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HUMAN ANTE-IL-23 ANTIBODIES, COMPOSITIONS, METHODS AND USES
FIELD OF THE INVENTION

The present invention relates to antibodies, including specified portions or
variants, specific for at least one IL-23 protein or fragment thereof, as well as anti-
idiotype antibodies, and nucleic acids encoding anti-IL-23p19 antibodies,
complementary nucleic acids, vectors, host cells, and methods of making and using

thereof, including therapeutic formulations, admimstration and devices.
BACKGROUND OF THE INVENTION

Interleukin (11.)-12 is a secreted heterodimeric cytokine comprised of 2
disulfide-linked glycosylated protein subunits, designated p35 and p40 for their
approximate molecular weights. IL-12 is produced primarily by antigen-presenting
cells and drives cell-mediated immunity by binding to a two-chain receptor complex
that is expressed on the surface of T cells or natural killer (NK) cells. The IL-12
receptor beta-1 {IL-12RB1) chain binds to the p40 subunit of [L-12, providing the
primary interaction between IL-12 and its receptor. However, it is IL-12p35 ligation of
the second receptor chain, IL-12RB2, that confers intracellular signaling (e.g. STAT4
phosphorylation) and activation of the receptor-bearing cell (Presky et al, 1996). IL~12
signaling concurrent with antigen presentation is thought to invoke T cell differentiation
towards the T helper 1 (Th1) phenotype, characterized by interferon gamma (IFNy)
production (Trinchieri, 2003). Th1 cells are believed to promote immunity to some
intracellular pathogens, generate complement-fixing antibody isotypes, and contnbute
to tumor immunosurveillance. Thus, IL-12 is thought to be a significant component to

host defense immune mechanisms,

1t was discovered that the p40 protein subunit of IL-12 can also associate with a
separate protein subunit, designated p19, to form a novel cytokine, 1L-23 (Oppman et
al, 2000). 1L-23 also signals through a two-chain receptor complex. Since the p40
subunit is shared between IL-12 and IL-23, it follows that the 1L.-12R1 chain is also
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Figure 11A shows that the IL-23p19 antibodies 50402 and 37595¥% of the
invention block normal IL-23/IL-23R binding,

Figure 11B shows that the IL-23p19 antibodies 5040%%Y and 37595%% of the
invention do not block normal IL-23/IL-12RB1 binding,.

Figure 11C shows that the IL-23p19 antibodies 5040%EY and 37595 of the
invention do not inhibit IL-12 binding to 1L-12RB1-Fc¢ binding.

Figure 12 shows that the IL-23p19 antibodies 5040%" and 37595¥ of the
invention do not inhibit IL-12 induced INFy production from NK92MI cells.

Figure 13 shows that the 1L-23p19 antibodies 5040%®Y and 37595¥% of the
invention inhibit recombinant hrIl-23 mediated IL-17 production.

Figure 14 shows that the IL-23p19 antibodies 5040%EY and 37595 of the
invention inhibit native hrlL-23 mediated IL-17 production.

Figure 15 shows that the IL-23p19 antibodies 5040%EY and 37595¥® of the
invention inhibit native cynomologous monkey IL-23 mediated 1L-17 production.

Figure 16A shows that the IL-23p19 antibodies 5040%FY and 3759%¢% of the
invention and mAb23A compete with the binding to of IL-23 to immobilized mAb23A.

Figure 16B shows that the JL-23p19 antibodies S040%EY and 37595 of the
invention and, to a lesser extent, mAb23A compete with the binding to of IL-23 to
immobilized 50409FY mAb.

Figure 16C shows that the IL-23p19 antibodies 5040%FY and 3759525 of the
invention and mAb23A compete with the binding to of IL-23 to immobilized 37595¢%S
mADb.

DESCRIPTION OF THE INVENTION

The present invention provides isolated, recombinant and/or synthetic anti-IL-
23p19 antibodies, including, without limitation, mammalian (e.g., human antibodies)
and IL-23p19 anti-idiotype antibodies thereto, as well as compositions and encoding
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parameters (e.g., Kp, Kon, Koff) are preferably made with standardized solutions of

antibody and antigen, and a standardized buffer, such as the buffer described herein.

Competitive assays can be performed with the antibody of the present invention
in order to determine what proteins, antibodies, and other antagonists compete for
binding to IL-23p19 with the antibody of the present invention and/or share the epitope
region. These assays as readily known to those of ordinary skill in the art evaluate
competition between antagonists or ligands for a limited number of binding sites on a
protein, e.g., p19. The protein and/or antibody is immobilized or insolubilized before or
after the competition and the sample bound to the pI9 subunit is separated from the
unbound sample, for example, by decanting (where the protein/antibody was
preinsolubilized) or by centrifuging (where the protein/antibody was precipitated after
the competitive reaction). Also, the competitive binding may be determined by whether
function is altered by the binding or lack of binding of the antibody to the protein, €.g.,
whether the antibody molecule inhibits or potentiates the enzymatic activity of, for
example, a label. ELISA and other functional assays may be used, as well known in the
art.

Certain embodiments of the anti-IL-23p19 antibodies of the invention have the
sequences shown in the Sequence Tables below. For example, an anti-IL-23p19
antibody of the invention has one of the light chain CDR1 sequences of SEQ ID
NOS:46-51; one of the light chain CDR2 sequences of SEQ ID NOS:52-57; one of the
light chain CDR3 sequences of SEQ ID NOS:58-79; one of the heavy chain CDR1
sequences SEQ ID NOS:1-6; one of the heavy chain CDR2 sequences SEQ ID NOS:7-
39 and 146; and/or one of the heavy chain CDR3 sequences SEQ ID NOS:40-45.

Nucleic Acid Molecules

Using the information provided herein, for example, the nucleotide sequences
encoding at least 70-100% of the contiguous amino acids of at least one of the light
chain variable regions of the antibodies of the invention (e.g., SEQ ID NOS:136-138
and 142-144) and at least one of the heavy chain variable regions of the antibodies of
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representation of rare sequences. Low or moderate stringency hybridization conditions are
typically, but not exclusively, employed with sequences having a reduced sequence
identity relative to complementary sequences. Moderate and high stringency conditions
can optionally be employed for sequences of greater identity. Low stringency conditions
allow selective hybridization of sequences having about 70% sequence identity and can be

employed to identify orthologous or paralogous sequences.

Optionally, polynucleotides of this invention will encode at least a portion of an
antibody encoded by the polynucleotides described herein. The polynucleotides of this
invention embrace nucleic acid sequences that can be employed for selective hybridization
to a polynucleotide encoding an antibody of the present invention. See, €.g., Ausubel,

supra, Colligan, supra, each entirely incorporated herein by reference.
Construction of Nucleic Acids

The isolated nucleic acids of the present invention can be made using
(2) recombinant methods, (b) synthetic techniques, (¢) purification techniques, and/or

(d) combinations thereof, as well-known in the art.

The nucleic acids can conveniently comprise sequences in addition to a
polynucleotide of the present invention. For example, a multi-cloning site comprising one
or more endonuclease restriction sites can be inserted into the nucleic acid to aid in
isolation of the polynucleotide. Also, translatable sequences can be inserted to aid in the
isolation of the translated polynucleotide of the present invention. For example, a hexa-
histidine marker sequence provides a convenient means to purify the proteins of the
present invention. The nucleic acid of the present invention, excluding the coding
sequence, is optionally a vector, adapter, or linker for cloning and/or expression of a

polynucleotide of the present invention.

Additional sequences can be added to such cloning and/or expression sequernces to
optimize their function in cloning and/or expression, to aid in jsolation of the

polynucleotide, or to improve the introduction of the polynucleotide into a cell. Use of
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In a preferred embodiment, the three heavy chain CDRs and the three light chain
CDRs of the antibody or antigen-binding fragment can be prepared by chemically
joining together the various portions (e.g., CDRs, framework) of the antibody using
conventional techniques, by preparing and expressing a (i.e., one or more) nucleic acid
molecule that encodes the antibody using conventional techniques of recombinant DNA

technology or by using any other suitable method.

The anti-IL-23p19 antibody can comprise at least one of a heavy or light chain
variable region having a defined amino acid sequence. For example, in a preferred
embodiment, the anti-IL-23p19 antibody comprises at least one of at least one heavy
chain variable region optionally selected from SEQ ID NOS: 80, 81, 86-92, 99, 101,
103-112, 117-127, and 147 and/or at least one light chain variable region optionally
selected from SEQ ID NOS: 82-85, 93-98, 100, 102, 113-116, and 128-132. Antibodies
that bind to human IL-23p19 and that comprise a defined heavy or light chain variable
region can be prepared using suitable methods. The antibody, specified portion or
variant can be expressed using the encoding nucleic acid or portion thereof in a suitable

host cell.
Amino Acid Codes

The amino acids that make up anti-IL-23p19 antibodies of the present invention
are often abbreviated. The amino acid designations can be indicated by designating the
amino acid by its single letter code, its three letter code, name, or three nucleotide
codon(s) as is well understood in the art (see Alberts, B., et al., Molecular Biology of
The Cell, Third Ed., Garland Publishing, Inc., New York, 1994). An anti-IL-23p19
antibody of the present invention can include one or more amino acid substitutions,
deletions or additions, either from natural mutations or human manipulation, as
specified herein. Amino acids in an anti-IL-23p19 antibody of the present invention
that are essential for function can be identified by methods known in the art, such as
site-directed mutagenesis or alanine-scanning mutagenesis (e.g., Ausubel, supra,
Chapters 8, 15; Cunningham and Wells, Science 244:1081-1085 (1989)). The latter
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antibodies or antigen-binding fragments can also be prepared by reducing disulfide
bonds (e.g., intra-chain disulfide bonds) of an antibody or antigen-binding fragment,
The reduced antibody or antigen-binding fragment can then be reacted with a thiol-
reactive modifying agent to produce the modified antibody of the invention. Modified
human antibodies and antigen-binding fragments comprising an organic moiety that is
bonded to specific sites of an antibody of the present invention can be prepared using
suitable methods, such as reverse proteolysis (Fisch et al.,, Bioconjugate Chem., 3:147-
153 (1992); Werlen et al., Bioconjugate Chem., 5:411-417 (1994); Kumaran et al.,
Protein Sci. 6(10):2233-2241 (1997); Itoh et al., Bicorg. Chem., 24(1): 59-68 (1996),
Capellas et al., Biotechnol. Bioeng., 56(4):456-463 (1997)), and the methods described
in Hermanson, G. T., Bioconjugate Techniques, Academic Press: San Diego, CA
(1996).

Anti-Idiotype Antibodies to Anti-IL-23p19 Antibody Compositions

In addition to monoclonal anti-IL-23p19 antibodies, the present invention is also
directed to an anti-idiotypic (anti-Id) antibody specific for such antibodies of the
invention. An anti-Id antibody is an antibody which recognizes unique determinants
generally associated with the antigen-binding region of another antibody. The anti-Id
can be prepared by immunizing an animal of the same species and genetic type (e.g.,
mouse strain) as the source of the Id antibody with the antibody or a CDR containing
region thereof. The immunized animal will recognize and respond to the idiotypic
determinants of the immunizing antibody and produce an anti-1d antibody. The anti-Id
antibody may also be used as an "immunogen" to induce an immune response in yet

another animal, producing a so-called anti-anti-Id antibody.

The present invention also provides at least one anti-IL.-23p19 antibody
composition comprising at least one, at least two, at least three, at least four, at least
five, at least six or more anti-IL-23p19 antibodies thereof, as described herein and/or as
known in the art that are provided in a non-naturally occurring composition, mixture or

form. Such compositions comprise non-naturally occurring compositions comprising at
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miscellaneous central nervous system drug can be at least one selected from bupropion
hydrochloride, donepezil hydrochloride, droperidol, fluvoxamine maleate, lithium
carbonate, lithium citrate, naratriptan hydrochloride, nicotine polacrilex, nicotine
transdermal system, propofol, rizatriptan benzoate, sibutramine hydrochloride
monohydrate, sumatriptan succinate, tacrine hydrochloride, and zolmitriptan. (See, e.g.,
pp- 337-530 of Nursing 2001 Drug Handbook.)

The at least one cholinergic (e.g., parasymathomimetic) can be at least one
selected from bethanechol chloride, edrophonium chloride, neostigmine bromide,
neostigmine methylsulfate, physostigmine salicylate, and pyridostigmine bromide. The
at least one anticholinergic can be at least one selected from atropine sulfate,
dicyclomine hydrochloride, glycopyrrolate, hyoscyamine, hyoscyamine sulfate,
propantheline bromide, scopolamine, scopolamine butylbromide, and scopolamine
hydrobromide. The at least one adrenergic (sympathomimetics) can be at least one
selected from dobutamine hydrochloride, dopamine hydrochloride, metaraminol
bitartrate, norepinephrine bitartrate, phenylephrine hydrochloride, pseudoephedrine
hydrochloride, and pseudoephedrine sulfate. The at least one edrenergic blocker
(sympatholytic) can be at least one selected from dihydroergotamine mesylate,
ergotamine tartrate, methysergide maleate, and propranolol hydrochloride. The at least
one skeletal muscle relaxant can be at least one selected from baclofen, carisoprodol,
chlorzoxazone, cyclobenzaprine hydrochloride, dantrolene sodium, methocarbamol, and
tizanidine hydrochloride. The at least one neuromuscular blocker can be at least one
selected from atracurium besylate, cisatracurium besylate, doxacurium chloride,
mivacurium chloride, pancuronium bromide, pipecuronium bromide, rapacuronium
bromide, rocuronium bromide, succinylcholine chloride, tubocurarine chloride, and

vecuronium bromide. (See, e.g., pp. 531-84 of Nursing 2001 Drug Handbook.)

