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11-23 BINDING PROTEIN COMPOSITIONS AND METHODS OF USE
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6, 2024, U.S. Provisional Application No. 63/550,382, filed February 6, 2024, U.S. Provisional
Apphication No. 63/573,721, filed April 3, 2024, 11.S. Provisional Apphication No. 63/573,741,
filed April 3, 2024, U1.S. Provisional Application No. 63/573,893, filed April 3, 2024, U.S.
Provisional Application No. 63/574,165, filed April 3, 2024, 11.S. Provisional Application No.
63/697 429, filed Septeraber 20, 2024, and U.S. Provisional Application No. 63/706 462, filed

October 11, 2024, the entire contents of each of which are incorporated herein by reference.
SEQUENCE LISTING

j08962] This application contains a Sequence Listing which has been submitted electronically
m XML format and 1s hereby mcorporated by reference in its entirety. The XML copy, created

on February 4, 2025, 1s nitled 220703-010909 PCT SL.xml and 13 191,676 bytes in size.
BACKGROUND

{0003} Interleukin-23 {IL-23} 15 a key mflammatory cytokine that promotes the
differentiation of T helper 17 cells, leading to production of other cytokines such as interleukin-
17, 1L-23 plays a role in inflammatory diseases, and disorders such as inflammatory bowel

disease {IBD).

{0004} IBD affects the digestive system but can also cause problems in other parts of the
body. Une type of IBD 15 Crohn's disease, which can cause symptoms anywhere in the digestive
system. The other main form of IBD, ulcerative colitis, affects the large intestine {colon). IBD
can be managed with a combination of medications, surgery, and lifestyle changes, but there 1s

no known cure.

{6005} Current treatments for IBD include biologics such as 1L.-23 antibodies. Due to the
mmportance of IL-23 in mediating pro-inflammatory responses, a need remains for development
of additional inhibitors targeting 1L-23. Additionally, dosing regimens for many currently used
biclogics typically include frequent dosing, requiring an injection every couple weeks {e.g,

every four to eight weeks). A need remains for improved methods of treatment of IBD.
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SUMBMARY
[6006] The present disclosure addresses this need with the provision of IL-23 binding
proteins, such as anti-1L-23 antibodies, and with methods of ireating conditions such as
mflammatory bowel disease (IBD}, ulcerative colitis and/or Crohn’s disease.
{6007} In one aspect, the disclosure provides an [L-23 binding protein comprising a heavy
chain variable domain (VH)} comprising complementarity-determining regions {CDRs): CDR-H1
comprising the amino acid sequence of SEQ ID NO: 3; CDR-H2 comprising the amino acid
sequence of SEQ 1D NO: 4; and CDR-H3 comprising the amine acid sequence of SEQ ID NO:
Sin some embodiments, the VH comprises an amino acid sequence that is at least 85% identical
to that of SEQ 1D NG: 1. In some embodiments, the 1L.-23 binding protein further comprising a
light chain variable domain (VL) comprising complementarity-determining regions: CDR-L1
comprising the amino acid sequence of SEQ 1D NO: 6; CDR-L2 comprising the amino acid
sequence of SEQ I3 NG: 7, and CDR-L3 comprising the amino acid sequence of SEQ ID NG: 8.
In some embodiments, the VL comprises an amino acid sequence that is at least 85% identical to

that of SEQ ID NG: 2.

[8068] In another aspect, the disclosure provides an H.-23 binding protein comprising (i} a
heavy chain vanable domain (VH) comprising complementarity-determining regions: CDR-H1
comprising the amino acid sequence of SEQ ID NG 3; CDR-H2 comprising the anino acid

sequence of SEQ 1D NO: 4; and CDR-H3 comprising the amino acid sequence of SEQ D NO:

5.

; and (11} a light chan vaniable domamn (VL) comprising complementarity-determining regions:
CDR-L1 comprising the amino acid sequence of SEQ 1D NG: 6; CDR-LZ comprising the amimno
acid sequence of SEQ ID NO: 7, and CDR-L3 comprising the anuno acid sequence of SEQ 1D
NQ: & In some embodiments, the disclosure provides an 1123 binding protein comprising a
heavy chain variable domain comprising an amino acid sequence according to SEQ ID NO: 1
and a light chain variable domain comprising an ammo acid sequence according to SEQ 1D NO:

2.
[6069] In some embodiments, the 1L-23 binding protein 1s an anti-I1-23 antibody comprising

a heavy chain comprising an amino acid sequence according to SEQ 1D NG: 165, and a hight

chain comprising an amino acid sequence according to SEQ ID NO: 166
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{0010} In certain embodiments, the 1123 bindmg protein 1s capable of inhibiting activation
of STAT3 in human embryonic kidney {(HEK} cells expressing 1L-23Rat a relative 1Cs0 of less
than 0.90, less than 0.80, less than 0.70, or less than 0.65 or at a relative ICs0 of from about 0.6 to
about 0.65. In some embodiments, the [L-23 binding protein is capable of inhibiting
phosphorylation of STAT3 in DB cells at a relative {Cso reference of less than 0.80, less than

0.70, less than 0.60, or less than 0.58, or at a relative 1Cs0 of from about 0.55 io about 0.6

j0011] In one aspect, the disclosure provides an [L-23 binding protein comprising a heavy
chain variable domain (VH) comprising complementarity-determining regions: CDR-H1
comprising the amino acid sequence of SEQ ID NO: 19; CDR-HZ comprising the amino acid
sequence of SEQ 1D NO: 20; and CDR-H3 comprising the aming acid sequence of SEQ ID NO:
21 In some embodiments, the VH comprises an amino acid sequence that is at least 85%

identical to that of SEQ ID NO: 18,

{0012} {n certain embodiments, the 1L-23 binding protein further comprises a light chain
variable domain (VL) comprising complementarity-determining regions: CDR-L1 comprising
the amino acid sequence of SEQ 1D NO: 6; CDR-L2 comprising the amino acid sequence of
SEGQ ID NG: 7, and CDR-L3 comprising the amine acid sequence of SEGQ ID NG: § Insome
embodiments, the VL comprises an amino acid sequence that is at least 85% wdentical to that of

SEQ ID NO: 2.

8013} In one aspect, the disclosure provides an IL-23 binding protein comprising (i) a heavy
chain variable domain {VH) comprising complementarity-determining regions: CDR-HI
comprising the amino acid sequence of SEQ 1D NO: 19; CDR-H2 comprising the amino acid
sequence of SEQ ID NO: 20; and CDR-H3 comprising the amino acid sequence of SEQ 1D NG:
21; and (1) a hght chain vanable domaiun (VL) comprising complementarity-determining
regions: CDR-L1 comprising the amivo acid sequence of SEQ 1D NO: &; CDR-L.2 comprising
the arono acid sequence of SEQ 1D NO: 7; and CDR-L3 comprising the aminoe acid sequence of

SEQ 1D NO- 8.

{6014} In some embodiments, the disclosure provides an IL-23 binding protein comprising a
heavy chain variable domain comprising an amino aciud sequence according to SEQ ID NO: 18
and a light chain vanable domain comprising an amino acid sequence according to SEQ 1D NO:

2
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{0015} In some embodiments, the 1L-23 binding protein is an anti-1L-23 antibody comprising
a heavy chain comprising an amino acid sequence according to SHG ID NO: 169, and a light

chain comprising an aming acid sequence according to SEQ 1D NG: 170,

[0016] in some embodiments, the 11.-23 binding protein 1s capable of inhibiting activation of
STAT3 in human embryonic kidney (HEK) cells expressing IL-23R at a relative 1Cso of less than
0.95, less than 0.90, or less than (.88, or at a relative ICs6 of from about 0.85 to about 0.9, In
some embodiments, the 1L-23 binding protein is capable of inhibiting phosphorylation of STAT3
in DB cells at a relative ICse of less than 0.95, less than 0.90, or less than 0.85, or at a relative

1Cs0 of from about 0.75 to about 0.83.

{86171 In one aspect, the disclosure provides an [1.-23 binding protein comprising (a) a
heavy chain variable domain (VH} comprising (1)} an amino acid sequence that is at least 85%
identical to that of SEQ ID NO: 28, and (2} an asparagine at position 74 of SEQ ID NO: 28; and
(b} a light chain variable domain (VL) comprising: (1} an ammo acid sequence that 1s at least
85% 1dentical to that of SEQ 1D NG: 29, and (2) a phenylalanine at position 49 of SEQ 1D NOG:
29, wherein {1} the VH comprises complementarity-determining regions: CDR-HI comprising
the amino acid sequence of SEQ ID NO: 30; CDR-H2 comprising the amino acid sequence of
SEQ ID NG: 31; and CDR-H3 comprising the amino acid sequence of SEQ 1D NO: 32; and (11)
the VL comprises complementarify-determining regions: CDR-L1 comprising the amino acid
sequence of SEQ 1D NO: 6; CDR-L2 comprising the amino acid sequence of SEQ ID NO: 7; and
CDR-L3 comprising the amino acid sequence of SEQ ID NO: 8. In an embodument, the aruino
acid at position 27 of SEQ 1D NO: 28 1s not asparagine. In a further embodiment, the amino acid
at position 27 of SEQ ID NO: 28 15 a tyrosine. In another embodiment, the amino acid at position
74 of SE ID NG: 28 15 not lysine. In ancther embodiment, the amino acid at position 49 of SEQ

1D NO: 29 13 not a tyrosine.

{0018} In some embodiments, the heavy chain variable doman further comprises one or
more of the following: glutamic acid at position 1, leucine at position 5, glutamic acid at position
6, glycine at position 9, glyeine at posttion 10, leucine at position 11, valine at position 12,
clutamine at position 13, glycine at position 16, leucine at posttion 18, arginine at position 19,
leucine at posttion 20, alanine at position 23, valine at position 37, lysine at posttion 43, arginine

at position 67, leucine a position 70, serine at position 71, alanine at position 68, lysine at
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position 76, asparagine at position 77, leucine at position 81, glutamine at position 82,
methionine at position 83, asparagine at position 84, alanine a position 8%, or threonine at
position 115 of SEQ ID NO: 28, In some embodiments, the light chain variable domain
comprises one or more of the following: glutamic acid at position T, valine at position 3, alanine
at position 9, threonine at position 10, valine at position 13, proline at position 15, glutamic acid
at position 17, alanine at position 19, leucine at position 21, serine at position 22, ghitamine at
position 42, alanine at position 43, arginine at position 45, leucine af position 48, isoleucine at
position S8, alanine at position 60, glutamic acid at position 70, serine at position 80,
phenylalanine at position 83, valine at position 83, tyrosine at position 87, glycine at position 100

of valine at position 104 of SEQ D NO: 29,

18019} {n some embodiments, the VH comprises an amino acid sequence that is at least 90%
identical to that of SEQ 1D NO: 28, and the VL comprises an amino acid sequence that is at least
90% identical to that of SEQ ID NO: 29, In some embodiments, the VH comprises an amino acid
sequence that 1s at least 92 5% wdentical to that of SEQ 1D NG: 28, and the VL comprises an
amino acid sequence that is at least 92.5% identical to that of SEQ ID NG: 29. In some
embodiments, the VH comprises an amino acid sequence that is at least 93% identical to that of
SEQ ID NG: 28, and the VL comprises an anino acid sequence that is at least 95% identical to
that of SEQ ID NGO 29. In some embodiments, the VH comprises an amino acid sequence that is
at least 98% wdentical to that of SEQ 1D NG: 28, and the VL comprises an anmuno acid sequence
that 15 at least 98% identical to that of SEQ ID NO: 29. In some embodiments, the disclosure
provides an [L-23 binding protein coruprising a VH comprising the amino acid seguence of SEQ

I NO: 28, and a VL comprising the anuno acid sequence of SEQ ID NG: 29,

{8028} In some embodiments, the 1IL-23 binding protein is an anti-1L-~23 antibody comprising
a heavy chain comprising an amine acid sequence according to SEQ D NG: 171, and a hight
chain comprising an amino acid sequence according to SEQ 1D NO: 172,

{0021} In some embodiments, the 11.-23 binding protetn is capable of mhibiting activation of
STAT3 in human embryonic kidney (HEK) cells expressing IL-23R at a relative ICso of less than
0.9, less than 0.8, less than 0.7, or at a relative 1Ts0 of from about 0.6 to about 0.7,

{6022} In another aspect, the disclosure provides an 1L-23 binding protein comprising: (3} a

heavy chain variable domain (VH)} comprising (1} an amino acid sequence that is at least 85%
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identical to that of SEQ 1D NG: 38 and (2} complementarity-determining regions: CDR-H1
comprising the amino acid sequence of SEQ ID NG: 39; CDR-H2 comprising the amino acid
sequence of SEG ID NGO 4; and CDOR-H3 comprising the amino acid sequence of SEQ 1D NOG:
40; and (b} a light chain variable domain (VL} comprising {1} an amino acid sequence that is at
least 85% identical to that of SEQ ID NO: 29, (2) a phenylalanine residue at position 49 of SEQ
ID NO: 29, and (3) complementarity-determining regions: {1} CDR-L1 comprising the amino
acid sequence of SEQ 1D NO: 6, CDR-L2 comprising the amino acid sequence of SE(Q ID NO:
7, and CDR-L3 comprising the amineo acid sequence of SEGQ ID NOG: 8,

j0023] In some embodiments, the light chain variable domain further comprises one or more
of the following: glutamic acid at position 1, valine at position 3, alanine at position 9, threonine
at position 10, valine at position 13, proline at position 15, glutamic acid at position 17, alanine
at position 19, leucine at position 21, serine at position 22, glutamine at position 42, alanine at
position 43, arginine at position 45, leucine at position 48, isoleucine at position 58, alanine at
position 60, glutamic acid at position 70, serine at position 80, phenylalanine at position 83,
valine at position 83, tyrosine at postiton &7, glycine at position 100 or valine at position 104 of

SEQ 1D NO: 29

8024} In some embodiments, the disclosure provides an 1L-23 binding protein comprising a
VH comprising the aming acid sequence of SEQ ID NO: 38, and a VL comprising the amino

acid sequence of SEQ ID NO: 29,

[B025] In some embodiments, the 11.-23 binding protein is an anti-IL-23 antibody comprising
a heavy chain comprising an amino acid sequence according to SEQ ID NO: 167, and a hight

chain comprising an anuno acid sequence according to SEQ ID NO: 168,

8026} In some embodiments, the I1-23 binding protein is capable of inhibiting activation of
STAT3 n human embryonic kidney (HEK) cells expressing IL-23R at a relative 1Cse of less than
0.90, less than 0.80, less than 0.70, less than 0.60, less than (.50, or less than 0.45, or at a relative

ICs0 of from about 0.35 to about 0.45.

{6027} In some embodiments, an 1L-23 binding protemn of the disclosure 15 an antibody or
antigen-binding fragment thereof. In some embodiments, the HL.-23 binding protein 18 a human
antibody or antigen-binding fragment thereof In some erobodiments, the antigen binding

fragment i3 a Fab, a F(ab’)2, a Fab’, a single-chain Fv {scFv), an Fv fragment, a Fd fragment, or



WO 2025/171006 PCT/US2025/014593

a diabody. In some embodiments, the antibody or antigen binding fragment thereof comprises an
Feregion. In some such embodiments, the Fc region 1s a human g1, 1gG2, or 1pG4 Fe region.
in some embodimenis, the Fo region 15 a modified Fo region. For example, in some
embodiments, the modified Fe region comprises a half-life extending modification or set of
modifications. In some embodiments, the Fc region comprises amino acid modifications that
result n an extended half-life are M252Y, S2547T, and T2Z56E (YTE} and/or M428L and N4348
(LS}

{6028} In some embodiments, the disclosure provides an solated nucleie acid encoding an
11.-23 binding protein as provided herein. In some embodiments, the disclosure provides an
expression vector comprising the isolated nucleie acid. In some embodiments, the disclosure

provides a host cell comprising the isolated nucleic acid or the expression vector.

[6029] in some embodiments, the disclosure provides a composition comprising an 1L-23

binding protein as provided herein and a pharmaceutically acceptable carrier.

{60306} In some embodiments, the disclosure provides a method of treating a diseass or
condition m a subject, comprising a step of adnunistering to the subject an effective amount of
an FL-23 binding protein or composition as provided herein. In some embodiments, the disease
or condition 15 an inflammatory condition. In some embodiments, the disease or condition is a
eastromtestinal inflammatory disease. In some embaodiments, the disease or condition is
mflammatory bowel disease. In some embodiments, the disease or condition is Crohn’s disease.
In some embodiments, the disease or condition is ulcerative colitis. In some embodiments, the
method comprises administering intravenously or subcutaneously the effective amount of an T~

23 binding protein or composttion as provided herein.

[8831] In one aspect, the disclosure provides a method of treating a gastrontestinal
mflaromatory disease in a subject in need thereof, the method comprising administering to the
subject a mantenance dose of an IL-23 binding protein every 8 weeks or roore for a period of
time sufficient to treat or amehorate wflammatory bowel disease. In some embodiments, the
method comprises adronistering the maintenance dose every 3 months, every 12-13 weeks,
every 6 months, every 24-26 weeks, twice a year, every 12 months, every 48-52 weeks, or once a

year,
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{0032} In some embodiments, the 1L-23 binding protein comprises: {1} a VH comprising
CDR-H1 comprising the amino acid sequence of SEQ ID NO: 3; CDR-HZ comprising the amino
acid sequence of SEQ 1D NO: 4; and CDR-H3 comprising the aming acid sequence of SEQ ID
NQ: 5; and (2} a modified Fe region that extends half-life of the 1L-23 binding protein as
compared to an 1L-23 binding protein that does not comprise the modified Fe region. In some
embodiments, the Fe region comprises amino acid modifications M252Y, 82547, and T256E
(YTE) and/or M428E and N4348 (L8). In some embodiments, the VH comprises an amino acid
sequence that is at least 85% identical to that of SEQ ID NO: 1.

{0033} In some embodiments, the 1L-23 binding protein further comprises a VL comprising
CDR-L1 comprising the amino acid sequence of SEQ 1D NO: 6; CDR-L2 comprising the amino
acid sequence of SEQ 1D NO: 7; and CDR-L3 comprising the amino acid sequence of SEQ D
NO: 8.In some embodiments, the VL comprises an amino acid sequence that is at least 85%

identical to that of SEQ 1D NG 2.

{6034} In some embodiments, the 1L-23 binding protein comprises: {1) (i} a heavy chain
variable domain {VH) comprising complementarity-determining regions: CDR-H1 comprising
the amino acid sequence of SEQ ID NO: 3; CDR-H2 comprising the amino acid sequence of
SEQ ID NG: 4; and CDR-H3 comprising the amino acid sequence of SEQ ID NO: 5; and (i) a
fight chain variable domain (VL) comprising complementarity-determining regions: CDR-L1
comprising the amino acid sequence of SEQ 1D NO: 6, CDR-L2 comprising the amino acid
sequence of SEQ ID NO: 7; and CDR-L3 comprising the ammo acid sequence of SEQ ID NG 8;
and (2} a modified Fo region that extends halt-life of the 11.-23 binding protein as compared {0 an
11.-23 binding protein that does not comprise the modified Fe region. In some embodiments, the
Fe region comprises amno acid modifications M2382Y, 82347, and T2536E (YTE) and/or M4231

and N434S (LS).

{6035] In some embodiments, the 1L-23 binding protein comprises: {1} a heavy chamn
variable domain (VH) comprising complementarity-determining regions: (a) CDR-H1
comprising the amino acid sequence of SEQ 1D NO: 19; CDR-H2 comprising the amino acid
sequence of SEQ ID NG 20; and CDBR-H3 comprising the ammo acid sequence of SEQ 1D NO:
21; and {2} a modified Fe region that extends half-life of the [L-23 binding protein as compared

to an 11-23 binding protemn that does not comprise the modified Fe region. In some
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embodiments, the F¢ region comprises aming acid modifications M252Y, 825471, and T256E

{YTE) and/or M428L and N434S (L8).

{0036} In some embodiments, the VH comprises an amino acid sequence that is at feast 85%

identical to that of SEGQ ID NO: 18,

18837} In some embodiments, the 1L-23 binding protein further comprises a VL comprising
CDR-LT comprising the amino acid sequence of SEQ 1D NO: 6; CDR-L2 comprising the amino
acid sequence of SEQ 1D NO: 7, and CDR-L3 comprising the amino acid sequence of SEQ ID
NQ: 8.

{0038} In some embodiments, the VL comprises an amino acid sequence that is at least 85%

identical to that of SEG ID NO: 2.

j0039] In some embodiments, the 1L-23 binding protein comprising: (1} (i) a VH comprising
CDR-HI comprising the amino acid sequence of SEQ ID NO: 19; CDR-HZ comprising the
aming acid sequence of SEQ 1D NO: 20; and CDR-H3 comprising the amino acid sequence of
SEQ ID NG: 215 and (11} a VL comprising: CDR-L1 comprising the amino acid sequence of SE{
1D NO: 6; CDR-L2 comprising the amino acid sequence of SE(Q D NO: 7; and CDR-L3
comprising the amino acid sequence of SEQ ID NO: 8; and (2) a modified Fo region that extends
half-life of the 1L.-23 binding protein as compared to an IL-23 binding protein that does not
comprise the modified Fc region. In some embodiments, the Fo region comprises amino acid

modifications M252Y, 82547, and T256E (YTE) and/or M428L and N4348 (LLS).

{00406} In some embodiments, the 11.-23 binding protein comprising’ (a} a VH comprising (1}
an amino acid sequence that 1s at least §3% identical to that of SEQ 1D NO: 28, and (2} an
asparagine residue at position 74 of SEG ID NO: 28; (b) a VL comprising: {1} an amino acid
sequence that ts at least 85% identical to that of SEQ 1D NO: 29, and (2) a phenylalanine residue
at position 49 of SEQ ID NO: 29; and (¢} a modified Fe region that extends half-life of the 11L-23
binding protein as compared to an IL-23 binding proten that does not comprise the moditied Fe
region, wherein (1) (1) the VH comprises CDR-HI comprising the amino acid sequence of SEQ
ID NG: 30; CDR-H2 comprising the anuno acid sequence of SEQ D NG: 31; and CDR-H3
comprising the anmuno acid sequence of SEQ ID NO: 32; and (1) the VL comprises CDR-LI
comprising the ammo acid sequence of SEQ ID NO: 6, CDR-L2 comprising the amino acid

sequence of SEQ ID NO: 7; and CDR-L3 comprising the amino acid sequence of SEQ ID NG: 8
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In some embodiments, the Fc region comprises amimno acid modifications M252Y, 82547, and
T256E (YTE) and/or M428L and N4348 (L8). In an embodiment, the amino acid at position 27
of SEQ 1D NO: 28 is not asparagine. In a further embodiment, the amine acid at position 27 of
SEQ 1D NO: 28 1s a tyrosine. In another embodiment, the amino acid at position 74 of SEQ ID
N1 28 18 not tysine. In another embodiment, the amine acid at position 49 of SEQ D NGO 2915

not tyrosine.

0041} In some embodiments, the 1L-23 binding protein comprising: {38} VH) comprising (1}
an aming acid sequence that is at least 85% identical to that of SEQ 1D NO: 38 and (2}
complementarity-determining regions. CDR-H1 comprising the amino acid sequence of SEQ ID
NO: 39, CDR-H2 comprising the amino acid sequence of SEQ 1D NO: 4; and CDR-H3
comprising the amino acid sequence of SEQ ID NO: 40; (b} a light chain variable domain (VL)
comprising {1} an amino acid sequence that is at least 85% identical to that of SEQ 1D NO: 29,
(2} a phenylalanme residue at position 49 of SEQ 1D NO: 29, and (3} complementarity-
determining regions: CDR-L1 comprising the amino acid sequence of SEQ ID NO: 6; CDR-L2
comprising the amino acid sequence of SEQ 1D NO: 7, and CDR-L3 comprising the amino acid
sequence of SEQ D NO: 8; and (¢) a modified Fe region that extends half-life of the 1L-23
binding protein as compared to an IL-23 binding protemn that does not comprise the moditied Fe
region, In some embodiments, the Fo region comprises anino acid modifications M252Y,

S254T, and T256E (YTE) and/or M4281L. and N4348 (L.S).

{0042} In certain embodunents, the maintenance dose of 1L-23 the binding protein is at least
about 150 mg, about 300 mg, about 600 mg, about 900 mg, or about 1200 mg. In some
embodiments, prior to the step of administering roaintenance doses, the subject has received an
mduction dose or doses of the 1L-23 binding protein. In some embodirnents, the induction dose
of the 11.-23 binding protein contains about twice the amount of 1L-23 binding protein as the
maintenance dose, and the induction dose is administered one, two, or three times. In some
embodiments, the mduction dose of the IL-23 binding protein contains two partial doses, each
partial dose having the same amount of the IL-23 binding protemn as the mamtenance dose, and
gach two partial doses administered four weeks apart from each other. In some embodiments, the
method comprises admnistering to the subject an induction dose as a single dose, two doses or
three doses, before the admimstration of a first mamntenance dose, and administerimg a

maintenance dose no more frequently than every 3 months or every 12-13 weeks, wherein the

10
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mduction dose contains about twice the amount of IL-23 binding protein as the maintenance

dose. In some embodiments, the induction dose is administered as two doses four weeks apart.

10043} In certain embodiments, the Fc region or modified Fe region is a human IgGl
immunoglobulin region. In some embodiments, the [L.-23 binding protein is a humanized 1L-23
binding protein. In some embodiments, the step of administering comprises systemic
admunistration of the 1L.-23 binding protein. In some embodiments, the systemic admimistration
comprises subcutaneous admunistration of the 11-23 binding protein. In some embodiments, the
svstemic administration comprises intravenous administration of the 1IL-23 binding protein. In
some embodiments, the subject is a mammal. In certain embodiments, the subject 1s a primate. In

certain embodiments, the subject 1s a human.

0044 In another aspect, the disclosure provides the IL-23 binding protein or composition as
provided herein for use in treatment of a disease of condition. In another aspect, the disclosure
provides use of the 1L.-23 binding protein or composition as provided herein in a method of
treating a disease or condition. In another aspect, the disclosure provides use of the 1L-23
binding protein or composition as provided herein i the manufacture of a medicament for
treating a disease or condition. In some embodiments, the disease or condition is an
mflammatory disease or condition. In some embodiments, the disease or condition is
eastromtestinal inflammatory disease. In some embodiments, the disease or condition 15
mflammatory bowel disease. In some embodiments, the disease or condition 1s Crohn’s disease.

In some embodiments, the disease or condition 1s ulcerative colitis.

BRIEF DESCRIPTION OF THE DRAWINGS
[8045] F1G. 1 1s a graph of normalized serum concentration (y-axis) plotted against days
post~-injection {x-axis} in cynomolgus monkeys mitravenously admimistered a single bolus dose (5

fec

mg/kg) of an IL-23p19 binding protetn with (*+YTE”) or without (“reference antibody”) Fe
YTE mutations {Reference Autibody 1), See Example 7.

[0046] F1G. 2 15 a graph of serum concentration in ug/ml {v-axis) plotted agaiost days post-
mjection (x-axis) in cynomolgus monkeys subcutaneously administered a single bolus dose (5
mg/kg) of an IL-23p19 binding protein with ("+YTE”} or without {“reference antibody™} Fe

YTE mutations {Reference Auntibody 1), See Example 7.

11



WO 2025/171006 PCT/US2025/014593

{0047} FiG. 3 15 a graph of predicted plasma concentrations in yg/mL (v-axis) plotted
against davs post-injection {x-axis) for an HL-23p19 binding protein dosing regimen which
mchudes an induction regimen and subsequent dosing every 6 months {e.g., 26 weeks} based on
pharmacokinetic modeling and simulation experiments described in Example 8. Shown are the
predicted plasma concentration curves for an IL-23p19 binding protein with YTE mutations
{"+YTE"} (t12= 74 days) dosed at 150 mg at weeks 0 and 4 and every 26 weeks thereafter {(“dose

39N

regimen 1 {150 me}"} or at 300 mg at week G and every 26 weeks thereafter ("dose regimen 2
{300 mg)”). For comparison, also shown are predicted plasma concentration curves for an IL-
23p19 binding protein Reference Antibody 1 (“Reference antibody”) without any half-life
extending mutations {t12= 28 days) dosed at 150 mg at weeks 0 and 4 and every 12 weeks
thereafter.

{06048 F1iG. 4 5 a graph of predicted plasma concentrations in pug/mL (y-axis) plotted
against days post-injection {x-axis) for an {L.-23p19 binding protein dosing regimen which
mchudes an mduction regimen and subsequent dosing every year (2.g., 52 weeks) based on
pharmacokinetic modeling and sumulation experiments described in Example 8. Shown are the
predicted plasma concentration curves for an IL-23p19 binding protein with YTE mutations
(“+YTE”) (t12= 74 days) dosed at 600 mg at week 0 and every 52 weeks thereafter (“dose
regimen 1 {600 mg)”) or at 900 mg at week 0 and every S2 weeks thereafter ({(“dose regimen 2
{900 rug)”). For comparison, also shown are predicted plasma concentration curves for an I~
23p19 binding protein Reference Antibody 1 without any half-life extending mutations
{“Reference antibody™) (tino= 28 days) dosed at 150 mg at weeks 0 and 4 and every 12 weeks
thereafter.

{60649} FIG. 5A depicts mhubition of pSTAT signaling by MAbBO0O2 and by a reference anti-
11.-23 antibody (“Reference Antibody 17; see Table 3 m Example 1), FIG. 5B depicts inhibition

of TL~17 release by MADOO2 and by Reference Antibody 1.

{8056} FIG, 6 depicts reduction of IL-17 release by human PBMCs and by murine
splenocytes stimulated with I1-23 and inhubition of pSTAT wn DB and HEK cells by Reference
Antibody 1 (gray bars) or by MABOO2 {white bars}.

{8651} Fi1G. 7 shows the binding epitopes of Reference Antibody 1 and of MABOO2 on IL-23

as determined by cryogenic electron microscopy {cryo-EM).
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j0052] FiG. B depicts the half-life of MABOO2 {upper curve) and the Reference Antibody 1

{lower curve} 1y non-human primates (cynomolgus monkeys).

{0053} FIG., 9 depicts predictive simulations of MAbOO2 {darker line} and Reference
Antibody 1 (lighter line} pharmacokinetics in humans. MABOO2 was modeled based on a half-
life of 90 days with 1200 mg intravenous administration at weeks O and 4 followed by 600 mg
subcutanecus admimistration every 26 weeks (Q26W). Reference Antibody 1 was modeled based
on a half-life of 28 days with 1200 mg intravenous administration at weeks 0, 4, and & followed

by 360 mg subcutaneouns adminisiration every 8 weeks (Q8W}.

0054 FiG. 18A is a graph showing human half-lives (in days) as predicted by non-human
primate {NHP) data for MADOO2 and Reference Antibody 1 and based on an average Mab002
half-life that is about 3 times greater than average Reference Antibody 1 half-life. FIG. 108
depicts predictive simulations of MAbOO2 {darker line, intravenous administration at weeks 0
and 4 followed by subcutaneous administration at 12 weeks and every 12 weeks (Q12W)) and
Reference Antibody 1 (Lighter line, intravenous administration at weeks 0, 4 and § followed by
subcutaneous adnunistration every 8 weeks (Q8W)) pharmacokinetics in humans based on an
average Mab002 half-life that is about 3 times greater than average Reference Antibody 1 half-
life. Lines show the simulated median; shaded area shows the IQR. Stochastic simulations:

1=2,000 virtual subjects.
DETAILED DESCRIPTION
Definitions

[6085] As used herein, the terms “about,” “approximately,” and “comparable to,” when used
herein in reference to a value, refer to a value that is similar to the referenced value in the context
of that referenced value. In general, those skilled in the art, fanmiliar with the context, will

#Hocs

appreciate the relevant degree of variance encompassed by "about," “approximately,” and

“comparable to” in that context. For example, in some embodimenis, the terms "about,”

2

“approximately,” and “comparable t0” may encompass a range of values that within 25%, 20%,
19%, 18%, 17%, 16%, 15%, 14%, 13%, 12%, 11%, 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%,

1%, or less of the referred value,
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{0056} As used herein, the terms “antagonistic,” “neutralizing” or “blocking,” when used in
reference o an antibody or antigen-binding fragment thereot, is intended to refer to an antibody
or fragment thereof whose binding to its target results in imhibition of at least some of the

biological activity of the target.

{6057} As used herein, “antibody” refers to a polypeptide whose aming acid sequence
mchudes immunogliobuling and fragments thereof which specifically bind to a designated antigen,
or fragments thereof Antibodies in accordance with the present invention may be of any type
{e.g., IgA, IgD, IgE, G, or IgM) or subtype (e.g., 1gAl, 1gA2, 1gGl, 102, 18G3, or [gG4).
Those of ordinary skill in the art will appreciate that a characteristic sequence or portion of an
antthody may include amine acids found i one or more regions of an antibody (e.g., variable
region, hypervariable region, constant region, heavy chain, light chain, and combinations
thereof). Moreover, those of ordinary skill in the art will appreciate that a characteristic
sequence or portion of an antibody may include one or more polypeptide chains, and may
mclude sequence elements found in the same polypeptide chain or in different polypeptide

chains.

[8058] “Antibody-dependent cell-mediated cytotoxicity” or “ADCC” refers to a form of
cytotoxicity in which secreted Ig bound onto Fc receptors (FeRs) present on certain cytotoxic
cells {e.g. Natural Killer (NK) cells, neutrophils, and macrophages) enable these cytotoxic
effector cells to bind speaifically to an antigen-bearing target cell and subsequently kill the target
cell with cytotoxins. The antibodies “arm” the cyiotoxic cells and are absolutely required for
such killing. The primary cells for mediating ADCC, NK cells, express FoyRIH only, whereas
monocyies express FeyRI, FoyRIH and FoyRIIL FoR expression on hematopotetic cells 15
summarized n Table 3 on page 464 of Ravetch and Kinet, Annu. Rev. Immunol 9:457-92
(1991}, To assess ADCC activity of a molecule of 1nterest, an 1 vitro ADCC assay, such as that
described in U.S. Pat. No. 5,500,362 or 5,821,337 may be performed. Useful effector cells for
sach assays include peripheral blood mononuclear cells (PBMC) and Natural Killer (NK) cells.
Alternatively, or additionally, ADCC activity of the molecule of interest may be assessed in
vive, e.g., it an animal model such as that disclosed in Clynes et al. PNAS (UUSA}) 95:652-636

(1998).
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{0059} An “antigen-binding fragment” of an aniibody, or “antibody fragment” comprises a
portion of an intact antibody, which portion is still capable of antigen binding. In some

embodiments, the antibody has a function in addition to that of antigen-binding

f=24]

and an antigen-
binding fragment retains that function. Typically, an antigen-binding fragment comprises the
variable region of the antibedy. Papain digestion of antibodies produce two identical antigen-
binding fragments, called “Fab” fragments, and a restdual “F¢” fragment, a designation
reflecting the ability to crystallize readily. The Fab fragment consists of an entire fight chain
along with the variable region domain of the heavy chain (Va), and the first constant domain of
one heavy chain {Cul}. Each Fab fragment s monovalent with respect to antigen binding, 1e, 1t
has a single antigen-binding site. Pepsin treatment of an antibody yields a single large F{abz
fragment which roughly corresponds to two disulfide linked Fab fragments having different
antigen-binding activity and that is still capable of cross-linking antigen. Fab' fragments differ
from Fab fragments by having a few additional residues at the carboxy terminus of the Cyl
domain, including one or more cysteines from the antibody hinge region. Fab '-SH designates an
Fab' in which the cysteine residue(s) of the constant domains bear a free thiol group. Flab')
antibody fragments originally were produced as pairs of Fab' fragroents having hinge cysteines

between them. Other chervical couplings of antibody fragments are also known.

