG
SIDYTGSTYYNPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCATGKY

YETYLGFDVWGQGTLVTIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVKD
YFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTYI
CNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGP SVFLFPPKPKDT
LMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTYR
VVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLSCAVKGEYPSDIAVEWESNGQPENNYKTTPPVLDSDGS
FEFLVSKLTVDKSRWQQGNVESCSVMHEALHNHY TOKSLSLSPG

199
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mAb6_2.10 - HC

ELQLOESGPGLVKPSETLSLTCTIVSGGSITSSNYYWGWIRQPPGKGLEWIG
SIDYTGSTYYQPSLKSRVTISVDTSKNQEF SLKLSSVTAADTAVYYCARGNY

YETYLGEFDVWGQGTLVTVSSASTKGPSVEPLAPSSKSTSGGTAALGCLVKD
YFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTYI
CNVNHKP SNTKVDKKVEPKSCDKTHTCPPCPAPELLGGEP SVEFLFPPKPKDT
ILMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTYR
VVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLTCLVKGEYPSDIAVEWESNGOQPENNYKTTPPVLDSDGS
FEFLYSKLTVDKSRWQQGNVESCSVMHEALHNHYTOKSLSLSPG

200

mAb6_2.10 - HC
(knob)

ELQLOESGPGLVKPSETLSLTCTIVSGGSITSSNYYWGWIRQPPGKGLEWIG
SIDYTGSTYYQPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARGNY

YETYLGFDVWGQGTLVTVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVEKD
YFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTYI
CNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGP SVELFPPKPKDT
ILMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTYR
VVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLWCLVKGEFYPSDIAVEWESNGOQPENNYKTTPPVLDSDGS
FFLYSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPG

201

mAb6_2.10 —HC
(hole)

ELQLQESGPGLVKPSETLSLTCTIVSGGSITSSNYYWGWIRQPPGKGLEWIG
SIDYTGSTYYQPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCARGNY

YETYLGFDVWGQGTLVTVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVKD
YFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTYT
CNVNHKESNTKVDKKVEPKSCDKTHTCPPCPAPELLGGP SVEFLFPPKPKDT
LMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTYR
VVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLSCAVKGEFYPSDIAVEWESNGOQPENNYKTTPPVLDSDGS
FFLVSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPG

202

mADb2.0 - HC

OLOLOQESGPGLVKPSETLSLTCTVSGGSISTSSYYWGWIRQPPGKGLEWIG
SIYYTGNTYYNPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCARVRY

GVGVPRYFDPWGQGTLVIVSSASTKGPSVEPLAPSSKSTSGGTAALGCLVK
DYFPEPVIVSWNSGALTSGVHTEFPAVLOSSGLYSLSSVVIVPSSSLGTQTY
ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEFPPKPKD
TLMISRIPEVICVVVDVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLTCLVKGEYPSDIAVEWESNGOPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPG

243

mAb2.0 - HC
{(knob)

QLOLOESGPGLVKPSETLSLTCTIVSGGSISTSSYYWGWIRQPPGKGLEWIG
SIYYTGNTYYNPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCARVRY

GVGVPRYFDPWGQGTLVIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVK
DYFPEPVIVSWNSGALTSGVHTEFPAVLOSSGLYSLSSVVIVPSSSLGTQTY
ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLWCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQOGNVESCSVMHEALHNHYTQKSLSLSPG

244

mADb2.0 - HC (hole)

QLOLOESGPGLVKPSETLSLTCTIVSGGSISTSSYYWGWIRQPPGKGLEWIG
SIYYTGNTYYNPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCARVRY

GVGVPRYFDPWGQGTLVIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVK
DYFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTY
ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTY

245
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RVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLSCAVKCGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLVSKLTVDKSRWQOGNVESCSVMHEALHNHYTQKSLSLSPG

mAb2.0 and
mAb6.0 2.0 - LC

QSVLTQPPSVSGAPGQRVTISCIGSSSNIGAHYDVHWYQQLPGTAPKLLIY
GNDNRPSGVPDRFE SGSKSGTSASLAITGLOAEDEADYYCQSYDYSLSGYVE
GGGTKLTVLGQPKAAPSVITLFPPSSEELQANKATLVCLISDFYPGAVIVAW
KADSSPVKAGVETTTPSKQSNNKYAASSYLSLTPEQWKSHKSYSCQOVTHEG
STVEKTVAPTECS

246

mAb2 - HC

ELQLQESGPGLVKPSETLSLTCTVSGGSISTSSYYWGWIRQPPGKGLEWIG
SIYYTGNTYYNPSLKSRVITISVDTSKNQEFSLKLSSVTAADTAVYYCARVRY

GVGVPRYFDPWGQGTLVIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVK
DYFPEPVIVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTIVPSSSLGTQTY
ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEFPPKPKD
TLMISRIPEVICVVVDVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLTCLVKGEYPSDIAVEWESNGOQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVEFSCSVMHEALHNHYTQKSLSLSPG

203

mAb2 — HC (knob)

ELQLOESGPGLVKPSETLSLTCTIVSGGSISTSSYYWGWIRQPPGKGLEWIG
SIYYTGNTYYNPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCARVRY

GVGVPRYFDPWGQGTLVIVSSASTKGPSVEPLAPSSKSTSGGTAALGCLVK
DYFPEPVIVSWNSGALTSGVHTEFPAVLOSSGLYSLSSVVTVPSSSLGTQTY
ICNVNHKP SNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLTVLHQDWLNGKEYKCKVSNKALPAPTEKTISKAKGQPREPQVYTL
PPSRDELTRKNQVSLWCLVKGEYPSDIAVEWESNGOQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQOGNVEF SCSVMHEALHNHYTQKSLSLSPG

204

mAb2 — HC (hole)

ELQLOESGPGLVKPSETLSLTCTIVSGGSISTSSYYWGWIRQPPGKGLEWIG
SIYYTGNTYYNPSLKSRVITISVDTSKNQFSLKLSSVTAADTAVYYCARVRY

GVGVPRYFDPWGQGTLVIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVK

DYFPEPVIVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTY
ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLSCAVKGEYPSDIAVEWESNGOQPENNYKTTPPVLDSDG
SFFLVSKLTVDKSRWQOGNVE SCSVMHEALENHYTQKSLSLSPG

205

mAb2.1 - HC

ELQLQESGPGLVKPSETLSLTCTVSGGSISDSSYYWGWIRQPPGKGLEWIG
SIYYTGNTYYNSSLKSRVITISVDTSKNQEFSLKLSSVTAADTAVYYCARVRY

GVGVPRYFDPWGQGTLVIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVK

DYFPEPVIVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVIVPSSSLGTQTY
ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEFPPKPKD
TLMISRIPEVICVVVDVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLTCLVKGEYPSDIAVEWESNGOQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVEF SCSVMHEALHNHYTQKSLSLSPG

206

mAb2.1 — HC
{knob)

ELQLOESGPGLVKPSETLSLTCTIVSGGSISDSSYYWGWIRQPPGKGLEWIG
SIYYTGNTYYNSSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCARVRY

GVGVPRYFDPWGQGTLVIVSSASTKGPSVEPLAPSSKSTSGGTAALGCLVK

DYFPEPVIVSWNSGALTSGVHTEFPAVLOSSGLYSLSSVVIVPSSSLGTQOTY
ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEFPPKPKD

207
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TLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLTIVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLWCLVKGEYPSDIAVEWESNGOPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQOGNVEF SCSVMHEALHNHYTQKSLSLSPG

mAb2.1 — HC
(hole)

ELQLOESGPGLVKPSETLSLTCTIVSGGSISDSSYYWGWIRQPPGKGLEWIG
SIYYTGNTYYNSSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARVRY

GVGVPRYFDPWGQGTLVIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVK

DYFPEPVIVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTY
ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLSCAVKGEYPSDIAVEWESNGOQPENNYKTTPPVLDSDG
SFFLVSKLTVDKSRWQOQGNVE SCSVMHEALENHYTQKSLSLSPG

208

mAb2.2 - HC

ELQLQESGPGLVKPSETLSLTCTVSGGSISESSYYWGWIRQPPGKGLEWIG
SIYYTGNTYYNPSLKSRVITISVDTSKNQEFSLKLSSVTAADTAVYYCAGVRY

GVGVPRYFDPWGQGTLVIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVK

DYFPEPVIVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTIVPSSSLGTQTY
ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEFPPKPKD
TLMISRIPEVICVVVDVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLTCLVKGEYPSDIAVEWESNGOQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQOGNVEFSCSVMHEALENHYTQKSLSLSPG

209

mAb2.2 — HC
{knob)

ELQLOQESGPGLVKPSETLSLTCTVSGGSISESSYYWGWIRQPPGKGLEWIG
SIYYTGNTYYNPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCAGVRY

GVGVPRYFDPWGQGTLVIVSSASTKGPSVEPLAPSSKSTSGGTAALGCLVK

DYFPEPVIVSWNSGALTSGVHTEFPAVLOSSGLYSLSSVVIVPSSSLGTQOTY

ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLWCLVKGEFYPSDIAVEWESNGOQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQOGNVESCSVMHEALHNHYTQKSLSLSPG

210

mAb2.2 — HC
{(hole)

ELQLOESGPGLVKPSETLSLTCTIVSGGSISESSYYWGWIRQPPGKGLEWIG
SIYYTGNTYYNPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCAGVRY

GVGVPRYFDPWGQGTLVIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVK

DYFPEPVIVSWNSGALTSGVHTEFPAVLOSSGLYSLSSVVIVPSSSLGTQTY
ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLSCAVKCGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLVSKLTVDKSRWQOGNVESCSVMHEALHNHYTQKSLSLSPG

211

mAb2.3 - HC

ELQLOESGPGLVKPSETLSLTCTIVSGGSISTSSDYWGWIRQPPGKGLEWIG
SIYYTGNTYYLPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCSRVRY

GVGVPRYFDPWGQGTLVIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVK

DYFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTY
ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLTCLVKGEYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQOGNVEFSCSVMHEALHNHYTQKSLSLSPG

212

mAb2.3 — HC
{knob)

ELQLOESGPGLVKPSETLSLTCTIVSGGSISTSSDYWGWIRQPPGKGLEWIG
SIYYTGNTYYLPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCSRVRY

213
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GVGVPRYFDPWGQGTLVIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVK

DYFPEPVIVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTY
ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLWCLVKGEYPSDIAVEWESNGOQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQOQGNVE SCSVMHEALENHYTQKSLSLSPG

mAb2.3 — HC
(hole)

ELQLQESGPGLVKPSETLSLTCTVSGGSISTSSDYWGWIRQPPGKGLEWIG
SIYYTGNTYYLPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCSRVRY

GVGVPRYFDPWGQGTLVIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVK

DYFPEPVIVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTIVPSSSLGTQTY
ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEFPPKPKD
TLMISRIPEVICVVVDVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLSCAVKGEYPSDIAVEWESNGOQPENNYKTTPPVLDSDG
SFFLVSKLTVDKSRWQQGNVEF SCSVMHEALHNHYTQKSLSLSPG

214

mAb2.4 - HC

ELQLOESGPGLVKPSETLSLTCTIVSGGSISNSSYYWGWIRQPPGKGLEWIG
SIYYTGNTYYLPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCARVRY

GVGVPRYFDPWGQGTLVIVSSASTKGPSVEPLAPSSKSTSGGTAALGCLVK

DYFPEPVIVSWNSGALTSGVHTEFPAVLOSSGLYSLSSVVIVPSSSLGTQOTY
ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLTCLVKGEYPSDIAVEWESNGOPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQOGNVESCSVMHEALHNHYTQKSLSLSPG

215

mAb2.4 — HC
{knob)

ELQOLOESGPGLVKPSETLSLTCTIVSGGSISNSSYYWGWIRQPPGKGLEWIG
SIYYTGNTYYLPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARVRY

GVGVPRYFDPWGQGTLVIVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVK

DYFPEPVIVSWNSGALTSGVHTEFPAVLOSSGLYSLSSVVIVPSSSLGTQTY
ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLWCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQOGNVESCSVMHEALHNHYTQKSLSLSPG

216

mAb2.4 — HC
(hole)

ELQLOESGPGLVKPSETLSLTCTIVSGGSISNSSYYWGWIRQPPGKGLEWIG
SIYYTGNTYYLPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCARVRY

GVGVPRYFDPWGQGTLVIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVK

DYFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTY
ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTRKNQVSLSCAVKGEYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLVSKLTVDKSRWQOGNVEF SCSVMHEALHNHYTQKSLSLSPG

217

mAb2.5 - HC

ELQLOESGPGLVKPSETLSLTCTIVSGGSISESSYYWGWIRQPPGKGLEWIG
SIYYTGNTYYLPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCARVRY

GVGVPRYFDPWGQGTLVIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVK

DYFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTY
ICNVNHKP SNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLTIVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL

218
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PPSRDELTKNQVSLTCLVKGEYPSDIAVEWESNGOQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQOQGNVE SCSVMHEALENHYTQKSLSLSPG

mAb2.5 — HC
(knob)

ELQLQESGPGLVKPSETLSLTCTVSGGSISESSYYWGWIRQPPGKGLEWIG
SIYYTGNTYYLPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARVRY

GVGVPRYFDPWGQGTLVIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVK

DYFPEPVIVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVIVPSSSLGTQTY
ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEFPPKPKD
TLMISRIPEVICVVVDVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLWCLVKGEYPSDIAVEWESNGOQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVEFSCSVMHEALHNHYTQKSLSLSPG

219

mAb2.5 — HC
{hole)

ELQLOESGPGLVKPSETLSLTCTIVSGGSISESSYYWGWIRQPPGKGLEWIG
SIYYTGNTYYLPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCARVRY

GVGVPRYFDPWGQGTLVIVSSASTKGPSVEPLAPSSKSTSGGTAALGCLVK

DYFPEPVIVSWNSGALTSGVHTEFPAVLOSSGLYSLSSVVIVPSSSLGTQOTY
ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEFPPKPKD
TLMISRTPEVTICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLSCAVKCGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLVSKLTVDKSRWOQOGNVESCSVMHEALHNHYTQKSLSLSPG

220

mAb2.6 - HC

ELQLOESGPGLVKPSETLSLTCTIVSGGSISTSSYHWGWIRQPPGKGLEWIG
SIYYTGNTYYMPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCVRVRY

GVGVPRYFDPWGQGTLVIVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVK

DYFPEPVIVSWNSGALTSGVHTEFPAVLOSSGLYSLSSVVIVPSSSLGTQTY
ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLTCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQOGNVESCSVMHEALHNHYTQKSLSLSPG

221

mAb2.6 — HC
{(knob)

ELQLOESGPGLVKPSETLSLTCTIVSGGSISTSSYHWGWIRQPPGKGLEWIG
SIYYTGNTYYMPSLKSRVIISVDTSKNQESLKLSSVTAADTAVYYCVRVRY

GVGVPRYFDPWGQGTLVIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVK

DYFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTY
ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLWCLVKGEYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQOGNVESCSVMHEALHNHYTQKSLSLSPG

222

mAb2.6 — HC
(hole)

ELQLOESGPGLVKPSETLSLTCTIVSGGSISTSSYHWGWIRQPPGKGLEWIG
SIYYTGNTYYMPSLKSRVTISVDTSKNQEF SLKLSSVTAADTAVYYCVRVRY

GVGVPRYFDPWGQGTLVIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVK

DYFPEPVTIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTY
ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLTIVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLSCAVKGEYPSDIAVEWESNGOQPENNYKTTPPVLDSDG
SFFLVSKLTVDKSRWQOGNVEF SCSVMHEALHNHYTQKSLSLSPG

223

mAb2.7 - HC

ELQLOESGPGLVKPSETLSLTCTIVSGGSISRSSYYWGWIRQPPGKGLEWIG
SIYYTGNTYYWPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCTRVRY

GVGVPRYFDPWGQGTLVIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVK

DYFPEPVIVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTY

224
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SEQ
NO:

ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEFPPKPKD
TLMISRIPEVICVVVDVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLTCLVKGEYPSDIAVEWESNGOQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVEF SCSVMHEALHNHYTQKSLSLSPG

mAb2.7 — HC
{knob)

ELQLOESGPGLVKPSETLSLTCTIVSGGSISRSSYYWGWIRQPPGKGLEWIG
SIYYTGNTYYWPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCTRVRY

GVGVPRYFDPWGQGTLVIVSSASTKGPSVEPLAPSSKSTSGGTAALGCLVK

DYFPEPVIVSWNSGALTSGVHTEFPAVLOSSGLYSLSSVVIVPSSSLGTQOTY
ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEFPPKPKD
TLMISRTPEVTICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLWCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWOQOGNVESCSVMHEALHNHYTQKSLSLSPG

225

mAb2.7 — HC
(hole)

ELQLOESGPGLVKPSETLSLTCTIVSGGSISRSSYYWGWIRQPPGKGLEWIG
SIYYTGNTYYWPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCTRVRY

GVGVPRYFDPWGQGTLVIVSSASTRKGPSVEFPLAPSSKSTSGGTAALGCLVK

DYFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTY
ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLSCAVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLVSKLTVDKSRWQOGNVE SCSVMHEALHNHYTQKSLSLSPG

226

mAb2.8 - HC

ELQLOESGPGLVKPSETLSLTCTIVSGGSISDSSYYWGWIRQPPGKGLEWIG
SIYYTGETYYAPSLKSRVIISVDTSKNQEFSLKLSSVTAADTAVYYCARLRY

GVGVPRYFDPWGQGTLVIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVK

DYFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTY
ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTRKNQVSLTCLVKGEYPSDIAVEWESNGOPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQOGNVESCSVMHEALHNHYTQKSLSLSPG

227

mAb2.8 — HC
{knob)

ELQLOESGPGLVKPSETLSLTCTIVSGGSISDSSYYWGWIRQPPGKGLEWIG
SIYYTGETYYAPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARLRY

GVGVPRYFDPWGQGTLVIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVK

DYFPEPVTIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTY
ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLTIVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTRKNQVSLWCLVKGEYPSDIAVEWESNGOQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQOGNVEF SCSVMHEALHNHYTQKSLSLSPG

228

mAb2.8 — HC
(hole)

ELQLOESGPGLVKPSETLSLTCTIVSGGSISDSSYYWGWIRQPPGKGLEWIG
SIYYTGETYYAPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARLRY

GVGVPRYFDPWGQGTLVIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVK

DYFPEPVIVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTY
ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLSCAVKGEYPSDIAVEWESNGOQPENNYKTTPPVLDSDG
SFFLVSKLTVDKSRWQOGNVE SCSVMHEALENHYTQKSLSLSPG

229
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mAb2.9 - HC

ELQLOESGPGLVKPSETLSLTCTIVSGGSISDSSYYWGWIRQPPGKGLEWIG
SIYYTGETYYAPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCARVEKY

GVGVPRYFDPWGQGTLVIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVK

DYFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTY
ICNVNHKP SNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLTIVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLTCLVKGEYPSDIAVEWESNGOPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQOGNVEF SCSVMHEALHNHYTQKSLSLSPG

230

mAb2.9 — HC
(knob)

ELQLOESGPGLVKPSETLSLTCTIVSGGSISDSSYYWGWIRQPPGKGLEWIG
SIYYTGETYYAPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARVKY

GVGVPRYFDPWGQGTLVIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVK

DYFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTQTY
ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTRKNQVSLWCLVKGEYPSDIAVEWESNGOPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQOQGNVE SCSVMHEALENHYTQKSLSLSPG

231

mAb2.9 — HC
(hole)

ELQLQESGPGLVKPSETLSLTCTVSGGSISDSSYYWGWIRQPPGKGLEWIG
SIYYTGETYYAPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCARVKY

GVGVPRYFDPWGQGTLVIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVK

DYFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTQTY
ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEFPPKPKD
TIMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLSCAVKGEYPSDIAVEWESNGOQPENNYKTTPPVLDSDG
SFFLVSKLTVDKSRWQQOGNVEF SCSVMHEALENHYTQKSLSLSPG

232

mAb2.10 - HC

ELQLOQESGPGLVKPSETLSLTCTVSGGSISDSSYYWGWIRQPPGKGLEWIG
SIYYTGETYYAPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCARVRY

GVGVPRHFDPWGQGTLVIVSSASTKGPSVEPLAPSSKSTSGGTAALGCLVK

DYFPEPVIVSWNSGALTSGVHTEFPAVLOSSGLYSLSSVVIVPSSSLGTQTY
ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEFPPKPKD
TLMISRIPEVICVVVDVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLTCLVKGEYPSDIAVEWESNGOPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPG

233

mAb2.10 — HC
{(knob)

ELQLOQESGPGLVKPSETLSLTCTIVSGGSISDSSYYWGWIRQPPGKGLEWIG
SIYYTGETYYAPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCARVRY

GVGVPRHFDPWGQGTLVIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVK

DYFPEPVIVSWNSGALTSGVHTEFPAVLOSSGLYSLSSVVIVPSSSLGTQTY
ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLWCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQOGNVESCSVMHEALHNHYTQKSLSLSPG

234

mAb2.10 — HC
(hole)

ELQLOESGPGLVKPSETLSLTCTIVSGGSISDSSYYWGWIRQPPGKGLEWIG
SIYYTGETYYAPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCARVRY

GVGVPRHFDPWGQGTLVIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVK

DYFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTY

ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTY

235
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RVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLSCAVKCGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLVSKLTVDKSRWQOGNVESCSVMHEALHNHYTQKSLSLSPG

mAb2.11 —HC

ELQLOESGPGLVKPSETLSLTCTIVSGGSISESSYYWGWIRQPPGKGLEWIG
SIYYTGETYYAPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARLRY

GVGVPRYFDPWGQGTLVIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVK

DYFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTY
ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLTCLVKGEYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQOGNVEF SCSVMHEALHNHYTQKSLSLSPG

236

mAb2.11 — HC
{knob)

ELQLOESGPGLVKPSETLSLTCTIVSGGSISESSYYWGWIRQPPGKGLEWIG
SIYYTGETYYAPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCARLRY

GVGVPRYFDPWGQGTLVIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVK

DYFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTY
ICNVNHKP SNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLIVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLWCLVKGEYPSDIAVEWESNGOPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQOGNVESCSVMHEALHNHYTQKSLSLSPG

237

mAb2.11 — HC
{(hole)

ELQLOESGPGLVKPSETLSLTCTIVSGGSISESSYYWGWIRQPPGKGLEWIG
SIYYTGETYYAPSLKSRVTISVDTSKNQF SLKLSSVTAADTAVYYCARLRY

GVGVPRYFDPWGQGTLVIVSSASTKGPSVEPLAPSSKSTSGGTAALGCLVK

DYFPEPVIVSWNSGALTSGVHTEFPAVLOSSGLYSLSSVVTVPSSSLGTQTY
ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLTVLHODWLNGKEYKCKVSNKALPAPTEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLSCAVKGEYPSDIAVEWESNGOQPENNYKTTPPVLDSDG
SEFFLVSKLTVDKSRWQOGNVESCSVMHEALENHYTQKSLSLSPG

238

mAb2.12 - HC

ELQLOESGPGLVKPSETLSLTCTVSGGSISESSYYWGWIRQPPGKGLEWIG
SIYYTGETYYAPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCARVKY

GVGVPRYFDPWGQGTLVIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVK

DYFPEPVIVSWNSGALTSGVHTFPAVLQOSSGLYSLSSVVTVPSSSLGTQTY
ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLTCLVKGEYPSDIAVEWESNGOQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQOGNVE SCSVMHEALENHYTQKSLSLSPG

239

mAb2.12 — HC
(knob)

ELQLQESGPGLVKPSETLSLTCTVSGGSISESSYYWGWIRQPPGKGLEWIG
SIYYTGETYYAPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARVKY

GVGVPRYFDPWGQGTLVIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVK

DYFPEPVIVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVIVPSSSLGTQTY
ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEFPPKPKD
TLMISRIPEVICVVVDVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLWCLVKGEYPSDIAVEWESNGOQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVEF SCSVMHEALHNHYTQKSLSLSPG

240

mAb2.12 — HC
{hole)

ELQLOESGPGLVKPSETLSLTCTIVSGGSISESSYYWGWIRQPPGKGLEWIG
SIYYTGETYYAPSLKSRVTISVDTSKNQEFSLKLSSVTAADTAVYYCARVKY

GVGVPRYFDPWGQGTLVIVSSASTKGPSVEPLAPSSKSTSGGTAALGCLVK

241
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DYFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTY
ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEFLEPPKPKD
TIMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLTVLHOQDWLNGKEYKCKVSNKALPAPTEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLSCAVKGEYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLVSKLTVDKSRWQOGNVE SCSVMHEALHNHYTQKSLSLSPG
mMAbE_2 — HVR-H1 |XXXNXYX 251
- generic X at position 1 is T, D, E, or N; X at position 2
is S8, A, E, G, K, O, R, or T; X at position 3 is S,
A, D, E, G, N, P, Q, or T; X at position 5 is Y, A4,
E, G, H, M, N, Q, S, T, or V; X at position 7 is W,
F, I, V, or Y.
mAb6_2 — HVR-H1|DSSNYYW 252
—T30D
mAb6_2 — HVR-H1|ESSNYYW 253
- T30E
mAb6_2 — HVR-H1 |NSSNYYW 254
- T3ON
mAb6_2 — HVR-H1|TASNY YW 255
— S31A
mAb6_2 — HVR-H1|TESNYYW 256
— S31E
mAb6_2 — HVR-H1|IGSNYYW 257
-S831G
mAb6_2 — HVR-H1 |TKSNY YW 258
— 831K
mAb6_2 — HVR-H1|TQSNYYW 259
—-S31Q
mAb6_2 — HVR-H1|TRSNYYW 260
—S31R
mAb6_2 — HVR-H1|TTSNYYW 261
—S31T
mAb6_2 — HVR-H1|TSANYYW 262
— S32A
mAb6_2 — HVR-H1|TSDNYYW 263
—S832D
mAb6_2 — HVR-H1|TSENYYW 264
— S32E
mAb6_2 — HVR-H1|TSGNYYW 265
— 532G
mAb6_2 — HVR-H1 |TSNNYYW 266
— S32N
mAb6_2 — HVR-H1|TSPNYYW 267
- S32P
mAb6_2 — HVR-H1|TSONYYW 268
—832Q
mAb6_2 — HVR-H1|TSTNYYW 269
— S32T
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ID
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mAb6 2 — HVR-H1|TSSNAYW 570
—Y34A
mAb6 2 — HVR-H1|ISSNEYW 571
—Y34E
mAb6 2 — HVR-H1|TSSNGYW 272
—-Y34G
mAb6 2 — HVR-H1|TSSNHYW 573
—Y34H
mAb6 2 — HVR-H1|TSSNMYW 274
—Y34M
mAb6 2 — HVR-H1|TSSNNYW 275
—Y34N
mAb6 2 — HVR-H1|TSSNQYW 576
—-Y34Q
mAb6 2 — HVR-H1|TSSNSYW 277
-Y34S
mAb6 2 — HVR-H1|TSSNTYW 278
- Y34T
mAb6 2 — HVR-H1|TSSNVYW 579
—Y34V
mAb6 2 — HVR-H1|TSSNYYF 580
— W3baF
mAb6 2 — HVR-H1|TSSNYYT 281
— W35hal
mAb6 2 — HVR-H1|TSSNYYV 282
—W3baV
mAb6 2 — HVR-H1|TSSNYYY 583
— W35aY
MADB_2 — HVR-H2|XXDXXXXXXYXX o84
- generic X at position 1 is S, N, or T; X at position 2 is
I, M, or V; X at position 4 is Y, or H; X at
position 5 is T, H, L, or N; X at position 6 is G,
A, D, E, H, K, N, 9, R, 8, or T; X at position 7 is
S, A, D, Q, or T; X at position 8 is T, A, D, or E;
X at position 9 is Y, A, F, Q, S, or W; X at
position 11 is N, D, E, H, P, or Q; X at position
12 is P, A, or E.
mAb6 2 — HVR-H2|NIDYTGSTYYNP 285
— S50N
mAb6 2 — HVR-H2|TIDYTGSTYYNP 286
— S50T
mAb6 2 — HVR-H2|SMDYTGSTYYNP 087
—151M
mAb6_2 — HVR-H2|SVDYTGSTYYNP 288
- 151V
mAb6 2 — HVR-H2|SIDHTGSTYYNP 289
—Y53H
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mAb6_2 — HVR-H2|SIDYHGSTYYNP 29()
—T54H
mAb6_ 2 — HVR-H2|SIDYLGSTYYNP 291
—T54L
mAb6 2 — HVR-H2|SIDYNGSTYYNP 290
— T54N
mAb6_2 — HVR-H2|SIDYTASTYYNP 293
— G55A
mAb6 2 — HVR-H2|SIDYTDSTYYNP 294
- G55D
mAb6 2 — HVR-H2|SIDYTESTYYNP 295
— G55E
mAb6_2 — HVR-H2|SIDYTHSTYYNP 296
— G55H
mAb6 2 — HVR-H2|SIDYTKSTYYNP 097
— Gb5K
mAb6_2 — HVR-H2|SIDYTNSTYYNP 298
— G55N
mAb6 2 — HVR-H2|SIDYTQSTYYNP 299
—G55Q
mAb6 2 — HVR-H2|SIDYTRSTYYNP 300
— G55R
mAb6_ 2 — HVR-H2|SIDYTSSTYYNP 301
— G558
mAb6 2 — HVR-H2|SIDYTTSTYYNP 302
— Gb5T
mAb6_ 2 — HVR-H2|SIDYTGATYYNP 303
— S56A
mAb6_2 — HVR-H2|SIDYICDTYYNP 304
— 856D
mAb6 2 — HVR-H2|SIDYTGQTYYNP 305
— S56Q
mAb6 2 — HVR-H2|SIDYTGITYYNP 306
— S56T
mAb6_ 2 — HVR-H2|SIDYTGSAYYNP 307
—T57A
mAb6 2 — HVR-H2|SIDYTGSDYYNP 308
—T57D
mAb6_ 2 — HVR-H2|SIDYTGSEYYNP 309
—T57E
mAb6_ 2 — HVR-H2|SIDYTGSTAYNP 310
—Y58A
mAb6 2 — HVR-H2|SIDYTGSTEFYNP 311
— Y58F
mAb6_2 — HVR-H2|SIDYTGSTQYNP 312
—Y58Q
mAb6 2 — HVR-H2|SIDYTGSTSYNP 313
—Y58S
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mAb6_2 — HVR-H2|SIDYTGSTWYNP 314
- Y58W
mAb6_2 — HVR-H2|SIDYIGSTYYDP 315
—N60D
mAb6 2 — HVR-H2|SIDYTGSTYYEP 316
— NG6OE
mAb6_ 2 — HVR-H2|SIDYTGSTYYHP 317
— N60H
mAb6 2 — HVR-H2|SIDYTGSTYYPP 318
— N60OP
mAb6 2 — HVR-H2|SIDYTGSTYYQP 319
—N60Q
mAb6_ 2 — HVR-H2|SIDYTGSTYYNA 300
- P61A
mAb6 2 — HVR-H2|SIDYTGSTYYNE 301
- P61E
MAb6 2 — HVR-H3|AXGXYYXTYLGEFDV 320
-_generic X at position 2 is R, A, E, G, H, M, N, Q, S, T, or
Y; X at position 4 is K, A, or S; X at position 7
is E or T.
mAb6_2 — HVR-H3|AAGKYYETYLGFDV 323
— R94A
mAb6_2 — HVR-H3|AEGKYYETYLGEDV 304
— RO4E
mAb6_2 — HVR-H3|AGGKYYETYLGFDV 305
— Ro4G
mAb6_2 — HVR-H3|AHGKYYETYLGFDV 326
— R94H
mAb6_2 — HVR-H3|AMGKYYETYLGEDV 307
— R94M
mAb6_2 — HVR-H3|ANGKYYETYLGFDV 308
— R94N
mAb6_2 — HVR-H3|AQGKYYETYLGEDV 329
— R94Q
mAb6_2 — HVR-H3|ASGKYYETYLGEDV 330
— R94S
mAb6_ 2 — HVR-H3|ATGKYYETYLGFDV 331
— Ro4T
mAb6_ 2 — HVR-H3|AYGKYYETYLGEDV 332
— R94Y
mAb6_2 — HVR-H3|ARGAYYETYLGEDV 333
— K96A
mAb6 2 — HVR-H3|ARGSYYETYLGFDV 334
— K96S
mAb6_ 2 — HVR-H3|ARGKYYTTYLGFDV 335
— E99T
mAb2 — HVR-H1 - |XXXXXXW 336
generic X at position 1 is S or D; X at position 2 is T, A,
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SEQ
ID
Description Sequence NO:
D, E, G, H, kK, N, P, Q, R, or S; ¥X at position 3 is
s, b, E, G, K, N, P, or R; X at position 4 is s, G,
K, N, or P; X at position 5 is Y, A, D, E, G, H, M,
N, Q, S, T, V, or W; X at position 6 is Y, A, F, G,
H, M, N, or Q.
mAb2 — HVR-H1 — [DTSSYYW 337
S30D
mAb2 — HVR-H1 — |SASSYYW 338
T31A
mAb2 — HVR-H1 — [SDSSYYW 339
T31D
mAb2 — HVR-H1 — |SESSYYW 340
T31E
mAb2 — HVR-H1 — |SGSSYYW 341
T31G
mAb2 — HVR-H1 — |SHSSYYW 342
T31H
mAb2 — HVR-H1 — |SKSSYYW 343
T31K
mAb2 — HVR-H{1 — [SNSSYYW 344
T31N
mAb2 — HVR-H1 — |SPSSYYW 345
T31P
mAb2 — HVR-H1 — [SQSSYYW 346
T31Q
mAb2 — HVR-H{1 — [SRSSYYW 347
T31R
mAb2 — HVR-H1 — |SSSSYYW 348
T31S
mAb2 — HVR-H1 — [STDSYYW 349
S32D
mAb2 — HVR-H{ — [STESYYW 350
S32E
mAb2 — HVR-H1 — |[STGSYYW 351
S32G
mAb2 — HVR-H1 — [STKSYYW 350
S32K
mAb2 — HVR-H1 — |STNSYYW 353
S32N
mAb2 — HVR-H1 — |[STPSYYW 354
S32P
mAb2 — HVR-H1 — |STRSYYW 355
S32R
mAb2 — HVR-H1 — [STSGYYW 356
S33G
mAb2 — HVR-H1 — [STSKYYW 357
S33K

