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20  receptor binding with IL-1a and IL-1B, blocking their role in immune activation. Recent years

have seen the addition of other molecules to the IL-1 superfamily including IL-18 (see Dinarello
CA (1994) FASEB J. 8 (15): 1314-25; Huising, MO, et. al., (2004) Dev. Comp. Immunol. 28 (5):
395-413) and six more genes with structural homology to IL-1a, IL-1p or IL-1RA. These latter
six members are named IL1F5, IL1F6, IL1F7, IL1F8, IL1F9, and IL1F10. In accordance, IL-1a,

25 IL-1PB, and IL-1RA have been renamed IL-1F1, IL-1F2, and IL-1F3, respectively (see Sims JE, et
al., (2001) Trends Immunol. 22 (10): 536-7; Dunn E et al.,(2001) Trends Immunol. 22 (10): 533—
6). A further putative member of the IL-1 family has been recently described that is called IL-33
or [L-1F11, although this name is not officially accepted in the HGNC gene family nomenclature
database.

30 IL-1a and IL-1B: Both IL-1a and IL-1p are produced by macrophages, monocytes and
dendritic cells. They form an important part of the inflammatory response of the body against
infection. These cytokines increase the expression of adhesion factors on endothelial cells to
enable transmigration of leukocytes, the cells that fight pathogens, to sites of infection and re-set
the hypothalamus thermoregulatory center, leading to an increased body temperature which

35  expresses itself as fever. IL-1 is therefore called an endogenous pyrogen. The increased body



expresses itself as fever. EL-1 is therefore called an endogenous pyrogen.
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enzyme (ICE). The 3-dimensional structure of the mature forms of each member of the human IL-

25 1 superfamily is composed of 12-14 B-strands producing a barrel-shaped protein.

IL-1a is a pleiotropic cytokine involved in various immune responses, inflammatory
processes, and hematopoiesis. IL-1 a is produced by activated macrophages, stimulates
thymocyte proliferation by inducing IL-2 release, B-cell maturation and proliferation, and
fibroblast growth factor activity. [L-1a proteins are involved in the inflammatory response, being

30 identified as endogenous pyrogens, and are reported to stimulate the release of prostaglandin and
collagenase from synovial cells. It is produced as a proprotein that is proteolytically processed by
calpain and released in a mechanism that is still not well studied. This gene and eight other
interleukin 1 family genes form a cytokine gene cluster on chromosome 2. IL-1a and its disease-
causing effects are described in detail in Ibelgaufts, Lexikon Zytokine (Cytokine Dictionary),

35 Medikon Verlag, Munich 1992, and in the literature cited therein. Reference is also made to the
undesirable effects of IL. 1a in, for example, Oppenheimet al., Immunology Today 7 (1986) 45-



cal pain and released in a nechanismthat is still not well studied. This
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having an am no aci d sequence sel ected fromthe group consisting of of SEQ
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antl gdy,hu%a.g b QLa dual specific antibody, a DVD, a Fab', a bispecific
anti body, ?‘B or a Fv. In another aspect, the bi ndi ng protein
descri bed aboue ompesdt thesmentieepyvidésai bindimgproe iyl cobiptising & earsibleriteadoriminn

sel ected fromthe group.consisting of; a nst ant damai n human
G condPLRTPHE RIS HEE AT PO 00 sebsie aares Hom S eorg el ant
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bi ol ogi cal function of
human IL-1a. In another aspect, the binding protein comprises a variable heavy chain

polypeptide and a variable light chain polypeptide selected from the group consisting of; SEQ ID
25 NO.:38 & SEQ ID NO.:44, SEQ ID NO.:40 & SEQ ID NO.:44, SEQ ID NO.:48 & SEQ ID
NO.:49, SEQ ID NO.:50 & SEQ ID NO.:51, SEQ ID NO.:52 & SEQ ID NO.:53, and SEQ ID
NO.:54 & SEQ ID NO.:55. The binding protein described above, wherein said binding protein is
an immunoglobulin molecule, a disulfide linked Fv, a monoclonal antibody, a scFv, a chimeric
antibody, a single domain antibody, a CDR-grafted antibody, a diabody, a humanized antibody, a
30  multispecific antibody, a Fab, a dual specific antibody, a DVD, a Fab’, a bispecific antibody, a
F(ab’)2, or a Fv. In another aspect, the binding protein described above comprises a heavy chain
immunoglobulin constant domain selected from the group consisting of; a human IgM constant
domain, a human IgG4 constant domain, a human IgG1 constant domain, a human IgE constant
domain, a human IgG2 constant domain, a human IgG3 constant domain, and a human IgA

35  constant domain. In another aspect, the binding protein of the invention further comprising a
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In another embodiment the antibody construct is glycosylated. Preferably the
25  glycosylation is a human glycosylation pattern.

In another embodiment the binding protein, disclosed above exists as a crystal.
Preferably the crystal is a carrier-free pharmaceutical controlled release crystal. In one
embodiment the crystallized binding protein has a greater half life in vivo than its soluble
counterpart. In another embodiment the crystallized binding protein retains biological activity

30  after crystallization.

One aspect of the invention pertains to an isolated nucleic acid encoding any one of the
binding proteins disclosed above. A further embodiment provides a vector comprising the
isolated nucleic acid disclosed above wherein said vector is selected from the group consisting of
pcDNA; pTT (Durocher et al., Nucleic Acids Research 2002, Vol 30, No.2); pTT3 (pTT with

35  additional multiple cloning site; pEFBOS (Mizushima, S. and Nagata, S., (1990) Nucleic acids
Research Vol 18, No. 17); pBV,; pJV; and pBJ.



Research Vol 18, No. 17); pBV; pJV, and pBJ.In another aspect a host cell
Is transformed with the vector disclosed above. In one aspect the host cell

i s a prokeioyotoms7erel | i ncluding but not Iimted to E. ColPCT/USpo1@/onekat ed
enbodi ment the host cell is a eukaryotic cell including but not limted to
a protist cell I n 0 pect the
host cell is éﬂ an%@m %pggteacdé)ﬁcg %angf% g}tt"g %?4 d%%{os%d atbove gﬁ—@ﬁ gand CCs;

or af un@qiecnhé hosscrdlhis aproﬁawoﬂmeﬂng&n&hngmnt satilmiited to BiIColinIn msatdd cel | such

as Sf9. Anot o f. th 1.0 r oy de arrethod of rodumga
b ndi ng SPBPEPRREREoR s R BHE St A Re by o8P g B! sLPE e host
cel|'s di sell,pteelcellmi urighl c@11C I driglagpetertle higkt exlde s namindhlibn ealisindudihg, Guerdt t 0
produce bi ndi r ot bi nds | a, Anot her enbodi ment pr VI des a
bi ndi Ag 3 ed i cfgcéig] Qﬁéglf'é?lrfﬁﬁf‘tflhtaﬁéa%%‘ﬂ‘a&“aF%‘&Y‘&‘é“eérr AN ©

enbodi merichis@W.des a corrp05|tion for the rel ease of a binding prote| n
wherein the conpasition conprises a fornulation which in turn co rlses a

crystal | ized HinRHienesppstof beinveptiqparayidss agrpthadiof podycien binding pragin that
crystall 'b%ﬂ@'ﬂ?'i‘&'c'% ?Msxﬁé’&llfﬁﬁﬁé snﬁﬁle%r&e 'h@&%@llsa&?&vo%e@mv@& d AR HRMUm and

at |l east one polymeric carriefr. I n one aspect the polymeric carrier Is a
pol yner sefecomstitidns swfficient toprqdmeea bﬁdanwognﬂhp bmdnilirém Agothér engobimepticr yl i ¢
e ouP DO YRR ) BT B BB 0ES)  PLY,
4ag| d) or PLGA, Oqla@h&o?ﬁxeilmﬂmoxe?slawbmp@stitﬁhl ,foipthé yele(gseaqsfracﬂnﬁchhg:)mﬂe;n witdrgin Ithe g
bol y T ( oG seBRETEA Srmufhibs Spish i Bt seberlss » SRRy bhgear@ihol - pol v
(vinyl py rcf;@{aildedla)nbodse&cﬁhtﬁma&mfybtdml@d andidody cwﬂﬁga{e Bldielosédadoveydiarag ,

pl uroni c pol yols, ~al bum n, gi nate, cellul ose and cel| ul ose derjvatives,
col | agen ngrsdintind gilpast prf PQ%%‘HSFB‘H'FE 19 opgyaspeft ths ROLERERS CREEs S a polymer

gl ycasi nQelkytsBiem ofidlbrimdre of e biap eshiatihgdes pol?¥&ﬂﬂ§ agiasl p@@ﬂ@}a&i&&fﬁat&d)er eof .
I n anot her aspect the ingredient is selected fromthe roug conS|st|n of

al bumi n, P§l¥c§?‘8§‘é acids)eppdy Gabydridgp poly(depsipeptide)pobhipeters ppb élagtic ackl), poly
cycl OdeXt(fabt'ib-coU@Hb% xae} &%@A %Bl‘;} (%y&ekyba@ﬁté;%rf&clayﬂofaeﬁnw y&ap! . Anot her

enbodi ment provides a eat risi'ng the step of

gdm Im st ddip¥ARoRey; nqbe(eﬁwmglyaﬂ) @plyéewﬂméymmetbacrxlﬁ@demﬁbbsu tion
conpr | ot AR Prospfehed ERt ol 859, L KIAR e B BT ARy aoh AT, | O

acce0ablaghysizide-iadty] vinyl ethef copoharers nbmimmluolsr, hlbupiva rigetsutslloleke adnposi ti on
COMDI | 5% efihod: 3o LG FOARlec S ORENAL RO Oflieal 1 1 2 i st der

in which none aspect the additional agent
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cyt ot oxi the? 19gGrQ<Elént 1nglle%g8@r | the group consisting of albumin, sucrose, trehalose, lactitol,
gelatin, hydroxypropyl-B- cyclodextrin, methoxypolyethylene glycol and polyethylene glycol.
25  Another embodiment provides a method for treating a mammal comprising the step of
administering to the mammal an effective amount of the composition disclosed above.