{80606} As used herein, the term “chimeric antibody” refers to an antibody that has a portion
of 1ts heavy and/or ight chain wdentical with or horologous to corresponding sequences in
antibodies derived from a particular species or belonging to a particular antibody class or
subclags, while the remainder of the chain(s) 15 1dentical with or homologous to corresponding
sequences 1o antibodies dertved from another species or belonging to another antibody class or

subclass.

9961} A “complementarity determirung region” {abbreviated “CIDIR”) 15 a region of
hypervariability mterspersed within regions that are more conserved, termed “framework
regions” {abbreviated “FR”). The FR of a variable region generally consists of four FRs: FR1,
FR2, FR3, and FR4. For example, the VH and VL CDR and FR sequences generally appear in
the following sequence; FRI-CDRI1-FR2-CDR2-FR3-CDR3-FR4. In some embodiments, the
sequences of the framework regions are identical to the framework regions 1 human germline
sequences. In some embodiments, the sequences of the framework regions are modified with

respect to the human germbine sequence.
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{0062} As used herein, the phrase “complement dependent cytotoxicity” or “CD{™ refers to
the lysis of a target cell in the presence of complement. Activation of the classical complement
pathway is initiated by the binding of the first component of the complement system {Clqg) to
anttbodies {of the appropriate subclass) which are bound to their cognate antigen. To assess
complement activation, a CDC assay, e.g., as described in Gazzano-Santoro et al., J. Immunol

Methods 202:163 {1996}, may be performed.

j0063] As used herein, the expression “control sequences” refers to PPNA sequences
necessary or advantageous for the expression of an operably linked coding sequence ina
particular host organism. Control sequences that are typically suitable for prokaryotes, for
example, include a promoter, optionally an operator sequence, and a ribosome binding site.

Eukaryotic cells are known to utilize promoters, polyadenylation signals, and enhancers.

{8064} As used herein, antibody “effector functions” refer to those biological activities
attributable to the Fc region {(a native sequence Fe region or aming acid sequence variant F
region} of an antibody, and which typically vary with the antibody sotype. Examples of antibody
effector functions include, but are not limited to, Clg binding and complement dependent
cytotoxicity, Fo receptor binding; antibody-dependent cell-mediated cytotoxicity (ADCCY;
phagocytosis, down regulation of cell surface receptors {e.g. B cell receptor}, and B cell
activation.

[8065] As used herein, the term “epitope” 1s an antigenic determinant that interacts with a
specific antigen binding site i the vanable region of an antibody molecule, known as the
paratope, and which is comprised of the six complementary-determining regions of the antibody.
A smgle antigen may have more than one epitope. Epitopes may be conformational or linear. A
conformational epitope 18 comprised of spatially juxtaposed amino acids from different segroents
of s linear polypeptide chain. A Hnear epitope 1s comprised of adjacent amine acid residues it a
polypeptide chain.

[8966] Aun Fo fragment comprises the carboxy-terminal portions of both heavy chains held
together by disulfides. The effector functions of antibodies are determined by sequences in the
Feregion, the region which 18 also recogmzed by Fe receptors (FeR) found on certain types of

cells.
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{0067} As used herein, the term “humanized,” when used in reference to an antibody, refers
to a form of a non-human {e.g., murine) antibody that is chimeric. A “humanized antibody”
contains minimal sequences derived from non-human immunoglobulin. Typically, humanized
antthodies are human immunoglobuling {recipient or acceptor antibody} in which hypervariable
region residues of the recipient are replaced by hypervariable region residues from a non-human
species {donor antibody) such as mouse, rat, rabbit or nonhuman primate having a desired
specificity, affinity, and capacity. In some instances, Fv framework region (FR) residues of the
human immunoglobulin are replaced by corresponding non-human residues. Furthermore,
humanized antibedies may comprise residues which are not found in the recipient antibedy or in
the donor antibody. These modifications are made to further refine antibody performance such as
binding affinity. Generally, the humanized antibody will comprise substantially all of at least
one, and typically two, variable domains, in which all or substantially all of the hypervariable
loops correspond to those of a non-human immunoglobulin and all or substantially all of the
framework regions are those of a human immunoglobulin sequence although the framework
regions may include one or more amino acid substitutions that improve binding affinity. In some
embodiments, no more than six amino acid substitutions in the heavy chain and no more than
three amino acid substitutions are used m the light chain i the framework region. The
humanized antibody optionally also will corprise at least a portion of an immunoglobulin

constant region (Fe), typically that of a human immunoglobulin

[8968] As used herein, an “1solated” nuclewc acid molecule 1s a nucleic acid molecule that is
identified and separated from at least one contanunant molecule with which it 1s ordinarily
associated in the natural source of the antibody nucleic acid. An isolated nucleic acid molecule 13
other than n the form or setting in which 1t 15 found in nature. Isolated nucleic acid molecules

therefore are distinguished from the nucleic acid molecule as they exist in natural cells.

{6069 As used herein, the term “monoclonal antibody” refers to an antibody obtained from a
population of substantially homogeneous antibodies, e.g., the individual antibodies comprising
the population are identical except for possible naturally occurring mutations that may be present
m munor amounts. Monoclonal antibodies are highly specific, bemng directed against a single
antigeni¢ site. Furthermore, in contrast to conventional {(polyclonaly antibody preparations which
typically include different antibodies directed against different determinants {epitopes), each

monecional antibody 1s directed against a single determinant on the antigen. The modifier
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“monoclonal” indicates the character of the antibody as being obtained from a substantially
homogeneous population of antibodies, and is not to be construed as requiring production of the
antibody by any particular method. For example, monoclonal antibodies may be made by a
hybridoma method, such as that first described by Kohler et al., Nature 256:495 (1975}, or may
be made by recombinant DNA methods {(see, e.g., U.8. Pat. No. 4,816,567}, “Monoclonal
antibodies” may also be 1solated from phage antibody libraries, ¢.g., using technigues described
in Clackson et al., Nature 352:624-628 (1991} and Marks etal, J. Mol Biol 222:581-597
(1991).

{0676] As used herein, a nucleic acid is “operably linked” when 1t is placed nto a functional
relationship with another nucleic acid sequence. For example, DNA for a presequence or
secretory leader 15 “operably linked” to DNA for a polypeptide if it is expressed as a preprotein
that participates in the secretion of the polypeptide; a promoter or enhancer is “operably linked”
to a coding sequence if it affects the transcription of the sequence; or a ribosome binding site is
“operably linked” to a coding sequence if 1t 1s positioned so as to facilitate translation. Generally,
“operably linked” means that the DNA sequences being linked are contiguous, and, in the case of
a secretory leader, contiguous and in reading phase. However, enhancers do not have to be
contiguous. Linking may be accomplished, e.g., by ligation at convenient restriction sttes. If such
sites do not exist, synthetic oligonucleotide adaptors or linkers may be used in accordance with

conventional practice.

8971} As used herein, “polvpeptide,” which may be used interchangeably with “proten,”
refers to a string of at least two amino acids attached to one another by a peptide bond. In some
embodiments, a polyvpeptide may include at least 3-5 anuno acids, each of which 15 attached to
others by way of at least one peptide bond. Those of ordinary skall n the art will appreciate that

3

polypeptides can include one or more “non-natural” amiuo acids or other entities that
nonetheless are capable of integrating into a polypeptide chain. In some embodiments, a
polypeptide may be glycosylated, e.g., a polypeptide may contain one or more covalently linked
sugar moteties. In some embodiments, a single “polypeptide” {e.g., an antibody polypeptide)
may comprise two or more individual polypeptide chains, which may in some cases be linked to

one another, for example by one or more disulfide bonds or other means.
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{0072} As used herein, the phrase “reference level” generally refers to a level considered
“normal” for comparison purposes, e.g., a level of an appropriate control. For example, in the
context of half-life (e.g. serum half-life} of a protein {e.g., a binding protein) a reference level
may refer to the half-life of a “reference binding protein” which may be, e.g., an
immunoglobulin of the same class (e.g, 1gG1, 12G2, or 1gG4) having a wild-type Fc region or an
Feregion lacking a half-life extending mutation. In some embodiments, the reference binding
protein comprises the same complementarity-determining regions as those of the binding protein
of interest {e.g., an 1L.-23 binding protein as described herein}. In some embodiments, the
reference binding protein comprises the same variable regions {e.g., heavy chain and/or light
chain variable region) as those of the binding protein of interest {e.g., an 1L.-23 binding protein as

described herein )

{8673} As used herein, the term “relative 1Cse” refers to an 1Cse value calculated relative to
the ICso of a suitable reference antibody (with the reference antibody’s I se value being
normalize to 1.000). An ICse of less than 1.000 indicates increased potency compared to the
reference antibody. In some embodiments, the reference antibody is an [L-23 antibody which is
capable of binding to an epitope on the pl9 subunit of IL-23. In some embodiments, the
reference antibody 1s an 1L-23p19 antibody comprising a heavy chain varnable domam
comprising the amino acid sequence of SEQ ID NG: 156 and a light chain variable domain

comprising the amino acid sequence of SEQ 1D NG: 2,

8974} As used herein, the phrases “therapeutically effective amount” and “effective
amount” are used interchangeably and refer to an amount effective, at dosages and for periods of
time necessary, to achieve a desired therapeutic result. A therapeutically effective amount may
vary according to factors such as the type of disease {e.g., disease state, age, sex, and/or weight
of the individual, and the ability of an anttbody {or pharmaceutical composition thereof) to elicit
a deswred response i the individual. An effective amount may also be an amount for which any
toxic or detrimental effects of the antibody or pharmaceutical composition thereof are

outweighed by therapeutically beneficial effects.

{8075] As used heremn, to “treat” a condition or “treatrment” of the condition (e.g., the
conditions described herein} 1s an approach for obtaining beneficial or desired resulis, such as

clinical results. Beneficial or desired results can include, but are not limited to, alleviation or
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amelioration of one or more symptoms or conditions; diminishment of extent of disease,
disorder, or condition; stabilized (i e, not worsening} state of disease, disorder, or condition;
preventing spread of disease, disorder, or condition; delay or slowing the progress of the disease,
disorder, or condition; amelioration or palhiation of the disease, disorder, or condition; and
remission {whether partial or total}, whether detectable or undetectable. “Palliating” a disease,
disorder, or condition means that the extent and/or undesirable clinical mamfestations of the
disease, disorder, or condition are lessened and/or time course of the progression 1s slowed or

lengthened, as compared to the extent or time course in the absence of treatment.
METHODS OF TREATMENT

{8676} Provided herein, in certain embodiments, are methods of treating a gastrointestinal
mflammatory disease in a patient in need thereof. As used herein, the term “gastrointestinal
mflammatory disease” refers to a disease of the gastrointestinal tract that involves inflammatory
pathways. For example, the gastrointestinal inflammatory disease includes, but is not imited to,
mflammatory bowel disease, ulcerative colitis {with or without exposure to anti-tumor necrosis
factor {anti-TNF), Crohn’s disease {including fistulizing Crohn's Disease)}, chronic pouchitis,
collagenous gastritis, microscopic or collagenous colitis, colitis {including immune mediated
colitis), sclerosing cholangitis (including in subjects with underlying inflammatory bowel
disease, celiac enteriiis, ileitis. In other aspects of the disclosure, provided herein are methods of
treating Intestinal Acute Graft Versus Host Disease (aGVHD) {e.g., in subjects undergoing
allogeneic hematopoietic stero cell transplantation (Allo-HSCT)), sterowd-refractory acute
intestinal graft-versus-host disease (GvHD} {e.g. 10 subjects who have undergone Allo-HSCT),
Type 1 diabetes (T11) (e g, with or without anti-TNF pre-treatment), immune checkpoint
mlubitor-related colitis i subjects with genitourinary cancer or melanoma.

8977} In some embodiments, the disease 18 a gastromntestinal inflammatory disease. In some
embodiments, the disease 18 an flammatory bowel disease. In some embodiments, the
mtlammatory bowel disease 1s Crohn’s disease. In some embodiments, the inflammatory bowel
disease 1s ulcerative colitis,

{8678] In certain embodiments, provided are methods of treatment which generally comprise

a step of admimstering a therapeutically effective amount of an 11.-23 binding protem {or
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pharmaceutical composition thereof) of the present disclosure to 2 mammalian subject{e.g., a

human subject) in need thereof.

16079} In some embodiments, the subject has or is at risk of having an inflammatory bowel
disease. In some embodimenis, the inflammatory bowel disease is Crohn’s disease or ulcerative
colitis. In some embodiments, the mflammatory bowel disease is ulcerative colitis. In some

embodiments, the inflammatory bowel disease is Crohn’s disease.

0086} In some embodiments, the subject has or is at risk of having an inflammatory disease
of condition.

0031} Therapevtically effective amounts of an 1£-23 binding protein {or pharmaceutical
composition thereof} may be administered via a single dose or via multiple doses {e.g., at least
two, at least three, at least four, at least five, at least six, at least seven, at least eight, at least
nine, or at least ten doses). When administered via multiple doses, any of a variety of suitable
therapeutic regimens may be used, including administration of an 1L.-23 binding protein {or
pharmaceutical composition thereof) at regular intervals {e.g., once every other day, once every
three days, once every four days, once every five days, thrice weekly, twice weekly, once a

week, once every two weeks, once every three weeks, etc ).

[0082] The dosage regimen of an 1L-23 binding protein {(or pharmaceutical composition
thereof} (e.g, amounis of each therapeutic, relative timing of therapies, etc ) that 1s effective in
methods of treatment may depend on the severity of the disease or condition and the weight and
general state of the subject. For example, the therapeutically effective amount of a particular
compostiton comprising a therapeutic agent {e.g., an 1L-23 binding protein of the present
disclosure) applied to mammals {e.g., humans) can be determined by the ordmnarily-skilled
artisan with consideration of individual differences in age, weight, and the condition of the

mamral.

[B083] Also contemplated herein are, in certain erobodiments, methods of treating
gastromntestinal inflammatory disease, inflarmmatory bowel disease, ulcerative colitis, and/or
Crohn’s disease in a subject in need thereof, the method comprising a step of administering to
the subject a dose of an [L-23 binding protein (such as an 1L.-23 binding protein as described

herein) at regular intervals for a period of time sufficient to treat or ameliorate the

21



WO 2025/171006 PCT/US2025/014593

gastrointestinal inflammatory disease, inflammatory bowel disease, vlcerative colitis, and/or

Crohn’s disease.

Regular Infervals of Administration of an 11-23 binding protein

{8084} By “regular interval,” it 1s meant that the intervals between doses of an 1L-23 binding
protein {or pharmaceutical composition thereof) (e.g., maintenance doses) are at least
substantially the same but need not be exactly the same, e.g., the durations between intervals
may be within 10%, within 9%, within 8%, within 7%, within 6%, within 5%, within 4%, within
3%, within 2%, or within 1% of each other.

j0085] In some embodiments, the regular interval between maintenance doses of an {L.-23
binding protein {or pharmaceutical composition thereot) 1s ¥ weeks or more, e.g. greater than 8
weeks, greater than 12 weeks, greater than 16 weeks, greater than 20 weeks, or greater than 24
weeks. For example, in some embodiments, the regular interval is about 26 weeks.

6086} In some embodiments, the regular interval is greater than 26 weeks, greater than 30
weeks, greater than 34 weeks, greater than 38 weeks, greater than 42 weeks, or greater than 48
weeks. For example, in some embodiments, the regular interval is about 52 weeks.

{8087} in some embodiments, the regular interval ts greater than two months, greater than
three months, greater than four months, or greater than five months. For example, in some
embodiments, the regular interval 1s about three months. In some embodiments, the regular
mterval 1s about six months.

[6988] In some embodiments, the regular interval 1s about twice a year or about once a year.
8089} In some embodiments, the regular juterval is about 12 weeks to about 52 weeks,
about 12 weeks to about 50 weeks, about 12 weeks to about 48 weeks, about 12 weeks to about
46 weeks, about 12 weeks (o about 44 weeks, about 12 weeks to about 42 weeks, about 12 weeks
to about 40 weeks, about 12 weeks to about 38 weeks, about 12 weeks to about 36 weeks, about
12 weeks to about 34 weeks, about 12 weeks to about 32 weeks, about 12 weeks to about 30
weeks, about 12 weeks to about 28 weeks, about 12 weeks to about 26 weeks, about 12 weeks 1o
about 24 weeks, about 12 weeks to about 22 weeks, about 12 weeks to about 18 weeks, or about
12 weeks to about 14 weeks

{8656} In some embodiments, the regular interval is about 16 weeks to about 52 weeks,
about 16 weeks to about 30 weeks, about 16 weeks to about 48 weeks, about 16 weeks to about

46 weeks, about 16 weeks to about 44 weeks, about 16 weeks to about 42 weeks, about 16 weeks
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to about 40 weeks, about 16 weeks to about 38 weeks, about 16 weeks to about 36 weeks, about
16 weeks to about 34 weeks, about 16 weeks to about 32 weeks, about 16 weeks to about 30
weeks, about 16 weeks to about 28 weeks, about 16 weeks to about 26 weeks, about 16 weeks to
about 24 weeks, about 16 weeks to about 22 weeks, or about 16 weeks to about 18 weeks.

0091} In some embodiments, the regular interval is about 20 weeks to about 52 weeks,
about 20 weeks to about 50 weeks, about 20 weeks to about 48 weeks, about 20 weeks to about
46 weeks, about 20 weeks to about 44 weeks, about 20 weeks to about 42 weeks, about 20 weeks
to about 40 weeks, about 20 weeks to about 38 weeks, about 20 weeks to about 36 weeks, about
20 weeks to about 34 weeks, about 20 weeks to about 32 weeks, about 20 weeks to about 30
weeks, about 20 weeks to about 28 weeks, about 20 weeks to about 26 weeks, about 20 weeks to
about 24 weeks, or about 20 weeks to about 22 weeks.

{6092} In some embodiments, the regular interval is about 24 weeks to about 52 weeks,
about 24 weeks to about 50 weeks, about 24 weeks to about 48 weeks, about 24 weeks to about
46 weeks, about 24 weeks to about 44 weeks, about 24 weeks to about 42 weeks, about 24 weeks
to about 40 weeks, about 24 weeks to about 38 weeks, about 24 weeks to about 36 weeks, about
24 weeks to about 34 weeks, about 24 weeks to about 32 weeks, about 24 weeks to about 30
weeks, about 24 weeks to about 28 weeks, or about 24 weeks to about 26 weeks.

[8693] In some embodiments, the regular interval s about 26 weeks to about 52 weeks,
about 26 weeks to about SO weeks, about 26 weeks to about 48 weeks, about 26 weeks to about
46 weeks, about 26 weeks to about 44 weeks, about 26 wesks to about 42 weeks, about 26 weeks
io about 40 weeks, about 26 weeks to about 38 wesks, about 26 weeks to about 36 weeks, about
26 weeks to about 34 weeks, about 26 weeks to about 32 weeks, about 26 weeks to about 30
weeks, or about 26 weeks (o about 28 weeks.

{0094] In some embodiments, the regular interval 1s about 28 weeks to about 52 weeks,
about 28 weeks to about 5G weeks, about 28 weeks to about 48 weeks, about 28 weeks to about
46 weeks, about 28 weeks to about 44 weeks, about 28 weeks to about 42 weeks, about 28 weeks
to about 40 weeks, about 28 weeks to about 38 weeks, about 28 weeks to about 36 weeks, about
28 weeks to about 34 weeks, about 28 weeks to about 32 weeks, or about 28 weeks to about 30
weeks.

j0095] In some embodiments, the regular interval is about 30 weeks to about 52 weeks,

about 30 weeks to about 50 weeks, about 30 weeks to about 48 weeks, about 30 weeks to about
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46 weeks, about 30 weeks to about 44 weeks, about 30 weeks to about 42 weeks, about 30 weeks
to about 40 weeks, about 30 weeks to about 38 weeks, about 30 weeks to about 36 weeks, about
30 weeks to about 34 weeks, or about 30 weeks to about 32 weeks.

{8096} in some embodiments, the regular interval is about 32 weeks to about 52 weeks,
about 32 weeks to about 30 weeks, about 32 weeks to about 48 weeks, about 32 weeks to about
46 weeks, about 32 weeks to about 44 weeks, about 32 weeks to about 42 weeks, about 32 weeks
to about 40 weeks, about 32 weeks to about 38 weeks, about 32 weeks to about 36 weeks, or
about 32 weeks to about 34 weeks.

18097} In some embodiments, the regular interval is about 34 weeks to about 52 weeks,
about 34 weeks to about 30 weeks, about 34 weeks to about 48 weeks, about 34 weeks to about
46 weeks, about 34 weeks to about 44 weeks, about 34 weeks to about 42 weeks, about 34 weeks
to about 40 weeks, about 34 weeks to about 38 weeks, or about 34 weeks to about 36 weeks.
6098} In some embodiments, the regular interval is about 36 weeks to about 52 weeks,
about 36 weeks to about 30 weeks, about 36 weeks to about 48 weeks, about 36 weeks to about
46 weeks, about 36 weeks to about 44 weeks, about 36 weeks to about 42 weeks, about 36 weeks
to about 40 weeks, or about 36 weeks to about 38 weeks.

8099} In some embodiments, the regular jnterval is about 38 weeks to about 52 weeks,
about 38 weeks to about 30 weeks, about 38 weeks to about 48 weeks, about 38 weeks to about
46 weeks, about 38 weeks to about 44 weeks, about 38 weeks to about 42 weeks, about 38 weeks
to about 40 weeks, or about 38 weeks to about 38 weeks.

{8106} In some embodiments, the regular juterval is about 40 weeks to about 52 weeks,
about 40 weeks to about 50 weeks, about 40 weeks to about 48 weeks, about 40 weeks to about
46 weeks, about 40 weeks to about 44 weeks, or about 40 weeks to about 42 weeks.

{0101} In some embodiments, the regular interval 15 about 42 weeks to about 52 weeks,
about 42 weeks to about 5G weeks, about 42 weeks to about 48 weeks, about 42 weeks to about
46 weeks, or about 42 weeks to about 44 weeks.

[0102] in some embodiments, the regular interval is about 44 weeks to about 52 weeks,
about 44 weeks to about 30 weeks, about 44 weeks to about 48 weeks, or about 44 weeks to
about 46 weeks.

6163} In some embodiments, the regular interval is about 46 weeks to about 52 weeks,

about 46 weeks to about 50 weeks, or about 46 weeks 1o about 48 weeks.

24



WO 2025/171006 PCT/US2025/014593

{0104} In some embodiments, the regular interval is about 48 weeks to about 52 weeks or
about 48 weeks to about 50 weeks.

18165] In some embodiments, the regular interval is about 50 weeks to about 52 weeks.
{8106} in some embodiments, the regular interval is about three months to about twelve
months, about three months to about eleven and a half months, about three months to about
eleven months, about three months to about ten and a half months, about three months o about
ten months, about three months to about nine and a half months, about three months to about
nine months, about three months to about eight and a half months, about three months to about
eight months, about three months to about seven and a half months, about three months to about
seven months, about three months to about six and a half months, about three months to about
six months, about three months to about five and a half months, about three months to about five
months, about three months to about four and half months, about three months to about four
months, or about three months to about three and half months.

{8167} In some embodiments, the regular interval ts about three and a half months to about
twelve months, about three and a half months to about eleven and a balf months, about three and
a half months to about eleven months, about three and a half months to about ten and a half
months, about three and a half months to about ten months, about three and a half months to
about mine and a half months, about three and a half months to about nine months, about three
and a half mouths to about eight and a balf months, about three and a half months to about eight
months, about three and a half months to about seven and a half months, about three and a half
months to about seven months, about three and a half months to about six and a half months,
about three and a half months to about six months, about three and a half months to about five
and a half months, about three and a half months to about five months, about three and a half
months to about four and half months, or about three and a half months to about four months.
[610§] In some embodiments, the regular interval 13 about four months to about twelve
months, about four months to about eleven and a half months, about four months to about eleven
months, about four months to about ten and a half months, about four months to about ten
months, about four months to about nine and a half months, about four months to about nine
months, about four months to about eight and a half months, about four months to about eight
months, about four months to about seven and a half months, about four months to about seven

months, about four months o about six and a half months, about four months to about six
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months, about four months to about five and a half months, about four months to about five
months, or about four months to about four and half months.

10109} In some embodiments, the regular interval is about four and a half months to about
twelve months, about four and a half months to about eleven and a half months, about four and a
half months to about eleven months, about four and a half months to about ten and a half months,
about four and a half months to about ten months, about four and a half months to about nine and
a half months, about four and a half months to about nine months, about four and a half months
to about eight and a half months, about four and a half months to about eight months, about four
and a half months to about seven and a half months, about four and a half months to about seven
months, about four and a half months to about six and a half months, about four and a half
months to about six months, about four and a half months to about five and a half months, or
about four and a half months to about five months.

6119} In some embodiments, the regular interval is about five months to about twelve
months, about five months to about eleven and a half months, about five months to about eleven
months, about five months to about ten and a half months, about five months to about ten
months, about five months to about nine and a half months, about five mouoths to about nine
months, about five months to about eight and a half months, about five months to about eight
months, about five months to about seven and a half months, about five months to about seven
months, about five months to about six and a half months, about five months to about six
months, or about five months to about five and a half months.

8111} In some embodiments, the regular juterval is about five and a half months to about
twebve months, about five and a half months o about eleven and a half months, about fiveand a
half months to about eleven months, about five and a half months to about ten and a half months,
about five and a half months to about ten months, about five and a half months to about nine and
a half months, about five and a half months to about nine months, about five and a half months to
about eight and a half months, about five and a half months to about eight months, about five and
a half months to about seven and a half months, about five and a half months to about seven
months, about five and a half months to about six and a half months, or about five and a half
months to about six months.

8112} In some embodiments, the regular interval is about six months to about twelve

months, about six months to about eleven and a half months, about six months to about eleven
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months, about six months to about ten and a half months, about six months to about ten months,
about six months to about nine and a half months, about six months to about nine months, about
six months to about eight and a half months, about six months to about eight months, about six
months to about seven and a half months, about six months to about seven months, or about six
months to about six and a half months.

{8113] in some embodiments, the regular interval is about six and a half months to about
twelve months, about six and a half months to about eleven and a half months, aboutsix and a
half months to about eleven months, about six and a half months to about ten and a half months,
about six and a half months to about ten months, about six and a half months to about nine and a
half months, about six and a half months 1o about nine months, about six and a half months to
about eight and a half months, about six and a half months to about eight months, about six and a
half months 1o about seven and a half months, or about six and a half months to about seven
monihs.

[8114] In some embodiments, the regular interval ts about seven months to about twelve
months, about seven months to about eleven and a half months, about seven months to about
eleven months, about seven months to about ten and a half months, about seven months to gbout
ten months, about seven months to about nine and a half months, about seven months to about
nine mounths, about seven months to about eight and a half months, about seven months to about
eight months, or about seven months to about seven and a half months.

[8115] In some embodiments, the regular interval is about seven and a half months to about
twelve months, about seven and a half months to about eleven and a half months, about seven
and a half months to about eleven months, about seven and a half months {o about ten and a half
months, about seven and a half months to about ten months, about seven and a half months to
about nine and a half months, about seven and a haif months to about mine months, about seven
and a half months to about eight and a half months, or about seven and a half months to about
eight months.

{0116 in some embodiments, the regular interval is about eight months to about twelve
months, about eight months to about eleven and a half months, about eight months to about
eleven months, about eight months to about ten and a half months, about eight months to about
ten months, about eight months to about nine and a half months, about eight months to about

nine months, or about eight months to about eight and a half months.
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{0117} In some embodiments, the regular interval is about eight and a half months to about
twelve months, about eight and a half months to about eleven and a half months, about eight and
a half months to about eleven months, about eight and a half months to about ten and a half
months, about eight and a half months to about ten months, about eight and a half months to
about nine and a half months, or about eight and a half months to about nine months.

[8118] In some embodiments, the regular interval is about nine months to about twelve
months, about nine months to about eleven and a half months, about nine months to about eleven
meonths, about nine months to about ten and a half months, about nine months to about ten
months, or about nine months to about nine and a half months.

{8119 in some embodiments, the regular interval is about nine and a half months to about
twelve months, about nine and a half months to about eleven and a half months, about nineand a
half months to about eleven months, about nine and a half months to about ten and a half months,
or about nine and a half months to about ten months.

{91204 In some embodiments, the regular interval s about ten months to about twelve
months, about ten months to about eleven and a half months, about ten months to about eleven
months, or about ten months to about ten and a half months.

8121} In some embodiments, the regular jnterval is about ten and a half months to about
twelve months, about ten and a half months to about eleven and a half months, or about ten and a
half months to about eleven months.

{8122} In some embodiments, the regular interval 1s about eleven months to about twelve
months or about eleven months to about eleven and a half months.

[8123] In some embodiments, the regular interval 1s about eleven and a half months to about

twelve months.

Dose amounts

[8124] In some embodiments, each maintenance dose of the IL-23 binding protem is greater
than 75 mg, greater than 100 mg, or greater than 125 mg. For example, 10 some embodiments,
the mamtenance dose 18 about 150 mg.

{0125] In some embodiments, each maintenance dose of the 1L-23 binding protein is greater
than 150 mg, greater than 200 mg, or greater than 250 mg. For example, in some embodiments,

the mamtenance dose is about 300 mg.
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{0126} In some embodiments, each maintenance dose of the 1L-23 binding protein is greater

than 300 mg, greater than 400 mg, or greater than 500 mg. For example, in some embodiments,

the maintenance dose is about 600 mg.

{6127} in some embodiments, each maintenance dose of the 1L-23 binding protein is greater
than 600 mg, greater than 700 mg, or greater than 800 mg. For example, in some embodiments,
the maintenance dose is about 900 mg.

{6128} In some embodiments, each maintenance dose of the 1L-23 binding protein is about
75 mg to about 1 g, about 75 mg to about 950 mg, about 75 mg to about 900 mg, about 7S mg to
about 850 mg, about 75 mg to about 800 mg, about 75 mg to about 750 mg, about 7S mg to
about 700 mg, about 75 myg to about 650 mg, about 75 mg to about 600 mg, about 75 mg to
about 550 mg, about 75 mg to about 450 mg, about 75 mg to about 400 mg, about 7S mg to
about 350 mg, about 75 mg to about 300 mg, about 75 mg to about 250 mg, about 73 mg to
about 200 mg, or about 73 mg to about 150 mg.

{9129 In some embodiments, each maintenance dose of the 11.-23 binding protein is about

150 mgtoabout i g

peit)

about 150 mg to about 950 rug, about 150 mg to about 900 mg, ahout 150

g, about 150

T

mg to about 850 mg, about 150 mg to about 800 myg, about 150 mg to about 750 m
mg to about 700 mg, about 150 mg to about 650 mg, about 150 myg to about 600 mg, about 150
mg o about 350 mg, about 150 mg to about 450 myg, about 150 mg 1o about 400 mg, about 150
mg to about 350 mg, about 150 mg to about 300 mg, about 150 mg to about 250 mg, or about
150 mg to about 200 mg,

{8136} In some embodiments, each maintenance dose of the IL-23 binding protein is about
200 mg to abowut 1 g, about 200 mg to about 950 mg, about 200 mg to about 900 mg, about 200
mg to about 850 mg, about 200 mg to about 800 mg, about 200 mg to about 750 mg, about 200
mg to about 700 mg, about 200 mg to about 650 mg, about 200 mg to about 600 mg, about 200
mg to about 550 mg, about 200 mg to about 450 mg, about 200 mg to about 460 mg, about 200
mg 1o about 350 mg, about 200 mg to about 300 mg, or about 200 mg to about 250 mg.

{03131} in some embodiments, each maintenance dose of the 1L.-23 binding protein is about
250 mg to about 1 g, about 250 mg to about 950 mg, about 250 mg to about 900 mg, about 250

g about 250

(=2

mg to about 850 mg, about 250 mg to about 800 mg, about 250 mg to about 750 m

mg to about 700 myg, about 250 mg to about 650 mg, about 250 myg to about 600 mg, about 250
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mg to about 550 myg, about 250 mg to about 450 mg, about 250 mg to about 400 mg, abowut 250
mg to about 350 me, or about 250 mg to about 300 mg.

18132} In some embodiments, each maintenance dose of the 1L-23 binding protein s about
300 myg to about 1 g, about 300 mg to about 950 mg, about 300 mg to about 900 mg, about 300
mg to about 850 myg, about 300 mg to about 8C0 mg, about 300 myg to about 750 mg, about 300

g about 300

t=2]

mg to about 700 mg, about 300 mg to about 650 mg, about 300 mg to about 600 m
mg 1o about 550 mg, about 300 mg to about 450 me, about 300 mg to about 400 mg, or about
300 mg to about 350 mg,

18133 In some embodiments, each maintenance dose of the 1L-23 binding protein is about
350 myg to about 1 g, about 350 mg to about 930 mg, about 330 mg to about 900 mg, about 350
mg to about 850 mg, about 350 mg to about 800 mg, about 350 mg to about 750 mg, about 350
mg to about 700 mg, about 350 mg to about 650 myg, about 350 mg to about 600 mg, about 350
mg to about 350 mg, about 330 myg to about 450 mg, or about 350 mg to about 400 me.

[8134] In some embodiments, each maintenance dose of the 11.-23 binding protein is about

400 mgtoabout 1 g

peit)

about 400 mg to about 950 rug, about 400 mg to about 900 mg, ahout 400
mg to about 850 mg, about 400 mg to about 800 myg, about 400 mg to about 750 mg, about 400
mg to about 700 mg, about 400 mg to about 650 mg, about 400 myg to about 600 mg, about 400
myg to about 350 mg, or about 400 mg to about 450 mg.

[8135] In some embodiments, each mantenance dose of the 1L.-23 binding protein is about
450 mg to about 1 g, about 450 mg to about 950 mg, about 430 mg to about 900 mg, about 450
mg to about 850 mg, about 450 mg to about 800 mg, about 450 mg to about 750 mg, about 450
mg to about 700 mg, about 450 mg to about 650 mg, about 450 myg to about 600 mg, about 450
mg to about S50 mg, or about 450 mg to about 5060 mg.

{0136] In some embodiments, sach mamtenance dose of the 1L-23 binding protein 1s about
500 mg to about 1 g, about 500 mg to about 950 mg, about 500 mg to about 900 mg, about 500
mg 16 about 850 mg, about 500 mg to about 800 mg, about 500 mg to about 750 mg, about 506

g or about

t=2]

mg to about 700 mg, about 500 mg to about 650 mg, about 500 mg to about 600 m
500 mg to about 550 mg,
{8137} in some embodiments, each maintenance dose of the 1L-23 binding protein is about

550 mg to about 1 g, about 550 mg to about 950 mg, about 550 mg to about 900 mg, about 550
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mg to about 850 myg, about 550 mg to about 860 mg, about 550 mg to about 750 mg, about 550
mg to about 700 mg, about 550 mg to about 650 mg, or about 550 mg to about 600 mg.