-52.-




WO 2020/132220 PCT/US2019/067435
SEQ
ID
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mAb2 — HVR-H1 — |[STSNYYW 358
S33N
mAb2 — HVR-H1 — [STSPYYW 359
S33P
mAb2 — HVR-H{1 — [STSSAYW 360
Y34A
mAb2 — HVR-H1 — |STSSDYW 361
Y34D
mAb2 — HVR-H1 — [STSSEYW 362
Y34E
mAb2 — HVR-H1 — [STSSGYW 363
Y34G
mAb2 — HVR-H1 — [STSSHYW 364
Y34H
mAb2 — HVR-H1 — [STSSMYW 365
Y34M
mAb2 — HVR-H1 — |STSSNYW 366
Y34N
mAb2 — HVR-H1 — [STSSQYW 367
Y34Q
mAb2 — HVR-H1 — |[STSSSYW 368
Y34S
mAb2 — HVR-H1 — [STSSTYW 369
Y34T
mAb2 — HVR-H{1 — [STSSVYW 370
Y34V
mAb2 — HVR-H1 — [STSSWYW 371
Y34W
mAb2 — HVR-H1 — |[STSSYAW 372
Y35A
mAb2 — HVR-H{1 — [STSSYFW 373
Y35F
mAb2 — HVR-H1 — [STSSYGW 374
Y35G
mAb2 — HVR-H1 — |STSSYHW 375
Y35H
mAb2 — HVR-H{ — [STSSYMW 376
Y35M
mAb2 — HVR-H1 — [STSSYNW 377
Y35N
mAb2 — HVR-H1 — [STSSYQW 378
Y35Q
mMAb2 — HVR-H2 - [XXXXXXXXXYXP 379
generic X at position 1 is S, F, I, M, or Q; X at position
2 is I, A, G, L, R, S, T, or V; X at position 3 1is
Yy, A, b, E, ¥, G, H, K, L, M, N, P, O, R, S, T, or
W; X at position 4 is Y, A, D, E, ¥, G, H, K, N, P,
Q, R, S, T, or W; X at position 5 is T, D, E, K, N,
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SEQ
ID
Description Sequence NO:
P, or Q; ¥X at position 6 is G or Q; X at position 7
is N, D, E, G, H, I, K, M, P, R, or S; X at
position 8 is T, A, E, F, G, H, K, P, Q, R, S, V,
W, or Y; X at position 9 is Y or W; X at position
11 is N, A, D, E, K, L, M, P, Q, S or T.
mAb2 — HVR-H2 — |[FIYYTGNTYYNP 380
S50F
mAb2 — HVR-H2 — |TIYYTGNTYYNP 381
S50I
mAb2 — HVR-H2 — [MIYYTGNTYYNP 380
S50M
mAb2 — HVR-H2 — [QIYYTGNTYYNP 383
S50Q
mAb2 — HVR-H2 — |SAYYTGNTYYNP 384
I51A
mAb2 — HVR-H2 — |SGYYTGNTYYNP 385
151G
mAb2 — HVR-H2 — [STLYYTGNTYYNP 386
I51L
mAb2 — HVR-H2 — [SRYYTGNTYYNP 387
I51R
mAb2 — HVR-H2 — |SSYYTGNTYYNP 388
I51S
mAb2 — HVR-H2 — [STYYTGNTYYNP 389
51T
mAb2 — HVR-H2 — [SVYYTGNTYYNP 390
151V
mAb2 — HVR-H2 — |STAYTGNTYYNP 391
Y52A
mAb2 — HVR-H2 — [SIDYTGNTYYNP 392
Y52D
mAb2 — HVR-H2 — [SIEYTGNTYYNP 393
Y52E
mAb2 — HVR-H2 — |STIFYTGNTYYNP 394
Y52F
mAb2 — HVR-H2 — [SIGYTGNTYYNP 395
Y52G
mAb2 — HVR-H2 — |STHYTGNTYYNP 396
Y52H
mAb2 — HVR-H2 — |STKYTGNTYYNP 397
Y52K
mAb2 — HVR-H2 — [SILYTGNTYYNP 308
Y52L
mAb2 — HVR-H2 — |[SIMYTGNTYYNP 399
Y52M
mAb2 — HVR-H2 — |SINYTGNTYYNP 400
Y52N
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mAb2 — HVR-H2 — |SIPYTGNTYYNP 401
Y52P
mAb2 — HVR-H2 — [SIQYTGNTYYNP 402
Y52Q
mAb2 — HVR-H2 — |STRYTGNTYYNP 403
Y52R
mAb2 — HVR-H2 — |SISYTGNTYYNP 404
Y52S
mAb2 — HVR-H2 — [SITYTGNTYYNP 405
Y52T
mAb2 — HVR-H2 — |STWYTGNTYYNP 406
Y52W
mAb2 — HVR-H2 — |STYATGNTYYNP 407
Y53A
mAb2 — HVR-H2 — [SIYDTGNTYYNP 408
Y53D
mAb2 — HVR-H2 — [SIYETGNTYYNP 409
Y53E
mAb2 — HVR-H2 — |STIYFTGNTYYNP 410
Y53F
mAb2 — HVR-H2 — |STYGTGNTYYNP 411
Y53G
mAb2 — HVR-H2 — [STYHTGNTYYNP 412
Y53H
mAb2 — HVR-H2 — |STYKTGNTYYNP 413
Y53K
mAb2 — HVR-H2 — |STYNTGNTYYNP 414
Y53N
mAb2 — HVR-H2 — [SIYPTGNTYYNP 415
Y53P
mAb2 — HVR-H2 — |STYQTGNTYYNP 416
Y53Q
mAb2 — HVR-H2 — |STYRTGNTYYNP 417
Y53R
mAb2 — HVR-H2 — [SIYSTGNTYYNP 418
Y53S
mAb2 — HVR-H2 — |[SIYTTGNTYYNP 419
Y53T
mAb2 — HVR-H2 — |STYWIGNTYYNP 420
Y53W
mAb2 — HVR-H2 — [SIYYDGNTYYNP 421
T54D
mAb2 — HVR-H2 — |STYYEGNTYYNP 422
T54E
mAb2 — HVR-H2 — |STYYKGNTYYNP 423
T54K
mAb2 — HVR-H2 — [SIYYNGNTYYNP 424
T54N
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mAb2 — HVR-H2 — |STIYYPGNTYYNP 425
T54P
mAb2 — HVR-H2 — [SIYYQCGNTYYNP 426
T54Q
mAb2 — HVR-H2 — |SIYYTQNTYYNP 427
Gb55Q
mAb2 — HVR-H2 — |STIYYTGDTYYNP 428
N56D
mAb2 — HVR-H2 — [SIYYTGETYYNP 429
N56E
mAb2 — HVR-H2 — |[SIYYTGGTYYNP 430
N56G
mAb2 — HVR-H2 — |STYYTGHTYYNP 431
N56H
mAb2 — HVR-H2 — [SIYYTGITYYNP 432
N561
mAb2 — HVR-H2 — [SIYYTGKTYYNP 433
N56K
mAb2 — HVR-H2 — |STYYTGMTYYNP 434
N56M
mAb2 — HVR-H2 — |STYYTGPTYYNP 435
N56P
mAb2 — HVR-H2 — [STYYTGRTYYNP 436
N56R
mAb2 — HVR-H2 — |[SIYYTGSTYYNP 437
N56S
mAb2 — HVR-H2 — |STYYTGNAYYNP 438
T57A
mAb2 — HVR-H2 — [SIYYTGNEYYNP 439
T57E
mAb2 — HVR-H2 — |STYYTGNFYYNP 440
T57F
mAb2 — HVR-H2 — |STYYTGNGYYNP 441
T57G
mAb2 — HVR-H2 — [SIYYTGNHYYNP 442
T57H
mAb2 — HVR-H2 — |[SIYYTGNKYYNP 443
T57K
mAb2 — HVR-H2 — |STIYYTGNPYYNP 444
T57P
mAb2 — HVR-H2 — [SIYYTGNQYYNP 445
T57Q
mAb2 — HVR-H2 — |STYYTGNRYYNP 446
T57R
mAb2 — HVR-H2 — |STYYTGNSYYNP 447
T57S
mAb2 — HVR-H2 — [SIYYTGNVYYNP 448
T57V
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mAb2 — HVR-H2 — |SIYYTGNWYYNP 449
T57W
mAb2 — HVR-H2 — |SIYYTGNYYYNP 450
T57Y
mAb2 — HVR-H2 - |SIYYTGNTWYNP 451
Y58W
mAb2 — HVR-H2 — |SIYYTGNTYYAP 452
NGOA
mAb2 — HVR-H2 — |SIYYTGNTYYDP 453
NG60D
mAb2 — HVR-H2 — |SIYYTGNTYYEP 454
NGOE
mAb2 — HVR-H2 — |SIYYTGNTYYKP 455
NGOK
mAb2 — HVR-H2 — |SIYYTGNTYYLP 456
N6OL
mAb2 — HVR-H2 — [STYYTGNTYYMP 457
N60OM
mAb2 — HVR-H2 — |SIYYTGNTIYYPP 458
NGOP
mAb2 — HVR-H2 — [SIYYTGNTYYQP 459
N60Q
mAb2 — HVR-H2 — |STYYTGNTYYSP 460
N60S
mAb2 — HVR-H2 — [SIYYTGNTYYTP 461
NeoT
mADb2 — HVR-H3 - [XXXXXGXXVPRXEFDP 462
generic X at position 1 is A or V; X at position 2 is R, A,
G, N, 9, or T; X at position 3 is V, A, F, I, K, L,
M, Q, or S; X at position 4 is R, A, I, K, L, M, P,
Q, S, T, or V; X at position 5 is Y, H, I, L, or V;
X at position 7 is V, A, F, G, XK, M, N, Q, R, S, T,
W, or Y; X at position 8 is G, N, R, S, or T; X at
position 12 is Y, F, H, I, L, M, Q, or R.
mAb2 — HVR-H3 — |[VRVRYGVGVPRYFDP 463
A93V
mAb2 — HVR-H3 — |AAVRYGVGVPRYFDP 464
Ro4A
mAb2 — HVR-H3 — [AGVRYGVGVPRYFDP 465
R94G
mAb2 — HVR-H3 — |ANVRYGVGVPRYFDP 466
R94N
mAb2 — HVR-H3 — [AQVRYGVGVPRYFDP 4687
Ro4Q
mAb2 — HVR-H3 — |ATVRYGVGVPRYFDP 468
Ro4T
mAb2 — HVR-H3 — |ARARYGVGVPRYFDP 469
VI5A
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mAb2 — HVR-H3 — |ARFRYGVGVPRYFDP 470
VI5F
mAb2 — HVR-H3 — |ARIRYGVGVPRYFDP 471
V9I5|
mAb2 — HVR-H3 — |ARKRY GVGVPRYFDP 472
VI5K
mAb2 — HVR-H3 — |ARLRYGVGVPRYFDP 473
VI5L
mAb2 — HVR-H3 — |ARMRY GVGVPRYFDP 474
VI5M
mAb2 — HVR-H3 — [ARQRYGVGVPRYFDP 475
VI95Q
mAb2 — HVR-H3 — |ARSRYGVGVPRYFDP 476
V95S
mAb2 — HVR-H3 — |ARVAYGVGVPRYFDP 477
R96A
mAb2 — HVR-H3 — |ARVIYGVGVPRYFDP 478
R96I
mAb2 — HVR-H3 — |ARVKYGVGVPRYFDP 479
R96K
mAb2 — HVR-H3 — |ARVLYGVGVPRYFDP 480
RO6L
mAb2 — HVR-H3 — |ARVMYGVGVPRYFDP 481
R96M
mAb2 — HVR-H3 — |ARVPYGVGVPRYFDP 482
R96P
mAb2 — HVR-H3 — |ARVQYGVGVPRYFDP 483
R96Q
mAb2 — HVR-H3 — |ARVSYGVGVPRYFDP 484
R96S
mAb2 — HVR-H3 — |ARVTYGVGVPRYFDP 485
RO6T
mAb2 — HVR-H3 — |ARVVYGVGVPRYFDP 486
R96V
mAb2 — HVR-H3 — |ARVRHGVGVPRYFDP 487
Y97H
mAb2 — HVR-H3 — |ARVRIGVGVPRYFDP 488
Y971
mAb2 — HVR-H3 — |ARVRLGVGVPRYFDP 489
Y97L
mAb2 — HVR-H3 — |ARVRVGVGVPRYFDP 490
Yo7V
mAb2 — HVR-H3 — |ARVRY GAGVPRYFDP 491
VI9A
mAb2 — HVR-H3 — |ARVRY GFGVPRYFDP 492
VI9F
mAb2 — HVR-H3 — |ARVRY GGGVPRYFDP 493
VI9G
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SEQ
ID
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mAb2 — HVR-H3 — |ARVRY GKGVPRYFDP 494
VI9K
mAb2 — HVR-H3 — |ARVRYGMGVPRYFDP 495
VI9M
mAb2 — HVR-H3 — |ARVRY GNGVPRYFDP 496
VI9N
mAb2 — HVR-H3 — |ARVRY GQGVPRYFDP 497
V99Q
mAb2 — HVR-H3 — |ARVRY GRGVPRYFDP 498
VI9R
mAb2 — HVR-H3 — |ARVRYGSGVPRYFDP 499
VI99S
mAb2 — HVR-H3 — |ARVRYGTGVPRYFDP 500
V99T
mAb2 — HVR-H3 — |ARVRY CWGVPRYFDP 501
VIoW
mAb2 — HVR-H3 — |ARVRYGYGVPRYFDP 502
VI9Y
mAb2 — HVR-H3 — |ARVRY GVNVPRYFDP 503
G100N
mAb2 — HVR-H3 — |ARVRY GVRVPRYFDP 504
G100R
mAb2 — HVR-H3 — |ARVRYGVSVPRYFDP 505
G100S
mAb2 — HVR-H3 — |ARVRYGVTVPRYFDP 506
G100T
mAb2 — HVR-H3 — |ARVRY GVGVPRFFDP 507
Y100dF
mAb2 — HVR-H3 — |ARVRYGVGVPRHFDP 508
Y100dH
mAb2 — HVR-H3 — |ARVRY GVGVPRIFDP 509
Y100dl
mAb2 — HVR-H3 — |ARVRYGVGVPRLFDP 510
Y100dL
mAb2 — HVR-H3 — |ARVRY GVGVPRMFDP 511
Y100dM
mAb2 — HVR-H3 — |ARVRY GVGVPRQFDP 512
Y100dQ
mAb2 — HVR-H3 — |ARVRY GVGVPRRFDP 513
Y100dR
mADE 2.7 - HC |ELQLQESGPGLVKPSETLSLICTVIGGSITASNTYWCWIROPPGKCLEWIG | 581
(SEQ ID NO:181) +|SIDY .[ STYYNPSLKSRVTISVDTSKNOF SLKLSSVIARDTAVYYCATOKY
cterm K YET ‘.{LL:}: DVWGQGTLVIVSSASTRGPSVFPLAPSSKSTSCGOTAALGCLVKD
YEPEPVTVSWNSGALTSGVHTFPAVLOSSGLY SVVTVES TQTYT
C\"'\/\J KP SNTKVDKKVEPKSCDK'T }«‘I'CPPCP APELLGGP SVFLFPPKPRDT
LMISRTPEVICVVVDV SEVKFNWYVDGVEVHNAKTKPREEQYGSTYR
VVSVLTVLHODWI, 1\44[.%« KVSNKALPAPIEKTISKAKGOPREPQVYTL
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Description

Sequence

LTENQVSLTCLVEGEYPSDIAVEWESNGQPENNYKTTPPVLDSDGS
KLTVDKSRWQOCNVESCSVMEE 1LHNHYTQT SLSLSPGK

mAbE 2.7 - HC

YTE

(SEQ 1D NO:191) +[3

QRESGPGLVEPSETLSLTCTVSGGES. YIWGWIRQOPPCKL
IYYNPSLKSRVTISVDTIKE - SVITAADTAVYYCAT (;rK
TLVIVSSASTKGE SVF JHPJQT STSGCTAALGCLVED
[SGVHT X‘J I S QVV T I']J SSSLGTOTY L
NV ) . LPKSCDK LEPPKPKDT
LYITREPEVICVVVDVSHEDPEVRKENWYY /LG'\/I*_.‘JP NAKT K]J RE ‘3';/‘!”‘ TYR
[VLHODWLNGRKEYKCKVENRALPAPTEKTI TLP
LTRNQVSLTCLVKCEYPSDIAVEWESNGOP ~N‘r K""T'D*"/I DSDGS
FELYSKLTVDRSRWOOGNVESCEVMHEALHNEYTORSLSLSPG

T,
SLEWI

DUHGOG!

T

¥

3

Ps T{')

582

mAbg 2.7 - HC
{(SEQ D NO:1g1) +
YTE + o-term K

EZL JQ]JQB_ISGPGLV‘/\“ SETL ”]J] 5]“‘ QrG S [1n SJ.LYE’G {IROPPGKGLEWIG
SIDYTGSTYY SSVTAADTAVYYCATGKY
YETYLGEDVWC AALGCLVED
YEPEPVIVSUNSGALT SSSLETOTYR
"‘""\/\'z] KPSNTKVDREVE LLGGPSVELFPPKPRDT
LYITREPEVTICVVVDVS JPER 'K ["”W‘ VDGV}' VHNAKTKPREEQYGSTYR
\/"" SVLTVLHQDWLN VONKALPAPTERTISKAKG SPQVYTLE
LONGOPENNYE PVILDSDGS

PSRDELTKI SLTC YPSDIAV

PLYSKLTVDKSRWC Q(nw FSCSVMBEALHNEYTQKSLSL

583

mAbs 2.7 - HC
{knab} (SEQ 1D
NO:192) + c-term K

JLOES G VEPSE 1 S ?(, STTASNTYWGWIRQPPGRKGLEWIG
'\[“3'[ K%[\\/‘ SVL LKLSSVTAADTAVYYCATGKY
VS RKSTSGGTAALGCLVKD
PE )V]‘\’“" ’\V(wh.\_. TSGVHTE QSSGLYSLSSVVIVPSSSLGTOTY L
CNVNHEKPSNTRVDKKVEE CTRT IPP" PAPELLGGRPSVELEPPKPKDT
ILMI S'{TPEVT VVVDVSEEDPEVEKEFNWYVDGVEVHNAKTEPREEQYGSTYE
VVSVLITVLEQDWLNGEEYKCEVSNKALPAPTEKTISKAKGOPRERPQVYTLPE
PERDELTENQVSLWCLVKGEYPEDIA ESNGOPENNYETTPPVLDSDGS
FELYSKLTVDKSRWOOGNVESCSVMHEHEALHNEYTOKSLSLSPGK

584

mAbE 2.7 — HC
{knob) (SEQ ID
NO:192) + YTE

ELQLOESGPGLVEPSETLSLTCTVEGESITASNTYWGWIRQPPGKGLEWIG
SIDYTGSTYYNPSLKSRVIISVDTSKNQESLEKLSSVIAADTAVYYCATGKY
YETYLGEFDVWGQGTLVIVSSASTRGP SVEPLAP SSKSTSGGTAALGCLVEKD
YEPEPVIVSWNSGALTSGVHTFPAVLOSSCGLYSLSSVVIVESSSLETOTYE
CNVNHEPSNTIKVDKEVEPKSCDKTHICPPCPAPELLGGRP SVFLEPPE r
LYITREPEVICVVVDVIHEEDPEVRKENWYVDGVEVHNAKTKEPRE
VVSVLTVLEQDWLNGKEYRKCKVINKALPAPTIEKTISKAKGQOPREE
PSRPELTKNQVSLWCLVEGFYPSDIAVEV wNuQPENNfKTTPEVLDSUGS
FELYSKLTVDKSEWOOCNVESCEVMEEALHNEYTORKSLSLSPC

™

585

mAbs 2.7 - HC
(knob) (SEQ D
NO:192) + YTE +
c-term K

ELQOLOESGPCGLVKPSETLSLTCTIVSCGCSITASNTYWCWIROQPPCGKCLEWIC

J_LL‘VT\J‘TYTX.I\IPSLI/ SRVITISVDTSKNQF SLKLESVTIAADTAVYYCATGKY
YETYLGEFDVWGQGTLVIVSSASTKGPSVEPLAPSSKSTSGGTAALGCLVEKD

YFUFD\/T VEWNSCALTSCVHTEFPAVLOSSGLYSLSSVVTR ’PS@SL TOTYEI

{ &l\]AHK SNTKVDERVEPKSCDETETCPPCPAPELLCCE SVELEPPKEKDT

L '”"Dw PEVICVVVDVSHEDPEVEFNWYVDOVEVHNAK TRPREEQYGCTVD\

SVLTVLHODWLNCKEYKCEKVSNEKALPAPIEKTISKAKGOPREPOVYTLP
EW

PS DELTENQVSLWCLVKGEYPSDIAVEWESNGOQPENNYKTTPPVLDSDGS

586

mAb6 2.7 — HC
(hole} (SEQ ID
NO:183) + c-term K

FELYSKLTVDKSRWQOCNVESCSVMEEALHNEYTOKSLSLSPGK

LLOLOESCGPGLVERS TCIVSGESITASNTYWGWIRQPPCGKGLEWIG

YYNPSLKSR CSVIDTSEKNCG JSSVTAADTAVYYCAT (;.K

CEDVWCQCTLVIVSSASTRGPSVEPLAPSSKSTSGCGTAALG
<

A S
YFPEPVIVSWNSGALTSGVHTFFAVLQSSCLY SLSSVV. I’PSQS]-GTUTVT

w2 LV T P ISR R YUY N A N

n w

(/)

587
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SEQ

Description Sequence NO:

NVNHEP SNTKVDKEVEPKSCDKTHTCPPCPAPELLGGP SVELEPPKPKDT
;MLVr\TPEVT CVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYGSTYR
‘fv’qVLTVLHQuNLNFKE KCKVENKALPAPTEKTISKAKGQPREPQVYTLP
PSRDELTRKNQVSLSCAVKGEYPSDIAVEWESNCOPENNYKTTPPVILDSDGS
FELVSKLTVD I\'.ST.{WQOGE\TVFSCSV]\’[}ITTZ\ L%N[”’TQ{'S SLSPCGK

™Y

RDF

mAbS 2.7~ HC |ELOLOESGPCLVKFPSETLSLTCTIVSC v OPPGKCGLEWICG [ 588

(hole) (SEQ ID  |SIDYTGSTYY ow }e\’ "*0*7[)1014 ¥4 AA]lf['/"\‘\Z,’Y"T/?fo'—’[

NO:183) + YTE  |YETYLGFDVWGQGTLVIVSSASTRG PSVET STARLGCLVKD
FPEPVIVEWNSGALTSGVHTE PAVLOSSGLYSLSS S S8SLE TOTYI

] G
CNVNHKESNTKVDKRVEPKSCDKTHTCPPCPAPELLGG [*‘LTR“K]JKDT
LYTTREPEVTCVVVDVSHEDP ]‘I]"["\V\"’\’v DGVE ‘\/"%{'Tc\IK
VVEVLITVLHODWLNGKEY?E NYZ\LTZ\P [FKTIS*

FSRDELTKNQVSLSCAVEC
FELVSKLTVDKSRWOQGNVES!
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mAbs 2.7 - HC
{hole} (SEQ D
NO:183) + YTE +
o-term K

g
TVEGGS

LVoils

S ITASNTYWCWIRQPPGRKGLEWIG | 589
NES '[ K%R’\/“ ISVDTSENQESLKLSSVTAADTAVYYCATGKY

V ‘\/: SAU TRGPSVEPLAPSSKSTSGGTAALGCLVED
QESSCGLYSLSSVVIVPSSSLGTQTIY L
TCRPPCPAPELLGGPSVELEPPKPKDT
SVVVDVSH En)l’ EVEKENWYVDGVEVHANAKTKPREEQYGSTYR
\]\/‘w"] TVLEC ‘?LWLE SKEYKCKVSONEKAL

PAPIEKTISKAKGQPREP QVY'
PSRDELTKNQVST Y PSDIAVEWESNGQPENNYKTTPPVLDSDGS
FFLVSKLTVDKSRWQOGNVFSCSVMHEALHNEY TORSLSLSFCK

mAb2 - HC (SEQ ELQLOESGPGLVKPSETLSLTCTVSGESISTSSYYWCWIROPPCGKGLEWIG | 617
D ND:ZOS) + ¢~ |SIYYT f‘NJ VYN'”;LKS;R\ TISVDTSKNQESLKLSSVTAADTAVYYCARVRY
term K GVGVPRYFDPWGOGTLVIVSSASTRKGP SVEP LAPSSKSTSGGTAALGCLVE
DYFPEPVIVSWNSCALTSGVHTEFPAVLOSSGLYSLESVVIVPSSSLGTQTY

ICNVNHKP SNTKVDEKVEPKSCDETETCPPCPAPELLGGP SVFLFPFPKPKD
TLMISRTIPEVICVVVDVSHEDPEVEENWYVDGVEVHNAKTKPRE ::Q ’GSTV
EVVSVLIVLEQDWLNGKEYKCKVSNEKALPAP IEKTISKAKGQPRE
PPSRDELTENQVISLTCLVKG " SDIAVEWESNGOPENNYKTT
SFELYSKLTVDRSRWQOQCNVESCSVMHEALENEYTQOKSLSLSPGK
mADb2 - HC (SEQ ELOLOESGPCLVKPIETLSLTCIVSGGSISTS S Y YWGT TIRQFUCKCHEW' =618
i NQ;Z(}S} + ¥YTE |SIYYTGNTYYNPSLESRVIISVDTSKNQFSLKLSSY
S

GVGEV "{fF—\IW‘Q\;TLVTT\’SK ASTRGPSVEFPLAPSSE ST‘SGG’_?\ SCLJ_%{
DYFPEPVITVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVE
ICNVNHE PS\’IK\/DKKVEL’KS CDRKTHTCPPCPAPELLGGPSVELEL

TYITRETPEVTICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREE
RVVSVLIVLHQDWLNCKEYKCKVISNKALPAPIEKTISKAKGQP
FPSRDELTRNQVSLTCLVKCEYPSDIAVEWESNGOQPENNYKTTPPVLDSDG
ALTVDKSRWOQOGCNVE SCEVMHEALHNEYTOKSLELSPC
GPGLVEPSETLSLTCTIVEGGSISTSESYYWEGWIRQPPGKGLEWIG | 619
NTYYNPSLKSRVITISVDTSKNQESLELSSVTIAADTAVYYCARVRY
YEFDPWCOGCTLVIVSSASTKCGPSVEP LAPSSKSTSCCTAALGCLVK
P‘TVTWNSGlu¢SLVHTFP“VLQS LYSLSSVVTIVEPSSSLGTQTY
ICNVNHKE NTKVDERKVEPKSCDKTHTCPPCPAPELLGGEPSVELEPPKPKD
YVDGVER
i)

(li\ =

®

mAb2 - HC {(SEQ [ELQLQE
ID NO:203) + YTE [SIYYTC
+ ¢-term K CVGVP

'71 ]

I3

TYI T EVT CVVVDVSHEDPEVEENW

VDOVEVHNAKTEKPREEQYGSTY
PVVo VLTVLEQD \VLNUI"E YRCKVSNKALPAPTIEKTISKAKCQPREPQVYTL
PES 9])%‘ I T}/L\;O‘\Zb LTCLVECEYPSDIAVEWESNGOPENNYKTTPRPVLDSDC

SEFFLYSKLTIVDKS R‘“JQ“ SNVESCSVMHE

ALHNHYTQKSLSIS
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SEQ

Description Sequence NO:

mab2 — HC {knob) [ELQLOESGPGLVEPSETLSLTCTVSGGSISTSSYYWGWIRQPPGKGLEWIG | 620
(SEQ i NO;204) +|SIYYTONTYYNPSLKSRVITISVDTSKNQE SLKLSSVTAADTAVYYCARVRY
c-term K CVGVPRYFDPWCOCTLVIVSSASTRGPSVEP LAPSSKSTSCGGTAALGCLVK

~

DYFPEPVIVSWNSCALTSCGVHTIFPAVLOSSGLYSLSSVWIVPSSSLGTQOTY
ICNVNHKE SNTKVDRRVEPKSCDKTHTCPPCPAPELLGGESVELEPFPKEED
TLMISRTPEVICVVVDVSHED PEVKENWYVDOGVEVHNAKTKPREEQYGSTY
RVVSVLIVLHODWLNGKEYKCKVSNKALP AP IERKTISKAKGOPREPOQVYTL
PPSRDELTKNQVSLWCLVECEYPSDIAVEWESNGOPENNYKTTPPVLDSDGC

LY SKLTVDKSRWOQOGNVESCSVMY LHNHYTQKST

-
2
ks

SEE

mAbZ — HC {(knob) [ELQLOESCGPCLVKPSETLELTCTVS GG;}I STSSYYWCGWIRQPPGKGLEWIG | 621
(SEQ D NO:204) +|[SIYYTONTYYNPSLKSRVTI "7Dl SKNQEFSLKLSSVTAADTAVYYCARVRY

YTk GVGVERYFDPWCOCTLVIVISSEAL YQD "‘W“P LAPSSKSTSGGETAALGCLVE
DYFEP HfD"T\/"w\z\H‘u;ﬂk_ LTSGVH ]’F‘P]\‘U_.Do SCLYSLESVVIVESSSLOTOTY
ICNV THTCPFPCPAPELLG \
TY VERENWYVDGVEVHNA

RVY '[" GI’ "IV ‘r( KV’SN KALPAPTEKTIS I/./’\ KHQ” ?‘*'“’“7
PPSRDELTENQVSLWCLVKGEYP SDITAVEWE SNGE
SFFLYSKLTVDESRWQQGNVE SCSVMHEALHNEY T

(f)

Z
=
<
=
7
|
j.
i
g
<j
o

X ;'L,SMVL’L

m/}.‘;f)(j "

YTGNTYYNPSLKSRVT
'PRYFDPWGQGET LA L\/E

DYEFPEPVITVSHANSGAT

jagiilla JSWNSGALT

VKPS

MmADb2 — HC {knob)
{(SEQ D NO:204) +
YTE + ¢-term K

SSYYWGWIRQPPGKGLEWIG | 622
KLSSVTAADTAVY HIARV}W
SAST '[\HP SVEPLAPSSKSTSGGTA U\MJ\/K
VHTEFPAVLOSSGLYS /\71‘7[“"‘5Li‘]()
ICNVNHEKP SNTKVDRKVEPRE ITCPPCPAPELLGGPSVELEPRPKE [xD
TYITRETPEVICVVVDVSE PEVKENWYVDGVEVHNAKTKPREEQYGSTY
RVVSVLIVLHODWLNGKEYKCKVISNKALPAP IEKT LSKARKGOPREPQVYTL
PEPSEDELTKNQVSLWCLVECE YRPSDIAVEWESNGOPENNYKTTRPPVLDSDG

JVEKG
SFFLYSKLTVDKSRWO QG WESCEVMHEALHNHEYTQKSLELEPGK

o

*rr\r

MAD2 — HC (hole) [FLOLOESCPGLVKPSETLSLTCTVEGGSTSTSSYYHGWIRQPPGKCGLEWTG | 623
(SEQED?«}QO5}+SLYVTCNTXYNPSLKSRVTISJDTSK\QLS‘LAV”‘TAFDTAVVXxAPVR;
c-term K ~X7DEFJPWCQCT‘VT”ruAVTKGrS\ FPLAPSSKSTSGGTAALGCLVE
DYFPEPVIVSWNSCGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTOTY
ILA /NHKPSNTRVDKKVEPKS CDRTHTCP PCPAPELLGGPSVFLE PPKPKD
TIMISRIPEVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYC
RVVSVLTVLHC UNLNUREYKCKVSNKALPAPIE.TISKAKGQV?ZPQ\X
PPSRDELTKNQVSLSCAVKGEYPSDIAVEWE SNGOPENNYKTTPPVLDSDG
SFFLVSKLTVDKSRWOOGNVE SCSVMHEALHNEYTOKSLSLSPGK

mAb2 — HC (hole) [ELOLOESGPGLVKPIETLSLTCTVSGGSTISTSIYYWGWIRQPPCKGLEWIG | 624
{(5EQ D NO:205) +|SIYYTCGNTYYNPSLKERVIISVDTEKNQE SLKLESVIAADTAVYYCARVRY
YTE CVCVPRYFDPWCQOCTLVIVSSASTKCGPSVEPLAPSSKSTSGGTAALGCLVE
DYFPEPVIVSWNSGALTSGVHTEPAVLOSSGLY S
ICNVNHEPSNTRKVDKEVEPKSCDKTHTCPPCPAPE
TYITRETPEVTICVVVDVSHEDPEVKENWYVDGVEV HN\KTKPQMF“i’*QTY
RVVSVLTVLEQDWLNGCKEYKCKVSNKALPAP IEKTISKAKGQPREPQVYTL
FPSRDELTRKNQVSLSCAVKCEYPSDIAVEWESNCQPENNYKTITPPVLDSDG
SEFFLVSKLTVDESRWOQQONVE SCEVMHEALENEYTQKSLELEPC

mAb2 — HC (hole) EAQLQ.* SGPGLVEPSETLSLTCTIVEGGSISTSSYYWGWIRQPPGKGLEWIG | 625
{SEQ 1D NO:205%) + YYTCGNTYYNPSLKSRVIISVDTSKNQESLELSSVTAADTAVYYCARVRY
YTE + ¢c-term K '_;VGVT’?YFDPWCQC LVIVSSASTKGPSVE ILAPQOKSTSGGTL‘\A ’SCLVK

DYFPEPVIVSWNSGCGALTISCGVHTFPAVLOSSGLYSLESVVITVPESSLGEGTQTY
ICNVNHKPSNTKVDRKKVEPRKSCDKTHTCPPCPAPELLGGE JJT"E_;FPPKPK“

TYITRETPEVTCVVVDVSE

SPEVEKEFNWYVDGVEVHNAKTKPREEQYGSTY
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SEQ

Description Sequence NO:

EVVSVLTVLEODWLNGKEYKCKVSNKALPAP IEKTISKAKCQPREPOVYT
PPSRDELTENQVSLECAVKCEYEFSDIAVEWESNGOPENNYKTTPPVLDSD
SEFELVSKLIVDKSRWQOGNVE SCSVMHEALENEYTQKSLSLSPGK

=

[€2] +<

)

iy

mAb2.10 - HC ELQLOESGPGLV "S "I'?J’”J]"” [VSGGESISDSSYYWGWIRG 'lPDCZ GLEWIG | 707
! '*‘“7[31 SKNQFE

(SEQ 1D NO:233) +[s1yyl P SLKLSSVIAAD (Y CARVRY

c-term K GVGVPRE 35ASTKGP s\FPuAy50:erGGTAF.G@;Vm
DYFPEPY H]FPA” QSSGLYSLESVVTV
{CNVNHKPSNTKVDKKVEPKSCDKTHETCPPCPAPELLGGPSV

’I

TLMISRTIPEVICVVYVDVSHEDP! \/KFI\* YVDGVEVHNAKTEK
RVVSVLTVLEQ D“[ NGKE Vr’”&\/“'[(Z\HJPA IEKTISKAKG QP&
FPSRDELTRNQVSLTCLVKEKCGEYPSDIAVEWESNGQPENNYKTTP

SFELY SKLTVDES ;QGNVI‘SCS‘J]\’[*{EZ\ HNHYTQKSLE] JQDGK

-

OESGPGLVEDPSE
TYYAPSLEKSRVTT A‘JV YCARVEY
PREFDPWGE LVIVSSASTRGESVEPLAPSSKS I."%G GTAALGCLVK
EPVIVSWNSGALTSGVHTEFPAVLOSSGLYSLSSVVIVESSSLGTQOTY
']'(‘N‘\/N'-]K PSNTRVY [JKK\V’.[*.PﬁSCDK HTCP ”"P/\I ELLGGPSVEFLEPPEKPED

RETPEVTCVVY PEVEKENWYVDGVE AKTKPREEQYGSTY
R\f"il‘x LTVLHQDWILNC CKVESNKALPAPIERTS A¥ PREPQVYTL
PEPSRDELTKNQVSLTCLVEGE YPSDIAVEWE ST\IJ\)"’V \I} YKTTP
SFELYSKLIVDKSRWOQOGNVESCSVMHEALHNHYTQKSLSI

7

EWIG| 708

VI ;1 _.Q_,/ (
mAb2.10 - HC  |ELQI -
(SEQ 1D NO:233) +(STY
YTE

LRt
PVLDSDG

L

SPG

mAb2.10 - HC ELQLQESGPGLVEKPSETLSLTCTVSGGESISDSSYYWGWT PGKGLEWIG| 709
(SEQ iD NQ:ZBS} F|SIYYTGETYYAPSLKSRVTISVDTSKNQEF STRLSSVITAADTAVYYCARVRY

YTE + ¢-term K [GVGVPRHFDPWCQGTLVIVSSASTKGPSVEP LAPSSKSTSGGTAALGCLVE
DYEPPERPVIVSWNSGALTSGVHTEFPAVLOSSGLYSLSSVVITVESSSLGTOTY

ICNVNHKP SNTKVDERVEPKSCDETHTCPPCPAPELLGGPSVELEPPKPKD
TYITRETPEVICVVVDVSHEDPEVEFNWYVDGVEVHNAKTEDR: ?ﬁ”Y"'QTY
VSVLTVLEQDWLNGKEYKCKVSNKALPAP TEKTISKAKGQOPREPQVYTL
SRDELTENQVSLTCLVKGEYPSDIAVEWESNGOPENNYKTTPPVLDEDG

LYSKLTIVD KSRWQQL;NV% SCSVMHEALHNHYTOKSLSLS

kg

PGE
mADLZ2.10 — HC |ELOLOESGPGLVKPEETLSLTCIVSGGSISDSS C LEWIG|[710
Y

YYWGH IRQ 3

(knob) (SEQ ID |SIYYTGETYYAP SLRbRVTISvDT\RNQTSL (L,3SVTAADT r ARVRY

NO:234) + c-term K|GVGVPREFDPWGQC CTLVIVSSASTRGPSVEPLAPSSKSTSC Ah GCLVK
YFPEPVTVSWNSGR : vgysud‘ ST, GTO

ICNVNHEP SNTKVDKEVEPKSCDKTHTCPPCPAPELLGG

TLMISRTPEVICVYVVDVSHEDPEVKENWS ‘/DC}VE‘”{NAKTK
RVVSVLIVLEQDWLNGKEYRCKVENKALPAP IEKTISKAKGQ
FPSRDELTRNQVSLWCLVKCEYPSDIAVEWE SNCGOPENNYKTT
SEFFLYSKLTVDKSRWOOCNVE SCEVMHEALENEY TOKSLELSPCE

JPRPRD
QYGSTY

L
PP
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=

= O
) G < b

mAL2.10 — HC
{knob) (SEQ 1D
NO:=234) + YTE

r-e

CPGLVEPSETLSLTCIVEGCSISDESSYYWGWIRQPPCKGLEWE
(YAPSLKSRVITISVDTSKNQESLELSSVTAADTAVYYCARVRY

G| 711
¥ v
DPWCQCTLVIVSSASTKGPSVFPLAPSSKSTSCCTAALGCLVK

€]

[op!