The at least one antihistamine can be at least one selected from
brompheniramine maleate, cetirizine hydrochloride, chlorpheniramine maleate,

clemastine fumarate, cyproheptadine hydrochloride, diphenhydramine hydrochloride,
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The at least one gonadroptropin can be at least one selected from ganirelix acetate,
gonadoreline acetate, histrelin acetate, and menotropins. The at least one antidiabetic or
glucaon can be at least one selected from acarbose, chlorpropamide, glimepiride,
glipizide, glucagon, glyburide, insulins, metformin hydrochloride, miglitol, pioglitazone
hydrochloride, repaglinide, rosiglitazone maleate, and troglitazone. The at least one
thyroid hormone can be at least one selected from levothyroxine sodium, liothyronine
sodium, liotrix, and thyroid. The at least one thyroid hormone antagonist can be at least
one selected from methimazole, potassium iodide, potassium iodide (saturated solution),
propylthiouracil, radioactive iodine (sodium iodide '), and strong iodine solution.

The at least one pituitary hormone can be at least one selected from corticotropin,
cosyntropin, desmophressin acetate, leuprolide acetate, repository corticotropin,
somatrem, somatropin, and vasopressin. The at least one parathyroid-like drug can be
at least one selected from calcifediol, calcitonin (human), calcitonin (salmon), calcitriol,
dihydrotachysterol, and etidronate disodium. (See, e.g., pp. 696-796 of Nursing 2001
Drug Handbook.)

The at least one diuretic can be at least one selected from acetazolamide,
acetazolamide sodium, amiloride hydrochloride, bumetanide, chlorthalidone,
ethacrynate sodium, ethacrynic acid, furosemide, hydrochlorothiazide, indapamide,
mannitol, metolazone, spironolactone, torsemide, triamterene, and urea. The at least
one electrolyte or replacement solution can be at least one selected from calcium
acetate, calcium carbonate, calcium chloride, calcium citrate, calcium glubionate,
calcium gluceptate, calcium gluconate, calcium lactate, calcium phosphate (dibasic),
calcium phosphate (tribasic), dextran (high-molecular-weight), dextran (low-molecular-
weight), hetastarch, magnesium chloride, magnesium sulfate, potassium acetate,
potassium bicarbonate, potassium chloride, potassium gluconate, Ringer’s injection,
Ringer’s injection (lactated), and sodium chloride. The at least one acidifier or
alkalinizer can be at least one selected from sodium bicarbonate, sodium lactate, and

tromethamine. (See, e.g., pp. 797-833 of Nursing 200! Drug Handbook.)
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The at least one hematinic can be at least one selected from ferrous fumarate,
ferrous gluconate, ferrous sulfate, ferrous sulfate (dried), iron dextran, iron sorbitol,
polysaccharide-iron complex, and sodium ferric gluconate complex. The at least one
anticoagulant can be at least one selected from ardeparin sodium, dalteparin sodium,
danaparoid sodium, enoxaparin sodium, heparin calcium, heparin sodium, and warfarin
sodium. The at least one blood derivative can be at least one selected from albumin 5%,
albumin 25%, antihemophilic factor, anti-inhibitor coagulant complex, antithrombin III
(human), factor IX (human), factor IX complex, and plasma protein fractions. The at
least one thrombolytic enzyme can be at least one selected from alteplase, anistreplase,
reteplase (recombinant), streptokinase, and urokinase. (See, e.g., pp. 834-66 of Nursing
2001 Drug Handbook.)

The at least one alkylating drug can be at least one selected from busulfan,
carboplatin, carmustine, chlorambucil, cigplatin, cyclophosphamide, ifosfamide,
lomustine, mechlorethamine hydrochloride, melphalan, melphalan hydrochloride,
streptozocin, temozolomide, and thiotepa. The at least one antimetabolite can be at
least one selected from capecitabine, cladribine, cytarabine, floxuriding, fludarabine
phosphate, fluorouracil, hydroxyurea, mercaptopurine, methotrexate, methotrexate
sodium, and thioguanine. The at least one antibiotic antineoplastic can be at least one
selected from bleomycin sulfate, dactinomycin, daunorubicin citrate liposomal,
daunorubicin hydrochloride, doxorubicin hydrochloride, doxorubicin hydrochloride
liposomal, epirubicin hydrochloride, idarubicin hydrochloride, mitomycin, pentostatin,
plicamycin, and valrubicin, The at least one antineoplastic that alters hormone balance
can be at least one selected from anastrozole, bicalutamide, estramustine phosphate
sodium, exemestane, flutamide, goserelin acetate, letrozole, leuprolide acetate,
megestrol acetate, nilutamide, tamoxifen citrate, testolactone, and toremifene citrate.
The at least one miscellaneous antineoplastic can be at least one selected from
asparaginase, bacillus Calmette-Guerin (BCG) (live intravesical), dacarbazine,
docetaxel, etoposide, etoposide phosphate, gemncitabine hydrochloride, irinotecan

hydrochloride, mitotane, mitoxantrone hydrochloride, paclitaxel, pegaspargase,
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Rhp(D) immune globulin (human), Rhy(D) immune globulin intravenous (human),
tetanus immune globulin (human), and varicella-zoster immune globulin. The at least
one biological response modifier can be at least one selected from aldesleukin, epoetin
alfa, filgrastim, glatiramer acetate for injection, interferon alfacon-1, interferon alfa-2a
(recombinant), interferon alfa-2b (recombinant), interferon beta-1a, interferon beta-1b
(recombinant), interferon gamma-1b, levamisole hydrochloride, oprelvekin, and
sargramostim. (See, e.g., pp. 964-1040 of Nursing 200! Drug Handbook.)

The at least one ophthalmic anti-infective can be selected form bacitracin,
chloramphenicol, ciprofloxacin hydrochloride, erythromycin, gentamicin sulfate,
ofloxacin 0.3%, polymyxin B sulfate, sulfacetamide sodium 10%, sulfacetamide sodium
15%, sulfacetarnide sodium 30%, tobramycin, and vidarebine. The at least one
ophthalmic anti-inflammatory can be at least one selected from dexamethasone,
dexamethasone sodium phosphate, diclofenac sodium 0.1%, fluorometholone,
flurbiprofen sodium, ketorolac trometharmine, prednisolone acetate (suspension) and
prednisolone sodium phosphate (solution). The at least one miotic can be at least one
selected from acetylocholine chloride, carbachol (intraocular), carbachol (topical),
echothiophate iodide, pilocarpine, pilocarpine hydrochloride, and pilocarpine nitrate.
The at least one mydriatic can be at least one selected from atropine sulfate,
cyclopentolate hydrochloride, epinephrine hydrochloride, epinephryl borate,
homatropine hydrobromide, phenylephrine hydrochloride, scopolamine hydrobromide,
and tropicamide. The at least one ophthalmic vasoconstrictor can be at least one
selected from naphazoline hydrochloride, oxymetazoline hydrochloride, and
tetrahydrozoline hydrochloride. The at least one miscellaneous ophthalmic can be at
least one selected from apraclonidine hydrochloride, betaxolol hydrochloride,
brimonidine tartrate, carteolol hydrochloride, dipivefrin hydrochloride, dorzolamide
hydrochloride, emedastine difumarate, fluorescein sodium, ketotifen fumarate,
latanoprost, levobunolol hydrochloride, metipranolol hydrochloride, sodium chloride
(hypertonic), and timolol maleate. The at least one otic can be at least one selected

from boric acid, carbamide peroxide, chloramphenicol, and triethanolamine polypeptide
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infusions with electrolytes, amino acid infusions with electrolytes in dextrose, amino
acid infusions for hepatic failure, amino acid infusions for high metabolic stress, amino
acid infusions for renal failure, dextrose, fat emulsions, and medium-chain triglycerides.
(See, e.g., pp- 1137-63 of Nursing 2001 Drug Handbook.)

Anti-IL-23p19 antibody compositions of the present invention can further
comprise at least one of any suitable and effective amount of a composition or
pharmaceutical composition comprising at least one anti-IL-23p19 antibody contacted
or administered to a cell, tissue, organ, animal or patient in need of such modulation,
treatment or therapy, optionally further comprising at least one selected from at least
one TNF antagonist (e.g., but not limited to a TNF chemical or protein antagonist, TNF
monoclonal or polyclonal antibody or fragment, a soluble TNF receptor (e.g., p55, p70
or p85) or fragment, fusion polypeptides thereof, or a small molecule TNF antagonist,
e.g., TNF binding protein I or II (TBP-1 or TBP-II), nerelimonmab, infliximab,
etanercept, CDP-571, CDP-870, afelimomab, lenercept, and the like), an antirheumatic
(e.g., methotrexate, auranofin, aurothioglucose, azathioprine, etanercept, gold sodium
thiomalate, hydroxychloroquine sulfate, leflunomide, sulfasalzine), a muscle relaxant, a
narcotic, a non-steroid anti-inflammatory drug (NSAID), an analgesic, an anesthetic, a
sedative, a local anethetic, a neuromuscular blocker, an antimicrobial (e.g.,
aminoglycoside, an antifungal, an antiparasitic, an antiviral, a carbapenem,
cephalosporin, a flurorquinolone, a macrolide, a penicillin, a sulfonamide, a
tetracycline, another antimicrobial), an antipsoriatic, a corticosteriod, an anabolic
steroid, a diabetes related agent, a mineral, a nutritional, a thyroid agent, a vitamin, a
calcium related hormone, an antidiarrheal, an antitussive, an antiemetic, an antiulcer, a
laxative, an anticoagulant, an erythropoietin (e.g., epoetin alpha), a filgrastim (e.g., G-
CSF, Neupogen), a sargramostim (GM-CSF, Leukine), an immunization, an
immunoglobulin, an immunosuppressive (e.g., basiliximab, cyclosporine, daclizumab),
a growth hormone, a hormone replacement drug, an estrogen receptor modulator, a
mydriatic, a cycloplegic, an alkylating agent, an antimetabolite, a mitotic inhibitor, a
radiopharmaceutical, an antidepressant, antimanic agent, an antipsychotic, an
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anxiolytic, a hypnotic, a sympathomimetic, a stimulant, donepezil, tacrine, an asthma
medication, a beta agonist, an inhaled steroid, a leukotriene inhibitor, a methylxanthine,
a cromolyn, an epinephrine or analog, dornase alpha (Pulmozyme), a cytokine or a
cytokine antagonist, Non-limiting examples of such cytokines include, but are not
limted to, any of IL-1 to IL-28 (e.g., IL-1, IL-2, etc.). Suitable dosages are well known
in the art. See, e.g., Wells et al., eds., Pharmacotherapy Handbook, 2™ Edition,
Appleton and Lange, Stamford, CT (2000); PDR Pharmacopoeia, Tarascon Pocket
Pharmacopoeia 2000, Deluxe Edition, Tarascon Publishing, Loma Linda, CA (2000),

each of which references are entirely incorporated herein by reference.

Such anti-cancer or anti-infectives can also include toxin molecules that are
associated, bound, co-formulated or co-administered with at least one antibody of the
present invention. The toxin can optionally act to selectively kill the pathologic cell or
tissue. The pathologic cell can be a cancer or other cell. Such toxins can be, but are not
limited to, purified or recombinant toxin or toxin fragment comprising at least one
functional cytotoxic domain of toxin, e.g., selected from at least one of ricin, diphtheria
toxin, a venom toxin, or a bacterial toxin. The term toxin also includes both endotoxins
and exotoxins produced by any naturally occurring, mutant or recombinant bacteria or
viruses which may cause any pathological condition in humans and other mammals,
including toxin shock, which can result in death. Such toxins may include, but are not
limited to, enterotoxigenic . coli heat-labile enterotoxin (LT), heat-stable enterotoxin
(ST), Shigella cytotoxin, Aeromonas enterotoxins, toxic shock syndrome toxin-1
(TSST-1), Staphylococcal enterotoxin A (SEA), B (SEB), or C (SEC), Streptococcal
enterotoxins and the like, Such bacteria include, but are not limited to, strains of a
species of enterotoxigenic E. coli (ETEC), enterohemorrhagic E. coli (e.g., strains of
serotype 0157:H7), Staphylococcus species (e.g., Staphylococcus aureus,
Staphylococcus pyogenes), Shigella species (e.g., Shigella dysenteriae, Shigella
Jflexnerti, Shigella boydii, and Shigella sonnei), Salmonella species (e.g., Salmonella
typhi, Salmonella cholera-suis, Salmonella enteritidis), Clostridium species (e.g.,

Clostridium perfringens, Clostridium dificile, Clostridium botulinum), Camphlobacter
56
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23p19 antibody that is reconstituted with a second vial containing a preservative or
buffer and excipients in an aqueous diluent. Either a single solution vial or dual vial
requiring reconstitution can be reused multiple times and can suffice for a single or
multiple cycles of patient treatment and thus provides a more convenient treatment

regimen than currently available.

Other formulations or methods of stabilizing the anti-IL-23p19 antibody may
result in other than a clear solution of lyophilized powder comprising the antibody.
Among non-clear solutions are formulations comprising particulate suspensions, said
particulates being a composition containing the anti-IL-23p19 antibody in a structure of
variable dimension and known variously as a microsphere, microparticle, nanoparticle,
nanosphere, or liposome. Such relatively homogenous, essentially spherical, particulate
formulations contaming an active agent can be formed by contacting an aqueous phase
containing the active agent and a polymer and a nonaquecus phase followed by
evaporation of the nonagueous phase to cause the coalescence of particles from the
aqueous phase as taught in U.S. 4,589,330. Porous microparticles can be prepared
using a first phase containing active agent and a polymer dispersed in a continuous
solvent and removing said solvent from the suspension by freeze-drying or dilution-
extraction-precipitation as taught in U.S. 4,818,542, Preferred polymers for such
preparations are natural or synthetic copolymers or polymers selected from the group
consisting of gleatin agar, starch, arabinogalactan, albumin, collagen, polyglycolic acid,
polylactic aced, glycolide-L(-) lactide poly(episilon-caprolactone, poly(epsilon-
caprolactone-CO-lactic acid), poly(epsilon-caprolactone-CO-glycolic acid), poly(8-
hydroxy butyric acid), polyethylene oxide, polyethylene, poly(alkyl-2-cyancacrylate),
poly(hydroxyethyl methacrylate), polyamides, poly(amino acids), poly(2-hydroxyethyl
DL -aspartamide), poly(ester urea), poly(L-phenylalanine/ethylene glycol/1,6-
diisocyanatohexane) and poly(methyl methacrylate). Particularly preferred polymers
are polyesters, such as polyglycolic acid, polylactic aced, glycolide-L{-) lactide
poly(episilon-caprolactone, poly(epsilon-caprolactone-CO-lactic acid), and

poly(epsilon-caprolactone-CO-glycolic acid. Solvents useful for dissolving the polymer
65
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microparticles made of synthetic polymers, such as polyhydroxy acids, such as
polylactic acid, polyglycolic acid and copolymers thereof, polyorthoesters,
polyanhydrides, and polyphosphazenes, and natural polymers, such as collagen,
polyaming acids, albumin and other proteins, alginate énd other polysaccherides, and
combinations thereof (U.S. Pat. No. 5,814,599).