16138} In some embodiments, each maintenance dose of the 1L-23 binding protein s about
600 myg to about 1 g, about 600 mg to about 950 mg, about 600 mg to about 900 mg, about 600
mg 1o about 850 mg, about 600 mg to about 800 me, about 600 myg to about 750 mg, about 600
mg to about 700 mg, or about 600 mg to about 650 mg.

{8139} In some embodiments, each maintenance dose of the 1L-23 binding protein is about
630 mg to about 1 g, about 630 mg to about 950 mg, about 630 mg to about 900 mg, about 650
mg to about 850 mg, about 650 mg to about 800 mg, about 650 mg to about 750 myg, or about
650 mg to about 700 mg,

18140] {n some embodiments, each maintenance dose of the IL-23 binding protein is about
700 mg to about 1 g, about 700 mg to about 950 mg, about 700 mg to about 900 mg, about 700
mg to about 850 mg, about 700 mg to about 800 mg, or about 700 mg to about 750 me.

{8141} In some embodiments, each maintenance dose of the 11.-23 binding protein is about

750 mgtoaboutl g

peit)

about 750 mg to about 950 rug, about 750 mg to about 900 mg, about 750
mg to about 850 mg, or about 750 mg to about 800 mg.

{8142} In some embodiments, each mamnienance dose of the 11-23 binding protein 1s about
800 mg to about 1 g, about 800 mg to about 950 mg, about 800 mg to about 900 mg, or about
800 rog to about 8§30 rug.

[8143] In some embodiments, sach maintenance dose of the HL.-23 binding protein is about
850 mg to about 1 g, about 850 mg o about 950 mg, or about 850 myg to about 900 mg.

[B144] In some embodiments, sach maintenance dose of the 1L-23 binding protein 1s about
900 mg to about 1 g or about 900 mg to about 950 mg.

{0145} In some embodiments, sach mamtenance dose of the 1L-23 binding protein 1s about
950 mgtoabout 1 g

8146] Actual dosage levels of the active ingredients i the pharmaceutical compositions of
this disclosure may be in whatever amount as to obtain an amount of the active ingredient which
15 effective to achieve the desired therapeutic response for a particular patient, composition, and
mode of administration, without being toxic to the patient.

0147} The specific dose can be a uniform dose in the amounts mentioned herein.

Alternatively, a patient’s dose can be tailored to the approximate body weight or surface area of
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the patient. Other factors in determining the appropriate dosage can include the disease or
condition to be treated or prevenied, the severity of the disease, the route of administration, and
the age, sex, and medical condition of the patient. Further refinement of the calculations
necessary to determine the appropriate dosage for treatment is routinely made by those skilled in
the art, especially in light of the dosage information and assays disclosed herein. The dosage can
also be determined through the use of known assays for determining dosages used in conjunction
with appropriate dose-response data. An individual patient's dosage can be adjusted as the
progress of the disease 15 monitored. Blood levels of the targetable construct or complex ina
patient can be measured to see if the dosage needs to be adjusted to reach or maintain an
effective concentration. Pharmacogenomics may be used to determine which targetable
constructs and/or complexes, and dosages thereof, are most likely to be effective for a given
mdividual {(Schmitz ef al., Clinica Chimica Acta 308: 43-53, 2001, Steimer et af., Clinica

Chimica Acta 308 33-41, 2001).

Induction doses

[0148] In certain embodiments, e.g., the subject has received an induction dose of the [L-23
binding protein prior to the administering a first maintenance dose. In some embodiments, a
single or more than one induction dose is administered, followed by maintenance doses. An
mduction dose can be administered intravenously or subcutaneously. The induction dose may be
higher than a maintenance dose or more frequent than a maintenance dose, e.g., i case
potentially by a factor of 2. The tnduction dose can be administered at once {e.g., in one day) or
split into multiple {e. g, two) doses administered in parts a time period apart. In some
embodiments, the amount of the induction dose is the same as the amount of each maintenance
dose and 15 administered at once. In some embodiments, the amount of the induction dose 15 a
multiple of the amount of the mamtenance dose and 15 administered 10 parts, each part of the
mduction dose having the same amount of 1L.-23 binding protein as the amount in each
maintenance dose. In embodiments 1 which the induction dose 15 administered i parts, the
miterval between each part may be, e.g., at least one week, at least two weeks, at least three
weeks, or at least foor weeks. In some embodiments, the induction dose 1s administered in parts,

with an interval of about four weeks between each part.

Subjects
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{0149} In certain embodiments, the subject to whom IL-23 binding proteins are administered
m accordance with the present disclosure 1s a mammal, such as a primate. In some embodiments,
the subject is human.

{8150 in some embodiments, the subject may be suffering from, exhibits at least one
symptom of, 1s diagnosed with, and/or 1s identified as at risk of gastrointestinal inflammatory
disease. In some embodiments, the subject may be suffering from, exhibits at least one symiptom
of, 1s diagnosed with, and/or is identified as at risk of mflammatory bowel disease, such as
Crohn's disease and/or ulcerative colitis. Crohn’s disease, for example, can be a chronic, long-
term disease that causes inflammation n a subject’s G tract, and can affect any part of the Gl
tract from mouth to anus. Crohn’s disease can be considered belong to a larger group of
conditions related to mflammatory bowel disease or IBD. IBD affects the digestive system but
can also cause problems in other parts of the body. Ulcerative colitis, another form of 1BD,

affects the large mtestine {colon).

Routes of administration

{01581} In certain embodiments, the step of adminustering comprises systemic administration.
In certain embodiments, systemic administration comprises parenteral administration, e.g.,
mtravenous administration, intraarterial administration, intraperitoneal administration,
subcutaneous administration, or mtradermal administration. In some embodiments, systemic
administration comprises enteric admmistration, e.g., trans-gastroenteric adminustration or oral
administration,

{8152} In some embodiments, the step of administering comprises indravenous
administration. In some embodiments, the step of administering comprises subcutaneous

admunistration.

Ouicomes

[81583] In maony embodiments, methods disclosed herein result 10 a measurable vmprovement
m the subject, e.g., 1 amelioration or resolution of syraptoms. For exarople, such improvement
may neclude an improvement 1o a chinical score or a score from a survey or questionuatre
associated with, or suitable for assessing, inflammatory bowel disease (e.g., ulcerative colitis

and/or Crobn’s disease).
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{1~23 BINDING PROTEINS

[03154] In one aspect, provided proteins are capable of binding to 1L-23 (“1L-23 binding
proteins”). In some embodiments, provided binding proteins are capable of binding to an epitope
of human {L-23, e.g, an epitope on the p19 subunit of 1123 (1L-23A}.

j0155] In some embodiments, the binding proteins are antibodies or fragments thereof In
some embodiments, the antibodies or fragments thereof are monoclonal antibodies or fragments
thereof. In some embodiments, the antibodies or fragments thereof are chimeric antibodies or
fragments thereof In some embodiments, the antibodies or fragments thereof are humanized
anttbodies or fragments thereof. In some embodiments, the antibodies or antigen-binding
fragments are human antibodies.

{0156} Antigen-binding fragments may be, e.g., an scFv, an Fab, an scFab (single-chain
Fab). As used herein, the term “scFv” is used in accordance with its common usage in the art to
refer to a single chain in which the Vi domain and the Vi, domain from an antibody are joined,
typically via a linker. As used herein, the term “Fab fragment” is used in accordance with its
common usage in the art. Fab fragments typically comprise an entire light chain (Vo and Cu1
domains), the variable region domain of the heavy chain (Vu), and the first constant domain of
one heavy chain {Cul).

[B157] In some embodiments, 11.-23 binding proteins comprise a heavy chain variable
domain comprises complementarity determaining regions CDR-H1, CDR-H2, and CDR-H3 with
sequences as shown in a table selected from Tables 1A-1D. In some embodiments, 11.-23 binding
proteins further comprise a light chain vanable domain comprising complementarity determining
regions CDR-L1, CDR-L2, and CDR-L3 with sequences as shown in the same table of Tables
1A-1D,

{01588} In some embodiments, 11-23 binding proteins comprise a heavy chaimn variable
domain comprises complementarity determining regions CDR-HI, CDR-H2, and CDR-H3 with
sequences as shown m Table 1A, In some embodiments, TL-23 binding protems further comprise
a light chain variable domain comprising complementarity determining regions CDR-LI, CDR-
1.2, and CDR-L3 with sequences as shown in the same table of Table 1A, In some embodiments,
1L.-23 binding proteins comprise a heavy chain variable domain comprises complementarity
determining regions CDR-H1 having an amino acid sequence with one or two substitutions as

compared to the amino acid sequence of the CDR-H1 shown in Table 1A, CDR-HZ having an
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aming acid sequence with one or two substitutions as compared 1o the amino acid sequence of
the CDR-H2 shown in Table 1A, and CDR-H3 having an amino acid sequence with one or two
substitutions as compared to the amino acid sequence of CDR-H3 shown in Table 1A, In soms
embodiments, IL-23 binding proteins comprise a heavy chain variable domain comprises
complementarity determining regions CDR-H1, CDR-HZ, and CDR-H3 with sequences as
shown in Table 18. In some embodiments, IL-23 binding proteins comprise a heavy chain
variable domain comprises complementarity determining regions CDR-H1 having an amino acid
sequence with one or two substitutions as compared to the aming acid sequence of the CDR-H1
shown n Table 1B, CDR-H2 having an amino acid sequence with one or two substitutions as
compared to the anuno acid sequence of the CDRR-HZ shown in Table 1B, and CDR-H3 having
an amino acid sequence with one or two substitutions as compared to the amino acid sequence of
CDR-H3 shown in Table 1B. In some embodimentis, IL-23 binding proteins comprise a heavy
chain variable domain comprises complementarity determining regions CDR-H1, CDR-H2, and
CDR-H3 with sequences as shown i Table 1C. In some embodiments, 1L-23 binding proteins
comprise a heavy chain variable domain comprises complementarity determining regions CDR-
H1 baving an amino acid sequence with one or two substitutions as compared to the amino acid
sequence of the CDR-H1 shown in Table 1C, CDR-H2 baving an amino acid sequence with one
or two substitutions as compared to the amino acid sequence of the CDR-H2 shown 1n Table 1C,
and CDR-H3 having an amino acid sequence with one or two substitutions as corpared to the
amino acid sequence of CDR-H3 shown in Table 1C. In some embodiments, 1L-23 binding
proteins comprise a heavy chain variable domain comprises complementarity determining
regions CDR-H1, CDR-H2, and CDR-H3 with sequences as shown in Table 1D, In some
embodiments, IL-23 binding proteins comprise a heavy chain variable domain comprises
complementarity determining regions CDR-H1T having an amino acid sequence with one or two
substitetions as compared to the amuno acid sequence of the CDR-HI shown in Table 13, DR~
H2 baving an amino acid sequence with one or two substitutions as compared to the amino acid
sequence of the CDR-HZ shown in Table 1D, and CDR-H3 having an amino acid sequence with
one or two substifutions as compared to the aming acid sequence of CDR-H3 shown in Table
15 In some embodiments, 11-23 binding proteins comprise a light chain variable domain
comprises complementanty determining regions COR-L1, CDR-L2, and CDR-L3 with

sequences as shown in Table 1A, In some embodiments, IL-23 binding proteins comprise a fight
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chain variable domain comprises complementarity determining regions CDR-L1 having an
amino acid sequence with one or two substitutions as compared to the amino acid sequence of
the CDR-L1 shown in Table 1A, COR-L2 having an aminoe acid sequence with one or two
substitutions as compared to the amino acid sequence of the CDR-L2 shown in Table 1A, and
CDR-L3 having an amino acid sequence with one or two substitutions as compared 1o the amino
acid sequence of CDR-L3 shown in Table 1A In some embodiments, IL-23 binding proteins
comprise a light chain variable domain comprises complementarity determining regions CDR-
L1, CDR-LZ, and CDR-L3 with sequences as shown in Table 1B. In some embodiments, 11.-23
binding proteins comprise a light chain variable domain comprises complementarity determining
regions CDR-L1 having an amino acid sequence with one or two substitutions as compared to
the amino acid sequence of the CDR-L1 shown in Table 1B, CDR-L2 having an amino acid
sequence with one or two substitutions as compared to the amino acid sequence of the CDR-L2
shown in Table 1B, and CDR-L3 having an amino acid sequence with one or two substitutions as
compared to the amino acid sequence of CDR-L3 shown in Table 18. In some embodiments, L~
23 binding protens corprise a light chain variable domain corprises complementarity
determining regions CDR-L1, CDR-L.2, and CDR-L3 with sequences as shown in Table 1C. In
some embaodiments, 11-23 binding proteins comprise a hight chain variable domain comprises
complementarity determining regions CDR-L1 having an amino acid sequence with one or two
substitutions as compared to the amino acid sequence of the CDR-L1 shown n Table 1C, CDR-
L2 having an amino acid sequence with one or two substitutions as compared to the amino acid
sequence of the CDR-L2 shown in Table 1C, and CDR-L3 having an amino acid sequence with
one or two substitutions as compared to the aming acid sequence of CDR-L3 shown m Table 1C.
In some embodiments, IL-23 binding proteins comprise a light chain variable domain comprises
complementarity determining regions CDR-LT, CDR-L2, and CDR-L3 with sequences as shown
m Table 1D. In some embodiments, IL-23 binding proteins comprise a light chan variable
domain comprises complementarity determining regions CDR-L1 having an amino acid
sequence with one or two substitutions as compared to the aming acid sequence of the CDR-L1
shown in Table 1D, CDR-LZ having an amino acid sequence with one or two substitutions as
compared to the amino acid sequence of the COR-L2 shown in Table 1D, and CDR-L3 having
an amino acid sequence with one or two substitutions as compared to the aming acid sequence of

CDR-L3 shown in Table 1D.
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{0159} In some embodiments, 1L-23 binding proteins comprise a heavy chain variable
domain with heavy chain variable sequences as shown in a table selected from Tables 1A-1D In
some embodiments, 1L-23 binding proteins comprise a heavy chain variable domain which is a
variant of the heavy chain variable sequence shown in a table selected from Tables TA-1D, in
that the heavy chain vanable domain has (1} CBR-HI, CDR-H2, and CDR-H3 with sequences as
shown in a table selected from Tables 1A-1D and (2) an amino acid sequence that is at least
85%, at least 87.5%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least
95%, at least 96%, at least 97%, at least 98%, or at least 99% identical to the amino acid
sequence of the heavy chain variable domain sequence shown in the same table of Tables 1A-
1D. In some embodiments, £.-23 binding proteins comprise a heavy chain variable domain with
heavy chain variable sequences as shown in Table 1A In some embodiments, {L.-23 binding
proteins comprise a heavy chain variable domain which 1s a variant of the heavy chain variable
sequence shown in Table 1A, in that the heavy chain variable domain has (1) CDR-H1, CDR-
H2, and CDR-H3 with sequences as shown in Table 1A and (2) an amino acid sequence that is at
least 85%, at least 87.5%, at least 90%, at least 91%, at least 92%. at least 93%, at least 94%, at
feast 95%, at least 96%, at least 97%, at least 98%, or at least 99% 1dentical to the amino acid
sequence of the beavy chain variable domain sequence in Table 1 A. In some embodiments, TL-
23 binding proteins comprise a heavy chain variable domain with heavy chain variable
sequences as shown in Table 1B. In some embodiments, 11.-23 binding proteins comprise a
heavy chain varable domain which 1s a varant of the heavy chain variable sequence shown in
Table 1B, 1o that the heavy chain variable domain has (1) CDR-HI, CDR-H2, and CDBR-H3 with
sequences as shown in Table 1B and (2) an amino acid sequence that is at least 85%, at least
&7.5%, at least 90%, at least 91%, at least 92%, at least 93%, at east 94%, at least 95%, at least
96%, at least 97%, at least 98%, or at least 99% identical to the amino acid sequence of the
heavy chain variable domain sequence n Table 1B. In some embodiments, IL-23 binding
proteins comprise a heavy chain variable domain with heavy chain variable sequences as shown
m Table 1C. In some embodiments, 1L-23 binding proteins comprise a heavy chain variable
domain which is a vanant of the heavy chain variable sequence shown in Table 1C, in that the
heavy chain variable domain has (1) CDR-H1, CDR-H2, and CDR-H3 with sequences as shown
i Table 1C and (2) an amino acid sequence that is at least 85%, at least 87.5%, at least 90%, at

least 91%, at least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at
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least 98%, or at least 99% i1dentical to the amino acid sequence of the heavy chain variable
domain sequence in Table 1C. In some embodiments, IL-23 binding proteins comprise a heavy
chain variable domain with heavy chain variable sequences as shown in Table 1D. In some
embodiments, IL-23 binding proteins comprise a heavy chain variable domain which is a variant
of the heavy chain variable sequence shown m Table 1D, in that the heavy chain variable domain
has (1) CDR-H1, CDR-HZ, and CDR-H3 with sequences as shown in Table 1D and (2) an aming
actd sequence that is at least 85%, at least 87.5%, at least 90%, at least 91%, at least 92%, at least
93%, at least 94%, at least 93%, at least 96%6, at least 97%, at least 98%, or at least 99% identical
o the amino acid sequence of the heavy chain variable domain sequence in Table 1D

{8166} in some embodiments, 1L.-23 binding proteins comprise a heavy chain variable
domain as described herein and further comprise a light chain variable region which has (1)
CDR-L1, CDR-L2, and CDR-L3 with sequences as shown in a table selected from Tables 1A-1D
and (2} an amino acid sequence that is at least 83%, at least 87 5%, at least 90%, at least 91%, at
feast 92%, at least 939%, at least 94%, at least 93%, at least 96%, at least 97%, at least 98%, or at
least 99% 1dentical to the amino acid sequence of the light chain variable domain sequence
shown in the same table of Tables 1 A-1D. In some embodiments, 11.-23 binding proteins
comprise a heavy chain vanable domain as described in Table 1A and further comprise a hight
chain variable region which has (1) CDR-L1, CDR-L2, and CDR-L3 with sequences as shown in
Table 1A, and (2) an aromo acid sequence that 1s at least 85%, at least 87.53%, at least 90%, at
feast 91%, at least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at
least 98%, or at least 99% identical to the aming acid sequence of the light cham vanable domam
sequence shown in Table 1A, In some embodiments, 11.-23 binding proteins comprise a heavy
chain variable domain as deseribed in Table 1B and further comprise a light chain variable
region which has (1) CDR-L1, CDR-L2, and CDR-L3 with sequences as shown in Table 1B, and
{2) an amino acid sequence that 1s at least 85%, at least 87.5%, at least 90%, at least 91%, at least
92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, or at least
99% 1dentical to the amino acid sequence of the hight chain variable domain sequence shown in
Table 1B. In some embodiments, IL-23 binding proteins comprise a heavy chain variable domain
as described 1y Table 1C and further comprise a light chain variable region which has (1) CDR-
L1, COR-L2, and CDR-L3 with sequences as shown in Table 1C, and (2) an anmino acid

sequence that 1s at least 85%, at least 87.5%, at least 90%, at least 91%, at least 92%, at least
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93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99% identical

o the amino acid sequence of the light chain variable domain sequence shown in Table 1C. In

some embodiments, 1L-23 binding proteins comprise a heavy chain variable domain as described

i Table 1D and further comprise a hight chain variable region which has (1) CDR-L1, CDR-L2,

and CDR-L3 with sequences as shown in Table 1D, and (2) an amino acid sequence that is at

least 85%, at least 87.5%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at

least 95%, at least 96%, at least 97%, at least 98%, or at least 99% identical to the amino acid

sequence of the light chain variable domain sequence shown i Table 1D

Table 1A. Exemplary heavy chain variable domain, light chain variable domain, and

complementarity-determining region sequences of FL-23 binding proteins

PRDGSTKYNENFKGEVTITADKSTST
AYMELSSLRSEDTAVYYCAIPDRSGY
(SEQ ID NO: 1)
Kabat CDRs
CDR-Hl TOTLH
(SEQID NG 3)

CDR-H2: YIVYPRDGSTKYNENFKG
(SEQ ID NO: 4)

CDR-H3: PDRSGYAWFQH
(SEQ ID NO: §)

IMGT CDRs
CDR-HI. GYTFTTOT
(SEQ ID NO: 9)

CDBR-H2 IYPRDGST
(SEQ ID NO: 10)

CDR-H3: AIPDRSGYAWFCH
{(SEQ ID NG: 11

f1-23
binding Heavy chain variable domain Light chain variable domain
protein
Clone QVQLVQSGAEVKRPGESVEVECKASG | DIOMTQSPSSLSASVGDRVTITCKAS
MABOOT YTFTTOQTLHWMRCAPGQGLEWIGYIY | RDVAIAVAWYCQRPGKVPKLLIYWAS

TREHTGVPSREFSGSGERTDETLTISSL
QPEDVADYFPCHQYSSYPEFTEFGSGTKL
(SEQ ID NO: 2)

Kabat CDRs
CDR-LI: KASRDVAIAVA
{SEQ ID NG: 6

CDR-L.2 WASTRHT
(SEQ ID NO: 7

CDR-L3: HQYSSYPFET
(SEQ ID NO: 8)

IMGT CDRs
CDR-L1: RDVATA
(SEQ ID NO: 12)
CDR-L2: WAS

CDR-L3 HQYSSYPET
(SEQ ID NO: 8)
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Chothia CDRs

CDR-HL: GYTFTTO
(SEQ ID NO: 13)

CDR-H2: YPRDGS
(SEQ IDNO: 14)

CDR-H3: DRSGYAWFQ
(SEQ ID NO: 15)

Chothua CDRs
CDR-L1: SRDVAIA
{SEQ ID NG: 16)

CDR-L2: WAS

CDR-L3: YSSYPF
(SEQ ID NO: 17)

Table 1B. Exemplary heavy chain variable domain, light chain variable domain, and

complementarity-determining region sequences of FL-23 binding proteins

PRODYPKYNDNFKGKVTITADKSTST
AYMELSSLRSEDTAVYYCAIPDRSGY
AWFIHWGOGETLVIVSS

(SEQ ID NO: 18)

Kabat CDRs
CDR-HI: soTME
(SEQ 1D NO: 19)

CDR-HZ: YIYPRDDYPKYNDNFEG
(SEQ ID NO: 20)

CDR-H3: PDRESGYAWFIH
(SEQ I} NO: 21}

IMGT CDRs

CDR-HL: GYTFTSQT
(SEQ ID NO: 22)

CDR-H2: IYPRDDYP
(SEQ ID NO: 23)

CDR-H3: ATPDRSGYAWFIH

23
binding Heavy chain variable domain Light chain variable domain
protein
Clone QVOLVOSGAEVKRPGSSVEVECKASG | DIOMTQSPSSLSASVEGDRVTITCKAS
MABLOU3 YTFTSQTMHWMRQAPGQGLEWIGYTY | RDVATAVAWYCQKPGKVEKLLIYWAS

TRETGVPSREFSGESGSRTREFTLTISSL
QPEDVADYFCHQYSSYPFTEFGSGTKL
EIK

(SEQ 1D NO: 2)

Kabat CDRs

CDR-L1: KASRDVAIAVA

(SEQ ID NG: 6)

CDR-L2: WASTRHT
(SEQ ID NO: 7)

CDR-L3: HOYSSYPRT
(SEQ ID NO: §)

IMGT CDRs

CDR-L1: RDVAIA
(SEQ ID NO: 12)

CDR-L2: WAS

CDR-L3: HOYSSYPPT
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(SEQ ID NO: 24)

Chothia CDRs

CDR-HI: GYTPTSQ
(SEQ ID NO: 25)

CDR-HZ: YPRDDY
{(SEQ D NG: 26)

CDR-H3: DRSGYAWFI
(SEQ D NO: 27)

(SEQ 1D NO: 8)

Chothia CDRs

CDR-L1: SRDVAIA
(SEQ ID NO: 16)

CDR-L2 WAS

CDR-L3: YSGQYPF
(SEQID NO: 17)

Table 1C, Exemplary heavy chain variable domain, light chain variable domain, and

complementarity-determining region sequences of IL-23 binding proteins

¥L-23
binding Heavy chain variable domain Light chain variable domain
protein
Clone EVQLLESGGGLVOPGGSLELSCAASG | EIVMTQSPATLSVEPGERATLECKAS
MABOOZ YTETDOTIHWVRQAPGKGLEWIGYIY | RDVATAVAWYCOQKPGOAPRLLLEFWAS

PRDDEPKYNENFRGRATLSADNSKNT
AYLOMNSLRAEDTAVYYCAIPDRSGY
AWFIYWGQGETTVIVSS

(SEQ ID NO: 28)

Kabat CDRs
CDR-HL: DOTIE
(SEQ ID NO: 30)

CDR-HZ: YIYPRDDSPRKYNENFKG

(SEQ ID NO: 31)

CDR-H3: PDRSGYAWFIY
(SEQ ID NO: 32)

IMGT CDRs
CDR-HL: GYTFTDQT
(SEQ ID NG: 33)

CDR-H2: IYPRDDSP
(SEQ D NO: 34)

TRETGIPARFSGSGSRTEFTLTISSL
QSEDFAVYYCHQYSSYPRPEFTFGGETRY
EIK

(SEQ ID NO: 29)

Kabat CDRs

CDR-L1: KASRDVAIAVA

(SEQ ID NO: 6)

CDR-L2: WASTRHT

(SEQ ID NO: 7)

CPDR-L3: HOYSSYPFT

(SEGID NG 8)

IMGT CDRs
CDR-L.1: RDVAIA
(SEQ ID NO: 12)

CDR-L2: WAS
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CDR-H3: AIPDRSGYARWFIY
(SEQ ID NO: 35)

Chothia CDRs
CDR-HL: GYTFTDOQ
{SEQ ID NO: 36)

CDR-H2: YPRDDS
(SEQ ID NO: 37)

CDR-H3: DRSGYAWFI
{(SEQ IDNG: 27

CDR-L3: HQYSSYPFT
(SEQ ID NO: 8)

Chothia CDRs
CDR-L1; SRDVAIA
(SEQ ID NO: 16)
CDR-L2: WAS

CDR-L3: YSSYPF
(SEQ ID NO: 17)

Table 1D. Exemplary heavy chain variable domain, light chain variable domain, and

complementarity-determining region sequences of [L-23 binding proteins

FE-~23 Heavy chain variable domain Light chain variable domain
binding
protein
Clone QVOLVOSGAEVEKPGSSVKVSCRASG | EIVMTOSPATLEVSPGERATLSCKAS
MABOO4 YTETAQTMHWMROAPGQGLEWIGYTY | RDVATAVAWYQORKPGQAPRLLLFWAS
PRDGSTKYNENFKGKVTITADKSTST | TRETGIPARFSGEGSRTEFTLTISSL
AYMELSSLREEDTAVYYCAIPDREGY | CSEDFAVYYCHQYSSYPRPEFTEFGGGETKY
AWFIVRGQGTLVTIVES EIK

(SEQ 1D NO: 38)

Kabat CDRs
CDR-H1: AQTMH
(SEGID NG: 39)

CDR-H2: YIYPRDGSTKYNENFKG
(SEQ ID NO: 4)

CDR-H3: PDRSGYAWFIV
(SEQ ID NO: 40)

IMGT CBRs

CDR-HI: GYTPTAQT
(SEQ ID NO: 41)

CDR-H2: IVYPRDGST
(SEQ D NO: 10)

(SEQ ID NO: 29)

Kabat CDRs

CDR-L1: KASRDVAIAVA
{(SEQ ID NO: &)

CDR-L2: WASTRHT

(SEQ ID NO: 7)

CDR-L3: HOYSSYPFET
(SEQ ID NO: 8)

IMGT CDRs

CDR-L1: RDVAIA
(SEQID NO: 12)

CDR-L2: WAS
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CDR-H3: AIPDRSGYAWFIV
(SEQ ID NO: 42)

Chothia CDRs
CDR-HL: GYTFTAQ
{SEQ ID NO: 43)

CDR-H2: YPRDGS
(SEQ ID NO: 14)

CDR-H3: DRSGYAWFI
{(SEQ IDNG: 27

CDR-L3: HQYSSYPFT
(SEQ ID NO: 8)

Chothia CDRs
CDR-L1; SRDVAIA
(SEQ ID NO: 16)
CDR-L2: WAS

CDR-L3: YSSYPF
(SEQ ID NO: 17)

j0161)

chain as shown in Table 1. 1A-Table 1.1D.

In some embodiments, 1L-23 binding proteins comprise a heavy chain and a light

Table 1.1 A. Exemplary heavy and light chain amine acid sequences of IL-23 binding

proteins
FL-23
binding Heavy chain Light chain
protein
Clone QVQLVOSGAEVEKPGSSVKVSCK | DIQMTOSPSSLSASVGDRVTITCK
MADBOOT ASGYTFTTQTLHWMROQAPGQGLE | ASRDVAIAVAWYQOQKPGKVPKLL

WIGYTYPRDGSTK YNENFKGKVTY
TADKSTSTAYMELSSLRSEDTAVY
YCAIPDRSGYAWFQHWGQGTLVT
VSSASTKGPSVFPLAPSSKSTSGGT
AALGCLVEDYFPEPVTVSWNSGA
LTSGVHTFPAVLQSSGLYSLSSVY
TVPSSSLGTOTYICNVNHKPSNTK
VDKEVEPKSCDKTHTCPPCPAPEA
AGGPSVFLFPPKPKDTLYITREPEV
TCVVVDVSHEDPEVEFNWYVDG
VEVHNAK TKPREEQYNSTYRVVS
VLTVLHODWLNGKEYKCKVSNK
ALPAPIEKTISKAKGOPREPOVYTL
PPSRDELTKNQVSLTCLVKGFYPS
DIAVEWESNGOPENNYKTTPPVL
DSDGSFFLYSKLTVDKSRWOQGN
VFSCSVMHEALHNHYTQKSLSLSP
GK

(SEQ ID NO: 165)

IYWASTRHTGVPSRFSGSGSRTDF
TLTISSLQPEDVADYFCHQYSSYPF
TFGSGTKLEIKRTVAAPSVFIFPPS
DEQLKSGTASVVCLLNNFYPREA
KVOWKVDNALQSGNSQESVTEQ
DSKDSTYSLSSTLTLSKADYEKHK
VYACEVTHQGLSSPVTKSFNRGEC
(SEQ ID NO: 166)
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Table 1.1 B. ¥xemplary heavy and light chain amino acid sequences of 1L-23 binding

proteins
FL-23
binding Heavy chain Light chain
protein
Clone QVOLVOSGAEVKKPGSSVKVSCK | DIOMTOSPSSLSASYVGDRVTITCK
MADBGO3 ASGYTFTSQTMHWMRQAPGOGL | ASRDVAIAVAWYQQORPGKVPKLL

EWIGYIYPRDDYPKYNDNFKGKY
TITADKSTSTAYMELSSLRSEDTA
VYYCAIPDRSGYAWFIHWGQGTL
VIVSSASTKGPSVEFPLAPSSKSTSG
GTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSS
VVTIVESSSLGTOTYICNVNHEPSN
TRKVDRKVEPKSCDKTHTCPPCPAP
EAAGGPSVFLFPPKPKDTLYITREP
EVICVVVDVSHEDPEVKFNWYVY
DGVEVHNAKTKPREEQYNSTYRV
VSVLIVLHODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQV
YTLPPSRDELTKNQVSLTCLVEGF
YPSDIAVEWESNGQPENNYKTTPP
VLDSDGSFILYSKLTVDKSRWOQ
GNVFSCSVMHEALENHYTQKESLS
LSPGK

(SEQ ID NG: 169)

IYWASTRHTGVPSRFSGSGSRTDF
TLTISSLOPEDVADYFCHOQYSSYPF
TRGSGTKLEIKRTVAAPSVFIFPPS
DEQLKSGTASVYCLLNNFYPREA
KVQWKVDNALQSGNSQESVTEG
DSKDSTYSLSSTLTLSKADYEKHK
VYACEVTHQGLSSPVTKSFNRGEC
(SEQ 1D NO: 170)

Table 1.1 C. Exemplary heavy and light chain amine acid sequences of IL-23 binding

proteins
FL-23
binding Heavy chain Light chain
protein
Clone VOLLESGGGLVQPGGSLRLSCAAS | EIVMTQSPATLSVSPGERATLSCK
MADbOO2 GYTFTDQTIHWVRQAPGKGLEWE | ASRDVAIAVAWYQOKPGQAPRLL

GYIYPRDPDSPKYNENFKGRATLSA
DNSKNTAYLOMNSLRAEDTAVY
YCAIPDRSGYAWFIYWGQGTTVT
VSSASTRKGPSVEFPLAPSSKSTSGGT
AALGCLVEDYFPEPVTVSWNSGA
LTISGVHTFPAVLOSSGLYSLSSVY

LFWASTRHTGIPARFSGSGSRTEFT
LTISSLOSEDFAVYYCHOQYSSYPFT
FGGGTKVEIKRTVAAPSVEFIFPPSD
EQLKSGTASYVCLLNNFYPREAK

VOWKVDNALQSGNSOESVTEQDS
KDSTYSLSSTLTLSKADYEKHKVY
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TVPSSSLGTOTYICNVNHKPSNTK
VDKEVEPKSCDKTHTCPPCPAPEA
AGGPSVFLIPPKPRKDTLYITREPEV
TCVVVDVSHEDPEVEINWY VDG
VEVHNAKTKPREEQYNSTYRVVS
VLTVLHOQDWLNGKEYKCKVSNK
ALPAPIEKTISKAKGOQPREPQVYTL
PPSRDELTKNOVSLTCLVEGEYPS
DIAVEWESNGOPENNYKTTPPVL
DSDGSFFLYSELTVDKSRWOQGN
VFSCSVMHEALHNHYTQKSLSLSP
GK

{(SEQ 1D NO: 171)

ACEVTHQGLSSPVTKSEFNRGEC
(SEQ ID NO: 172)

Table 1.1 D, Exemplary heavy and light chain amino acid sequences of IL-23 binding

profeins

FL-23
binding
protein

Heavy chain

Lighi chain

Clone
MADLO04

FPLAPSSKSTSGGTAALGCLVKDY
FPEPYVTVSWNSGALTSGVHTFPAY
LOSSGLYSLSSVVTVPSSSLGTOTY
ICNVNHKPSNTKVDKKVEPKSCD
KTHTCPPCPAPEAAGGPSVFLFPP
KPKDTLYITREPEVTCVVVDVSHE
DPEVKFNWYVDGVEVHNAKTKP
REEQYNSTYRVVSVLTVLHQDWL
NGKEYKCKVSNKALPAPIEKTISK
AKGOPREPQVYTLPRSRDELTENG
VSLTCLVKGFYPSDIAVEWESNGO
PENNYKTTPPVLDSDGSFFLYSKL
TVDKSRWQOGNVFSCSVMHEAL
HNHYTOKSLSLSPGK (3EQ 1D NO:
167)

EIVMTOSPATLSVSPGERATLSCK
ASRDVAIAVAWYQQUKPGOAPRLL
LFWASTRHTGIPARFSGSGSRTEFT
LTISSLOSEDFAVYYCHQYSSYPET
FGGGTKVEIKERTVA APSVFIFPPSD
EQLKSGTASVVCLLNNFYPREAK
VQWKVDNALQSGNSQESVTEQDS
KDSTYSLSSTLTLSKADYEKHKVY
ACEVTHQGLSSPYTKSFNRGEC
(SEQ 1D NO: 168)

10162)

{n some embodiments, 1L-23 binding proteins comprise a heavy chain as shown in

Table 1.1A and a light chain as shown in Table 1.1 A In some embodiments, 11.-23 binding

proteins comprise {1} CDR-H1, CDR-H2, and CDR-H3 sequences as shown in Table 1A, and (2)

a heavy chain having an amino acid sequence that is at least 85%, at least 86%, at least 87%, at

least 88%, at least 89%, at least 90%. at least 91%, at least 92%, at least 93%. at least 94%, at

feast 95%, at least 96%, at least 97%, at least 98%, or at least 99% 1dentical to the amino acid
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sequence of the heavy chain shown in Table 1.1A. In some embodiments, IL-23 bhinding
proteins comprise {1} CODR-L1, CDR-LZ, and CDR-L3 sequences as shown in Table 14, and (2}
a light chain having an amino acid sequence that is at least 85%, at least 86%, at least 87%, at
least 88%, at least 89%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at
least 95%, at least 96%, at least 97%, at least 98%, or at least 99% 1dentical to the amino acid
sequence of the heavy chain shown m Table 1.1A.

j0163] In some embodiments, 1L-23 binding proteins comprise a heavy chain as shown in
Table 1.1B and a light chain as shown in Table 1.1B. In some embodiments, 1L-23 binding
proteins comprise (1} CDR-H1, CDR-H2, and CDR-H3 sequences as shown in Table 1B, and (2)
a heavy chain having an amino acid sequence that is at least 85%, at least 86%, at least 87%, at
least 88%, at least 89%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at
least 95%, at least 96%, at least 97%, at least 98%, or at least 99% 1dentical to the amino acid
sequence of the heavy chain shown in Table 1.1B. In some embodiments, IL-23 binding proteins
comprise {1} CDR-L1, CDR-L2, and CDR-L3 sequences as shown in Table 1A, and (2} a light
chain having an amino acid sequence that is at least 5%, at least 86%, at least 87%, at least
88%, at least 89%, at least 90%%, at least 91%, at least 92%, at least 93%, at least 94%, at least
95%, at least 96%, at least 97%, at least 98%, or at least 99% wdentical to the amino acid
sequence of the heavy chamn shown in Table 118

10164} In some embodiments, 11L-23 binding proteins comprise a heavy chain as shown in
Table 1.1C and a light chain as shown in Table 1.1C. In some embodiments, IL-23 binding
proteins comprise a heavy chain having an amine acid sequence that 1s at least 85%, at least
86%, at least 87%, at least 8%, at least 89%, at least 90%, at least 91%, at least 92%, at least
93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99% identical
to the amino acid sequence of the heavy chain shown i Table 1.1C, CBR-HI, CDR-H2, and
CDR-H3 with sequences as shown in Table 1C, an ammo acid sequence that 1s at least 35%
identical to the amino acid sequence of the heavy chain vanable domain sequence in Table 1C
and asparagine at position 74 of the heavy chain variable domain sequence. In some
embodiments, 1L.-23 binding proteins comprise a Hight chain having an amino acid sequence that
is at least 85%, at least 86%, at least 87%, at least 88%, at least 89%, at least 90%, at least 91%,
at least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%%, or

at least 99% identical to the amino acid sequence of the heavy chain shown in Table 1.1C, CDR-
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L1, CBR-L2, and CDR-L3 with sequences as shown in Table 1C and an amino acid sequence
that 1s at least 85% i1dentical to the amino acid sequence of the light chaim variable domain
sequence in Table 1C and phenylalanine at position 49 of the light chain variable domain
sequence. In an embodiment, the amino acid at position 27 of the heavy chain varmable domain in
Table 1( 15 not asparagine. In a further embodiment, the amino acid at position 27 of the heavy
chain variable domain in Table 1C is a tyrosine. In another embodiment, the amino acid at
position 74 the heavy chain variable domain in Table 1C 15 not lysine. In another embodiment,
the amino acid at position 49 of the light chain variable domain in Table 1C 15 not tyrosine.
[8165] In some embodiments, 1L-23 binding proteins comprise a heavy chain as shown in
Table 1.1D and a light chain as shown in Table 1.1D. In some embodiments, {L.-23 binding
proteins comprise (1} CDR-H1, CDR-H2, and CDR-H3 sequences as shown in Table 1B, and (2)
a heavy chain having an amino acid sequence that is at least 85%, at least 86%, at least 8§7%, at
least 88%, at least 89%, at least 0%, at least 91%, at least 92%, at least 93%, at least 94%, at
feast 95%, at least 96%, at least 97%, at least 98%, or at least 99% identical to the amino acid
sequence of the heavy chain shown in Table 1.1D. In some embodiments, IL-23 binding
proteins comprise a light chain having an anuno acid sequence that s at least 83%, at least 86%4,
at least 87%, at least 88%, at least 89%%, at least 90%, at least 91%, at least 92%. at least 93%, at
feast 949, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99% identical to the
amino acid sequence of the heavy chain shown in Table 11D, CDR-L1, CDR-1L.2, and CDR-L3
with sequences as shown in Table 1C and an amino acid sequence that 1s at least 85%, at least
&7.5%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least 95%, at least
96%, at least 97%, at least 98%, or at least 99% identical to the ammo acid sequence of the light
chain variable domain sequence i Table 1D.