<
<
H‘&iﬂm

AL IO BN O]
ok
U O

EPVIVSWNSGALTSCGVHTFPAVLOSS5GLYSLSSVVIVPSSSLGTQOTY
NVNHKPSNTKVDERKVEPKSCDEKTHTCPPCPAPELLCGPSVELEPPKPKD
TYITRETPEVICVVVDVSHEDPEVEKENWYVDCOVEVHNAKTKPREEQYGSTY
EVVSVLTVLEODWLNGKEYKCKVSNKALPAP IEKTISKAKCQPREPOQVYTL
PPSRDELTENQVSLWCLVKCEYFSDIAVEWESNGOPENNYKTTPPVLDEDC

=

[¥al
&

LYSKLTVDKSRWOOGNVE SCSVMHEALHENEYTQKSLSLSPG

mAb2.10 - HC [EL S CPCLVKPSETLSLTCTVSGGSISDSSYYWCWIROPPCKGLEWIC | 712
{(knob) (SEQID |SIYYTC GETYYAPSLKSRVT ISVDTSKNOF SLKLSSVTAADTAVYY CARVRY
GVGVP RHFDPWCQCTLVTVSSAS TKCPSVFPLAPSSKSTSCGTAALGCLVE
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Description Sequence

NO:234) + YTE + v TVQTM\ JCALTCC\ﬁITFIn‘JuggH JH;'SLSS'\"\J' v
c-term K T?VEKKVETK“’“DKTHTCP

\G YP )J\‘v’mfd}"c

VDESRWQOOGNVE SCOSVMHEALHENHYTQKSLE] NDC<

mAb2.10 — HC
{hole} (SEQ 1D 4
NO:235) + c-term K|GV

713

Y I ADT ]\VY YCARY
A FSKESTSGETAA TGCT\/’

v [‘J‘ WNSCALTSCVHTE PI"\\/’LQ\“C:GLY SSVVTVPRS

HEKPSNTRVDRKVEPRKSCDKT HTL"“PCP/\P*- Jl CG S"J'c I

RTPEVICVYVVIVS 9}]‘»/'1/[*“ WYVDGVE

VLTVLHQDWLNGKE SNKALPAPTEKTISE

PPV RDE LTK OVSLSCAVREGE YPSDIAVEWESNGOPE] \INYK,

SEELVSKLIVDKSRWO JESCS \/’M HE {NHYTQKSL

VIVSSASTRGPSVEPR]

VIN

mAb2.10 — HC [|ELOLOESCPGLVKPSETLSLTCTVSCGSISDSSYYWCWIROPPCKGLEWIC | 714
(hole) (SEQID  |SIYYTGETYYAPSLKSRVTISVDTSKNQFSLKLSSVIAADTAVYY/ J’\RURV
NO:235) + YTE  |GVGVPREF SASTKGPSVEPLAPSSRSTSBGTALLGCLY
PE SAL ‘-csfoT'[f'}:a_zxf\r'z.Qs SGLYSLSSVVTVPSSST '

VDKRVEPKSC TCPPCPAPELLGEPS
VVDVSHEDPEVKFNNY VDGVEVHNAK TE
LHODWLNGKEYKCKVSNRALPAP TEKTTSKAKG )wn POVYTL
PPSRDELTENOVSLSCAVKCFYPSDIAVEWE SNGOPE SDG
SEFLVSKLIVDKSRWQOGNVE SCSVMHEALENBYTOKSLSLSP (:

mAb2 10 -~ HC |ELQLOESGPGLVEKPSETLSLTCTIVSGGSISDSSYYWEWIRQPPGKGLEWIG | 715
(hole) (SEQ ID |SIYVYTCETYYAPSLKSRVIISVDTSKNQFSLKLSSVTAADTAVYYCARVRY
NO:235) + YTE + Pl CTLVIVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVK

clerm K YEPEPY G HTFPAVLOSSGLYSLESVVTVESSSLATOTY

IC\’VN%I” v SCDEKTHTCPPCPAPELLGGPSY PEPKD
Y™ TRh»TPEVTC‘\ VVDVEHEDPEVKENWYVDGVEVHNAKTKPEEEQYGSTY
RVVSVLIVLEQDWLNGKEYRKCKVENKALPAP IEKTISKAKGOE POVYTL

PPSRDELTKNQVSLSCAVKCEYPSDIAVEWESNGOPENNYKTTPPVLDSDG
SFPLVSKLIVDESRWOQGNVE SCEVMHEALHNEYTQKSLELEPGK

[0108] 1. Binding Affinity and Cell-Signaling Inhibition of Anti-IL-36 Antibodies
[0109] In some embodiments, the anti-lL-36 antibodies provided herein have an

equilibrium dissociation constant (Kp) for binding the human cytokines, hu-1L-36a, hu-IL-
36B, and/or hu-IL-36y of < 100 nM, < 10 nM, < 1 nM, < 0.1 oM, < 0.01 nM, or < 0.001 niM
{e.g., 10* M or less, from 10°Mto 10 M, e.g., from 10° M ic 10" M). More
specifically, in some embodiments, the anti-iL-36 antibodies of the present disclosure
bind to hu-IL-36a, hu-IL-368, and/or hu-IL-36y with a binding affinity of 1 x 10®M or less,
1x10%Morless, 1 x 10"°Morless, or 1 x 10" M or less. In some embodiments, the
binding affinity is measured as the equilibrium dissociation constant (Kp) for binding to
the hu-1L-360a, hu-IL-36B8, or hu-IL-36y polypeptide constructs of SEQ ID NO: 1, 2, and 3,
respectively.
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[0110] Generally, binding affinity of a ligand to its receptor can be determined using any
of a variety of assays and expressed in terms of a variety of quantitative values. Specific
IL-36 binding assays useful in determining affinity of the antibodies are disclosed in the
Examples herein. Additionally, antigen binding assays are known in the art and can be
used herein including without limitation any direct or competitive binding assays using
techniques such as western blots, radioimmunoassays, enzyme-linked
immunoabsorbent assay (ELISA), “sandwich” immunoassays, surface plasmon
resonance based assay (such as the BlAcore assay as described in W02005/012359),
immunoprecipitation assays, fluorescent immunoassays, and protein A immunoassays.
[0111] In some embodiments, the binding affinity is expressed as Ko values and reflects
intrinsic binding affinity (e.g., with minimized avidity effects). The anti-IL-36 antibodies of
the present disclosure exhibit strong binding affinities for the hu-IL-36a, hu-IL-36,
and/or hu-1L-36y polypeptide constructs of SEQ ID NO: 1, 2, and 3, respectively, for
example, exhibiting Kp values of between 10 nM and 1 pM.

[0112] In some embodiments, the anti-IL-36 antibodies provided hersin decrease,
inhibit, and/or fully-block intracellular signaling by IL-36-mediated pathways, specifically,
the signaling pathways that are stimulated by binding to IL-36R of IL-36a, IL-3683, and/or
IL-36y. The ability of the antibodies to inhibit these 1L-36-mediated signaling pathways
can be assayed i vilro using known cell-based blocking assays including, the HEK-
BLUE™ reporter cell assays and the primary celi-based blocking assays described in the
Examples of the present disclosure. In some instances, IL-8 expression may be
employed as an indicator of signaling through an IL-36-mediated pathway, including e.q.,
where reduced IL-8 levels indicate blocking of one or more 1L-36-mediated pathways.
[0113] In some embodiments, the ability of the antibody to decrease, inhibit, and/or fully-
block IL-36 stimulated signaling is determined as ICs of the antibody using a reporter
cell-based blocking assay with the agonist cytokine(s) IL-36q, IL-368B, and/or IL-36y at a
concentration of about ECss. The agonist ECs often can only be estimated prior to the
assay and is determined after the assay is completed using nonlinear regression
analysis of the data. In such assays, a value of about ECsp typically will be in the range
of from ECa¢-45 10 ECss-s0-

[0114] Accordingly, in some embodiments, the IL-36 antibodies of the present disclosure
are characterized by one or more of the following functional properties based on the
ability to decrease, inhibit, and/or fully-block intracellular signaling by IL-36-mediated
pathways.

[0115] In some embodiments of the anti-IL-36 antibody, the antibody decreases a signal
stimulated by (or initiated by) any of IL-360, IL-36B, or IL-36y, by at least 90%, at least
95%, at least 99%, or 100%. In some embodiments, the decrease in signal can be
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measured using a cell-based assay. One of ordinary skill can select any of the known
cell-based assays known for use in determining inhibition of cell-signaling of an IL-36
stimulated pathway. Generally, the anti-IL-36 antibodies of the present disclosure
decrease the IL-36-mediated intracellular signal initiated by binding of an agonist
cytokine IL-36a, IL-36f, or IL-36y at a concentration of about ECso (e.g., ECao to ECeo)
with an ICsp value for the antibody of 10 nM or less, 5 nM or less, or 1 nM.

[0116] In some embodiments the anti-IL-36 antibody decreases an IL-36 stimulated
signal by at least 95%, or at least 99%; optionally, wherein the IL-36 stimulated signal is
stimulated by an agonist cytokine selected from IL-36a, IL-363, and IL-36y; optionally,
wherein at an agonist cytokine concentration of about ECs, the antibody has an |Cs; of
10 nM or less, 5 nM or less, or 1 nM or less.

[0117] In some embodiments the anti-IL-36 antibody decreases an intracellular signal
initiated by one or more of IL-36q, IL-368, and IL-36y agonist binding to its cognate
receptor by at least 90%, at least 95%, at least 99%, or 100%.

[0118] In some embodiments the anti-IL-36 antibody inhibits IL-36a, IL-363, and/or IL-
36y stimulated release of IL-8 from primary human keratinocyte cells and/or HaCAT
cells; optionally, wherein at an IL-36q, IL-368, and/or IL-36y concentration of about ECsg
the antibody has an ICse of 10 nM or less, 5 nM or less, or 1 nM or less.

[0119] 2. Antibody Fragmenis

[0120] in some embodiments, the anti-IL-36 antibody of the present disclosure can be

an antibody fragment. Antibody fragments ussiul with the binding determinants the
prasent disclosure include, but are not limited to, Fab, Fab', Fab’ SH, Fab’)2, Fv,
monovalent, one-armed (or single-armed) antibodies, scFv fragments, and other
fragments described herein and known in the arl. For a review of various antibody
fragments, see e.g., Hudson et al. Nat. Med. 9: 120-134 (2003). For a review of scFv
fragments, see, a.g., Pluckthun, in The Pharmacology of Monocional Antibodies, vol.
113, Rosenburg and Moore eds., (Springer-Verlag, New York), pp. 269-315 (1894); see
also WO93/16185; and U.S. Patl. Nos. 5,571,894 and 5,587,458, For a description of
Fab and F{ab'), fragments comprising salvage receptor binding epiiope residues and
having increasead in vivo half- lifg, see LS. Patl. No. 5,889,046, Other monovalent
antibody forms are described in, e.g., WO2007/048037, WO2008/145137,
WOR008/145138, and WO2007/053782. Monovalent, single-armed antibodies are
described, e.q., in WO2005/063816. Diabodies are antibody fragments with two antigen-
binding sites that may be bivalent or bispecific (see e.g., EP(0404087; W083/01161;
Hudson et al., Nat. Med. 9: 129-134 (2003); and Hollinger et al., Proc. Nall. Acad. Sci.
LISA 90: 6444-8448 (1893)).
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[0121] In some embodiments, the antibody fragments are single-domain antibodies
which comprise all or a portion of the heavy chain variabie domain or alt or a portion of
the light chain variable domain of an antibedy. Inn some embodiments, a single-domain
antibody is a human single-domain antibody (Domantis, inc., Waltham, MA,; see, e.g.,
LIS Pat. No. 6,248,518).

[0122] Antibody fragments can be made by varicus technigues, including but not limited
to proteolytic digestion of an intact antibody as well as production by recombinant host
cells {e.q., £. coli or phage), as described herein.

[0123] it is contemplated that any of the anti-1L.-36 antibodies of the present disclosure
can be prepared as antibody fragments using the methods and technigues known in the
art and/or described herein. For example, the preparation and analysis of Fab versions
of various anli-IL-36 antibodies of the present disclosure are described in the Examples
helow.

[0124] 3. Chimeric and Humanized Antibodies

[0125] In some embodiments, the anti-IL-36 antibody of the present disclosure can be a

chimeric antibody. (See e.g., chimeric antibodies as described in U.S. Pat. No.
4,816,567; and Morrison et al., Proc. Natl. Acad. Sci. USA, 81 :6851-6855 (1984)). In
one embodiment, a chimeric antibody comprises a non-human variable region (e.g., a
variable region derived from a mouse, rat, hamster, rabbit, or non-human primate, such
as a monkey) and a human constant region. In some embodiments, a chimeric antibody
is a “class switched” antibody in which the class or subclass has been changed from that
of the parent antibody. It is contemplated that chimeric antibodies can include antigen-
binding fragments thereof.

[0126] In some embodiments, the anti-IL-36 antibody of the present disclosure is a
humanized antibody. Typically, a non-human antibody is humanized to reduce
immunogenicity to humans, while retaining the specificity and affinity of the parental non-
human antibody. Generally, a humanized antibody comprises one or more variable
domains in which HVRs, e.g., CDRs, (or portions thereof) are derived from a non-human
antibody, and FRs (or portions thereof) are derived from human antibody sequences. A
humanized antibody optionally will also comprise at least a portion of a human constant
region. In some embodiments, some FR residues in a humanized antibody are
substituted with corresponding residues from a non-human antibody (e.g., the antibody
from which the CDR residues are derived) to restore or improve antibody specificity or
affinity.

[0127] Humanized antibodies and methods of making them are reviewed, e.g., in
Almagro and Fransson, Front. Biosci. 13: 1619-1633 (2008), and are further described,
e.g., in Riechmann et al., Nature 332:323-329 (1988); Queen et al., Proc. Nat 1 Acad.
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Sci. USA 86: 10029-10033 (1989); US Pat. Nos. 5,821,337, 7,527,791, 6,982,321, and
7,087,409; Kashmiri et al, Methods 36:25-34 (2005) (describing SDR (a-HVR) grafting);
Padlan, Mol. Immunol. 28:489-498 (1991) (describing “resurfacing”); Dall'Acqua et al.,
Methods 36:43-60 (2005) (describing "FR shuffling"); and Osbourn et al., Methods 36:61
-68 (2005) and Klimka et al., Br. J. Cancer, 83 :252-260 (2000) (describing the “guided
selection” approach to FR shuffling).

[0128] Human framework regions that are useful for humanization include but are not
limited to: framework regions selected using the “best-fit” method (see, e.g., Sims et al.
J. Immunol. 151 :2296 (1993)); framework regions derived from the consensus sequence
of human antibodies of a particular subgroup of light or heavy chain variable regions
(see, e.g., Carter et al. Proc. Natl. Acad. Sci. USA, 89:4285 (1992); and Presta et al. J.
Immunol, 151 :2623 {1993)); human mature (somatically mutated) framework regions or
human germline framework regions (see, e.g., Almagro and Fransson, Front. Biosci. 13:
1619- 1633 (2008)); and framework regions derived from screening FR libraries (see,
e.g., Baca et al,, J. Biol. Chem. 272: 10678- 10684 (1997) and Rosok et al., J. Biol.
Chem. 271 :2261 1 -22618 (1996)).

[0129] it is contemplated that any of the anti-1L-36 antibodies of the present disclosure
can be prepared as humanized antibodies using the methods and techniques known in
the art and/or described herein.

[0130] 4. Human Antibodies

[0131] In some embodiments, the anti-IL-36 antibody of the present disclosure can be a

human antibody. Human antibodies can be produced using various techniques known in
the art. Human antibodies are described generally in van Dijk and van de Winkel, Curr.
Opin. Pharmacol. 5: 368-74 (2001) and Lonberg, Curr. Opin. Immunol. 20:450-459
{2008). Human antibodies may be prepared by administering an immunogen to a
transgenic animal that has been modified to produce intact human antibodies or intact
antibodies with human variable regions in response to antigenic challenge. Such
animals typically contain all or a portion of the human immunoglobulin /foci, which replace
the endogenous immunoglobulin /oci, or which are present extrachromosomally or
integrated randomly into the animal’'s chromosomes. In such transgenic mice, the
endogenous immunoglobulin foci have generally been inactivated. For review of
methods for obtaining human antibodies from transgenic animals, see Lonberg, Nat.
Biotech. 23:1117- 1125 (2005). See also, e.g., XENOMOUSE™ technology in U.S. Pat.
Nos. 6,075,181 and 6,150,584; HUMAB® technology in U.S. Pat. No. 5,770,429; K-M
MOUSE® technology in U.S. Pat. No. 7,041,870; and VELOCIMOUSE® technology in
U.S. Pat. Appl. Pub. No. US 2007/0061900). Human variable regions from intact
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antibodies generated by such animals may be further modified, e.g., by combining with a
different human constant region.

[0132] Human antibodies can also be made by hybridoma-based methods. Human
myeloma and mouse-human heteromyeloma cell lines for the production of human
monoclonal antibodies have been described. See, e.g., Kozbor J. Immunol, 133: 3001
(1984); Brodeur et al., Monoclonal Antibody Production Techniques and Applications, pp.
51 -63 (Marcel Dekker, Inc., New York, 1987); and Boerner et al., J. Immunol., 147: 86
{(1991). Human antibodies generated via human B- cell hybridoma technology are also
described in Li et al., Proc. Natl. Acad. Sci. USA, 103 :3557- 3562 (2006). Additional
methods describing production of monoclonal human IgM antibodies from hybridoma cell
lines include those described in e.g., U.S. Pat. No. 7,189,826. Human hybridoma
technology (i.e., the trioma technique) is described in e.g., Vollmers et al., Histology and
Histopathology, 20(3):927-937 (2005) and Vollmers et al., and Methods and Findings in
Experimental and Clinical Pharmacology, 27(3): 185-91 (2005).

[0133] Human antibodies may also be generated by isolating Fv clone variable domain
sequences selected from human-derived phage display libraries. Such variable domain
sequences may then be combined with a desired human constant domain. Techniques
for selecting human antibodies from antibody libraries are described below.

[0134] it is contemnplated that any of the anti-IL-36 antibodies of the present disclosure
can be prepared as human antibodies using the methods and techniques known in the
art and/or described herein, including in the Examples.

[0135] 5. Library-Derived Antibodies

[0136] i some embodiments, the anti-IL-38 antibody of the present disclosure may be

isolated by screening combinatorial libraries for antibodies with the desired activity or
activities. For example, a method may be used to generate a phage display library and
the library may be screened for antibodies possessing the desired binding
characteristics. The use of phage display for preparation of affinity matured variants of
the humnanized version of the anti-1L-36 antibody of the present disclosure are described
in the Examples disclosed herein. Other methods for producing such library-derived
antibodies can be found in e.g. , Hoogenboom et af, Methods in Molecular Biology 178:
1-37 (O'Brien et al, ed., Human Press, Totowa, NJ, 2001}; McCafferty et al., Nature
348:552-554; Clackson et 2l Nature 352: 824-628 {1991); Marks et al., J. Mol. Biol. 222:
581-597 (1992); Marks and Bradbury, m Methods in Molecular Biology 248: 161-175 (Lo,
ed., Human Press, Tolowa, NJ, 2003); Sidhu et al., J. Mol. Biol. 338(2): 289-310 (2004);
Lee et al., J. Mol. Biol. 340(5): 1073-1093 (2004); Feliouse, Proc. Natl. Acad. Sci. USA
101(34): 12467-12472 (2004); and Lee et al,, J. immunol. Methods 284(1-2): 1 18-
132(2004).
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[0137] K is contemplaied that combinatorial library screening can be used to generaie
variants of the anti-IL-38 antibodies of the present disciosure using and/or adapting
methods and technigues known in the art with those described herein. For example, the
use of phage display library generation and screening o prepare a wide-range of affinity
matured varianis of the anti-1L-36 antibodies of the present disclosura is described in the
Examples.

[0138] 6. Multispecific Antibodies

[0139] in some embodiments, the anti-lL-36 antibody of the present disclosure is a

multispecific antibody, e.9., a trispecific or bispecific antibody. In some embodiments,
the mutltispecific antibody is a monocional antibody having at least two different binding
sites, each with a binding specificity for a different anligen, at least one of which
specifically binds IL-36. Generally, it is contemplaied that the binding specificities of any
of the anti-IL-36 antibodies disclosed herein can be incorporated into a multispecific
antilbody useful for treating an IL-36 mediated disease.For example, in soms
embodiments, at least one of binding site of multispecific antibody specifically binds IL-
36 {(e.g., IL-36q, IL-36B, and/or IL-38y) and ancther binding site of the multispecific
antibody binds to a different antigen related to treatment of an [L-30 medialed disease.
[0140] In some embodiments, as described elsewhere herein, a multispecific antibody is
contemplated that binds to each of human IL-36q, I1L-36B, and IL-36y with a high binding
affinity (e.g., 3 nM or less). Such binding affinities can be measured as the equilibrium
dissociation constant (Kp) to a hu-IL-36a of SEQ ID NO:1, a hu-IL-36 of SEQ ID NO:2,
and a hu-IL-36y of SEQ ID NO:3. It is further contemplated, that in some embodiments,
the multispecific antibody can comprise a specificity for IL-36a and/or IL-36y in one arm,
and a specificity for IL-36pB in the other arm.

[0141] Techniques for making multispecific antibodies include, but are not limited to,
recombinant co-expression of two immunogiobulin heavy chain-light chain pairs having
different specificities {see g.q., Milstein and Cuello, Nafure 305: 537 (1983), WC
93/08829, and Traunecker ef af, EMBGJ. 10: 3655 (1991}). "Knob-in-hoie” enginsering
can also be used (see, e.g., U.S. Patent No. 5,731,168).

[0142] Multispecific antibodies can alse be made by engineering “electrostatic stearing”
effects that favor formation of Fe-heterodimeric antibody molecules rather than
homodimers (WO 2009/089004A1); cross-linking two or more antibodies or fragments
(see, e.g., US Pat. No. 4,676,980, and Brennan et al., Science, 229: 81 (1985)); using
leucine zippers to produce bispecific antibodies (see, e.g., Kastelny et al., J. Immunoi,
148(5): 1547-1553 (1992)); using "diabody” technology for making bispecific antibody
fragments (see, e.g., Hollinger et al,, Proc. Nall. Acad. Sci. USA, 90:8444-8448 (1993));
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using single-chain Fv {scFv) dimers (see, e.g. Gruber et al., J. Immunol, 152:5368
{1994}); or tri-specific antibodies {see e.g., Tutt et al,, J. Immunol. 147 60 (1991}.
[0143] it is contemplaied that any of the anti-1L-36 antibodies of the present disclosure
can be prepared as multispecific antibodies using the methods and techniques known in
the art and/or described herein.

[0144] ir some embodiments of the present disclosure, a multispecific 1L-36 antibody is
coniemplated that comprises separate binding specificities for one or more of the distinct
IL-36 cyiokines, IL-36q, IL-368, and 1L-36y. For example, the multispecific antibody can
bind to IL-364, IL-36B, and IL-36y with an affinity of 3 nM or less, and/or decrease an
intracellular signal stimulated by IL-36q, IL-36@, and IL-36y by at least 90%, and/or has
an 1Cs of 10 nM or less at an IL-36a, IL-36pB, and/or IL-36y concentration of about ECs.
As described elsewhere herein, human 1L-36 aniibodies were isolated having high-
affinity for IL-36a and IL-38y, but lower affinity for [L-38B, and cothers were isolated
having high-affinity for IL-368, but lower affinity for IL-36a and IL-36y. These specificities
for these different human 1L-38 cytokines were affinity matured and combined in a single
multispecific 1L-36 antibody. Accordingly, in some embodiments, the present disclosure
provides a multispecific anti-1L-36 antibody with a target specificity and high affinity (e.g.,
1 nM or less) for IL-36a/IL-3Gy in one arm, and a target specificity and high affinity (e.g.,
1 nM or less) for IL-36B in the other arm. The preparation and use of such a
multispecific anti-IL.-36 antibody is detailed in the kxamples.

[0145] 7. Antibody Variants

[0146] in some embodiments, variants of the anti-IL-36 antibody of the present

disclosure are also contemplated. For example, antibodies with improved binding affinity
and/or other biological properties of the antibody may be prepared by introducing
appropriate modifications info the nucleotide sequence encoding the antibody, or by
peptide synthesis. Such modifications include, for example, deletions from, and/or
insertions into and/or substitutions of residues within the amino acid sequences of the
antibody. Any combination of deletion, insertion, and substitution can be mads to arrive
at the final construct, provided that the final construct possesses the desired
characteristic of IL-38 antigen binding. it is contemplated that a wide-range of varianis of
the anti-1L-36 antibodies of the present disclosure can be prepared using the methods
and techniques known in the art and/or described herein, including but not limited to: (i)
amino acid substilution, insertion and/or deletion variants; (i) glycosylation variants; (il
FC region variants; (iv) cysteine engineered varianis; and (v) derivalized variants.

[0147] The Examples, Table 2, and the Sequence Listing of the present disclosure
orovide a large number of exemplary variants of two specific anti-IL-36 antibodies,

“mAb2,” and "mAbS_2.” The exempiified varianis comprise one or more of the following:
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a range of single, double, triple amino acid substitutions in HVYR-H1, HVR-H2, and HVR-
H3 that increase specific affinity for IL-38a/y, or 1L-368, and/or cell-based blocking
activities related to [L-36 mediated signaling; an Fc region variani thal confers in
effectorless function {e.g., N297G); and heavy chain substifutions resulting in “knob” and
“hole” structures that allow for mullispecific antibody formation. For example, the heavy
chain antibody sequences disclosed in Table 2 can further include a carboxy-terminal
lysine {ie., "C-terminal Lys” or "C-terminal K}, YTE mutations af positions 252, 254, and
256 (i.e., M252Y/S254T/T256E), or both a C-terminal K and YTE mutations. Such
variants of the heavy chain sequences of SEQ 1D NOs: 170-241, 243-245, 248-250 are
orovided in Table 2 {and the accompanying Sequernice Listing) as SEQ 1D NO: 518-751.
[0148] A, Substitution, Insertion, arnd Deletion Variants

[0149] in some embodiments, anti-iL-36 antibody variants having one or more aming
acid substitutions in addition to those described herein are provided. Sites for
mutagenesis can include the HVRs and FRs. Typical “conservative” amino acid
substitutions and/or substitutions based on common side-chain class or properties are
well-known in the art and can be used in the embodiments of the present disclosure.
The present disclosure also contemplates variants based on non-conservative amino
acid substitutions in which a member of one of amino acid side chain class is exchanged
for an amino acid from another class.

[0150] Amino acid side chains are typically grouped according to the following classes or
comimon properties: (1) hydrophobic: Met, Ala, Val, Leu, lie, Norleucine; (2} neuiral
hydrophilic: Cys, Ser, Thr, Asn, Gin; (3) acidic: Asp, Glu; (4) basic: His, Lys, Arg; (5)
chain orientation influencing: Gly, Pro; and {B) aromatic: Trp, Tyr, Phe.

[0151] Techniques ars well-known in the art for amino acid substitution inio an antibody
and subseguent screening for desired funciion, e.g., retained/improved antigen binding,
decreased immunogenicity, or improved ADCC or CDBC.

[0152] Amino acid substitution variants can include substituting one or more
hypervariable region residues of a parent antibody (e.q., & humanized or human
antibody). Generally, the resulting variani(s) seiecled for further study will have
modifications in certain biological properties (e.g., increased affinity, reduced
immunogenicity) relative {o the parent antibody and/or will have substantially retained
certain biological properties of the parent antibody. An exemplary substifutional variant
is an affinity matured antibody, which may be conveniently generated, e.g., using phage
display-based affinity maturation techniques such as those described in the Examples
herein. Briefly, one or more HVE residues are mutated and the variant antibodies

displayed on phage and screened for a particular biological activity {e.g., binding affinity).
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[0153] A useful method for identifying residues or regions of an antibody that may be
targeted for mutagenesis is “alanine scanning mutagenesis” (see e.g., Cunningham and
Wells (1989) Science, 244: 1081-1085). In this method, a residue or group of largst
residues {(e.g., charged residues such as Arg, Asp, His, Lys, and Glu) are identified and
replaced by a neutral or negatively charged aming acid (e.g., Ala or polyalanine) to
determine whether the interaction of the antibody with antigen is affected. Further
substitutions may be infroduced at the amino acid locations demonstrating functional
sensitivity to the initial substitutions. Alternatively, or additionally, a crystal structure of
an antigen-antibody complex to identify contact points between the antibody and antigen
can be determined. Such contact residues and neighioring residues may be largeted or
eliminated as candidates for substitulion. Variants may be screened to delermine
whether they contain the desired properties.

[0154] Amineg acid sequence insertions include amino- and/or carboxyl-terminal fusions
ranging in length from one residue 1o polypeptides containing a hundred or more
residues, as well as infra-sequence insertions of single or mulliple amino acid residues.
Exampies of terminal insertions include an antibody with an N-terminal methionyi
residue. Other insertional variants of the antibody molecule include the fusion to the N-
or C-terminus of the antibody to an enzyme or a polypeptide which increases the serum
half-life of the antibody.

[0155] Substitutions can be made in HVRs {o improve antibody affinity. Such alterations
may be made in “hotspots,” /e, residues encoded by codons that undergo mutation at
high frequency during the somatic maturation precess (see, e.g., Chowdhury, Mathods
Mol. Biol. 207 178-198 {2008}} with the resulting variani Vi or VL being tested for binding
affinity. In one embodiment, affinity maturation can be carried cut by constructing and
re-selecting from secondary libraries (see e.g., in Hoogenboom et al., Methods in
Molecular Biology 178: 1-37 (O'Brien et al., ed., Human Press, Totowa, NJ, (2001).)
Another method to introduce diversity involves HVR-directed approaches, in which
several HVR residues {a.g., 4-6 residues at g time) are randomized. HVR residues
involved in antigen binding may be specifically identified, e.g., using alanine scanning
mutagenesis or modeling. CDR-H3 and CBR-L3 in particular are often targeted.

[0156] In some embodiments, substitutions, insertions, or deletions may occur within
one or more HVRs so long as such alterations do not substantially reduce the abiiity of
the antibody to bind antigen. For example, conservative alterations {(e.g., conservative
substitutions as provided herein) that do not substantially reduce binding affinity may be
made in HVRs. Such alterations may be cutside of HVR *hotspots.” In some
armbodiments of the variant Vy and Vi sequences provided above, each HVR either is

unalierad, or contains no more than one, two or three amino acid substitutions.
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[0157] B. Glycosviation Varianis
[0158] i some embediments, the anti-lL-36 antibody of the present disclosure is altered

to increase or decrease the extent to which the antibody is glycosylated. Addition or
deletion of glycosylation sites to an antibody can be carried out by altering the amino
acid seguence such that one or more glycosylation sites is created or removed.