The invention also provides a pharmaceutical composition comprising a binding protein
as disclosed above and a pharmaceutically acceptable carrier. In a further embodiment the
pharmaceutical composition comprises at least one additional therapeutic agent for treating a

30  disorder in which IL-1a activity is detrimental. In one aspect the additional agent is selected
from the group consisting of: Therapeutic agent, imaging agent, cytotoxic agent, angiogenesis
inhibitors; kinase inhibitors; co-stimulation molecule blockers; adhesion molecule blockers; anti-
cytokine antibody or functional fragment thereof; methotrexate; cyclosporin; rapamycin; FK506;
detectable label or reporter; a TNF antagonist; an anti-rheumatic; a muscle relaxant, a narcotic, a

35  non-steroid anti-inflammatory drug (NSAID), an analgesic, an anesthetic, a sedative, a local

anesthetic, a neuromuscular blocker, an antimicrobial, an antipsoriatic, a corticosteriod, an
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antibody or fragment thereof, and the sample or the control sample, wherein a statistically
25  significant change in the formation of the complex in the sample relative to the control sample is
indicative of the presence of the IL-1a in the sample.
In yet another aspect, this application provides a method for detecting the presence of IL-
la in vivo (e.g., in viva imaging in a subject). The subject method can be used to diagnose a
disorder, e.g., an IL-1a - associated disorder. The method includes: (i) administering the anti- IL-
30  lo antibody or fragment thereof as described herein to a subject or a control subject under
conditions that allow binding of the antibody or fragment to IL-1a; and (ii) detecting formation
of a complex between the antibody or fragment and IL-1a, wherein a statistically significant
change in the formation of the complex in the subject relative to the control subject is indicative

of the presence of IL-1a.
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25  immunodeficiency (common variable hypogammaglobulinaemia), dilated cardiomyopathy,

female infertility, ovarian failure, premature ovarian failure, fibrotic lung disease, cryptogenic
fibrosing alveolitis, post-inflammatory interstitial lung disease, interstitial pneumonitis,
connective tissue disease associated interstitial lung disease, mixed connective tissue disease
associated lung disease, systemic sclerosis associated interstitial lung disease, rheumatoid

30 arthritis associated interstitial lung disease, systemic lupus erythematosus associated lung
disease, dermatomyositis/polymyositis associated lung disease, Sjogren's disease associated lung
disease, ankylosing spondylitis associated lung disease, vasculitic diffuse lung disease,
haemosiderosis associated lung disease, drug-induced interstitial lung disease, fibrosis, radiation
fibrosis, bronchiolitis obliterans, chronic eosinophilic pneumonia, lymphocytic infiltrative lung

35 disease, postinfectious interstitial lung disease, gouty arthritis, autoimmune hepatitis, type-1

autoimmune hepatitis (classical autoimmune or lupoid hepatitis), type-2 autoimmune hepatitis
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paroxysmal), atrial flutter, atrioventricular block, B cell lymphoma, bone graft rejection, bone
marrow transplant (BMT) rejection, bundle branch block, Burkitt's lymphoma, Burns, cardiac

30  arrhythmias, cardiac stun syndrome, cardiac tumors, cardiomyopathy, cardiopulmonary bypass
inflammation response, cartilage transplant rejection, cerebellar cortical degenerations, cerebellar
disorders, chaotic or multifocal atrial tachycardia, chemotherapy associated disorders, chromic
myelocytic leukemia (CML), chronic alcoholism, chronic inflammatory pathologies, chronic
lymphocytic leukemia (CLL), chronic obstructive pulmonary disease (COPD), chronic salicylate

35  intoxication, colorectal carcinoma, congestive heart failure, conjunctivitis, contact dermatitis, cor

pulmonale, coronary artery disease, Creutzfeldt-Jakob disease, culture negative sepsis, cystic



acute renal failure, adenocarcinomas, aerial ectopic beats, AIDS denentia
conpl ex, al cohol i nduced hepatitis; allergic conjunctivitis, allergic
contact dworeato/siw2 allergic rhinitis, allograft rejectipom/Uusadiploos2is
antitrypsin deficiency, anyotrophic |ateral sclerosis, anem a, angina

pectori s i b?nsgseé ; rinertgerrg Ca%'sc!cia?e%%s%%e?t b%rrﬁﬁnt%g}uléiligtgc?’ ée%reﬁgéfihéd'{seases ,
ant i phosphol I prd> synar ,anti-receptor nypersensitivirty reactions, aordic

and per i plergua hemorehagici foves, deamatitis clecthatslegit icamlitions,tdéabetab, dinpptes mekitispn,
arteriosclerosis, arterioven fistula, ataxi afrial fibri.llatign
(Sust ) netreee feiosRpionb pesss e 1+ Py 85855 Riwlh forbester ity cel
Iby rrglhorrg,diéammbolgm{(ﬂasm g&r%ﬁh,iml'smyﬂﬁroﬂﬁﬁxﬂ ﬁmdllera%a&ﬁﬁgg midu(:a\ﬂr?]vefrﬁmect i on,

undl e branch bl oc Burkitt's oma, Burns, cardiac arrhythnm as,
cardi dc ¥ ewhﬁw%@, Xre&wl?laltb@% S doggyie AP CE SN S5eionar y
bypass i nhépaalBhidifis,RERARIHE, erfddEAndpalS, dpighite dteid-Bireikds¥ectiol ebel | ar
cortical degenerations, cerebellar disorders, chaotic or nultifocal atrial

t achycar dnahirogplalein erenppmideband csrebella diserderss familishhesatephagrsyifcyti ¢ | eukenia
(CM) . chiffHoRisBbGRRR! fefMhymiE Ripisnt tidctiBFRE QL ¥hPbi8) kit Ral pefipHaR C

| ynphocytic | eukema (CLL), chronic Obstructive pul nonary disease (COPD),
chroni ¢ satetial disenders; fyngpk sepaisi 29 ganeringr gastria lcen glomeoyar nepluitigesseft egecHemr t

fai | uge, | DS VL i S s D rtery
i seato, TR A drtisbieSorpfRRG! O Tk blshivelish MO tue EPRAARTNIA
cysticfi rgsisms, heiry ol leekentie HaplyrrardernSpatt diskasti, diashiteots's thyexiditis,ihay fever,

pugilisti | L.nat i i ! h r lc.fever, dermatitis,
Gor et ol Gont SRt Baloh it REARRS 1R SR L RS Hfhic o7 -
at er i osclsgndrdomethtinstedygie thrbinbbdaysapetie wrpbadyendirheges bepatiiid @) cldis bomdjest i ve

g, ar ugromRio A" RETEREREY aberGreds Bosslalcute e, MR GHERHRER dbRbRs. -

dopanisne hypsrebicityTeactlbnsg hygessnditivityipyeuntaiteRypefeis p)talpokiyéici havement

endocarditis, epndogrjnopathy, epiglottitis, epstein-parr virus infection,
or yt hr omdisardrearyPathalmit Pituhiy peral it svalyations Hioptis, Alisons iseie

hemat ophagiegaiit pullnyhar Gibiosis] @EY6Sh&diatéEdybdtodifity T Sthediy lieftilé §iet i on,
Friedreich's ataxia, functional peripheral arterial disorders, fungal

sepsi s, JHSCYHgPRNeinlgaaprtionohihcirta Biloeer bIiaHZiRBBAIRIP SXPOYFEf t rej ection
of any origéfyQitishb§HEpticHediis) Al i¥.GefeRRSibS injiy,a5BhBARI strbie juvBRRl S,

granul omas due to intracellular organisns, hairy cell |eukem a,

Hal | &0r orrmatgidharshrigs.guvesde sniead museasagophyy Kenogisispesompydney rapsplaRkar t
transpl a'}EjeEtﬁxheﬁ%ib&!ﬁa, IBSRRGIMRTRbSY, JesidAs BPHE @ArMédsﬁinal@ﬁ&PrhMﬁﬂe&erh‘aL . C
syndrorre/thronho_yt_l c thronbocytopeni c purpura, henorrhage, hepatitis (A,
H s bundIteansplany rejpetiens lynpphedernp.analarisg malignams Lywphantay malignggihistiosytgsisease,
hyper ki net j | ders, . S LA ¥ f l: itivity
mearmon ¢y e e, HeRRE(E honidREP R ERRCR b bofic AR HeraNERELAERS

hypot hal amtochendtiali mdtiyystaair diserieramixed eomlectiveitionve disdisepatroclongdlddingopathy,
i'sfﬁgzﬁfé,rﬁuﬁ{%@gﬁggf@a,@ﬂg@? Ys¥enls' REQR} aFionAMenbI BYjeMH 1bids SHURhEN afid LY