{B166] In some embodiments, the 1L-23 binding protein comprises: a heavy cham vanable
domain {VH} comprising {1} an amino acid sequence that 1s at least 85% 1dentical to amino acid
sequence of SEQ ID NO: 28, (2} asparagine at posttion 74 of SEQ D NG: 28; and (3) one or
more of glutamic acid at position 1, leucine at position 5, glutamic acid at position 6, glvcine at
position 9, glyeine at position 10, leucine at position 11, valine at position 12, glutamine at

posttion 13, glycine at position 16, levcine at position 18, arginine at position 19, leucine at

L=

position 20, alanine at position 23, valine at position 37, lysine at position 43, arginine at position

67, leucine a position 70, serine at position 71, alanine at position 68, lysine at position 76,
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asparagine at position 77, leucine at position 81, glutamine at position 82, methionine at position
83, asparagine at position 84, alanine a position 88, or threonine at position 115 of SEQ 1D NO:
28, (4} complementarity-determining regions: CDR-H1 comprising the amino acid sequence of
SEQ ID NO: 30; CDR-HZ comprising the amino acid sequence of SEQ 1D NO: 31; and CDR-H3
comprising the amino acid sequence of SEQ ID NO: 32, In some embodiments, the 11-23 protein
further comprises (b} a light chain vanable domain (VL) comprising: (1} an amino acid sequence
that is at feast 85% identical to amino acid sequence of SEQ 1D NO: 29, and (2} one or more of
elutamic acid at position 1, valine at position 3, alanine at position 9, threonine at position 10,
valine at position 13, proline at position 15, glutamic acid at position 17, alanine at position 19,
leucine at position 21, serine at position 22, glutamine at position 42, alanine at position 43,
arginine at position 43, leucine at position 48, phenylalanine at position 49 isoleucine at position
58, alanine at posiiion 60, glutamic acid at position 70, serine at position 80, phenylalanine at
position 83, valine at position 85, tyrosine at position 87, ghycine at position 100 or valine at
position 104 of SEQ ID NO: 29, (3) complementarity-determining regions: CDR-L1 comprising
the aromo acid sequence of SEQ 1D NQ: 6; CDR-L2 comprising the amino acid sequence of
SEQ 1D NG: 7, an CDR-L3 comprising the amino acid sequence of SEQ ID NG: 8

Fe regions

[8167] IL-23 binding proteins suitable for use i accordance with the present disclosure
typically comprise an Fe region, which typically comprises one or more Fe chains. Anlg(G Fe
chain typically contains two constant heavy domains (CH2 and CH3) and a hinge region
connected to the CH2 domain. Typical Fe regions comprise two Fo chains which dimenize with
one another; however, an Fe region may have a single chain or more than two Fe chains, e.g., as
may be present i some antibody formats. In certain embodiments, an Fo region may have one or
more modifications {(e.g,, changes such as deletions, additions, or substitutions 1o one or more
amino acid residues), such as provided herein (see, e.g., Table 2). In some such embodiments, a
modification changes a function of an Fe region {e.g., by changing bimdmng affinity to an F¢
receptor, efc.}.

{0168} In some embodiments, 11L-23 binding proteins comprise an 1gG1 Fe region {e.g.,
human 1gG1 Fe region), that s, except for having particelar residue(s) at certain positions as
noted herein, the Fe region has an aming acid sequence that is substantially similar to that of the

Fe region within a wild type 1gGl1 Fe. In some embodiments, the wild type fgG1 Fc s 2 human
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1gG1 Fe, in which each Fe chain has an amino acid sequence of SEQ ID NG 44, In some
embodiments, [L-23 binding proteins comprise an Fe region, each Fe chain of which has an
amino acid sequence that is at least 85%, at least 87 5%, at least 90%, at least 91%, at least 92%,
at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99%
identical to that of an F¢ chain within a wild-type IgG1 Fe.

[6169] In some embodiments, 1L-23 binding proteins comprise an {gG2 Fe region {e.g.,
human 1gG2 Fc region), that is, except for having particular residue(s) at certain positions as
noted herein, the Fe region has an amino acid sequence that is substantially similar to that of the
Feregion within a wild type 1g(G2 Fc. In some embodiments, the wild type 1gG2 Fe s a human
12 Fe, mn which each Fc chain has an amino acid sequence of SEQ {2 NO: 45. In some
embodiments, HL.-23 binding proteins comprise an Fo region, each Fe chain of which has an
amine acid sequence that is at least 5%, at least 87 5%, at least 90%, at least 91%, at least 92%,
at least 93%, at least 94%, at least 93%, at least 96%, at least 97%, at least 98%4, or at least 99%
identical to that of an Fe chain within a wild-type lgG2 Fc.

{6176} In some embodiments, 11.-23 binding proteins comprise an IgG4 Fe region {e.g.,
human TgG4 Fe region), that is, except for having particular residue(s) at certain positions as
noted heremn, the Fe region has an amino acid sequence that 1s substantially similar to that of the
Fe region within a wild type 1gG4 Fe. In some embodiments, the wild type IgG4 Fe is a human
1gG4 Fe, m which each Fe chain has an amine acid sequence of SEQ 1D NO: 46, 1o some
embodiments, H.-23 binding proteins comprise an Fe region, each Fe chain of which has an
amino acid sequence that 1s at least 85%, at least 87.5%, at least 90%, at least 1%, at least 92%,
at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99%
identical to that of an Fo cham within a wild-type 1G4 Fe.

{8171} In some emboduments, the one or more modifications modify binding to Fe-gamma
receptors, e.g., by promoting selective binding, reducing binding, or enhancing binding thereto.
{8172} In some embodiments, an [L-23 binding protein 15 an anti-IL-23 antibody with an
mmprovement comprising modification of the Fe portion to increase half-life in humans compared
to that antibody without such modification, e.g., substitutions corresponding to M252Y, 82547,
and T2Z50E (Y'TE) and/or M428L and N4348 (LS}, for example an increase by a factor of at least

two, or at least three, or at least four. In some embodiments the half-life extension modification
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15 or comprises the YTE modification. In some embodiments the half-life extension modification
18 or comprises the LS modification.

{0173} In some embodiments, an IL-23 binding protein is an anti-1L-23 antibody with an
improvement comprising modification of the framework region (FR) sequence of the heavy
chain. In some embodiments, the modification comprises one or more modifications of FR1,
FR2Z, FR3 and FR4 of the heavy chain. In some embodiments, the modification comprises one of
more modifications of FRI, FR2, FR3 and FR4. In some embodiments, the modification can
comprise nen-conservative and/or conservative modifications such as amino acid substitutions.
Conservative substitutions of one amino acid for another generally retain side-chain properties.
In some cases, conservative substitutions retain the shape or size of the original residue. In some
embodiments, the modifications comprise conservative substitutions of one or more of amingo
acid sequence of FR1, FR2, FR3 and FR4, for example FR1, FR2 and FR3. In some
embodiments, the one or modifications comprise asparagine at position 74. In some
embodiments, the modification results in a heavy chain variable region sequence of SEQ ID NO:
28. In some embodiments an 11.-23 binding protein is an aoti-IL-23 antibody with an
mprovement comprising modification of the complementarity determining region {CDR) of the
heavy chain. In some embodiments, the modification results in heavy chain CDR sequences
cotresponding to CDRs 1, 2, and 3 in Tables 1A, 1B, and 1D,

8174} In some embodiments, the anti-1L-23 antibody bas improved binding affimty to I~
23, more effective inhibition of 1L-23-induced activation of STAT3 and/or more effective
mhibition of IL-23-induced phosphoryiation of STAT3, as compared {0 a reference antibody
{e.g. Reference Antibody 1). In some embodiments, the anti-IL-23 binding antibody 13 capable
of inhibiting activation of STAT3 at a relative ICso of less than 0.96. In some embodiments, the
11.-23 binding protein 18 capable of mhibiting phosphorylation of STAT3 at a relative ICso
reference of less than ¢.80. In some embodiments an IL.-23 binding protem comprises
modification of the framework region (FR) sequence of the heavy chain and/or Light chain,
and/or modification of the complementarity determining region (CDR) of the heavy chain as

compared to a reference antibody {e.g. Reference Antibody 1).

[8175] In some embodiments, an 11L.-23 binding protemn 1s means for binding [L-23 with a Fc
portion modified to increase half-life in humans compared to that antibody without such

meodification, e.g., M252Y, 82547, and T256E (YTE) and/or M428L and N4348 (LS}, for
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example an mcrease by a factor of at least two, or at least three, or at least four. In some
embodiments the half-life extension modification is the YTE madification. In some
embodiments the half-life extension modification is the LS modification.

{6176] in some embodiments, provided is an [L-23 binding protein comprising a means for
binding 11-23 with a modified framework region (FR) sequence of the heavy chain. In some
embodiments, the modification results in a heavy chain vanable region sequence of SEQ 1D NOG:
23,

{0177} in some embodiments, provided is an [L-23 binding protein comprising a means for
binding 11-23 with a modified complementarity determining region (CDR) of the heavy chain. In
some embodiments, the modification results in heavy chain CDR sequences corresponding to
CDRs 1,2, and 3 in Tables [A) 1B, and 1D,

{0178} Unless otherwise specified herein, numbering of amino acid residues in the Fc region
or constant region is according to the EU numbering system, also called the EU index, as
described in Kabat et al, Sequences of Proteins of Immunological Interest, Sth Hd. Public Health
Service, National Institutes of Health, Bethesda, MDD, 1991

[8179] Amino acid sequences of exemplary Fe sequences are provided 1o Table 2.

Table 2, Exemplary Fe Sequences

Mame SEQ Fe¢ chain sequence
f11]
NG
hig(Gl 44 ASTRKGPEVEFPLAPSSKETSGETAALGCLVKDY FPERPVIVSWNSGALT

SGVHTFPAVLOSSGLYSLSEVVIVPSSSLOTQTYICNVNHEPSNTRKY
DKEVEPKSCORTHT CPPCPAPELLGGPSVEPLFPPKPEDTLMISRTPE
VICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSY
LTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPOVYTLY
PSRDELTRNQVSLTCLVKGEYPSDIAVEWESNGQPENNYKTTPRPVLD

SDGESFFLYSKLTVDKSRWOQOGNVESCESVMHEALHNHY TQKSLS LS PG

ASTRGPSVEFPLAPCSRETSESTAALGCLVKDYFPERPVIVEWNSGALT

L

18G2 4
SGVHTFPAVLOSSGLYSLESVVIVPSSNEFGTQTYTCNVDHKPSNTKY

DETVERKCCVECPRPCPAPPVAGESVELFPPKPEDTLMISRTPEVTCV
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VVDVSHEDPEVOFNWYVDGVEVHNAKTKPREEQEFNSTEFRVVSVLTVV
HODWLNGKEYKCEVSENKGLPAPTEKTISKTKGOPREPOQVYTLPPSRE
EMTENQVELTCLVKGEYRPEDIAVEWESNGOPENNYKTTPPMLISDGS
FEFLYSKLTVDKSRWOQGNVESCSVMHEALHNEYTOKSLSLER

eG4 46 ASTKGPSVFPLAPCSRETSESTAALGCLVKDY PPEPVTVSWNSGALT
SGVHTFPAVLOSSGLYSLESSVVTVRSSSLEGTKTYTCNVDHKPSNTKY
DERVESKYGPPCPSCPAPEFLGGPSVEFLFPPKPKDTLMISRTRPEVTC
VVVDVSQEDPEVOFNWYVDCVEVHNAKTKPREEQFNSTYRVVSVLIV
LHODWILNGHEYKCEKVENKGLPESSIEKTISKAKGOPREPQVYTLEPSQ
EEMTENQVSLTCLVRKGPYPSDIAVEWESNGOPENNYKTTPPVLDSDG

SFFLYSRLTVDKSRUWORGNVESCSVMHEALHNHYTOKSLELSLGK

Ig(G4-SP 47 ASTRGPEVPPLAPCSRSTSESTAALGCLVEKDYFRPEPVTIVSWNSGALT
SGVHTFPAVLOSSGLYSLSSVVIVRES SSLETKTYTCNVDHKPSNTKY
{(S228P) DKRVESKYGPPCPPCPAPEFLGGPEVFLFFPKFKDTIMISRTPEVTC
VVVDVSQEDPEVOQFNWYVDGVEVHNARTKPREEQENSTYRVVSVLTV
LHODWLNGKEVYKCKVSNKGLPSSITEKTISKAKGQPREPQVYTLPRPSQ
EEMTKNQVSLTCLVEKGEYPSDIAVEWEENGOPENNYKTTPEVLDSDG
SFFLYSRLTVDKSRWQEGNVESCSVMHEALHNHYTQKESLSLSLGK

1oG4-SPLE 48 ASTKGPSVFPLAPCSRSTEESTAALGCLVKDY FPEPVTVSWNSGALT
SGVHTFPAVLOSSGLYSLESVVIVRS SELETRTYTCNVDHKPSNTKY
{8228¥F/ DEKRVESKYGPPCPPFCPAPEELGGPSVELFPPKPKDTLMISRTPEVTC
L.235E) VVVDVSQEDPEVOFNWYVDCVEVHNAKTKPREEQFNSTYRVVSVLIV
LEODWLNGKEYKCKVENKGLPSSIEKTISKAKGOPREPOVYTLRPPSQ
EEMTENOQVSLTCLVRKGEYPEDIAVEWESNGOPENNYKTTFPVLDEDG
SFFLYSRLTVDEKSRUQEGNVESCSVMHEALENHYTOKSLSLSLGK

higGl- 49 ASTRGPSVEFPLAPSSESTSGGTAALGCLVEDYFPEPVTVEWNSGALT
N297A SGVHTFPAVLOSSGLYSLESVVTVPRSSSLGTQTYICNVNHKPSNTEKY
DRKEVEPKSCDKTHT CPPCRPAPELLGGPSVELF PPKPEDTIMISRTRE
VICVVVDVSHEDPEVEFNWYVDGVEVHNAKTKPREEQYASTYRVVEV
LTVLHQDWLNGKEYKCKVSNKALPAPITEKTISKAKGQPREPQVYTLY
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PSRDELTKNQVSLTCLVRKGPYPSDIAVEWESNGOPENNYKTTPPVLD
SDGEFFLY SKLTVDKSRWOQGNVESCSVMHEALHNHYTOKSLELERG

higGl- S0 ASTRGPEVFPLAPSSKSTSGGTAALGCLVKDY FRPEPVIVSWNSGALT

2654 SGVHTPPAVLOSSGLYSLSSVVTIVPESSLOTOTY ICNVNHEPENTRY
DRKEKVEPKSCDRTHT CPPCPAPELLGGPESVPLFPPKPEKDTLMISRTPE
VICVVVAVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYNSTYRVVSY
LTVLHODWLNGKEYKCRKVSNRKALPAPIEKTISKAKGQPREPOVYTLP
PSRDELTRNOVSLTCLVKGEYPSDIAVEWESNGQPENNYKTTPEPVLD

SDGSEFFLYSKLTVDKSRWOOGNVESCSVMHEATLHNHY TORSLSLS PG

W
i

heGl- ASTKGPSVEFPLAPESKETSGOTAALGCLVKDY FPERPVTVEWNSGALT
LALA SGVHTFPAVLOSSCGLYSLESVVIVPSSELGTOTY ICNVNHKPSNTRY
DEKVEPKSCDKTHTCPPCPAPEAAGGPSVELEFPPRPKDTLMISRTRE
(1.234A/ VICVVVDVEHEDPEVEKEFNWYVDGVEVHNAKTKPREEQYNSTYRVVSV
L235A) LTVLHODWLNGKEYKCEKVENKALPAPIEKTISKAKGOPREPQVYTLE
PSRDELTKNQVSLTCLVKGPYPSDIAVEWESNGOPENNYKTTRPPVLD

SDGSFRFLYSXLIVDKSRWCQGNVESCSVMHEALHNHYTOKSLELE PG

hia(Gl- 52 ASTRGPEVEFPLAPSSKSTSGETAALGCLVKDY FRPERPVIVSWNSGALT
LAGA SGVHTEFPAVLOSSGLYSLSSVVTVPSSSLGTOQTY ICNVNHEPSENTKY
DKEVEPRECDKTHT CPPCPAPELAGAPEVPLFPPKPEKDTLMISRTPE
(L235A/ VICVVVDVSHEDPEVKEFNWYVDGVEVHNAKTRKPREEQYNSTYRVVSY
G237A) LIVLHQDWILNGKEYKCKVSNKALPAPTEKTISKAKGOPREPQVYTLY
PSRDELTRNQVSLTCLVKGEYPSDIAVEWESNGQPENNYKTTPEPVLD
SDGSFFLYSKLTVDKSRWQOGNVESCEVMHEALHNHY TQKELS LS PG

heGl- ASTRGPSVEFPLAPSSKESTSCOETAALGCLVKDY FPERPVIVSWNSGALT

LALAGA SGVHETFPAVLOSSGLYSLESVVIVRSSELGTOTYICNVNHKPSNTKY

L
W

DEKVEPKSCDKTHTCPPCPAPEAAGAPSVFLF PEKPKDTLMISRTER
(L234A/ VTCVVVDVSHEDPEVKFNWY VDGVEVHNAKTKPREEQYNSTYRVVSY
1235A/ LTVLEQDWLNGKEYKCKVSNKALPAP T EKTI SKAKGQPREPQUYTLE
G237A) PSRDELTKNQVSLTCLVKGFYPEDIAVEWESNGOPENNY KT TPPVLD
SDESFFLYSKLTVDKSRWGQGNVFSCSVMHEALHNHYTOKSLSLE PG
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hlgGl- 54 | ASTKGPSVFPLAPSSKSTSGETAALGCLVKDYFPEPVIVSWNSGALT
LALAPG SGVHTFPAVLOSSGLYSLSSVVIVPESSLOTOTY ICNVNHEKPENTKY
DKKVEPKECDRTHT CPPCPAPEAACGPEVFLF PPKPRDTLMISRT PE

(L234A/ VTCVVVDVSHEDPEVKFNWY VDGVEVENAKTKPREEQYNSTYRVVSY
12354/ LTVLHODWLNGKEYKCKVSNKALGAP T EKTI SKAKGQPREPOVYTLP
PI29G) PERDELTRNQVSLTCLVKGFY PSDIAVEWESNGQPENNYETTPEVLD
SDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNEYTOKSLSLS PG

hgGI-YTE | 55 | ASTKGPSVFPLAPSSKSTSCGTAALGCLVKDYFPEPVTVSWNSGALT
SGVHTFPAVLOSSGLYSLESVVTVPSSSLGTOTY ICNVNEKPSNTKY

(M252Y/ DKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPRKPKDTLY ITRERE
$I54T/ VTCVVVDVSHED PEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSYV
T256E) LTVLHODWLNGKEYKCKVENKALPAPIEKTI SKAKGQPREPQUYTLE
PSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGOPENNY KT TPPVLD
SDGSFFLYSKLTVDKSRWGQGNVFSCSVMHEALHNHY TQRSLSLEPG

higGl- 56 | ASTKGPEVFPLAPSSKSTSGETAALGCLVKDYFPEPVIVSWNSGALT
N29TANTE SGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTY ICNVNHKPSNTKY
DKKVEPKSCDRKTHT CFPCPAPELLGEPSVFLF PPKPKDTLY ITREPE

VT CVVVDVSHEDPEVKFNWY VDGVEVHNAKTK PREEQYASTYRVVSY
LTVLHODWLNGKEYKCKVSNKALPAPTIEKTI SKAKGQPREPOVYTLY
PSRDELTRNQVSLTCLVKGFY PSDIAVEWESNGOPENNYKTTPEVLD

DGEFFLY SKLTVDKSRWQQEGNVESCSVMHEALHNHYTQKSLSLS PG

higGl- 57 | ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDY FPEPVTVSWNSGALT
D265SA/YTE SGVHTFPAVLOSSGLYSLSSVVTVPSSSLATQTY ICNVNHKPSNTKY
DKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLY ITREPE

VTCVVVAVSHED PEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSY
LTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLE
PSRDELTKNQVELTCLVKGFYPSDIAVEWESNGOPENNY KT TPPVLD
SDESFFLYSKLTVDKSRWOQGNVFSCSVMHEALHNHY TOKSLSLEPG

higGl- 58 | ASTKGPSVFPLAPSSKSTSGGTAALGCLVEDYFPEPVIVSWNSGALT
LALA/YTE SGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTY ICNVNHKPSNTKY
DKRVEPKSCDKTHT CFPCPAPEARGORSVFLF PPKPRDTLY ITREPE
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VICVVVDVSHEDPEVEFNWYVDGVEVHNAKTKPREEQYNSTYRVVSY
LTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPOVYTLY
PEEDELTRNOVSLTCLVKGEYPSDIAVEWESNGOPENNYEKTTPEVLD

SDGSFFLY SKLTVDKSRWOOGNVESCEVMHEALHNHY TQKELS LS PG

ASTKGPSVFPLAPESSKETSCGTAALGCLVKDY PPEPVTVSWNSGALT

4y
o

WeGl-
LAGANYTE SGVHTFPAVLOSSGLYSLSSVVTVRSSSLEGTOTY ICNVNHKPSNTKY
DEXKVEPRKSCDKTHTCPPCPAPELAGAPSVELEFPPRPKDTLYITREPRE
VITCVVVDVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYNSTYRVVSEY
LTVLHODWINGKEYKCKVENKALPAPTIEKTISKAKGQPREPQVYTLE
PSRDELTKNQVSLTCLVKGPYPSDIAVEWESNGOPENNY KT TRPPVLD

SDGSFRFLYSKLIVDKSRWOQGNVESCESVMHEALHNHYTOKSLSLE PG

hipGl- 60 ASTRGPEVPPLAPSSKSTSGETAALGCLVEKDYFRPEPVTIVSWNSGALT

LALAGA/Y SGVHTFPAVLOSSGLYSLSSVVTVESSSLETOTY ICNVNHKPSNTKVY

W

TE DKEVEPKSCDKTHT CPPCPAPEAACAPSVELFFPKPEDTLYITRERE
VICVVVDVSHEDPEVEFNWYVDGVEVHNAKTKPREEQYNSTYRVVSY
LIVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGRPREPQVYTLY
PERDELTRKNOVSLTCLVKGEYPSDIAVEWESNGOPENNYEKTTPEVLD

SDGEFPFLY SKLITVDKSRWOOGNVESCEVMHEALHNHYTQKSLSLE PG

hig(Gl- 61 ASTKGPSVEFPLAPSSKSTEGGTAALGCLVKDY FPEPVTVSWNSGALT
FPALAPG/Y SGVHTFPAVLOSSGLYSLESVVIVRS SSLETQTY ICNVNHKPSNTKY
TE DEXKVEPKSCDKTHTCPPCPAPEAAGGPSVELEFPPRKPKDTLYITRERPE
VITCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSV
LTVLHODWINGKEYKCKVENKALGAPTIEKTISKAKGQPREPQVYTLE
PSRODELTKNQVELTCLVKGEYPSDIAVEWESNGOPENNYKTTPPVLD
SDGSFFLYSKLTVDEKSRWCQGNVEFSCSVMHEALENHYTQRSLSLEPG

heGl-LS 62 ASTRGPSVEFPLAPSSESTSGGTAALGCLVEDYFPEPVTVEWNSGALT
SGVHTFPAVLOSSGLYSLESVVTVPRSSSLGTQTYICNVNHKPSNTEKY
{(M428L/ DRKEVEPKSCDKTHT CPPCRPAPELLGGPSVELF PPKPEDTIMISRTRE
N4348) VICVVVDVSHEDPEVEFNWYVDGVEVHNAKTKPREEQYNSTYRVVEY
LTVLHQDWLNGKEYKCKVSNKALPAPITEKTISKAKGQPREPQVYTLY
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PSRDELTKNQVSLTCLVRKGPYPSDIAVEWESNGOPENNYKTTPPVLD
SDGEFFLY SKLTVDKSRWOQGNVESCSVLHEALHEHYTOKSLELERG

higGl- 63 ASTRGPEVFPLAPSSKSTSGGTAALGCLVKDY FRPEPVIVSWNSGALT
N297A/LS SGVHTPPAVLOSSGLYSLSSVVTIVPESSLOTOTY ICNVNHEPENTRY
DRKEKVEPKSCDRTHT CPPCPAPELLGGPESVPLFPPKPEKDTLMISRTPE
VICVVVDVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYASTYRVVSY
LTVLHODWLNGKEYKCRKVSNRKALPAPIEKTISKAKGQPREPOVYTLP
PSRDELTRNOVSLTCLVKGEYPSDIAVEWESNGQPENNYKTTPEPVLD

SDGSFFLYSKLTVDKSRWOOGNVESCSVLHEATLHSHY TORSLSLS PG

heGl- 64 ASTKGPSVEFPLAPESKETSGOTAALGCLVKDY FPERPVTVEWNSGALT
D265A/1S8 SGVHTFPAVLOSSCGLYSLESVVIVPSSELGTOTY ICNVNHKPSNTRY
DEKVEPKSCDKTHTCPPCPAPELLGGPSVEFLEFPPRPKDTLMISRTRE
VICVVVAVSHEDPEVEKEFNWYVDGVEVHNAKTKPREEQYNSTYRVVEV
LTVLHODWLNGKEYKCEKVENKALPAPIEKTISKAKGOPREPQVYTLE
PSRDELTKNQVSLTCLVKGPYPSDIAVEWESNGOPENNYKTTRPPVLD

SDGSFRFLYSKXLIVDKSRWCQGNVESCSVLHEALHSHYTOKSLELERPG

hiaGGl- 65 ASTRGPEVEFPLAPSSKSTSGETAALGCLVKDY FRPERPVIVSWNSGALT
LALA/LS SGVHTEFPAVLOSSGLYSLSSVVTVPSSSLGTOQTY ICNVNHEPSENTKY
DKEVEPRECDKTHT CPPCPARPEAAGGPEVPLFPPKPEKDTLMISRTPE
VICVVVDVSHEDPEVKEFNWYVDGVEVHNAKTRKPREEQYNSTYRVVSY
LIVLHQDWILNGKEYKCKVSNKALPAPTEKTISKAKGOPREPQVYTLY
PSRDELTRNQVSLTCLVKGEYPSDIAVEWESNGQPENNYKTTPEPVLD

SDGSFFLYSKLTVDKSRWQOGNVESCEVLHEALHSHY TQKSLS LS PG

heGl- 66 ASTKGPSVFPLAPESSKETSGGTAALGCLVKDY PPERPVTVSWNSGALT
LAGA/LS SGVHETFPAVLOSSGLYSLESVVIVRSSELGTOTYICNVNHKPSNTKY
DEXVEPRKSCDKTHTCPPCPAPELAGAPSVELEFPPRKPKDTLMISRTPE
VITCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSV
LTVLHODWLNGKEYKCEVENRALPARPIEKTISKAKGOPREPQVYTLE
PSRDELTEKNQVSLTCLVKGEYPSDIAVEWESNGOPENNY KTTPPVLD
SDGSFFLY SKLITVDKSRWOQGNVESCSVLHEALHSHYTOKSLSLEPG
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higGl- 67 ASTRGPEVPPLAPSSKSTSGGTAALGCLVEKDYFRPEPVTIVSWNSGALT
LALAGA/L SGVHTFPAVLOSSGLYSLSEVVIVRPSSSLOTQTYICNVNHEPSNTKY
S DKEVEPKSCORTHT CPPCPAPEAAGAPSVELFPPKPEDTLMISRTPE

VICVVVDVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYNSTYRVVSY
LTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPOVYTLYD
PERDELTRNOVSLTCLVKGEYPSDIAVEWESNGOPENNYEKTTPEVLD

SDGSFFLYSKLTVDKSRWQOGNVESCSVLHEALHSAYTOKSLSLS PG

higGl- 68 | ASTKGPSVFPLAPSSKSTSGETAALGCLVKDY FPEBPVTVEWNSGALT
LALAPG/LS SGVHTFPAVLOSSGLYSLESVVTVPSSSLGTOTY ICNVNEKPSNTKY

DEXVEPKSCDKTHTCPPCPAPEAAGGPSVELEFPPRPKDTLMISRTPE
VITCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSY
LTVLHODWINGKEYKCKVENKALGAPIEKTISKAKGOPREPQVYTLE
PSRDELTKNQVSLTCLVKGPYPEDIAVEWESNGOPENNY KTTRPPVLD

SDGSFFLYSKLIVDEKSRWCQGNVESCESVLHEALHSHYTOKSLSLS PG

higGL-DHS | 69 ASTRGPSVEPLAPS SKSTSGETAALGCLVEDYFREPVIVSWNSGALT

SGVHTFPAVLOSSGLYSLSSVVIVRESSSLETQTYICNVNHKPSENTKY

{13090/ DKEVEPKECOKTHT CPPCPAPELLGGPEVELFPPKPEDTLMISRTPE
Q3118/ VICVVVDVSHEDPEVEFNWYVDGVEVHNAKTKPREEQYNSTYRVVSY
N4348) LTVDHHDWLNGKEYKCKVSNKALPARPIEKTISKAKRKGQPREPOQVYTLY

PERDELTRNOVSLTCLVKGEYPSDIAVEWESNGOQPENNYEKTTPEVLD
DGESFPLY SKLITVDKSRWOQGNVESCEVMHEALHSHYTQKSLELSE PG

hegGl- 70 ASTHKGPSVFPLAPSSKETSCGTAALGCLVKDY FPEPVTVSWNSGALT
N2O7A/DHS SGVHETFPAVLOSS SLESVVTVRPSSSLETOQTYICNVNHKPSNTKY
DEKKVEFPKSCDKTHTCPPCRPAPELLGGPSVELFPPRKPKDTIMISRTRE
VICVVVDVSHEDPEVKENWYVDCGVEVHNAKTKPREEQYASTYRVVSEV
LTVDHHDWLNGKEYKCKVSNRALPARIEKTISKAKGOPREPQVYTLE
PSRDELTEKNQVSLTCLVKGEYPSDIAVEWESNGOPENNY KTTPPVLD
SDGSFFLYSKLIVDESRWOQGNVESCSVMHEALHSHY TQRSLSLE PG

higGl- 71 ASTRGEPESVEFPLAPSSESTSGGTAALGCLVEDYFPEPVTVEWNSGALT
D263A/DHS SGVHTFPAVLOSSGLYSLSSVVTVRS SSLGTOTY ICNVNHKPSNTKY
DKEVEPKSCDKTHT CPPCPAPELLGGPSVELF FPKPEDTILMISRTRE
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VICVVVAVSHEDPEVEFNWYVDGVEVHNAKTKPREEQYNSTYRVVSY
LTVDHHDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPOQVYTLY
PEEDELTRNOVSLTCLVKGEYPSDIAVEWESNGOPENNYEKTTPEVLD