Prolonged Administration and Formulations

It can be desirable to deliver the compounds of the present invention to the
subject over prolonged periods of time, for example, for periods of one week to one
year from a single administration. Various slow release, depot or implant dosage forms
can be utilized. For example, a dosage form can contain a pharmaceutically acceptable
non-toxic salt of the compounds that has a low degree of solubility in body fluids, for
example, (a) an acid addition salt with a polybasic acid, such as phosphoric acid,
sulfuric acid, citric acid, tartaric acid, tannic acid, pamoic acid, alginic acid,
polyglutamic acid, naphthalene mono- or di-sulfonic acids, polygalacturonic acid, and
the like; (b) a salt with a polyvalent metal cation, such as zinc, calcium, bismuth,
barium, magnesium, aluminum, copper, cobalt, nickel, cadmium and the like, or with an
organic cation formed from e.g., N,N'-dibenzyl-ethylenediamine or ethylenediamine; or
(c) combinations of (a) and (b), e.g., a zinc tannate salt. Additionally, the compounds of
the present invention or, preferably, a relatively insoluble salt, such as those just
described, can be formulated in a gel, for example, an aluminum monostearate gel with,
e.g., sesame odl, suitable for injection. Particularly preferred salts are zinc salts, zinc
tannate salts, pamoate salts, and the like. Another type of slow release depot
formulation for injection would contain the compound or salt dispersed for
encapsulation in a slow degrading, non-toxic, non-antigenic polymer, such as a \
polylactic acid/polyglycolic acid polymer for example as described in U.S. Pat. No.
3,773,919, The compounds or, preferably, relatively insoluble salts, such as those
described above, can also be formulated in cholesterol matrix silastic pellets,

particularly for use in animals. Additional slow release, depot or implant formulations,
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Example 11, in addition to other functional and biochemical and biophysical properties
analyses. Table 9 shows the variable heavy and light chain nucleotide sequences for the

5040%FY and 37595¥C% mAb variants.

For the purposes of this invention, 70-100% amino acid or nucleotide sequence
identity (i.e., 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100 or any range or value therein) is

determined using a suitable computer algorithm, as known in the art.
Material and Methods

Test substance

Molecuiar weight of Ab : 150,000 daltons

Solubility in water :> 20 mg/ml

Company control : PBS

Reference compound : Cyclosporin A

Molecular weight : 1202.63 daltons

Supplier : Wako GmbH

Batch number : EWP5926

Cat. Number : 039-16301

Storage conditions :2-10°C

Vehicle for reference compound: Hydroxypropylcellulose (HPC)
Supplier : Nippon Soda Co., Ltd Japan
Batch number : HPC-L 9004-64-2

Cat. Number :NDA-1011

Storage ;:onditions 1£21°C

The test substance was tested in the humanized mouse model of psoriasis in one
formulating agent. The compounds were stored at 4°C until use. Cyclosporin A and

the hydroxypropylcellulose solution (vehicle of CsA) were provided and prepared by
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TNO. Hydroxypropylcellulose 0.5% was prepared in distilled water and sterilized at a
temperature of 120°C for 25 minutes. After sterilization, HPC was stored at 4°C until
use. Immediately before intraperitoneal treatment, the required amount of CsA was
weighed and mixed with vehicle with the use of a mortar. A stable homogenous
suspension was prepared by mixing a pulverized required amount of CsA with the HPC
vehicle to a total volume of 200u1 per mouse (resuspended seconds before treatment).
Mice

Nomenclature: NIH-lyst” Foxni™ Btk™, strain code 201 (homozygous) Origin: Most
commonly called the NITH-III, it was developed at the National Institutes of Health,
Bethesda. In addition to the nude gene, which results in the absence of thymus and T-
cell function, this mouse has two other mutations important in regulating the function of
the immune system. These are designated as x-linked immune defect (xid) and beige
(bg). Beige mice have a severe deficiency of natural killer (NK) cells (Roder et al,
1979). Mice with the xid mutation have functional defects in B-lymphocytes (Scher ef
al, 1980). This triple deficiency has the effect that these mice can serve as host for
tumor lines, which will not grow or grow very slowly in nude mice. Engraftment of bg-
nu-xid mice with human haematopoetic stem cells has been described by Kamel-Reid
and Dick (1988). The extent of the T-independent B lymphocyte and NK cell
deficiencies in the NIH-III has not been established. Color: Hairless, light to dark gray
pigmented skin.

Male BNX (NIH III homozygous) mice, 8 weeks of age, were supplied by
Charles River (US) and delivered to TNO. They were acclimatized to laboratory
conditions for at least 7 days prior to transplantation. The mice were kept in rooms
ventilated with 9-11 air changes per hour and maintained at a temperature of 22 + 3 °C
and a relative average humidity of 55% (40-70%). Lighting was artificial with a
sequence of 12 hours light and 12 hours dark. Prior to transplantation, the mice were
individually housed in macrolon cages type 2 on sawdust. After transplantation mice
were individually housed in ventilated cages. The health report of these mice received

from the supplier showed no pathogens in these animals.
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Before mice were transplanted, they were acclimatized for 1 week. After
transplantation, mice with accepted transplants (as assessed by macroscopic
examination with respect to general appearance, damage, wounds, integration and
redness) were randomized over the treatment groups. The applied randomization
criteria were prevention of:

1. Joining of donor matched biopsies into one group.

2. The distribution of donor matched biopsies in escalating dose groups as much as
possible.

Sixty-one transplanted mice (of a total of 72 transplanted mice) were considered
suitable for inclusion in the study and this enabled 9 groups of mice (6 to 7 mice per
group).

Subsequently, activated PBMC from the patients (0.5x10° / transplant) were
injected into the autologous transplants (day 0). In general, phenotypes of activated
PBMC (after culture for 48 hours and prior to injection) as determined regularly by
flow-cytometry (not evaluated in this study) show CD3+ cells (20-85% of the total cell
population), CD4+ cells (20-60% of the total CD3 population), CD8+ cells (20-55% of
the total CD3 population), CD4+CD8+ (5-20% of the total CD3 population), CD25+
cells (30-65% of the total CD3 population), HLA-DR+ cells (5-20% of the total CD3
population), combined CD69+HLA-DR+ cells (10-55% of the total CD3 population),
CD54+ cells (50-85% of the total CD3 population) , and CD49d+ cells (10-60% of the
total CD3 population). In addition, most activation and migration markers mentioned
above are up-regulated as compared to day 0 or 1 after in vitro activation by SEB.

Mice were treated from day -1 until day 21 by intraperitoneal administration of
200u! of compound or vehicle. A control group was orally treated with CsA. The
effect of treatment with anti-IL23p19 antibody was evaluated in a 21-day study at a
weekly IP dosage of 10 mg/kg. Mice treated with vehicle (PBS) served as negative
control. Cyclosporin A (20 mg/kg, per os) was administered once daily for a period of
21 days and served as positive control. Body weight was measured once weekly,

starting three days before the start of treatment.
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Outcome parameters

. Epidermal thickness (pm).
. HLA-DR (epidermis)

. Ki-67 (epidermis)

. Cytokeratin-16 (epidermis)

Preparation of the skin biopsies and transplantation

Informed consent was obtained from all skin donors. All adult patients were
clinically diagnosed by a dermatologist as patients suffering from psoriasis vulgaris.
The patients did not suffer from extensive psoriasis and did not exceed a PASI score of
6. The patients did not undergo light therapy or any systemic therapy (e.g.,
methotrexate, cyclosporin or any TNF-a directed therapy). Patients were accepted as
donors if they used corticosteroids locally, when needed, or basic creams to prevent dry
skin. Sex, age, or duration/past history of the disease were not part of the inclusion or
exclusion criteria.

Three non-lesional skin biopsies (5 mm in diameter) and approximately 30 ml
blood were obtained from cach psoriasis patient. After taking the skin biopsies and
removal of subcutaneous fat, the skin biopsies were stored in sterile tubes containing
sterile surgical bandages humtdified with saline at a temperature of approximately +4
°C. Transportation of the skin and blood to the laboratory was carried out within 7
hours after collection. Peripheral blood mononuclear cells (PBMC) were isolated from
the blood by density centrifugation and cryopreserved at -140 °C.

The skin biopsies were transplanted onto immunodeficient BNX mice at the
level of the panniculus camosus (back-neck region) after surgical removal of full
thickness skin of the mice. The human skin biopsies replaced the partially removed
mouse skin and were covered with Op-site surgical tape (Smith and Nephew,
Hoofddorp, The Netherlands) followed by regular surgical tape. Mice were checked
once daily with respect to the integrity of the bandages. In the event of loss or damage

of the bandage, a new bandage was immediately applied.
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Three weeks after transplantation, the biopsies were well integrated into the
mouse tissue; they maintained all human characteristics and were not overgrown by
mouse tissue. Before the mice were randomized over the different treatment groups the
biopsies were screened and registered with respect to their general appearance, damage
or wounds and skin color differences of biopsies belonging to one donor. Subsequently,
only intact biopsies were included and randomized in the study as described above.
Biopsies were not included in case of graft damage/wounds or in case a biopsy
belonging to one donor differed extensively with respect to skin color. Subsequently,
these integrated and included transplants were injected with autologous superantigen-
activated PBMC (see below).

Donor peripheral blood mononuclear cells.

PBMC from the donors were cultured for a period of 48 hours in IMDM
(Biowhitaker, Lot. No. 2MB0103) supplemented with fetal calf serum (10%) and
stimulated with 1 pg/ml Staphylococcus Enterotoxin B (SEB; Toxin Technology,
Florida, USA; Lot. No. 51497B), in the presence of 40 U/m] human recombinant IL-2
(Preprotech Inc, supplied by Tebu-bio cat.no. 200-02). Cells were cultured in 24-well
flat-bottom culture plates (Costar). After culturing for 48 hours, cells were harvested
and washed twice with PBS containing 0.5% Bovine Serum Albumin and once with
PBS only. The PBMC were resuspended in PBS at 5 x 10° viable cells per ml and
100ul was injected intradermally into autologous skin transplants to initiate abnormal
psoriatic differentiation.

Cryopreservation of biopsy tissues and serum collection

To obtain the human biopsy tissues, mice were sacrificed by CO, asphyxiation.
The biopsies were excised maintaining a small edge of mouse skin attached. Directly
after dissection, the biopsies were embedded in Tissue-Tec and frozen in liquid nitrogen
to be stored in labeled aluminum containers. Directly after sacrifice, blood was
collected into non-coagulated tubes via cardiac puncture. The blood samples were

allowed to clot at room temperature for 45 minutes. Before centrifuging (1400 RPM for
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10 minutes at 4°C), the samples were placed in melting ice for one hour. Directly after

centrifuging serum supernatants were collected and stored at -80 °C.

Histological evaluation

Histological staining was performed on cryopreserved tissues. Diagonal cross
sections (10 pm), covering all skin-layers, were prepared (not shown: located on top are
the stratum corneum and epidermis of the transplanted human biopsy; murine tissue

forms the basement for the transplanted human skin).

Haematoxylin staining for epidermal thickness

Three sections selected from the center of the biopsy were stained with
haematoxylin-eosin and evaluated at a 200-fold magnification. Thickness
measurements were performed using the LeicaQWin image processing and analysis
system (Leica Imaging Systems Ltd, version 2.2a, Cambridge, England). Ridge
thickness was measured as a representative parameter for the development of the
lesions. If no clear ridges (or inter-ridges) were present, one mean value is given on the
assumption that the epidermis is one long ridge. From each section the result of a
minimum of 4 microscopic views were included in the average thickness. From this,
the average epidermal thickness (“corrected”) is calculated by correction for
microscopic magnification.

HLA-DR staining
Two sections per biopsy were stained with mouse-anti-Human HLA-DR (NCL-

LN3 antigen Nova Castra, batch 109207) and evaluated at a microscopic magnification
of 400x. The total number of positive cells in the epidermis in representative sections
were determined and presented as the number of HLA-DR positive cells per view.
From each section the result of a minimum of 4 microscopic views were included in the
mean value. [Epidermal and dermal immunohistochemical stainings of lesional plagque
psoriasis patients show increased expression of HLA-DR providing further support for
the hypothesis that immunological mechanisms play an important role in the

pathogenesis of psoriasis, see also Gotlieb et al, J.Exp.Med, 1986].
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Ki-67 staining (keratinocyte proliferation)

Two sections were stained with mouse-anti-Human Ki-67 (BD Biosciences
556003} and evaluated at a microscopic magnification of 400x. The total number of
positive cells in the epidermis in representative sections was determined and presented
as the number of Ki-67 positive cells per mm?. For each section the results of a
minimum of 4 microscopic views were included in the mean value. [KI-67 is a cell
cycle-specific protein which can detect actively dividing cells. In psoriatic skin lesions
Ki-67 is a very specific marker for keratinocyte or epidermal hyper proliferation which
is a key feature of psoriasis, see also Wraight et al, J. Invest. Dermatol, 1997].