Machado-Joseph), myasthenia gravis, mycobacterium avium intracellulare, mycobacterium

tuberculosis, myelodyplastic syndrome, myocardial infarction, myocardial ischemic disorders,
nasopharyngeal carcinoma, neonatal chronic lung disease, nephritis, nephrosis,
neurodegenerative diseases, neurogenic I muscular atrophies , neutropenic fever, non- hodgkins

30  lymphoma, occlusion of the abdominal aorta and its branches, occulsive arterial disorders, okt3
therapy, orchitis/epidydimitis, orchitis/vasectomy reversal procedures, organomegaly,
osteoporosis, pancreas transplant rejection, pancreatic carcinoma, paraneoplastic
syndrome/hypercalcemia of malignancy, parathyroid transplant rejection, pelvic inflammatory
disease, perennial rhinitis, pericardial disease, peripheral atherlosclerotic disease, peripheral

35  vascular disorders, peritonitis, pernicious anemia, pneumocystis carinii pneumonia, pneumonia,

POEMS syndrome (polyneuropathy, organomegaly, endocrinopathy, monoclonal gammopathy,
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muscul ar atrophy, inflamuation of the aorta, influenza a, ionizing
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Mence erine- Thomas S ager and Macha ose theni a gravis,
oSt BRI AGT Y R as TSl AT cori CAEL SER e o gy &b
nyel ody plsashdgativeystlirdpamies, rﬁu@&cagleluabeu bR S MllografOeRERnakki SHaRgR C
di sorders, nasopharyngeal carcinoma, neonatal chronic |ung di sease,

nephri ti SYndiemem spall ow%ga?sahéifswéV% seid tumars specific arsyihmige Apinaliatayifs cul ar

at r ophi eSpinoddfbb N4 REFHNEraliéhé dtreptdOtcal hXSHiL, NEud FAPRABRS of AeldetbbiIfil, Of t he
abdoninal aorta and its branches, occulsive arterial di sorders, okt 3

t her apy, SybasHietsFlsrosine agngnesphalisis, Dineenes Hyehilia ebbe gargioyasgulprsaptery EERsr es,
or gangmeqglyaiaLs SRR AilamARR) FsBéRe Eﬁﬁ%@ %@{enﬁ@bxﬁ néh\%de RRRRLEAL T C

i
carci noma, par aneopf}ggt I ¢ syndrone/ hypercal cem a of gnancy, parathyroid
transpl amthmfeq Eesell onFAJpéllh Eelamg‘wcsamthmnyboang@%\@éltermrtémnbacywmmm tis,

: di i ph I
per i car di,gli) 68 @gmse“ &Jrhagwgrg] &ge%hsweﬁcgi%ﬁ@%g% pheral -

vascul ar i'ci ous anem-a, Pnelu
pneunoni dypqsessitivityi, anstdBdIdx@na,ymdnBWO(epmk yrt@arigpatvilar haartgliseases yatigose

endocr in %f%ts hy sculinio C{/%nou[s %1sez%es V€ HXanbo%lsZ{(en%‘cuf;r grelfattlgx N grgpaql?)fﬁnrggp st

per f usi on “syndrone, unp”’ syn F ONE

pr ee01I5anﬁsfeagonPwﬁgreﬁsq)hadms&sqpna neaingivis, Raﬂatsgssoqmmdmmmgbmn ayr;drome,
hyperten nanenon_.and di se

n t her h e,
e moug i Koo SRl Bt B R G orba A e
renovasc leafe cbmalytsymmm AbRp Bndpaamrblympﬂﬁy Actite Jiflantitatore Deaelimatiyppat hy,

sarconas, | er oder ma, nile chore Seni, | mentia of Le 0 type,

ser onegath® WEHRRAY: Z\guteéSﬁ anie, Adui el %@S?assrfgﬂl?eala aé%f%%ﬂ%@?ﬁ

rej ect i onntiSiokphehRo P@sbSdy BInadRe, ApMdtic aRaHR] ArtdrRRaIBbLSEAL6SE B6zbign, sol id
ecific arrythm as, spinal ataxia, spinocerebel]ar degenerat I ons,

tunors,
str ep?poc d@e@f derpgtis Agtmrgwrtfcflenp%ﬂmi Awpigaung disprer asaqcizicd With$trediasaeys e

scl er osi n&ea%ﬂeﬂﬁemﬁlnbtﬁn&rop%pcm,mm%Aﬂ@m@i AveBmeRhdi ovascul ar system
SyStEﬁ]C ana ha axl s, SyStEﬁ]C | nf annatory response syndrone SyStEﬁ]C

onset j uMemphepreliferative Bindrome(ALPS). Autoimmung mygeagditfs, Aptoimnreienenaeeasi a,
thr omboangi fnSaiftied, 'Bt@mm, BIJAEMORARY BRRGHR! 'p@m,r,ﬁlgaaa Cdatrafwvafs&aa}meaw s,

t rauma/ henor r hage eiln persensitivit ctions,

ype
hypers ensﬁatasvmhyc Am}wbowbolanéﬁmdmne Gebian lalseam, Ssepesl §90ndvlp$1&£hr<allc val vul ar
hear t25dl S&fatia; C1¥%51§ﬂ§>ﬁlphxg01d, Clinically isolated Syndrome (CIS) with Risk for Multiple

Sclerosis, Conjunctivitis, Childhood Onset Psychiatric Disorder, Chronic obstructive pulmonary
disease (COPD), Dacryocystitis, dermatomyositis, Diabetic retinopathy, Diabetes mellitus, Disk
herniation, Disk prolaps, Drug induced immune hemolytic anemia, Endocarditis, Endometriosis,
endophthalmitis, Episcleritis, Erythema multiforme, erythema multiforme major, Gestational

30  pemphigoid, Guillain-Barré Syndrome (GBS), Hay Fever, Hughes Syndrome , Idiopathic
Parkinson’s Disease, idiopathic interstitial pneumonia, IgE-mediated Allergy, Inmune hemolytic
anemia, Inclusion Body Myositis, Infectious ocular inflammatory disease , Inflammatory
demyelinating disease, Inflammatory heart disease, Inflammatory kidney disease, IPF/UIP, Iritis,
Keratitis, Keratojuntivitis sicca, Kussmaul disease or Kussmaul-Meier Disease, Landry's

35  Paralysis, Langerhan's Cell Histiocytosis, Livedo reticularis, Macular Degeneration, Microscopic

Polyangiitis, Morbus Bechterev, Motor Neuron Disorders, Mucous membrane pemphigoid ,
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veins, vasculitis, venous diseases, venous thronbosis, ventricul ar
fibrillation, viral and fungal infections, vital encephalitis/aseptic

meni ngi t iwO 20icimi97associ at ed hemaphagocyti ¢ syndrome, Wecmiuskeo/obnsakof f
syndronme, ‘Wl son's di sease, xenograft rejection of any organ or tissue,
Acut e cor, LY ~sy.ndgy. t. e} hi | riti .e I tor
eyl | nabl BEHHBE SatliiE ol MOhBRpR ISR, MyodafalE Nefle gRBT™" 01
D sease, Dionjees; Naeupaihy, NonA% Npirl lepattis, Optic N&lrds phaedlysis] PAriartomtly JEEXndr one,

Apl astic anem Arteriosclerosi t opi.c_ecze At op ermatitis
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ynphaopraql i ferative Syndr | S), Autoj ne. myocarditis, t ol mune
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Car di ovagepiFbsitl, pERm9algledhcislatiQNPMR)Pdst-PRAS BIkdmid, PrimyyPafkimonita] | ac

Di sease, Cervical Spondylosis, Chronic ischema, G catricial penphigoid,

d i ni cal !Pyésragm,é’flwe@yﬂlyﬂpéﬂfr@, {rémasy Asrana! IngudReiensy, Raspirens NeursepyglitsQntica,