SDGSFFLY SKLTVDKSRWOOGNVESCEVMHEALHSHY TQKELSLS PG

WeGl- T2 ASTKGPSVFPLAPESSKETSCGTAALGCLVKDY PPEPVTVSWNSGALT
PALA/DHS SGVHTFPAVLOSSGLYSLSSVVTVRSSSLEGTOTY ICNVNHKPSNTKY
DEXVEPKSCDKTHTCPPCPAPEAAGGPSVELEFPPRPKDTLMISRTPE
VICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSEV
LTVDHHDWLNCGKEYKCEKVENKALPAPIEKTISKAKGOPREPQVYTLE
PSRDELTKNQVSLTCLVKGEYPSDIAVEWESNGOPENNY KTTPPVLD

SDGSFRFLYSKLIVDKSRWOQGNVESCEVMHEALHSHYTOKSLSLE PG

hipGl- 73 ASTRGPEVPPLAPSSKSTSGETAALGCLVEKDYFRPEPVTIVSWNSGALT

LAGA/DHS SGVHTFPAVLOSSGLYSLSSVVTVPESSLETOTY ICNVNHEKPENTRV

W

DKEVEPKSCDKTHT CPPCPAPELACGAPSVELFFPKPEDTLMISRTPE
VICVVVDVSHEDPEVEFNWYVDGVEVHNAKTKPREEQYNSTYRVVSY
LTIVDHHDWLNGKEYKCKVSNKALPAPIEKTISKAKGRPREPQVYTLY
PERDELTRKNOVSLTCLVKGEYPSDIAVEWESNGOPENNYEKTTPEVLD

SDGEFPFLY SKLITVDKSRWOOGNVESCEVMHEALHSHYTQKSLELE PG

ASTKGPSVEPLAPSSKSTEGETAALGCLVKDY PPERPVIVSWNSGALT

~1
e

hieG1-
LALAGA/D SGVHTFPAVLOSSCGLYSLESVVIVRPSSSLETQTY ICNVNHKPSNTKY

HS DEKKVEPKSCDKTHTCPPCPAPEAAGAPSVELEFPPKPKDTLMISRTRE
VICVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVEV
LTVDEHDWLNGKEYKCYXVENKALPAPTEKTISKAKGOPREPQVYTLE
PSRDELTKNQVSLTCLVKGEFYPEDIAVEWESNGOPENNYKTTRPPVLD
SDGESFFLYSKLTVDESRWCOGNVEFECSVMHEALHESHYTQRSLSLEPG

higGl- 75 ASTRGPSVEPLAPSSKSTSGETAALGCLVEDYFPEPVTVESWNSGALT
LALAPG/D SGVHTFPAVLOSSGLYSLESVVTVPRSSSLGTQTYICNVNHKPSNTEKY
HS DRKEVEPKSCDKTHT CPPCRPAPEAACGGPSVELFFPKPEDTIMISRTRE
VICVVVDVSHEDPEVEFNWYVDGVEVHNAKTKPREEQYNSTYRVVEY
LTVDHHDWLNGKEYKCKVSNKALGAP TEKTISKAKGQPREPQVYTLY
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PSRDELTKNQVSLTCLVRKGPYPSDIAVEWESNGOPENNYKTTPPVLD

SDGEFFLY SKLTVDKSRWOQGNVESCSVMHEALHEHYTOKSLELERG

higG4-YTE 76 ASTRGPEVFPLAPCOSRSTSESTAALGCLVKDY FRPEPVIVSWNSGALT

VVVDVSQEDPEVQFNWYVDGVEVHNARTKPREEQEFNSTYRVVSVLTV
LHODWLNGKEYKCKVSNRGLPSSIEKTISFKAKGOPREPQVYTLPRED
EEMTKNOVSLTCLVEGFYPSDIAVEWESNGOPENNYKTTPRVLDSDG

SEFFLYSRLTVDKSRWOQEGNVFSCSVMHEATHNHY TQRSLSLSLGK

eG4~ ASTKGPSVEFPLAPCERETSESTAALGCLVKDY FPERPVTVEWNSGALT

SEYTE SGVHTFPAVLOSSGLYSLESVVIVPSSELGTKTYTCNVDHKPSNTRY

-3
-3

DERVESKYGPPCPPCPAPERPLGGPSVEFLFPPRPKDTLYITRERPEVTC
VVVDVSOEDPEVOFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTV
LHODWILNGHEYKCEKVENKGLPESSIEKTISKAKGOPREPQVYTLEPSQ
EEMTEKNQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPRPVLDSDG

SFEFLYSRLTVDKSRWQEGNVESCSVMHEALHNHYTOKSLSLSLGK

hin(G4- 78 ASTRGPEVEFPLAPCSRETSESTAALGCLVKDYFRPERPVIVSWNSGALT

SPLE/YTE SGVHTFPAVLOSSGLYSLSSVVIVPS SSLOTKTYTCNVDHRPENTKV

DKEVESKYGPPCPPCPAPEELGGPEVELFPPKERDTLY ITREPEVTC
VVVDVSQEDPEVQEFNWYVDGVEVHNAKTKPREEQENSTYRVVSVLTV
LHODWLNGKEYKCKVSNKGLPSSIEKTISKAKGOPREPQVYTLPREQ
EEMTKNOVSLTCLVEKGEFYPSDIAVEWESNGQPENNYKTTPRVLDSDG

SEFFLYSRLTVDKSRWQEGNVEFSCEVMHEALHNHYTQKSLSLSLGK

hig(G4-L.8 79 ASTKGPSVFPLAPCSRETSESTAALGCLVKDY PPERPVTVESWNSGALT
SGVHETFPAVLOSSGLYSLESVVIVRSSELGTKTYTCNVDHKPSNTKY
DERVESKYGPPCPSCPAPERLGGPSVEFLEFPPRKPKDTLMISRTPEVTC
VVVDVSQEDPEVOFNWYVDCVEVHNAKTKPREEQFNSTYRVVSVLIV
LHODWILNGKEYKCEVENKGLPSSIEKTISKAKGOPREPQVYTLERPSO
EEMTENQVSLTCLVRKGPYPEDIAVEWESNGOPENNYKTTPPVLDSDG
SFFLYSRLTVDKSRUWQEGNVESCSVLHEALHSHYTOKSLELSLGE
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hlgG4-SP/LS 30 ASTRGPEVPPLAPCSRSTSESTAALGCLVEKDYFRPEPVTIVSWNSGALT
SGVHTFPAVLOSSGLYSLSEVVIVRPSSSLOTKITYTCNVDHEPSNTKY
DRKRVESKYGPPCPPCPAPEFLGGPEVEPLFPPKPRDTIMISRTPEVTC
VVVDVSQEDPEVQFNWYVDGVEVHNARTKPREEQEFNSTYRVVSVLTV
LHODWLNGKEYKCKVSNKGLPSSIEKTISKAKGOPREPQVYTLPRED
EEMTKNOVSLTCLVEKGEFYPSDIAVEWEENGOPENNYKTTPEVLDSDG

SFFLYSRLTVDKSRWQEGNVESCEVLHEALHSHYTQKELSLSLGK

higGd- 81 ASTKGPSVFPLAPCSRETSESTAALGCLVKDY PPEPVTVSWNSGALT
SPLE/ALS SCGVHTFPAVLOSSCGLYSLESVVIVPSSELGTKTYTCNVDHKPSNTRKY

DERVESKYGPPCPPCPAPEELGGPSVELEFPPRPKDTLMISRTPEVTC
VVVIVSQEDPEVOFNWYVDCGVEVHNAKTKPREEQFNSTYRVVSVLIV
LHODWILNGKEYKCEVSENKGLPSSTEKTISKAKGOPREPOQVYTLERPSQ
EEMTENQVSLTCLVKGEYPSDIAVEWESNGOPENNYKTTPPVLDSDG

SFFLYSRLTVDEKSRWQEGNVESCSVLHEALHSHYTOKSLSLESLGK

hipgG4-DHS 82 ASTRGPEVPPLAPCSRSTSESTAALGCLVEKDYFPEPVIVSWNSGALT
SGVHTFPAVLOSSGLYSLSSVVIVRESSSLETKTYTCNVDHKPSENTKY
DKREVESKYGPPCPSCPAPEFLGGPEVIPLFPPKPRDTIMISRTPEVTC
VVVDVSQEDPEVOQFNWYVDGVEVHNARTKPREEQENSTYRVVSVLTV
DHHDWLNGKEYKCKVSNKGLPSSIEKTISKAKGOPREPOVYTLPRPSQ
EEMTRNOVSLTCLVEGEFYPSDIAVEWEENGOPENNYKTTPEVLDSDG
SFFLYSRLTVDKSRWQEGNVESCSVMHEALHSHYTQKSLSLSLGK

hgGd- 83 ASTHKGPSVFPLAPCSRETSESTAALGCLVKDY FPEPVTVSWNSGALT
SP/DHS SGVETFPAVLOSSGLYSLSSVVTVRSSSLETKTYTCNVDHKPSNTRKY

DERVESKYGPPCPPCPAPEFLGGPSVEFLFPPRPKDTLMISRTRPEVTC
VVVDVSQEDPEVOFNWYVDCVEVHNAKTEKPREEQFNSTYRVVSVLIV
DHHDWLNGKEVYKCKVSENKGLPSSIEKTISKAKGOPREPQVYTLEPRPSQ
EEMTENQVSLTCLVRCPYPEDIAVEWESNGOPENNYKTTPPVLDSDG
SFFLYSRLTVDEKSRUQEGNVESCSVMHEALHSHY TOKSLSLSLGK

hig(G4- 84 ASTRGEPESVEFPLAPCSRSTSESTAALGCLVEDYFPEPVTVEWNSGALT
SPLE/DHS SGVHTFPAVLOSSGLYSLSSVVTVRS SSLGTKTYTCNVDHKPSNTKY
DKRVESKYGPPCPPCPAPEELGGPEVFLFFPKFRDTIMISRTPEVTC
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VVVDVSQEDPEVOFNWYVDGVEVHNARTKPREEQFNSTYRVVSVLTV
DHHDWLNGKEYKCKVSNKGLPSSIEKTISKAKGOPREPOVYTLPRPSQ
EEMTRKNOVSLTCLVEGEFYPSDIAVEWEENGOPENNYKTTPEVLDSDG
SEFFLYSRLTVDKSRWQEGNVFSCEVMHEALHSHYTQKELSLSLGK

higG2-YTE 85 ASTKGPSVFPLAPCSRETSESTAALGCLVKDY PPEPVTVSWNSGALT
SGVHTFPAVLOSSGLYSLESSVVTVRSENFGTOTYTCNVDHKPSNTKY
DETVERKCCVECPPCPAPPVAGEPSVELFPPKPEDTLYITREPEVTICY
VVDVSHEDPEVOPFNWYVDGVEVHNAKTRPREEQENSTFRVVSVLIVV

HODWLNGKEYKCKVSNKGLPAPTEKTISKTKGOPREPOVYTLPFSRE

EMTRNQVSLTCLVKGEYPSDIAVEWESNGOPENNYKTTP PMLDSDGS

FELYSKLTVDKSRWOOGNVESCSVLHEALHSHYTQKSLELSP

hieG2-LS 86 ASTRGPEVPPLAPCSRSTSESTAALGCLVEKDYFRPEPVTIVSWNSGALT
SGVHTFPAVLOSSGLY SLSSVVIVRES SNFCGTQTYTCNVDHKPSNTKY
DKTVERKCCVECFPCPAPPVAGPESVELFPFKPKDTLMISRTPEVICV
VVDVSHEDPEVOFNWYVDGVEVHNAKTKPREEQFNSTEFRVVSVLTVV
HODWLNGKEYKCKVSNKGLPAPTIEKTISKTRKGOPREPOVYTLPPERE
EMTEKNQVELTCLVEGEYPEDIAVEWESNGOQPENNYKTTPPMLDEDGS
FFLYSKLTVDKSRWOQGNVESCOVLHEALHSHEYTQKS LS LR

NG

higG2-DHS 8 ASTKGPSVFPLAPCSRSTEESTAALGCLVKDY FPEPVTVSWNSGALT
SGVHTEFPAVLOSSGLYSLESVVTIVRS SNFGTQTYTCNVDHKPSNTKY
DKTVERKCCVECPEFCPAPPVAGPSVEFLFPPRPEDTLMISRTPEVTICV
VVDVESHEDPEVOFNWYVDGVEVHNAKTRPREEQENSTFRVVESVLTVD
HHDWLNGKEYKCKVSNKGLPAPTEKTISKTKGRPREPQVYTLPPSRE
EMTRNQVSLTCLVKGEYPSDIAVEWESNGOPENNYKTTPEMLDSDGS

FELYSKLITVDKSRWOQOGNVESCSVMHEALHSHYTQKSLELSP

[g(G4-8P & ASTRGPSVEFPLAPCSRSTSESTAALGCLVEDYFPEPVTVEWNSGALT
SGVHTFPAVLOSSGLYSLESVVTVRSSSLGTKTYTCNVDHKPSNTEKY
DKRVESKYGPPCPPCPAPEFLGGPEVFLFFPKPRDTIMISRTPEVTC
VVVDVSQEDPEVOFNWYVDGVEVHNARTKPREEQENSTYRVVEVLTV
LHODWLNGKEYKCKVSNKGLPSS TEKTISKAKGQPREPQVYTLRPRPSQ
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EEMTEKNQVSLTCLVKGEFYPSDIAVEWESNGOPENNYKTTRPRPVLDSDG
SFFLYSRLTVDKSRWQEGNVEFSCSVMHEALHNHYTCKSLELSLGK

higGl-LA 29 ASTRGPEVFPLAPSSKSTSGGTAALGCLVKDY FRPEPVIVSWNSGALT
SGVHTPPAVLOSSGLYSLSSVVTIVPESSLOTOTY ICNVNHEPENTRY
DRKEKVEPKSCDRTHT CPPCPAPELLGGPESVPLFPPKPEKDTLMISRTPE
VICVVVDVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYNSTYRVVSY
LTVLHODWLNGKEYKCRKVSNRKALPAPIEKTISKAKGQPREPOVYTLP
PSRDELTRNOVSLTCLVKGEYPSDIAVEWESNGQPENNYKTTPEPVLD

SDGSEFFLYSKLTVDKSRWOOGNVESCSVLHEATLHARYTORSLSLS PG

heGl- o0 ASTKGPSVEFPLAPESKETSGOTAALGCLVKDY FPERPVTVEWNSGALT
N29TAMLA SGVHTFPAVLOSSCGLYSLESVVIVPSSELGTOTY ICNVNHKPSNTRY
DEKVEPKSCDKTHTCPPCPAPELLGGPSVEFLEFPPRPKDTLMISRTRE
VICVVVDVEHEDPEVEKEFNWYVDGVEVHNAKTKPREEQYASTYRVVEV
LTVLHODWLNGKEYKCEKVENKALPAPIEKTISKAKGOPREPQVYTLE
PSRDELTKNQVSLTCLVKGPYPSDIAVEWESNGOPENNYKTTRPPVLD

SDGSFRFLYSKXLIVDKSRWCQGNVESCSVLHEALHARYTOKSLELERPG

hiaGGl- a1 ASTRGPEVEFPLAPSSKSTSGETAALGCLVKDY FRPERPVIVSWNSGALT
D265AMA SGVHTEFPAVLOSSGLYSLSSVVTVPSSSLGTOQTY ICNVNHEPSENTKY
DKEVEPRECDKTHT CPPCRPARPELLGGPEVPLF PPKPEKDTLMISRTPE
VICVVVAVSHEDPEVKEFNWYVDGVEVHNAKTRKPREEQYNSTYRVVSY
LIVLHQDWILNGKEYKCKVSNKALPAPTEKTISKAKGOPREPQVYTLY
PSRDELTRNQVSLTCLVKGEYPSDIAVEWESNGQPENNYKTTPEPVLD

SDGSFFLYSKLTVDKSRWQOGNVESCEVLHEALHAHYTQKSLS LS PG

heGl- 92 ASTKGPSVFPLAPESSKETSGGTAALGCLVKDY PPERPVTVSWNSGALT
LALA/LA SGVHETFPAVLOSSGLYSLESVVIVRSSELGTOTYICNVNHKPSNTKY
DEXVEPRKSCDKTHTCPPCPAPEAAGGPSVELEFPPRKPKDTLMISRTPE
VITCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSV
LTVLHODWLNGKEYKCEVENRALPARPIEKTISKAKGOPREPQVYTLE
PSRDELTEKNQVSLTCLVKGEYPSDIAVEWESNGOPENNY KTTPPVLD
SDGSFFLY SKLITVDKSRWOQGNVESCSVLHEALHAHYTOKSLSLERPG
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higGl- a3 ASTRGPEVPPLAPSSKSTSGGTAALGCLVEKDYFRPEPVTIVSWNSGALT
LAGA/LA SGVHTFPAVLOSSGLYSLSEVVIVRPSSSLOTQTYICNVNHEPSNTKY

DKEVEPKSCORTHT CPPCPAPELAGAPSVELFPPKPEDTLMISRTPE
VICVVVDVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYNSTYRVVSY
LTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPOVYTLYD
PERDELTRNOVSLTCLVKGEYPSDIAVEWESNGOPENNYEKTTPEVLD

SDGSFFLYSKLTVDKSRWQOGNVESCSVLHEALHARYTOKSLSLS PG

higGl- 94 | ASTKGPSVFPLAPSSKETSCGETAALGCLVKDYFPEPVTVSWNSGALT
LALAGA/L SGVHTFPAVLOSSGLYSLESVVTVPSSSLATOTY ICNVNEKPSNTES
A DEXKVEPKSCDKTHTCPPCPAPEAAGAPSVFLEFPPRPKDTLMISRT PR

VITCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSY
LTVLHODWINGKEYKCKVENKALPAPTIEKTISKAKGOPREPQVYTLE
PSRDELTKNQVSLTCLVKGPYPEDIAVEWESNGOPENNY KTTRPPVLD

SDGSFRFLYSKLIVDEKSRWCQGNVESCSVLHEALHAHYTOKSLSLS PG

higGl- as ASTRGPSVEPLAPS SKSTSGETAALGCLVEDYFREPVIVSWNSGALT
LALAPG/L SGVHTFPAVLOSSGLYSLSSVVIVRESSSLETQTYICNVNHKPSENTKY
A DRKEVEPKECDRKTHT CPPCPARPEAAGGPEVILFFPKPEDTLMISRTPE

VICVVVDVSHEDPEVEFNWYVDGVEVHNAKTKPREEQYNSTYRVVSY

LTVLHQDWLNGKEYKCKVSNKALGAPIEKTISKAKRKGQPREPOQVYTLY

PERDELTRNOVSLTCLVKGEYPSDIAVEWESNGOQPENNYEKTTPEVLD
DGESFPLY SKLTVDKSRWQQOGNVESCSVLHEALHARYTQKELS LS

hegGl- 96 ASTHKGPSVFPLAPSSKETSCGTAALGCLVKDY FPEPVTVSWNSGALT
N434A SGVETFPAVLOSSGLYSLSSVVTVRSSSLETOTY ICNVNHKPSNTKY
DEKKVEFPKSCDKTHTCPPCRPAPELLGGPSVELFPPRKPKDTIMISRTRE
VICVVVDVSHEDPEVKENWYVDCGVEVHNAKTKPREEQYNSTYRVVSEV
LTVLEODWLNGKEYKCKVSNRALPARIEKTISKAKGOPREPQVYTLE
PSRDELTEKNQVSLTCLVKGEYPSDIAVEWESNGOPENNY KTTPPVLD
SDGSFFLYSKLIVDESRWOQGNVESCSVMHEALHAHYTQRSLSLE PG
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higGl- a7 ASTRGPEVPPLAPSSKSTSGGTAALGCLVEKDYFRPEPVTIVSWNSGALT
N297A/ SGVHTFPAVLOSSGLYSLSEVVIVRPSSSLOTQTYICNVNHEPSNTKY
N434A DKEVEPKSCORTHT CPPCPAPELLGGPEVELFPPKPEDTLMISRTPE

VICVVVDVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYASTYRVVSY
LTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPOVYTLYD
PERDELTRNOVSLTCLVKGEYPSDIAVEWESNGOPENNYEKTTPEVLD

SDGSFFLYSKLTVDKSRWQOGNVESCSVMHEALHARYTOKSLSLS PG

higGl- 98 | ASTKGPSVFPLAPSSKETSCGETAALGCLVKDY FPEPVTVSWNSGALT
D26SA/ SGVHTFPAVLOSSGLYSLESVVTVPSSSLATOTY ICNVNEKPSNTES
WNA34A DEXKVEPKSCDKTHTCPPCPAPELLEGPSVFLEFPPRPKDTLMISRT PR

VITCVVVAVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSY
LTVLHODWINGKEYKCKVENKALPAPTIEKTISKAKGOPREPQVYTLE
PSRDELTKNQVSLTCLVKGPYPEDIAVEWESNGOPENNY KTTRPPVLD

SDGSFFLYSKLIVDEKSRWCQGNVESCESVMHEALHAHYTOKSLSLS PG

hlgGl- 99 ASTRGPSVEPLAPS SKSTSGETAALGCLVEDYFREPVIVSWNSGALT
LALA/ SGVHTFPAVLOSSGLYSLSSVVIVRESSSLETQTYICNVNHKPSENTKY
N434A DRKEVEPKECDRKTHT CPPCPARPEAAGGPEVILFFPKPEDTLMISRTPE

VICVVVDVSHEDPEVEFNWYVDGVEVHNAKTKPREEQYNSTYRVVSY

LTVLHQDWLNGKEYKCKVSNKALPARPIEKTISKAKGQPREPOQVYTLY

PERDELTRNOVSLTCLVKGEYPSDIAVEWESNGOQPENNYEKTTPEVLD
DGESFPLY SKLTVDKSRWQQOGNVESCSVMHEALHARYTQKELS LS

hegGl- 100 | ASTKGPSVEFPLAPSSKETSCETAALGCLVKDY PPERPVIVSWNSGALT
LAGA/ SGVETFPAVLOSSGLYSLSSVVTVRSSSLETOTY ICNVNHKPSNTKY
N434A DEKKVEFPKSCDKTHTCPPCRPAPELAGAPSVELEFPPRKPKDTIMISRTRE

VICVVVDVSHEDPEVKENWYVDCGVEVHNAKTKPREEQYNSTYRVVSEV
LTVLEODWLNGKEYKCKVSNRALPARIEKTISKAKGOPREPQVYTLE
PSRDELTEKNQVSLTCLVKGEYPSDIAVEWESNGOPENNY KTTPPVLD
SDGSFFLYSKLIVDESRWOQGNVESCSVMHEALHAHYTQRSLSLE PG
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higGl- 101 ASTRGPEVPPLAPSSKSTSGGTAALGCLVEKDYFRPEPVTIVSWNSGALT
LALAGA/ SGVHTFPAVLOSSGLYSLSEVVIVRPSSSLOTQTYICNVNHEPSNTKY
N434A DKEVEPKSCORTHT CPPCPAPEAAGAPSVELFPPKPEDTLMISRTPE

VICVVVDVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYNSTYRVVSY
LTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPOVYTLYD
PERDELTRNOVSLTCLVKGEYPSDIAVEWESNGOPENNYEKTTPEVLD

SDGSFFLYSKLTVDKSRWQOGNVESCSVMHEALHARYTOKSLSLS PG

higGl- 102 | ASTKGPSVFPLAPSSKSTSGETAALGCLVKDYFPPERPVTVSWNSGALT
LALAPRG/ SGVHTFPAVLOSSGLYSLESVVTVPSSSLATOTY ICNVNEKPSNTES
WNA34A DEXKVEPKSCDKTHTCPPCPAPEAAGGPSVFLEFPPRPKDTLMISRT PR

VITCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSY
LTVLHODWINGKEYKCKVENKALGAPIEKTISKAKGOPREPQVYTLE
PSRDELTKNQVSLTCLVKGPYPEDIAVEWESNGOPENNY KTTRPPVLD

SDGSFFLYSKLIVDEKSRWCQGNVESCESVMHEALHAHYTOKSLSLS PG

higGl- 103 | ASTRKGRPSVEPLAPSSKSTSGETAALGCLVERYFRPEPVIVSWNSGALT
N434W SGVHTFPAVLOSSGLYSLSSVVIVRESSSLETQTYICNVNHKPSENTKY

DRKEVEPKSCORTHTCPPCPAPELLGGPSVELFPPKPEDTLMISRTPE
VICVVVDVSHEDPEVEFNWYVDGVEVHNAKTKPREEQYNSTYRVVSY
LTVLHQDWLNGKEYKCKVSNKALPARPIEKTISKAKGQPREPOQVYTLY
PERDELTRNOVSLTCLVKGEYPSDIAVEWESNGOQPENNYEKTTPEVLD

DGESFPLY SKLTVDKSRWQQOGNVESCSVMHEALHWHYTQKELS LS

hegGl- 104 | ASTKGPSVEFPLAPSSKETSCETAALGCLVKDY PPERPVIVSWNSGALT
N2Z9T7A/ SGVHETFPAVLOSS SLESVVTVRPSSSLETOQTYICNVNHKPSNTKY
N434AW DEKKVEFPKSCDKTHTCPPCRPAPELLGGPSVELFPPRKPKDTIMISRTRE

VICVVVDVSHEDPEVKENWYVDCGVEVHNAKTKPREEQYASTYRVVSEV
LTVLEODWLNGKEYKCKVSNRALPARIEKTISKAKGOPREPQVYTLE
PSRDELTEKNQVSLTCLVKGEYPSDIAVEWESNGOPENNY KTTPPVLD
SDGSFFLYSKLITVDESRWOQGNVESCSVMHEALHWHY TQRKSLSLE PG
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higGl- 105 | ASTRGPEVEPLAPSSKSTSGETAALGCLVEDYFPEPVIVSWNSGALT
D265A/ SGVHTFPAVLOSSGLYSLSEVVIVRPSSSLOTQTYICNVNHEPSNTKY
N434W DKEVEPKSCORTHT CPPCPAPELLGGPEVELFPPKPEDTLMISRTPE

VICVVVAVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYNSTYRVVSY
LTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPOVYTLYD
PERDELTRNOVSLTCLVKGEYPSDIAVEWESNGOPENNYEKTTPEVLD

SDGSFFLYSKLTVDKSRWQOGNVESCSVMHEALHWRYTOKSLSLS PG

higGl- 106 | ASTKGPSVFPLAPSSKETSCETAALGCLVKDY FPEPVTVSWNSGALT
LALA/ SGVHTFPAVLOSSGLYSLESVVITVPSSSLETOTY ICNVNEKPSNTKY
N4AIAW DKKVEPKSCDKTHTCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTRPE

VITCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSY
LTVLHODWINGKEYKCKVENKALPAPTIEKTISKAKGOPREPQVYTLE
PSRDELTKNQVSLTCLVKGPYPEDIAVEWESNGOPENNY KTTRPPVLD

SDGSFFLYSKLIVDEKSRWCQGNVESCESVMHEALHWHYTOKSLSLS PG

higGl- 107 | ASTRKGRPSVEPLAPSSKSTSGETAALGCLVERY FRPEPVIVSWNSGALT
LAGA/ SGVHTFPAVLOSSGLYSLSSVVIVRESSSLETQTYICNVNHKPSENTKY
NAZ4W DKEVEPKECDKTHT CPPCPAPELAGAPEVELFPPKPEDTILMISRTPE

VICVVVDVSHEDPEVEFNWYVDGVEVHNAKTKPREEQYNSTYRVVSY

LTVLHQDWLNGKEYKCKVSNKALPARPIEKTISKAKGQPREPOQVYTLY

PERDELTRNOVSLTCLVKGEYPSDIAVEWESNGOQPENNYEKTTPEVLD
DGESFPLY SKLTVDKSRWQQOGNVESCSVMHEALHWHYTQKELS LS

hegGl- 108 | ASTKGPSVEFPLAPSSKETSCETAALGCLVKDY PPERPVIVSWNSGALT
LALAGA/ SGVETFPAVLOSSGLYSLSSVVTVRSSSLETOTY ICNVNHKPSNTKY
N434AW DEKKVEFPKSCDKTHTCPPCRPAPEAAGAPSVELFPPRKPKDTIMISRTRE

VICVVVDVSHEDPEVKENWYVDCGVEVHNAKTKPREEQYNSTYRVVSEV
LTVLEODWLNGKEYKCKVSNRALPARIEKTISKAKGOPREPQVYTLE
PSRDELTEKNQVSLTCLVKGEYPSDIAVEWESNGOPENNY KTTPPVLD
SDGSFFLYSKLITVDESRWOQGNVESCSVMHEALHWHY TQRKSLSLE PG
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higGl- 109 | ASTRGPESVEPLAPSSKSTSGETAALGCLVEDYFPEPVIVSWNSGALT
LALAPG/ SGVHTFPAVLOSSGLYSLSEVVIVRPSSSLOTQTYICNVNHEPSNTKY
N434W DKEVEPKSCORTHT CPPCPAPEAAGGPEVELFPPKPEDTLMISRTPE

VICVVVDVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYNSTYRVVSY
LTVLHQDWLNGKEYKCKVSNKALGAPIEKTISKAKGQPREPOQVYTLYD
PERDELTRNOVSLTCLVKGEYPSDIAVEWESNGOPENNYEKTTPEVLD

SDGSFFLYSKLTVDKSRWQOGNVESCSVMHEALHWRYTOKSLSLS PG

hieG1/DQ 110 | ASTKGPSVEFPLAPSSKETSGGTAALGCLVKDY FPERPVIVSWNSGALT

SCGVHTFPAVLOSSCGLYSLESVVIVPSSELGTOTY ICNVNHKPSNTRKY
{12560/

T307Q)

DEXVEPKSCDKTHTCPPCPAPELLGGPSVELEFPPRPKDTLMISRDPE
VITCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSY
LOVLHODWINGKEYKCKVENKALPAPTIEKTISKAKGOPREPQVYTLE
PSRDELTKNQVSLTCLVKGPYPEDIAVEWESNGOPENNY KTTRPPVLD

SDGSFRFLYSKLIVDEKSRWCQGNVESCESVMHEALHNHYTOKSLSLS PG

heGl- 111 | ASTKGPSVEFPLAPSSKETSGGTAALGCLVKDY FPERPVTIVEWNSGALT
N29T7A/DQ SGVHTFPAVLOSSCGLYSLESVVIVPESSELGTOTY ICNVNHKPSNTEY
DEKKVEPRKSCDKTHTCPPCPAPELLGGPSVEFLEFPPRPKDTLMISRDP

VICVVVDVSHEDPEVEFNWYVDGVEVHNAKTKPREEQYASTYRVVEV
LOVLHQDWLNGEEYKCRKVENKALPAPIEKTISKAKGOPREEPQVYTLE
PSRDELTKNQVSLTCLVRKGPYPSDIAVEWESNGOPENNYKTTPPVLD
SDGEFFLY SKLTVDKSRWOQGNVESCSVMHEALHNHYTOKSLELERG

ol

higGl- 112 | ASTRGPEVEPLAPSSKSTSGETAALGCLVKDY FPERPVIVSWNSGALT

D265A/DO

w

~GVHTEPAVLOSSGLY SLSSVVTVRS SSLOGTOTY ICNVNHEPSNTKY
DRKEKVEPKSCDRTHT CPPCPAPELLGGPESVPLEFPPKPEKDTLMISRDPE
VICVVVAVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYNSTYRVVSY
LOVLHODWLNGKEYKCRKVSNRALPAPIEKTISKAKGOPREPOVYTL

PSRDELTRNOVSLTCLVKGEYPSDIAVEWESNGQPENNYKTTPPVLD
SDGSFFLY SKLTVDKSRWOOGNVESCEVMHEALHNHY TQKELSLS PG

heGl- 113 | ASTRGPSVEPLAPSSKETSGGTAALGCLVEKDYFPERVIVEWNSGALT
LALA/DG SGVHTFPAVLOSSGLYSLESVVIVPRPSSELGTOTYICNVNHKPSNTRKY
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DEKKVEPKSCDKTHTCPPCPAPEAAGGPSVELFPPRPKDTLMISRDPE
VICVVVDVSHEDPEVEFNWYVDGVEVHNAKTKPREEQYNSTYRVVEV
LOVLHQDWLNGEKEYKCRKVENKALPAPIEKTI SKAKGOPREPQVYTLE
PESRDELTKNQVSLTCLVKGEFYPSDIAVEWESNGOPENNYKTTPPVLD
SDGEFFLY SKLTVDKSRWOQGNVESCSVMHEALHNHYTQOKSLELS

higGl- 114 | ASTRGPRPEVEPLAPSSKSTSGETAALGCLVKDY FRPEPVIVSUWNSGALT
LAGA/DQ SGVHTPPAVLOSSGLYSLSSVVIVPESSSLOTOTY ICNVNHKPENTRY
DRKEKVEPKSCDRTHTCPPCPAPELAGAPSVPLFPPKPKDTLMISRDPE
VICVVVDVSHEDPEVKENWYVDGVEVHNAKTKFREEQYNSTYRVVSY
LOVLHODWLNGKEYRKCKVSNRKALPAPIEKTISKAKGQPREPOVYTLP
PSRDELTRNOVSLTCLVKGEYPSDIAVEWESNGQPENNYKTTPRPVLD

SDGSFELYSKLTVDESRWOQOQGNVESCEVMHEALHNHYTORSLSLS PG

higGl- 115 | ASTKGPSVEFPLAPSSKETSCGGTAALGCLVEKDYFPERPVIVEWNSGALT
LALAGAD SGVHTFPAVLOSSCGLYSLESVVIVPSSELGTOTY ICNVNHKPSNTRKY
Q DEKVEPKSCDKTHTCPPCPAPEAAGAPSVELEFPPRKPKDTLMISRDPE

VICVVVDVSHEDPEVEKEFNWYVDGVEVHNAKTKPREEQYNSTYRVVIV
LOVLHQUWLNGKEYKCRKVENKALPAPIEKTI SKAKGOPREEPQVYTLE
PSRDELTKNQVSLTCLVKGPYPSDIAVEWESNGOPENNYKTTRPPVLD
SDGSFFLY SKLTVDKSRWCQENVESCSVMHEALHNEYTOKSLELS PG

v

hig(Gl- 116 | ASTKGPEVEFPLAPSSKSTESGETAALGCLVKDY FPEPVIVSWNSGALT
LALAPG/D SGVHTEFPAVLOSSGLYSLSSVVIVPSSSLGTQTY ICNVNHEPSENTKY
G DRKEKVEPKSCDRTHTCPPCPAPEAAGGREVEFLFPPKPKDTLMISRDPE

VICVVVDVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYNSTYRVVSY

LOVLHQDWLNGKEYKCKVSNKALGAPIEKTISKAKRKGQPREPOQVYTLY
PSRDELTRNOVSLTCLVKGEYPSDIAVEWESNGQPENNYKTTPRPVLD
SDGSFFLYSKLTVDKSRWOQOGNVESCEVMHEALHNHY TQKELS LS PG