[0159] In embodiments where the antibody comprises an Fc region, the carbohydrate
attached to the Fe region can be altered. Typically, native antibodies produced by
mammailian cells comprise a branched, biantennary oligosaccharide attached by an N-
linkage 1o Asn287 of the CH2 domain of the Fc region (see, e.g., Wright et al. TIBTECH
15:26-32 (1997)). The oligosaccharide may include various carbohydrates, such as
mannose, N-acetyl glucosamine (GIcNAC), galactose, and sialic acid, as well as, a
fucose aftached to a GlcNAc in the “stem” of the bi-antennary oligosaccharide struciure.
in some embodiments, the modifications of the oligosaccharide of an Fe region of an
antibody can create a variant with certain improved properties.

[0160] i some embodiments, the anti-lL-36 antibody of the present disclosure can be a
variant of a parent antibody, wherein the variant comprises a carbohydrate structure that
lacks fucose attached {directly or indirectly} fo an F¢ region. For example, the amount of
fucose in such antibody may be from about 1% to about 80%, fram about 1% 1o about
65%, from about 5% 10 about 65%, or from about 20% o about 40%. The amount of
fucose can be delermined by calculating the average amount of fucose within the sugar
chain at Asn297, reiatlive to the sum of all glyco-siructures altached to Asn 297 {e.g,,
complex, hybrid and high mannose structures) as measured by MALDI-TOF mass
spectrometry (see e.g., WO 2008/077548). Asn297 refers 1o the asparagine residue
located at about position 297 in the Fc region (Eu numbering of Fc region residues);
however, A3n297 may also be iocated about + 3 amino acids upsiream or downstream
of position 297, i.e., betwean positions 294 and 300, due to minor seguence variations in
antibodies.

[0161] in some embodiments, the fucosyiation variants can have improved ADCC
function. See, e.g., US Patent Publication Nog. US 2003/0157108, or US 2004/0093621.
Examples of “defucosylated” or “fucose-deficient” antibodies and associated methads for
preparing them are disclosed in e.g., US2003/0157108; US2003/0115614;
US2002/0164328; US2004/0093621; US2004/0132140; US2004/0110704;
US2004/0110282; US2004/0109865; WO2000/61739; W02001/28246;
WOR2003/085119; WO2003/084570; WO2005/035586; WO2005/035778;
WO2005/053742; W0O2002/031140; Ckazaki et al. J. Mol. Biol. 336: 1239-1243 (2004);
Yamane-Ohnuki et al. Biotech. Bioeng. 87: 614 {2004).
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[0162] Cell lines useful for producing defucosylated antibodies include Led 3 CHO cells
deficient in protein fucosylation (see e.g., Ripka et al. Arch. Biochermn. Biophys. 249:533-
545 (1986); US2003/0157108, and WO2004/056312), and knockout cell lines, such as
alpha-1 ,6-fucosyltransferase gene, FUTS, knockout CHO cells {see, e.g., Yamane-
Ohnuki et al. Biotech. Bipeng. 87: 814 {2004); Kanda, Y. et al,, Biotechnol. Bigeng.,
94(4):680-688 (2008}; and WO2003/085107).

[0163] C. Ec Reqion Varianis

[0164] in some embodiments, an anti-IL-36 antibody of the present disclosure can

comprise one or more aming acid modifications in the Fo region {(i.e., an F¢ region
variant). The F¢ region variant may comprise a human Fc region sequence (e.g., a
human igG1, lgGz2, 1gG3, or IgG4 Fc region) comprising an amino acid substitution at
one or more aming acid residue positions. A wide range of F¢ region variants known in
the art that are useful with the anti-1L-36 antibodiss of the present disclosure are
described below.

[0165] I some embodiments, the anti-IL-36 antibody is an F¢ region variant which has
altered effector function. In some embodirnents, the antibody with altered effector
function possesses some (but not all of) the effector functions, decreased effector
function, or none of the effector functions {e.q., effectoriess) of the parent antibody.
Effectorless Fc region variants are more desirable for certain applications where effector
function {such as ADCC) is unnecessary or deleterious, and/or in vivo half-life of the
antibody is important.

[0166] Fc region variant antibodies with reduced effector function, or which are
sffectorless, can include an aming acid substitution at one or more of the following Fc
region positions: 238, 265, 268, 270, 297, 327 and 329. (see, e.g., U.5. Patent No.
6,737,058). Such Fc region variants can include amino acid substitutions at two or more
of positions 265, 269, 270, 297 and 327. Such Fc region variants can also include
substitutions of both residues 265 and 297 {0 alanine (see o.g., US Pal No. 7,332,581).
As disclosed in the Examples and elsewhere herein, in some embodiments, the anti-IL-
36 antibodies of the present disclosure are effectorless Fc region varianis. In some
embodiments, the effectoriess Fc¢ region variants of the anti-IL-36 antibodies comprise
the amingc acid substitution N297G.

[0167] Fo region variants having improved or diminished binding to FcRs are disclosed
ine.g., U.S. Pat. No. 6,737,056, WO 2004/056312; and Shields et al., J. Biol. Chem.
A(2): 8591- 66804 (2001). Fc region varianis having improved ADCC can comprise one
or more amino acid substitutions at e.¢., positions 298, 333, and/or 334 of the Fc region
{based on EU numbering). Fc region variants having altered (i.e., either improved or

diminished) Clg binding and/or Complement Dependent Cytotoxicity (CDC), as described
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ine.g., US Pat. No. 6,194,551, W099/51642, and Iduscgie et al., J. Immunol. 164: 4178-
4184 {2000). Fc region varianis with increased hali-lives and improved binding fo the
necnatal Fc receplor (FcRn) are disclosed in e.g., US2005/0014934A1 (Hinton et al.).
Such Fo region variants comprise amino acid substitutions at one or more of positions:
238, 256, 285, 272, 286, 303, 305, 307, 311, 312, 317, 340, 356, 380, 362, 376, 378,
380, 382, 413, 424, and 434. Cther Fo region variants with increased half-ives include
the set of YTE mutations at positions 252, 254, and 256 {i.e., M252Y/5254T/T256E)
described in e.g., US 765892182 (DallAcgua et al.). Other examples of Fc region
variants can be found in e.g., U.S. Pat. Nos, 5,648,260 and 5,624,821, and
W0O04/29351.

[0168] Generally, in vitro and/or in vivo cytotoxicity assays can be carried out to confirm
the reduction/depiletion of CDC and/or ADCC aclivities in an Fe region variant. For
gxample, Fc receptor (FeR) binding assays can be conducted to ensure that the antibody
lacks FoyR binding (hence likely lacking ADCC activity) but retains FoRn binding ability.
The primary cells for mediating ADCC, NK cells express FeyRIl only, whereas
monocytes express FoeyRI, FoyRIi, and FoyRIlL Non-limiting examples of in vilro assays
to assess ADCC activity of a molecule of inferest is described in UL.S. Pat. No. 5,500,362
{see, e.g. Hellstrom, et al,, Proc. Nat'l Acad. Sci. USA 83:7058-7063 (1986)) and
Hellstrom, et al., Proc. Nat'l Acad. Sci. USA 82: 1489-1502 {1985}; 5,821,337 (see
Bruggemann, M. et al., J. Exp. Med. 166: 1351-1361 (1887)). Alternatively, non-
radioactive assay msthods may be employed {(see, for example, ACTI™ nonradioactive
cytotoxicity assay for flow cytometry (CeliTechnology, Inc. Mountain View, CA; and
CyioTox886% non-radioactive cytotoxicity assay (Promega, Madison, Wi, Useful effector
cells for such assays include peripheral blood mononuclear celis (PBMC) and Natural
Killer (NK) cells. Alternatively, or additionally, ADCC activity of the molecule of interest
may be assessed in vivo, e.g., in an animal model such as that disclosed in Clynes et al.
Proc. Natl Acad. Sci. USA 95:652- 856 (1998). Clg binding assays may also be carried
out to confirm that the antibody is unable 1o bind Clg and hence lacks CDC aclivily. See,
e.g., Clg and C3c binding ELISA in WO2006/029879 and WQO2005/100402. To assess
complement activation, a CBC assay may be performed {(see, 2.¢., Gazzano-Sanioro et
al., J. immunol. Methods 202: 183 (1996); Cragg, M.S. et al,, Blood 101 : 1045-1052
{2003); and Cragg, M.S. and M.J. Glennie, SW 103:2738-2743 (2004}). FcRn binding
and in vivo clearance/half-life determinations can be performed using methods known in
the art (see, e.q., Petkova, et al., Inil. Immunol. 18{12): 1759-1765 (20086}).

[0169] It is contemplated that a wide-range of Fc region variants of the anti-1L-36
antibodies of the present disclosure can be prepared using the methods and technigues

known in the art and/or described hersin. For example, the Fc region variant prepared
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with the N287G amino acid substitution confers effectorless function on anti-IL-36
antibodies with retention of cell-basad blocking activity as described in Examples 2, 3,
and 8.

[0170] D. Cysieine Engineered Variants

[0171] In some embodiments, it is contemplated that the anti-1L-36 antibody described
herein can be substitiled at specific non-CDR pesitions with cysteine residues so as fo
creaie reactive thiol groups. Such engineered “thioMAbs” can be used to conjugate the
antibody 1o e.g., drug moieties or linker-drug moieties and thereby create
immunoconjugates, as described elsewhere herein. Cysteine engineered antibodies can
be generated as described in .¢., U.8. Pat. No. 7,521,541, In some embodiments, any
one or more of the following antibody residues can be subslituted with cysteine: V205
{Kabat numbering) of the light chain; A118 (EU numbering) of the heavy chain; and 5400
{EU) numbering) of the heavy chain F¢ region.

[0172] E. Derivatized Varianis

[0173] i some embodiments, the anti-IL-38 antibody of the present disclosure may be

further modified (i.e., derivatized) with non-proteinacecus moieties. Non-proteinaceous
moieties suitable for derivatization of the antibody include, but are not limited to, water
soluble polymers, such as: polyethviene ghycol (PEG), copolymers of ethylene giveol and
propyiene glycol, carboxy-methyiceliulose, dextran, polyvinyl alcohol, polyvinyi
pyrrolidone, poly-1, 3-dioxolane, poly-1, 3, &-trioxane, ethylene/maleic anhydride
copolymer, poly-amino acid homo-polymers or random co-polymers, and dexiran or
poly(n-vinyl pyrrolidone)polyethylene glycol, propropylene glycol homo-polymers,
polypropylene oxide/sthylene oxide co-polymers, polyoxy-sthylated polyols (2.9,
glycerol), polyvinyt alcohol, and mixtures thereof. In some embodiments, modification of
the antibody can be carried out using methoxy-polyethylene glycol propionaldehyde.
The polymers may be of any molecular weight and may be branched or unbranched.
The number of polymers attached {o the antibody may vary, and if more than one
poiymar is altached, they can be the same or different molecules. In general, the
number and/or type of polymers used for derivatization can be determined based on
considerations including, but not limited to, the particular properties or functions of the
antibody, e.g., whether the antibody derivalive will be used in a therapy under defined
conditions.

[0174] 8. [mmungconjugates

[0175] in some embodiments, the anti-IL-36 antibody of the present disclosure can also
be an immunoconjugate, wherein the immunoconjugate comprises an anti-iL-36 antibody
conjugated to one or more cylotoxic agents. Suitable cytotoxic agents contemplated by

the present disclosure include chemotherapeutic agents, drugs, growth inhibitory agents,
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toxins (e.g., protein toxins, enzymatically active toxins of bacterial, fungal, plant, or
animal origin, or fragments thereoh), or radicactive isotopes.

[0176] In some embodiments, the immunoconjugate is an antibody-drug conjugate
(ADC) in which an anti-1L-38 antibody, as described herein, is conjugated 1o one or more
drugs.

[0177] in some embodiments, an immuncconjugate of the present disclosure comprises
an anti-iL-36 antibody as described herein conjugated io a drug or therapeutic agent for
the treatment of an IL-36-mediated disease or condition.

[0178] in some embodiments, an anti-lL-36 antibody as described herein can be
conjugated to an enzymatically active toxin or a fragment thersof, including but not
limited to diphtheria A chain, non-binding active fragmenis of diphtheria toxin, exotoxin A
chain {from Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain,
alpha-sarcin, Aleurites fordii proteins, dianthin proteins, Phyiolaca americana proteins,
Momordica charaniia inhibitor, curcin, crotin, Sapaonaria officinalis inhibitor, gelonin,
mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes.

[0179] in some embodiments, an immunoconjugate of the present disclosure comprises
an anti-1L-36 antibody as described herein conjugated to a radioactive isotope (e, a
racioconjugate}. A variety of radicactive isotopes are available for the production of such
radioconjugates. Examples include 211Af, 1971, 125, %Y, %Rg, ¥ Re, 1%°8m, 212Bi, 2P,
212Pp, and radioactive isotopes of Lu. In some embaodiments, the immunoconjugate may
comprise g radioisofops for scintigraphic defection, or a spin label Tor NMR detection or
MBI Suitable radioisctopes or spin labels can include, as %1, %, "Yin, ¥C, 1°F, N,
70, various isotopes of Gd, Mn, and Fe.

[0180] immunoconjugatss of an anti-1L-36 antibody and a cytotoxic agent, can be made
using a variety of well-known bifunctional reagenis and chemistries suitable for
conjugating 1o proteing. Such reagents include but are not limited to: N-succinimidyl-3-
{2-pyridyldithio) propionate (SPDP), succinimidyl-4-{(N-maleimidomethyl) cyciohexane-1-
carboxylate (SMCC), iminothiolane (IT), bifunctional derivatives of imidoesters {(e.q.,
dimethy! adipimidate HQ), active esters (e.g., disuccinimidyl suberate), aldehydes {e.g.,
glutaraldshyde}, bis-azido compounds {e.g., bis-(p-azidobenzovl)-hexanediamineg), bis-
diazonium derivatives {e.g., bis-{p-diazoniumbenzoyl)-ethylenediamine), diisocyanates
{e.g., toluene-2 B-diisocyanate}, and bis-active fluorine compounds {e.g., 1,5-difluoro-

2. 4-dinitrobenzene).

[0181] Reagents for preparing immunoconjugales of the present disclosure can also
include commercially available “cross-linking” reagents such as: BMPS, EMCS, GMBS,
HBVS, LC-SMCC, MBS, MPBH, SBAP, SIA, SIAB, SMCC, SMPB, SMPH, sulfo- EMCS,
sulfo-GMBS, sulfo-KMUSG, sulfo-MBS, sulfo-8IAR, sulfo-SMCC, and sulfo-SMPR, and
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SVSEB (succinimidyl-(4-vinylsulfoneibenzoate) (see e.g. , Pierce Bictechnology, Inc.,
Rockford, L., U.S.A}L
[0182] 9. Synthetic Antibodies

[0183] In some embodiments, the anti-1L-38 antibody of the present disclosure canbe a

synthetic antibody comprising a set of CDRs from an anti-1L-36 immunoglobulin (e.g.,
CDR-L1, efc.} grafted onto a scaffold or framework other than an immunogiobulin
scaffold or framework, such as an alternative protein scaifold, or an artificial polymer
scaffold.

[0184] Exemplary alternative protein scaffolds contemplated for preparation of synthetic
antibodies of the present disclosure can include, but are not limited to; fibronectin,
neocarzinostatin CBM4-2, lipocaling, T-cell receptor, protein-A domain {protein 23, Im9,
TPR proteing, zinc finger domains, pVIll, avian pancreatic polypeptide, GCON4, WW
domain Srec homoelogy domain 3, PDZ domains, TEM-1 beta-lactamase, thicredoxin,
staphylococeal nuclease, PHD-finger domainsg, CL-2, BPTI, APPI, HPSTH ecotin, LACH-
D1, LOTL MTI-H, scorpion toxing, insect defensin-A peptide, EETHHI, Min-23, CBD, PBP,
cytochrome b-562, Ldi receptor domains, gamma-crystaliin, ubiquitin, transferrin, and/or
C-type lectin-like domains.

[0185] Exemplary artificial polymer (non-protein) scaffolds useful for synthetic antibodies
are described in e.¢., Fiedler et al., (2014) “Non-Antibody Scaffolds as Alternative
Therapeutic Agents,” in Handbook of Therapeutic Antibodies (eds. S. Diibel and J. M.
Reichert), Wiley-VCH Verlag GmbH & Co.; Gebauer &t al., Curr. Opin. Chem. Biol.,
13:245-255 (2009); Binz et al, Nal. Biotech., 23{10}: 1257-1268 {2005).

[0186] IV. Recombinant Methods and Compositions

[0187] The anti-1L-36 antibody of the present disclosure can be produced using
recombinant methods and materials well-known in the art of antibody production. In
some embodiments, the present disclosure provides an isclated nucleic acid encoding
an anti-iL-36 antibody. The nucleic acid can encode an aming acid sequence
comprising the V_ and/or an amino acid sequence comprising the Vi of the antibody
{e.g., the light and/or heavy chains of the antibody). In some embodiments, one or more
veciors (8.g., expraession vectors) comprising nucleic acid sequences encoding an anti-
iL-36 antibody of the present disclosure are provided. In some embodiments, a host cell
comprising nucleic acid sequences encoding an anii-iL-36 antibody of the present
disclosure are provided. In one embodiment, the host cell has been transiormed with a
vector comprising a nucleic acid that encodes an amino acid sequence comprising the Vi
of the antibody and an amino acid sequence comprising the Vi of the antibody. In
anather embodiment, the host cell has been transformed with a first vector comprising a

nucleic acid that encodes an amino acid seguence comprising the Vi of the antibody and
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a second vecior comprising a nucleic acid that encodes an amino acid sequence
comprising the Vi of the antibody.

[0188] in some emboediments of the recombinant methods, the hostcell used is a
eukaryotic cell, such as a Chinese Hamster Qvary (CHO) cell, or a lymphoid cell {e.g.,
Y0, NSG, Sp20). In one embadiment, a method of making an anti-IL-36 antibody is
provided, wherein the method comprises culturing a host cell comprising a nucleic acid
encoding the antibody, as provided above, under conditions suitable for expression of
the antibody, and optionaily recovering the antibody from the host cell {or host cell
culture medium).

[0189] Briefly, racombrinant production of an anti-1L-36 antibody is carried out by
isolating a nucleic acid encoding an antibody {e.q., as described herein) and inserting
this nucleic acid into one or more vectors for further cloning and/or expression in a host
cell. Such nucleic acids are readily isclated and sequenced using conventional
procedures well-known in the art (e.g., by using oligonuclectide probes that are capable
of binding specifically to genes encoding the heavy and light chains of the desired
antibody). Suitable host celis and culturing methods for cloning or expressing the
antibody-encoding vectors are weil-known in the art and include prokaryotlic or eukaryotic
ceils. Typically, after expression, the antibody may be isolated from cell paste in a
soluble fraction and further purified. In addition to prokaryotes, sukaryotic microbes such
as filamentous fungi or veast are suilable cloning or expression hosts for antibody-
encoding veciors, including fungi and yeast strains whose glycosylation pathways have
been “humanized,” resulting in the production of an antibedy with a partially or fully
humar glycosylation pattern {ses e.¢., Gerngross, Nat. Biotech. 22: 1408-1414 (2004),
and Liet al., Nat. Biotech. 24:210-215 (2006)}).

[0190] Suitable host celis for the expression of giycosylated anti-iL-36 antibodies of the
present disclosure can also be derived from mutiticellular organisms (invertebrates and
vertebrates). Exampies of inveriebrate ceils include plant and insect cells. Numerous
baculoviral strains have been identified which may be used in conjunction with insect
celis, particularty for transfection of Spodoptera frugiperda celis. Plant cell cultures can
also be utilized as hosts (see, e.q., U.S. Pat. Nos. 5,859,177, 6,040,498, 6,420,548, and
7,125,978,

[0191] Examples of mammalian host cell lines useiul for the production of the anti-IL-38
antibodies of the present disclosure include Chinese hamster ovary (CHO) celis,
including DHFR-CHO cells (see e.g., Urlaub et al,, Proc. Nail. Acad. Sci. USA 77:4218
{1980}); mysloma cell lines such as Y0, N30 and 3p2/0; monkey kidney CVi line
transformed by SV40 (COS-7}; human embryonic kidney line (293 or 293 cells as
described, e.g., in Graham et al., J. Gen Virol, 36:59 (1977)); baby hamster kidney cells

A
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(BHK}; mouse Sertoli cells (TM4 cells as described, e.g., in Mather, Biol. Reprod.
23:243-251 (1880)); monkey kidney cells (CVI); African green monkey kidney cells
(VERO-76); human cervical carcinoma cells (HELA); canine kidney celis (MDCK); buffalo
rat liver cells (BRL 3A); human lung cells (W138); human liver cells (Hep G2); mouse
mammary tumor (MMT 060562); TR1 cells {(see e.g., in Mather et al., Annals N Y. Acad.
Sei. 383:44-68 (1982} and US 6,235,498); Medical Research Council 5 (MRC 5) cells
{such as e.g., those available from ATCC and also referred to as CCOL-171); and
Foreskin 4 (FS4) cells (see e.g., in Vilcek et al. Ann. N. Y. Acad. Sci. 284:703-710
{1877}, Gardner & Vilcek. J. Gen. Virol. 44:161-168 (1979), and Pang et al. Proc. Nati.
Acad. Sci. U.S.A. 77:5341-5345 (1980)). For a general review of useful mammalian host
cell lines suitable for antibody production, ses, e.g., Yazaki and Wu, Methods in
Molecular Biology, Vol. 248 (B.K.C. Lo, ed., Humana Press, Totowa, NJ), pp. 255-268
(2003).

[0192] V. Pharmaceutical Compositions and Formulations of Anti-IL-36 Antibodies
[0193] The present disclosure also provides pharmaceutical compositions and
pharmaceutical formulations comprising an anti-IL-36 antibody. In some embodiments,
the present disclosure provides a pharmaceutical formulation comprising an anti-iL-38
antibody as described herein and a pharmaceutically acceptable carrier. In some
embodiments, the anti-IL-36 antibody is the sole active agent of the pharmaceutical
composition. Such pharmaceutical formulations can be prepared by mixing an anti-iL-36
antibody, having the desired degree of purity, with ¢ne or mors pharmaceutically
acceptable carriers. Typically, such antibody formulations can be prepared as an
aquecus selution {see e.g., US Pal. No. 6,171,586, and W(O2006/044908) cras a
lyophilized formulation (see 8.g., US Pal. No. 6,267,958},

[0194] it is alzo contemplated that the compositions and formulations comprising an anti-
IL-36 antibody as disclosed herein may further contain other active ingredients (i.e.,
therapeutic agents) in addition to the anti-IL-36, useful for the particular indication being
treated in the subiect to whom the formulation is administered. Preferably, any additional
therapeutic agent has activity complementary to that of the anti-lL-36 antibody activity
and the activities do not adversely affect each other. Accordingly, in some
embodiments, the disclosure provides a pharmaceutical composition comprising an anti-
IL-36 antibody as disclosed herein, and a pharmaceutically acceptable carrier, and
further comprises a therapeutic agent useful for treatment of an IL-36-mediated disease
or condition. In some embodiments, for example wherein the disease indication is
cancer the therapeutic agant is a chemotherapesutic agent appropriate for the particular
cancer. in some embaodiments, the further therapeutic agent in the composition is an

antagonist of an IL-1, IL-33, IL-36 signaling pathway.
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[0195] In some embodiments, the compositions or formulations of the present disclosure
comprise an anti-1L-36 antibody as the sole active agent, wherein the anti-IL-36 antibody
is a multispecific antibody that binds to each of human IL-36a, IL-368, and IL-36y with a
binding affinity of 3 nM or less, optionally, wherein the binding affinity is measured by
equilibrium dissociation constant (Kp) to a hu-IL-36a of SEQ ID NO:1, a hu-IL-36 of
SEQ ID NO:2, and a hu-IL-36y of SEQ ID NO:3. In some embodiments, the multispecific
antibody comprises a specificity for IL-36a and/or IL-36y in one arm, and a specificity for
IL-36B in the other arm; optionally, wherein one arm binds to hu-IL-36a and hu-IL-36-y
with a binding affinity of 1 x 10°M or less, 1 x 10"M or less, or 1 x 107" M or less, and
the other arm binds to hu-IL-36-8 with a binding affinity of 1 x 10°M or less, 1 x 1071 M
or less, or 1 x 10" M or less.

[0196] In some embodiments, the compositions or formulations of the present disclosure
comprise a single multispecific antibody that binds to each of human IL-364, IL-36p, and
IL-36y with a binding affinity of 3 nM or less, and does not include any other anti-IL-36
antibody, or any other antibody capable of binding IL-36.

[0197] Pharmaceutically acceplable carriers are generally non-toxic to recipients at the
dosages and concentrations employed. A wide rangs of such pharmaceutically
acceptable carriers are weli-known in the art (see e.g., Bemington's Pharmaceutical
Sciences 16th edition, Osol, A. Ed. (1880)). Exemplary pharmaceutically acceptable
carriers useful in the formulations of the present disclosure can include, but are not
limited to: buffers such as phosphale, cifrate, and other organic acids; antioxidants
including ascorbic acid and methionine; preservatives {such as octadecyidimethylbenzyl
ammonium chioride; hexamethonium chioride; benzalkonium chioride; benzethonium
chioride; phenol, butyl or benzy! alcohol; alkyl parabens such as methyl or propyl
paraben; catechol; resorcinol; cyclohexancl; 3-pentanol; and m- crasol); low molecular
weight {less than about 10 residues) polypeptides; profeins, such as serum albumin,
gelatin, or immunogiobuling; hydrophilic polymers such as polyvinylpyrrolidone; amino
acids such as glycine, glutamine, asparaging, histidine, arginine, or lysing;
monosaccharides, disaccharides, and other carbohydrales including glucose, mannose,
or dextrins; chelating agents such as EDTA; sugars such as sucrose, mannitol, rehalose
or sorbitol; sait-forming counter-ions such as sodium; metal complexes (e.g., Zn- protein
complexes); and/or non-lonic surfactants such as polysethylene glycol (PEG).

[0198] Pharmaceutically accepiable carriers useful in the formulations of the present
disclosure can also include interstitial drug dispersion agenis, such as soluble neutral-
active hyaluronidase glycoproteins (sHASEGP] {see e.g., US Pat. Publ. Nos.
2005/0260188 and 2006/0104968), such as human soluble PH-20 hyaluronidase
glycoproteins {e.g., rHuPH20 or HYLENEX®, Baxter international, Inc.).
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[0199] Additional therapeutic agents and active ingredients may be entrapped in
microcapsules prepared, for example, by coacervation techniques or by interfacial
polyrerization, for example, hydroxymethylcsllulese or gelatin-microcapsules and poly-
{methylmethacylate) microcapsules, respeclively, in colloidal drug delivery systems (for
example, liposomes, albumin microspheres, microemulsions, nano-particles and
nanocapsules) or in macroemulsions. Such techniques are disclosed in Remingion's
Pharmaceutical Sciences 16th adition, Csol, A, Ed. (1980).

[0200] in some embodiments, the formulation can be a sustained-release preparation of
the antibody and/or other active ingredients. Suitable examples of sustained-release
preparations include semipermeable matrices of solid hydrophobic polymers containing
the antibody, which matrices are in the form of shaped arlicles, e.g. films, or
microcapsuies.

[0201] Typically, ithe formulations of the present disclosure to be administeredio a
subject are sterile. Sterile formulations may be readily prepared using well-known
techniques, e.g.. by filtration through sterile filtration membranes.

[0202] IV. Uses and Methods of Treatment

[0203] it is contemplaied that any of the compositions or formulations comprising an
anti-IL-36 antibody of the present disclosure can be used for any methods or uses, such
as in therapeulic methods, that utilize their ability to specifically bind to 1L.-36 and/or block
the activity of HL.-38, particularly blocking the ability of 1L-36 to mediate intraceliular
signaling by the cylokines IL-36a, IL-36B, and/or IL-36y. The intracelular signaling
pathways mediated by IL-36 include at least the signaling pathways stimulated by the
cytokine agonists IL-36q, IL-36B, and/or IL-36y. inhibition of the IL-36-mediated
signaling pathways can be assayed /n vilro using known cell-based blocking assays
including the HEK-BLUE™ reporter cell assays and primary cell-based blocking assays
described in the Examples of the present disclosure.

[0204] An IL-36 mediated disease can include any disease or condition associated with
the aberrant function of the IL-1 family of cytokines for which IL-36R acts as a receptor
including IL-36q, IL-36pB, and/or IL-36y. In some cases, such aberrant function is
associated with elevated levels of IL-36q, IL-36B, and/or IL-36y in bodily fluids or tissue,
and can include, for example, levels that exceed those normally found in a particular cell
or tissue or can be any detectable level in a cell or tissue that normally does not express
these cytokines. Typically, IL-36 mediated conditions or diseases exhibit the following
characteristics: (1) pathologies associated with the condition or disease can be
experimentally induced in animals by administration of IL-36q, IL-36B, and/or I1L-36y,
and/or by up-regulation of expression of IL-36a, IL-363, and/or IL-36y; and (2)
pathologies associated with the condition or disease generated in experimental animal
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models can be inhibited by agents that are known to inhibit the action of IL-36q, IL-36pB,
and/or IL-36y.

[0205] IL-364q, IL-36B, and/or IL-36y are known to be pro-inflammatory cytokines,
however, the aberrant function of the IL-36 signaling pathways stimulated by these
cytokines as mediated by IL-36R, are known to be associated with a wide range of
diseases and conditions generally including but not limited to inflammatory diseases,
autoimmune diseases, respiratory diseases, metabolic disorders, infections, and
cancers. For example, the range of conditions and diseases associated with aberrant
function of IL-36 signaling, include but are not limited to: acute generalized
exanthematous pustulosis (AGEP), chronic obstructive pulmonary disease (COPD),
childhood pustular dermatosis, Crohn's disease, eczema, generalized pustular psoriasis
(GPP), inflammatory bowel disease (IBD), palmoplantar pustular psoriasis (PPP),
psotriasis, psoriatic arthritis, TNF-induced psoriasis form skin lesions in Crohn’s patients,
Sjogren’s syndrome, systemic lupus erythematosus (SLE), ulcerative colitis, and uveitis.
[0206] Agents that target the IL-36 signaling pathways by blocking IL-36R are in clinical
development for the treatment of a range of diseases and conditions, including but not
limited to the following: GPP, PPP, and ulcerative colitis.

[0207] It is contemplated that any of the compositions or formulations comprising an
anti-iL-36 antibody of the present disciosure can be used in a method or use for the
treatment of any of the above-listed dissases or conditions associated with aberrant
function of the IL-36 signaling pathway. Generally, these conditions and diseases
include but are not limited to inflammatory diseases, autoimmune diseases, respiratory
diseases, metabolic disorders, infections, and cancers.

[0208] Accordingly, in some embodiments, the compositions or formulations comprising
an anti-iL-36 antibody of the present disciosure can be used in a method, therapy,
medicament, diagnostic, or use for use in the treatment of a condition or disease
selacted from acne due to epidermal growth factor receptor inhibitors, acne and
suppurative hidradenitis (PASH), acute generalized exanthematous pustulosis (AGEP),
amicrobial pustulosis of the folds, amicrobial pustulosis of the scalp/leg, amicrobial
subcorneal pustulosis, aseptic abscess syndrome, Behget’s disease, bowel bypass
syndrome, chronic obstructive pulmonary disease (COPD), childhood pustular
dermatosis, Crohn's disease, deficiency of the interleukin-1 receptor antagonist (DIRA),
deficiency of interleukin-36 receptor antagonist (DITRA), eczema, generalized pustular
psoriasis (GPP), erythema elevatum diutinum, hidradenitis suppurativa, IgA
pemphigus,inflammatory bowel disease (IBD), neutrophilic panniculitis, palmoplantar
pustular psoriasis (PPP), psoriasis, psoriatic arthritis, pustular psoriasis (DIRA, DITRA),

pyoderma gangrenosum, pyogenic arthritis pyoderma gangrenosum and acne (PAPA),
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pyogenic arthritis pyoderma gangrenosum acne and suppurative hidradenitis (PAPASH),
rheumatoid neutrophilic dermatosis, synovitis acne pustulosis hyperostosis and osteitis
(SAPHO), TNF-induced psoriasis form skin lesions in Crohn’s patients, Sjogren’s
syndrome, Sweet’'s syndrome, systemic lupus erythematosus (SLE), ulcerative colitis,
and uveitis.

[0209] As disclosed herein, including in the Examples below, the anti-IL-36 antibodies of
the present disclosure have the ability to decrease, inhibit, and/or block intracellular
signaling mediated by IL-36. Accordingly, in some embodiments, the present disclosure
provides a method of treating a IL-36-mediated disease or condition in a subject, the
method comprising administering to the subject a therapeutically effective amount of an
anti-IL-36 antibody of the present disclosure or administering to a subject in need thereof
a therapeutically effective amount of a pharmaceutical composition comprising an anti-
IL-36 antibody of the present disclosure and a pharmaceutically acceptable carrier.
[0210] As disclosed elsewhere herein, the anti-IL-36 antibodies of the present disclosure
have the ability to decrease, inhibit, and/or block the IL-36 signaling pathways.
Accordingly, the present disclosure also provides methods of treating diseases and
conditions responsive to a decrease, inhibition, and/or blocking of the IL-36 signaling
pathways.

[0211] Additionally, the anti-IL-36 antibodies of the present disclosure have the ability to
decrease, inhibit, and/or block intracellular signaling stimulated by the agonists IL-36q,
IL-36B, and/or IL-36y. Accordingly, the present disclosure also provides methods of
treating diseases and conditions responsive to a decrease, inhibition, and/or blocking of
intracellular signaling stimulated by the agonists IL-36a, IL-363, and/or IL-36y.

[0212] The IL-1 family cytokines, including the IL-36 cytokines, IL-364q, IL-36B, and/or IL-
36y , are involved in inflammatory immune responses that affect tumor formation and the
development of many forms of cancer. Accordingly, in some embodiments, the present
disclosure provides a method of treating cancer in a subject, the method comprising
administering to the subject in need thereof a therapeutically effective amount of an anti-
IL-36 antibody of the present disclosure or administering to a subject a therapeutically
effective amount of a pharmaceutical composition comprising an anti-IL-36 antibody of
the present disclosure and a pharmaceutically acceptable carrier.

[0213] The IL-36 signaling pathways have been associated with psoriasis. Accordingly,
in some embodiments, the present disclosure provides a method of treating psoriasis in
a subject, the method comprising administering to the subject in need thereof a
therapeutically effective amount of an anti-IL-36 antibody of the present disclosure or

administering to a subject a therapeutically effective amount of a pharmaceutical
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composition comprising an anti-IL-36 antibody of the present disclosure and a
pharmaceutically acceptable carrier.

[0214] in some embodiments, the present disclosure provides a method of treating
and/or preventing a 1L.-38-medialed disease, a IL-36 signaling pathway mediated
disease, and/or a disease mediated by intracellular signaling stimulated by the agonists
IL-36q, IL-368, and/or IL-36y. in such method of treatment embodiments, the method
comprises administering 1o a subject in need thereof, a therapeutically effective amount
of an anti-IL-36 antibody, or a composition or pharmaceutical formulation comprising an
anti-iL-36 antibody as described herein. Administration of the antibody, compaosition, or
pharmaceutical formulation in accordance with the method of treatment provides an
antibody-induced therapeutic effect that protects the subject from and/or treats the
progression of an HL.-36-mediated disease in a subject.