Conj unct iggkikioiis, RiMub@RORA @RI 8de, SAMED (Fhoifs, RiOhRRfosishypRsfosigali r uct i ve

pul monary di .seasg@éCOD% Dacrxgglstl_tls, dermat onyositi’s, Diabetic

r et i nopatonitispSelpredermantdcppdagsAmpjoidesipthackdung felerifis Beigtied, 8¢pondary ug i nduced

i nmu h ' . aq:1: di b .08 C : mtis,

ot sl er il A AREEy i AUAGR el kome R RS lsOe oncRARINGAT, ¢ Tonal

penphi goiRermatosis, spindiliBa ankylSymsdStovams{eBS)n Sydyoriettds), Sydteyhie snfBymutaye |

| di opat hi rKi : ] .1 di Le dnterstifi | &,

| gE- moct APRHRRFTISRaRE, Trmba et Ered MhORRAL fochlth R bl BRI S0 1 o,

| nf ect i ouBameeanseanyeilin§,| TRARS (@umodNemaesiser actok REdeatontliype ¥ atlggigatactian, iTiype 1

di sease, JA.nflammat ory.  hear i.sease, |.nf.l t ory. ki dn di sease, .| PF/ Ul P,

rieres bRl VD st B PR St E LTSl P Yo REPRE vl

Kussnmaul rédite; VBktdoaaragi-Harads yyndrdne (¥ KYBsyadroma)) §éet aular dégbierdtiostandcyt osi s,

Li vedo r iq%al aris, Mcul ar Degeneration, M croscopic Polyangiitis, Mrbus

Becht er ev” W06 & ur on Di sorders, Micous membrane penphigoid , Mil tiple

ge gan }‘? ai l UB e,In h&d@&bm&g@bi@iagh@tei%eﬂﬁdm@micg&&é ﬁsesydlﬁléa@%mwmmii,i S,
rve Root sorders, Neuropat hy n- A Non- patitis, lcC uritis,

Ost eol ysiosteoashitis Srotinds fisgase; RAltipleclerqsiseinsy maiﬁwa&@éFﬁﬁ%m@“ﬁiag ase

(PACD), RRSriab e rPdnotBSHPARthEIbii@AS FroleNaF thekVehiidibdrahisatideB iy trébit BRASE ( PAD) ,

Phlebitis, Polyarteritis nodosa (or periarteritis nodosa), Polychondritis,

Pol yrifal griermgdipmayteimmupe diseasessin ppgicylar thpse AssaciatadAvithagflammetinyy ingluding,

Def i Ci enGYiy R PoRy1ifQ b MEP ShfotdmuRUisba¥ e latiofimheuUiRkisca (PMR), Post - Punp

Syndrone, primary parkinsonism Prostatitis, Pure red cell aplasia, Primary

Adr enal | nsuf f Ininethenaspere the invepionNperidanaanathadof apatinga, patiens s g drom a

and- ost ei PORH oA EPARRn IEARARHAR hh s ACRE P USRS ine VLR BEWED.

Sci at i ca,bifdégqmatainydisclosed below before, concurrent, or after the administration of a second

25  agent, as discussed above. In a another embodiment the additional therapeutic agent that can be
coadministered and/or coformulated with one or more IL-1a antagonists, (e. g., anti- IL-1a
antibodies or fragments thereof,) include, but are not limited to, TNF antagonists; a soluble
fragment of a TNF receptor; ENBREL; TNF enzyme antagonists; TNF converting enzyme
(TACE) inhibitors; muscarinic receptor antagonists; TGF-beta antagonists; interferon gamma;

30 perfenidone; chemotherapeutic agents, methotrexate; leflunomide; sirolimus (rapamycin) or an
analog thereof, CCI-779; COX2 or cPLA2 inhibitors; NSAIDs; immunomodulators; p38
inhibitors; TPL-2, MK-2 and NFkB inhibitors; budenoside; epidermal growth factor;
corticosteroids; cyclosporine; sulfasalazine; aminosalicylates; 6-mercaptopurine; azathioprine;
metronidazole; lipoxygenase inhibitors; mesalamine; olsalazine; balsalazide; antioxidants;

35  thromboxane inhibitors; IL-1 receptor antagonists; anti-IL-1( antibodies; anti-IL-6 antibodies;

growth factors; elastase inhibitors; pyridinyl-imidazole compounds; antibodies or agonists of
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Adrenal Insufficiency, Silicone associated connective tissue disease,
Sneddon- W ki nson Dermatosi s, spondilitis ankyl osans, Stevens-Johnson
Syndr orre W628)0,088y3t emi ¢ i nfl amat ory response syndr one pCTArspaoabo244
arteritis, toxopl asmc retinitis, toxic epidermal necrolysis, Transverse

Type |1 Bkt ol PPt R R b TR s ARl i€ g8t on

Vascul it |IB116\IIEr1r7aIL 8 0j-undLi20j I, Tvp2, al-28 d1.i24] 125, IIVOG) tIE S0 yRmsgil-2ar ada

oo AR P SRS L SRET S A Bl RS L8 1

r heumat oicb&®CORE| ¢DZB, CDSO,E4Y, DU, GDEICCOPD obthéik HEAIS, FKBObS tapdn§ychi| er osi s,
i nsulin dep endent di abetes mellitus and pgsorl asis. I n_another aspect, the

bi ndi Ag r%meﬁ%latefnoe‘% ibypsefish Rsgniselone; nbesphedigstergse dnhibitors; adepsesine f f er | ng

from aut QLA AnkthRRBSESagehl; FApidnter AhibltheSRArdeBRUeSdRWKE Rk nkikarmat i on,

i ncl udi ng, ankyl osi ng spondylitis, allergy, aut0|nnune ‘di abet es, aut oi mune
uveitis. pBh oam&nasasrﬂrelutors, Helﬁﬂvféfnttiﬂéﬁﬂmvﬂd@@f% T GHRoHIvasfing enayme ng a
pati ent r - i ment al
Corpr 1 si A IPRES Ibel QRIS mdoflol ided Bk S peRapSpfBtL 27

di scl os edmgletletmn tbfverting ertzmmc inhitatots; sqiublaé)ttdnnet de@p&mmsoihblle ipa$ TR redeptar;second
agent above. nt | t| nal

t her apeut Pe Elt’% Zsrgl?ﬁ?ﬁ tgfirsl gklg%lgglm s er e “n (I)nrao ’% e?f I\I/‘vlltoh one
or nore Iﬂ.lllﬁananm@om sts, (e. g., anti- EL- Ia ant i bodi es or fragrrents

thereof,) include, hut are not limted to, TNF antagoni sts; a sol.u

fragnent of aI‘I’RF‘?“gPQB‘EeBFtheE cutigal eorapps Wﬁsﬁﬁﬁ%@fgﬁ??f'?e ?fﬁrﬁgg’rtl ng
enzyme ( tidabjettyiabich®bfic mBUkSeRkicd mmr;ﬁ%ﬂfbm I suBéie MO Mirdmustidar,bet a

ant agoni sts; interferon gam er f eni done; chenot herapeutic agents

net hot r ex%rfaéenquéflmﬁ'eﬁwaaemhr?rtsﬁia}nygrae‘?d&ﬁafra}deawlaanntéaﬁ%ntl&@lq%r eof ,

CCl - 7189; lm.ﬁfy ;hala&%ar m%'apérélféll& intYer dBS ovehtiaMA0 R LA 1Rt RriceriSf,
i nhibitors; TPL- and NFkB inhibitors; budénosi de; epidermal growth

factor; c@irqu%r@osﬂrérrab?mc itgasIOsdial, iéraosieal, finteapplaici whapeaisrrdsal i cyl at es:
6- mer Captﬁ%&ﬂn@ al, gfalngpf rosméé flﬁ}mﬁgl 0%21 m{rhﬂe&é Gﬁ%ﬁﬁ infefh 10T S

nmesal am ne: ol sal azi n azl ants: oxane inhibitors:
IL-1 rec epfra@pm@lnmawmvsalgntr@th@mclc lintrauteriagtintryesicad boam\ragmal, ectahtbueralli es;

growt h f rs; yr| di nyl -i m dazol e conpounds;

anti bodi ggﬁlg‘?ﬁﬁg‘gﬁiﬁ%ﬁsﬁ?%‘ipﬁ? IL-1 b, IL-2, IL-3, IL-4, IL-5, IL-6,

| L- 7,201 L-8, | I.Olﬁ asﬂebt—df(ﬂ;e ihentiod providesl & leaktl ong 41 -1 [antl-idiotlpe dfibodyl te bt [gast| L- 18,
EL-19, IL-2 L-22, IL-23, |L-24, |L-25, IL-26, |L-27, |L-28,

IL-29, |1°ngf-1q E‘“é‘fg profeinof the present inygaton; The aafiyidiegrpe grtsbo yo&napﬁf@@ﬂ

ant i bodi €p$otélf1 o%txd&@%tau%o@&ﬁe thel ¥omprisddd8leadtlidBrtiohlof Bn n%glom CD90

or their Ilgands FK506; P nyci n; nycophenol ate nofetil; ibuprofen;
pr edni solmiesul eﬁHﬁS"ﬁh‘?ﬂﬂ P%‘ét"é‘ ed4® 2t [eRstong ?ﬂ“@le‘%ﬁ?&ﬁ‘%‘i‘i“ﬁ@mmg region (CDR) ofa

heavy or light chain or a ligand binding portion thereof, a heavy chain or light chain variable

25  region, a heavy chain or light chain constant region, a framework region, or; any portion thereof,

that can be incorporated into a binding protein of the present invention.