CK-16 staining (cytokeratin 16 expression)

One representative section was stained with mouse-anti-human Cytokeratin-16
(Chemicon, Cat. no CBL273, exp date Feb. 2007) and evaluated at a microscopic
magnification of 400x. Expression of cytokeratin-16 in the epidermis was determined
according a scoring method of evaluating the CK-16 distribution on a 3-point scale
described by de Jongh et al; J. Invest Dermatol 125:1163-1173, 2005. According to the
scoring scale, a score of 0 represents absence of CK-16, a score of 1 represents patchy
distribution of CK-16 and a score of 2 represents a continuous distribution of CK-16.
For each biopsy section the entire length of the epidermis was evaluated. The
cumulative scores and incidence per group was determined and presented. [The
regulation of keratinocyte differentiation is particularly important in psoriasis and one
of the important markers for hyperproliferative and differentiating psoriatic skin is
cytokeratin-16, see also Bigliardi et al, J. Invest. Dermatol, 2000].

Statistical analyses

Basic statistical analyses were performed as follows: the significance of
differences between all treatment groups was tested using analysis of variance
(ANOVA). Each significant ANOVA was followed by post hoc LSD (Least Significant

Difference) tests to determine the significance of the difference between each treatment
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group and the control group. All statistical analyses were performed using statistical

software program SPSS 11.5 for Windows (SPSS Inec., Chicago, IL, USA).
Interpretation of p-values:

e p <(.05 indicates statistically significant differences

e 0.05<p<0.10is regarded as a trend

* p>0.10 was considered not significant

Mice treated with PBS are presented as “Vehicle.” Mice treated with 20 mg/kg
Cyclosporin A are presented as “CsA (20 mg/kg).”

Transplantation

For this study, 24 psoriasis patients each donated three biopsies from non-
lesional skin and 26 to 30 ml blood. Thus, a total of 72 biopsies were transplanted.
Three weeks after transplantation 11 transplants were considered unsuitable for
inclusion in the study. Therefore, a total of 61 mice (85%) could be included in this
study. For randomization and inclusion criteria see also “2.2 study design” and “2.5

preparations of the skin biopsies and transplantation.”

Due to background staining (even after restaining on fresh new tissue sections)
some of the slides stained for HLA-DR could not be evaluated. The staining controls
showed no irregularities (see below) and unfortunately there is no explanation for this.
The controls that were used were a reference tissue section which showed similar
results as in previous experiments, a lesional skin reference tissue section which showed
corresponding HLA-DR expression as in previous experiments and finally, per
histological slide, a tissue section with an IgG2b isotype antibody control was included

which showed no false positive results or high background staining.

Characteristics of the test model

Histological evaluation of vehicle-treated mice, 21 days after injection of SEB-

activated PBMC, showed an average epidermis thickness of 176.8 + 28.1,29.7 £ 8.0
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Ki-67 positive cells per mm? in the epidermis, 14.9 + 7.1 HLA-DR positive cells per
mm” in the epidermis and a cumulative score of 6 for the expression of CK-16 in the

epidermis.

Treatment with CsA resulted in a significant reduction of the epidermal
thickness to 105.5 + 11.3 pm (p=0.003) as compared to vehicle treated mice. These
results correspond with a reduction of 40% as compared to the vehicle. The number of

Ki-67 positive cells decreased significantly to 15.6 + 4.3 per mm?; p=0.027.

The number of HLA-DR positive cells decreased to 9.6 % 4.6 per mm®, but this
effect failed to reach statistical significance. The expression of CK-16 decreased to a
cumulative score of 3, but this did not reach significance. None of the treatments

showed a significant change in body weight compared to vehicle.
Effect of treatment with Antibody
Epidermal Thickness

The anti-IL23p19 antibody treatment showed significant suppression of
epidermal thickening (120.0 % 17.4 pm) at a dosage of 10 mg/kg (p=0.020).

Ki-67

IP treatment with anti-IL23p19 antibody at a dosage of 10 mg/kg resulted in a

significant suppression of the keratinocyte proliferation (p=0.010)
HLA-DR

The treatment was not associated with significant suppression of HLA-DR.
CK-16

Although the expression of CK-16 was clearly associated with an inhibitory
effect following treatment with CsA and the anti-IL23p19 antibody, the treatment did

not reach statistical significance.
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Conclusions

In this study, the anti-IL23p19 antibody administered intraperitoneally, once
weekly at a dosage of 10 mg/kg was evaluated with respect to their effect on the
development of psoriasis in non-lesional skin from psoriasis patients transplanted onto

immunodeficient mice.

Treatment was initiated 1 day prior to the injection of the autologous activated
T-cells and continued until day 21 post PBMC injection. Treatment with PBS (vehicle)
served as negative controi. Cyclosporin A (20 mg/kg, oral) served as the positive
control. Body weight, epidermal thickness, keratinocyte proliferation (Ki-67 positive

cells), cytokeratin-16 score and the number of HLA-DR positive cells were evaluated.

Treatment with CsA significantly suppressed epidermal thickening and
keratinocyte proliferation (Ki-67 positive cells) by 40% (p=0.007) and 53% (p=0.027)
respectively compared to the vehicle control. Treatment with the anti-IL23p19 antibody
at 10 mg/kg showed a significant effect on suppression of epidermal thickening by 32%

and keratinocyte proliferation (Ki-67) by 41%, as compared to the vehicle control.

None of the treatments showed significant inhibition of HLA-DR or CK-16
expression. The lack of efficacy of CsA or any of the compounds on HLA-DR
expression could be associated with an insufficient immunological activity in general as
determined by HLA-DR expression at the time the mice were sacrificed, 21 days post
PBMC injection. Compared to previous performed studies, the results show less HLA-
DR expression without a substantial explanation. In addition, none of the compounds
showed an effect on body weight. Body weight was evaluated in view of animal
welfare. Weight loss or growth inhibition is a common side effect of murine treatment
with CsA or immunosuppressive agents in general. All together, treatment with the

anti-1L.23p19 antibody seems a promising approach in the treatment of psoriasis.
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Table 11

Epidermal Ki-67 HLA-DR CK-16 Body weight at
Treatment Thickness (1) (1) Cumulative endpoint (% from
(um) Mean = SEM | Mean+ score and initial weight) £ SD
Mean + SEM SEM incidence (2)
Vehicle 176.8 +28.1 29.7+ 8.0 149+7.1 6 (4/7) 109.9 £0.7
CsA (20 105.5+11.3% | 156+43% | 9.6+456 37 105.9+2.1
mg/kg)
Anti- 120.0+17.4% 1234£37% 7.9+49 3 (2/6) 1123+ 1.0
1L23p19
Antibody
(10 mg/ke)

1. Number of positive cells per mm” epidermis
de Jongh et al; J. Invest Dermatol 125:1163-1173, 2005

Epidermal Thickness:
ANOVA P=0.010

post hoc LSD tests:

$ p= 0.003 compared to Vehicle

* p= 0.001 compared to Vehicle

** p=0.025 compared to Vehicle

# p<0.001 compared to Vehicle
## p= 0.063 compared to Vehicle
& p=0.020 compared to Vehicle

Ki-67:

ANOVA P=0.009

post hoc LSD tests:

$ p=0.027 compared to Vehicle

* p= 0.008 compared to Vehicle

** p= 0.048 compared to Vehicle
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2. Histological scoring system according




# p= 0.007 compared to Vehicle

## p=0.031 compared to Vehicle

& p=0.010 compared to Vehicle

HLA-DR:

ANOVA P=0.768

CK-16:

ANOVA P=0.573

BODY WEIGHT:

ANOVA P=0.691

It will be clear that the invention can be practiced otherwise than as particularly
described in the foregoing description and examples. Numerous modifications and
variations of the present invention are possible in light of the above teachings and,

therefore, are within the scope of the appended claims.
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Table 1: Binding Specificity of Candidate Fabs

Specificity ELISA: Antigens in

Biacore (Fab capture

to immobilized K o
1L~ iL- H- it- pé iL- X
MORO
CNT R& CNT R& R& CNT CNT
408 + N - n n 1 ne
408 + n - n n 3 no binding; n:
418 + n - n n 7 no
418 + n - n n 1 no
420 + + - - - 14 slight
421 + + - - - 4 slight
423 + + - - - 8 slight
445 + + “ “ " 19 no
464 + + - - - 1 no
464 + + - - - 7 Ro
465 + + - - ~ 16 noe
463 + + - - + 5] ne
465 + + - - - 1 no
‘Fam 2 + + + + + 1 Q.
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Table 2: IC50 of Candidate Fabs in hrIL.-23 / hIL-23R Assay

MORO# C50 [aM]
4083 45 +/-3.9
4086 no complete inhibition
4185 280
4160 48+-2
4205 a8
4217 16
4235 190

10

4491
~ 50% inhibition
4847 2.1
4649 0.2+-0.2
4651 36
46565 286
4658 G7
IL-23R-Fo 1.8+-18
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Table 3: Characterization of the Parental Antibodies in 2 mAb Format.

IL-i2
mAb 1L-23 binding Biochemical receptor binding assays |pSTAT3 Assay| bioassay in 1L-23 induced IL-17 production assay
NK92MI
hriL-23 subunit | IL-12L- | IL-23/L- Resullsat | \engin hriL-17 | Mative human [Native yao ILq
MOR# . 1L-23AL-23R noted L 1L-23 23
spacificity 12Rb1 t2Rb1 . INK92MI cells] neutralization - gt
concentration neutralization | neutralization
+- at10
4083 (x) p19 - - + +at 20 - + + +
4190 (k} p19 - . + +at 10 - + + +
+- at1
4649 (A) p19 - - + +at10 - + + +
4658 (A) pig - - #f- -/+at 10 - -+ + +
4205 po - - -1+ +at 10 N/d - N/d N/d
4217 p19 - - [+ -at10 Nid -+ Nid N/id
4185 p19 - - -+ -at? Nid - N/d Nid
4235 p19 - - I+ -at 10 Nid - N/d N/id
4090 p19 - - - Nid Nid - N/d Nid
4647 p19 - - += -at 10 - B MNid Nid
4491 p19 - - +- -at 10 - - N/d N/id
4651 p19 - - +- -at10 - - N/d Nid
4085 p18” - - - -at3 - - Nid Nid
4086 pig* - - - -aths N/d +4 Nid Nid
4655 p19* - - - -at10 - e N/d N/id
4193 IL-12/IL-23p40 - - -+ -até + N/d N/id
4201 IL-12/IL-23p40 - . no titration -+ Nid + N/d N/d
4704 IL-124L-23p40 -+ -+ J+ +at10 + + Nid N/d
Symbol|Description
- No inhibition
-+ [Slight Inhibiiton
+H-  |Weak, incomplete inhibition
+ Inhibition
* Did not bind to linked rhiL-23 with no His-tag (from R&D Systems)
> Betfter inhibits R&D 1L-12, than CNTO IL-12
**  |Caused cell death at high concentration
N/d  [Notdone
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Table 4A: He V-region CDR sequences of candidate antibodies

Clone # VH H-CDRI1 H-CDR2 (SEQ ID NO:) H-CDR3 Comments
(SEQ ID NO:) (SEQ ID NO:)
4083 1A | NYAIS (1) GIIPMFGYANYAQKFQOG | DIVAGMDV {40) Primary hit
(7)
5028 GIIPMFGETHYAQKFQG Affinity
{8) maturation
4190 1A SNYIS {2) GIIPIFGHANYAQKFQG | SKKGMYGGWTYPLMM | Primary hit
{9) FDL (41)
5033 EITEPIGNARYAQKFQG Affinity
(10) maturation
5034 BIDENFGGAYYAQKFQG Affinity
(11) maturation
5036 BIDEVEGGAYYAQKFQG Affinity
{12) maturation
5037 BIDEMFGGAYYAQKFOG Affinity
{13) maturation
5038 -INAHLGGTRYAQKFQG Affinity
{14) maturation
5040 [BSPGTGINAYYAQKFQG Affinity
(15) maturation
4190x 71707737485 B %7 Be %0 % oY Predicted
AQKFQG!! (16)
4205 5 NYWIS (3) WIRPGDSDTRYSPSFEG | HYYGMDY (42) Primary hit
{17)
4217 3 VSYISSSGSSTYYADSVK | GTFWSFGNYFAN Primary hit
G (18) {43)
1.1.1.1.1
sywit (4)
4649 5 NYWIG (5) TIIDPSNSYTNYSPSFQG | WYYKDPFDV (44) Primary hit
(19)
46491 IIDPSNSYTRYSPSFQG A glycosylation
(20) site
4649r" IIDPSNSYTRYSDPSFQOG Plus E1
substitutions
4649d IIDPSNSYTDYSPSFQG A glycosylation
(21) site
5041 LTSPRGSVTINYSPSFQG Affinity
(22) maturation
5042 ITSPEGESSTHYSPSFQG Affinity
(23) maturation
5043 FISPDGSHTHYSPSFQG Affinity
(24) maturation
5044 LISPSESTTHYSPSFOG Affinity
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{25) maturation
5045 TLISPEGSATWYSPSFOG Affinity
(26} maturation
5046 @IDPVSSWTKYS PSEFQG Afﬁnity
(27) maturation
4649x IIX,PX,X,SX, TX,YSPSF predicted
QG** (28)
4658 3 SFGMS (6) NISSSGSS—- YWGTPYLMQEFDN Pﬁnuwyhﬁ
TYYADSVKG (29) {(45)
5039 NIEHEYINYATY.YARSVK Affinity
G .(30) maturation
5047 NIEHKYLGYATSYAASVEK Affinity
maturation
5048 Y¥YARGVK Affinity
maturation
5049 SYTTHYRASVK Affinity
: maturation
5050 SIEHEYTCYTTYYARPVK Affinity
G (33) maturation
5051 BIEHRYLOYITLYARSVEK Affinity
G (34) maturation
5052 EHKYLSYTTHEYAASVK Affinity
maturation
5053 Affinity
G (36) maturation
5054 EHK Affinity
maturation
5055 Affinity
maturation
5056 Affinity
maturation

All antibodies expressed as Fabs have Q at residue 3 in Vh, whereas when expressed as
mAbs, most had E at residue 3.

L3
W,
XS
!l
or
T,
G

!