WeGI/DW | 117 | ASTKGPSVFPLAPSSKSTSGETAALGCLVKDY FPEPVIVSHNSGALT
SGVHTFPAVLOSSGLYSLESVVTVRSSSLETOTYICNVNHKPSNTRY

(123607 DEXVEPKSCDKIHTCPRCPAPELLGGPSVFLEPPRPKDTLMISRD PR

TI07TW) VTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTK PREEQYNSTYRVVSY

LWVLHODWLNGKEYKCEVENRKALPARPIEKTI SKAKGOPREPQVYTLE
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WO 2025/171006 PCT/US2025/014593

PSRDELTKNQVSLTCLVRKGPYPSDIAVEWESNGOPENNYKTTPPVLD

SDGEFFLY SKLTVDKSRWOQGNVESCSVMHEALHNHYTOKSLELERG

higGl- 118 | ASTRGPSVEPPLAPSSESTSGGTAALGCLVEDYFPERPVIVSWNSGALT
NZO7A/DW SGVHTFPAVLOSSGLYSLESVVTVPRPS SELGTQTYICNVNHKPSNTEY
DRKKVEPKSCDKTHT CPPCPAPELLGGRPSVELFPPRKPKDTIMISRDPE
VICVVVDVSHEDPEVEFNWYVDGVEVHNARKTKPREEQYASTYRVVEY
LWVLHQDWLNGKEYKCRKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PERDELTKNQVSLTCLVKGEYPSDIAVEWESNGOPENNYKTTPEVLD

SDGEFPLY SKLTVDKSRWOQOQGNVESCSVMHEALHNHYTOKSLELS PG

{f

hig(Gl- 119 | ASTKGPSVEFPLAPSSKSTEGCTARLGCLVKDY FPEPVTVSWNSGALT
D2OSADW SGVHTPFPAVLOSSGLYSLSSVVTVPSSSLETOTY ICNVNHRKPSNTRKY
DKKVEPKSCDKTHTCPPCRPAPELLGGPEVEFLFPPKPKDTIMISRDEPE
VICVVVAVSHEDPEVKENWYVDGVEVHNAKTKFREEQYNSTYRVVSY
LWVLHODWLNGKEYKCKVSNRALPAPIEKTISKAKGOPREPQVYTLP
PSRDELTRNOQVSLTCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLD

SDGSFFLYSKLITVDEKSREWOOGNVESCSVMHEALHNHY TOQRESLSLS PG

hig(31- 120 | ASTRGPSVEFPLAPSSKSTSGGTAALGCLVEDYFPEPVTIVSEWNSGALT
LALA/DW SGVHTFPAVLOSSGLYSLESVVIVRPSSELGTQTY ICNVNHKPSNTKY
DEKXVEPKSCDKTHTCPPCPAPEAAGGPSVELFPPRPKDTIMISRDPE
VICVVVDVEHEDPEVEFNWYVDGVEVHNAKTKPREEQYNSTYRVVEV
LWVLHQDWLNGKEYKCRKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLTCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLD
SDGEFFLY SKLTVDKSRWOQGNVESCSVMHEALHNHYTOKSLELERG

hlgGl- 121 ASTKGPSVEFPLAPSSKSTEGOTARLGCLVKDY FPEPVTVSWNSGALT
LAGA/DW SGVHTPPAVLOSSGLYSLSEVVTVPESSLOTOTY ICNVNHEPENTKY
DRKEKVEPKSCRDRTHT CPPCPAPELAGAPSVEFLFPPKPKDTLMISRDPE
VICVVVDVSHEDPEVKENWY VDGVEVHNAKTKFREEQYNSTYRVVSY
LWVLHODWLNGKEYKCKVSNRKALPAPIEKTISKARKGQPREPQVYTLY
PSRDELTRKNOQVSLTCLVKGEYPSDIAVEWESNGQPENNYKTTPPVLD
SDGSFFLYSKLTVDKSRWQOGNVESCSVMHEALHNHY TQRSLSLS PG
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hlgGl- 122 | ASTKGPSVFPLAPSSKSTSGATAALGCLVKDYFPEPVTVSWNSGALT
LALAGA/D SGVHTFPAVLOSSGLYSLSSVVIVPESSLOTOTY ICNVNHEKPENTKY
W DKKVEPKECDRTHT CFPCPAPEAACAPSVFLF PPKPRDTLMISRDPE
VTCVVVDVSHEDPEVKFNWY VDGVEVENAKTKPREEQYNSTYRVVSY
LWVLHODWLNGKEYKCKVSNKALPAPT EKTI SKAKGQPREPOVYTLP
PERDELTRNQVSLTCLVKGFY PSDIAVEWESNGQPENNYETTPEVLD
SDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNEYTOKSLSLS PG
higGl- 123 | ASTKGPSVFPLAPSSKETSCETAALGCLVKDY FPEPVTVSWNSGALT
LALAPG/D SGVHTFPAVLOSSGLYSLESVVITVPSSSLETOTY ICNVNEKPSNTKY
W DKKVEPKSCDKTHTCPPCPAPEAAGGPSVFLFPPRKPKDTLMISRDPE

VITCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSY
LWVLHODWINGKEYKCKVENKALGAPIEKTISKAKGOPREPQVYTLE
PSRDELTKNQVSLTCLVKGPYPEDIAVEWESNGOPENNY KTTRPPVLD

SDGSFRFLYSKLIVDEKSRWCQGNVESCESVMHEALHNHYTOKSLSLS PG

hipgGU/YD 124 | ASTRKGRPSVEPLAPSSKSTSGETAALGCLVERYFRPEPVIVSWNSGALT

SGVHTFPAVLOSSGLYSLSSVVIVRESSSLETQTYICNVNHKPSENTKY
(M2ZS2Y/T2S

6D)

DRKEVEPKSCORTHTCPPCPAPELLGGPSVELEFPPKPEDTLYISRDPE
VICVVVDVSHEDPEVEFNWYVDGVEVHNAKTKPREEQYNSTYRVVSY
LTVLHQDWLNGKEYKCKVSNKALPARPIEKTISKAKGQPREPOQVYTLY
PERDELTRNOVSLTCLVKGEYPSDIAVEWESNGOQPENNYEKTTPEVLD

DGESFPLY SKLTVDKSRWQQOGNVESCSVMHEALHNHYTQKELS LS

higGl- 1
WN297A/YD SGVHTEFPAVLOSSGLYSLSSVVIVPESSLGTOTY ICNVNHEPSNTKY

ASTRGPEVEFPLAPSSKSTSGGTAALGCLVKDY FRPEPVTIVSWNSGALT

N
N

DREKVEPKS CRDRTHTCPPCPAPELLGGRESVPLFPPKPEDTLYISRDPE
VICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYASTYRVVSY
LTVLHODWLNGKEYKCRKVSNRKALPAPIEKTISKAKGOQPREPOVYTL

PSRDELTRNOVSLTCLVKGEYPSDIAVEWESNGQPENNYKTTPPVLD
SDGSFFLY SKLTVDKSRWOOGNVESCEVMHEALHNHY TQKELSLS PG

heGl- 126 | ASTRGPSVEPLAPSSKETSGGTAALGCLVKDYFPERVIVEWNSGALT
DR65AYD SGVHTFPAVLOSSGLYSLESVVIVPRPSSELGTOTYICNVNHKPSNTRKY
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DEKKVEPKSCDKTHTCPPCPAPELLGGPSVEFLIFPPRPKDTLYISRDPE
VICVVVAVSHEDPEVEFNWYVDGVEVHNAKTKPREEQYNSTYRVVEV
LTVLHQDWLNGEKEYKCRKVENKALPAPIEKTI SKAKGOPREPQVYTLE
PESRDELTKNQVSLTCLVKGEFYPSDIAVEWESNGOPENNYKTTPPVLD
SDGEFFLY SKLTVDKSRWOQGNVESCSVMHEALHNHYTQOKSLELS

higGl- 1
LALAYD SGVHTPPAVLOSSGLYSLSSVVITVPSSSLGTQTY ICNVNHRPENTKY

-3

ASTRGPEVEFPLAPSSKSTSGGTAALGCLVKDY FRPEPVIVSWNSGALT

[\

DRKEKVEPKSCDRTHTCPPCPAPEAAGGPSVPLFPPKPKDTLYISRDPE
VICVVVDVSHEDPEVKENWYVDGVEVHNAKTKFREEQYNSTYRVVSY
LTVLHODWLNGKEYRKCKVSNRKALPAPIEKTISKAKGQPREPOVYTLP
PSRDELTRKNQOVSLTCLVKGEFYPSDIAVEWESNGOQPENNYKTTPEVLD

SDGSFELYSKLTVDESRWOQOQGNVESCEVMHEALHNHYTORSLSLS PG

higGl- 128 | ASTKGPSVEFPLAPSSKETSCGGTAALGCLVEKDYFPERPVIVEWNSGALT
LAGA/YD SGVHTFPAVLOSSCGLYSLESVVIVPSSELGTOTY ICNVNHKPSNTRKY

VICVVVDVSHEDPEVEKEFNWYVDGVEVHNAKTKPREEQYNSTYRVVIV
LTVLHQDWLNGEKEYKCRKVENKALPAPIEKTI SKAKGOPREEPQVYTLE
PSRDELTKNQVSLTCLVKGPYPSDIAVEWESNGOPENNYKTTRPPVLD
SDGSFFLY SKLTVDKSRWCQENVESCSVMHEALHNEYTOKSLELS PG

v

hlgGl- 129 ASTRKGPEVEFPLAPSSKSTSGETAALGCLVKDY FPEPVTIVSHNSGALT
LALAGA'Y SGVHETEFPAVLOSSGLYELSEVVTVRPSSSLOGTOTY ICNVNHEPSNTKY
D DRKEKVEPKSCDRTHTCPPCPAPEAAGARPSVELFPPKPRKDTLYISRDPE
VICVVVDVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYNSTYRVVSY
LTVLHQDWLNGKEYKCKVSNKALPARPIEKTISKAKGQPREPOQVYTLY
PSRDELTRNOVSLTCLVKGEYPSDIAVEWESNGQPENNYKTTPRPVLD
SDGSFFLYSKLTVDKSRWOQOGNVESCEVMHEALHNHY TQKELS LS PG

heGl- 130 | ASTKGPSVEFPLAPSSKETSCETAALGCLVKDY PPERPVIVSWNSGALT
LALAPG/Y SGVHTFPAVLOSSGLYSLESVVIVRPSSELGTOTY ICNVNHKPSNT RS
D DEXKVEPRKSCDKTHTCPPCPAPEAAGGPSVELEFPPRPKDTLYISRDPE
VICVVVDVEHEDPEVEKEFNWYVDGVEVHNAKTKPREEQYNSTYRVVEV
LTVLHODWLNGKEYKCEVENRKALGAPIEKTI SKAKGOPREPQVYTLE

7



WO 2025/171006 PCT/US2025/014593

PSRDELTKNQVSLTCLVRKGPYPSDIAVEWESNGOPENNYKTTPPVLD
SDGEFFLY SKLTVDKSRWOQGNVESCSVMHEALHNHYTOKSLELERG

higGI/QVY 131 | ASTRGPREVEPLAPSSKSTSGETAALGCLVKDY FRPERPVIVSWNSGALT
SGVHTE

VLOSSGLYSLSSVVTIVPESSLOTOTY ICNVNHEPENTRY

Pa
(T307Q)/ T D £ T T T . — T AT AT
DKXVEPKSCDKTHTCPPCPAPELLGGPSVPLFPPKPKDTIMISRTPE

Q311V/
A378V)

VICVVVDVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYNSTYRVVSY
LOVLHVDWLNGKEYKCRKVSNRALPAPIEKTISKAKGQPREPOVYTLP
PSRDELTRNOVSLTCLVKGEYPSDIVVEWESNGQPENNYKTTPEPVLD

SDGSEFFLYSKLTVDKSRWOOGNVESCSVMHEATLHNHY TORSLSLS PG

hig(Gl- 132 | ASTKGPSVEFPLAPSSKSTESGCTARLGCLVKDY FPEPVTVSWNSGALT
N29TA/QVY SGVHTPFPAVLOSSGLYSLSSVVTVPSSSLETOTY ICNVNHRKPSNTRKY
DKKVEPKSCDKTHTCPPCRPAPELLGGPEVEFLFPPKPKDTIMISRTPE
VICVVVDVSHEDPEVKENWYVDGVEVHNAKTKFREEQYASTYRVVSY
LOVLHEVDWLNGKEYKCKVSNRALPAPIEKTISKAKGOPREPQVYTLP
PSRDELTRKNOQVSLTCLVKGEFYPSDIVVEWESNGQPENNYKTTPPVLD

SDGSFFLYSKLITVDEKSREWOOGNVESCSVMHEALHNHY TOQRESLSLS PG

hig(31- i3 ASTRGPSVEPLAPSSKESTSCGETAALGCLVEDYFPERPVIVEWNSGALT

D2ESA/QVY SGVHTFPAVLOSSGLYSLESVVIVRPSSELGTQTY ICNVNHKPSNTKY

G

DKKVEPKSCDKTHT CPPCPAPELLGGPSVEFLFPPKPKDTLMISRTRE
VICVVVAVSHEDPEVEFNWYVDGVEVHNAKTKPREEQYNSTYRVVEV
LOVLHVDWLNGKEYKCRKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLTCLVKGEFYPSDIVVEWESNGQPENNYKTTPPVLD
SDGEFFLY SKLTVDKSRWOQGNVESCSVMHEALHNHYTOKSLELERG

hlgGl- 134 | ASTRKGPEVEPLAPSSKSTEGETAALGCLVKDY FPERPVIVSWNSGALT
LALA/QYYV SGVHTPPAVLOSSGLYSLSEVVTVPESSLOTOTY ICNVNHEPENTKY
DRKEKVEPKSCDRTHT CPPCPAPEAAGGREVEFLFPPKPKDTLMISRTPE
VICVVVDVSHEDPEVKENWY VDGVEVHNAKTKFREEQYNSTYRVVSY
LOVLHVDWLNGKEYKCKVSNRKALPAPIEKTISKARKGQPREPOQVYTLY
PSRDELTRKNOQVSLTCLVKGEYPSDIVVEWESNGQPENNYKTTPPVLD
SDGSFFLYSKLTVDKSRWQOGNVESCSVMHEALHNHY TQRSLSLS PG
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higGl- 135 | ASTRGPEVEPLAPSSKSTSGETAALGCLVEDYFPEPVIVSWNSGALT
LAGA/QVY SGVHTFPAVLOSSGLYSLSEVVIVRPSSSLOTQTYICNVNHEPSNTKY

DKEVEPKSCORTHT CPPCPAPELAGAPSVELFPPKPEDTLMISRTPE
VICVVVDVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYNSTYRVVSY
LOVLHVDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPOVYTLYD
PERDELTRNOVSLTCLVKGEYPSDIVVEWESNGOPENNYEKTTPEVLD

SDGSFFLYSKLTVDKSRWQOGNVESCSVMHEALHNRYTOKSLSLS PG

higGl- 136 | ASTKGPSVEFPLAPSSKETSCGGTAALGCLVKDY FPERPVIVSWNSGALT
LALAGA/KQ SGVHTFPAVLOSSCGLYSLESVVIVPSSELGTOTY ICNVNHKPSNTEY
VY DEXVEPKSCDKTHTCPPCPAPEAAGAPSVELEFPPRPKDTLMISRTPE

VITCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSY
LOVLEVDWILNGKEYKCKVENKALPAPTIEKTISKAKGOPREPQVYTLE
PSRDELTKNQVSLTCLVKGPYPEDIVVEWESNGOPENNY KTTRPPVLD

SDGSFRFLYSKLIVDEKSRWCQGNVESCESVMHEALHNHYTOKSLSLS PG

higGl- 13 ASTRGPSVEPLAPS SKSTSGETAALGCLVEDYFREPVIVSWNSGALT

3

LALAPG/Q SGVHTFPAVLOSSGLYSLSSVVIVRESSSLETQTYICNVNHKPSENTKY
VY DRKEVEPKECDRKTHT CPPCPARPEAAGGPEVILFFPKPEDTLMISRTPE

VICVVVDVSHEDPEVEFNWYVDGVEVHNAKTKPREEQYNSTYRVVSY

LOVLHVDWLNGKEYKCKVSNKALGAPIEKTISKAKGQPREPOQVYTLY

PERDELTRNOVSLTCLVKGEYPSDIVVEWESNGOQPENNYETTPEVLD
DGESFPLY SKLTVDKSRWQQOGNVESCSVMHEALHNHYTQKELS LS

RleG1/DDR 138 | ASTKGPSVEFPLAPSSKETSCETAALGCLVKDY PPERPVIVSWNSGALT

AYAYS SGVETFPAVLOSSGLYSLSSVVTVRSSSLETOTY ICNVNHKPSNTKY
DEKKVEFPKSCDKTHTCPPCRPAPELLGGPSVELFPPRKPKDTIMISRDPE
(12560

Nzgoly < . -
LRVLEVDWLNGKEYKCKVSNRALPARIEKTISKAKGOPREPQVYTLE

T307R/
1307R PSRDELTKNQVSLTCLVKGFYPSDIVVEWESNGOPENNY KTTPPVLD
Q311V/

A3TRV)

VICVVVDVSHEDPEVKENWYVDGVEVDNAKTKPREEQYNSTYRVVSEV

(

SDGSFFLYSKLIVDESRWOQGNVESCSVMHEALENHYTQRSLSLE PG
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higGl- 139 | ASTRGPEVEPLAPSSKSTSGETAALGCLVEDYFPEPVIVSWNSGALT
N297A/DDR SGVHTFPAVLOSSGLYSLSEVVIVRPSSSLOTQTYICNVNHEPSNTKY
\AY DKEVEPKSCORTHT CPPCPAPELLGGPEVELFPPKPEDTLMISRDPE

VICVVVDVSHEDPEVKEFNWYVDGVEVDNAKTKPREEQYASTYRVVSY
LRVLHVDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPOVYTLYD
PERDELTRNOVSLTCLVKGEYPSDIVVEWESNGOPENNYEKTTPEVLD

SDGSFFLYSKLTVDKSRWQOGNVESCSVMHEALHNRYTOKSLSLS PG

higGl- 140 | ASTKGPSVFPLAPSSKSTSGETAALGCLVKDYFPERPVTVSWNSGALT
D265 A/DDR SGVHTFPAVLOSSGLYSLESVVTVPSSSLATOTY ICNVNEKPSNTES
avs DEXKVEPKSCDKTHTCPPCPAPELLEGPSVFLEFPPRPKDTLMISRD PR

VITCVVVAVSHEDPEVKENWYVDGVEVDNAKTKPREEQYNSTYRVVSY
LEVLHEVDWINGKEYKCKVENKALPAPTIEKTISKAKGOPREPQVYTLE
PSRDELTKNQVSLTCLVKGPYPEDIVVEWESNGOPENNY KTTRPPVLD

SDGSFRFLYSKLIVDEKSRWCQGNVESCESVMHEALHNHYTOKSLSLS PG

higGl- 141 | ASTRKGRPSVEPLAPSSKSTSGETAALGCLVERYFRPEPVIVSWNSGALT
LALA/DDR SGVHTFPAVLOSSGLYSLSSVVIVRESSSLETQTYICNVNHKPSENTKY
VY DRKEVEPKECDRKTHT CPPCPARPEAAGGPEVILFPPKPEDTLMISRDP

VICVVVDVSHEDPEVEFNWYVDGVEVDNAKTKPREEQYNSTYRVVSY

LRVLHVDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPOQVYTLY

PERDELTRNOVSLTCLVKGEYPSDIVVEWESNGOQPENNYETTPEVLD
DGESFPLY SKLTVDKSRWQQOGNVESCSVMHEALHNHYTQKELS LS

hegGl- 142 | ASTKGPSVEFPLAPSSKETSCETAALGCLVKDY PPERPVIVSWNSGALT
LAGA/DDR SGVHETFPAVLOSS SLESVVTVRPSSSLETOQTYICNVNHKPSNTKY
VY DEKKVEFPKSCDKTHTCPPCRPAPELAGAPSVELEFPPRKPKDTIMISRDPE

VICVVVDVSHEDPEVKENWYVDGVEVDNAKTKPREEQYNSTYRVVSEV
LRVLEVDWLNGKEYKCKVSNRALPARIEKTISKAKGOPREPQVYTLE
PSRDELTEKNQVSLTCLVKGEYPSDIVVEWESNGOPENNY KTTPPVLD

(

SDGSFFLYSKLIVDESRWOQGNVESCSVMHEALENHYTQRSLSLE PG
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higGl- 143 | ASTRGPEVEPLAPSSKSTSGETAALGCLVEDYFPEPVIVSWNSGALT
LALAGA/D SGVHTFPAVLOSSGLYSLSEVVIVRPSSSLOTQTYICNVNHEPSNTKY
DRVV DKEVEPKSCORTHT CPPCPAPEAAGAPSVELFPPKPEDTLMISRDPE

VICVVVDVSHEDPEVKEFNWYVDGVEVDNAKTKPREEQYNSTYRVVSY
LRVLHVDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPOVYTLYD
PERDELTRNOVSLTCLVKGEYPSDIVVEWESNGOPENNYEKTTPEVLD

SDGSFFLYSKLTVDKSRWQOGNVESCSVMHEALHNRYTOKSLSLS PG

higGl- 144 | ASTKGPSVFPLAPSSKSTSGETAALGCLVKDYFPPERPVTVSWNSGALT
LALAPG/D SGVHTFPAVLOSSGLYSLESVVTVPSSSLATOTY ICNVNEKPSNTES
DRVV DEXKVEPKSCDKTHTCPPCPAPEAAGGPSVFLEPPRPKDTLMISRD PR

VITCVVVDVSHEDPEVKENWYVDGVEVDNAKTKPREEQYNSTYRVVSY
LEVLHEVDWILNGKEYKCKVENKALGAPIEKTISKAKGOPREPQVYTLE
PSRDELTKNQVSLTCLVKGPYPEDIVVEWESNGOPENNY KTTRPPVLD

SDGSFRFLYSKLIVDEKSRWCQGNVESCESVMHEALHNHYTOKSLSLS PG

higGl- 145 | ASTKGPSVFPLAPSSKSTSGATAALGCLVKDYFPEPVTIVSHWNSCALT
Q311R/M42 SGVHTFPAVLOSSGLYSLSSVVIVPSSSLETOTYICNVNHEPSNTRV
2L DKEVEPKSCDRTHTCPPCPAPELLAGPSVELF PPRKPRDTLMI SRTPE

VICVVVDVSHEDPEVEFNWYVDGVEVHNAKTKPREEQYNSTYRVVSY

LTVLHRDWLNGKEYKCKVSNKALPARPIEKTISKAKGQPREPOQVYTLY

PERDELTRNOVSLTCLVKGEYPSDIAVEWESNGOQPENNYEKTTPEVLD
DGESFPLY SKLTVDKSRWQQOGNVESCSVLHEALHNHYTQKELS LS

higG4- 146 | ASTRGPEVEPLAPCSRSTSESTAALGCLVKDY FPERPVIVSWNSGALT
Q31IR/MA42 SGVHETEFPAVLOSSGLYSLSEVVTVRSSSLOTKTYTCNVDHEPSNTKY
3L DRKRVESKYGPPCPSCPAPEFLGCPEVFLFPPKPRDTLMISRTPEVTC

VVVDVSQEDPEVQFNWYVDGVEVHNARTKPREEQEFNSTYRVVSVLTV
LHRDWLNGKEYKCKVSNRGLPSSIEKTISKAKGOPREPQVYTLPRED
EEMTKNOVSLTCLVEGEFYPSDIAVEWESNGQPENNYKTTPRVLDIDG
SEFFLYSRLTVDKESRWQEGNVEFSCEVLHEALHNHYTQKELSLSLGK
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TeG4- 147 | ASTRGPESVEPPLAPCSRSTSESTAALGCLVEDYFPEPVIVSWNSGALT
SP/Q3TIR/M SGVHTFPAVLOSSGLYSLSEVVIVRPSSSLOTKITYTCNVDHEPSNTKY
4281 DRKRVESKYGPPCPPCPAPEFLGGPEVEPLFPPKPRDTIMISRTPEVTC

VVVDVSQEDPEVQFNWYVDGVEVHNARTKPREEQEFNSTYRVVSVLTV
LHRDWLNGKEYKCKVSNKGLPSSIEKTISKAKGOPREPQVYTLPRED
EEMTKNOVSLTCLVEKGEFYPSDIAVEWEENGOPENNYKTTPEVLDSDG

SFFLYSRLTVDKSRWQEGNVESCEVLHEALHNHYTQKSLSLSLGK

IpG4- 148 | ASTKGPSVFPLAPCSRETSESTAALGCLVKDY FPERPVIVSWNSGALT
SPLE/Q311 SCGVHTFPAVLOSSCGLYSLESVVIVPSSELGTKTYTCNVDHKPSNTRKY
R/NI428T, DERVESKYGPPCPPCPAPEELGGPSVELEFPPRPKDTLMISRTPEVTC

VVVIVSQEDPEVOFNWYVDCGVEVHNAKTKPREEQFNSTYRVVSVLIV
LHRDWILNGKEYKCEVSENKGLPSSTEKTISKAKGOPREPOQVYTLERPSQ
EEMTENQVSLTCLVKGEYPSDIAVEWESNGOPENNYKTTPPVLDSDG

SFFLYSRLTVDEKSRWQEGNVESCSVLHEALHNHYTOKSLSLSLGK

1eG2- 149 | ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTIVSHNSCALT
Q311R/M42 SGVHTFPAVLOSSGLYSLSSVVIVPS SNFGTOTYTCNVDHEPSNTRV
8L DKTVERKCCVECPPCEAPPVAGPSVFLFPPRKPKDTLMISRTPEVICY

VVDVSHEDPEVOFNWYVDGVEVHNAKTKPREEQFNSTEFRVVSVLTVV
HRDWLNGKEYKCEVENKGLPAPTEKTISKTKGOPREFOQVYTLPPSRE
EMTEKNQVELTCLVKGEYRPEDIAVEWESNGOPENNYKTTPPMLISDGS
FEFLYSKLTVDKSRWOQGNVESCOVLHEALHNEYTQOKS LS LE

hegGl- 150 | ASTKGPSVEFPLAPSSKETSCETAALGCLVKDY PPERPVIVSWNSGALT
N297A/Q311 SGVHETFPAVLOSE SLESVVTVRPSSSLETOQTYICNVNHKPSNTKY
R/NI428T, DEKKVEFPKSCDKTHTCPPCRPAPELLGGPSVELFPPRKPKDTIMISRTRE

VICVVVDVSHEDPEVKENWYVDCGVEVHNAKTKPREEQYASTYRVVSEV
LTVLERDWLNGKEYKCKVSNRALPARIEKTISKAKGOPREPQVYTLE
PSRDELTEKNQVSLTCLVKGEYPSDIAVEWESNGOPENNY KTTPPVLD
SDGSFFLYSKLIVDESRWOQGNVESCSVLHEALENHYTQRKSLS LI PG
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higGl- 151 ASTRGPEVPPLAPSSKSTSGGTAALGCLVEKDYFRPEPVTIVSWNSGALT
D265SA/G31T SGVHTFPAVLOSSGLYSLSEVVIVRPSSSLOTQTYICNVNHEPSNTKY
RB/AIA2EL, DKEVEPKSCORTHT CPPCPAPELLGGPEVELFPPKPEDTLMISRTPE

VICVVVAVSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYNSTYRVVSY
LTVLHRDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPOVYTLYD
PERDELTRNOVSLTCLVKGEYPSDIAVEWESNGOPENNYEKTTPEVLD

SDGSFFLYSKLTVDKSRWQOGNVESCSVLHEALHNRYTOKSLSLS PG

higGl- 152 | ASTKGPSVFPLAPSSKSTSGETAALGCLVKDYFPPERPVTVSWNSGALT
LALA/Q311 SGVHTFPAVLOSSGLYSLESVVTVPSSSLATOTY ICNVNEKPSNTES
R/MAZRL DEXKVEPKSCDKTHTCPPCPAPEAAGGPSVFLEFPPRPKDTLMISRT PR

VITCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSY
LTVLHRDWINGKEYKCKVENKALPAPTIEKTISKAKGOPREPQVYTLE
PSRDELTKNQVSLTCLVKGPYPEDIAVEWESNGOPENNY KTTRPPVLD

SDGSFFLYSKLIVDEKSRWCQGNVESCSVLHEALHNHYTOKSLSLS PG

higGl- 153 | ASTKGPSVFPLAPSSKSTSGETAALGCLVKDYFPEPVTVSWNSGALT
LAGA/Q311 SGVHTFPAVLOSSGLYSLSSVVTVRSSSLETOTY ICNVNHKPSNTKVY
R/MIA2SE, DKKVEPKSCDKTHT CFPCPAPELAGAPSVFLF PPKPKDTLMISRTPE

VICVVVDVSHEDPEVEFNWYVDGVEVHNAKTKPREEQYNSTYRVVSY

LTVLHRDWLNGKEYKCKVSNKALPARPIEKTISKAKGQPREPOQVYTLY

PERDELTRNOVSLTCLVKGEYPSDIAVEWESNGOQPENNYEKTTPEVLD
DGESFPLY SKLTVDKSRWQQOGNVESCSVLHEALHNHYTQKELS LS

hegGl- 154 | ASTKGPSVEFPLAPSSKETSCETAALGCLVKDY PPERPVIVSWNSGALT
LALAGA/KQ SGVHETFPAVLOSS SLESVVTVRPSSSLETOQTYICNVNHKPSNTKY
311R/M428E DEKKVEFPKSCDKTHTCPPCRPAPEAAGAPSVELFPPRKPKDTIMISRTRE

VICVVVDVSHEDPEVKENWYVDCGVEVHNAKTKPREEQYNSTYRVVSEV
LTVLERDWLNGKEYKCKVSNRALPARIEKTISKAKGOPREPQVYTLE
PSRDELTEKNQVSLTCLVKGEYPSDIAVEWESNGOPENNY KTTPPVLD
SDGSFFLYSKLIVDESRWOQGNVESCSVLHEALENHYTQRKSLS LI PG
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higGl- 15 ASTRGPEVPPLAPSSKSTSGGTAALGCLVEKDYFRPEPVTIVSWNSGALT

LALAPG/Q3 SGVHTFPAVLOSSGLYSLSEVVIVRPSSSLOTQTYICNVNHEPSNTKY

A
(]

11R/MA42SL DKKVEPKSCDKTHTCPPCPAPEAAGGPSVFLFPPKPRDTLMI SRTPE
VTCVVVDVSHEDPEVKFNWYVDGVEVENAKTKPREEQYNSTYRVVSY
LTVLHRDWLNGKEYKCKVSNKALGAPTEKTI SKAKGOPREPQVYTLP
PERDELTRNQVSLTCLVKGFYPSDIAVEWESNGOPENNY KTTPEVLD

SDGSFFLYSKLTVDKSRWQOGNVESCSVLHEALHNRYTOKSLSLS PG

{01806} In some embodiments, the 11.-23 binding protein comprises an Fc region comprising
one or more modifications in SEQ 1D NG: 44, In some embodiments, the 11-23 binding protein
comprises an Fe region comprising one or more modifications in SEQ 1D NG: 45, Insome
embodiments, the IL-23 binding protein comprises an Fe region comprising one or more
modifications in SEQ ID NO: 46. In some embodiments, the Fe region comprises an Fe chan
whose amino acid sequence has at least 80%, at least 85%, at least 90%, at least 95%, at least
96%, at least 97%, at least 98%, or at least 99% sequence identity with the amino acid sequence
according to any one of SEQ ID NOs: 44-46. In some embodiments, the Fe region comprises an
Fe chain whose ammo acid sequence 15 according to any one of SEQ 113 NOs: 44-46.

{6181} In certain embodiments, H.~23 binding proteins comprise an Fe region (“modified Fe
region’} with at feast one anuno acid modification relative to 3 wild-type Fc region. [L-23
binding proteins with a modified Fe region may comprise mutations in one Fe chain, or in
multiple Fe chains {e.g., when two or more Fo chains are present). Within an 1L-23 binding
protein with modifications in multiple Fe chains, the modifications on each Fo chain may be the
same or different. In some embodiments the modified Fe region comprises a half-life extending
mutation of set of mutations, e g, M252Y, 82547, and T256E (YTE) and/or M428L and N4348
(LS}

{6182} In some embodiments, the modified Fc region comprises a modification selected from
the group consisting of. 8298A, E333A, K334A, K326A, F2431L, R292P, Y300L, V3051, P396L,
F2431, R292F Y300L, L235V, P396L, ¥F2431, 82390, 1332E, A330L, 8267E, L3238F, D2658S,
S239E, K326A, A327H, G237F, K326F, GZ36A, D270L, H268D, S3247T, 1.234F, N325L,
V2661, 82670, and combinations thereof In some embodiments, the modified Fo region

comprises a modification selected from the group consisting of S228P, M252Y, 82547, T2ZS6E,
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T256D, T250Q, H285D, T307A, T307(, T307R, T307W, L309D, Q411H, Q311V, A378V,
F38CA, M428L, N434A, N434S8, N297A, D265A, 1L.234A, L235A, N434W, and combinations
thereof.

{8183} In some embodiments, the meodified Fe region comprises a specific combination of
aming acid substitutions selected from the group consisting oft L234A/.235A; V234A/G237A,
L235A/G23TA/E318A; S228P/1L.236E; H268Q/V309L/A3308/A3315;
C2208/C2268/C2298/P238K,; C2268/C2298/E3233P/L235V/L235A,; L234F/L235E/P331K,
C2268/P230S; L234A/G237A; L234A/L235A/G237TA; Q31TIR/MAZEL; L234A/235A/P329G,;
and combinations thereof.

{8184} in some embodiments, the modified Fe region comprises a specific combination of
amino acid substitutions selected from the group consisting of M4281./N4348 (LS);
M252Y/8234T/T256E (YTEY, T250Q/M428L; T307A/E380A/N434A; T256D/T307Q (DG,
T2ZS6/T307W (DW); M2S2Y/T256D (YD), T307Q/Q311V/AZT8Y (QVV);
T256D/H285D/T3OTR/Q3VIV/AZTEY (DDRVVY;, L309D/Q311H/N4348 (DHS); 8228P/L235E
(SPLE), L234A/1.235A (LALA), MA281/N434A (LAY, L234A/G237TA (LAGA);
L234A0.235A/G237A (LALAGA); L234A/L23SA/PI29G (LALAPG), N297A/YTE,;
D26SA/NYTE, LALA/YTE, LAGA/YTE; LALAGA/YTE, LALAPG/YTE; N297A/LS,
D265SAAS, LALA/LS, LAGA/LS, LALAGA/LS, LALAPG/LS; N297A/DHS; D26SA/DHS;
LALA/DHS, LAGA/DHS; LALAGA/DHS, LALAPG/DHS; SP/YTE; SPLE/YTE; SP/LS;
SPLE/LS; SP/DHS, SPLE/DHS, N297A/LA; D265A/AA; LALA/LA;, LAGA/LA;
LALAGA/LA; LALAPG/LA; N297A/N434A; D205A/NA34A; LALA/NA34A; LAGA/N434A,
LALAGA/N434A; LALAPG/NAZ4A; N29TA/MNA34W, D26SA/NA34AW, LALA/NAZ4W,
LAGA/MNA34W,; LALAGA/NA34AW, LALAPG/NAZ4AW, N297A/DQ; D265A/DG; LALA/DQ;
LAGA/DQ; LALAGA/DQ LALAPG/DQ, N297A/DW,; D26SA/DW,; LALA/DW, LAGA/DW,
LALAGA/DW, LALAPG/DW, N29TA/YD; D263A/YD, LALA/YD, LAGA/YD;
LALAGA/YD; LALAPG/YD, N29TA/QVY, D2OSA/QVY, LALA/QVV, LAGA/QVY,
LALAGA/QVY, LALAPG/QVY, N297TA/DDRVV; D26SA/DDRVV, LALA/DDRVV;
LAGA/DDRVY, LALAGA/DDRYVY,; LALAPG/DDRVY, SP/Q31IR/M428L;
SPLE/G3TIR/MA28L, N29TA/Q3TIR/MA428L; D26SA/Q3TTR/M4281; LALA/G3TIR/M428L,
LAGA/Q3TIR/M428EL; LALAGA/Q3TIR/MA428L; LALAPG/Q311R/MA28L,; and combinations

thereof. In some embodiments, the modified Fc region comprises a specific combination of
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aming acid substitutions selected from the group consisting of M4281/N4348 (1.S) and
M252Y/8254T/T256E (YTE). In some embodiments, the modified Fe region comprises
M428L/N434S (18} (e.g, SEQ 1D NO: 62, SEQ 1D NO: 79, SEQ 1D NO: 86) modifications. In
some embodiments, the modified Fe region comprises M252Y/S254T/T256E (YTE) {e.g., SEQ
1D NO: 55, SEQ D NG: 76, SEQ 1D NO: 85} modifications.