Detailed Description of the Invention

This invention pertains to IL-1a binding proteins, particularly anti-IL-1c antibodies, or
30  antigen-binding portions thereof, that bind IL-1c.. Various aspects of the invention relate to
antibodies and antibody fragments, and pharmaceutical compositions thereof, as well as nucleic
acids, recombinant expression vectors and host cells for making such antibodies and fragments.
Methods of using the antibodies of the invention to detect human IL-1q, to inhibit human IL-1 a
activity, either in vitro or in vivo; and to regulate gene expression are also encompassed by the

35 invention.
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agoni sts; antithronbotic agents; conplenent inhibitors; adrenergic agents;
| RAK, NI K, DCK, p38, or MAP kinase inhibitors; IL-I b converting enzyne

i nhi bi t orwQ 200B797¢0NVerting enzyne inhibitors; T-cell ®CYRBkI0G00244

i nhibitors; netall oproteinase inhibitors; 6-nercaptopurines; angiotensin

comyer L) 19 SENTRs LR AR gy G LARER B SRR iR TN

anti-inf Ithaermmmnyveoymostmh bave thd_mda,mrigh thbOare kbminohly undenstodd®stthoseof one

enbodi nent ..t he har i cal sitio i scl,os a re adpi ni st ered
o the s gty B PP FEa bt Bina RRE okt SEPe i bt e SRo PaP R BB ameous.
i Nt ranuseuéndbf mynitérambtgusr, deﬂiﬂiti’oaﬁ piovidedihierein ik phscedunhovet anyi dittioaadydom nal ,

ntracapsul ar,, trac I, nou i.ntraca intracelial
1 ader eBERrAemE FbbunUGRARHRTE e by Pt e h e dalinclyde

[
[
| nt r agastpliralities m;aﬁeptahmscshau mehahe eagalhalin tHlmﬁpﬂ&ﬁfoﬂ&he udedf "GHY fledisC,
I ntrapericardiac, intraperitoneal I ntrapl eur al cProsta iC,
| 1
[

nt r apul r‘rﬁ‘ﬁié‘?‘y}‘ansﬁtS?a%ﬁdé’&e&f"se iFrthesmargathe umfrﬂaertew a<f1u Py gl a5 gther

nt r asynQyina! such B iRibHRe: %Hmrncluﬂécf"a@rn@tr lifGng. | A6, 34BRIs6H as "GR! ovagi nal ,
rectal, buccal, sublingual, intranasal dgt ransder mal . One aspect of t he
i nvent i onccpmmme@camwéagtb elgments jand Fcan@mqts MRS iE N Al weplemestsand | east
one |- am§+dages ke DSk mopéthw&eauﬁﬁ,ﬂ%legpgﬁ@amm staTéaeot&Nste i di otype
anti body I'n es any protein or peptide contalning nol ecul e that conpri ses
at | east a porGenemllymomendlatwenesgil ghesnhestion vith.And teshuaiquessf, dollandyidgsud | mi t ed
to, at | y or
Tt charors e BloREg hifunlibgl i bl deh iRl Bt prbi el GaNY
chai n varchenistey mglybndlzailoh@em;ﬁbmimemmlethqsgmll klhran'mandcmmmnb' uwsapindhe, a
framewor k _reqi r; ortiron there that t into a
bi ndi ng 51110?1%' an(l) &K % taeg%é ues f t?l res: Emveﬂt Gral&%% rfon% % %gorg Eg%e
| nvensi omoﬂ'\hnﬁonahmethbdsmllpebtmnm&emahd_asldesdmbadhmgrlpmsogeeetramndpwret icularly
anti-IL-I a.a bodi es, or .antigen-bindin rtions ther. bind IL-
"o var; oS iplEpeesgr et FhuuRed Dokl e Rntsar g e IR pody
f r agment ssthepige ﬁbﬁﬁtwmmﬁﬁlrmﬁm&ﬁ& purifiatibheelgidues are p‘éﬂ'd)x’meaacd@ttﬁhgaﬂoc
aci ds, recongl nant ex| e55| on vect rs and q‘f”i éel | s fo({g AF‘% ,suﬁ{;
ant i bodi 424 Ef“?ef%@‘?‘é‘ Y1onfyas FJREe Ya‘ifgf“ﬁbs ' K A5 BHRi 88T &1 Hfent i on

t o det ectpolhUnBMturkd-usedl # confeckibmivith anB diEBEbordtory pPocBdilrks/dnidYechRiqhdy@f, i N Vvitro
or in vivo; and to regul ate gene expreSS|on are al so enconpassed by the

i nveri®i ortntiicekehemistir WheticeretHechemittey; #nd nagdicinl prd phagpaseyticalghemistry or g

used in GRAKBES hefdin Weltkbst bR Rﬁ&%ﬁ[}{d comKRAly W& ﬁhﬁ’ée{n ReMgarl BRnARRARIRYS t hat
are corrrmn%%/founderstoo by those of ordinary skill in the art. The neaning

and scopaisesffor ¢hemical symtheses, ahemisal anplysgs, Phapugeptical praparation, formulation, and
delivery, and treatment of patients.

That the present invention may be more readily understood, select terms are defined
25  below.

The term "Polypeptide” as used herein, refers to any polymeric chain of amino acids.
The terms "peptide" and “protein” are used interchangeably with the term polypeptide and also
refer to a polymeric chain of amino acids. The term "polypeptide" encompasses native or
artificial proteins, protein fragments and polypeptide analogs of a protein sequence. A

30  polypeptide may be monomeric or polymeric.

The term "isolated protein" or "isolated polypeptide" is a protein or polypeptide that by
virtue of its origin or source of derivation is not associated with naturally associated components
that accompany it in its native state; is substantially free of other proteins from the same species;
is expressed by a cell from a different species; or does not occur in nature. Thus, a polypeptide

35 that is chemically synthesized or synthesized in a cellular system different from the cell from

which it naturally originates will be "isolated" from its naturally associated components. A
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event of any |atent anmbiguiy, definitions provided herein take precedent
over any dictionary or extrinsic definition. Further, unless otherw se
requi red W9 20mvisex2, singular terns shall include pluralpcriusgoianco2pd ur al
terms shall include the singular. In this application, the use of "or"
means "and/ar" un] ess_stated erw.se. - Further nor h f. term
Tne ud g e st B eBhaE Ao BN e LD TR o bR s et T T
not | i m tusing profdiss purificetionstechnizjuessell kedosvadmthe aar " conponent” enconpass bot h

el enents and onents conpri si aone ynit .and el enent.s.and.co nent s
that compri se MBI FRSAVERE SUBEHIGo iF Lo HERRFr A F Ty LtEn S8 KEhor wi se.
Gener al | yspecitd RBIAG @lpulypéptids SubstantidlyTree of hadiraNy dsBociadictohpohvtshyeisolatfon, cel |
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pol ypepti le Human mature | Residues 113- SAPFSFLSNVKYNFMRIIKYEFILNDALNQ
ILla | 271 of SEQ ID SITIRANDQYLTAAALHNLDEAVKFDMGAYK
No.:1 SSKDDAKITVILRISKTQLYVTAQDEDQPV

LLKEMPEIPKTITGSETNLLFFWETHGTKN
YFTSVAHPNLFIATKQDYWVCLAGGPPSIT
DFQILENQA

15 “Biological activity” as used herein, refers to all inherent biological properties of the
cytokine. Biological properties of IL-1a include but are not limited to binding IL-1a receptor;
(other examples include: stimulation of thymocyte proliferation by inducing IL-2 release, B-cell

maturation and proliferation, and fibroblast growth factor activity).