Z, is H, Y, N,

or

¥, is Dor 8; X, is 5, V, D, or T; X, igs N, 8, or G; X, is ¥,
T, H, V, 5, or A;

is N, D, R, K, or W

Z2,is G, I, or L; Z,is I or S; Z,1is I, P, N, or D; %, is P, G,
A,‘. Z5 iS I, M: Pr

H, N, or v; Z,is F, I, G, or L; Z2,G or I;

Zylis A or T; Z,,is N, W, or Y

++ &, 1s 8 or A; a,1s T or G; a,is P or L; a, is 8 or N; a; is S,

M,

or L; a.

is I or Vv
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# b is T, F, D, or 5; b, is 8, I, A, T, R, or L; b,is N, T, L,
8, or G; b,is T, ¥, 8, or I;
b.is P or L; b, ig F or P

118



Table 4B: Lc V-region CDR sequences of candidate antibodies

Clone | VL | L-CDR1 L-CDR2 L-CDR3 Comments
# (SEQ ID NO:) (SEQ ID NO3) (SEQ ID NO3)
4083 3 P(&AS(S'.JSVLGNY LA GASSRAT (52} HQYGSISTT (58) Primary hit
46
5267 QRYSHLLIT (59) Affinity
maturation
5268 QQYSHISLT (60) | Affinity
maturation
5269 QQFAHILLT (61) Affinity
maturation
4190 k3 | RASQSVSSNYLA | YASRRAT (53) QQTSNTPFT (62) | Primary hit
{47)
4190FY QQTSNTPFT Plus El & V86
substitutions
5029 QOFITYLPT (63) Affinity
maturation
5030 QCDALSPFT (64) Affinity
maturation
5031 QQDRGTPFT (65) Affinity
maturation
5032 QQSLNIPFT (66) Afﬁnity
maturation
5057 QODTSSPEFT (67) Affinity
maturation
4190x QOb.b.b,b b b FT## | Predicted
{68)
4205 A1 | SCSSSNIGSYYV | GNTHRPS (54) QTYASLGPGEV Primary Hit
N (48) {69)
4217 xl l(QAS()QSIFYNLA GASNRAT (55) CQYSSEPVT (70} Primary Hit
43
4649 il TGSSENIGSGYD GNSKRPS (56) SSWT--PSSVV Primary hit
VH (50) (71)
5058 SSWTDTPRMIV Affinity
(72) maturation
5059 ASWTDGLSLVV Affinity
(73} malturation
50599 ASWTDGLSLVV Plus Q1, 82
substitutions
4649x a,SWTDa,a,a,a;a,V | Predicted
++ {74)
4658 r2 TGTESDVGGYNS SVS8SRPS (57) SSYDTNKPLVV Primary hit
VS (51) (75)
5060 GSYDVYGRFYV Affinity
(76) maturation

119




5061 SSYYFYLQRIV Affinity
{(77) maturation

5062 QTYYFSYSGPV Affinity
{78) maturation

5063 GSWDPIFSYEV Affinity
{79) maturation
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Table 4C: Antibodies produced, purified and evaluated

Ab Name VH VL Fab** MAb* Comments
4083 4083 4083 X X
5028 5028 4083 x X
5267%* 4083 5267 X (in
progress)
5268%* 4083 5268 X (in
progress)
5269%* 4083 5269 X (in
progress)
4190 4190 4190 X X
5033 5033 4190 X
5034 5034 4190 X X
5036 5036 4190 X X
5037 5037 4190 X
5038 5038 4190 b X
5040 5040 4190 X
50409%Y " | 5040 4190% X Vh-Q3 back substitution in mAb
5029%%* 4190 5029 X
5030%* 4190 5030 X
5031 %* 4190 5031 X
5032%%* 4190 5032 X
5057%* 4190 5057 X
4205 4205 4205 X X
4217 4217 4217 X X
4649 4649 4649 X X
5041 5041 4649 X X
5042 5042 4649 X X
42-58 5042 5058 X Pair 5058 VL with VH lacking
CDR2 glycosylation site
42-59 5042 5059 X Pair 5059 VL with VH lacking
CDR2 glycosylation site
5043 5043 4649 X X
5044 5044 4649 X X
5045 5045 4649 X X
45-58 5045 5058 X Pair 5058 VL with VH lacking
CDR2 glycosylation site
45-39 5045 5059 X Pair 5059 VL with VH lacking
CDR2 glycosylation site
5046 5046 4649 X X
5058 4649 5058 X X
5059 4649 5058 X X
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3758 4649r 5058

X
3759 4649r 5059 X
3759"% | 4649rF 5059%° X Vh-Q3 substitution in mAb
3658 4649d 5058 X
3659 4649d 5059 X
4658 4658 4658 X X
5039 5039 4658 X X
I B [ ] |
5048 5048 4658 X X
5049 5049 4658 X X
5050 5050 4658 X X
5051 5051 4658 X
5052 5052 4658 X X
5053 5053 4658 X X
5054 5054 4658 X
5055 5055 4658 X X
5056 5056 4658 X X
5060 4658 5060 X X
5061 4658 5061 X X
5062 4658 5062 X X
5063 4658 5063 X X

* Except as indicated in the “comments” box, position 3 in the heavy chain was Q in

the Fabs and E in the mAbs.

** The affinity matured kappa light chains of 4083 and 4190 containa T to V
substitution relative to the parents in FW3 (FAVYYC). V is a germline residue at
this position.

Several Fabs listed as “affinity matured” showed some aggregation during
purification and thus were not evaluated. They were previously evaluated as hits as

crude samples.
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Table 5: Characterization of Affinity-Matured Fabs: specificity, receptor neutralization,

and affinity.
IL-23/ 12
. Ko[pM] | IL-23R | 123 1% | specificity| FACS
MORO# [ Library | set in: )] 1050 o) |iL-t2rp1| REDY | e ian | (raLi-104)
IL-12Rp1
{n: 1-4)
4083 - 1600 7.1+8.3 O.K. OLK. O.K. -
5028 H-CODR2 133 0.43 £ 0.58 O G oK. -
5267 2000 0.14 0K, oK. n.d. o,
5268 L-CDR3 660 0.15 QK O.K. r.d. n.d.

O.K.
.
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Table 6: Characterization of Affinity-Matured Fabs: specificity, receptor neutralization,
and affinity.

iL-23/

12
, Ko [pM] | IL-23R | 1L-23/ Specificity | FACS
MORO#] Library | tn: 1) | 1Cs0 1M1 [ 1L-12R B (R&DY 17 1o (TALL-104)
(0 1-4) IL-12Rp 1
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Table 7: Characterization of Affinity-Matured Antibodies in mAb Format:
Inhibition of IL-17 production.
Inhibition of hrIL-23 binding to immobilized 1L.-23R-Fc fusion protein. 1C50
values from titration curves.
The mAbs (see Table 4C) are listed in order of decreasing potency. The matured
antibodies are grouped according to their respective parents: pink (5028 is from
4083); (5040, 5038, 5029, 5030, 5057, 5036, 5032, 5034, 5033, and 5037 are with
4190); (5042, 5045, 5058, 5041, 5059, 5044, 5043, 5046, and 4083 are with 4649);
(5054, 5053, 5049, 5048, 5052, 5047, 5050, 5051, 5055, 5056, 5039, 5063, 5062,
and 5061 are with 4658). MADb 23A is a reference murine anti-human IL-23 mAb

mAb IC50, ug/mi
0.00127
0.001396
0.002641
0.002847
0.003007
0.003227
0.00493
0.01062
0.01414
0.01439
0.01616
0.01624
0.0178
0.02342
0.02766
0.02815
0.04281
0.04207
mAb23A 0.05415
5030 0.06458
5051 0.0663
5055 0.09155
5056 0.09188
Conninb028ika il 0.1039
5057 0.1103
5039 0.1606
5036 0.1702
5032 0.1716
5034 0.1854
5063 0.1881
5062 0.1888
5031 0.2149
4180 0.218
5033 0.2834
5081 0.3087
5037 0.3364
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Table 8. Sequences of initial IL-23p19 mAbs and their matured and engineered

derivatives.

MORO04083 Family

(SEQ ID NOS: 80 & 81)
1
117
4083 vh (1)
QVQLVQSGAEVKKPGSSVEVSCKASGGTFSNYAT SWVRQAPGQGLEWMGGI I PMFGYANYAQKFQGRVTITADESTSTA
YMELSSLRSEDTAVYYCARDIYAGMDVWGQGTLVIVSS
5028 vh (1)
QVOLVOSGAEVKKPGSSVEKVSCKASGGTFSRYAT SWVROAPGOGLEWMGGIIPvFGEthYAQKFQGRVTITADESTSTA
YMELSSLRSEDTAVYYCARDIYAGMDVWGQGTLVTVSS

{SEQ ID NOS: 82-85)
1
108
4083 Vk (1)
DIVLTQSPATLSLSPGERATLSCRASQSVLGNY LAWYQQKPGOAPRLLIYGASSRATGVPARFSGSGSGTDFTLTISSL
EPEDFAVYYCHQYGSISTTFGQGTEVEIK
5268 Vk (1)
DIVLIQSPATLSLSPGERATLSCRASQSVLGNY LAWY QOKPGRAPRLLIYGAS SRATGVPARFSGSGSGTDETLTISSI:
EPEDFAVYYCQQRYShISLTEGQGTKVEIK
5267 Vk (1)
DIVLTQSPATLSLSPGERATLSCRASQSVLGNYLAWYQOKPGOAPRLLIYGASSRATGVPARFSGSGSGTDFTLTISSL
EPEDFAVYYCqQYshliITFGOGTKVEIK
5269 vk (1)
DIVLTQSPATLSLSPGERATLSCRASQSVLGNY LAWYQOKPGQAPRLLIYGASSRATGVPARFSGSGSGTDFTLTISSL
EPEDFAVYYCqQfahIllTFGQGTKVEIR

MORO04190 Family
(SEQ ID NOS: 86-92)
1

127

4180 vh (1)

OVOLVOSGAEVKKPGSSVKVSCKASGGTFSSNY ISWVRQAPGQGLEWMGGIIPIFGHANYAQRFQGRVTITADESTSTA

YMELSSLRSEDTAVYYCARSKKGMYGGWTYPLMMFDLUWGQGTLVTVSS

5033 vh  {1)
QVOLVOSGAEVEKPGSSVKVSCKASGGTFSSNY ISWVROAPGOGLEWMGI I I PpiGnAWYAQKFQGRVTITADESTSTA

YMELSSLRSEDTAVYYCARSKKGMYGGWTYPLMMFDLWGQGTLVTVSS

5040 vh (1)
QVOLVOSGAEVKKPGSSVKVSCKASGGTFSSNY ISWVROAPGOGLEWMGi spgt ginAyYAQKFQGRVTITADESTSTA

YMELSSLRSEDTAVYYCARSKKGMYGGWTY PLMMEDLWGQGTLVTVSS

5038 vh (1) QVQLVOSGAEVEKPGSSVKVSCKASGGTFSSNYISWVRQAPGQGLEWMG-

InahlGgtwYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVY YCARSKRKGMYGGHT Y PLMMEDLWGQGTLVTVSS

5034 vh (1)
OVOLVQSGAEVKRPGSSVRVSCKASGGTFSSNY ISWVRQAPGQGLEWNGL IdPNFGgAY YAQKFQGRVTITADESTSTA

YMELSSLRSEDTAVYYCARSKKGMYGGWTYPLMMFDLWGQGTLVTVSS

5036 Vh (1}
QVOLVQSGAEVKKPGSSVEVSCRASGGTFSSNY ISWVROAPGQGLEWMGL IdPVFGgAYYAQKFQGRVTITADESTSTA

YMELSSLRSEDTAVYYCARSKKGMYGGWTYPLMMFDLWGOGTLVTVSS

5037 vh (1)
QVQLVQSGAEVEKPGSSVEVSCKASGGTFS SNY ISWVROAPGOGLEWMGL IdPMFGYAYYAQKFQGRVTITADESTSTA

YMELSSLRSEDTAVYYCARSKEKGMYGGWTYPLMMFDLWGQGTLVTVSS
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(SEQ ID NOS: 93-98)
1
108
4190 vk (1)
DIVLTQSPATLSLSPGERATLSCRASQOSVSSNY LAWY QOKPGOAPRLLIYYASRRATGVPARFSGSGSGTDFTLTISSL
EPEDFATYYCQUTSNTPEFTFGQGTKVEIK
41908vk (1)
EIVLTOSPATLSLSPGERATLSCRASOSVSSNYLAWY QQKPGQAPRLLIYYASRRATGVPARFSGSGSGTDFTLTISSL
EPEDFAVYYCQQTSNTPFTFGOGTRVEIK
502% vk (1)
DIVLTQSPATLSLSPGERATLSCRASQSVSSNY LAWY QQKPGOAPRLLIYYASRRATGVPARFSGSGSGTDFTLTISSL
EPEDFAVYYCQQEitylpTFGQGTEVEIK
5030 vk (1}
DIVLTQSPATLSLS PGERATLSCRASOSVSSNYLAWYQOKPGQAPRLLIYYASRRATGVPARFSGSGSGTDEFTLTISSL
EPEDFAVYYCQQdalsPFTFGOGTKVEIK
5031 vk (1)
DIVLTOSPATLSLSPGERATLSCRASQSVSSNYLAWYQQOKPGOAPRLLIYYASRRATGVEARFSGSGSGTDETLTISSL
EPEDFAVYYCQQArgTPFTFGOGTKVEIK
5032 vk {1}
DIVLTQSPATLSLSPGERATLSCRASQSVSSNY LAWY QOREGOAPRLLIYYASRRATGVPARFSGSGSGTDFTLTISSL

EPEDFAVYYCQQsINiPFTFGQGTKVEIK
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MOR04205

(SEQ ID NG: 29}
1
116
4205 vh (1}
QVQLVOSGAEVRKFGESLRISCKGSGYSFTNYWI SWVRQAPGKGLEWMGW IRPGDSDTRY SPSFEGQVTISADKSISTA
YLOWSSLEKASDTAMYYCARHYYGMDYWGQGTLVTVSS