[0215] In some embodiments, the anti-IL-36 antibody is the sole active agent that is
administered to the subject. In some embodiments wherein the anti-IL-36 antibody is the
sole active agent, the anti-1L-36 antibody is a multispecific antibody that binds to each of
human IL-36a, IL-368, and IL-36y with a binding affinity of 3 nM or less. Such a method
that uses a single anti-IL-36 antibody as the sole active agent provides an advantage
over methods that require the use of multiple anti-IL-36 antibodies (e.g., a composition
comprising a mixture of two or more different antibodies that bind to IL-36q, IL-36-8,
and/or IL-36y), and/or other antibodies that bind to other antigens. The ability to bind all
three IL-36 antigens with a single antibody allows for administration of a single
composition or formulation, including a single dose or multiple doses of a single
composition or formulation, to the subject. Additionally, it is contemplated that the
number of doses administered using the multispecific antibody is fewer that when
administering multiple different anti-1L-36 antibodies or mixtures of anti-IL-36 and/or
other antibodies.

[0216] in some embodiments, the method of treatment can further comprise
adminisiration of one or more additional therapeutic agents or treatments known to those
of skill in the art to prevent and/or freat the iL-38-mediated disease or condition. Such
methods comprising administration of one or more additional agents can encompass
combined adminisiration (where two or more therapeutic agents are included in the
same or separate formulations), and separate adminisiration, in which case,
administration of the antibody composition or formulation can occur prior to,
simultaneously, and/or following, adminisiration of the additional therapeutic agent.
[0217] In some embodiments of the methods of treatment of the present disclosure, the
anti-iL-36 antibody or pharmaceutical formulation comprising an anli-lL-38 antibody is

adminisiered to a subject by any mode of administration that delivers the agernt
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systemically, or to a desired target tissue. Systemic administration generally refers to
any mode of administration of the antibody into a subject at a site other than directly into
the desired target site, tissue, or organ, such thai the antibody or formulation thereof
enters the subject’s circulatory system and, thus, is subject to meiabolism and other like
Drocesses.

[0218] Accordingly, modes of administration useful in the methods of treatment of the
present disclosure can include, but are not limited to, injection, infusion, instiliation, and
inhalation. Administration by injection can include intravenous, intramuscular,
intraarterial, intrathecal, intraventricular, intracapsular, infraorbital, intracardiac,
intradermal, intraperitoneal, transtracheal, subcutaneous, subcuticular, intraarticular,
subcapsular, subarachnoid, intraspinal, intracerebro spinal, and intrasternal injection and
infusion.

[0219] i some embodiments, a pharmaceutical formulation of the anti-1L-36 antibody is
formulated such that the antibody is protected from inactivation in the gut. Accordingly,
the method of treatmenis can comprise oral administration of the formulation.

[0220] in some embodiments, use of the compositions or formulations comprising an
anti-iL-36 antibody of the present disclosure as a medicament are aiso provided.
Additionaily, in some embodiments, the present disclosure also provides for the use of a
composition or a formutation comprising an anti-iIL-36 antibody in the manufacture or
preparation of a medicament, particularly a medicament for freating, preventing or
inhibiting an |L-36-mediaied dissase. In a further embodiment, the medicamsnt is for
use in a method for treating, preventing or inhibiting an IL-36-mediated disease
comprising administering to an individual having an IL-38-madiated disease an effective
amourt of the medicament.

[0221] In some embodiments, the compositions and formulations useful as a
medicament or in the preparation of a medicament comprise an anti-IL-36 antibody as
the sole active agent. In some embodiments, the anti-IL-36 antibody useful as a
medicament or in the preparation of a medicament is a multispecific antibody that binds
to each of human IL-36q, IL-368, and IL-36y with a binding affinity of 3 nM or less. In
such embodiments, the use of a single, multispecific, anti-IL-36 antibody as the sole
active agent in a medicament, or in the preparation of a medicament, provides a distinct
advantage over uses that require multiple anti-1L-36, or other antibodies. The use of a
single multispecific anti-IL-36 antibody comprising binding specificities for IL-36q, IL-368,
and IL-36y allows for simplified uses because only a single active agent is included in the
camposition or formulation is used.

[0222] in certain embodiments, the medicament further comprises an effective amount

of at least one additional therapeutic agent, or treatment.
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[0223] In a further embodiment, the medicament is for use in treating, inhibiting or
preventing an IL-36-mediated disease in a subject comprising administering to the
subject an amount effective of the medicament to treat, inhibit or prevent the 1L-36-
mediaied disease.

[0224] For the prevention or treatment of a IL-36-meadiated disease or condition, the
appropriale dosage of the anti-lL-38 antibody contained in the compositions and
formulations of the present disclosure {(when used alone or in combination with one or
more other additional therapeutic agents) will depend on the specific disease or condition
being treated, the severity and course of the disease, whether the antibody is
administersd for preventive or therapeutic purposes, the previous therapy administered
to the patient, the patient's clinical history and response to the antibody, and the
discretion of the attending physician. The anli-IL-36 antibody included in the
compositions and formulations described herein, can be suitably administered to the
patient at one time, or over a series of treatments. Various dosing schedules including
but not limited to single or multiple administrations over various fime-points, bolus
administration, and pulse infusion are contemplated herein.

[0225] Depending on the type and severity of the disease, about 1 ug/kg to 15 mg/kg of
arti-1L-36 antibody in a formulation of the present disclosure is an initial candidate
dosage for administration 10 a human subject, whether, for example, by one or more
separate adminisirations, or by continuous infusion. Generally, the adminisiered dosage
of the antibody would be in the range from about 0.05 mg/kg 1o about 10 mg/kg. In some
embodiments, one or more doses of about 0.5 mg/ky, 2.0 mg/kg, 4.0 maikg or 10 myg/kg
{or any combination thereot) may be administered 1o 2 patient.

[0226] Dosage administration can be maintained over several days or longer, depending
or the condition of the subject, for example, adminisiration can continue uniil the IL-36-
meadiated disease is sufficiently treated, as determined by methods known in the art. In
some embodiments, an initial higher loading dose may be administered, foliowed by one
or more lower doses. However, other dosage regimens may be useful. The progress of
the therapeutic effect of dosage administration can be maonitored by conventional
technigues and assays.

[0227] Accordingly, in some embodiments of the methods of the present disclosure, the
administration of the anti-1L-36 antibody comprises a daily dosage from about 1 mg/kg to
about 100 mg/kg. In some embodiments, the dosage of anti-IL-36 antibody comprises a
daily dosage of at least about 1 mg/kg, at least about 5 mg/kg, at least about 10 mg/kg,
at Izast about 20 myg/kg, or at least about 30 mg/kg.

[0228] Additionally, the anti-IL-36 antibodies of the present disclosure may be used in
assay methods for the detection of IL-36. Due to their ability to bind human IL-36 with
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high affinity, the anti-IL-36 antibodies disclosed herein are appropriate for a wide range
of assay methods and formats. It is contemplated that the anti-IL-36 antibodies can be
employed in any known assay method, such as competitive binding assays, direct and
indirect sandwich assays, immunoprecipitation assays and enzyme-linked
immunosorbent assays (ELISA) (See, Sola, 1987, Monoclonal Antibodies: A Manual of
Techniques, pp. 147-158, CRC Press, Inc.) for the detection and quantitation of IL-36.
Accordingly, in some embodiments, the present disclosure provides a method for
detecting the level of IL-36 in a biological sample, the method comprising the step of
contacting the sample with an anti-IL-36 antibody as disclosed herein. Further, in some
embodiments, it is contemplated that the method of detecting the level of IL-36 in a
biological sample can be used for detecting and/or diagnosing an IL-36-mediated
condition or disease in a biological sample, e.g., from a human subject.

EXAMPLES
[0229] Various features and embodiments of the disclosure are illustrated in the
following representative examples, which are intended to be illustrative, and not limiting.
Those skilled in the art will readily appreciate that the specific examples are only
illustrative of the invention as described more fully in the claims which follow thereafter.
Every embodiment and feature described in the application should be understood to be

interchangeable and combinable with every embodiment contained within.

Example 1: Generation of IL-36 Polypeptides

[0230] This example illustrates the preparation of the various IL-36 polypeptide
constructs used as antigens in eliciting and screening the anti-IL-36 antibodies of the
present disclosure.

[0231] The active, N-terminally truncated forms of human IL-36q, IL-368, IL-36y, IL-
36Ra (hu-IL-36a, hu-IL-36B, hu-IL-36y, hu-IL-36Ra) and cynomolgus monkey IL-36q, IL-
36B, IL-36y (cy-IL-36q, cy-1L-368, cy-IL-36y) were produced recombinantly based upon
information in Towne et al., (2011). The amino acid sequence boundaries of the
expression constructs are provided above in Table 1 and the accompanying Sequence
Listing. All of the recombinant IL-36a and IL-368 polypeptide constructs had an N-
terminal “12xHis-SUMQ" tag for purification purposes (SEQ ID NO: 8). The construct of
IL-36y had the following “12xHis-TEV” N-terminal tag for purification purposes:
HHHHHHHHHHHHENLYFQS (SEQ ID NO: 9). The construct of IL-36Ra had the
following C-terminal “GS-TEV-GS-hulgG1Fc-FLAG” tag for purification purposes (SEQ
ID NO: 12) along with an N-terminal secretion signal sequence for mammalian cell
expression: MGWSCIILFLVATATGVHS (SEQ ID NO: 11). As noted elsewhere herein,
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for some applications, the IL-36 constructs included the following C-terminal “GS-AviTag”
(IL-36-Avi) for detection or capture purposes: GGGGSGLNDIFEAQKIEWHE (SEQ ID
NO: 10).

[0232] The IL-36 construct proteins were expressed in One Shot BL21(DE3) Chemically
Competent E.coli (Thermo Fisher, Waltham, MA, USA) according to the manufacturer’s
protocol. Standard IPTG (1mM) induction protocols were performed in LB broth with
Kanamycin (25ug/mL) selection. Following induction, cells were grown at 25 degrees
Celsius for 20-24 hours and harvested as pellets. Standard sonication procedures in
lysozyme (100ug/mL) and protease inhibitors were performed to extract soluble protein
from E.coli pellets. Clarified supernatants were supplemented with 20 mM imidazole pH
7.5 and applied to HisTrap FF crude columns (GE Healthcare, Chicago, IL, USA)
equilibrated in 20 mM Tris-HCI, 150 mM NaCl (TBS), 20 mM imidazole pH 7.5. Proteins
were eluted with a 10 CV gradient to 100% TBS, 500 mM imidazole pH 7.5. Mature
forms of IL-36 protein constructs were generated after cleaving N-terminal fusion tags
with either His-SUMO protease (Thermo Fisher, Waltham, MA, USA) or His-TEV
protease (ATUM, Newark, CA, USA) according to the manufacturer’s protocol with the
following modifications: SUMO protease was pre-treated with 10mM DTT for 5 minutes
and then used in reactions (~0.02 units per ug substrate) containing TBS pH 7.5 with
10mM DTT at 25 degrees Celsius for 18-24 hours; TEV protease was used in reactions
(50 ug/mL) at 25 degrees Celsius for 2 hours. Following protease treatment, affinity
purification was performed using HisTrap FF columns to remove the cleaved tags, and
flow-through fractions were retained and then loaded onto Superdex 75 increase
columns (GE Healthcare, Chicago, IL, USA). Peak fractions containing monomeric
protein were pooled and stored in 25 mM HEPES, 150 mM NaCl (HBS), pH 7.5, 0.02%
NaNGa.

[0233] The C-terminal Fc-fused IL-36Ra protein was expressed in Expi293F cells
{Thermo Fisher Scientific, Waltham, MA, USA) according to the manufacturer’s protocol.
Cells were harvested after 6 days and the clarified supernatant was applied to
MabSelect SuRe columns (GE Healthcare, Chicago, IL, USA) equilibrated in TBS.
Protein was eluted in 20 mM citrate pH 2.95, 150 mM NaCl (CBS) and immediately
neutralized with 1/25 volume 1.5 M Tris-HCI pH 8.8. The C-terminal Fc tag was removed
using His-TEV protease as previously described, followed by affinity purification using a
combination of HisTrap FF and MabSelect SuRe columns to remove the purification tags
and His-TEV protease. Subsequent purification of the flow-through fraction proceeded
as previously described for IL-36 proteins.

[0234] For some applications IL-36 proteins were biotinylated randomly or site-

specifically. For random biotinylation of IL-36 proteins, NHS-PEG4-biotin (Thermo
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Fisher, Waltham, MA, USA) was used according to the manufacturer’s instructions. For
site-specific biotinylation of IL-36-Avi proteins, E.coli were co-transformed with plasmids
expressing IL-36-Avi and BirA biotin ligase (pBirAcm plasmid from Avidity, Aurora, CO,
USA). IPTG inductions were carried out as previously described with the addition of
Chloramphenicol (10 ug/mL}) during the starter culture step for double-selection with the

BirA gene and 50uM d-biotin during the induction step for in-vivo biotinylation.

Example 2: Generation of anti-human IL-36 antibodies using yeast
display methods, screening and selection for further characterization

[0235] A. Selection of anti-hu-IL-36 antibodies by yeast display

[0236] Human IL-36a (BioLegend), human IL-36B (Novus) and human IL-36y (Novus)
were commercially obtained as N-terminally truncated (active) forms. For yeast selection
and screening purposes, these IL-36 proteins were biotinylated using NHS-PEG4-Biotin
(Pierce) or labeled with DyLight-650 using NHS-4xPEG-Dylight-650 (Thermo Scientific)
according to the manufacturers’ protocols aiming for a ratio of label:protein of between 1-
3to1.

[0237] Antibodies recognizing hu-IL-36 were generated using human antibody libraries
displayed on the surface of yeast (US Pat. No. 10,011,829). Yeast display libraries were
generated to display Fab fragments based on 5 VH, 4Vk and one VA gene segments
according to the methods described in US Pat. No. 10,011,829, which is hereby
incorporated by reference herein in its entirety. 25 sub-libraries were rationally designed
in order to improve amino acid diversity in the CDRs while retaining the germline
sequences in the antibody framework regions. The amino acid usage in the engineered
CDRs was matched to that observed for those variable region subfamilies in a human
antibody database generated from a deep sequencing dataset with over 350,000
naturally occurring human antibody clones. The methods for using the libraries to
identify antibodies capable of binding hu-IL-36, including methods for amplifying the
libraries or yeast cells harvested from an enrichment or sorting process and induction of
antibody expression on the surface of yeast for FACS sorting with antigens, were carried
out as described in US Pat. No. 10,011,829.

[0238] The master human antibody library comprised of individual libraries based on
different VH-Vk or VH-VA combinations was split into two pools (libraries 1-13 and
lioraries 14-25) to enable efficient initial enrichment for clones recognizing hu-IL-36 by
magnetic-activated cell sorting (MACS). The libraries were grown up to 3-fold the original
library titer and induced for antibody expression by growing the yeast with induction

medium containing 2% galactose at 20°C. Three rounds of MACS were performed and
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harvested cells from each round were amplified such that 10-fold the number of yeast
cells harvested was used for the next round of MACS.

[0239] For MACS selection biotinylated hu-IL-36a, hu-IL-36p and hu-IL-36y proteins
were pooled together. In three successive rounds of MACS enrichment, each library
yeast cell pool was incubated with 300 nM each of biotinylated hu-IL-36a, hu-IL-368 and
hu-IL-36y. After incubation at 4°C with rotation for 2 hours, cells were washed and 3mL
of streptavidin-coated magnetic beads (Miltenyi Biotec, Auburn, CA) were added to each
pool. After 1 hour incubation at 4°C with rotation, antigen-binding cells were sorted by
magnetic activated bead sorting using LS columns (Miltenyi Biotec, Auburn, CA). The
harvested cells from the two library pools were collected, pooled, amplified 10-fold
overnight and then subjected to a second MACS selection that included a pre-clearing
depletion with baculovirus and streptavidin-coated beads before incubating the
remaining yeast cells with 300 nM of each of the 3 biotinylated hu-IL-36 cytokines. The
percent of the input pool harvested from the third round of MACS was 9.7%.

[0240] Prior to performing FACS sorting experiments to identify high-affinity yeast clones
for hu-1L-36 proteins, different binding buffers were tested to minimize non-specific
binding. The best binding buffer for hu-1L-36a and hu-IL-36p was PBS containing 0.5%
bovine serum albumin (VWR Life Science, Radnor, PA, USA), whereas experiments with
hu-1L-36y required PBS containing filtered, solubilized 5% dried milk (LabScientific,
Highlands, NJ, USA) to minimize background binding.

[0241] FACS1 was performed using 150 nM of each PEG4-biotin-IL-36 cytokine in
separate aliquots containing the selected binding buffer and using streptavidin-PE as a
secondary detection reagent. Antigen-positive cells were collected, amplified 10-fold and
used for two additional rounds of FACS (FACS2 and FACS3) using hu-IL-36 proteins
labeled with PEG-Dylight-650 and the same buffer conditions as in FACS1. The percent
antigen-positive cells harvested in FACS3 were 2.3% for hu-IL-36q, 1.0% for hu-IL-368,
and 11.4% for hu-1L-36y. 0.2% of the antigen-positive cells with the highest mean
fluorescence intensity were plated and individual clones were picked into deep-well
plates and cultured for 48 hours with induction media to induce secretion of Fab
fragments into the culture supernatant. Yeast cultures were harvested, cells removed by
centrifugation and Fab-containing supernatants were then tested for binding activity to
their respective antigens by ELISA.

[0242] For ELISAs with yeast culture supernatants, 96-well ELISA plates were coated
with 250 ng/well neutravidin, blocked with PBS containing 0.5% BSA (“blocking buffer”)
and then 250 ng of biotinylated hu-1L-36a, hu-IL-36p or hu-IL-36y was added per well.
After washing, 20 pL culture media and 30 pL blocking buffer was added, the plates

incubated with rocking for 1 hour at room temperature, washed and bound Fab detected
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with anti-human-Fab HRP. The majority of clones from these single cytokine sorts
exhibited binding activity to the hu-IL-36 cytokine they were selected against in this
primary ELISA. In secondary ELISAs testing binding activity for all three hu-IL-36
cytokines, clones that bound to both hu-IL-36a and hu-IL-36y (but not hu-IL-36B) were
observed. Therefore, two FACS sorting strategies were pursued to identify hu-IL-36a/y-
crossreactive clones.

[0243] Identification and selection of hu-IL-36a/hu-IL-36y-crossreactive antibodies

[0244] In the first sorting strategy used to select clones that could recognize both hu-IL-
36a and hu-1L-36y, cells obtained in FACS3 with 150 nM PEG-Dylight-650-hulL-36a
(2.3% antigen-positive) were amplified 10-fold and sorted with 100 nM PEG4-biotin-IL-
364q, yielding 15.5% antigen-positive cells (FACS4). These cells were amplified and
stained with 100 nM PEG-Dylight-650-hulL-36y, yielding 29.1% antigen-positive cells
(FACS5AG). Cells collected in FACS5AG were amplified 10-fold and stained with 10 nM
PEG-Dylight-650-hulL-36y and 10 nM PEG4-biotin-IL-36a (detected with streptavidin-
PE), yielding 7.3% IL-36a/y-double-positive cells (FACSBAG). Cells collected in
FACSBAG were amplified 10-fold and stained with 10 nM PEG-Dylight-650-hulL-36a and
10 nM PEG4-biotin-IL-36y (detected with streptavidin-PE), yielding 1.0% IL-36a/y-
double-positive cells (FACS7AG).

[0245] In the second sorting strategy used to select clones that could recognize both hu-
IL-36a and hu-IL-36y, cells obtained in FACS3 with 150 nM PEG-Dylight-650-hullL-36y
{11.4% antigen-positive) were amplified 10-fold and sorted with 100 nM PEG4-biotin-IL-
3640, selecting antigen-positive cells (FACS4GA). These cells were amplified and stained
with 100 nM PEG-Dylight-650-hulL-36a and 100 nM PEG4-biotin-I1L-36y (detected with
streptavidin-PE), yielding 1.0% IL-360/y-double-positive cells (FACS5GA). Cells
collected in FACS5GA were amplified 10-fold and stained with 100 nM PEG4-biotin-
hulL-36a (detected with streptavidin-PE) and 100 nM PEG-Dylight-650-hulL-36y, yielding
8.0% IL-360/y-double-positive cells (RFACS6GA). Cells collected in RFACS6GA were
amplified 10-fold and stained with 100 nM PEG-Dylight-650-hulL-36a and 100 nM PEG4-
biotin-1L-36y (detected with streptavidin-PE), yielding 1.3% IL-36a/y-double-positive cells
(RFACS7GA).

[0246] 0.2% of the IL-360/y-double-positive cells from FACS7AG and RFACS7GA with
the highest mean fluorescence intensity were plated, individual clones were picked and
cultured, and Fab-containing supernatants were then tested for binding activity to hu-IL-
36a and hu-1L-36y by ELISA as described above. 87 clones that bound both hu-IL-36a
and hu-IL-36y were selected far sequencing.

[0247] To obtain the antibody sequence for the selected yeast clones, plasmid DNA was

extracted from the yeast clones and used for PCR using a forward primer that binds to
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the yeast promoter region and reverse primers that bind to the constant region of the
human IgG1-CH1 region for the heavy chain and the constant region of the kappa or
lambda chain for the light chain. The PCR products were then sequenced by Sanger
sequencing using the same primers used for the PCR reaction.

[0248] The 87 hu-IL-36a/y cross-reactive clones represented 30 unique clones by
sequence.

[0249] Identification and selection of hu-IL-368-reactive antibodies

[0250] In the sorting strategy used to select clones that could recognize hu-I1L-36pB, cells
obtained in FACS3 with 150 nM PEG-Dylight-650-hulL-368 (1.0% antigen-positive) were
amplified 10-fold and sorted with 100 nM PEG4-biotin-IL-368 and detected with
streptavidin-PE, yielding 13.1% antigen-positive cells (FACS4B). These cells were
amplified and stained with 20 nM PEG-Dylight-650-hulL-368, yielding 5.8% IL-363-
positive cells (FACS5B).

[0251] 0.2% of the IL-36B-positive cells from FACS5B with the highest mean
fluorescence intensity were plated, individual clones were picked and cultured, and Fab-
containing supernatants were then tested for binding activity to their respective antigens
by ELISA as described above. The majority of the clones from this sort exhibited binding
activity to IL-368.

[0252] A total of 83 IL36BS7 clones were sequenced as described above, yielding 8
unigque clones.

[0253] B. In vitro screening of yeast cell supernatants containing anti-hu-IL-36 antibodies
[0254] Cell supernatants from yeast clones of interest were tested for binding to human
IL-36 by ELISA as described above. To compare the binding of these supernatants to
human and cynomolgus monkey IL-36, IL-36 proteins were coated at 2.5 pg/mL on 96-
well Nunc MaxiSorp plates (Thermo Fisher) and the plates blocked with 5% goat serum
in PBS. Yeast supernatants were diluted 1:1 with PBST containing 1% w/v BSA and
added to the ELISA plates for 1-1.5 hours with agitation. Bound Fab was detected by
incubating the plates with F(ab")2-HRP (Jackson ImmunoResearch). The ELISAs were
developed for 3-10 minutes by addition of 50 pL/well of tetramethylbenzidine (TMB)
microwell peroxidase substrate (Scytek Laboratories, Inc., Logan, UT, USA) and
enzymatic color development was stopped by acidification with 50 pL/well of 2 N H.SO,
{Sigma-Aldrich Corporation, St. Louis, MO, USA). The optical density of the samples at
a wavelength of 450 nm (OD450) was analyzed with a SpectraMax i3X plate reader
(Molecular Devices LLC, San Jose, CA, USA). To estimate the relative affinity of each
clone for cynomolgus monkey IL-36 and human IL-36 in this assay, a ratio of OD450

(OD450.,1L-36/OD450nuL-36) was calculated for each clone and IL-36 cytokine. Eight anti-
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IL-36 Fab clones (mAb1.0 — mADb8.0) were selected for further characterization and
results are shown in Table 3.

[0255] Table 3: Binding of selected anti-1L-36 Fabs to hu-IL-36 and cy-IL-36 by ELISA.

ELISA OD.so ELISA ODgsocylL-36/0Dasohu-IL-36

Antibody |hu-IL-36a|hu-IL-36B8| hu-IL-36y IL-36a IL-36p IL-36y
mAb1.0 0.9398 | 0.0523 2.4295 0.6 N.T. 1.3
mAb2.0 2.5315 | 0.0604 2.5023 0.7 N.T. 1.2
mADb3.0 1.6265 | 0.1097 2.1116 0.5 N.T. 1.0
mAb4.0 2.1644 | 0.0513 2.2984 0.5 N.T. 1.2
mADb5.0 2.0511 0.1285 2.077 0.5 N.T. 1.0
mAb6.0 0.0638 | 2.3414 0.0656 N.T. 4.0 N.T.
mAb7.0 0.0604 | 2.5818 0.0724 N.T. 3.9 N.T.
mAb8.0 0.0698 | 2.6319 0.073 N.T. 0.1 N.T.

N.T.=not tested

[0256] C. Cell-based assay to determine blocking potency of Fab supernatants

[0257] HEK-Blue cell lines, described in this and the following examples, use the HEK-
293 cell line (human embryonic kidney epithelial cells) as the original parental lineage.
The HEK-Blue IL-1/IL-33 sensor cells, were obtained from InvivoGen (InvivoGen, San
Diego, CA, USA; catalog #hkb-il33). These IL-1/IL-33 sensor cells were generated by
stable transfection of HEK-Blue IL-1B sensor cells (InvivoGen; catalog #hkb-il1b) with the
human ST2 gene expressing the IL-33 receptor ST2. HEK-Blue IL-1B cells express an
NF-kB/AP-1 SEAP (secreted embryonic alkaline phosphatase) reporter gene and contain
an inactivated TNF-a response to ensure SEAP production is representative of IL-1 or IL-
33 pathway activation. The HEK-Blue IL-1/IL-33 responsive cells were maintained
according to manufacturer guidelines. Briefly, the cells were maintained in a standard
growth medium consisting of DMEM (Corning, Inc., Corning, NY, USA), supplemented
with 10% fetal bovine serum (FBS) (Atlanta Biologicals, Inc., Flowery Branch, GA, USA),
100 IU/mL penicillin and 100 yg/mL streptomycin. The growth medium was further
supplemented with 100 pg/mL zeocin to maintain the plasmid coding for SEAP, 200
Hg/mL hygromycin B to maintain IL-1 specificity and 100 pg/mL blasticidin to maintain
the plasmid encoding ST2. The plasmid containing the human IL1RL2 gene, encoding
the IL-36 receptor, was generated by AvantGen (custom order). HEK-Blue IL-1/IL-33
sensor cells were transiently transfected using LyoVec (InvivoGen) according to
manufacturer guidelines. Briefly, LyoVec-DNA complexes were added directly to cells
suspended in standard growth medium, at a concentration that would produce a
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minimum of 80% confluency 24 hours post-transfection, and immediately plated on 96-
well, flat-bottom plates. 24 hours post-transfection, the cells were used within a standard
HEK-Blue SEAP assay.

[0258] An agonist dose-response curve, consisting of a serial dilution series, was
generated to provide an estimate of the half maximal effective concentration (ECsg) of
agonist to be used in the assay. The following commercially available human cytokines
were used as agonists in some HEK-Blue assays: IL-36a (BioLegend), IL-368 (Novus
Biologicals) and IL-36y (Novus Biologicals). 24 hours prior to experimental use, the
transiently transfected cells were plated on 96-well, flat-bottom plates at a concentration
resulting in a minimum of 80% confluency at the time of use. The desired agonist was
added to the cells to a final volume 200 uL and the cells incubated for 24 hours at 37°C
with 5% CO.. SEAP production was quantified using a SEAP detection assay. The
SEAP detection medium QUANTI-Blue (InvivoGen) was used to determine the level of
SEAP within the various conditions indicated and per general manufacturer guidelines.
Specifically, 20 uL of cell culture supernatant (collected 24 hours post-agonist addition)
was added to 130 uL of QUANTI-Blue detection medium. The reaction was allowed to
proceed for one hour at 37°C, at which point a SpectraMax (Molecular Devices)
spectrophotometer was used to measure the absorbance at a wavelength of 650 nm in
conjunction with SoftMax Pro software (Molecular Devices). The raw assay data was
analyzed using GraphPad Prism 7 software to perform a non-linear regression
determination of the agonist ECs; value in the assay.

[0259] HEK-Blue SEAP assays of non-purified anti-hu-IL-36 Fab fragments in yeast cell
culture supernatant (SN) were performed as described above but with the following
modifications. Non-purified, yeast cell culture SN containing the anti-hu-IL-36 Fab
fragments was concentrated 20-fold and buffer-exchanged into PBS (1:20) to reduce
background noise in the HEK-Blue SEAP assay. 40 uL of PBS and 10 pL of
concentrated and buffer-exchanged yeast cell culture SN containing the anti-hu-1L-36
Fab fragments was added to HEK-Blue IL-1/IL-33 cells transfected with IL-36R. The
cells and antibody-containing hybridoma cell culture SN were incubated for one-hour at
37°C with 5% CO:.. Following the one-hour antibody incubation, the agonist was added
to the wells containing the cells and antibodies at 4X the desired concentration, and in a
manner resulting in 1X the final desired concentration within a total volume of 200 L.
The percent inhibition was calculated by determining the ratio of the absorbance value
abtained from the sample (in this case anti-hu-IL-36 antibody-containing yeast cell
culture SN) in relation to the positive control (cells exposed to the agonist only in the
presence of yeast cell culture SN containing an irrelevant Fab) and multiplying this ratio
by 100.
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[0260] The results for the 8 anti-IL-36 Fab clones (mAb1.0-mAb8.0) selected for further
characterization are shown in Table 4 below. The sequences for the selected clones are
also disclosed in Table 2 and the accompanying Sequence Listing.

[0261] Table 4. Blocking activity of selected anti-IL-36 yeast clone Fab supernatants in
HEK Blue cell-based assay

% Inhibition
Yeast Fab
supernatant | hu-IL-36a hu-IL-36b hu-IL-36g
mAb1.0 70 N.D. 31
mAb2.0 91 N.D. 89
mAb3.0 40 N.D. 64
mAb4.0 91 N.D. 57
mAb5.0 75 N.D. 75
mAb6.0 N.D. 86 N.D.
mAb7.0 N.D. 84 N.D.
mAb8.0 N.D. 85 N.D.

[0262] Based on their observed binding and blocking activities summarized in Tables 3
and 4, five of the IL-36a/IL-36y-crossreactive antibodies (mAb1.0-mAb5.0) and three of
the IL-36B-reactive antibodies (mAbB6.0-mAb8.0) were produced as recombinant human
IgG1 and cleaved Fab fragments for further characterization. IgGs were produced by
transient co-transfection of mammalian expression plasmids encoding their heavy and
light chains in Expi293 or ExpiCHO cells (Thermo Fisher Scientific) according to the
manufacturer’s instructions. Cells were harvested after 5-7 days and the clarified
supernatant was applied to MabSelect SuRe columns (GE Healthcare, Chicago, IL,
USA) equilibrated in TBS. Protein was eluted in 20 mM citrate pH 2.95, 150 mM NaCl
(CBS) and immediately neutralized with 1/25 volume 1.5 M Tris-HCI pH 8.8. Fab
fragments and were produced by lysyl-C (Wako Chemicals) cleavage. Briefly, Lysyl-C
cleavage was carried out in PBS containing 100 mM Tris pH 8.0 at 37°C for 1 hour with
gentle agitation, and stopped by diluting the reaction 10-fold into 50 mM sodium acetate
pH 5.2. The Fab fraction was purified by applying the sample to an SP-HP cation
exchange column (GE Healthcare, Chicago, IL, USA) equilibrated in 10 mM sodium
acetate pH 5.2 and eluting with a 30 column volume gradient to 100% 10 mM sodium
acetate pH 5.2, 1 M NaCl. Fractions containing Fab were pooled, concentrated and
buffer-exchanged into PBS.

D. Binding kinetics analysis of selected anti-IL-36 antibodies

[0263] Surface plasmon resonance {(SPR) analysis was used to determine binding
affinity for hu-IL-36a and hu-IL-36y of the purified mAb2.0 Fab; and for hu-1L-36B of the
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purified mAb6.0 Fab using a BIACORE ™ 8K instrument (GE Healthcare, Chicago, IL,
USA). Briefly, a 1:4 dilution of Biotin CAPture Reagent (GE Healthcare, Chicago, IL,
USA)) into HBS-EP buffer (GE Healthcare, Chicago, IL, USA; 0.01 M HEPES pH 7.4,
0.15 M NaCl, 3 mM EDTA, 0.005% Surfactant P20) was applied to a CAP sensor chip at
2 uL/min flow rate. For kinetics measurements, 12.5 nM biotinylated hu-1L-36a and hu-
IL-36y; 6 nM biotinylated hu-IL-36p was captured at 10 pL/min to achieve 25-40
response units in the second flow cell (FC2). FC1 was kept as a reference. Next, 2-fold
serial dilutions of the Fab protein in HBS-P buffer (GE Healthcare, Chicago, IL, USA;
0.01 M HEPES pH 7.4, 0.15 M NaCl, 0.005% surfactant P20) from low (0.78 nM of
mAb2.0 Fab, 1.56 nM of mAb6.0 Fab) to high (100 nM of mAb2.0 Fab, 200 nM of
mAb6.0 Fab) were injected (flow rate: 30 uL/min) at either 25°C or 37°C. The
sensorgram was recorded and subject to reference and buffer subtraction before data
analysis with the BIACORE® 8K Evaluation Software (GE Healthcare, Chicago, IL, USA;
version 1.1.1.7442). Association rates (kon) and dissociation rates (ko) were calculated
using a simple one-to-one Langmuir binding model. The equilibrium dissociation
constant (Kp) was calculated as the ratio of Kei/Ken,

[0264] The Biacore affinity results for mAb2.0 Fab and mAb6.0 Fab are summarized
below in Table 5.