The terms "specific binding" or "specifically binding", as used herein, in reference to the
20 interaction of an antibody, a protein, or a peptide with a second chemical species, mean that the
interaction is dependent upon the presence of a particular structure (e.g., an antigenic determinant
or epitope) on the chemical species; for example, an antibody recognizes and binds to a specific

protein structure rather than to proteins generally. If an antibody is specific for epitope "A", the
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chem Gal HRRGLASegibR(FRY AT &1 &a ADN1si BRPYsel SEARRIGRS A0 @lod? iFRd smfaagea
specific protein structure rather than to protei nsr)]genera

ant i body frosm apiaeterininus torcaghoky-tppminuin the fpdlowingeondes BR1LLDR, & 4@%%#13&» ni ng

epi t ope e | 0 " and
the anti )&)d‘gj FM r%gggﬁhﬁ[g()@n%ﬁnctgng Bfﬂgt“fpgg % %ba to tgﬁqgﬁ %ody
The ter mlg‘éht:luatsddg" IeGak IgEB dgthdrleGh, Ight endiig2) efsubdasso any i m‘runogl obulin

(I'g) nolecule conprised of four pol ypeptide chains, two heavy (H) chains
and two | i ght TheYermHantigen-boxdingpprtion of ancaméibodyr(arpimply " antibpdynportier), iaant, or

deri Vz?)t I Onedt l-rhe?ern? %ffers\{vohé) erl)r trm%treaﬁ'g' etnEl of i gﬁ%toh{ﬂh?@r@a nRE %lgfltg% %})%lef@ res of

an I g nolé uch I've ani are
known in Hiﬂ‘dl&oaii hntighlo (e g. rnmmg Iehzcsctdemm it thetantigencbiedin ﬁﬁuﬁmeﬂmbel ow. In

a full-length antj bod ch. heav i S co i sed of .a he chai n
vari abl e apﬁtgﬂﬁas %r%w%%ﬁf o ot %@“ﬂ -@ﬁ‘aaﬁlbﬂ% PR
const ant nifGisebe b-Eb&lﬁb?aW spedFicor multi-specific formats; specifically binding to two or

more different antigens. Examples of binding fragments encompassed within the term "antigen-

25  binding portion" of an antibody include (i) a Fab fragment, a monovalent fragment consisting of
the VL, VH, CL and CH1 domains; (ii) a F(ab'"); fragment, a bivalent fragment comprising two

Fab fragments linked by a disulfide bridge at the hinge region; (iii) a Fd fragment consisting of
the VH and CH1 domains; (iv) a Fv fragment consisting of the VL and VH domains of a single
arm of an antibody, (v) a dAb fragment (Ward et al., (1989) Nature 341:544-546, Winter et al.,

30  PCT publication WO 90/05144 A1 herein incorporated by reference), which comprises a single
variable domain; and (vi) an isolated complementarity determining region (CDR). Furthermore,
although the two domains of the Fv fragment, VL and VH, are coded for by separate genes, they
can be joined, using recombinant methods, by a synthetic linker that enables them to be made as a
single protein chain in which the VL and VH regions pair to form monovalent molecules (known

35  assingle chain Fv (scFv); see e.g., Bird et al. (1988) Science 242:423-426; and Huston et al.
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LCVR or W 2arvab82972i ght chai n constant regi on. The |i ghtcthseoomoorgs ant
region is conprised of one donain, CL. The VH and VL regions can be further
subdivid 0.r ons j [ L.enen i :

det er m ity ST B i Ceaky: PHPE5SEE 0Y) St shils Pl SREBMLRELRE brchaca
conser vedo béd afcafﬁphsierdaﬁiﬂﬂmﬂxk terrmg'am'@n-bﬁﬂjng pbaioh” b;ﬂ-inandbddl_y. Othee mposfd of

t hree four, ERs, arranged from am no-term t o car.boxy-term nus
' Che. T OMEBAHE Stiadies.spsh s eaies 1:RalsS BaopheReds DieRodied apeaten

I mgu Inogl inlladmc mbaﬁw ia :wmrvm end¥VL GBMafhsfﬂe e(qgeged or zgﬁnglé ﬁcﬁypebﬁdw chhgp | gA
an Cl ass

&, d g
subcl ass bufrtﬁélgtaérn#?v taﬁtﬂi fgeﬁh%i tﬁ&%ﬁ f(ﬁ&fatﬂn&ﬁﬂ%&?n %‘m an Aﬁ% Sa&errm y

"ant i bodyhRthéredy thrcirdShd/Eichilias piNwith 85hpISmérarp G@m&lﬁs mmem&memﬂa S of an
anti body that retain the ability to specifically bind to an antigen (e.g.

hi L-1 a) creafipg tygqntiganrbindingites (ses e & ndoliger; 5eﬁﬂ6|(h%§’|3hﬁr0?ulﬁfef€ 6P 5% &)

anti body gpaR4PE4REPS f&kni@Si‘ PM:I f(ﬁmgsﬁaau,@fz @2fy i3P| mtahu@aaylbmq,sg porkbR
anti body “enbodi ment s’ nay” al so PeC|F|c dual specif

mul ti - spes nown fiotherart §Kongeraan andPubgl ¢sisn dintibody Engineering (mﬂlésmrfgﬁteverﬂﬁg

ant i gens. .\ kxaum! f i nts enconpassed within the term
antﬁgenblndlng‘géfﬁ(gam@géqgﬁﬁ%ngﬁgody include (i) a Fab fragnent, a
nmonoval ent fragment consisting of the VL, VH CL and CH domains; (ii) a
F(ab') 2 fragmdie term “aititmdy penstrucigareysed hﬁsﬁp refers fR polepePtds Cfomglh@&t)@,e 91 nked

b di E t

of e vk S el fionbRE b SR b ke RERIPBER U 0 VR
domai ns dfmansglobylie censtantdonzuin. aIrinlkdwdlypep@dt)s camtpﬁsﬁ thvozg mere anfifhecdd et al ,
ﬁé?g% Il\lﬁr%:suc{uﬁ 341fe&8y B ypt15de onds an& %rlé u\?ﬁt_?, tg‘ lrl]mk one or o%) ell Itl%% !)18 mg\é)or? 9{1 %‘Lé]l'fl A

erence i ses a“sing ar I ab
donmai1s; ahlﬂer(ptbly))e;ﬁides &o mall tovaroinpheare@éad. . I;Iolﬂgetrel? neradl. mg99B Q@rwnN«(tCDR)

Furt hernore S Fv fr L,and VH, are
coded for“{ B¢, 56 2 yﬁggﬁg“%‘gﬁ‘t@w‘f%@;&? ?f“zélédl?ﬁ 'écmreggqu &?Xn‘%f’nant net hods,
bK a Syntd\’;‘\hhﬁﬁlhﬁgléliﬁﬂkeénsfahgdonm&eﬂotahemﬁ@ hlgﬁtfdmdeomanad?nngl Hurlﬁﬁn)lgléil n
chain in ich the VL a VH r egj ons Ir orm nonpval ent. nol equl es
(Known adepishria aeh e Shin farsegslomagudnangacid saptpees M IONTB g9 riianc e

242: 423- 4dfeserdinHtublean et al . (1988) Proc. Natl. Acad. Sci. USA
85:5879-5883). Such single chain antibodies are also intended to be
enconpassed within the term "antigen-binding portion" of an antibody. O her
forns of single chain antibodies, such as diabodies are al so enconpassed.
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an isolated anti body may be substantially

antibody portion with one or more other proteins or peptides. Examples of such immunoadhesion

molecules include use of the streptavidin core region to make a tetrameric scFv molecule

(Kipriyanov, S.M., et al. (1995) Human Antibodies and Hybridomas 6:93-101) and use of a

10

cysteine residue, a marker peptide and a C-terminal polyhistidine tag to make bivalent and

biotinylated scFv molecules (Kipriyanov, S.M., et al. (1994) Mol. Immunol. 31:1047-1058).

Antibody portions, such as Fab and F(ab'), fragments, can be prepared from whole antibodies

using conventional techniques, such as papain or pepsin digestion, respectively, of whole

antibodies. Moreover, antibodies, antibody portions and immunoadhesion molecules can be

15

obtained using standard recombinant DNA techniques, as described herein.

An "isolated antibody", as used herein, is intended to refer to an antibody that is

substantially free of other antibodies having different antigenic specificities (e.g., an isolated

antibody that specifically binds hIL-1a is substantially free of antibodies that specifically bind
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transgeni.c fo n_ i munoal .obul ,n genes (seg e.q.. I . et al.
(100 98° R hRA IR Ruch CEYBREOE B (RS of Sfhef mimimall /ol buch By
(2002) Cuigue¢)haveybieeri graftédonB) ninemiframeogyk quen®B:- 597; Little M et al (2000)
| munol ogy To 2 1:364:-370) or antibqdi es epar.ed xpressed, .created or
| Colatea Tty aut e Ran byen AR ot BT hERRAS Dot R RER o1 o
gene sequafissdites it ot pRipareljAxprRsidéNt&sed obikohtdded @stbmbiaht teangBuchisi bodi es
have vari ahl e. and constant regi.gns derived fromh

man .gerniine .
i munogl GBEPdFs SXRIERSTLYSINE 3 theRRRaR %Pé%ﬂsﬂvmffgv#%&%é@ferafﬂomﬁ (Gesgthidi nant
hunan santfi e ireSec@sEl ELBISE), Bstibofies RoMick HonmAeadiHIRmt, SoBihatoMil@iman ani mal
transgeni c for human | g sequences is u vivo somati c nutagenesis) and

d, | >
Lhus t he s s Hoegkmbpeia ELibs CORD KR Taet 1 V627N aHE Tt andikHEREMBrbi nant