{8185 in some embodiments, 11-23 binding proteins described herein include modifications
to improve their ability to mediate effector function. Such modifications are known 1 the art and
mchude afucosylation, or engineering of the affinity of the Fc region towards an activating
receptor, mainly FCGR3a for antibedy-dependent cellular cytotoxicity (ADCC), and towards
(C1g for complement-dependent cytotoxicity (CD(C).

18186} {n some embodiments, the Fc region comprises one or more amino acid substitutions,
wherein the one or more substitutions result in a decrease in one or more of ADCC activity,

ADCP activity, or CDC activity compared with the Fc without the one or more substitutions.

{0187} In some aspects, an antibody provided herein comprises an Fe region {e.g., an TGl
Fe region) with reduced fucose content at position Asn 297 (EU numbering) compared to a
naturally occurring Fe region. Such Fe regions are known to confer improved ADCC activity to
the binding proteins which comprise thern. In some aspects, such binding proteins do not
comprise any fucose at position Asn 257,

818§} In some embodiments, 11-23 binding proteins described herein comprise an Fe region
with one or more amino acid substitutions which improve ADCC, such as a substitution at one or
more of positions 298, 333, and 334 of an Fc chain. In some embodiments, an antibody provided
herein comprises an Fe region with one or more amino acid substitutions at positions 239, 332,
and 330.

{6189] In some embodiments, the Fc region comprises an Fe chain whose amino acid
sequence has at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, or at least 99% sequence identity with the aming acid sequence according 1o any one
of SEQ 1D NQs: 44-155. In some embodiments, the F¢ region comprises an Fe chain whose
amino acid sequence is accordmng to any one of SEQ ID NOs: 44-155.

[019¢] in some embodiments, IL-23 binding proteins described herein comprise an Feo region
with at least one galactose residue m the oligosaccharide attached to the Fe region. Such

anttbody variants may have improved CDC function.
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{0191} In some embodiments, 1L-23 binding proteins described herein comprise one or more
alterations that improve or diminish Clq binding and/or CDC.

0192} In certain embodiments, 1L.-23 binding proteins comprise an Feo region with one or
more amino acid substitutions, wherein the one or more substitutions resulf in an increase in
antibody half-life, and a decrease in one or more of ADCC activity, ADCP activity, or CDC
activity compared with a comparable IL-23 binding protein whose Fe region lacks the one or
more substitutions. In certain embodiments, the one or more amino acid substitutions results in
mcreased binding protein half-life at pH 6.0 compared to binding protein comprising a wild-type
Feregion. In certain embediments, the antibody has an increased half-life that is about 10,000-
fold, 1,000-fold, 500-fold, 100-fold, 50-fold, 20-fold, 10-fold, 9-fold, 8-fold, 7-fold, 6-fold, 3-
fold, 4.5-fold, 4-fold, 3.5-fold, 3-fold, 2.5-fold, 2-fold, 1.95-fold, 1.9-fold, 1.85-fold, 1 .8-fold,
1.75-fold, 1.7-fold, 1.65-fold, 1.6-fold, 1.55-fold, 1.50-fold, 1.45-fold, 1.4-fold, 1 35-fold, 1.3~
fold, 1.25-fold, 1.2-fold, 1.15-fold, 1.1-fold, or 1.05-fold longer compared to an antibody
comprising a wild-type Fe region.

[6193] In certain embodiments, HL-23 binding proteins comprise an Fo region which
comprise one or more amino acid substitutions, wherein the one or more substitutions result in a
decrease n one or more of ADCC activity, ADCP activity, or CDC activity compared
comparable 1L.-23 binding protemn whose Fe region lacks the one or more substitutions.

[8154] In certain embodiments, the Fo region binds an Foy Recepior selected from the group
consisting of: FeyRI FoyRifa, FoyRilh, FoyRile, FeyRlIHa, and FoyRHID. In cerfan
embodiments, the Fo region binds an Foy Receptor with lugher affinity at pH 6.0 compared to an
antibody comprising a wild-type Fc region.

8195} In some embodiments, the IL-23 binding proteins comprise an extended half-life (1.e,,
serum half-hife), e. 2., 1n human serum or 1o humans. In some embodiments, the 1L.-23 binding
proteins comprise a half-life of at least about 14, 28, 42, 56, 70, 84, 96, or more than 96 weeks.
In some embodiments, the 11.-23 binding proteins comprise a hatf-life in a range of about 14
days to about 96 days, about 14 days to about 84 days, about 14 days to about 70 days, about 14
days to about 56 days, about 14 days to about 42 days, about 14 days to about 28 days, of about
28 davs to about 96 days, about 28 days to about 84 days, about 28 days to about 70 days, about
28 days to about 56 days, about 28 days to about 42 days, of about 42 days to about 96 days,

about 42 days to about 84 days, about 42 days to about 70 days, or about 42 days to about 56
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days. In some embodiments, the 1L-23 binding proteins comprise a half-life i a range of about
42 days to about 56 days. In some embodiments, the 11.-23 binding proteins comprise a half-life
in a range of about 74 days to about 93 davs. In some embodiments, the IL-23 binding proteins
comprise a half-life of at least about 50 days, at least about 55 days, at least about 60 days, at
least about 65 days, at least about 70 days, at least about 75 days, at least about 80 days, at least
about &5 days, at least about 90 days, or at least about 93 days. In some embodiments, the [1.-23
binding proteins comprise a half-life of about 30 days, about 55 days, about 60 days, about 65
days, about 70 days, about 75 days, about 80 days, about 85 days, about 90 days, about 93 days
or about 100 days. Metheds of measuring half-life are known 1n the art. In some embodiments,
the half-life is measured in a non-human primate. In some embodiments, the half-life 1s
measured in a human. In some embodiments, the half-life is measured following intravenous
administration. In some embodiments, the half-life 1s measured following subcutaneous
administration.

[6196] In some embodiments, 11.-23 binding proteins described herein have a haif-life that is
at least 20% longer than a reference binding proten. In some embodiments, the half-life of 1L.-23
binding proteins described herein s at least 30%, at least 40%, at least 50%, at least 60%, at least
70%, at least 80%, or at least 90% longer than the half-life of the reference binding protein. In
some embodiments, the half-life of the 11.-23 binding proteins described herein s longer than the
half-life of the reference binding protein by at least 2 fold, at least 3 fold, at least 4 fold, at least §

fold, at least 6 fold, at least 7 fold, at least 8 fold, at least 9 fold, or at least 10 fold.

Antibody fragments

(8197} In certain embodiments, provided are antibody fragments, rather than whole
anttbodies.

{6198} Various techniques have been developed for the production of antibody fragments.
Traditionally, these fragments were derived via proteolytic digestion of mtact antibodies {seg,
e.g., Morimoto et al,, Journal of Biochemical and Biophysical Methods 24:107-117 (1992}, and
Brennan et al,, Science, 229:81 {1985)). However, these fragments can now be prodoced directly
by recombinant host cells. Fab, Fv and ScFv antibody fragments can all be expressed in and
secreted from E. coly, thus allowing the production of large amounts of these fragments,
Antibody fragments can be isolated from, e.g., antibody phage libraries. Alternatively or

additionally, Fab'-SH fragments can be directly recovered from E. coli and chemically coupled
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to form F(ab")2 fragments {Carter et al., Bio/Technology 10:163-167 {1992)). According to
another approach, F(ab'}2 fragments can be 1solated directly from recombinant host cell culture.
Fab and F{ab")2 fragment with increased in vivo half-life comprising a salvage receptor binding
epitope residues are described, e.g., in U.S. Pat. No. 5,869,046, Other techniques for the
production of antibody fragments will be apparent to the skilled practitioner.

[6199] in some embodiments, the antigen-binding fragment is a single chain Fv fragment
(scFv). See, e.g., WO 93/16185; U.S. Pat. No. 5,571,894 and U.S. Pat. No. 5,587,458, Fv and
scFv are species with intact combining sites that are devoid of constant regions; thus, these
fragments may be suitable for reduced nonspecific binding during in vivo use. scFv fusion
proteins may be constructed to yield fusion of an effector protein at either the amine or the
carboxy terminus of an scFv. See, e.g, Antibody Engineering, ed. Borrebaeck. An antigen-

>

binding antibody fragment may also be a “linear antibody”, e.g., as described in U.S. Pat. No.

5,641,870

YECTORS, HOST CRLLS AND RECOMBINANT METHODS

[0200] Also provided are isolated nucleic acids encoding 11.-23 binding proteins (e.g.,
antthodies and antigen-binding fragments), vectors and host cells comprising the nucleic acid,
and recombinant techniques for the production of the antibody.

{9261} For recombinant production of the antibody or antigen-binding fragment, a nucleic
acid encoding the antibody or antigen-binding fragment may be 1solated and inserted into a
replicable vector for further cloning {amphification of the DNA} or for expression. DNA
encoding the monoclonal antibody can be readily isolated and sequenced using conventional
procedures (e.g., by using oligonuclectide probes that are capable of binding specifically to
genes encoding the heavy and hight chains of the antibody}. Many vectors are available. The
vector components generally nclude, but are not linuted to, one or more of the following: 2
stgnal sequence, an origin of replication, one or more marker genes, an enhancer element, a

promoter, and a transcription termination sequence.

PHARMACEUTICAL COMPOSITIONS
[8263] The present disclosure also includes pharmaceutical compositions that contain
therapeutically effective amounts of the IL-23 binding protems or methods using such

pharmaceutical compositions.

83



WO 2025/171006 PCT/US2025/014593

{0203} In certain embodiments, provided antibodies are incorporated together with one or
more pharmaceutically acceptable carriers inio a pharmaceutical composition suitable for
administration {0 a subject. As used herein, “pharmaceutically acceptable carrier” refers o any
of a variety of solvents, dispersion media, coatings, antibacterial and antifungal agents, isotonic
and absorption delaying agents, and the like that are physiologically compatible. Examples of
pharmaceutically accepiable carriers include, but are not limited to, water, saline, phosphate
buffered saline, dextrose, glycerol, ethanol and the like, as well as combinations thereof.

{0204} in some embodiments, pharmaceutical compositions comprise one or more {onicity
agents or stabilizers. Non-limiting examples of such tonicity agents or stabilizers inchude sugars
{e.g., sucrose}, polyalcohols {e.g., mannitol or sorbitol}, and sodium chloride.

18265) {n some embodiments, pharmaceutical compositions comprise one or more bulking
agents and/or lyoprotectants {e.g., mannitol or glveime), buffers {e.g., phosphate, acetate, or
histidine buffers), surfactants {e.g., polysorbates), antioxidanis {e.g., methionine), and/or metal
ions or chelating agents {e.g., ethylenediaminetetraacetic acid (EDTA})

{8206} In some embodiments, pharmaceutical compositions comprise one or more auxihary
substances such as wetting or emulsifving agents, preservatives (e.g., benzyl alcohol) or buffers,
which may enhance the shelf life and/or effectiveness of antibodies disclosed herein.

[8267] A detergent or surfactant may also be added to a pharmaceutical composition.
Exemplary detergents include nononic detergents such as polysorbates (e.g., polysorbates 20, 80
etc.) or poloxamers {e.g., poloxamer 188). The amount of detergent added 13 such that it reduces
aggregation of the formulated antibody and/or minimizes the formation of particulates in the
formulation and/or reduces adsorption. In some emboduments, the formulation may mehude a
surfactant which is a polysorbate. In some embodiments, the formulation may contain the
detergent polysorbate 830 or Tween 20. Tween 20 is a term used to describe polvoxyethylene (20}
sorbitanmonooleate (see Fiedier, Lexikon der Hifsstoffe, Editio Cantor Verlag Aulendorf, 4th
edi., 1996},

[0208] Pharmaceutical compositions may be provided in any of a variety of forms. These
mnclude, for example, liquid, semi-solid and solid dosage forms, such as liguid solutions {(e.g.,
mjectable and infusible solutions), dispersions or suspensions, tablets, pills, powders, liposomes
and suppositories. Suitability of certain forms may depend on the intended mode of

administration and therapeutic application.
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{0209} In some embodiments, the pharmaceuiical composition is 3 liquid composition. In
some embodiments, the pharmaceutical composition is formulated for subcutaneous
administration. In some embodiments, the pharmaceutical composition is formulated for
mtravenous administration. In some embodiments, the liquid composition containg at least about
100 me/ml, at least about 125 mg/mL or at least about 150 mg/mL of an 1L-23 binding
anttbody.

0216} In some embodiments, pharmaceutical compositions are in the form of injectable or
mfusible solutions. In some embodiments, the injectable or infusible solution is suitable for
miravenous wyection or infusion. In some embodiments, the injectable or infusible solution is
suttable for subcutaneous ijection or mfusion.

8211} {n some embodiments, the mjectable dosage form comprises at least about 100
mg/ml, at least 125 mg/mb. or at least about 150 mg/mb of an IL-23 binding antibody. For
example, the injectable dosage form comprises from at least about 100 mg/mL to at least 110
mg/mi, from at least about 1 10 mg/mL to at least 120 mg/ml, from at least about 120 mg/mi. to
at least 130 mg/rol, from at least about 130 mg/ml. to at least 140 mg/mlL, from at least about
140 mg/ml to at least 150 mg/mL of the IL-23 binding antibody.

8212} Pharmaceutical compositions are typically sterile and stable under conditions of
manufacture, transport, and storage. Pharmaceutical corapositions may be formulated as, for
example, a solution, microemulsion, dispersion, Hiposome, or other ordered structure. Tn some
embodiments, a pharmaceutical composition 1s formulated as a structure particularly suitable for
high drug concentration. For example, sterile injectable solutions can be prepared by
meorporating a therapeutic agent (e.g., antibody) in a destred amount in an appropriate solvent
with one or a combination of mgredients enumerated herein, optionally followed by sterihization
(e.g., filter sterilization). Generally, dispersions may be prepared by incorporating an antibody
mto a sterile vehicle that contains a basic dispersion mediom and other ingredient{s) such as
those additional ingredients mentioned herein. In the case of sterile powders for the preparation
of sterile injectable solutions, examples of preparation methods include vacuum drying and
freeze-drying to vield a powder of the antibody and any additional desired ingredient(s}, e.g.,
from a previously stenle-filtered solution thereof.

0213} Proper fluidity of a solution can be maintained, for example, by the use of a coating

such as lecithin, by maintaining certain particle sizes (e.g., in the case of dispersions}, and/or by
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using surfactants. Prolonged absorption of injectable compositions can be brought about, e.g., by
mchuding in the composition an agent that delays absorption {for example, monostearate salts
and/or gelatin).

{8214} The 1L-23 binding protein may be lyophilized to produce a lyophilized formulation
mcluding the proteins and a lyoprotectant. The lyvoprotectant may be sugar, e.g., disacchandes. In
some embodiments, the lyoprotectant is sucrose or maltose. The lyophilized formulation may

also include one or more of a buffering agent, a surfactant, a bulking agent, and/or a preservative.

METHODS OF PREPARATION

j8215] The IL-23 binding proteins described herein can be made using recombinant DNA
technology well known to a skilled person in the art. For example, one or more isolated
polynucleotides enceding the 11-23 binding protein can be ligated to other appropriate nuclectide
sequences, including, for example, constant region coding sequences, and expression control
sequences, to produce conventional gene expression construcis (i.e., expression vectors)
encoding the desired IL-23 binding protemns. Produciion of defined gene constructs 1s within
routine skill in the art.

{9216} Nucleic acids encoding desired 1L-23 binding proteins can be incorporated (ligated)
mnto expression vectors, which can be introduced into host cells through conventional
transfection or transformation techniques. Exemplary host cells are £. cofi cells, Chinese hamster
ovary ({CHO) cells, human emobryonic kidney 293 (HEK 293) cells, Hela cells, baby hamster
kidoey {(BHK) cells, monkey kidney cells {COS), human hepatocellular carcinoma cells {e.g.,
Hep G2), and myeloma cells that do vot otherwise produce IgG proten. Transformed host cells
can be grown under conditions that permit the host celis to express the genes that encode 1123
binding proteins.

9237} Specific expression and purification conditions will vary depending upon the
expression system emploved. For example, if a gene is to be expressed in &, cofi, it is first cloned
nto an expression vector by positioning the engineered gene downstream from a suitable
bacterial promoter, e.g., Trp or Tac, and a prokaryotic signal sequence. The expressed protein
may be secreted. The expressed protein may accemulate m refractile or inclusion bodies, which
can be harvested after disruption of the cells by French press or sonication. The refractile bodies
can then be solubilized, and the protein may be refolded and/or cleaved by methods known in the

art.
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{0218} If the engineered gene 1s o be expressed in eukaryotic host cells, e.g., CHO cells, it 1s
first inserted 1nto an expression vector comaining a suitable eukaryotic promoter, a secretion
signal, a poly A sequence, and a stop codon. Optionally, the vector or gene construct may
contain enhancers and introns. In embodiments involving fusion proteins comprising an 1L-23
binding protein or portion thergof, the expression vector optionally confains sequences encoding
alt or part of a constant region, enabling an entire, or a part of, a heavy or light chain to be
expressed. The gene construct can be introduced into enkarvotic host cells using conventional
techniques.

16219} In some embodiments, in order to express an [L-23 binding protein, an N-terminal
signal sequence is included in the protein construct. Exemplary N-terminal signal sequences
mclude signal sequences from interlevkin-2, CD-5, IgG kappa hight chain, trypsinogen, serum
albumin, and prolactin,

[0220] After transfection, single clones can be isolated for cell bank generation using
methods known in the art, such as limited dilution, ELISA, FACS, microscopy, or Clonepix.
Clones can be cultured under conditions suitable for bio-reactor scale-up and mamntained
expression of the 11.-23 binding proteins.

8221} The IL.-23 binding proteins can be isolated and purified using methods known n the
art including centrifugation, depth filtration, cell lvsis, homogenization, freeze-thawing, affinity
purification, gel filtration, 1on exchange chromatography, bydrophobic interaction exchange
chromatography, and mixed-mode chromatography.

{6222} In some aspects, the disclosure provides a method of treating a patient suffering from
a gastrointestinal inflammatory disease by administering an IL-23 binding protein with an Fe
domain, the improvement comprising said Fc region having a modification that extends half-life
of the I1-23 binding proteim as compared to an 1L-23 binding protein that does not comprise the
modification. In some embodiments the modification comprises amino acid modifications

M252Y, 82547, and T2SOE (YTE) and/or M428L and N434S (L&),

[0223] In some aspects, the disclosure provides a method of treating a patient suffering from
a gastrointestinal inflammatory disease by administering an [L.-23 binding protein with a heavy
chain vanable region, the improvement comprising modification of the framework region
sequence of the heavy chain that results in the 1L-23 binding protein having an improved binding

affimty to 1L-23 as compared to a reference antibody having a heavy chain variable region
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sequence of SEHG ID NG 156, In some embodiments, the modification results in a heavy chain

variable region sequence of SEQ 1D NG: 28 and a light chain variable region of SEQ 1D NO: 29,

10224] In some aspects, the disclosure provides a method of treating a patient suffering from
a gastromntestinal inflammatory disease by administering an 1L-23 binding protein with a heavy
chain variable region, the improvement comprising modification of the complementarnity
determining regions (CDRs) sequences of the heavy chain that results in the 1L.-23 binding
protein inhibiting activation of STAT3 at a relative 1Us0 of less than 0.90 and inhibiting
phosphorylation of STAT3 at a relative ICso reference of less than 0.80 as compared to a
Reference Antibody 1 having CDRs as set forth in Table 3. In some embodiments, the
modification results in heavy chain CDR sequences corresponding to CDRs 1, 2, and 3 in Tables

1A, 1B, and 1D

[9225] In some aspects, the disclosure provides a method of treating a gastrointestinal
mflammatory disease in a subject comprising a step of administering to the subject a means for
binding 11.-23 with a Fc¢ portion modified to increase half-life in humans compared to that means
for binding 1L.-23 without such modification. In some embodiments, the modification comprises
amine acid modifications M232Y, 82547 and T256E (Y'TE) and/or M428L and N4348 (LS) In
some embodiments, the modification increases half-life by a factor of at least two, at least three,
or at least four times as compared to the half-1ife of the 1L-23 binding protein without the

maodification.

[8226] In some aspects, the disclosure provides a method of treating a gastrointestinal
nflammatory disease in a subject coruprising a step of admnistering to the subject a means for
binding 1L-23 with a modified framework region sequence of the heavy chain that improves
binding affinity to H.-23 as compared to reference antibody having a heavy chain variable region
sequence of SEQ 1D NO: 156, Examples of means for binding human [L-23 include the
anttbodies or fragments described herein, including the TL.-23 binding protens having certain
amino acid sequences of immunoglobulin heavy chain and/or light chains as described herein. In
some embodiments, the modification results in a heavy chain variable region sequence of SEQ

1D NO: 28 and a hight chain vanable region of SEQ 1D NG: 29

{6227} In some aspects, the disclosure provides a method of treating a gastrointestinal

milarmmatory disedase in a subject comprising a step of administering to the subject a means for
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binding 11-23 with 3 modified complementarity determining region of the heavy chain that
mhibits activation of STAT3 at a refative 1Cso of less than 0.90 and/or inhibits phosphorylation
of STAT3 at a relative ICso reference of less than 0.85 relative to a reference antibody having
CDRs as set forth in Table 3. In some embodiments, the modification results in heavy chain

CDR sequences corresponding to CDRs 1, 2, and 3 in Tables 1A, 18, and 1D

[6228] in some aspects, the disclosure provides an 1L-23 binding protein with an Fc domain,
the improvement comprising said Fe region having a modification that extends half-life of the
1L-23 binding protein as compared to an IL-23 inding protein that does not comprise the
modified Fe region. In some embodiments, the Fo region modification comprises amino acid

modifications M252Y, S2547T, and T256E (YTE) and/or M428L and N434S (LS)

j0229] In some aspects, the disclosure provides an 11-23 binding protein with a heavy cham
variable region, the unprovement comprising modification of the framework region sequence of
the heavy chain that results in the [L.-23 binding protein having an tmproved binding affinity to
IL-23 as compared to reference antibody having a heavy chain variable region sequence of SEQ
1D NO: 156, In some embodiments, the modification results 1n a heavy chain varable region

sequence of SEQ ID NO: 28 and a light chain variable region of SEQ 1D NG: 29.

162306} In some aspects, the disclosure provides an L-23 binding protein with a heavy chain
variable region, the improvement comprising modification of the complementarity determining
regions sequences of the heavy chain that results in the 11-23 binding protein inhibiting
activation of STAT3 at a relative ICso of less than 0.90 and/or inducing phosphorylation of
STAT3 at a relative ICso reference of less than 0.85 relative to a reference antibody having CDRs
as set forth 1u Table 3. In some embodiments, the modification results in heavy chain CDR

sequences corresponding to CDRs 1, 2, and 3 in Tables 1A, 1B, and 1D

[8231] In some aspects, the disclosure provides a means for binding IL-23 with a Fc portion
maodified to increase half-life in humans compared to that means for binding IL-23 without such
modification. In some embodiments, the modification comprises amine acid modifications
M252Y, 82547, and T256E (YTE) and/or M428L, and N4348 (LS). In some embodiments, the

modification increases halt-life by a factor of at least two, at least three, or at least four,

{6232} In some aspects, the disclosure provides a means for binding 11.-23 having a modified

framework region sequence of a heavy chain that results in improved binding affinity to 1L-23 as
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compared to reference antibody having a heavy chain variable region sequence of SEQ 1D NG:
156. In some embodiments, the modification resulis in a heavy chain variable region sequence of

SEQ 1D NG: 28 and a light chain variable region of SEQ 1D NG: 29

{8233} in some aspects, the disclosure provides means for binding 11-23 having a modified
complementarity determining region {CDR} of a heavy chain that resulis in inhibiting activation
of STAT3 at a relative ICso of less than 0.90 and/or inhibiting phosphorylation of STAT3 at a
relative FCso reference of less than 0.85 relative o a reference antibody having CDRs as set forth
m Table 3. In some embodiments, the modification results in heavy chain CDR sequences

corresponding to CDRs 1, 2, and 3 1n Tables 1A, 1B, and 113

{6234} In some aspects, the disclosure provides an 1L-23 binding protein comprising a means
for binding human [1.-23 with higher affimiy than a reference antibody comprising a heavy chain
variable region sequence of SEQ ID NOG: 156 and a light chain variable region and a constant
region of SEQ ID NO: 2, and a constant region which has been modified to increase in vivo
half-life by at least 1, 2 or 3 fold compared to the same binding protein with an unmodified
constant region. In some embodiments, the constant region 1s a human IgG1 region comprising

amine acid modifications M232Y, 82547, and T256E (YTE) and/or M428L and N4348 (LS).

[6235] In another aspect, the disclosure provides the IL-23 binding protein or composiiion as
provided herein for use in treatment of a disease of condition. In another aspect, the disclosure
provides use of the 1L-23 binding protein or composition as provided herein in a method of
treating a disease or condition. In another aspect, the disclosure provides use of the 11-23
binding protein or composition as provided herein 1n the manufacture of a medicament for
treating a disease or condition. In some embodiments, the disease or condition is an
mflammatory disease or condition. In some embodiments, the disease or condition i3
gastrotntestinal inflammatory disease. Tu some embodiments, the disease or condition is
mflammatory bowel disease. In some embodiments, the disease or condition 1s Crohn’s disease.

In some embodiments, the disease or condition 1s ulcerative colitis.

EXAMPLES

Example 1. Affinity Maturation of anti-1L-23p12 Antibody
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An anti-human IL-23p19 aniibody whose sequences are shown in Table 3 below

{“Reference Antibody 17} was used as a parental antibody for further CDR diversification to

identify clones with improvements in potency, manufacturability, and pharmacckinetics.

Table 3: Reference Antibody 1 - characteristic sequences

COR sequences shown are according to Kabat,

Heavy chain

Light chain

Full sequence:

QVOLVOSGAEVKKPGSSVKVSCKASGYTETDQ
TIHWMROAPGOGLEWIGYIYFPRDDSPKYNENY
KGEKVTITADKSTSTAYMELSSLRSEDTAVYYC
AIPDRSGYAWFIYWGQGTLVIVSSASTEGPSV
FPLAPSSKSTSGGTAALGCLVEDYFPEPVTIVS
WNSGALTEGVHTFPAVLOESGLYSLSSVVIVE
SEELETOTYICNVNHKPSNTEVDERVEFPKSCD
KTHTCPPCPAPEAAGGPSVELEFPPKPEDTLMI
SRTPEVTCVVVDVSHEDPEVEENWYVDGVEVH
NAKTXPREEQYNSTYRVVSVLTVLHODWLNGK
BEYKCKVENKALPAPIEKTISKAKGOPREPOVY
TLDPS EEMTENQVELTCLVKGFYPSDIAVEW

EENGQPENNYKTTPRPVLDEDGEFFLYSKLTVD
_)RWjQCNVFcCuVM:EALHNHVT¥KUgyL§P
\.J'

(SEQ ID NO: 173)

)

Varable domain (VH)

QVOLVOSGAEVKKPGSSVKVSCKASGYTETDQ
TIHWMROAPGOGLEWIGYIYPRDDSPKYNENY
KGEVTITADKSTSTAYMELSSLRSEDTAVYYC
AIPDESGYAWFIYWGQGTLVTVSE

(SEQ 1D NO: 156)

CDR-H1:
DOTIH
(SEQ ID NO: 30)

CDR-H2:
YIVYPRDDSPEKYNENFKG
(SEQ ID NO: 31)

CDR-H3:

Full sequence:

DIQMTOSPSSELSASVGDRVTITCKASRDVATAY
AWYSQRPGHVPKLLIYWASTRHTGVPSRFESGSG
SRTDFTLTISSLOPEDVADYFCHQYSSYPETEG
SGTKLEIKRTVAAPSVEIFPRSDEQLKEGTASY
VCLLNNFYPREAKVOWRKVDNALQSGNSQESVTE
QDEKDETYSLSSTLTLEKADYEKHKVYACEVTH
QGLESFVTKSEFNRGEC

(SEQ ID NO: 174)

Variable domain (VL)

DIOMTOSPSSLSASVGDRVTITCKASRDVATAY
AWYQOKPGKVPEKLLIYWASTRHTGVRPSRFSGSG
SRTDFTLTISSLOPEDVADYFCHQYSSYRPETEG
SGTKLEIK

(SEQ ID NO: 2)

CDR-LI:
KASRDVAIAVA
(SEQ ID NO: 6)

CDR-L2:
WASTRHT
(SEQ ID NO: 7)

CDR-L3:
HQYSSYPFT
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PORSGYAWFIY (SFO D NG 8)
(SEQ ID NO* 32)

18221} Kite-directed PCR mutagenesis was employed to generate distinet libraries for heavy
chain CDR1/2 and heavy chain CDR3. Additionally, an additional library consisting of naive
human kappa light chain CDRs was prepared. This approach resulted in three unique libraries.
Individual mutants were displayed as Fabs in a phage display system and within each library,
mutants were panned through two or three rounds of selection.

{9222} For the heavy chain mutant libraries, the first round of selection consisted of 0.01 nM
biotinylated human {£.-23 (hiL-23) while also being washed for 2 hours at room temperature in
buffer containing 1 oM unlabeled hiL-23. The output of that round was subsequently split into
four distinet secondary rounds of paraliel selection consisting of A} 0.01 nM biotinylated hil-23
while also being washed for 20 hours at room temperature in buffer containing 10 nM of
unlabeled hil-23, B} 0.001 nM biotinylated hiL-23 while also being washed for 20 hours at
room temperature m buffer contatning 1 nM of unlabeled BIL-23, C) 0.01 nM biotinylated
cynomolgus monkey TL-23 (cylL.-23) while also being washed for 20 hours at room teroperature
i buffer contamning 10 nM of unlabeled ¢yll-23, and 13} 0.001 nM biotinylated eyll-23 while
also being washed for 20 bours at room temperature in buffer containing 1 oM of unlabeled
cyTL-23.

[8223] For the light chamn routant libraries, the first round of selection consisted of 10 nM
biotinylated hil.-23 while also being washed for 2 hours at roors temperature o buffer
containing 1000 nM unlabeled hil-23. The output of that round was subsequently split into two
distinet secondary rounds of parallel selection consisting of A} 1 nM biotinylated hil.-23 while
also being washed for 16 hours at room temperature in buffer containing 100 M of unlabeled
hiL-23, B) 0.1 nM biotinylated hiL-23 while also being washed for 16 hours at room
temperature 1 buffer containing 10 nM of uniabeled hIL-23. These outputs were then
subsequently split into two additional tertiary rounds of parallel selection consisting of A} 0.1
nM biotmylated cyll-23 while also being washed for 20 hours at room temperature in buffer
containing 100 nM of unlabeled cylL-23 and B} 0.01 oM biotinylated cylL-23 while also being
washed for 20 hours at room temperature in buffer containing 10 oM of unlabeled cyllL-23.
16224} Mutant clones from the cutput of each arm of secondary and tertiary selection were

analyzed for off rate {kd) as a proxy for binding affinity by using penplasmic extracts of each
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mutant clone through surface plasmon resonance {SPR) using a BIACORE™ 8K+ SPR system
{Cvytiva). Sensor chips (Series S Sensor Chip CMS5 — Cytiva) were prepared by immobilizing
hiL-23 (Acro Biosciences} and interaction with periplasmic extracts was analyzed in order to
determine the kd. Bioinformatic analyses of sequences to identify patterns of enrichment were
als¢ employed to characterize mutant clones. Mutants that exhibited no loss or improved
binding relative to the reference antibody as well as population enrichment throughout the
selection were combined into a single library comprising all mutants in both the heavy and light
chain,

16225} Clones containing a random combinatorial mix of these individual CDR mutants were
again screened in a phage display system, with multiple combinations of selection strategies
outlined in Table 4. Mutant clones from the output of each arm of secondary selection were once

again analyzed for kd as described.

Table 4

Strategy Round 1 Selection Round 2 Selection

Strategy 1 Amtigen: 0.01 nM biotinylated hiL-23 Antigen: 0.01 nM biotinylated hiL-23
Wash: 16 hr RT w/ 1 nM unlabeled hil-  Wash: 48 hr RT. w/ 1 nM unlabeled

hil-23
Strategy 2 Antigen: 0.01 uM biotinylated hil-23 Antigen: 0.001 nM biotinylated hiL.-23
Wash: 16 hr R'T w/ 1 nM unlabeled Wash: 24 r RT. w/ 1 nM unlabeled
hil-23 hil-23

Strategy 3 Antigen: 0.01 nM biotinvlated hlL-23  Antigen: 0.0001 nM biotinylated hilL-23
Wash: 16 hr RT w/ 1 oM unlabeled Wash: 24 br BT w/ 0.1 nM unlabeled
ME-23 hiE-23
Strategy 4 Amntigen: 0.01 nM biotinylated hil-23  Amtigen: 0.001 oM biotinylated ¢yI1.-23
Wash: 16 he RT w/ 1 nM unlabeled Wash: 24 w RT. w/ 1 oM unlabeled

hiL-23 cyil-23
Strategy S Antigen: 0.01 oM biotinylated hilL-23 Amntigen: 0.0001 oM biotinylated cyil-
Wash: 16 hr RT w/ 1 oM unlabeled 23
WL-23 Wash: 24 br R'T. w/ 0.1 oM unlabeled
eyIL-23
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[0226] Mutant clones of interest {clones MABOOT and MABO03) were then reformatted to
full antibody format. Briefly, the coding sequences for the heavy chain and light chain of the
anttbody were generated by DNA synthesis and PCR, then subsequently subcloned into plasmids
for protein expression in a mammalian cell system. The gene sequences in the expression vectors
were confirmed by DNA sequencing. Antibodies were then purified by a two-step affimity

chromatography {Protein A} and size-exclusion chromatography process.