{SEQ ID NC: 100)
1
110
4205 v1 (1)
DIVLTQPPSVSGAPGORVIISCSGSSSNIGSYYVNWYQQLPGTAPKLLIYGNTHRPSGVPDRFSGSKSGTSASLATTGL
QSEDEADYYCQTYASLGPGEVFGGGTKLTVL

MORO04217
(SEQ ID NO: 101}
1

121

4217 vh (1)

QVOLVESGGGLVQPGGSLRLSCAASGFTFSSYWI TWVROAPGKGLEWVSYISS5GSSTY YADSVKGRITISRDNSKNTL
YLOMNSLRAEDTAVYYCARGTFWSFGNYFANWGQGTLVTVSS

(SEQ ID NO: 102)
1
107
4217 vk (1)
DIVLTQSPATLSLSPGERATLSCRASCSIFYNLAWYQOKPGQAPRLLIYGASNRATGVPARFSGSGSGTDETLTISSLE
PEDFATYYCQQYSSERPVIFGQGTKVEIK

MORO04649 Family

{(SEQ ID NOS: 103-112)

1 *
117

4649 vh (1}
QVQLVQSGAREVKKPGESLKISCKGSGYSFSNYWIGWVROMPGKGLEWMGT I DPSNSYTNY SPSFQGQVTISADKSTSTA
YLOWSSLKASDTAMYYCARWYYKPFDVWGQGTLVTVSS
4649d vh (1)
QVOLVQSGAEVKKPGESLKISCKGSGYSFSNYW I CWVROMPGKGLEWMGI IDPSNSYTAYSESFOGOVTISADKSTISTA
YLOWSSLKASDTAMYYCARWYYKPFDVWGQGTLVTVSS
4649r Vh (1)
QVOLVOSGAEVKKPGESLKISCKGSGY SFSNYW IGWVRQMPGKGLEWNGI IDPSNSYTrYSPSFOGQOVT ISADKS TSTA
YLOWSSLEASDTAMYYCARWYYKPFDVWGQGTLVTVSS
4649r® vh (1)
eVQLVOSGAEVKKEGESLKISCKGSGYSFSNYWIGHVROMPGRGLEWMG I IDPSNSYTr Y SPSFQGQVT I SADKSISTA
YLOWSSLEASDTAMYYCARWYYKPFDVHGQGTLVTVSS
5046 Vh (1)
QVOLYOSGAEVKKPGESLKISCKGSGY SFSNYWIGHVROMPGKGLEWMGI IDPvs SWTXYSPSFQGQVTISADKSISTA
YLOWSSLKASDTAMY YCARWYYKPFDVHGQGTLVTVSS
5044 Vh (1)
QVCLVOSGAEVKKPGESLKISCKGSGY SFSNYWIGHVRQMPGKGLEWMGI IsPSgSt TwYSPSFQGQVT ISADKSISTA
YLOWSSLKASDTAMYYCARWYYKPFDVWGQGTLYTVSS
5043 vh (1}
QVQLVQSGAEVKKPGESLKI SCKGSGYSFSNYWIGWVROMPGKGLEWMG £ IsPdgShTwYSPSFOGOVTISADKSTSTA
YLQWSSLEASDTAMYYCARWYYKPFDVWGQGTLVTVSS
5041 Vh (1)
QVOLVOSGAEVKKPGESLKISCKGSGYSFSNYWIGHVROMPGKGLEWMGI TS PtgSvTwY SESFOGOVTISADKSISTA
YLOWSSLKASDTAMYYCARWYYKPFDVHGQGTLVTVSS

128



5042 vh (1}
QVOLVOSGAEVKKPGESLKISCKGSGYSFESNYWIGHWVROMPGKGLEWMGI IsPtgSsTwYSPSFQGOVTISADKSISTA

YLOWSSLEKASDTAMYYCARWYYKPFDVWGQGTLVTVSS

5045 vh {1}
QVOLVOSGAEVRKPGESLKISCRGSGY SFSNYWIGWVROMPGRGLEWMGIIsPtgSaTwYSPSFQGQVTISADKSISTA

YLOWSSLKASDTAMYYCARWY YKPFDVWGQGTLVTVSS

*  Consensus N-linked glycosylation site in 4649 vh
(SEQ ID NOS: 113-11%)
1
111

4648 VL (1)
DIVLTQPPSVSGAPGQRVT ISCTGSS5SNIGSGYDVEWYQQLPGTAPKLL IYGNSKRPSGVPDRFSGSKSGTSASLATITG

LOSEDEADYYCSSWT~-PSSVVFGGETKLTVL

5058 VL (1)
DIVLTQPPSVSGAPGORVTISCTGSSSNIGSGYDVHWY QQLPGTAPKLLIYGNSKRPSGVEPDRFSGSKSGTSASLAITG

LOSEDEADYYCSSWTdt PimiVFGGGTKLTVL

5059 VL (1)
DIVLTQPPSVSGAPGQRVTISCTGSSSNIGSGYDVHWYQQLPGTAPKLLIYGNSKRPSGVPDRFSGSKSCTSASLATITG

LOSEDEADYYCaSWTdglS1VVFGGGTKLTVL

5059%vL (1)
gsVLTQPPSVSGAPGQRVTISCTGSSSNIGSGYDVAWYQQLPGTAPKLLIYGNSKRPSGVPDRFSGSKSGTSASLATTG

LOSEDEADYYCaSWTdglS1VVFGGGTKLTVL
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MORO04658 Family

{SEQ ID NOS: 117-127)
1

123

4658 vh (1) QVQLVESGGGLVQPGGSLRLSCAASGFTFSSFGMSWVROAPGKGLERVSNISSS-—

GSSTYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARYWGT PYLMQFDNWGQGTLVTVSS

5048 vh {1}
QVQLVESGGGLVQPGGSLRLSCRASGFTFSSFGMSWVRQAPGKGLEWVSNIehk Gyt TY YAagVKGRFTISRDNSKN

TLYLOMNSLRAEDTAVYYCARYWGTEPYLMQFDNWGQGTLVTVSS

5050 vh {1)
QVOLVESGGGLVOPGGSLRLSCAARSGFTFSSFOMSWVYRQAPGKGLEWVSs Iehkyt Gyt TYYAapVEGRFTISRDNSKN

TLYLOMNSLRAEDTAVYYCARYWGTPYLMOFDNHGQGTLVTVSS

5053 vh (1)
QVOLVESGGGLVQPGGSLRLSCAASGFTFSSFGMSWVROAPGKGLEWVSNIehkyt syt TYYAaSVEGRFTISRDNSKN

TLYLOMNSLRAEDTAVYYCARYWGT PYLMQFDNRGQGTLVTVSS

5039 Vh {1}
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSFGMSWVRQAPGKGLEWVSNIehkylnyaTYYAaSVKGRFTISRDNSKN

TLYLOMNSLRAEDTAVYYCARYWGTPYLMOFDNWGQGTLVIVSS

5055 vh (1)
QVOLVESGGGLVQFGGSLRLSCAASGFTFSSFGMSWVRQAPGKGLEWVSNIehkylGyaTvYAaSVKGRFTISRDNSKN

TLYLOMNSLRAEDTAVYYCARYWGTPYLMOFDNWGQGTLVTVSS

5056 vh (1)
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSFGMSWYROAPGKGLEWVSsIehkylsyaTYYAagVKGREFTISRONSKN

TLYLOMNSLRAEDTAVYYCARYWGTPYLMQFDNWGOGTLVTVSS

5052 vh (1}
QVQLVESGGGLVQPGGSLRLSCAASCFTFSSFGMSWVROAPGKGLEWVSsIehkylsyt TEYAaSVKGRPTISRDNSKN

TLYLOMNSLRAEDTAVYYCARYWGT PYLMQFDNWGQGTLVTVSS

5049 vh (1)
QVQLVESGGGLVQPGGSLRLSCAASGFTFS S FGMSWVRQAPGKGLEWVSgIehkylsytThYAaSVKGRFTISRONSKN

TLYLOQMNSLRAEDTAVYYCARYWGTFYLMQFDNWGQGTLVTVSS

5051 vh {1}
QVOLVESGCGLVQPGGSLRLSCAASGEFTFSSFGMSWVRQAPGKGLEWVSqlehkylsytT1YAaSVKGREFTISRDNSEN

TLYLOMNSLRAEDTAVYYCARYWGTPYLMOFDNWGQGTLVTVSS

5054 vh (1)
QVOLVESGGGLVQPGGSLRLSCAASGFTFSSFGMSWVROAPGKGLEWVSgIehkylsyaTlYAaSVKGRFTISRDNSKN

TLYLOMNSLRAEDTAVYYCARYWGTPYLMQFDNWGQGTLVTVSS

(SEQ ID NO: 147)
5047 vh (1)
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSFGMSWVRQAPGKGLEWVSNIehkylGyaTs YAaSVKGRETISRONSKNTLYLQMNST
RAEDTAVYYCARYWGTEYLMOFDNWGQGTLVTVSS

(SEQ ID NOS: 128-132)
1

i1l
4658 VL (1)
DIALTQPASVSGSPGOSITISCTETSSDVEGYNSVSHYGQRPGKAPKLMI Y SVSSRPSGVSHRFSGSKSGNTASLTISG
LQAEDEADYYCSSYDTNKPLYVFGGGTKLTVL
5061 VL (1)
DIALTQPASVSGSPGOSITISCTGTSSDVGGYNSVSWYQQHPGKAPKLMIYSVSSRESGYSNRFSGSKSCNTASLTISE
LOREDEADYYCSSYyfylqriVFGGGTKLTVL
5062 VL (1)
DIALTGPASVSGSPGQSITISCTGTSSDVGGYN SVSHYQURPGKAPKLMT YSVSSRPSCVSNRFSGSKSCNTASLTISG
LOREDEADYYCGtYy£sysgpVEGEETKLIVL
5060 VL (1)
DIALTQPASVSGSPGRSITISCTGTSSDVGEYNSVSWYQOH PGKAPKLMIYSVSSRPSGVSNREFSGSKSGNTASLTISG
LQAEDEADYYCYSYDvygr£yVFGGGTXLTVL
5063 VL (1)
DIALTQPASVSGSPGOSITISCTETSSDVGGYNSVSHYQOHFGKAPKLMI YSVSSRPSGVSNRFSGSKSGNTASLTISG
LOAEDEADYYCqSwDpifsyeVFGGGTKLTVL
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Table 9 —

Nucleotide Sequences

IL-23 pl9 5040%%

VH-GCE

51

i01

151

201

251

301

351

{SEQ ID NO:133): (VH aminc acid sequence is 5040Vh)

o Vv QO L v Q S8 G A E vV K K P G § S
CAGGTGCAGC TGGTGCAGTC TGGGGCTGAG GTGAAGAAGC CTGGGTCCTC
GTCCACGTCG ACCACGTCAG ACCCCGACTC CACTTCTTCG GACCCAGGAG

i Pt gk i P it o ot

v K Vv 5 C K a S G G T F S S N Y I
GGTGAAGGTC TCCTGCAARGG CTTCTGGAGG CACCTTCAGC AGCAACTACA
CCACTTCCAG AGGACGTTCC GARGACCTCC GTGGAAGTCG TCGTTGATGT

S w v R Q & P G Q G L E W M G I
TCAGCTGGGT GCGACAGGCC CCTGGACAAG GGCTTGAGTG GATGGGGATC
AGTCGACCCA CGCTGTCCGG GGACCTGTTC CCGAACTCAC CTACCCCTAG

s P G T G I N A Y Y A Q K F Q G R -
AGCCCTGGCA CCGGTATCAA CGCATACTAC GCACAGRAGT TCCAGGGCAG
TCGGGACCGT GGCCATAGTT GCGTATGATG CGTGTCTTCA AGGTCCCGTC

sV T I T A D E S T 8 T A Y M E L S
AGTCACGATT ACCGCGGACG AATCCACGAG CACAGCCTAC ATGGAGCTGA
TCAGTGCTAA TGGCGCCTGC TTAGGTGCTC GTGTCGGATG TACCTCGACT

5 L R S E D T A V Y X C A R 8 K
GCAGCCTGAG ATCTGAGGAC ACGGCCGTGT ATTACTGTGC GAGAAGCARAG
CGTCGGACTC TAGACTCCTG TGCCGGCACA TAARTGACACG CTCTTCGTTC

K ¢ M Y G G W T Y P L M M F D L W
AAGGGCATGT ACGGCGGCTG GACCTACCCC CTGATGATGT TCGACCTGTG
TTCCCGTACA TGCCGCCGAC CTGGATGGGG GACTACTACA AGCTGGACAC

G Q G T L Vv T v 5§ S

GGGCCAGGGC ACCCTGGTGA CCGTGAGCAG C
CCCGGTCCCG TGGGACCACT GGCACTCGTC G
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I1-23 pl9 504C0%F

VH-HCO

51

101

151

201

251

301

351

(SEQ ID ND:134): (VH amino acid sequence is 5040Vh)

Q VvV Qg L v Q S G A E VvV K K P G S S8
CAGGTGCAGC TGGTGCAGAG CGGCGCCGAG GTGAAGAAGC CCGGCAGCAG
GTCCACGTCG ACCACGTCTC GCCGCGGCTC CACTTCTTCG GGCCGTCGTC

P P P

'V K ¥V 5 C K A S G G T F 8 S N Y I
CGTGAAGGTG AGCTGCARAGG CCAGCGGCGG CACCTTCAGC AGCARCTACA
GCACTTCCAC TCGACGTTCC GGTCGCCGCC GTGGARGTCG TCGTTGATGT

S W v R ¢ A P G Q G L E W M G I
TCRAGCTGGGT GCGCCAGGCC CCCGGCCAGG GCCTGGAGTG GATGGGCATC
AGTCGACCCA CGCGGTCCGG GGGCCGGTCC CGGACCTCAC CTACCCGTAG