[0265] Table 5: Binding affinity of selected anti-IL-36 antibodies at 25°C and 37°C (Ko,

kon, koff)
1:1 binding fit Kp (nM) Kon (1/MS) Kot (1/5)
Biotinylated
Fab hu-IL-36 25°C 37°C 25°C 37°C 25°C 37°C
mAb2.0 hu-1L-36a 1.2 0.3 3.45*10° | 1.69*10° | 4.13*10* | 5.02*10*
mAb6.0 hu-1L-36 1.79 1.93 | 4.04*10* | 6.11*10* | 7.23*10° | 1.18*10*
mAb2.0 hu-1L-36y 0.98 1.61 3.66*10° | 6.71*10°% | 3.58*10* | 1.08*10

[0266] E. Functional activity of recombinant anti-IL-36 antibodies in cell-based assays
[0267] hu-IL-36-blocking activity of antibodies in HEK Blue reporter assay

[0268] The recombinant anti-hu-IL-36 antibodies derived from the eight parental yeast
clones, mAb1.0 — mAb8.0, were tested to determine their abilities to block hu-IL-36a, hu-
IL-36p and hu-IL-36y mediated activation of the IL1RL2/IL1RAP pathways using the
HEK-Blue IL-1/IL-33 sensor cells transiently transfected with the IL-36 receptor, IL1RL2.
[0269] HEK-Blue SEAP assays using recombinant anti-hu-IL-36 antibodies were
performed similarly to the assay described above with yeast cell culture SN. Briefly, the
antibody was incubated with cells, in the absence of agonist within the standard growth
medium, for one hour at 37°C with 5% CO,. Following the one-hour incubation, the

desired agonist, at the estimated ECs, concentration, was added to a final volume 200
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HL and the experiment was allowed to proceed for an additional 24 hours. The negative
control (NC), represents cells exposed to growth medium only, while the positive control
(PC) represents cells exposed to the agonist only (in the absence of antagonistic or
cantral antibodies).

[0270] To determine the half maximal inhibitory concentration (ICsq) of the antibodies
(including Fabs as described in the following Examples), a seven-point serial dilution
series was used (starting at the concentration indicated). As with the agonist dose
response curves described herein, non-linear regression analysis was performed using
GraphPad Prism 7 software to determine the ICsy value from the assay results.

[0271] Hu-IL-36a (SEQ ID NO: 1), hu-IL-36 (SEQ ID NO: 2), and hu-IL-36y (SEQ ID
NQO: 3), were used as agonists in the following HEK-Blue assays. Dose responses were
carried out for all of the mAbs. Results of these HEK Blue assays are shown below in
Table 6.

[0272] Table 6: IL-36 inhibition in HEK Blue assay of recombinant anti-hu-IL-36
antibodies

ICs0 (NM)

Antibody hu-IL-36a | hu-IL-368 | hu-IL-36y
mAb1.0 43 N.D. 5.3
mAb2.0 5.7 N.D. 75
mAb3.0 90 N.D. 30
mAb4.0 16 N.D. 52
mAb5.0 95 N.D. 142
mAb6.0 N.D. 0.64 N.D.
mAb7.0 N.D. 1.4 N.D.
mAb8.0 N.D. 0.34 N.D.

N.D. = no blocking activity detected

[0273] As shown by the HEK Blue assay results of Table 6, of all antibodies tested
mAb2.0 demonstrated the most potent blocking activity for both hu-IL-36a and hu-IL-36y,
whereas mAb6.0 demonstrated potent blocking activity for hu-IL-368.

[0274] Cy-IL-36-blocking activity of antibodies in HEK Blue reporter assay

[0275] The recombinant anti-hu-1L-36 antibodies mAb2.0 and mAb6.0 were tested to
determine their abilities to block cynomolgus monkey IL-36 (cy-IL-36a, cy-IL-36B and cy-
IL-36y)-mediated activation of the IL1RL2/IL1RAP pathways using the HEK-Blue IL-1/IL-
33 sensor cells transiently transfected with the human IL-36 receptor IL1RL2. HEK-Blue

SEAP assays performed using cynomolgus monkey IL-36 were performed similarly to
the assay described above with human IL-36 cytokines. Cy-IL-364q, cy-IL-36, and cy-IL-
36y, were used as agonists in this HEK-Blue assay. Agonist dose-response curves,
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consisting of a twelve-point serial dilution series, were generated to demonstrate potent
signaling of the cy-IL-36 cytokines through the human IL1RL2/IL1RAP pathways, and to
provide an estimate of the half maximal effective concentration (ECso) of agonist to be
used in the assay. Ta determine the half maximal inhibitory concentration (ICso) of the
antibodies an eleven-point serial dilution series was used. As with the agonist dose
response curves mentioned previously, non-linear regression analysis was performed
using GraphPad Prism 7 software to determine the ICs; value from the assay results.
Dose responses were carried out for all of the mAbs. mAb2.0 demonstrated potent
blocking activity for cy-IL-36a and cy-IL-36y (ICse 0.56 nM and 1.71 nM, respectively),
whereas mAb6.0 demonstrated potent blocking activity for cy-IL-36B (ICse 1.96 nM).
[0276] Blocking activity of anti-hu-IL-36 antibodies in IL-36-stimulated IL-8 secretion by
HaCat cells

[0277] The human keratinocyte cell line HaCat is derived from in vitro spontaneously
transformed keratinocytes from histologically normal skin. The HaCat cell line is
commercially available and was obtained from AddexBio (catalog # T002000). The
cryopreserved cells were thawed and maintained using the general guidelines
recommended by the manufacturer. HaCat cells were maintained in a growth medium
consisting of DMEM with L-Glutamine, 4.5g/L Glucose and Sodium Pyruvate (Corning),
supplemented with 10% fetal bovine serum (Atlanta Biologicals) that was heat-
inactivated prior to use (56°C for 30 minutes), 100 IU/mL penicillin and 100 pg/mL
streptomycin, 1 mM sodium pyruvate (Corning). The day prior to experimental use,
HaCat cells were seeded on flat-bottom, 96-well plates at 10,000 cells/well to be at ~80-
85% confluency the day of use.

[0278] Prior to use in antibody blocking assays, the agonist ECse was determined by
performing an agonist dose-response curve in a similar manner as described in Example
2 for the HEK Blue cells but with the following modifications. Following addition of the
agonist to HaCat cells in wells containing HaCat cell growth medium only (final volume
200 pL), the cells were returned to the tissue culture incubator (37°C with 5% CO) for 24
hours. Tissue culture supernatant was then collected and stored at -20°C.

[0279] The antibody blocking assays were performed as above for HEK Blue cells but in
a manner conducive to obtaining ICso values, with modifications to specifically account
for HaCat cell usage. Briefly, the anti-hu-IL-36 IgG antibody, the natural IL-36 antagonist
IL-36Ra, or an appropriate antibody control (e.g., Hu IgG1 Cirl), was incubated with
HaCat cells for 1 hour at 37°C, followed by the addition of agonist (IL-36a, IL-36p, or IL-
36y). The experiment was allowed to proceed far an additional 24 hours (37°C with 5%
CQOy»), with cell culture supernatants collected and quantification of IL-8 performed as

described below.
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[0280] A human IL-8 ELISA kit (Thermo Fisher Scientific) was used to quantify the level
of IL-8 within the supernatant according to the manufacturer guidelines. The raw data
obtained was analyzed using GraphPad Prism software, with interpolations performed
using linear regression analysis. Interpolated data was then analyzed using non-linear
regression 3 parameter analysis to derive agonist ECse and antibody ICsp values.

[0281] As shown by the results in FIG. 1A and FIG. 1C, mAb2.0 demonstrated potent
blocking activity for hu-IL-36a and hu-IL-36y (ICso 0.28 nM and 1.23 nM, respectively),
whereas as shown in FIG. 1B, mADb6.0 demonstrated potent blocking activity for hu-IL-
36B (ICs0 0.082 nM) in the HaCat human keratinocyte cell line. The blocking potency of
mAb2.0 for hu-IL-36a and hu-IL-36y was superior to that of the natural antagonist IL-
36Ra (100-fold and 12-fold, respectively), and the blocking potency of mAb6.0 for hu-IL-
36B was superior to that of IL-36Ra (1000-fold).

[0282] Activity of anti-IL-36 antibodies in blocking IL-36-stimulated IL-8 secretion by

primary human keratinocytes

[0283] Primary human neonatal pooled keratinocytes (HEKn) are commercially available
and were obtained from ThermoFisher (catalog # A13401). Cells were isolated from
normal (disease free) donated human tissue and cryopreserved by the manufacturer.
The cells were thawed and maintained using the general guidelines recommended by
the manufacturer. HEKn cells were maintained in a growth medium consisting of EpiLife
Medium (ThermoFisher) with Human Keratinocyte Growth Supplement (ThermoFisher),
100 IU/mL penicillin and 100 pg/mL streptomycin. The day prior to experimental use,
HEKn cells were seeded on flat-bottom, 96-well plates at 10,000 cells/well to be at ~80-
85% confluency the day of use.

[0284] Prior to use in antibody blocking assays, the agonist ECse was determined by
performing an agonist dose-response curve in a similar manner as described in Example
2 for the HaCat cells but with the following modifications. Following addition of the
agonist to HEKn cells in wells containing cell growth medium only (final volume 200 pL),
the cells were returned to the tissue culture incubator (37°C with 5% CO,) for 24 hours.
Tissue culture supernatant was then collected and stored at -20°C.

[0285] The antibody blocking assays were performed as above for HaCat cells. Briefly,
xIL-36 1gG, or an appropriate antibody control (e.g., Hu IgG1 Ctrl), was incubated with
HEKn cells, as indicated, for 1 hour at 37°C, followed by the addition of agonist (IL-36q,
IL-36B, or IL-36y). The experiment was allowed to proceed for an additional 24 hours
(37°C with 5% CO,), with cell culture supernatants collected and quantification of IL-8
performed as described below.

[0286] A human IL-8 ELISA kit (Thermo Fisher Scientific) was used to quantify the level

of IL-8 within the supernatant according to the manufacturer guidelines. The raw data
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obtained was analyzed using GraphPad Prism software, with interpolations performed
using linear regression analysis. Interpolated data was then analyzed using standard
non-linear regression 3 parameter analysis to derive agonist ECse and antibody 1Cso
values.

[0287] As shown by the HEKn assay results in FIG. 2A and FIG. 2C, mAb2.0
demonstrated potent blocking activity for hu-IL-36a and hu-IL-36y (ICso 0.33 nM and 2.27
nM, respectively), whereas as shown in FIG. 2B, mAb6.0 demonstrated potent blocking

activity for hu-IL-368 (ICso 1.75 nM) in primary human adult keratinocytes.

Example 3: Activity of mAb6.0 HC/mAb2.0 LC chimera mAb6.0_2.0 in binding
and blocking hu-IL-363
[0288] mAbE.0_2.0 was generated similar to other IgGs described in Example 2 above,
except by co-transfecting the heavy chain of mAb6.0 and the light chain of mAb2.0.
[0289] Surface plasmon resonance (SPR) analysis was used to determine binding
affinity for hu-I1L-368 of mAb6.0_2.0 IgG using a BIACORE ™ 8K instrument (GE
Healthcare, Chicago, IL, USA). Briefly, 6 nM mAb6.0_2.0 IgG or mAb6.0 IgG in HBS-P
buffer (GE Healthcare, Chicago, IL, USA; 0.01 M HEPES pH 7.4, 0.15 M NaCl, 0.005%
surfactant P20) was captured on a protein A sensor chip (GE Healthcare, Chicago, IL,
USA) a 10 pL/min to achieve 50-60 response units in the second flow cell (FC2). FC1
was kept as a reference. Next, 3-fold serial dilutions of hu-IL-368 in HBS-P buffer from
low (0.046 nM of hu-IL-36) to high (100 nM of hu-IL-368) were injected (flow rate: 30
pL/min) at either 37°C. The sensargram was recorded and subject to reference and
buffer subtraction before data analysis with the BIACORE® 8K Evaluation Software (GE
Healthcare, Chicago, IL, USA; version 1.1.1.7442). Association rates (kon) and
dissociation rates (korr) were calculated using a simple one-to-one Langmuir binding
model. The equilibrium dissociation constant (Ko) was calculated as the ratio of kgi’kon.
[0290] mAb6.0_2.0 IgG bound hu-IL-368 with a Ko of 6.7 nM (kon = 3.20x10° 1/Ms, Kt =
2.14x103 1/s) while mAb6.0 IgG bound hu-IL-368 with a Kp of 0.42 nM (kon = 3.62x10°
1/Ms, kot = 1.15x10 1/s). Thus mAb6.0_2.0 bound hu-IL-36p with a 16-fold lower affinity
than mAb6.0.
[0291] To determine the blocking potency and efficacy of mAb6.0_2.0 IgG in vitro, we
evaluated its ability to inhibit hu-IL-36B-stimulated IL-8 secretion by HaCat cells. HaCat
cell assays were performed as described in Example 2. Briefly, mAb6.0_2.0 19G, mAbG.0
IgG, or an appropriate antibody control (e.g., Hu IgG1 Ctrl), was incubated with HaCat
cells for 1 hour at 37°C, followed by the addition of hu-IL-368 agonist. The experiment
was allowed to proceed for an additional 24 hours (37°C with 5% CO,), with cell culture
supernatants collected and quantification of IL-8 performed as described in Example 2.
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Interpolated data was then analyzed using standard non-linear regression analysis in
GraphPad Prism software to derive antibody ICs values.

[0292] mAbE.0_2.0 IgG was found to inhibit hu-IL-36p-stimulated IL-8 secretion by
HaCat keratinocyte cell line with a 16-fold lower potency than mAb6.0 IgG (mAb6.0_2.0
ICs0 = 12.7 nM; mADb6.0 ICso = 0.8 NM).

Example 4: Affinity maturation of anti-IL-36 antibodies using phage library
panning
[0293] This example illustrates the preparation of affinity matured versions of the
mAb6.0_2.0 and mAb2.0 antibodies with improved affinities for IL-368 and IL-36a/y.
[0294] A Mutation to prevent pyroglutamate conversion
[0295] To prevent the formation of pyroglutamate variants, glutamine (Q or Gin) may be
mutated to glutamate (E or Glu) (Amphlett, G. et al., Pharm. Biotechnol., 9:1-140 (1996)).
Position 1 (according to Kabat numbering) in the heavy chain variable domains and light
chain variable domains of mAb2.0 and mAb6.0 was mutated from glutamine (Q) to
glutamate (E) by gene synthesis, resulting in antibodies mAb2, mAb6 and mAb6 2. The
variable domains were cloned into a mammalian Fab expression construct containing an
8xHis tag to generate Fab proteins. Similar mutations at position 1 may also be made in
mAb1.0, mAb3.0, mAb4.0, mAb5.0, mAb7.0 and mADb8.0.
[0296] B. mAb6_2 affinity maturation NNK library construction and panning
[0297] To improve the affinity of mAb6 heavy chain paired with mAb2 light chain
{(mAb6_2, one arm for common light chain bispecific molecule) against human IL-368,
phage libraries were constructed from mAb6_2 in Fab-amber format for monovalent Fab
phage display with heavy chain HVR residues (i.e., HVR-H1, HVR-H2, and HVR-H3)
randomized using the NNK degenerate codon that encodes for all 20 amino acids with
32 codons (Brenner et al., 1992) (with mAb2 light chain residues kept unchanged).
Libraries were designed to allow one NNK mutation in each of the three heavy chain
HVRs. Synthesized mutagenesis oligonucleotides were then used to construct heavy
chain libraries using Kunkel mutagenesis (Kunkel et al., 1987). The resultant library DNA
was electroporated into E. coli XL1 cells, yielding approximately 4X10°¢ transformants.
Phage libraries were incubated in SUPERBLOCK™ PBS buffer (Pierce) and 0.05%
TWEEN® 20 for 30 min and then applied on human IL-36B coated plate for first round
panning. In the subsequent two to three rounds, phage libraries were incubated with
decreasing concentration of biotinylated human IL-368 with 1000x non-biotinylated
human IL-36p as competitor in solution to increase the selection stringency.
[0298] C. Characterization of mAb6_2 phage variants from affinity maturation NNK
library
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[0299] Selected phages with top binding signal were purified to perform phage
competition ELISA. The optimal phage concentration was incubated with serially-diluted
human IL-36B in ELISA buffer (0.5% BSA and 0.05% TWEEN®20 in PBS) in NUNC F
plate for two hours. 80 pl of the mixture was transferred to human IL-36p coated wells far
15 min ta capture unbound phage. The plate was washed with wash buffer (0.05%
TWEEN®20 in PBS), and HRP-conjugated anti-M13 antibody (Sino biological, Cat #
11973-MMO05-H-50) was added in ELISA buffer for 30min. The plate was incubated at
room temperature for one hour with agitation, washed six times with wash buffer and
developed for 15 minutes by addition of 100 pL/well of 1 Step Turbo TMB substrate
(ThermoFisher, Cat# 34022). The enzymatic reaction was stopped using 50 uL/well of
2N H>S504. Plates were analyzed using a Perkin Elmer plate reader (Envision 2103
multilabel reader) at 450 nm. The absorbance at 450 nm was plotted as a function of
antigen concentration in solution to determine phage 1Css. This was used as an affinity
estimate for the Fab clone displayed on the surface of the phage. Real affinities for
purified Fab molecules for the phage variants were also measured using Biacore
{method described in detail in section E below). Variant HVR sequences, phage 1Cso
summary and Kp values are shown below in Table 7.

[0300] Table 7. mAb6 2 variant HVR sequences, 1Cso and Kp values against hu-IL-368

HVR-H1 HVR-H2 HVR-H3 ICso Biacore

Variant | (30-35A) (50-61) (93-102) (nM) | Ko (nM)
mAb6 2 TSSNYYW | SIDYTGSTYYNP | ARGKYYETYLGFDV | 8.57 40.1
mAb6_2.1 TSTNYYW | NIDYTGSTYYNA | ATGKYYETYLGEDV | 0.77 3.50
mAb6 2.2 | TSSNAYW | SIDYTGSTAYNP | AHGKYYETYLGFDV | 1.04 255
mAb6 2.3 | TASNYYW | SIDYTGSTYYNT | ATGKYYETYLGFDV | 0.49 1.62
mAb6 2.4 | TASNYYW | SIDYTGSTYYNP | ATGKYYETYLGFDV ND 1.05

[0301] D. Next generation sequencing of mAb6_2 affinity maturation libraries

[0302] In order to further improve the affinity of mAb6_2, next-generation sequencing
(NGS) of mAb6_2 affinity maturation libraries was performed. Phagemid double-stranded
DNA was isolated from E. coli XL-1 cells carrying phagemids from the initial phage
library (unsorted libraries) and from the second and third rounds of solution selection
(sorted libraries). Purified DNA was used as the template to generate amplicons of VH
regions using the lllumina 16s library preparation protocol. Sequencing adapters and
dual-index barcodes were added using the lllumina Nextera XT Index Kit. In preparation
for sequencing on an lllumina MiSeq instrument (lllumina, San Diego, USA), adapter-
ligated amplicons were subjected to standard lllumina library denaturing and sample
loading protocol using MiSeq Reagent Kit v3 (600 cycles). Paired-end sequencing was
performed to cover the entire length of the amplicon with insert size of 200bp to 300bp.
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[0303] Paired-end sequencing data were first assembled using paired-end assembler

PANDAseq (Masella et al., 2012) to obtain complete amplicons. Quality control (QC) was

then performed on identified amplicons, where each amplicon was checked for the

absence of sequence insertions or deletions and stop codons, and each CDR sequence

was allowed to carry only up to one NNK mutation and no non-NNK mutations. Position

weight matrices were generated by calculating the frequency of all mutations of every

randomized position. Enrichment ratios for each mutation were calculated by dividing the

frequency of a given mutation at a given position in the sorted sample with the frequency

of the very same mutation in the unsorted sample, as described previously (Koenig et al.,

2015). Predicted mutations in their HVRs that supported improved binding of mAb6_2 to

hu-IL-36B are summarized in Table 8 below.
[0304] Table 8. Predicted mutations in mAb6_2 supporting hu-IL-36p binding

Domain

Position

Substitutions with Improved Binding

HVR-H1!

T30

D,E,N

S31

S32

Y34

W35A

HVR-H2?

S50

151

Y53

T54

G55

S56

157

Y58

N60

P61

HVR-H3®

R94

K96

E99

'THVR-H1 from positions 30-35A
’HVR-H2 from positions 50-61
*HVR-H3 from positions 93-102

[0305] E. Characterization of mAb6_2 affinity-improved NGS variants
[0306] Generation of mAb6 2 affinity-improved NGS Fab variants

[0307] According to predicted mutations from NGS analysis (shown in Table 8 above),

selected mAb6_2 NGS Fabs with variant HVR sequences (shown below in Table 9) were

synthesized for cloning into a mammalian Fab expression construct containing an 8xHis

tag to generate Fab proteins. Plasmids encoding the heavy or light chain were

transiently transfected into Expi293F cells (Thermo Fisher) according to the
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manufacturer’s protocol using a 1:1 ratio of HC:LC. Fabs were purified with a HisPur Ni-
NTA column by diluting supernatant 1.5x with 1x phosphate-buffered saline pH 7.2
(PBS), adding 10 mM imidazole, and binding to resin in batch mode for 2 hours. Resin
was flowed over a column and washed with 20 CV PBS + 20 mM imidazole and eluted
with 5 CV PBS + 250 mM imidazole. Samples were buffer exchanged to PBS using a
PD10 column (GE).

[0308] Affinity determination of mAb6 2 affinity-improved NGS Fab variants using SPR
[0309] To determine the binding affinity of recombinant mAb6_2 NGS Fab variants to
human IL-363 at 37°C, SPR measurements with a BIACORE ™ 8K instrument were
performed. Briefly, a 1:4 dilution of Biotin CAPture Reagent (GE) into HBS-EP buffer
(0.01 M HEPES pH 7.4, 0.15 M NaCl, 3 mM EDTA, 0.005% Surfactant P20) was applied
to a CAP sensor chip at 2 uL/min flow rate. For kinetics measurements, 6 nM biotinylated

human IL-36p was captured at 10 uL/min to achieve ~50 response units in the second
flow cell (FC2). FC1 was kept as a reference. Next, 3-fold serial dilutions of Fab in HBS-
P buffer (0.01M HEPES pH 7.4, 0.15M NaCl, 0.005% surfactant P20) from low (3.125
nM) to high (200 nM) were injected (flow rate: 10 uL/min} at 37°C. The sensorgram was
recorded and subject to reference and buffer subtraction before evaluating by
BIACORE® 8K Evaluation Software (version 1.1.1.7442). Association rates (kon) and
dissociation rates (korr) were calculated using a simple one-to-one Langmuir binding
model. The equilibrium dissociation constant (Kp) was calculated as the ratio of Kei/kon.
summarized in Table 9.

[0310] Table 9. mAb6_2 variant HVR sequences, their kon, Kot and Kp values against hu-
IL-36

HVR-H1 HVR-H2 HVR-H3
Fab Identifier| (30-35A) (50-61) (93-102) kon (1/Ms) | koxt(1/s) |Ko (nM)
mAb6 2 |TSSNYYW|SIDYTGSTYYNP |ARGKYYETYLGFDV | 8.72 x10* |1.28 x10°| 14.7
mAb6 2.5 |TASNYYW|SIDYTGSTYYEP [ATGSYYETYLGFDV| 7.17 x10° |4.76 x10*| 0.66
mAb6 2.6 [TASNYYW|SIDYTGSTYYEP |ATGNYYETYLGFDV | 8.56 x10% |7.05x10* 0.82
mAb6 2.7 |TASNTYW|SIDYTGSTYYNP |ATGKYYETYLGFDV| 2.97 x10° |1.80 x10*| 0.61
mAb6 2.8 |TASNYYW|SIDYTGSTYYNP [ASGKYYETYLGFDV| 3.17 x10° [3.43 x10*| 1.08
mAb6 2.9 |TSSNYYW|SIDYTGSTYYNP |[ATGKYYETYLGFDV| 2.99 x10° (4.11 x10*| 1.37
mMAb6_2.10 | TSSNYYW [SIDYTGSTYYQP |ARGNYYETYLGFDV | 4,15 x10° |1.03 x10°| 2.47

[0311] F. mAD2 affinity maturation NNK library construction and panning

[0312] To further improve the human IL-36a and human IL-36y affinity of anti-IL-36
mAb2, phage libraries were constructed from mAb2 in Fab-amber format for monovalent
Fab phage display with heavy chain HVR residues (i.e., HVR-H1, HVR-H2, and HVR-H3)
randomized using the NNK degenerate codon that encodes for all 20 amino acids with
32 codons (Brenner et al., 1992) (with mAb2 light chain residues kept unchanged).
Libraries were designed to allow one NNK mutation in each of the three heavy chain
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HVRs. Synthesized mutagenesis oligonucleotides were then used to construct heavy
chain libraries using Kunkel mutagenesis (Kunkel et al., 1987). The resultant library DNA
was electroporated into E. coli XL1 cells, yielding approximately 4X10° transformants.
Phage libraries were incubated in SUPERBLOCK™ PBS buffer (Pierce) and 0.05%
TWEEN® 20 for 30 min and then applied on human IL-36a or human IL-36y coated
plates for first round panning. In the subsequent two to three rounds, phage libraries
were incubated with decreasing concentrations of biotinylated human IL-36a or human
IL-36y with 1000x non-biotinylated human IL-36a or human IL-36y as competitor in
solution to increase the selection stringency.

[0313] G. Characterization of mAb2 phage variants from affinity maturation NNK library
[0314] Selected phages with top binding signal were purified to perform phage
competition ELISA. The optimal phage concentration was incubated with serially-diluted
human IL-36a or human IL-36y in ELISA buffer in NUNC F plate for two hours. 80 pl of
the mixture was transferred to human IL-36a or human IL-36y coated wells for 15 min to
capture unbound phage. The plate was washed with wash buffer (0.05% TWEEN®20 in
PBS), and HRP-conjugated anti-M13 antibody (Sino biological, Cat # 11973-MMO05-H-
50) was added in ELISA buffer for 30min. The plates were washed and developed as
described above. The absorbance at 450 nm was plotted as a function of antigen
concentration in solution to determine phage IC50. This was used as an affinity estimate
for the Fab clone displayed on the surface of the phage. See Table 10 below for a
summary of variant HVR sequences and phage ICso.

[0315] Table 10: mAb2 HVR sequences and their ICs values against hu-1L-36a and hu-
IL-36y.

Phage ICso Phage ICs¢
HVR-H1 HVR-H2 HVR-H3 (nM) (nM)

Variant | (30-35A) (50-61) (93-102) hu-IL-36a hu-IL-36y
mAb2 | STSSYYW | SIYYTGNTYYNP |ARVRYGVGVPRYFDP 1.20 3.20
mAb2.1 | SDSSYYW | SIYYTGNTYYNS |ARVRYGVGVPRYFDP 1.03 4.86
mAb2.2 | SESSYYW | SIYYTIGNTYYNP |AGVRYGVGVPRYFDP 0.75 3.79
mAb2.3 | STSSDYW | SIYYTIGNTYYLP | SRVRYGVGVPRYFDP 0.82 2.39
mAb2.4 | SNSSYYW | SIYYTGNTYYLP |ARVRYGVGVPRYFDP 0.68 1.52
mAb2.5 | SESSYYW | SIYYTGNTYYLP |ARVRYGVGVPRYFDP 0.77 1.88
mAb2.6 | STSSYHW | SIYYTGNTYYMP | VRVRYGVGVPRYFDP 1.62 1.99
mAb2.7 | SRSSYYW | SIYYTGNTYYWP | TRVRYGVGVPRYFDP 1.20 1.53

[0316] H. Next-generation sequencing of mAb2 affinity maturation libraries

[0317] In order to further improve the affinity of mAb2, next-generation sequencing
(NGS) of mAb2 affinity maturation libraries was performed. Phagemid double-stranded
DNA was isolated from E. coli XL-1 cells carrying phagemids from the initial phage
library (unsorted libraries) and from the second and third rounds of solution selection
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(sorted libraries). Purified DNA was used as the template to generate amplicons of VH

regions using lllumina 16s library preparation protocol. Sequencing adapters and dual-

index barcodes were added using lllumina Nextera XT Index Kit. In preparation for

sequencing on lllumina MiSeq, adapter-ligated amplicons were subjected to standard

lllumina library denaturing and sample loading protocol using MiSeq Reagent Kit v3 (600

cycles). Paired-end sequencing was performed to cover the entire length of the amplicon

with insert size of 200bp to 300bp.

[0318] Paired-end sequencing data were first assembled using paired-end assembler

PANDAseq (Masella et al., 2012) to obtain complete amplicons. Quality cantral (QC) was

then performed on identified amplicons, where each amplicon was checked for no

insertion or deletion of sequences and no stop codons, each CDR sequence was

allowed to carry only up to one NNK mutation and no non-NNK mutation. Position weight

matrices were generated by calculating the frequency of all mutations of every

randomized position. Enrichment ratios for each mutation were calculated by dividing the

frequency of a given mutation at a given position in the sorted sample with the frequency

of the very same mutation in the unsorted sample, as described previously (Koenig et al.,

2015). The predicted mutations in the HVRs that support the binding improvement of

mAb2 to hu-IL-36a or hu-IL-36y are summarized in Table 11.
[0319] Table 11. Predicted mutations in mAb2 supporting human IL-36a and IL-36y

binding
Domain Position Substitutions with Improved Binding
HVR-H1' S30 D
T31 ADEGHKNPQRS
S32 D,E,G KN,P,R
533 G,K,N,P
Y34 ADEEG,HMNQST VW
Y35 AF,GHMN,Q
HVR-H22 S50 F,LM Q
151 AGLRSTV
Y52 ADEFGHKLMNPQRSTW
Y53 ADEFGHKNPQRSTW
154 D,E,K,N, P, Q
G55
N56 D,E,G,H I,K,MP,R, S
157 AEFGHKPQRSVWY
Y58 W
N60 ADEKLMPQST
HVR-H3* A93 \
R94 A G NQT
Va5 AFLKLMQ,S
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R96 ALK LMPQSTV
Y97 H LV
Vo9 AFGKMNQRSTWY
G100 N,R, S, T
Y100D FHLLMQR

"HVR-H1 from positions 30-35A
2HVR-H2 from positions 50-61
S HVR-H3 from positions 93-102

[0320] /. Characterization of mAb2 affinity improved NGS variants

[0321] Generation of mAb2 affinity improved NGS Fab variants

[0322] According to predicted mutations from NGS analysis (Table 11 above) selected
mAb2 NGS Fab HVR variant sequences (shown in Table 12 below) were synthesized for
cloning into a mammalian Fab expression construct containing an 8xHis tag to generate
Fab proteins. Plasmids encoding the heavy or light chain were transfected into
Expi293F cells (Thermo Fisher) using a 1:1 ratio of HC:LC. Fabs were purified with a
HisPur Ni-NTA column by diluting supernatant 1.5x with 1x phosphate-buffered saline pH
7.2 (“PBS”), adding 10 mM imidazole, and binding to resin in batch mode for 2 hours.
Resin was flowed over a column and washed with 20 CV PBS + 20 mM imidazole and
eluted with 5 CV PBS + 250 mM imidazole. Samples were buffer exchanged to PBS
using a PD10 column (GE).

[0323] Table 12: mAb2 NGS Fab variant HVR sequences

HVR-H1 HVR-H2 HVR-H3

Fab Identifier (30-35A) (50-61) (93-102)
mAb2 STSSYYW SIYYTGNTYYNP ARVRYGVGVPRYFDP
mADb2.8 SDSSYYW SIYYTGETYYAP ARLRYGVGVPRYFDP
mAb2.9 SDSSYYW SIYYTGETYYAP ARVKYGVGVPRYFDP
mAb2.10 SDSSYYW SIYYTGETYYAP ARVRYGVGVPRHFDP
mAb2.11 SESSYYW SIYYTGETYYAP ARLRYGVGVPRYFDP
mAb2.12 SESSYYW SIYYTGETYYAP ARVKYGVGVPRYFDP

[0324] Affinity determination of mAb2 affinity-improved NGS Fab variants using
SPR

[0325] To determine the binding affinity of recombinant mAb2 NGS Fab variants to
human IL-36a and human [L-36y at 37°C, SPR measurements with a BIACORE ™ 8K
instrument were performed. Briefly, a 1:4 dilution of Biotin CAPture Reagent (GE) into
HBS-EP buffer (0.01 M HEPES pH 7.4, 0.15 M NaCl, 3 mM EDTA, 0.005% Surfactant
P20) was applied to a CAP sensor chip at 2 uL/min flow rate. For kinetics
measurements, 3 nM biotinylated human IL-36a and human IL-36y was captured at 10
uL/min to achieve ~50 response units in the second flow cell (FC2). FC1 was kept as a
reference. Next, 3-fold serial dilutions of Fab in HBS-P buffer (0.01M HEPES pH 7.4,
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0.15M NacCl, 0.005% surfactant P20) from low (3.125 nM) to high (200 nM) were injected

(flow rate: 10 uL/min) at 37°C. The sensorgram was recorded and subject to reference

and buffer subtraction before evaluating by BIACORE® 8K Evaluation Software (version

1.1.1.7442). Association rates (kon) and dissociation rates (koi) were calculated using a

simple one-to-one Langmuir binding model. The equilibrium dissociation constant (Kp)

was calculated as the ratio of keit/kon. summarized in Table 13 below.

[0326] Table 13: mAb2 NGS Fab variants ken, ket and Ko against hu-IL-36a and hu-IL-

36y
hu-IL-36a hu-IL-36y
Fab Kon Kot Kon Kot

Identifier (1/Ms) (1/s) Kp (nM) (1/Ms) (1/s) Kp (nM)

mAb2 1.16E+06 2.64E-04 0.23 1.39E+06 5.74E-04 0.41

mAb2.8 1.83E+06 2.54E-04 0.14 1.80E+06 3.01E-04 0.17

mAb2.9 2.19E+06 2.60E-04 0.12 2.40E+06 5.65E-04 0.24

mAb2.10 1.49E+06 2.22E-04 0.15 1.37E+06 1.80E-04 0.13

mAb2.11 1.91E+06 2.44E-04 0.13 1.92E+06 2.14E-04 0.11

mAb2.12 1.70E+06 2.77E-04 0.16 1.81E+06 5.03E-04 0.28

Example 5: In vitro assessment of blocking activity of anti-IL-36 antibody variants

in hu-1L-36-stimulated IL-8 secretion by HaCat cells

[0327] To determine the blocking potency and efficacy of the affinity-matured mAb2 and
mAb6_2 variants in vitro, we evaluated their ability of their recombinantly produced Fab
fragments to inhibit hu-IL-36-stimulated IL-8 secretion by HaCat cells. HaCat cell assays
were performed as described in Example 2 except that recombinantly expressed anti-IL-
36 or control antibody Fab fragments were used as antagonists in place of IgG. Briefly,
anti-IL-36 Fab, or an appropriate antibody Fab control (e.g., Hu IgG1 Ctrl), was
incubated with HaCat cells for 1 hour at 37°C, followed by the addition of agonist (hu-IL-
364, hu-IL-36B, or hu-IL-36y). The experiment was allowed to proceed for an additional
24 hours (37°C with 5% COy), with cell culture supernatants collected and quantification
of IL-8 performed as described in Example 2. Interpolated data was then analyzed using
standard non-linear regression analysis in GraphPad Prism software to derive antibody
ICso values.