Example 2. Humanization of an ané-1L-23p19 Antibody

8227} Complementarity-deternuning region ({CDR) grafting technology was used to
humanize the parental mouse hybridoma sequence of Reference Antibody 1 (see Table 3 above).
18228] The parental mAb light chain sequence of the mouse hybridoma sequence was
compared to a group of human variable region light chain (VK) germline amino acid sequences
{Lefranc, M -P. IMGT, the international ImMunoGeneTics database; Nucleic Acids Res., 29,
D207-209 (2001). DOL10.1093/mar/29.1.207. PMID:11125093). Human germline IGKV3-15
and human germlme IGKJ4 were selected.

[0229] The parental mAb heavy chain sequence of the mouse hyvbridoma sequence was
compared to a group of human variable region heavy chain {(VH) germline aminoe acid sequences
{(Lefranc, M.-P. IMGT, the international ImMunoGeneTics database; Nucleie Acids Res., 29,
D207-209 (2001). BOL10.1093/0ar/29.1 207, PMID:11125093). Human germiine IGKV3-23
and human germline IGHIG were selected.

{8236} The resulting humanized VL and VH were then combined and reformaited to full
antibody format, generating clone mAbO02. Briefly, the coding sequences for the heavy chamn
and light chain of the antibody were generated by DNA synthesis and PCR, then subsequently
subcloned mmto plasods for protein expression in a mammalian cell systermn. The gene sequences
m the expression vectors were confirmed by DNA sequencing. Antibodies were then purified by

a two-step affinity chromatography {Protein A) and size-exciusion chromatography process.

Example 3. Affinity Maturation and Humanization of anti-11-23p19 Antibedy
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{0231} Reference Antibody 1 {see Table 3 above} was used as a parental antibody for further
CDR diversification to identify clones with improvements in potency, manufacturability, and
pharmacokinetics.

[0232] Site-directed PCR mutagenesis was employed to generate distinct libraries for heavy
chain CDR1/2 and heavy chain CDR3. Additionally, an additional library consisting of naive
human kappa light chain CDRs was prepared. This approach resulted in 3 unique bibraries.
Individual mutanis were displayed as Fabs in a phage display system and within each library,
mutants were panned through two or three rounds of selection.

18233 For the heavy chain mutant libraries, the first round of selection consisted of 0.01 nM
biotinylated human H.-23 (KL-23) while also being washed for 2 hours at room temperature in
buffer containing 1 nM unlabeled hiL-23. The output of that round was subsequently split into
four distinct secondary rounds of parallel selection consisting of A} 0.01 nM biotinylated hiL-23
while also being washed for 20 hours at room temperature in buffer containing 10 nM of
unlabeled hif-23, B) 0.001 oM biotinylated hilL-23 while also being washed for 20 hours at
room temperature in buffer containing 1 oM of unlabeled hIL-23, C} 0.01 uM biotinylated
cynomoigus monkey H.-23 {evIL-23) while also being washed for 20 hours at roorn temperature
in butfer containing 10 uM of unlabeled oyIL-23, and D) 0.001 nM biotinylated ¢ylL-23 while
also being washed for 20 hours at room temperature 10 buffer containing T nM of unlabeled
oyiL-23,

{8234} For the light chain mutant hibraries, the first round of selection consisted of 10 oM
biotinylated hiL-23 while also being washed for Z hours at room temperature in buffer
containing 1000 oM unlabeled hIL-23. The output of that round was subsequently sphit o two
distinct secondary rounds of paralle] selection consisting of A) 1 oM biotinylated hilL-Z3 while
also being washed for 16 hours at room temperature in buffer containmg 100 nM of uniabeled
hiL-23, B} 0.1 nM biotiylated hil.-23 while also being washed for 16 hours at room
temperature in buffer containing 10 nM of unlabeled hI1L-23. These outputs were then
subsequently split into two additional tertiary rounds of paraliel selection consisting of A} 0.1
nM biotinylated cylL-23 while also being washed for 20 hours at room temperature in buffer
containing 100 nM of unlabeled cyiL-23 and B} 0.01 sM bistinylated cylL-23 while also being

washed for 20 hours at room temperature in buffer containing 10 nM of unlabeled ¢ylL-23.
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{0235} Mutant clonss from the output of each arm of secondary and tertiary selection were
analyzed for off rate (kd) as a proxy for binding affinity by using periplasmic extracts of each
mutant clone through surface plasmon resonance (SPR) using a BIACORE™ 8K+ SPR system
{Cytiva). Sensor chips (Series S Sensor Chip CMS — Cytiva) were prepared by immobilizing
hil-23 {Acro Biosciences} and interaction with periplasmic extracts was analyzed in order to
determine the kd. Bioinformatic analyses of sequences to identify patterns of enrichment were
als¢ employed to characterize mutant clones. Mutants that exhibited no loss or improved
binding relative to the reference antibody as well as population enrichment throughout the
selection were combined into a single library comprising all mutants in both the heavy and light
chaimn.

10236} Clones containing a random combinatorial mix of these individual CDR mutants were
again screened in a phage display system, with multiple combinations of selection strategies
outlined in Table 4 1n Example 1. Mutant clones from the output of each arm of secondary
selection were once again analyzed for kd as described.

16237} Additionally, complementarity-determining region {CDR) grafting technology was
used to rehumanize the light chan output of the mutant clones.

16238} The light chain sequence was compared to a group of hursan varnable region hight
chain (VK) germline amino acid sequences (Lefranc, M.-P. IMGT, the international
ImMunoGeneTics database; Nucleic Acids Res., 29, D207-200 (2001).
DOL10.1093/ma1/29.1.207. PMID: 11125093}, Human germline IGKV3-15 and human germline
1GK 4 were selected.

[6239] The resulting humanized VI was then combined with the VH with affinity matured
heavy chain CDRs reformatied to full antibody format, with the final antibody {antibody clone
Mab004} having the VH and VL sequences of SEQ 1D NO: 38 and SEQ ID NG: 29,
respectively. {See Table 1D} Briefly, the coding sequences for the heavy chain and light chain of
the anttbody were generated by DNA synthesis and PCR, then subsequently subcloned mto
plasmids for protein expression in a mammalian cell system. The gene sequences in the
expression vectors were confirmed by DNA sequencing. Antibodies were then purified by a two-

step affinity chromatography (Protein A} and size-exclusion chromatography process.

Example 4: Betermination of Antibody Affinity to [1-23
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{0240} Binding affimities (Kp) of antibodigs to human {1.-23 (generated as described in
Examples 1-3} were determined through surface plasmon resonance (SPR) using a BIACORE™
8K SPR system (Cvtiva). Series 8§ Sensor Chip CMS (Cytiva) sensor chips were prepared by
immobilizing goat anti-human IgG (Jackson ImmunoResearch) and ultimately used to determine
the binding kinetic rate and affinity constants at 25°C and in a running buffer of HBS-P+ (10
mM HEPES pH 7.4, 150 mM NaCl, 0.05% Surfactant P20). Anti-1L.23 mADb constructs {(diluted
to 2 ug/ml) were captured onto flow cell 2 {active) for 60 sec at a flow rate of 10 ul/min.
Recombinant Human {L.-23 was prepared at concentrations of 0, 1.23, 3.7, 11.11, 33.33, 100 nM
and injected over flow cell | (reference) and flow cell 2 (active} for 180 sec at a flow rate of 50
ub/min. Samples were injected in a multi-cycle manner over freshly captured mAb, by
regenerating the capture surfaces with ijection of 10 mM glycine, pH 1.5 for 30 sec at a flow
rate of 30 ul/min. A 1.1 kinetic binding model was utilized to determine the apparent
association (ka) and dissociation rate constants (kd). Their ratio provides the apparent
equilibrium dissociation constant or affinity constant (Ko = kd/ka). Resulis for clones of interest
are shown mn Table 5.

{8241} Under the conditions tested, the kd {and thus Ko) of the reference antibody and the
tested clones were not able to be determined, as the limit of detection of BIACORE™ 8K SPR is
1 x 10°° 1/s (both antibodies tested had dissociation rates below this limit).

18242} The strength of the mteraction between the antigen-binding site and the epitope can
be measured by the equilibrium association constant, ka. ka is the amount of antibody-antigen
complex that exisis at equilibrium.

[8243] Table 5 shows optimization of affinity of the clones of mterest: Mab001 and Mab003
have a comparable ka as Reference Auntibody 1; Mab002 and Mab004 have a higher ka as

Reference Antibody 1.

Table §
Antibody hiL-23 ka (1/Ms) hE-23 kd (1/sy WIL-23 KD (aM)
Reference
Antibody 1 1.67x10° <1x10° ND
Clone MABOOT 151 x10° <1x10° ND
Clone MAbBOO3 1.64x 1¢° <1x10% ND
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Clone MADBOOZ 2.66 x 10° <1x10° ND
Clone MABDO4 247 x 10° <1x10% NE

Example S: Inhibition of [L-23-Induced Activation of STAT3 in HEK 293F 11L-23R+/IL
12ZRPI+ STAT3 Luciferase Reporter Cells

[8244] Inhibition of STAT3 activation in HEK 293F cells expressing IL-23R, IL-12RB1, and
a STAT3-hinked luciferase reporter was used to evaluate the functional aciivity of antibodies
{generated as described in Examples 1-3} to block 1L-23-induced biological activity. Briefly,
reporter cells were seeded into a 96-well plate. A mpxture of hiL-23 and purified {£-23
antibodies were allowed to associate for 30 min at room temperature before adding to cells,
resulting in a final concentration of 20 ng/mL of KIL-23 and 0-50 nM of antibody. Cells were
mcubated at 37 °C for 5 hours and subsequently lysed with One-Glo luciferase assay buffer
{Promega) at room temperature for 10 mmn under dark conditions. Lumuinescence was quantified
by a SpectraMax® MSe plate reader (Molecular Devices) and subsequent data were analyzed
using GraphPad Prism. ICso values were determined as the concentration of antibody required to
inhubit 50% of the maxumum luminescent signal detected with incubation of 20 ng/ml of hil.-23
alone,

[8245] As shown in Table 6, the tested clones demonstrated more effective inhibition of 1L~

23-mduced activation of STAT3 as compared to the Reference Antibody 1.

Table 6
Antibody Relative ICso
Reference antibody 1 1.000
Clone MABOO1 0.612
Clone MADOO3 0.868
Clone MABOOZ (.640
Clone MAb0O4 0.409

Values relative to Reference Antibody 1. <1.000 is more potent.

Example 6. Inhibition of 11-23-Induced Phosphorylation of STAT3I in BB Cells
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{0246} Inhibition of STAT3 phosphorylation in DB cells was used io evaluate the functional
activity of antibodies to block IL-23-induced biological activity. Briefly, 6 x 10° DB cells were
seeded nto TC-treated round-bottom 96-well plates. A mixture of hiL-23 and purified IL-23
antibodies were allowed to associate for 1 hr at room temperature before adding to cells,
resulting in a final concentration of 25 ng/mb of hilL-23 and 0-10 nM of antibody. Cells were
mcubated at 37 °C for 1 hr and phosphorylated STAT3 (pSTAT3) was quantified using a
pSTATS Sandwich ELISA kit (Cell Signaling Technology). Subsequent data were analyzed
using GraphPad Prism. 1Cse values were determined as the concentration of antibody required to
mhibit 50% of the maximum pSTAT levels detected with incubation of 25 ng/mb of hil-23
alone.

18247} As shown 1n Table 7, the aftinity matured clones demonstrated more effective
mhibition of 1L-23-induced phosphorylation of STAT3 as compared to the Reference Antibody
1.

Table 7
Antibody Relative ICso
Reference Antibody 1 1.000
Clone MAbBUOT 0.573
Clone MADOO3 0.799

Values relative to Reference Antibody 1. <1.000 is more potent.

Example 7. Pharmacekinetic (PK} Analysis of [1-23p19 Binding Proteins in Cynomolgus
Monkeys

[6248] in order to evaluate the impact of half-life extension mutations on IL-23p19 binding
protein pharmacokinetics (PK), male cynomolgus monkeys (Macaca fascicularis) ranging from
2.4 t0 3.4 kg 10 weight were administered a single bolus dose {5 mg/kg) of the reference antibody
described in Example 1 {(Reference Antibody 1, see sequences i Table 3 above) containing Fe
LALA mutations with and without Fc YTE mutations (see SEQ 1D NOs: 51 and 55, respectively
in Table 2} by etther ntravenous (1V) and/or subcutaneous (SC) injection on Day §. Serum
samples were taken regularly through the study.

16249} Half-life was determined from cynomolgus serum samples for each dose-cohort up to

day 56, with average PK curves shown in FIG. 1 for IV adminsstration and FiG. 2 for SC
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admmistration. The B-elimination half-life of 11.-23p19 binding proteins with Fc YTE mutations
was observed to be 30 days and 24 days for IV and SC dosing, respectively. In contrast, the
observed half-life of the Reference Antibody 1 (without Fe YTE mutations) was 11 days and 10
days for IV and SC dosing, respectively.

0250} Scaling of the observed half-life in cynomolgus monkey of IL-23p19 binding protein
with YTE modifications {ed to a human half-life projection of 74-93 days.

j0251] Therefore, the present example demonstrates enhanced half-life of an [L-23p19

binding protein having a half-life extending mutations in the Fc region.

Example & Pharmacokinetic Modeling and Simulation of Potential Clinical Dosing
Regimens

j0252] Pharmacolinetic modeling and simulation were utilized in order 1o identify potential
clinical dosing regimens that would maintain serum concentration of 1L-23p19 binding proteins
above a specific level at a given time during the regimen or at steady state. Achieving these
thresholds has been demonstrated to translate into better responses and patient outcomes in
relevant indications.

[9253] A two compartment linear model with parameters for central volume of distribution
(Ve), peripheral volume of distribution (V;}, clearance from the central volume (CL), first-order
absorption rate constant from a subcutanesus depot into the central volume {k.}, and
subcutaneous bicavailability {F) relative to the intravenous administration was used to identify
dosing regimens. Given the results from the PK analysis in cynomolgus monkey described in
Example 4, an [L-23p19 binding protem with YTE may be expected to have a longer serum half-
fife than normal IgG. Therefore, the effective half-hife used m these simulations was 74 days, in
line with the lower end of projections based on the cynomolgus monkey PK study.

[9254] In order 1o achieve optimal patient outcomes, subeutaneous dosing regimens which
achieved an average concentration from week 0-16 (Cave: wo-16) of 16.0 pg/ml. or higher and a
trough concentration at steady state {Cirough, 55} of 2.0 pg/mL or lugher were identified (Table &},
Based on these simulations, IL-23p19 binding protems with a half-life of 74 days can be dosed
sabcutaneously with a maintenance frequency of every 6 months, e.g., every 26 weeks (FIG. 3)
or every year {e.g., every 12 months or every 52 weeks} (FIG. 4) and maintain chinically relevant

serum concentrations.
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Table &
Induction Regimen Maintenance Freguency Dose (mg)
Week 0, Week 4 Every 26 weeks 150
Week 0 Every 26 weeks 300
Week 0 Every 52 weeks 600, 900, 1200

Example 9. Characteristics of Anti-TL-23 Antibody MAbBOO2

10235]

The cytokine 11.-23 15 secreted by activated macrophage and dendritic cells (I3C) and

promotes the expansion and/or activity of Th17 cells, CD8+ T cells, macrophages, and DCs. Its

pathogenic role in IBD 15 suggested by genetic association and has been confirmed in chnical

trials, demonstrating 1L-23 antagonism as an effective and safe treatment for Crohn’s disease

{CD) and ulcerative colitis (UJC).

10256}

MADBOO2 1s a novel, extended half-life humanized IgGl monoclonal antibody (mAb)

that binds 1L-23. This Example evaloates the characteristics of MABOOZ. In particular, MABOO2

,,,,,

phosphorylation with ICse values < 1 nM, as well as IL-17 secretion m 1L.-23-stimulated mouse

splenocytes and human PBMC. [L-23 binding potency and 1Cso values for 1L-23 antagonism are

comparable to those of two different reference antibodies, Reference Antibody 1 (see Table 3 in

Example 1}, and Reference Antibody 2, whose characteristic sequences are shown in Table ©

below.

Table 9: Reference Antibedy 2 - characteristic sequences CDR sequences shown are

according to Kabat.

Heavy chain variable domain

Light chain variable domain

WIGWVROMPGKGLEWMGIIDPSNSYTRYSPSE
QGOVTISADKSISTAYLOWSSLKASDTAMYYC
ARWYYKRPFDVWGQGTLVTVSS

(SEQ ID NO: 157)

QSVLTOPPSVEGAPGORVTISCTGESSNIGEGY
DVHWYQQLPGTAPKLLIVYGNSZKRPSGVPDRESG
SKSGTSASLAITGLOSEDEADYYCASWTDGLEL
VVEGGETKLTVL
(SEQ ID NO: 158)

101




WO 2025/171006 PCT/US2025/014593

CDR-HI: NYWIG (SEQID NO: 159) CDR-L1: TGSSSNIGSGYDVH (REQ ID NO-
CDR-H2: TIDPSNSYTRYSPSFQG 162}

(SEQ ID NO: 160) CDR-L2: GNSKRPS (SEQ ID NO: 163)
CDR-H3: WYYKPFDV (SEQ ID NO: 161) CDR-L3: ASWTDGLSLVV (SEQID NO: 164)

{6257} Cryo-EM demonstrates the binding epitope of MABOO2 is within IL-23. The half-life
of MADOOZ 15 significantly extended in cynomelgus monkeys compared to both Reference
Antibody 1 and Reference Antibody 2. Based on allometric scaling of the clearance of Mab002
observed in this study, predictive simulations of MAbOO2 pharmacokinetics i humans suggest
that subcutaneous dosing at mntervals once every three months or longer, e.g., between once
every three months and once every six months, or even longer intervals (Q3M-Q6M~+) will
achieve therapeutic exposures in patients across a wide range of body weighis and albumin
concentrations.

Materials and Methods

10258] MADBOO2 was evaluated in multiple in virro and ex vivo assays compared to a
reference anti-IL-23 antibody. Binding affinity to 1L-23 was determined by surface plasmon
resonance {SPR) and kinetic exclusion assays {(KinExA). Antagonisio of 1L-23 signaling was
measured via a STAT3 reporter cell line and phospho-STAT3 ELISA. Antibody-induced
reduction of 11.-17 secretion in response to human 11L.-23 was assessed in mouse splenocytes and
human petipheral blood mononuclear cells (PBMC). The binding epitope of the Reference
Autibody 1 and MADOO2 to 1L-23 was determined using eryogenic electron microscopy. Half-
iife extension was measured via pharmacokinetic analysis in eynomolgus monkeys given a single
bolus of MADBOO2 and Reference Antitbody 1 by intravenous and/or subeutaneous {SC)
administration.

Results

[02589] MABOO2 inhibits STAT3 activity and phosphorviation with ICse values < 1 oM, as
well as 1L-17 secretion w IL-23-stimulated mouse splenocytes and haman PBMC (FIG. 543 1L~
23 binding potency and IC values for 1L~ 23 antagonism are comparable to those of the
Reference Antibody 1 {FI1G. 58) MADBOOZ also mhibits IL-17 release after 11.-23 stimulation in

human PBMC and murine splenocytes about as effectively as the Reference Antibody 1 (FIG.
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6). In addition, the ECso for suppression of pSTAT 1n DB and HEK cells was simular for both
MADOO2 and the Reference Antibody 1 (FIG. 6).

10266} Cryo-EM demonstrates that MAbBOO2 binds to a similar epitope on the p19 subunit of
11.-23 as Reference Antibedy 1 {FIG, 7).

0261} The half-life of MABOOZ 15 extended in cynomolgus monkeys about 3-times
compared to the reference antibody (FEG. 8, about 30 days for Mab002 vs. abowt 9 days for
Reference Antibody 1). Based on allometric scaling of the clearance of MABOOZ and the
reference antibody observed in this study, predictive simulations of MAbBOOZ PK mn humans
suggest that (Q3M-Q6M-+ subcutaneous (SC) dosing will achieve therapeutic exposures in
patients across a wide range of body weights and albumin concentrations in comparison to a
Q2M dosing frequency of the Reference Antibody 1 (FIG., 9, FIG, 104, and FIG. 108}
Conclusions

18262} MADBOO2 exthubits high selectivity and affinity for IL.-23 and potently inhibits
downstream cellular signaling. With an extended half-life in NHP, MAbBOOZ demonstrates
therapeutic potential for effective and safe treatment of Crohn’s disease and ulcerative colitis
with the potential advantage of twice a year subcutaneous dosing. Further preclinical and clirical

studies may further demonstrate this potential

EQUIVALENTS
[8263] The entire disclosure of each of the patent documents and scientific articles referred
to herean 1s incorporated by reference for all purposes.
[8264] The disclosure may be embodied i other specific forms without departing from the
spirit or essential characteristics thereof. The foregoing embodiments are therefore to be
considered m all respects illustrative rather than himiting the disclosure deseribed herein.
[B265] Vartous structural elements of the different embodiments and various disclosed
method steps may be utthized in various combinations and permutations, and all such vanants are
to be considered forms of the disclosure. Scope of the disclosure 15 thus indicated by the
appended claims rather than by the foregoing description, and all changes that come within the

meaning and range of equivalency of the claums are intended to be embraced therein.
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CLAIMS

1. An HL-23 binding protein comprising a heavy chain variable domamn (VH)
comprising complementarity-determining regions:
CDR-H1 comprising the amino acid sequence of SEQ [D NO: 3;
CDR-HZ comprising the amino acid sequence of SEQ ID NO: 4; and
CDR-H3 comprising the amino acid sequence of SEQ 1D NO: s

2. The 1L-23 binding protein of claim 1, wherein the VH comprises an aming acid

sequence that is at least 85% identical to amino acid sequence of SEQ 1D NO: 1.

3. The FL-23 binding protein of claim 1 or claim 2, further comprising a light chain
variable domain (VL) comprising complementarity-determining regions:

CDR-L1 comprising the amino acid sequence of SEQ 1D NG: 6;

CIR-L2 comprising the ammno acid sequence of SEQ 1D NO: 7, and

CDR-L3 comprising the amino acid sequence of SEQ ID NG: 8
4. The H.-23 binding protein of claim 3, wherein the VL comprises an amino acd

sequence that s at least 85% 1dentical to amino acid sequence of SEQ 1D NO: 2,

3. An IL-23 binding protein comprising:

{a) a heavy chain variable domain (VH) comprising complementarity~-determining
regiona,  CDR-HI comprising the amino acid sequence of SEQ 1D NO: 3;

CDR-H2 comprising the amino acid sequence of SEQ ID NO: 4; and

CBR-H3 comprising the amino acid sequence of SEQ ID NG 5;

and

{b} a light chain variable domain (VL} comprising complementarity-determining
regions:
CDR-L1 comprising the amino acid sequence of SEQ 1D NG 6;
CDR-LZ comprising the amino acid sequence of SEQ ID NO: 7; and

CDR-L3 comprising the amino acid sequence of SEQ 1D NO: 8.
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6. An IL-23 binding protein comprising:

{(a} a heavy chain comprising an amino acid sequence according to SEQ 1D NG: 165;
and

(b} a light chain comprising an amino acid sequence according to SEQ ID NG: 166
7. The 11.-23 binding protein of any of claims 1-6, wherein the 1L-23 binding protein is
capable of inhibiting activation of STAT3 1n human embryonic kidney (HEK) cells expressing [E-
23R at a relative ICs0 of less than 0.90, less than (.80, less than 0.70, less than 0.65 or from about

0.6 to about 0.65.

8. The 1L.-23 binding protein of any of claims 1-7, wherein the 1L-23 binding protein is
capable of inhibiting phosphoryiation of STAT3 in DB cells at a relative 1Cso reference of less

than 0.80, less than 0.70, less than 0.60, less than (.58 or from about 0.55 to about 0.6,

9. An HL-23 binding protein comprising a heavy chain variable domain (VH) comprising
complementarity-determining regions:

CDR-HI comprising the amwno acid sequence of SEQ 1D NO: 19,

CDR-H2 comprising the anmuno acid sequence of SEQ ID NO: 20; and

CDR-H3 comprising the amino acid sequence of SEQ ID NG: 21,

10, The IL-23 binding protein of claim 9, wherein the VH comprises an amino acid

sequence that 1s at least 35% 1dentical to that of SE(Q ID NO: 18

11. The 1L-23 binding protein of claim @ or clamm 10, further comprising a hght cham
variable domain (VL) comprising complementarity-determining regions:
CDR-L1 comprising the amino acid sequence of SEQ 1D NO: 6,
CDR-L2Z comprising the amino acid sequence of SEQ ID NO: 7; and

CDR-L3 comprising the amino acid sequence of SEQ 1D NO: 8.
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12. The IL-23 binding protein of claim 11, wherein the VL comprises an amino acid

sequence that is at least 85% identical to that of SEQ ID NO: 2.

13. An IL-23 binding protein comprising;
(a} 2 heavy chain variable domain (VH) comprising complementarity-determining
regions; CDR-HI comprising the amino acid sequence of SEQ D NO: 19;
CDR-H2 comprising the amino acid sequence of SEQ D NO: 20; and
CDR-H3 comprising the amino acid sequence of SEQ D NO: 21;
and

(b} a light chain varniable domamn (VL) comprising complementarity-determining

regions:

CDR-L1 comprising the amino acid sequence of SEQ 1D NG: 6;

CDR-LZ comprising the amino acid sequence of SEQ ID NO: 7; and

CDR-L3 comprising the amino acid sequence of SEQ ID NG: 8
14 Aun HL-23 binding protein corprising:

{a) a heavy chain comprising an amno acid sequence according to SEQ ID NG: 169;
and

(b} a light chain comprising an amino acid sequence according to SEQ ID NG: 170,
15. The IL-23 binding protein of any of claims 9-14, wheremn the 1L-23 binding protein i3

capable of nhibiting activation of STAT3 in human erbryonic kidney (HEK) cells expressing [E-
23R at a relative ICso of less than .95, tess than .90, less than 0.88 or from about 0.85 to about

0.9,

16. The [L-23 binding protein of any of claims 9-15, wherein the I1-23 binding protein is
capable of inhibiting phosphorylation of STAT3 in DB cells at a relative 1Cso of less than 0.95,

less than 0.90, less than 0.85 or from about 0.75 to about 0.85.

17 An IL-23 binding protein comprising;

{a} a heavy chain variable domain {(VH) comprising:

7
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{1} an amino acid sequence that is at least 85% identical to that of SEQ 1D NO: 28, and
{2} an asparagine at position 74 of SEQ ID NO: 28;
and
{b) a light chain variable domain (VL) comprising:
(1) an amino acid sequence that is at least 85% identical to that of SEQ ID NO»: 29; and
{2) a phenylalanine at position 49 of SEQ ID NO: 29,
wherem
(1) the VH comprises complementarity-determining regions:
CDR-HI comprising the amino acid sequence of SEQ ID NO: 30;
CDR-H2 comprising the amino acid sequence of SEQ 1D NO: 31; and
2;

(98]

CDR-H3 comprising the amino acid sequence of SEQ 1D NO:
and

(11} the VL comprises complementarity-determining regions:

CDR-L1 comprising the amino acid sequence of SEQ 1D NG: 6;

CIR-L2 comprising the ammno acid sequence of SEQ 1D NO: 7, and

CDR-L3 comprising the amino acid sequence of SEQ ID NG: 8

13 The [L-23 bmding protein of claim 17, wheren the heavy chain variable domain
comprises one or more of the following: glutamic acid at position 1, leucme at posttion 5, glutamic
acid at position 6, glycine at posifion 9, glveine at position 10, leucine at position 11, valine at
posttion 12, glutamine at position 13, glycine at position 16, leucine at position 1§, arginine at
position 19, leucine at position 20, alanine at position 23, valine at position 37, lysine at position
43, arginine at position 67, leucine a position 70, serine at posttion 71, alanine at position 68, lysine
at position 76, asparagine at position 77, leucine at position 81, glutamine at position 82,
methionine at position 33, asparagine at position 84, alanine a position 88, or threonine at position

115 of REQ ID NO»: 28,

19 The 1L.-23 binding protein of claim 17 or claim 18, wherein the light chain variable
domain comprises one or more of the following: glutamic acid at position 1, valine at position 3,
alanine at position 9, threonine at position 10, valine at position 13, proline at position 15, glutamic

acid at position 17, alanine at position 19, leucine at position 21, serine at position 22, glutamine
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at position 42, alanine at position 43, arginine at position 453, leucine at position 48, iscleucine at
position 58, alanine at position 60, glutamic acid at position 70, serine at position 80, phenylalanine
at position 83, valine at postiion 83, tyrosine at position 87, glycine at position 100 or valine at

posttion 104 of SEQ D NO: 29

20. The 1L-23 binding protein of any one of claims 17-19, wherein the VH comprises an
amino acid sequence that 1s at least 90% identical to that of SEQ 1D NQO: 28, and the VL comprises

an amino acid sequence that is at least 90% identical to that of SEQ 1D NG: 29,

21 The 1L-23 binding protein of any one of claims 17-19, wherein the VH comprises an
amino acid sequence that is at least 92.5% identical to that of SEQ D NO: 28 and the VL

comprises an amino acid sequence that is at least 92.5% identical to that of SEQ D NO: 29,

22, The 1L-23 binding protein of any one of claims 17-19, wherein the VH comprises an
amino acid sequence that 1s at least 95% identical to that of SEQ 1D NO: 28, and the VL comprises

an amino acid sequence that is at least 95% wdentical to that of SEQ ID NG: 29,

23, The 11.-23 binding protein of any one of claims 17-19, wherein the VH comprises an
aroino acid sequence that 13 at least 98% identical to that of SEQ 1D NG 28, and the VL. comprises

an amino acid sequence that is at least 98% identical to that of SEQ 1D NG: 29.

24. The IL.-23 binding protein of any one of claims 17-19, wherein the VH comprises the
amino acid sequence of SEQ 1D NO: 28, and the VL comprises the amino acid sequence of SEQ

13 NOG: 25,

.
A

An [L-23 binding protein comprising:
{a) a heavy chain comprising an amino acid sequence according to SEQ ID
NO: 171 and
{b} a hght cham comprising of an amino acid sequence according to SEGQ ID

NO: 172
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26. The 1L-23 binding protein of any of claims 17-25, wherein the 1L-23 binding protein is
capable of inhibiting activation of STAT3 1n human embryonic kidney (HEK) cells expressing [~

23R at a relative ICso of less than 0.9, less than 0.8, less than 0.7, or from about 8.6 to about 0.7.

27. An IL-23 binding protein comprising;
{a} a heavy chain variable domain {(VH) comprising:
{1} an amino acid sequence that is at least 85% identical to that of SEQ 1D NO: 38 and
(2} complementarity-determining regions:
(1} CDR-H1 comprising the amino acid sequence of SEQ 1D NQO: 39;
CDR-HZ comprising the amino acid sequence of SEQ 12 NO: 4; and
CDR-H3 comprising the amino acid sequence of SEQ 1D NO: 40; and
{b) a light chain variable domam (VL) comprising:
{1} an amino acid sequence that is at least 83% identical to that of SEQ I NO: 29,
(2) phenylalanine residue at position 49 of SEQ ID NO: 29, and
(3} complementarity~determinung regions:
CDR-L1 comprising the amino acid sequence of SEQ ID NG: &;
CDR-L2 comprising the amno acid sequence of SEQ 1D NO: 7, and

CDR-L3 comprising the amino acid sequence of SEQ ID NG: 8

23. The 1L-23 binding protein of claim 27, wherein the light chamn vanable domain
comprises one or more of the following: ghutamic acid at position 1, valine at position 3, alanine
at position 9, threommne at position 10, valine at position 13, proline at position 15, glutamic acid
at position 17, alanine at position 19, leucine at position 21, serine at position 22, glotamine at
position 42, alanine at position 43, arginine at position 45, leucme at position 48, isoleucine at
posiiion 58, alanine at position 60, glutamic acid at position 70, serine at position 80, phenylalanine
at position 83, valine at postiion 85, tyrosine at position 87, glycine at position 100 or valine at

position 104 of SEQ [0 NO: 29..

29. An IL-23 binding protein comprising;
{a) a heavy chain comprising an aming acid sequence according to SEQ 1D
NO: 167, and
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{b) a fight cham comprising of an aming acid sequence according to SEQ 1D

NG 168

30. The [£-23 binding protein of any one of claims 27-29, wherein the 1L-23 binding
protein 15 capable of inhubiting activation of STAT3 in human embryonic kidney (HEK) cells
expressing H-23R at a relative 1Cso of less than 6.90, less than 0.80, fess than 0.70, less than 6.60,

less than .50, or less than 0.45 or from about 0.35 to about 0.45.

31 The IL-23 binding protein of any one of claims 1-30, wherein the 1L-23 binding protein

is a human antibody or antigen-binding fragment thereof.

32, The IL-23 binding protein of any one of claims 1-31, wherein the antibody or antigen

binding fragment thereof comprises an F¢ region.

33. The TL.-23 binding protein of claim 32, wherein the Fc region s a human IgG1l, 1gG2,

or IgG4 Fe region.

34 The IL-23 binding protein of claim 33, wherein the Fc region 1s a modified Fe region.
38, The 1L.-23 binding protein of claim 34, wherein the modified Fo region comprises a

half-life extending modification or set of modifications.

36. The IL-23 binding protein of claim 35, wherein modified Fe region comprises amino

acid modifications M252Y, S2547T, and T256E (YTE) and/or M423L and N4348 (LS).

37 An isolated nucleic acid encodmg an IL-23 binding protem of any one of ¢claims 1-36.
38. An expression vector comprising the isolated nucleic acid of claim 37,
39. A host cell comprising the isolated nucieic acid molecule of claim 37 or the expression

vector of ¢laim 38,
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40 A composition comprising an 1L-23 binding protein of any one of claims 1-36 and a

pharmaceutically acceptable carrier.

41. A method of treating a disease or condition i a subject in need thereof, comprising a
step of administering to the subject an effective amount of the 1L.-23 binding protein of any one of

claims 1-36 or the composition of claim 40.

42 The method of claim 41, wherein the disease or condition is an inflammatory condition.
43 The method of claim 41, wherein the disease or condition is inflammatory bowel
disease.

44, The method of claim 41, wherein the disease or condition 15 Crohn’s disease (CD).
45, The method of claim 41, wherein the disease or condition 1s ulcerative colitis (UC).
46. The method of any one of claims 41-45, coroprising administering subcutaneocusly or

mtravenously the effective amount of the 11.-23 binding protein or the composition to the subject

i need thereof,

47 The [L-23 binding protein of any one of claims 1-36 or the composition of claim 40 for

use in treatment of a disease of condition.

48, Use of the [1-23 binding protein of any one of claims 1-36 or the composition of claim

40 1 a method of treating a disease or condition.

49 Use of the 1-23 binding protein of any one of claims 1-36 or the composition of claim

40 1n the manufacture of a medicament for treating a disease or condition.
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50. The 11.-23 binding protein or the composition of claim 47, or the use of claims 48 or

claim 49, wherein the disease or condition is an mflammatory condition.

51 The 1L-23 binding protein or the composition of claim 47, or the use of claums 48 or

claim 49, wherein the disease or condition is a gastroiniestinal inflammatory disease.

52. The 11.-23 binding protein or the composition of claim 47, or the use of claims 48 or

claim 49, wherein the disease or condition is inflammatory bowel disease.

S3. The 11.-23 binding protein or the composition of claim 47, or the use of claims 48 or

claim 49, wherein the disease or condition 1s Crohn’s disease.

54, The 1L-23 binding protein or the composition of claim 47, or the use of clatms 48 or

claim 49, wherein the disease or condition is ulcerative colitis.
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