§ P G T G 1 N A Y Y A Q K F g G R -
AGCCCCGGCA CCGGCATCAA CGCCTACTAC GCCCAGAAGT TCCAGGGCCG
TCGGGGCCGT GGCCGTAGTT GCGGATGATG CGGGTCTTCA AGGTCCCGGC

Vv T I T A D E S T 8 T A Y M BE L 8
CGTGACCATC ACCGCCGACG AGAGCACCAG CACCGCCTAC ATGGAGCTGA
GCACTGGTAG TGGCGGCTGC TCTCGTGGTC GTGGCGGATG TACCTCGACT

S L R S E D T A V Y Y C A R 5 K
GCAGCCTGCG CAGCGAGGAC ACCGCCGTGT ACTACTGCGC CCGCAGCAAG
CGTCGGACBC GTCGCTCCTS TGGCGGCACA TGATGACGCG GGCGTCGTTC

K G M Y G G W T Y P L M M F D L W
ARGGGCATGT ACGGCGGCTG GACCTACCCC CTGATGATGT TCGACCTGTG
TTCCCGTACA TGCCGCCGAC CTGGATGGGG GACTACTACA AGCTGGACAC

G Q0 G T L V T Vv § 8

GGGCCAGGGC ACCCTGGTGA CCGTGAGCAG C
CCCGGTCCCG TGGGACCACT GGCACTCGTC G
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IL-23 pl9 5040%F

VH-MOR

51

101

151

201

251

301

351

(SEQ ID NO:135): (VH amino acid sequence is 5040Vh)

Q Vv Q0 L v Qg s G A E vV K K P G S 8
CAGGTGCAAT TGGTTCAGTC TGGCGCGGAA GTGAAARAAC CGGGCAGCAG
GTCCACGTTA ACCAAGTCAG ACCGCGCCTT CACTTITTITG GCCCGTCGTC

VvV K V S C K A S G G T F 8 S N Y I
CGTGAAAGTG AGCTGCARAG CCTCCGGAGG CACTTTTTCT TCTAATTATA
GCACTTTCAC TCGACGTTTC GGAGGCCTCC GTGARAARGA AGATTAATAT

s W v R Q A P G Q &G L B W M G I
TTTCTTGGGET GCGCCAAGCC CCTGGGCAGG GICTCGAGTG GATGGGCATT
AMRAGAACCCA CGCGGTTCGG GGACCCGTCC CAGAGCTCAC CTACCCGTAR

S P G T G I N A Y Y A Q K F Qg G R -
TCTCCTGGTA CTGGTATTARA TGCTTATTAT GCTCAGAAGT TTCAGGGTCG
AGAGGACCAT GACCATAATT ACGAATAATA CGAGTICTTCA AAGTCCCAGC

VT I T A D E S T S T A Y M E L S
GGTGACCATT ACCGCGGATG ABRAGCACCAG CACCGCGTAT ATGGARCTGA
CCACTGGTAA TGGCGCCTAC TTTCGTGGTC GTGGCGCATA TACCTTGACT

5 L R S E D T A V XY Y C A R 8 K
GCAGCCTGCG TAGCGAAGAT ACGGCCGTGT ATTATTGCGC GCGTTCTARAG
CGTCGGACGC ATCGCTTCTA TGCCGGCACA TAATAACGCG CGCABRGATTC

K G M Y G G W T Y P L M M F D L W
ARGGGTATGT ATGGTGGTTG GACTTATCCT CTTATGATGT TTGATCTTTG
TTCCCATACA TACCACCAAC CTGAATAGGA GAATACTACA AACTAGALAC

G Q G T L v T v 8 8

GGGCCAAGGC ACCCTGGTGR CGGTTAGCTC A
CCCGGTTCCG TGGGACCACT GCCARATCGAG T
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IL-23 pl9 5040%%

VK-HCO

1

51

101

151

251

301

(SEQ ID NG:136): (VK amino acid sequence is 4190%)

E I Vv L T Q¢ 8 P A T L 8 1. s P G E
GAGATCGTGC TGACCCAGAG CCCCGCCACC CTGAGCCTGA GCCCCGGCGA
CTCTAGCACG ACTGGGTCTC GGGGCGGTGG GACTCGGACT CGGGGCCGCT

R A T L 5§ C R A 85 Q 5 Vv 8 5 N Y L -

GCGCGCCACC CTGAGCTGCC GCGCCAGCCA GAGCGTGAGC AGCAACTACC
CGCGCGGETGG GACTCGACGG CGCGGTCGGT CTCGCALTCG TCGTTGATGG

A W Y Q0 Q K P G Q@ A P R L L I ¥
TGGCCTGGTA CCAGCAGAAG CCCGGCCAGG CCCCCCGCCT GCTGATCTAC
ACCGGACCAT GGTCGTCTTC GGGCCGGTCC GGGBGGCGGA CGACTAGATG

Y B 8§ R R & T G V P A R F S G 8 G
TACGCCRGCC GCCGCGCCAC CGGCGTGCCC GCCCGCTTCA GCGGCAGCGE
ATGCGGTCGGE CGGCGCGGTG GCCGCACGGG CGGGCGRAAGT CGCCGTCGCC

S G T o F T L T I S S L E P E D F -

CAGCGGCACC GACTTCACCC TGACCATCAG CAGCCTGGAG CCCGAGGACT
GTCGCCGTGG CTGRAGTGGG ACTGGTAGTC GTCGGACCTC GGGCTCCTGA

S Y

AV XY Y C Q Q T 8§ N T P F T F G
TCGCCGTGTA CTACTGCCAG CAGACCAGCA ACACCCCCTT CACCTTCGGC
AGCGGCACAT GATGACGGTC GTCTGGTCGT TGTGGGGGAA GTGGAAGCCG

g G T K Vv BE I K

CAGGGCACCA AGGTGGAGAT CAAG
GTCCCGTGGT TCCACCTCTA GTTC
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IL-23 p19 5040%%
VK-HCQ (SEQ ID NO:137): (VK amino acid sequence is 41907}

E I Vv L T ¢ S P A T L 8§ L 5 P G E
1 GAARATTGTGT TGACACAGTC TCCAGCCACC CTGTCTTTGT CTCCAGGGGA
CTTTAACACA ACTGTGTCAG AGGTCGGTGG GACAGRAACA GAGGTCCCCT

R A T L 5 C R A 5 Q 8 V 5 S N Y L -

51 AAGAGCCACC CTCTCCTGCR GGGCCAGTCA GAGTGTTAGC AGCRACTACT
TTCTCGGTGG GAGAGGACGT CCCGGTCAGT CTCACABTCG TCGTTGATGA

A W Y 2 9 K P G QO A P R L L I ¥
101 TAGCCTGGTA CCARCAGARAA CCTGGCCAGG CTCCCAGGCT CCTCATCTAT
ATCGGACCAT GGTTGTCTTT GGACCGGTICC GAGGGTCCGA GGAGTAGATA

Y A S5 R R A T G vV P A R F § G 8§ G-
151 TACGCATCCC GCAGGGCCAC TGGCGTGCCA GCCAGGTTCA GTGGCAGTGS
ATGCGTAGGG CGTCCCGGTG ACCGCACGGT CGGTCCAAGT CACCGTCACC

5 6 T o F T L T T S 5 L E P E D F
201 GTCTGGGACA GACTTCACTC TCACCATCAG CAGCCTAGAG CCTGAAGATT
CAGACCCTGT CTGAAGTGAG AGTIGGTAGTC GTCGGATCTC GGACTTCTRA

A V XY Y C Q g T 5 N T P F T F G
251 TTGCAGTTTA TTACTGTCAG CAGACTTICTA ATACTCCTTT TACCTTTGGC
AACGTCAAAT AATGACAGTC GTCTGAAGAT TATGAGGAAA ATGGAAACCG

Q G T K vV E I K

301 CAGGGTACGA AAGTTGAAAT TARA
GTCCCATGCT TTCAACTTTA ATTT
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IL-23 pl9 5040%E
VK-HCC (SEQ ID NO:138): (VK amino acid sequence is 4130F%)

E I VvV L T Q S P A T L 5§ L S P G E
1 GAGATCGTGC TGACCCAGAG CCCGGCGACC CTGAGCCTGT CTCCGGGCGAR
CTCTAGCACG ACTGGGTCTC GGGCCGCTGG GACTCGGACAE GAGGCCCGCT

R A 7T L s C R A S Q 5 VvV 8§ S N Y L -

51 ACGTGCGACC CTGAGCTGCA GAGCGAGCCA GTCTGTTTCT TCTAATTATC
TGCACGCTGG GACTCGACGT CTCGCTCGGT CAGACAAAGA AGATTAATAG

A W Y Q QO K P G Q A P R L L I ¥
101 TGECTTGGTA CCAGCAGRAAA CCAGGTCAAG CACCGCGTCT ATTAATTTAT
ACCGAACCAT GGTCGTCTTT GGTCCAGTTC GTGGCGCAGA TAATTAAATA

Y A S5 R R A T G Vv P A R F 8§ G 8 G
151 TATGCTTCTC GTCGTGCAAC TGGGGTCCCG GCGCGTTTTA GCGGCTCTEG
ATACGRAGAG CAGCACGTTG ACCCCAGGGC CGCGCAABAT CGCCGAGACE

5 G T D F T L T I S S L E P E D F :

201 ATCCGGCACG GATTTTACCC TGACCATTAG CAGCCTGGAR CCTGAAGACT
TAGGCCGTGC CTAAAATGGG ACTGGTAATC GTCGGACCTT GGACTTCTGA

AV Y ¥ C ¢ Q T S N T P F T F G
251 TTGCGGTGTA TTATTGCCAG CAGACTTCTA ATACTCCTTT TACCTTTGGC
AACGCCACAT AATAACGGTC GTCIGAAGAT TATGAGGAARA ATGGRAACCG

Q G T K Vv E I K

301 CAGGGTACGA AAGTTGARAT TAAR
GTCCCATGCT TTCAACTTTA ATTT
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In-23 pl9 375959/
VH-GCE (SEQ ID NO:139): (VH amino acid sequence is 4649rF)

E ¥V Q L v ¢ S G A E V K K P G E s
1 GAGGTGCAGC TGGTGCAGTC TGGAGCAGAG GTGAAAMAGC CCGGGGAGTC
CTCCACGTCG ACCACGTCAG ACCTCGTCTC CACTTTTTCG GGCCCCTCAG

L K I S C K G 5 G Y 5 F 8 N Y W I
51 TCTGAAGATC TCCTGTAAGG GITCTGGATA CAGCTTTAGC AACTACTGGA
AGACTTCTAG AGGACATTCC CAAGACCTAT GTCGARATCG TTGATGACCT

G W V R Q M F G K G L E W M G I
101 TCGGCTGGGT GCGCCAGATG CCCGGGARAG GCCTGGAGTE GATGGGGATC
AGCCGACCCA CGCGGTCTAC GGGCCCTTTS CGGACCTCAC CTACCCCTAG

I D P s N 5 Y T R Y 8 P 5 F G Q-
151 ATCGACCCTA GCAACTCTTA CACCAGATAC AGCCCGTCCT TCCAAGGCCA
TAGCTGGGAT CGTTGAGAAT GTGCTCTATGC TCGGGECAGGA AGETTCCGLT

vV T I 5 A D K s I s T A Y L Q W 5
201 GGTCACCATC TCAGCCGACA AGTCCATCAG CACCGCCTAC CTGCAGTGGA
CCAGTGGTAG AGTCGGCTGT TCAGGTAGTC GTGGCGRATG GACGTCACCT

A e s

S L K A S5 D T A M Y Y C A R W Y
251 GCAGCCTGAA GGCCTCGGAC ACCGCCATGT ATTACTGTGC GAGATGGTAC
CGTCGGACTT CCGGAGCCTG TGGCGGTACA TAATGACACG CTCTACCATG

Y K P F D Vv Ww G Q0 G T L v T vV 8 s
301 TACAAGCCCT TCGACGTGTG GGGCCAGGGEC ACCCTGGTGA CCGTGRAGCAG
ATGTTCGGGA AGCTGCACAC CCCGGTCCCG TGGGACCACT GGCACTCGTC

5

351 ¢
G
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IL-23 pl9 375950
VH-HCO (SEQ ID NC:140): (VH amino acid seguence is 4649rF)

E Vv Q L v Q 5 G A E vV KR K P G E S§
1 GAGGTGCAGC TGGTGCAGAG CGGCGCCGAG GTGAAGARGC CCGGCGAGAG
CTCCACGTCG ACCACGTCTC GCCGCGGCTC CACTTCTTCG GGCCGCTCTC

L K I 5 C K G 5 G Y 5 F 8 N Y W I
51 CCTGRAGATC AGCTGCAAGG GCAGCGGCTA CAGCTTCAGC AACTACTGGA
GGRCTTCTAG TCGACGTTCC CGTCGCCGAT GTCGAAGTCG TTGATGACCT

G W Vv R O M P G K G L E W M G I
101 TCGGCTGGGT GCGCCAGATG CCCGGCRAGG GCCTGGAGTG GATGGGCATC
AGCCGACCCA CGCGGTCTAC GGGCCGTTCC CGGACCTCAC CTACCCGTAG

I b P 8 N 5 ¥ T R Y § P S F Q G Q -
151 ATCGACCCCA GCAACAGCTA CACCCGCTAC AGCCCCAGCT TCCAGGGCCA
TAGCTGGGGET CGTTGTCGAT GTGGGCGATG TCGGGGTCGA AGGTCCCGET

-V T I S A D K s I 5 T A Y L ¢ w 8§
201 GGTGACCATC AGCGCCGACA AGAGCATCAG CACCGCCTAC CTGCAGTGGA
CCACTGGTAG TCGCGGCTGT TCTCGTAGTC GTGGCGEATG GACGTCACCT

PR

S L K A 5 D T A M ¥ ¥ C A R W Y
231 GCAGCCTGAA GGCCAGCGAC ACCGCCATGT ACTACTGCGC CCGCTGGTAC
CGTCGGACTT CCGGTCGCTG TGGCGGTACA TGATGACGCG GGCGACCATG