[0328] Table 14: Blocking activity of affinity-matured anti-IL-36 antibody variants in IL-
36-stimulated IL-8 secretion by HaCat cells

ICs0 (NM)
Recombinant mAb IL-36a IL-36P IL-36y
mAb2 Fab 0.3 N.T 0.96
mAb2.10 Fab 0.38 N.T 1.09
mAb2.11 Fab 0.42 N.T 1.05
mAb6 Fab N.T 0.15 N.T
mAb6 2 Fab N.T 3.19 N.T
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mAb6_2.1 Fab N.T 1.64 N.T
mAb6_2.2 Fab N.T 2.22 N.T
mAb6_2.3 Fab N.T 1.31 N.T
mAb6_2.4 Fab N.T 0.13 N.T
mAb6_2.5 Fab N.T 0.2 N.T
mAb6_2.7 Fab N.T 0.2 N.T
mAb6_2.8 Fab N.T 0.33 N.T

[0329] As shown in Table 14, mAb2.10 Fab demonstrated the most potent blocking
activity of hu-IL-36a- and hu-IL-36y-mediated IL-8 production in HaCat cells, with an ICs
of approximately 0.38 nM and 1.09 nM, respectively. As further shown in Table 14,
mAb6_2.7 Fab demonstrated improved blocking activity of IL-36B3-mediated 1L-8

production in HaCat cells, with an 1Cs of approximately 0.2 nM.

Example 6: Generation of anti-IL-36 multispecific antibody mAb2.10/mAbg_2.7
[0330] mAb2.10 and mAb6_2.7 heavy chains were cloned in a “knobs-into-holes” format
{(Ridgway et al, 1996) into pRK expression vector in a two-step cloning process. In step
1, mAb2.10 was synthesized and cloned into a pRK vector (using Agel and BstEIl)
already containing hole mutations (T366S, L368A and Y407V) and a 8X His tag.
mAb6_2.7 was synthesized and cloned into a pRK vector (using Agel and BstEll)
already containing knob mutation (T366W) and a Flag tag. mAb2 light chain was also
cloned in pRK expression vector with no extra mutations. After a successful initial test
of expression and purification of multispecific antibody with tagged constructs, in step 2
of the cloning process, tags were removed from mAb2.10 and mAb6_2.7 heavy chains.
8XHis tag from mAb2.10 was completely removed using a set of primers (Forward
Primer: 5Phos-TAAGCTTGGCCGCCATGGCC-3’ (SEQ ID NO: 514) and Reverse
Primer: 5’Phos-ACCCGGAGACAGGGAGAGGC-3 (SEQ ID NO: 515)) whereas a stop
codon TAA was inserted between mAb6_2.7 heavy chain and the Flag tag using a set of
primers (Forward Primer: 5-CTGTCTCCGGGTTAAGATTACAAGG-3 (SEQ ID NO: 516)
and Reverse Primer: 5-CCTTGTAATCTTAACCCGGAGACAG-3 (SEQ ID NO: 517)).
[0331] The multispecific common light chain antibody mAb2.10/mAb6_2.7 was
expressed in Expi293F cells (Thermo Fisher Scientific, Waltham, MA, USA) according to
the manufacturer’s protocol by co-transfecting plasmids at a mass ratio of 1:1:2 encoding
the heavy chain of mAb2.10 containing hole mutations and N297G (SEQ ID NO: 235),
the heavy chain of mAb6_2.7 containing knob mutations and N297G (SEQ 1D NO:192),
and the light chain of mAb2 (SEQ ID NO: 169). Cells were harvested after 4 days and
the clarified supernatant was applied to MAbSelect Sure columns (GE Healthcare,
Chicago, IL, USA) equilibrated in PBS pH 7.5. Protein was eluted with 100 mM sodium
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citrate pH 3 and the pH neutralized by adding 1.5 M Tris-HCI pH 8.8. Protein containing
fractions were pooled and buffer-exchanged into 50 mM Tris pH 8, 10 mM NaCl. The
protein was then loaded onto a Capto S Impact column (GE Healthcare, Chicago, IL,
USA) equilibrated in 50 mM Tris pH 8, 10 mM NaCl and eluted with a 30 CV gradient of
50 mM Bis-Tris pH 6.5, 10mM NaCl.

[0332] The intact mass of the purified multispecific antibody molecule was confirmed
using a Q Exactive (Thermo Scientific) mass spectrometer in combination with an
Ultimate-3000 (Thermo Scientific) liquid chromatography system. Purified antibody was
injected on a PLRP-S column (Agilent) that was connected to the liquid chromatography
system. The intact mass spectrometry analysis verified that the observed mass matched
the predicted mass of the heterodimer. The absence of homodimer species was also
confirmed by using the Fabricator enzyme (Genovis) that generated a homogenous pool
of F(ab')2 and Fc¢/2 fragments. Each fragment matched the predicted mass.

[0333] Capto S elution fractions containing mAb2.10/mAb6_2.7, as identified by intact
mass spectrometry, were pooled, and loaded onto a Superdex 200pg column (GE
Healthcare, Chicago, IL, USA). Peak fractions containing monodisperse protein were
pooled and stored in 1X PBS, pH 7.5.

Example 7: Non-specific binding assessment of anti-IL-36 multispecific antibody

mAb2.10/mAb&_2.7
[0334] Non-specific binding of multispecific molecute mAb2.10/mAb6_2.7 IgG was
assessed using baculovirus ELISA (Hotzel et al., 2012). Briefly, baculovirus particles
were coated on 86-well Maxisorp plates at a 3% suspension at 4°C overnight. The plates
were then blocked in PBS with 1% BSA and 0.05% Tween-20 at room temperature for
one hour. mAb2.10/mAb6_2.7 IgG at 300 nM, 100 nM, and 33 nM in 1x PBS containing
0.5% BSA and 0.05% Tween 20 (ELISA buffer) were added to the plates for 1 hour and
the plate was washed with 1x PBS with 0.05% Tween 20 (wash buffer). Bound
antibodies were detected with goat anti-human igG conjugated to horseradish
peroxidase (Jackson ImmunoResearch) in ELISA buffer. The plate was incubated at
room temperature for one hour with agitation, washed six times with wash buffer and
developed for 15 minutes by addition of 100 pL/well of 1 Step Turbo TMB substrate
(ThermoFisher, Cat# 34022). Enzymatic reaction was stopped using 50 uL/well of 2 N
H-S0.. Plates were analyzed using a Perkin Elmer plate reader (Envision 2103 muliilabel
reader) at 450 nm and compared to reference antibodies. Compared o positive control,
multispecific molecule mAb2.10/mAb6_2.7 IgG showed no detectable baculovirus ELISA
signal, indicating absence of non-specific binding to baculovirus particles (Table 15).
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[0335] Table 15: Baculovirus ELISA evaluating non-specific binding of multispecific anti-
IL-36 antibody mAb2.10/mAb6_2.7 1gG

Samples 300 nM 100 nM 33 nM 0 nM

Negative Control 0.047 0.048 0.056 0.041

Medium Positive 0.386 0.164 0.081 0.039
Control

mAb2.10/mAb6_2.7 0.073 0.053 0.045 0.040

Example 8: In vitro assessment of activity of anti-hu-IL-36 multispecific antibody
mAb2.10/mAb6_2.7 IgG

[0336] Binding kinetics of anti-IL-36 multispecific antibody mAb2.10/mAb6 2.7

[0337] Surface plasman resonance (SPR) analysis was used to determine the binding

affinity for human and cynomolgus monkey IL-36 (“hu-IL-36" and “cy-IL-36,” respectively)
using a BIACORE ™ 8K instrument as described in Example 2. In-vivo biotinylated hu-
IL-36a-Avi, hu-IL-36B-Avi, hu-IL-36y—Avi, cy-IL-36a-Avi, cy-IL-36B-Avi, or cy-1L-36y-Avi
were analyzed separately for binding to mAb2.10/mAb6_2.7. Briefly, a 1:4 dilution of
Biotin CAPture Reagent (GE Healthcare) into HBS-EP buffer (0.01 M HEPES pH 7.4,
0.15 M NaCl, 3 mM EDTA, 0.005% Surfactant P20) was applied to a CAP sensor chip at
2 uL/min flow rate. For kinetics measurements, 1 nM biotinylated human and cyno IL-
36a-Avi, IL-36y-Avi; 0.8 nM biotinylated human and cyno IL-36B-Avi were captured at 10
hL/min to achieve 15-25 response units in the second flow cell (FC2). FC1 was kept as
areference. Next, 2-fold serial dilutions of mAb2.10/mAb6_2.7 protein in HBS-P buffer
(0.01 M HEPES pH 7.4, 0.15 M NaCl, 0.005% surfactant P20) from low (1.56 nM) to high
(200 nM) were injected (flow rate: 30 puL/min) at either 25°C or 37°C. The sensorgram
was recorded and subject to reference and buffer subtraction before data analysis with
the BIACORE® 8K Evaluation Software (version 1.1.1.7442). Since each multispecific
IgG antibody contains only one Fab arm capable of binding to one IL-36 protein being
assayed, the binding interaction is monovalent. Association rates (kon) and dissociation
rates (Korr) were calculated using a simple one-to-one Langmuir binding model. The
equilibrium dissociation constant (Kp) was calculated as the ratio of Kei/Kon.

[0338] The Biacore affinity results for mAb2.10/mAb6_2.7 are summarized below in
Table 16. mAb2.10/mAb6_2.7 binds to all human and cynomolgus monkey IL-36
cytokines with high and comparable affinities.
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[0339] Table 16: Affinity of mAb2.10/mAb6_2.7 multispecific antibody for hu-IL-36 and
cy-IL-36

25°C 37°C

Kon Kott Ko Kon Ko Kp
Ligand ams) | dms) | oy | amsy | o) | oy
hu-IL-36a 1.34*10° |1.57*10* [1.17 2.23*10°% (4.34*10* |1.95
hu-1L-368 7.6¥10* |4.77*10° ]0.63 9.14*10* [1.68*10* |1.84
hu-IL-36y 1.71*10° |1.22*10* |0.72 2.1*10° [3.41*10* |1.63
cy-1L-36a 1.74*10° |3.35*10* |1.93 2.43*10° |6.25*10* |2.57
cy-IL-36 6.52*10* [6.32*10° |0.97 8.69*10* [2.18*10* |2.51
cy-IL-36y 1.65*10° |1.3*10* |0.79 1.58*10° [1.48*10* [0.94

[0340] Blocking activity of multispecific antibody mAb2.10/mAb6& 2.7 in IL-36-stimulated
IL-8 secretion by HaCat cells

[0341] To determine the blocking potency and efficacy of the multispecific antibody
mAb2.10/mAb6_2.7, we evaluated its ability to inhibit hu-IL-36-stimulated IL-8 secretion
by HaCat cells. A human IgG isotype control (“Hu 1gG1 Ctrl”) was also assayed to serve
as a negative control. HaCat cell assays were performed as described in Example 2
except that recombinantly expressed mAb2.10/mAb6_2.7 or Hu IgG1 Ctrl were used as
antagonists. Briefly, mAb2.10/mAb6_2.7, or an appropriate antibody control (e.g., Hu
IgG1 Citrl), was incubated with HaCat cells for 1 hour at 37°C, followed by the addition of
agonist (hu-I1L-36a, hu-1L-36B, or hu-IL-36y). The experiment was allowed to proceed for
an additional 24 hours (37°C with 5% CO,), with cell culture supernatants collected.
[0342] Quantification of IL-8 in supernatants performed using Cisbio Bioassay’s, HTRF
technology based human IL-8 assay. The assay was performed according to
manufacturer guidelines. An HTRF compatible Spectramax (Molecular Devices) was
used to obtain raw data and calculate the ratio of the acceptor to donor emission signals
at 665 nm and 620 nm respectively in conjunction with SoftMax Pro software (Molecular
Devices). The data obtained was analyzed using GraphPad Prism software, with
interpolations performed using linear regression analysis and weighting defined by
“Weight by 1/Y?". Interpolated data was then analyzed using standard non-linear
regression 3 parameter analysis to derive agonist ECso and antibody ICsp values.

[0343] As shown in FIG. 3A, FIG. 3B, and FIG. 3C, mAb2.10/mAb6_2.7 demonstrated
potent blocking activity of IL-36a-, IL-36B- and IL-36y-mediated IL-8 production in HaCat
cells, with ICso values of approximately 0.38 nM, 0.13 nM, and 1.1 nM, respectively. At 8
nM mAb2.10/mAb6_2.7, 100% of IL-36a-, IL-36B- and IL-36y-mediated IL-8 production
in HaCat cells was inhibited.
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[0344] Blocking activity of multispecific antibody mAb2.10/mAbg 2.7 in IL-36-stimulated

IL-8 secretion by primary human keratinocytes

[0345] To determine the blocking potency and efficacy of the multispecific antibody
mAb2.10/mAb6_2.7 on primary human cells, we evaluated its ability to inhibit hu-IL-36-
stimulated IL-8 secretion by primary adult human keratinocytes. A human IgG isotype
contral (“Hu IgG1 Ctrl”) was also assayed to serve as a negative control. Adult normal
human epidermal keratinocytes were obtained from Lonza. Cells were isolated from
normal (disease free) donated human tissue and cryopreserved by the manufacturer.
The cells were thawed and maintained using the general guidelines recommended by
the manufacturer. HEKa cells were maintained in a growth medium consisting of
supplemented keratinocyte growth media from the Gold BulletKit (Lonza). The day prior
to experimental use, HEKa were seeded on flat-bottom, 96-well plates at 10,000
cells/well to be at ~80-85% confluency the day of use. Primary keratinocyte cell assays
were performed as described in Example 2 with adult human keratinocytes (HEKa),
except that recombinantly expressed mAb2.10/mAb6_2.7 or Hu IgG1 Ctrl were used as
antagonists. Briefly, mAb2.10/mAb6_2.7, or an appropriate antibody control (e.g., Hu
lgG1 Ctrl), was incubated with HEKa cells for 1 hour at 37°C, followed by the addition of
agonist (hu-IL-36a, hu-IL-36B, or hu-IL-36y). The experiment was allowed to proceed for
an additional 24 hours (37°C with 5% CO,), with cell culture supernatants collected and
guantification of IL-8 performed using Cisbio Bioassay’s, HTRF technology based human
IL-8 assay as described above. Interpolated data was then analyzed using standard non-
linear regression analysis in GraphPad Prism software to derive antibody ICs values.
[0346] As shown in FIG. 4A, FIG. 4B, and FIG. 4C, mAb2.10/mAb6_2.7 demonstrated
potent blocking activity of IL-360a-, IL-36B- and IL-36y-mediated IL-8 production in
primary human adult keratinocytes, with 1Cso values of approximately 0.56 nM, 0.11 nM,
and 2.7 nM, respectively. At 8 nM mAb2.10/mAb6_2.7, 100% of IL-36a-, IL-36B- and IL-
36y-mediated IL-8 production in primary human adult keratinocytes was inhibited. This
example demonstrates that the potency of mAb2.10/mAb6_2.7 on primary human cells
is similar to that observed on the human keratinocyte cell line HaCat.

[0347] To demonstrate the independent blocking activity of the Fab arms in the
multispecific antibody mAb2.10/mAb6_2.7 we evaluated its ability to inhibit IL-8 secretion
by primary adult human keratinocytes stimulated by a mixture of hu-IL-36a and hu-IL-
36p using methods similar to those described above with the following modification.
mAb2.10/mAb6_2.7, or an appropriate antibody control (e.g., Hu IgG1 Cirl), was
incubated with HEKa cells for 1 hour at 37°C, followed by the addition of agonists (hu-IL-
36a individually, hu-1L-368 individually, or a mixture of hu-IL-36a and hu-IL-368 at
approximately the ECso of each cytokine). mAb2.10/mAb6_2.7 demonstrated potent
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blocking activity of a mixture of IL-36a and IL-368, with an 1Cso value of approximately
0.44 nM. The ICso values of mAb2.10/mAb6_2.7 against IL-36a and IL-368 individually
were consistent with the blocking 1Cse values reported for primary human adult
keratinocytes above in this example, demonstrating that the IL-36a/IL-36y- and IL-363-
targeting Fab arms of mAb2.10/mAb6_2.7 potently and independently neutralize IL-36q,
IL-36B and IL-36y.

[0348] To determine the potency and efficacy of the multispecific antibody
mAb2.10/mAb6_2.7 against a mixture of IL-36 agonist cytokines, we evaluated the ability
of the antibody to block signaling by a mixture of IL-36q, IL-368 and IL-36y on primary
cells. The ability of mAb2.10/mAb6_2.7 to inhibit IL-8 secretion by primary adult human
keratinocytes stimulated by mixtures of hu-IL-36a, hu-IL-368 and IL-36y was assessed
using methods similar to those described above with the following modifications.
mAb2.10/mAb6_2.7, or an appropriate antibody control (e.g., Hu IgG1 Cirl), was
incubated with HEKa cells for 1 hour at 37°C, followed by the addition of a mixture of
agonists (hu-IL-36a, hu-IL-368, and hu-IL-36y at approximately the ECso-ECss of each
cytokine). The ICsg value of mAb2.10/mAb6_2.7 was determined to be 1.16 nM by
titrating it in the presence of the described cytokine mixture, demonstrating potent
blocking activity in mixtures containing IL-364q, IL-363, and IL-36y.

[0349] Notwithstanding the appended claims, the disclosure set forth herein is also
defined by the following clauses, which may be beneficial alone or in combination, with
one or more other causes or embodiments. Without limiting the foregoing description,
certain non-limiting clauses of the disclosure numbered as below are provided, wherein
each of the individually numbered clauses may be used or combined with any of the
preceding or following clauses. Thus, this is intended to provide support for all such
combinations and is not necessarily limited to specific combinations explicitly provided
below:

1. An anti-IL-36 antibody comprising: (i) a first light chain hypervariable region
(HVR-L1), a second light chain hypervariable region (HVR-L2), and a third light chain
hypervariable region (HVR-L3), and/or (ii) a first heavy chain hypervariable region (HVR-
H1), a second heavy chain hypervariable region (HVR-H2), and a third heavy chain
hypervariable region (HVR-H3); wherein:

(a) HVR-L1 comprises an amino acid sequence selected from
TGSSSNIGAHYDVH (SEQ ID NO: 18), TGSSSNIGAGYDVH (SEQ ID NO: 22),
RASQSVSSNYLA (SEQ ID NO: 38), or RASQTIYKYLN (SEQ ID NO: 42);
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{(b) HVR-L2 comprises an amino acid sequence selected from SNNNRPS (SEQ
ID NQO: 15), GNDNRPS (SEQ ID NO: 19), GNTNRPS (SEQ ID NO: 23), GNRNRPS
(SEQ ID NO: 27), SASSLQS (SEQ ID NO: 39), or AASSLQS (SEQ ID NO: 43);

{c) HVR-L3 comprises an amino acid sequence selected from QSYDYSLRGYV
(SEQ ID NO: 16), QSYDYSLSGYV (SEQ ID NO: 20), QSYDYSLRVYV (SEQ ID NO:
28), QSYDYSLKAYV (SEQ ID NO: 32), QSYDISLSGWYV (SEQ ID NO: 36),
QQTYSYPPT (SEQ ID NO: 40), or QQSSIPYT (SEQ ID NO: 44);

(d) HVR-H1 comprises an amino acid sequence selected from SAYAMHW (SEQ
ID NO: 46), STSSYYW (SEQ ID NO: 50), SSTSYYW (SEQ ID NO: 54), GSRSYYW
(SEQ ID NO: 58), STYAMSW (SEQ ID NO: 62), TSSNYYW (SEQ ID NO: 66), SSYGMH
(SEQ ID NO: 70), SNYAIS (SEQ ID NO: 74), TSTNYYW (SEQ ID NO: 82), TSSNAYW
(SEQ ID NO: 86), TASNYYW (SEQ ID NO: 90), TASNTYW (SEQ ID NO: 106),
SDSSYYW (SEQ ID NO: 122), SESSYYW (SEQ ID NO: 126), STSSDYW (SEQ ID NO:
130), SNSSYYW (SEQ ID NO: 134), STSSYHW (SEQ ID NO: 142), SRSSYYW (SEQ ID
NO: 146), XXXNXYX (SEQ ID NO: 251) wherein X at position 1is T, D, E, or N; X at
position 2is S, A, E, G, K, Q, R, or T; X at position 3is S, A, D, E, G, N, P, Q, or T; X at
position 5is Y, A,E, G, H,M, N, Q, S, T, or V; X at position 7isW, F, |, V,or Y, or
XXXXXXW (SEQ ID NO: 336) wherein X at position 1is S or D; X at position 2is T, A, D,
E,G,H, KN, P,Q,R,orS; Xatposition3is S, D, E, G, K, N, P, or R; X at position 4 is
S,G, K, N,orP; Xatposition5is Y, A, D,E,G,H, M, N,Q, S, T, V, or W; X at position 6
isY,A F, G H MN,orQ;

(e) HVR-H2 comprises an amino acid sequence selected from
VISYDGTNEYYAD (SEQ ID NO: 47), SIYYTGNTYYNP (SEQ ID NO: 51),
SIHYSGNTYYNP (SEQ ID NO: 55), SIHYSGTTYYNP (SEQ ID NO: 59),
GISGGSGYTYYAD (SEQ ID NO: 63), SIDYTGSTYYNP (SEQ ID NO: 67),
VISYGGSERYYAD(SEQ ID NO: 71), GILPILGTVDYAQ (SEQ ID NO: 75),
NIDYTGSTYYNA (SEQ ID NO: 83), SIDYTGSTAYNP (SEQ ID NO: 87),
SIDYTGSTYYNT(SEQ ID NO: 91), SIDYTGSTYYEP (SEQ ID NO: 99),
SIDYTGSTYYEP (SEQ ID NO: 103), SIDYTGSTYYQP (SEQ ID NO: 119),
SIYYTGNTYYNS (SEQ ID NO: 123), SIYYTGNTYYLP (SEQ ID NO: 131),
SIYYTGNTYYMP(SEQ ID NO: 143), SIYYTGNTYYWP({SEQ ID NO: 147),
SIYYTGETYYAP (SEQ ID NO: 151), XXDXXXXXXYXX (SEQ ID NO: 284) wherein X at
position 1is S, N, or T; X at position 2 is |, M, or V; X at position 4 is Y, or H; X at
position 5is T, H, L, or N; X at position 6is G, A, D, E, H, K, N, Q, R, §, or T; X at
position 7is S, A, D, Q, or T; X at position 8is T, A, D, or E; X at position 9is Y, A, F, Q,
S, or W; X at position 11 is N, D, E, H, P, or Q; X at position 12is P, A, or E, or
XXXXXXXXXYXP (SEQ ID NO: 379) wherein X at position 1is S, F, I, M, or Q; X at
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position 2is |, A, G,L, R, S, T, or V; X at position 3is Y, A, D, E, F, G, H, K, L, M, N, P,
Q,R, S, T,orW; Xatposition4isY,A,B,E,F,G,H,K,N,P,Q,R, S, T, or W; X at
position 5is T, D, E, K, N, P, or Q; X at position 6 is G or Q; X at position 7 is N, D, E, G,
H, I, K,M,P,R,orS; Xatposition8is T,A,E,F, G,H, K, P, Q, R, S, V, W, or Y; X at
position 9is Y or W; X at position 11isN, A, D, E,K,L,M, P, Q, S or T;

(f) HVR-H3 comprises an amino acid sequence selected from ARGIRIFTSYFDS
(SEQ ID NO: 48), ARVRYGVGVPRYFDP (SEQ ID NO: 52), ARVHYGGYIPRRFDH
(SEQ ID NO: 56), ARVAPSYPRVFDY (SEQ ID NO: 60), ARVVTYRDPPASFDY (SEQ ID
NO: 64), ARGKYYETYLGFDV (SEQ ID NO: 68), AREPWYSSRGWTGYGFDV (SEQ ID
NO: 72), AREPWYRLGAFDYV (SEQ ID NO: 76), ATGKYYETYLGFDV (SEQ ID NO: 84),
AHGKYYETYLGFDV (SEQ ID NO: 88), ATGSYYETYLGFDV (SEQ ID NO: 100),
ATGNYYETYLGFDV (SEQ ID NO: 104), ASGKYYETYLGFDV (SEQ ID NO: 112),
ARGNYYETYLGFDV (SEQ ID NO: 120), AGVRYGVGVPRYFDP (SEQ ID NO: 128),
SRVRYGVGVPRYFDP (SEQ ID NO: 132), VRVRYGVGVPRYFDP (SEQ ID NO: 144),
TRVRYGVGVPRYFDP (SEQ ID NO: 148), ARLRYGVGVPRYFDP (SEQ ID NO: 152),
ARVKYGVGVPRYFDP (SEQ ID NO: 156), ARVRYGVGVPRHFDP (SEQ ID NO: 160),
AXGXYYXTYLGFDV (SEQ ID NO: 322) wherein X at position 2is R, A, E, G, H, M, N,
Q, S, T,orY; X at position 4 is K, A, or S; X at position 7is Eor T, or
XXXXXGXXVPRXFDP (SEQ 1D NO: 462) wherein X at position 1 is A or V; X at position
2isR, A G, N,Q,orT; Xatposition3is V, A, F, I, K, L, M, Q, or S; X at position 4 is R,
ALK LM P,Q,S T, orV; Xatposition5is Y, H, |, L, or V; X at position 7 is V, A, F,
G, K,M,N,Q,R,S, T, W, orY; X at position 8is G, N, R, S, or T; X at position 12 is Y,
F,H, 1, L, M, Q,orR.

2. The antibody of clause 1, wherein:
{a) HVR-L1 comprises the amino acid sequence of SEQ ID NO: 18;
{b) HVR-L2 comprises the amino acid sequence of SEQ ID NO: 19; and
{¢) HVR-L3 comprises the amino acid sequence of SEQ ID NO: 20.

3. The antibody of any one of clauses 1-2, wherein:

(a) HVR-H1 comprises the amino acid sequence selected from SEQ ID NO: 66,
82, 86, 90, or 252-283;

{(b) HVR-H2 comprises the amino acid sequence selected from SEQ ID NO: 67,
83, 87, 91, 99, 103, 119, or 285-321; and

(c) HVR-H3 comprises the amino acid sequence selected from SEQ ID NO: 68,
84, 88, 100, 104, 112, 120, or 323-335.

4, The antibody of any one of clauses 1-2, wherein:
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(a) HVR-H1 comprises an amino acid sequence selected from SEQ ID NO: 50,
122, 126, 130, 134, 138, 142, 146, or 337-378;

{(b) HVR-H2 comprises an amino acid sequence selected from SEQ ID NO: 51,
123, 131, 143, 147, 151, or 380-461; and

{c) HVR-H3 comprises an amino acid sequence selected from SEQ ID NO: 52,
128, 132, 144, 148, 152, 156, 160, or 463-513.

5. The antibody of clause 1, wherein:

(a) HVR-L1 comprises the amino acid sequence of SEQ ID NO: 18;

(b) HVR-L2 comprises the amino acid sequence of SEQ ID NO: 19;

(c) HVR-L3 comprises the amino acid sequence of SEQ ID NO: 20;

{(d) HVR-H1 comprises the amino acid sequence selected from SEQ ID NO: 66,
82, 86, 90, or 252-283;

{(e) HVR-H2 comprises the amino acid sequence selected from SEQ ID NO: 67,
83, 87,91, 99, 103, 119, or 285-321; and

(f) HVR-H3 comprises the amino acid sequence selected from SEQ ID NO: 68,
84, 88, 100, 104, 112, 120, or 323-335.

6. The antibody of clause 1, wherein:

(a) HVR-L1 comprises the amino acid sequence of SEQ ID NO: 18;

{b) HVR-L2 comprises the amino acid sequence of SEQ ID NO: 19;

{c) HVR-L3 comprises the amino acid sequence of SEQ ID NO: 20;

{d) HVR-H1 comprises an amino acid sequence selected from SEQ ID NO: 50,
122, 126, 130, 134, 138, 142, 146, or 337-378;

(e) HVR-H2 comprises an amino acid sequence selected from SEQ ID NO: 51,
123, 131, 143, 147, 151, or 380-461; and

(f) HVR-H3 comprises an amino acid sequence selected from SEQ ID NO: 52,
128, 132, 144, 148, 152, 156, 160, or 463-513.

7. The antibody of any one of clauses 1-6, wherein the antibody comprises a light
chain variable domain (V) amino acid sequence having at least 90% identity to a
sequence selected from SEQ ID NO: 13, 17, 21, 25, 29, 33, 37, 41, 77, or 78; and/or a
heavy chain variable domain (V1) amino acid sequence having at least 90% identity to a
sequence selected from SEQ ID NO: 45, 49, 53, 57, 61, 65, 69, 73, 79, 80, 81, 85, 89,
93, 97,101, 105, 109, 113, 117, 121, 125, 129, 133, 137, 141, 145, 149, 153, 157, 161,
or 165.
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8. The antibody of any one of clauses 1-6, wherein the antibody comprises a light
chain variable domain {V.) amino acid sequence having at least 90% identity to SEQ ID
NQO: 17 or 77; and/or a heavy chain variable domain (Vi) amino acid sequence having at
least 90% identity to a sequence selected from SEQ ID NO: 49, 65, 79, 80, 81, 85, 89,
93, 97,101, 105, 109, 113, 117,121, 125, 129, 133, 137, 141, 145, 149, 153, 157, 161,
or 165.

9. The antibody of any one of clauses 1-6, wherein the antibody comprises a light
chain variable domain {V.) amino acid sequence having at least 90% identity to SEQ ID
NQ: 17 or 77; and/or a heavy chain variable domain (V1) amino acid sequence having at
least 90% identity to a sequence selected from SEQ ID NO: 65, 80, 81, 85, 89, 93, 97,
101, 105, 109, 113, or 117.

10. The antibody of any one of clauses 1-6, wherein the antibody comprises a light
chain variable domain {V.) amino acid sequence having at least 90% identity to SEQ ID
NQO: 17 or 77; and/or a heavy chain variable domain (V1) amino acid sequence having at
least 90% identity to a sequence selected from SEQ ID NO: 49, 79, 121, 125, 129, 133,
137, 141, 145, 149, 153, 157, 161, or 165.

11. The antibody of any one of clauses 1-10, wherein the antibody comprises a light
chain (LC) amino acid sequence having at least 90% identity to SEQ ID NO: 169 or 242;
and/or a heavy chain (HC) amino acid sequence having at least 90% identity to a
sequence selected from SEQ ID NO: 170 — 202, 248 - 250, 518 — 616, and 743 -751.

12. The antibody of any one of clauses 1-10, wherein the antibody comprises a light
chain {(LC) amino acid sequence having at least 90% identity to SEQ ID NO: 169 or 242;
and/or a heavy chain (HC) amino acid sequence having at least 90% identity to a
sequence selected from SEQ ID NO: 203 — 241, and 617 - 733.

13. An anti-IL-36 antibody comprising a light chain variable domain (VL) amino acid
sequence having at least 90% identity to a sequence selected from SEQ ID NO: 13, 17,
21, 25, 29, 33, 37, 41, 77, or 78; and/or a heavy chain variable domain (V+) amino acid
sequence having at least 90% identity to a sequence selected from SEQ ID NO: 45, 49,
53, 57, 61, 65, 69, 73, 79, 80, 81, 85, 89, 93, 97, 101, 105, 109, 113, 117, 121, 125, 129,
133, 137, 141, 145, 149, 153, 157, 161, or 165.

14. An anti-IL-36 antibody comprising a light chain variable domain (VL) amino acid
sequence selected from SEQ ID NO: 13, 17, 21, 25, 29, 33, 37, 41, 77, or 78; and/or a

heavy chain variable domain (V4) amino acid sequence selected from SEQ ID NO: 45,
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49, 53, 57, 61, 65, 69, 73, 79, 80, 81, 85, 89, 93, 97, 101, 105, 109, 113, 117, 121, 125,
129, 133, 137, 141, 145, 149, 153, 157, 161, or 165.

15. An anti-IL-36 antibody comprising a light chain variable domain (V) amino acid
sequence having at least 90% identity to SEQ ID NO: 17 or 77; and/or a heavy chain
variable domain (Vy) amino acid sequence having at least 90% identity to a sequence
selected from SEQ ID NO: 49, 65, 79, 80, 81, 85, 89, 93, 97, 101, 105, 109, 113, 117,
121, 125,129, 133, 137, 141, 145, 149, 153, 157, 161, or 165.

16. An anti-IL-36 antibody comprising a light chain variable domain (VL) amino acid
sequence of SEQ ID NO: 17 or 77; and/or a heavy chain variable domain (V4) amino
acid sequence selected from SEQ ID NO: 49, 65, 79, 80, 81, 85, 89, 93, 97, 101, 105,
109, 113,117,121, 125, 129, 133, 137, 141, 145, 149, 153, 157, 161, or 165.

17. An anti-IL-36 antibody comprising a light chain variable domain (VL) amino acid
sequence having at least 90% identity to SEQ ID NO: 17 or 77; and/or a heavy chain
variable domain (Vy) amino acid sequence having at least 90% identity to a sequence
selected from SEQ ID NO: 65, 80, 81, 85, 89, 93, 97, 101, 105, 109, 113, or 117.

18. An anti-IL-36 antibody comprising a light chain variable domain (V) amino acid
sequence of SEQ ID NO: 17 or 77; and/or a heavy chain variable domain (V+) amino
acid sequence selected from SEQ ID NO: 65, 80, 81, 85, 89, 93, 97, 101, 105, 109, 113,
or 117.

19. An anti-IL-36 antibody comprising a light chain variable domain (VL) amino acid
sequence having at least 90% identity to SEQ ID NO: 17 or 77; and/or a heavy chain
variable domain (Vi) amino acid sequence having at least 90% identity to a sequence
selected from SEQ ID NO: 49, 79, 121, 125, 129, 133, 137, 141, 145, 149, 153, 157,
161, or 165.

20. An anti-IL-36 antibody comprising a light chain variable domain (VL) amino acid
sequence of SEQ ID NO: 17 or 77; and/or a heavy chain variable domain (V4) amino
acid sequence selected from SEQ ID NO: 49, 79, 121, 125, 129, 133, 137, 141, 145,
149, 153, 157, 161, or 165.

21. An anti-IL-36 antibody comprising a light chain (LC) amino acid sequence having
at least 90% identity to SEQ ID NO: 169 or 242; and/or a heavy chain (HC) amino acid
sequence having at least 90% identity to a sequence selected from SEQ ID NO: 170 —
202, 248, 249 — 250, 518 — 616, and 743 - 751.
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22.  An anti-IL-36 antibody comprising a light chain (LC) amino acid sequence of SEQ
ID NQO: 169 or 242; and/or a heavy chain (HC) amino acid sequence selected from SEQ
ID NO: 170 — 202, 248 — 250, 518 — 616, and 743 - 751.