anti bodi ag pa(S00IFEHE B heh Nl 425026] €aviRhdY LY., bddBradkd Wei28bBd to human
germine VH and VL sequences, may nhot naturally exist within the hunan
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AL ons gk LT S o 5% A ] SR 5303597 4o
M. et al (2000) Immunology Today 21:364-370) or antibodies prepared, expressed, created or
isolated by any other means that involves splicing of human immunoglobulin gene sequences to
other DNA sequences. Such recombinant human antibodies have variable and constant regions
25  derived from human germline immunoglobulin sequences. In certain embodiments, however,
such recombinant human antibodies are subjected to in vitro mutagenesis (or, when an animal
transgenic for human Ig sequences is used, in vivo somatic mutagenesis) and thus the amino acid
sequences of the VH and VL regions of the recombinant antibodies are sequences that, while
derived from and related to human germline VH and VL sequences, may not naturally exist
30  within the human antibody germline repertoire in vivo.
The term “chimeric antibody” refers to antibodies which comprise heavy and light chain
variable region sequences from one species and constant region sequences from another species,
such as antibodies having murine heavy and light chain variable regions linked to human constant
regions.
35 The term “CDR-grafted antibody” refers to antibodies which comprise heavy and light

chain variable region sequences from one species but in which the sequences of one or more of
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iC uman CDR sequences are introduced into non-human, VH and VL sequences
to repl achap H@‘%@r‘?@%‘bﬁ?ﬁl’ﬁ“ﬁ?f %ﬁﬁ?fﬁh“‘@ﬁp%ﬁdéﬁeégl.ousf’SB“tt"éP"ﬁifh'a 4 e

nunber i Ngostion KAMB WV HISTdIR ML Ri\fensdkhs b¥aPaterdd 306¢ Mb@ “hathh-kk&ed.e., more
I nt erchangeably herein. These terns, which are recognized in the art, refer

to a syststrHapio msp gpmiige xariabls ssgyencese Snatws ofipymeanizsd antipgdwisp L Regrafied | o

hyper var igloay, ih Marh ALRSK CHORIsBRIeA&s drel ifFddAE&Fintohoh MEmBE F¥and VAL del@titesC hai n
vari abl e regions of an antibody, or an antigen binding portion thereof

(Kabat etto ggplacg thg paryespendingpeningngg CDIt pequanges. 382- 391 and , Kabat, E. A, et

al . (;4991) Se " LS ers ' t mardlbd N Edi tion,
uU. S : part rre(rylt;ﬁgo lg{btaﬁﬁtg%bghﬁ%ﬁgﬁad ervi g’é’@?%ﬁa{ﬁﬁgﬁega ia(r)ér?dSEN%. 91-3242).

For the haterghangérblyrhevean.i Hishetermsgivbich aterecdgpized indh¢ arbirefente gisystenr ehges from
am no aci I t1ons . . . alm | h ; 65 for
Core, - and B el daichabe A i QR RELA BB HaR Bibeotiubd P

var i abl e acidgéstiugs inhige hegpeanddightadbhia vagghleregioangm dntibotly aorian @ntégeh dindowi t | ons

24 to 34 faor 1 NQ ' Si tJ.,0Ns . r am,no acid
posi ti onspoglgn%gﬁleéﬁ(ﬁ%’%&éﬁ&gbqlgg 'ﬁ"sé’lgo 5‘?’?21’1@'%@'{ era%%a&zéggbfmland
"accapt or19n) sdyaeheés dfFirewint of ningmalotichiddirar, Fitthchdsbion, HES. Depatmsancte

provi ding oy, e di ng, at | %. at | 5% .at. | east. 90%, at | east
50t L SOAmAD SeBiess Ty B NSAOR oSl S4bck ARl B STai S SBISRD1 ¢ he
f r amewor khd 5ge0atsablel rogisPRgdR HdRCAMBAO h&id pbditons 81 68 IMEEPRYS amii@icd s t 0 the
anti body amino acid or nucleic acid, sequence praviding or_ encqdj ng t he
const ant PPEGPSRPLY 65 for CPEL. andsming ac Hiopsht to 104 fory "Fé’ég\sg'tghtr‘} ANef er s

t o the arbiiddégiBRlithOnypervaridble Rioh Ringes ikl amME UEIABsiRbMR 4 dd BPf® CDRICOdI Ny
one or nore of the framework regi ons and the constant rengl on(s). In a
speci?®i ¢ aERgidRepitions o £6 fonCDIRY: anst ypino peid pesitiqns 83 thQ7HRRCRRE| body ami no

aci d or nucl eif R& KGR INEBAS "wl@ptoP! MY I"ARSpON anBBEHH fterab HeGRfB0dG BP0
preferably, at |east 85% at |east 90% at |east 95% at |east 98% or 100%

of the armugleic aeif gequerpgeryidingyir eoeralingrat trgptB0¥s, atlpast 81% Ak leestiP0vegfileass. | n
e
1 In some embodin;énts, the term "'acceptor" refers tc’) the antibody amino acid or nucleic acid
25  sequence providing or encoding the constant region(s). In yet another embodiment, the term
"acceptor" refers to the antibody amino acid or nucleic acid sequence providing or encoding one
or more of the framework regions and the constant region(s). In a specific embodiment, the term
"acceptor" refers to a human antibody amino acid or nucleic acid sequence that provides or
encodes at least 80%, preferably, at least 85%, at least 90%, at least 95%, at least 98%, or 100%
30  of the amino acid sequences of one or more of the framework regions. In accordance with this
embodiment, an acceptor may contain at least 1, at least 2, at least 3, least 4, at least 5, or at least
10 amino acid residues that does (do) not occur at one or more specific positions of a human
antibody. An acceptor framework region and/or acceptor constant region(s) may be, e.g., derived
or obtained from a germline antibody gene, a mature antibody gene, a functional antibody (e.g.,

35  antibodies well-known in the art, antibodies in development, or antibodies commercially

available).
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10 am no acid residues that does (do) not occur at one or nore specific
positions of a human anti body. An acceptor franmework regi on and/ or acceptor
const ant wegomg3d72may be, e.g., derived or obtained fr@crasgawmizae

anti body gene, a mature anti body gene, a functional antibody (e.g.,
ant i bodi es wel

-knpwn .i n, t he wanti ies in d I At . i hodi es
commercially aqsf‘glbeir%l%’ﬂ%steﬁg %bﬁeFegefrlsré%qﬁ%%onfpgermngnﬁ'fvﬁf:gie%r%g] él}%lgglgﬁl%tga |
C(ﬁﬁ'p| enemhﬁlr}ddy yaxﬁkfbﬂﬁeqﬁelﬁbdsgl"}i@?ére ﬁlrw' (t:]hl_mmlalaﬂi ckfohg/vaviabl? &tglri]@s ﬁéﬂm berygs. |
There are_ thre n each of .the var i t he vy chain an
the |ighth@iRap @%&ha‘ T ‘Qb%fF d??é%“éﬁg @%ﬁ: Eﬁggeg“‘gﬁﬁl‘%ﬁﬂﬁ?@ 8%8&%’%%‘%?% t he

vari abl e reRéHisOMhe tehi ECDRIsBT a6 Rd heiein rafersits @ grdup o€ thifeel GIDRY thattcdcwdt igs oup of
three CDRs that, occur in a single variable region caﬁabl e of b@?ﬂ%@& t he
f 2

anti gén. ssls vasiaRle region serablesd bdngthaantigesralhe s¥ast bongrarirs of ntly

accor di NghetPdefinEd GFeRhtlPAEbANE to difRrehY SRk 0R% &itdie desodibddalyatabht{®apdt eet
al ., Sequences of Proteins of 1nmmunol ogical Interest (National Institutes

of Heal t el Bapensesief Projeins pfilggmunolegiqal Intgrpst (Nafional Wstitytep phlisalfsBethesda,
unambi gu | FRRE bRY pRkide bigaBf sil® RMbeNRY dyfeGppiR@blen Of
an anti b?gg,d%zé Qgﬁégmprovibﬂgg preg@sgr&?{esgﬁdue_%oundarfeﬁ;’é lef | nlp.ilélg t he

t hr ee CDRs anyVagigkle GRBR: ofay aisibodys fout #leaprevidesprecise sgsidgpReundariestdsfining thg

cowor ker [ §él_(§§ | Al abddEd hi a et
al ., I;Qat 3?%%%&8%8 k?Té’éEﬁ; %Sﬂﬁid%tlﬁagt celgét?glh ﬁti%u gl%%‘(z)%r%( ?gggg\%ng%hi n
Kabat CDRSLeakidpMohdaall 196199¢131 7 ¢L987 pamd tGhdthidoe e k. O¥ntiare 3 6218 G- 83t (Il 2893), foursks pi t e
havi ng great di.versity at .the.l.e f ' aci ese