Y K P F D v W G Q0 G T L. Vv T v 8 8
301 TACAAGCCCT TCGACGTGTG GGGCCAGGGC ACCCTGGTGA CCGTGAGCAG
ATGTTCGGGA AGCTGCACAC CCCGGTCCCG TGEGGACCACT GGCACTCETC

S

351 cC
G
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IL-23 p19 375980/G8
VH-MOR (SEQ ID NO:141): (VH amino acid sequence is 4649rf)

E VvV Qg L Vv 0 8 G A E vV K K P G E 8§
1 GAGGTGCAART TGGTTCAGAG CGGCGCGGAR GTGAAAARAC CGGEECGRARG
CTCCACGTTA ACCAAGTCTC GCCGCGCCTT CACTTTTTTG GCCCGCTTEC

L K I S C K G 5 G Y 5 F S N Y w I
31 CCTGAAAATT AGCTGCAAAG GTTCCGGATA TTCCTTTTCT AATTATTGGA
GGACTTTTAA TCGACGTTTC CAAGGCCTAT BAAGGAARAGA TTAATAACCT

G W Vv R oM P G K G L E W M G I
101 TTGGTTGGGT GCGCCAGATG CCTGGGAAGE GTCTCGAGTG GATGGGCATT
AACCAACCCA CGCGGTCTAC GGACCCTTCC CAGAGCTCAC CTACCCGTARA
CDRZ

I D P 8§ N 5 Y T R Y 5 P 5 F g G Q -
151 ATCGATCCGT CTAATAGCTA TACCCGCTAT TCTCCGAGCT TTCAGGGCCA
TAGCTAGGCA GATTATCGAT ATGGGCCATA AGAGGCTCGA AAGTCCCGGT

-V T I S A D K 35 I 8 T A Y L ¢ w s
201 GGTGACCATT AGCGCGGATA AMAGCATTAG CACCGCGTAT CTTCAATGGA
CCACTGGTAA TCGCGCCTAT TTTCGTAATC GTGGCGCATA GAAGTTACCT

- e e

- 5 L K A § D T A M Y Y C A R W Y
251 GCAGCCTGAA AGCGAGCGAT ACGGCCATGT ATTATTGCGC GCGTTGETAT
CGTCGGACTT TCGCTCGCTA TGCCGGTACA TAATAACGCGE CGCRACCATA

Y K P F D vV W G Q0 G T L v T v § 5§
301 TATAAGCCTT TTGATGITTG GGGCCAAGGC ACCCTGGTGA CGGTTAGCTC
ATATTCGGAA AACTACAAMAC CCCGGTTCCG TGGGACCACT GCCAATCGAG

s

351 A
T
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IL-23 pl9 375959/08
VL-GCE ({SEQ ID NO:142): (VL amino acid sequence is 5059%)

Q s V L T ¢ F F 5 V S G A P G Q@ R -
1 CAGTCTGTGC TGACGCAGCC GCCCTCAGTG TCTGEGGCCC CAGGGCAGAG
GTCAGACACG ACTGCGTCGG CCGGAGTCAC AGACCCCGGG GTCCCGTCTC

sV T I S C T G § 5 8 N I G S G Y D -
51 GGTCACCATC TCCTGCACTG GGAGCAGCTC CAACATCGGG AGCGGTTATS
CCAGTGGTAG AGGACGTGAC CCTCGETCGAG GTTGTAGCCC TCGCCAATAC

vV H W Y ¢ Q L P G T A P K L L I
101 ATGTACACTG GTACCAGCAG CTTCCAGGAR CAGCCCCCAA ACTCCTCATC
TACATGTGAC CATGGTCGTC GAAGGTCCTT GTCEGGGGTT TGAGGAGTAG

Y G N 3 K R F 5 G Vv P D R F 5 G 8
151 TATGGTAACA GCARGCGGCC CTCAGGEGTC CCTGACCGAT TCTCTGGCTC
ATACCATTGT CGTTCGCCGG GAGTCCCCAG GGACTGGCTA AGAGACCGAG

- K 35 G T 5 & s L A T T &6 L Q § E D -
201 CAAGTCTGGC ACCTCAGCCT CCCTGGCCAT CACTGGGCTC CAGAGCGAGG
GTTCAGACCG TGGAGTCGGA GGGACCGGTA GTGACCCGAG GTCTCGCTCC

-+ BE A D Y ¥ C A S W T D G L S L Vv
251 ATGAGGCTGA TTATTACTGC GCCAGCTGGA CCGACGGCCT GAGCCTGGTS
TACTCCGACT AATAATGACG CGGTCGACCT GGCTGCCGGR CTCGGACCAC

V F G G G T K L T Vv L G
301 GTGTTCGGCG GCGGCACCAA GCTGACCGTG CTGGGC
CACAAGCCGC CGCCGTGGTT CGACTGGCAC GACCCG
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IL-23 plg 375g98w/es
VL~HCO [SEQ ID NO:143): (VL amino acid sequence is 5059%)

g 5 v L T ¢ P P 5 v 5 G A P G Q@ R -
1 CAGAGIGTGC TGACCTAGCC CCCCAGCETE AGCGGCGCCC CCGGCCAGCG
GTCTCECACG ACTGGETCGE GGGGTCGCAC TCGCCGLGES GGCCGGTCGC

VT I 5 C T @G 5 8 s N I G S G Y D -
51 CGTGACCATC AGCTGCACCG GCAGCAGCAG CAACATCGGC AGCGGCTACGE
GCACTGGTAG TCGRCGTGGC CEGTCGTCGTC GTTGTAGCCE TCGCCGATGC

- V. H W Yy @ 0 L P G T A P K L L I
101 ACGTGCACTG GTACCAGCAG CTGCCCGGCA CCGCCCCCAA GCTGCTGATS
TGCACGTGAC CATGGTCGTC GACGGGCCGT GGCGGGGETT CGACGACTAG

Y G N 3 K R P 5 G vV P D R P 5 G 8§

1531 TACGGCAACA GCAAGCGCCC CAGCGGCGTE CCCGACCGCT TCAGCGGCAG
ATGCCGTTGT CGTTCGCGGG GTCGCCGCAC GGGCTGGCGA AGTCGCCGTC
K 8 6 T 8§ A S L A I T G L Q S E D

201 CAAGAGCGGC ACCAGCGCCA GCCTGGCCAT CACCGGCCTC CAGAGCGAGG
GTTCTCGCCG TGGTCGCGET CGGACCGGTA GTEGCCGGAG GTCTCGCTCC

E A D Y Y C A 8 W T D G L 5 L V
251 ACGRGGCCGR CTACTACTGT GCCAGCTGGA CCGACGGCCT GAGCCTGGTG
TGCTCCGGCT GATGATGACA CEGTCGACCT GGCTGCCGGA CTCGGACCAC

VvV F G G G T K L T Vv L G
301 GTGTTCGECE GCGGCACCAA GCTGACCETE CTGGGC
CACAAGCCGC CGCCGTGGTT CGACTGGCAC GACCCE
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IL-23 pl9 375950
VL-MOR (SEQ ID NO:144): (VL amino acid sequence is 5059%)

g 5 VvV L T Q P P 5 v 5 G A P G Q0 R
1 CAGRGCGTGC TGACCCAGCC GCCTTCAGTG AGTGGCGCAC CAGGTCAGCS
GTCTCGCACG ACTGGGTCGG CGGAAGTCAC TCACCGCETG GTCCAGTCGC

v T I 5 C T G 5 8 8 N I G 5 G Y D
51 TGTGACCATC TCGTGTACGE GCAGCAGCAG CAACATTGGT TCTGGTTATG
ACACTGGTAG AGCACATGCC CGTCETCGTC GTTGTAACCA AGACCAATAC

Vv H W Y Q9 @ L P G T A P K L L I
101 ATGTGCATTG GTACCAGCAG TTGCCCGGGA CGGCGCCGAA ACTTCTGATT
TACACGTAAC CATGGTCGTC AACGGGCCCT GCCGCGGCTT TGAAGACTAA

Y G N s K R P 5 G Vv P D R F S G 5

151 TATGGTAATT CTAAGCGTCC CTCAGGCGTG CCGGATCGTT TTAGCGGATC
ATACCATTAA GATTCGCAGG GAGTCCGCAC GGCCTAGCAA AATCGCCTAG

K 5 G T § A S L A T T & L Q S E D

201 CARRAGCGGC ACCAGCGCGA GCCTTGCGAT TACGGGCCTS CAAAGCGAAG
GTTTTCGCCE TGGTUGCGCT CGGAACGCTA ATGCCCGGAC GTTTCGCTTC

E A D Y Y C A 58 W T D G L 5 L WV
251 ACGAAGCGGA TTATTATTGC GCTTCTTGGA CTGATGETOT TTCTCTTGTT
TGCTTCGCCT AATAATAACG CGAAGAACCT GACTACCAGA AAGAGAACAA

LI

v F G G G T K L T ¥ L G
301 GTGTTTGGCG GCGGCACGAAR GTTAACCGTT CTTGEGE
CACAAACCGC CGCCGTGCTT CAATTGGCAA GAACCE
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Table 10

SEQ ID NO:145 (human IL-23p19 subunit)
Met Leu Gly Ser Arg Ala Val Met Leu Leun

1
Ala

Cys

Pro

Thr

65

Gly

Leu

Pro

Leu

Gln

145

Leu

Ala

Gln

Gln

Leu

50

Asn

Leu

Ile

Ser

Gly

130

Gln

Arg

Arg

Gly

Gin

35

Val

Asp

Arg

Phe

Leu

115

Leu

Ile

Fhe

Val

Arg

20

Leu

Gly

Val

Asp

Tyr

100

Leu

Ser

Pro

Lys

Phe
180

5
Ala

Ser

His

Pro

Asn

B3

Glu

Pro

Gln

Ser

Ile

165
Ala

Val

Gln

Met

His

70

Ser

Lys

Asp

Leu

Leu

150

Leu

His

Pro

Lys

Asp

55

Ile

Gln

Leu

Ser

Leu

135

Ser

Arg

Gly

Gly

Leu

40

Leu

Gln

Phe

Leu

Pro

120

Gln

Pro

Ser

Ala

143

Gly

25

Cys

Arg

Cys

Cys

Gly

105

Val

Pro

Ser

Leu

Ala
185

10

Ser

Thr

Glu

Gly

Leu

90

Ser

Ala

Glu

Gln

Gln

170
Thr

Leu

Ser

Leu

Glu

Asp

75

Gln

Asp

Gln

Gly

Pro

155

Ala

Leu

Leu

Pro

Ala

Gly

60

Gly

Arg

Ile

Leu

His

140

Trp

Phe

Ser

Leu

Ala

Trp

45

Asp

Cys

Ile

Fhe

His

125

His

Gln

Val

Pro

Pro

Trp

30

Ser

Glu

Asp

His

Thr

110

Ala

Trp

Arg

Ala

Trp

15

Thr

Ala

Glu

Pro

Gln

95

Gly

Ser

Glu

Leu

Val
175

Thr

Gln

His

Thr

Gln

80

Gly

Glu

Leu

Thr

Leu

160
Ala






10. A composition comprising at least one isolated IL-23p19 antibody according to claim 1

and at least one pharmaceutically acceptable carrier or diluent.

11. A composition according to claim 10, further comprising at least one compound or
polypeptide selected from a detectable label or reporter, a TNF antagonist, an anti-infective
drug, a cardiovascular (CV) system drug, a central nervous system (ANS) drug, an
autonomic nervous system (ANS) drug, a respiratory tract drug, a gastrointestinal (GI) tract
drug, a hormonal drug, a drug for fluid or electrolyte balance, a hematologic drug, an
antineoplastic, an immunomodulation drug, an opthalmic, otic or nasal drug, a topical drug, a

nutritional drug, a cytokine, and a cytokine antagonist.

12. Use of an antibody according to claim | in the manufacture of a medicament for

diagnosing or treating an [L-23 related condition.

13. The use of claim 12, wherein the IL-23 related condition is sclected from the group
consisting of psoriasis, psoriatic arthritis, Crohn's disease, multiple sclerosis, optic neuritis,

and clinically isolated syndrome.

14. A medical device, comprising an IL-23p19 antibody according to claim 1, wherein said
device is suitable for contacting or administering said IL-23p19 antibody by at least one
mode selected from parenteral, subcutaneous, intramuscular, intravenous, intrarticular,
intrabronchial, intraabdominal, intracapsular, intracartilaginous, intracavitary, intracelial,
intracerebellar, intracerebroventricular, intracolic, intracervical, intragastric, intrahepatic,
intramyocardial, intraosteal, intrapelvic, intrapericardiac, intraperitoneal, intrapleural,
intraprostatic, intrapulmonary, intrarectal, intrarenal, intraretinal, intraspinal, intrasynovial,
intrathoracic, intrauterine, intravesical, intralesional, bolus, vaginal, rectal, buccal, sublingual,

intranasal, and transdermal.

15. An article of manufacture for human pharmaceutical or diagnostic use, comprising
packaging material and a container comprising a solution or a lyophilized form of an IL-

23p19 antibody according to claim 1.

16. The article of manufacture of claim 15, wherein said container is a component of a

parenteral, subcutaneous, intramuscular, intravenous, intrarticular, intrabronchial,
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intraabdominal, intracapsular, intracartilaginous, intracavitary, intracelial, intracerebellar,
intracerebraventricular, intracolic, intracervical, intragastric, intrahepatic, intramyocardial,
intraosteal, intrapelvic, intrapericardiac, intraperitoneal, intrapleural, intraprostatic,
intrapulmonary, intrarectal, intrarenal, intraretinal, intraspinal, intrasynovial, intrathoracic,
intrauterine, intravesical, intralesional, bolus, vaginal, rectal, buccal, sublingual, intranasal, or

transdermal delivery device or system.
17. A method for producing an isolated IL-23p19 antibody according to claim 1, comprising
providing a host cell or transgenic animal or transgenic plant or plant cell capable of

expressing in recoverable amounts said antibody.

18. An IL-23p19 antibody produced by the method according to claim 17.
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