23. An anti-IL-36 antibody comprising a light chain (LC) amino acid sequence having
at least 90% identity to SEQ ID NO: 169 or 242; and/or a heavy chain (HC) amino acid
sequence having at least 90% identity to a sequence selected from SEQ ID NO: 203 —
241, and 617 - 733.

24. An anti-IL-36 antibody comprising a light chain (LC) amino acid sequence of SEQ
ID NO: 169 or 242; and/or a heavy chain (HC) amino acid sequence selected from SEQ
ID NO: 206 - 241.

25. An anti-IL-36 antibody, wherein the antibody is a multispecific antibody
comprising:

(a) a pair of light chains each comprising: HVR-L1 sequence of SEQ ID NO: 18;
HVR-L2 sequence of SEQ ID NO: 19; and HVR-L3 sequence of SEQ ID NO: 20;

(b) a heavy chain comprising: HVR-H1 sequence selected from SEQ ID NOs: 66,
82, 86, 90, or 106; HVR-H2 sequence selected from SEQ ID NOs: 67, 83, 87, 91, 99,
103, or 119; and HVR-H3 sequence selected from SEQ ID NOs: 68, 84, 88, 100, 104,
112, or 120; and

(c) a heavy chain comprising: HVR-H1 sequence selected from SEQ ID NOs: 50,
122, 126, 130, 134, 142, or 146; HVR-H2 sequence selected from SEQ ID NOs: 51, 123,
127,131, 135, 139, 143, 147, or 151; and HVR-H3 comprises an amino acid sequence
selected from SEQ ID NOs: 52, 128, 132, 144, 148, 152, 156, or 160.

26. The antibody of clause 25 wherein one of the heavy chains comprises an amino
acid substitution T366W and the other heavy chain comprises amino acid substitutions
T366S, L368A and Y407V.

27. An anti-IL-36 antibody, wherein the antibody is a multispecific antibody
comprising:

(a) a pair of light chains each comprising a light chain variable domain (V) amino
acid sequence of SEQ ID NO: 17 or 77;

(b) a heavy chain comprising a heavy chain variable domain (V) amino acid
sequence selected from SEQ ID NO: 65, 80, 81, 85, 89, 93, 97, 101, 105, 109, 113, or
117; and
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(c) a heavy chain comprising a heavy chain variable domain (V) amino acid
sequence selected from SEQ ID NO: 49, 79, 121, 125, 129, 133, 137, 141, 145, 149,
153, 157, 161, or 165.

28. An anti-IL-36 antibody, wherein the antibody is a multispecific antibody
comprising:

(a) apair of light chain (LC) amino acid sequences of SEQ ID NO: 169 and 242;

(b) a heavy chain (HC) amino acid sequence selected from SEQ ID NO: 171,
174,177, 180, 183, 186, 189, 192, 195, 198, 201, and 249; and

(c) a heavy chain (HC) amino acid sequence selected from SEQ ID NO: 208,
211, 214, 217, 220, 223, 226, 229, 232, 235, 238, and 241.

29. An anti-IL-36 antibody, wherein the antibody is a multispecific antibody
comprising:

{(a) a pair of light chain (LC) amino acid sequences of SEQ ID NO: 169 and 242;

{(b) a heavy chain (HC) amino acid sequence selected from SEQ ID NO: 172,
175,178, 181, 184, 187, 190, 193, 196, 199, 202, 250; and

(c) a heavy chain (HC) amino acid sequence selected from SEQ ID NO: 207,
210, 213, 216, 219, 222, 225, 228, 231, 234, 237, and 240.

30. A multispecific anti-IL-36 antibody, wherein the antibody comprises a pair of light
chain (LC) amino acid sequences of SEQ ID NO: 169; a heavy chain (HC) amino acid
sequence of SEQ ID NO: 192; and a heavy chain (HC) amino acid sequence of SEQ ID
NQO: 235.

31. The antibody of any one of clauses 1-30, wherein the antibody is a multispecific
antibody comprising a specificity for IL-36a and IL-36y in one arm, and a specificity for
IL-36pB in the other arm.

32. The antibody of any one of clauses 1-31, wherein the antibody binds to hu-IL-
360, hu-IL-36-B, and/or hu-IL-36-y with a binding affinity of 1 x 108 M or less, 1 x 10°M
orless, 1 x 10"°Mor less, or 1 x 10" M or less.

33. The antibody of any one of clauses 1-32, wherein the antibody binds to hu-1L-36a
and hu-IL-36-y with a binding affinity of 1 x 10 M or less, 1 x 10°M or less, 1 x 10" M
orless,or 1 x 10" M or less.
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34. The antibody of any one of clauses 1-33, wherein the antibody binds to hu-I1L-36-
B with a binding affinity of 1 x 108 M or less, 1 x 10°M or less, 1 x 10'°M or less, or 1 x

10" M or less.

35. The antibody of any one of clauses 1-34, wherein the antibody decreases an
intracellular signal stimulated by IL-36a, IL-368, and/or IL-36y by at least 90%, at least
95%, at least 99%, or 100%; optionally, wherein at an IL-36q, |L-368, and/or IL-36y
concentration of about ECso the antibody has an ICse of 10 nM or less, 5 nM or less, or 1
nM or less.

36.  The antibody of any one of clauses 1-35, wherein the antibody inhibits release of
IL-8 from primary human keratinocytes (PHKs) stimulated by IL-36q, IL-368, and/or IL-
36y, optionally, wherein at an IL-36q, IL-368, and/or IL-36y concentration of about ECso
the antibody has an ICso of 10 nM or less, 5 nM or less, or 1 nM or less.

37. The antibody of any one of clauses 1-36, wherein the antibody cross-reacts with
an IL-36a, IL-368, or IL-36y of cynomolgus monkey of SEQ ID NO: 5, 6, or 7.

38. The antibody of any one of clauses 1-37, wherein the antibody is a monoclonal
antibody.

39. The antibody of any one of clauses 1-38, wherein the antibody is a recombinant

antibody.

40. The antibody of any one of clauses 1-39, wherein the antibody is a chimeric
antibody.

41. The antibody of any one of clauses 1-39, wherein the antibody is a humanized or

human antibody.

42. The antibody of any one of clauses 1-41, wherein the antibody is an antibody
fragment, optionally selected from the group consisting of F(ab'),, Fab’, Fab, Fv, single
domain antibody (VHH), single-arm antibody, and scFv.

43.  The antibody of any one of clauses 1-42, wherein the antibody is a full-length
antibody of class IgG; optionally, wherein the class IgG antibody has an isotype selected
from IgG1, IgG2, IgG3, and 1gG4.

44, The antibody of clause 43, wherein the antibody is an Fc region variant;
optionally wherein the Fc region variant alters effector function or alters half-life.
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45.  The antibody of clause 44, wherein the Fc region variant decreases effector
function and/or results in an effectorless antibody; optionally, wherein the Fc region
variant comprises an amino acid substitution at position 297 resulting in effectorless

function.

46. The antibody of any one of clauses 1-45, wherein the antibody is an
immunoconjugate; optionally, wherein the immunoconjugate comprises a therapeutic
agent for treatment of IL-36 mediated condition or disease; optionally, wherein the
therapeutic agent is a chemotherapeutic agent or cytotoxic agent for the treatment of

cancer.

47. The antibody of any one of clauses 1-47, wherein the antibody is a synthetic
antibody comprising the CDRs grafted onto a scaffold other than an immunoglobulin
scaffold or immunoglobulin framework, optionally a scaffold selected from an alternative
protein scaffold, and an artificial polymer scaffold.

48. An anti-IL-36 antibody that specifically binds to the same epitope as the antibody
of any one of clauses 1-48.

49. A multispecific antibody that binds to each of human IL-36q, IL-3683, and IL-36y;
optionally, wherein the antibody binds to each of human IL-36q, IL-368, and IL-36y with a
binding affinity of 3 nM or less; optionally wherein the binding affinity is measured by
equilibrium dissociation constant (Kp) to a hu-IL-36a of SEQ ID NO:1, a hu-IL-36pB of
SEQ ID NO:2, and a hu-IL-36y of SEQ ID NO:3; optionally, wherein:

(a) comprises a specificity for IL-36a and/or IL-36y in one arm, and a specificity for
IL-36pB in the other arm; optionally, wherein one arm binds to hu-IL-36a and hu-IL-
36-y with a binding affinity of 1 x 10°Mor less, 1 x 10"°M or less, or 1 x 10" M
or less, and the other arm binds to hu-IL-36-B with a binding affinity of 1 x 10°M
orless, 1 x 10"®Mor less, or 1 x 10" M or less;

{b) decreases an intracellular signal stimulated by IL-36a, IL-368, and/or IL-36y by at
least 90%, at least 95%, at least 99%, or 100%; optionally, wherein at an IL-36q,
IL-36B, and/or IL-36y concentration of about ECs the antibody has an 1Csp of 10
nM or less, 5 nM or less, or 1 nM or less;

{c) inhibits release of IL-8 from primary human keratinocytes (PHKs) stimulated by
IL-36q, IL-368, and/or IL-36y, optionally, wherein at an IL-36q, IL-36, and/or IL-
36y concentration of about ECsp the antibody has an ICse of 10 nM or less, 5 nM
or less, or 1 nM or less;
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(d) the antibody cross-reacts with an IL-36a, IL-368, and IL-36y of cynomolgus
monkey; and/or

(e) the antibody binds to each of cynomolgus monkey IL-36a, IL-368, and IL-36y with
a binding affinity of 3 nM or less; optionally wherein the binding affinity is
measured by equilibrium dissociation constant (Kp) to a cy-IL-36a of SEQ ID
NO:5, a cy-IL-36p of SEQ ID NO:6, and a cy-IL-36y of SEQ ID NO:7.

50. An isolated polynucleotide encoding the antibody of any one of clauses 1-49.

51. The polynucleotide of clause 50, further comprising a nucleotide sequence
encoding a signal peptide (SP).

52. The polynucleotide of clause 50, wherein the polynucleotide encodes a light
chain and a heavy chain.

53. The polynucleotide of clause 50, wherein the polynucleotide comprises a
polynucleotide sequence comprising one or more codons selected for optimal expression
of the antibody in a mammalian cell.

54. The polynucleotide of clause 50, wherein the polynucleotide sequence comprises
one or more codons selected for optimal expression of the antibody in a Chinese
Hamster Ovary (CHO) cell.

55. A vector comprising a polynucleotide of any one of clauses 50-54.

56. An isolated host cell comprising the vector of clause 55.

57. A host cell comprising a polynucleotide of any one of clauses 50-54.

58. An isolated host cell that expresses the antibody of any one of clauses 1-49.

50. The host cell of clause 56, wherein the host cell is selected from a Chinese
hamster ovary (CHO) celi, a mysloma cell (8.¢.,Y0, NS0, 5p2/0), a monkey kidney cell
{COS-7), a human embryonic kKidney line (293}, a baby hamster kidney cell (BHK), a
mouse Sertoli cell {e.g., TM4), an African green monkey Kidney cell (VERC-76), a human
cervical carcinoma cell {(HELA), a canine kidney cell, a human lung cell (W138), a human
liver cell (Hep G2), a mouse mammary tumor cell, a TR1 cell, an Medical Research
Councit 5 (MRC 5) cell, and a Foreskin 4 (F54) cell.
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60. A method of producing an antibody comprising culturing the host cell of any one
of clauses 56-59 so that an antibody is produced.

61. A hybridoma that produces an antibody of any one of clauses 1-49.

62. A pharmaceutical composition comprising an antibody of any one of clauses 1-49
and a pharmaceutically acceptable carrier.

63. The pharmaceutical composition of clause 62, wherein the composition further
comprises a therapeutic agent for treatment of an IL-36-mediated disease or condition;
optionally, wherain the therapeutic agent is a chemotherapsutic agent.

64. A method of treating an IL-36-mediated disease in a subject, comprising
administering to the subject a therapeutically effective amount of an antibody of any one
of clauses 1-49, or a therapeutically effective amount of a pharmaceutical composition of
clause 62.

65. A method of treating a disease mediated by IL-36q, IL-368, and/or IL-36y
stimulated signaling in a subject, the method comprising administering to the subject a
therapeutically effective amount of an antibody of any one of clauses 1-49, or a
therapeutically effective amount of a pharmaceutical composition of clause 62.

66. The method of any one of clauses 64-65, wherein the disease is selected from:
acne due to epidermal growth factor receptor inhibitors, acne and suppurative
hidradenitis (PASH), acute generalized exanthematous pustulosis (AGEP), amicrobial
pustulosis of the folds, amicrobial pustulosis of the scalp/leg, amicrobial subcorneal
pustulosis, aseptic abscess syndrome, Behget's disease, bowel bypass syndrome,
chronic obstructive pulmonary disease (COPD), childhood pustular dermatosis, Crohn's
disease, deficiency of the interleukin-1 receptor antagonist (DIRA), deficiency of
interleukin-36 receptor antagonist (DITRA), eczema, generalized pustular psoriasis
(GPP), erythema elevatum diutinum, hidradenitis suppurativa, IgA
pemphigus,inflammatory bowel disease (IBD), neutrophilic panniculitis, palmoplantar
pustular psoriasis (PPP), psoriasis, psoriatic arthritis, pustular psoriasis (DIRA, DITRA),
pyoderma gangrenosum, pyogenic arthritis pyoderma gangrenosum and acne (PAPA),
pyogenic arthritis pyoderma gangrenosum acne and suppurative hidradenitis (PAPASH),
rheumatoid neutrophilic dermatosis, synovitis acne pustulosis hyperostosis and osteitis
(SAPHO), TNF-induced psoriasis form skin lesions in Crohn’s patients, Sjogren’s
syndrome, Sweet’'s syndrome, systemic lupus erythematosus (SLE), ulcerative colitis,

and uveitis.
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67. The method of clause 66, wherein the disease is selected from: generalized

pustular psoriasis (GPP), palmoplantar pustular psoriasis (PPP), and psoriasis.

68. A method of treating psoriasis in a subject, the method comprising administering
to the subject a therapeutically effective amount of an antibody of any one of clauses 1-
49, or a therapeutically effective amount of a pharmaceutical composition of clause 62.

69. A method of treating cancer in a subject, the method comprising administering to
the subject a therapeutically effective amount of an antibody of any one of clauses 1-49,
or a therapeutically effective amount of a pharmaceutical composition of clause 62;
optionally, wherein the cancer is selected from breast cancer, colorectal cancer, non-

small cell lung cancer, pancreatic cancer.

[0350] While the foregoing disclosure of the present invention has been described in
some detail by way of example and illustration for purposes of clarity and understanding,
this disclosure including the examples, descriptions, and embodiments described herein
are for illustrative purposes, are intended to be exemplary, and should not be construed
as limiting the present disclosure. It will be clear to one skilled in the art that various
modifications or changes to the examples, descriptions, and embodiments described
herein can be made and are to be included within the spirit and purview of this disclosure
and the appended claims. Further, one of skill in the art will recognize a number of
equivalent methods and procedure to those described herein. All such equivalents are
to be understood to be within the scope of the present disclosure and are covered by the

appended claims.
[0351] Additional embodiments of the invention are set forth in the following claims.

[0352] The disclosures of all publications, patent applications, patents, or other
documents mentioned herein are expressly incorporated by reference in their entirety for
all purposes to the same extent as if each such individual publication, patent, patent
application or other document were individually specifically indicated to be incorporated
by reference herein in its entirety for all purposes and were set forth in its entirety herein.
In case of conflict, the present specification, including specified terms, will control.
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CLAIMS

What is claimed is:

1. An anti-IL-36 antibody comprising: (i) a first light chain hypervariable region
(HVR-L1), a second light chain hypervariable region (HVR-L2), and a third light chain
hypervariable region (HVR-L3), and/or (ii) a first heavy chain hypervariable region (HVR-
H1), a second heavy chain hypervariable region (HVR-H2), and a third heavy chain
hypervariable region (HVR-H3); wherein:

(a) HVR-L1 comprises an amino acid sequence selected from
TGSSSNIGAHYDVH (SEQ ID NO: 18), TGSSSNIGAGYDVH (SEQ ID NO: 22),
RASQSVSSNYLA (SEQ ID NO: 38), or RASQTIYKYLN (SEQ ID NO: 42);

{b) HVR-L2 comprises an amino acid sequence selected from SNNNRPS (SEQ
ID NO: 15), GNDNRPS (SEQ ID NO: 19), GNTNRPS (SEQ ID NO: 23), GNRNRPS
(SEQ ID NO: 27), SASSLQS (SEQ ID NO: 39), or AASSLQS (SEQ ID NO: 43);

() HVR-L3 comprises an amino acid sequence selected from QSYDYSLRGYV
(SEQ ID NO: 16), QSYDYSLSGYV (SEQ ID NO: 20), QSYDYSLRVYYV (SEQ ID NO:
28), QSYDYSLKAYV (SEQ ID NO: 32), QSYDISLSGWYV (SEQ ID NO: 36),
QQTYSYPPT (SEQ ID NO: 40), or QQSSIPYT (SEQ ID NO: 44);

(d) HVR-H1 comprises an amino acid sequence selected from SAYAMHW (SEQ
ID NO: 46), STSSYYW (SEQ ID NO: 50), SSTSYYW (SEQ ID NO: 54), GSRSYYW
(SEQ ID NO: 58), STYAMSW (SEQ ID NO: 62), TSSNYYW (SEQ ID NO: 66), SSYGMH
(SEQ ID NO: 70), SNYAIS (SEQ ID NO: 74), TSTNYYW (SEQ ID NO: 82), TSSNAYW
(SEQ ID NO: 86), TASNYYW (SEQ ID NO: 90), TASNTYW (SEQ ID NO: 106),
SDSSYYW (SEQ ID NO: 122), SESSYYW (SEQ ID NO: 126), STSSDYW (SEQ ID NO:
130), SNSSYYW (SEQ ID NO: 134), STSSYHW (SEQ ID NO: 142), SRSSYYW (SEQ ID
NO: 146), XXXNXYX (SEQ ID NO: 251) wherein X at position 1is T, D, E, or N; X at
position 2is S, A, E, G, K, Q, R, or T; X at position 3is S, A, D, E, G, N, P, Q, or T; X at
position 5is Y, A,E, G, H,M, N, Q, S, T, or V; X at position 7isW, F, |, V,or Y, or
XXXXXXW (SEQ ID NO: 336) wherein X at position 1is S or D; X at position 2is T, A, D,
E,G,H K,N,P,Q, R, orS; Xatposition 3is S, D, E, G, K, N, P, or R; X at position 4 is
S, G,K,N, or P; Xat position5is Y, A, D,E,G,H, M, N, Q, S, T, V, or W; X at position 6
isY,A, F,G,H, M, N, or Q;

{(e) HVR-H2 comprises an amino acid sequence selected from
VISYDGTNEYYAD (SEQ ID NO: 47), SIYYTGNTYYNP (SEQ ID NO: 51),
SIHYSGNTYYNP (SEQ ID NO: 55), SIHYSGTTYYNP (SEQ ID NO: 59),
GISGGSGYTYYAD (SEQ ID NO: 63), SIDYTGSTYYNP (SEQ ID NO: 67),
VISYGGSERYYAD(SEQ ID NO: 71), GILPILGTVDYAQ (SEQ ID NO: 75),
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NIDYTGSTYYNA (SEQ ID NO: 83), SIDYTGSTAYNP (SEQ ID NO: 87),
SIDYTGSTYYNT(SEQ ID NO: 91), SIDYTGSTYYEP (SEQ ID NO: 99),
SIDYTGSTYYEP (SEQ ID NO: 103), SIDYTGSTYYQP (SEQ ID NO: 119),
SIYYTGNTYYNS (SEQ ID NO: 123), SIYYTGNTYYLP (SEQ ID NO: 131),
SIYYTGNTYYMP(SEQ ID NO: 143), SIYYTGNTYYWP{SEQ ID NO: 147),
SIYYTGETYYAP (SEQ ID NO: 151), XXDXXXXXXYXX (SEQ ID NO: 284) wherein X at
position 1is S, N, or T; X at position 2 is |, M, or V; X at position 4 is Y, or H; X at
position 5is T, H, L, or N; X at position 6is G, A, D, E, H, K, N, Q, R, S, or T; X at
position 7is S, A, D, Q, or T; X at position 8is T, A, D, or E; X at position 9is Y, A, F, Q,
S, or W; X at position 11is N, D, E, H, P, or Q; X at position 12is P, A, or E, or
XXXXXXXXXYXP (SEQ ID NO: 379) wherein X at position 1is S, F, I, M, or Q; X at
position 2is I, A, G, L, R, S, T, or V; X at position 3is Y, A, D, E, F, G, H, K, L, M, N, P,
Q,R, S, T,orW; Xatposition4isY,A,D,E,F,G,H,K,N,P,Q,R, S, T, or W; X at
position 5is T, D, E, K, N, P, or Q; X at position 6 is G or Q; X at position 7 is N, D, E, G,
H,I,K,M, P,R,orS; Xatposition8is T,A,E,F, G,H,K,P,Q, R, S, V, W, or Y; X at
position 9is Y or W; X at position 11is N, A, D, E,K,L,M, P, Q, S or T;

(fy HVR-H3 comprises an amino acid sequence selected from ARGIRIFTSYFDS
(SEQ ID NO: 48), ARVRYGVGVPRYFDP (SEQ ID NO: 52), ARVHYGGYIPRRFDH
(SEQ ID NO: 56), ARVAPSYPRVFDY (SEQ ID NO: 60}, ARVVTYRDPPASFDY (SEQ ID
NQ: 64), ARGKYYETYLGFDV (SEQ ID NO: 68), AREPWYSSRGWTGYGFDV (SEQ ID
NO: 72), AREPWYRLGAFDV (SEQ ID NO: 76), ATGKYYETYLGFDV (SEQ ID NO: 84),
AHGKYYETYLGFDV (SEQ ID NO: 88), ATGSYYETYLGFDV (SEQ ID NO: 100),
ATGNYYETYLGFDV (SEQ ID NO: 104), ASGKYYETYLGFDV (SEQ ID NO: 112),
ARGNYYETYLGFDV (SEQ ID NO: 120), AGVRYGVGVPRYFDP (SEQ ID NO: 128),
SRVRYGVGVPRYFDP (SEQ ID NO: 132), VRVRYGVGVPRYFDP (SEQ ID NO: 144),
TRVRYGVGVPRYFDP (SEQ ID NO: 148), ARLRYGVGVPRYFDP (SEQ ID NO: 152),
ARVKYGVGVPRYFDP (SEQ ID NO: 156), ARVRYGVGVPRHFDP (SEQ ID NO: 160),
AXGXYYXTYLGFDV (SEQ ID NO: 322) wherein X at position 2is R, A, E, G, H, M, N,
Q, S5, T,orY; X at position 4 is K, A, or S; X at position 7isE or T, or
XXXXXGXXVPRXFDP (SEQ ID NO: 462) wherein X at position 1 is A or V; X at position
2isR, A G,N,Q,orT; Xat position 3is V, A, F, |, K, L, M, Q, or §; X at position 4 is R,
ALK, LM P,Q,S, T, orV; Xatposition5is Y, H, I, L, or V; X at position 7is V, A, F,
G, K,M,N,Q,R,S, T, W, orY; X at position 8is G, N, R, S, or T; X at position 12 is Y,
F,H ILL,M Q, orR.
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2. The antibody of claim 1, wherein:
(a) HVR-L1 comprises the amino acid sequence of SEQ ID NQ: 18;
(b) HVR-L2 comprises the amino acid sequence of SEQ ID NO: 19; and
{(c) HVR-L3 comprises the amino acid sequence of SEQ ID NO: 20.

3. The antibody of any one of claims 1-2, wherein:

(a) HVR-H1 comprises the amino acid sequence selected from SEQ ID NO: 66,
82, 86, 90, or 252-283;

{(b) HVR-H2 comprises the amino acid sequence selected from SEQ ID NO: 67,
83, 87,91, 99, 103, 119, or 285-321; and

(c) HVR-H3 comprises the amino acid sequence selected from SEQ ID NO: 68,
84, 88, 100, 104, 112, 120, or 323-335.

4. The antibody of any one of claims 1-2, wherein:

{(a) HVR-H1 comprises an amino acid sequence selected from SEQ ID NO: 50,
122, 126, 130, 134, 138, 142, 146, or 337-378;

{b) HVR-H2 comprises an amino acid sequence selected from SEQ ID NO: 51,
123, 131, 143, 147, 151, or 380-461; and

{¢) HVR-H3 comprises an amino acid sequence selected from SEQ ID NO: 52,
128, 132, 144, 148, 152, 156, 160, or 463-513.

5. The antibody of any one of claims 1-4, wherein the antibody comprises a light
chain variable domain (VL) amino acid sequence having at least 90% identity to a
sequence selected from SEQ ID NO: 13, 17, 21, 25, 29, 33, 37, 41, 77, or 78; and/or a
heavy chain variable domain (V1) amino acid sequence having at least 90% identity to a
sequence selected from SEQ ID NO: 45, 49, 53, 57, 61, 65, 69, 73, 79, 80, 81, 85, 89,
93, 97,101, 105, 109, 113, 117, 121, 125, 129, 133, 137, 141, 145, 149, 153, 157, 161,
or 165.

6. The antibody of any one of claims 1-5, wherein the antibody comprises a light
chain variable domain (V) amino acid sequence having at least 90% identity to SEQ ID
NO: 17 or 77; and/or

a heavy chain variable domain (Vu) amino acid sequence having at least 90%
identity to a sequence selected from SEQ ID NO: 49, 65, 79, 80, 81, 85, 89, 93, 97, 101,
105,109, 113,117, 121, 125, 129, 133, 137, 141, 145, 149, 153, 157, 161, or 165;

a heavy chain variable domain (Vy) amino acid sequence having at least 90%
identity to a sequence selected from SEQ ID NO: 65, 80, 81, 85, 89, 93, 97, 101, 105,
109, 113, or 117; or
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a heavy chain variable domain (Vu) amino acid sequence having at least 90%
identity to a sequence selected from SEQ ID NO: 49, 79, 121, 125, 129, 133, 137, 141,
145, 149, 153, 157, 161, or 165.

7. The antibody of any one of claims 1-6, wherein the antibody comprises:

a light chain (LC) amino acid sequence having at least 90% identity to SEQ ID
NO: 169 or 242; and/or a heavy chain (HC) amino acid sequence having at least 90%
identity to a sequence selected from SEQ ID NO: 170 — 202, 248 - 250, 518 - 616, and
743 -751; or

a light chain (LC) amino acid sequence having at least 90% identity to SEQ ID
NQO: 169 or 242; and/or a heavy chain (HC) amino acid sequence having at least 20%
identity to a sequence selected from SEQ ID NO: 203 — 241, and 617 - 733.

8. The antibody of claim 1, wherein the antibody is a multispecific antibody
comprising:

(a) a pair of light chains each comprising: HVR-L1 sequence of SEQ ID NO: 18;
HVR-L2 sequence of SEQ ID NO: 19; and HVR-L3 sequence of SEQ ID NO: 20;

{(b) a heavy chain comprising: HVR-H1 sequence selected from SEQ ID NOs: 66,
82, 86, 90, or 106; HVR-H2 sequence selected from SEQ ID NOs: 67, 83, 87, 91, 99,
103, or 119; and HVR-H3 sequence selected from SEQ ID NOs: 68, 84, 88, 100, 104,
112, or 120; and

{c) a heavy chain comprising: HVR-H1 sequence selected from SEQ ID NOs: 50,
122, 126, 130, 134, 142, or 146; HVR-H2 sequence selected from SEQ ID NOs: 51, 123,
127,131, 135, 139, 143, 147, or 151; and HVR-H3 comprises an amino acid sequence
selected from SEQ ID NOs: 52, 128, 132, 144, 148, 152, 156, or 160; optionally,
wherein:

one of the heavy chains comprises an amino acid substitution T366W and the
other heavy chain comprises amino acid substitutions T366S, L368A and Y407V; and/or

the antibody comprises:

(a) a pair of light chains each comprising a light chain variable domain (V) amino
acid sequence of SEQ ID NO: 17 or 77;

(b) a heavy chain comprising a heavy chain variable domain (V&) amino acid
sequence selected from SEQ ID NO: 65, 80, 81, 85, 89, 93, 97, 101, 105, 109, 113, or
117; and

(c) a heavy chain comprising a heavy chain variable domain (Vi) amino acid
sequence selected from SEQ ID NO: 49, 79, 121, 125, 129, 133, 137, 141, 145, 149,
153, 157, 161, or 165.

-133 -



WO 2020/132220 PCT/US2019/067435

9. The antibody of any one of claims 1-8, wherein the antibody binds to hu-IL-364,
hu-1L-36-B, and/or hu-1L-36-y with a binding affinity of 1 x 108 M or less, 1 x 10°M or
less, 1 x 10""M or less, or 1 x 10" M or less;

the antibody binds to hu-IL-36a and hu-IL-36-y with a binding affinity of 1 x 108 M
orless, 1 x10°Morless, 1 x 10"°M or less, or 1 x 10" M or less;

the antibody binds to hu-IL-36-p with a binding affinity of 1 x 10®M or less, 1 x 10°
*Morless, 1 x 10"°M or less, or 1 x 10" M or less;

the antibody decreases an intracellular signal stimulated by IL-36q, IL-368, and/or
IL-36y by at least 90%, at least 95%, at least 99%, or 100%; optionally, wherein at an IL-
36a, IL-368, and/or IL-36y concentration of about ECsq the antibody has an I1Csq of 10 nM
or less, 5 nM or less, or 1 nM or less;

the antibody inhibits release of IL-8 from primary human keratinocytes (PHKs)
stimulated by IL-36q, IL-36@, and/or IL-36y, optionally, wherein at an IL-36q, IL-36,
and/or IL-36y concentration of about ECs the antibody has an I1Cse of 10 nM or less, 5
nM or less, or 1 nM or less; and/or

the antibody cross-reacts with an IL-364q, IL-36, or IL-36y of cynomolgus
monkey of SEQ ID NO: 5, 6, or 7.

10. A multispecific antibody that binds to each of human IL-36a, IL-363, and IL-36y;
optionally, wherein the antibody binds to each of human IL-36q, IL-368, and IL-36y with a
binding affinity of 3 nM or less; optionally wherein the binding affinity is measured by
equilibrium dissociation constant (Kp) to a hu-IL-36a of SEQ ID NO:1, a hu-IL-36p of
SEQ ID NO:2, and a hu-IL-36y of SEQ ID NO:3; optionally, wherein the antibody:

(@) comprises a specificity for IL-36a and/or IL-36y in one arm, and a
specificity for IL-368 in the other arm; optionally, wherein one arm binds to hu-IL-36a and
hu-IL-36-y with a binding affinity of 1 x 10°M or less, 1 x 10"®*M or less, or 1 x 107" M or
less, and the other arm binds to hu-IL-36-B with a binding affinity of 1 x 10°M or less, 1 x
10"%M or less, or 1 x 10" M or less;

(b) decreases an intracellular signal stimulated by IL-36q, IL-368, and/or IL-
36y by at least 90%, at least 95%, at least 99%, or 100%; optionally, wherein at an IL-
36a, IL-36B, and/or IL-36y concentration of about ECsg the antibody has an I1Csp of 10 nM
or less, 5 nM or less, or 1 nM or less;

(€) inhibits release of IL-8 from primary human keratinocytes (PHKSs)
stimulated by IL-36q, IL-36B, and/or IL-36y, optionally, wherein at an IL-36q, IL-36,
and/or IL-36y concentration of about ECso the antibody has an 1Cse of 10 nM or less, 5
nM or less, or 1 nM or less;

(d) cross-reacts with an IL-36q, IL-36B, and IL-36y of cynomolgus monkey;
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and/or

(e) the antibody binds to each of cynomolgus monkey IL-36q, IL-36[, and IL-
36y with a binding affinity of 3 nM or less; optionally wherein the binding affinity is
measured by equilibrium dissociation constant (Kp) to a cy-IL-36a of SEQ ID NO:5, a cy-
IL-368 of SEQ ID NO:6, and a cy-IL-36y of SEQ ID NO:7.

11. An isolated polynucleotide or vector encoding the antibody of any one of claims
1-10; or an isolated host cell comprising the polynucleotide or vector; optionally wherein
the host cell is selected from a Chinese harnster ovary (CHO) ceil, a myeloma cell
{8.¢.,Y0, NSO, 5p2/0), a monkey Kidney ceil (COS-7), a human embryonic Kidney line
(293), a baby hamster Kidney cell (BHK}, a mouse Sertoli cell {g.g., TM4), an Alrican
green monkey kidney cell (VERGC-78}, a human carvical carcinoma cell (HELA), a canine
kidney cell, a human lung cell (W138), a human liver celt (Hep G2), a mouse mammary
tumor cell, 2 TR1 cell, an Medical Research Council 5 (MRC 5} cell, and a Foreskin 4

(F&4) cell.

12. A method of producing an antibody comprising culturing the host cell of claim 11
so that an antibody is produced.

13. A pharmaceutical composition comprising an antibody of any one of claims 1-10

and a pharmaceutically acceptable carrier.

14. A method of treating a subject, the method comprising administering to the
subject a therapeutically effective amount of an antibody of any one of claims 1-10, or a
therapeutically effective amount of a pharmaceutical composition of claim 13; optionally,
wherein the disease is selected from: acne due to epidermal growth factor receptor
inhibitors, acne and suppurative hidradenitis (PASH), acute generalized exanthematous
pustulosis (AGEP), amicrobial pustulosis of the folds, amicrobial pustulosis of the
scalp/leg, amicrobial subcorneal pustulosis, aseptic abscess syndrome, Behget's
disease, bowel bypass syndrome, chronic obstructive pulmonary disease (COPD),
childhood pustular dermatosis, Crohn's disease, deficiency of the interleukin-1 receptor
antagonist (DIRA), deficiency of interleukin-36 receptor antagonist (DITRA), eczema,
generalized pustular psoriasis (GPP), erythema elevatum diutinum, hidradenitis
suppurativa, IgA pemphigus,inflammatory bowel disease (IBD}), neutrophilic panniculitis,
palmoplantar pustular psoriasis (PPP), psoriasis, psoriatic arthritis, pustular psoriasis
(DIRA, DITRA), pyoderma gangrenosum, pyogenic arthritis pyoderma gangrenosum and
acne (PAPA), pyogenic arthritis pyoderma gangrenosum acne and suppurative

hidradenitis (PAPASH), rheumatoid neutrophilic dermatosis, synovitis acne pustulosis
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hyperostosis and osteitis (SAPHO), TNF-induced psoriasis form skin lesions in Crohn’s
patients, Sjogren’s syndrome, Sweet's syndrome, systemic lupus erythematosus (SLE),
ulcerative colitis, uveitis, and cancer; optionally, wherein the cancer is selected from

breast cancer, colorectal cancer, non-small cell lung cancer, pancreatic cancer.

15. The antibody of any one of claims 1-10 for use as a medicament; optionally, for

use in the treatment of an inflammatory condition.
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