subporti otﬁag c?/\rgarmesu(?'eg?ré%lgt“éld’ 1%I§al?_a|\(,%b|1§ a%%gh %‘glyérenﬁlfaﬁ%g%gﬁgc where the "L"
and t he "ddnfoetegions)dtite hindng grediidivetsity at thebvél€ athmaayidcbqienes. Thaye arbs,
respectively. These .region referred a thi.a ~Whi ch have
boundari &€ %éwe‘iﬁ’\flgflfg‘?ged\ﬁsiﬂ!’%ﬂﬁﬁﬁ ; hgaﬂ‘iﬁ'o’ﬁvz'ﬁﬁg it}‘esan &eh; ng CDRs
over | gppid&ggﬂ&t&s?l)letllf@t L‘{abadnd@m&l I ahﬁMﬁirb@@ﬁthi&Sipbétbe@. DiyesPeagions mafF BSEB J.
9:133-139 (1995 nd, MacCal |l um (J Ml  Biol 262(5):732-4 99 . Still
ot hor CORCBBRHTA S P00 GITS, BHEmHAY HOPICES el PR KBRS D8P O above
systens, fuhdatikd defRMRDRR SeSapPuRwititha\Khtbht CDRs aktee B¥Ssribed by IPadigh t hey
may be shortened or Ien?éggene in light of prediction ozlgsé&e,{éj ment al

findi ngs FASEB ¥ 1331394199 nd dMasCatluny (JiVplBipk 2626237 dtrds W othetire CDRs

do not sighR bbrARy!défihilBRGhay3t Loy Bi168 e O NBEIRRES, BiE G4l AdHetiRssTBY
utilize CDRs defined accordi n&rpto any of these systens, although preferred

enbod0me mverlapswithdap Kebas CDBsorlonshtey maxbeabrgeneder lgagthensd indhight o he term
"canoni ¢ mrgdi&ﬁ)ﬁ lod E’ﬁ)eﬁﬁgrﬁﬁlsﬁntdﬂlgg tHaBPrG&Gar rididRe Qips bf REBURIK eddd@htidef i nes
a particular canonical CDR structure as defined by Chothia et al. (J. Mol.
Bi ol . 196°DRsIdOBY signifigantly irapast antiger binding. Thy mefhtods ugd hereinypay: utdige CPE9 ) |
both are deﬁﬁt%r a%%rgﬁxggo R‘?yro‘i’ itl{%sé)%/stems, although preferred embodiments use Kabat or Chothia
defined CDRs.
25 As used herein, the term "canonical" residue refers to a residue in a CDR or framework
that defines a particular canonical CDR structure as defined by Chothia et al. (J. Mol. Biol.
196:901-907 (1987); Chothia et al., J. Mol. Biol. 227:799 (1992), both are incorporated herein by
reference). According to Chothia et al., critical portions of the CDRs of many antibodies have
nearly identical peptide backbone confirmations despite great diversity at the level of amino acid
30  sequence. Each canonical structure specifies primarily a set of peptide backbone torsion angles
for a contiguous segment of amino acid residues forming a loop.
As used herein, the terms "donor" and "donor antibody" refer to an antibody providing
one or more CDRs. In one embodiment, the donor antibody is an antibody from a species
different from the antibody from which the framework regions are obtained or derived. In the

35  context of a humanized antibody, the term "donor antibody" refers to a non-human antibody

providing one or more CDRs.
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reference). According to Chothia et al., critical portions of the CDRs of
many anti bodi es have nearly identical peptide backbone confirmations

despi t e gweabiodisversity at the | evel of am no acid sequentals2@am2sanoni cal
structure specifies pri marily a set of peptide backbone torsion angles for
a contiguous s t m no,acid residues fo 0 her ei n,
the terns "dorﬁf se‘ﬁf’f deHEPm atmek‘)’vdk"mr}(;fI e Yo 7o a'ﬁtrle 6§t0t€$r8}\i}?§gﬁg one
or nore Gkfdsnceb afa)mauabegcbnrmmhs the b‘J@RioMausamtd elmdydeﬁmnamfanmmsdmeriqeom a

speci es dlff ent fr e antlbo from t he framework regions are

bt ai ned B bespiz Y HiHEfral BiPedhe BFRP AT SO eBED ST or m

" donor  anrbirhpehdinglediffe@nt ifiterat@imb UM RIXTHRO@IR-PI,0LL, dlhﬂl ¢L306Taight chair e

CDRs. As used herein, the term"framework". or. "franme le%?élutﬁ @ éefers to
g8 Blg g

the rénai2Ad RRRIEL dh@ad -1} othegwy shaipy als diyids theframeero ANt he

exact defahmh%@by%alalmusem%gise @R, 13, #RY S FRAGnRYchdihhiheinenficksy St ens,
the nmeani ng of a franework sequence is sub ect to correspondln |y dlfferent

i nt er pr et@R o gositined bstweqnoi! andiiR2) CDR2 E‘Z‘WCWZ qd BRS, andfHPR Betiveenand
COR-H ', gf3.an@PR4. Wﬁhdﬁi sﬂ%@ﬁ*}m{g & %hr@i):ul@xl s%g-régléﬂs derR NG RO ARBYOIRKY, hegi ons on

t he Ilght chain and the heavy chain into four sub-reg| ons (FRI, FR2, FR3
and FR4) fmmewadchegmalanrefqrredm jotHtersOPRres¢nss theetmliinaddiR Duithip the VEFIbleReaioRR)

CDR2 .het d.. 4 yi ng
tho. o t g el oeerAE RSBl i, RESicEre e PR ML S oREBIRC Y1 2
referred ﬂxysuoln -lvegimns, and;ftl?esmttssntsheommmg nétljeﬁﬂ'rsuhmﬁgmnnc«zrtsetuvagaabl e reg| on
of a sin e S(trurlal l'y occurring inmmunoglobulin chain. As used herein, a FR
repr esent ATSAR™SFe' e f our sub- regions, and FRs represents two or nore of

t he four sub- Huaginbesychaiaand hghtn@imadcemmmdncesegﬁ lovown luthe arth&eane chai n

and light chain acceptor .se nces, are In one enbodl ment
of the i W@ﬁ‘?‘f“(ﬁw #ﬁlﬁf IINTRHR ﬂgﬁ %eé%d?ﬁ‘oav'\’? héﬁtt&’%lﬂgfcf?p%&%e@ﬁ?ncfs d&quences
are sgl egtiegted fr&ﬂlﬁeh@q&ﬁﬂiﬂﬂ@&ﬁlsediﬁ%blleb&dd Tabldabl e 3 and Table 4. TABLES:

HEAVY CHAI N ACCEPTOR SEQUENCESTABLE 4 LI GHT CHAI N ACCEPTOR SEQUENCES As
used herein, the term"germnine antibody gene" or "gene fragnent" refers to

an i m"runoghgby.m HngJ@qumpﬂomsm]gNtEgphm d cells that have not

-

under go e the maturation pnrocess that |leads to "M:\nnf ic rearr ahgenrent and
mut at i o—#82 B BPusk; Rﬁot;sﬁngrf)%iqn, cbl equenc . &l . Shapiro
et al, Cr++- Rev 6 WW 2231 XL’ ~ .‘F 7.,.‘-_" S C al, Adv
St ——AB4 70/JH6 "FR1 | EVTLRESGRAL !
Exp Med Brot—4845 13385 (40 hk) Fri WrilppbiAL by various
enmbodi mgnts—of—th 65 PT ESERL7 6 JFHeTFRP ‘Rﬁil%@TéI&@Mﬂﬁ'mWhat
germ i ng antibody PENE/HAF ¥0 /im6Erkd KRGQGTrMavegTal ur e ant | body genep to
conserveg €sSsenti alo AM NM2aLs AWHS EBRIE NE€TLKESGPVLVKPTETLTLTCTVSGFSLS
7 VH2-26/JH6 FR2 | WIRQPPGKALEWLA
11 VH2-26/JH6 FR3 | RLTISKDTSKSQVVLTMTNMDPVDTATYYCAR
9 VH2-26/JH6 FR4 | WGQGTTVTVSS
12 VH3-72/JH6 FR1l | EVQLVESGGGLVQPGGSLRLSCAASGFTFS
13 VH3-72/JH6 FR2 | WROAPGKGLEWVG
14 VH3-72/JH6 FR3 | RETISRDDSKNSLYLOMNSLKTEDTAVYYCAR
9 VH3-72/JH6 FR4 | WGQGTTVTVSS
15 VH3-21/JH6 FR1 | EVQLVESGGGLVKPGGSLRLSCAASGFTFS
16 VH3-21/JH6 FR2 | WRQAPGKGLEWVS
17 VH3-21/JH6 FR3 | RFTISRDNAKNSLYLOMNSLRAEDTAVYYCAR
9 VH3-21/JH6 FR4 | WGQGTTVTVSS
18 VH1-69/JH6 FR1 | EVQLVQSGAEVKKPGSSVKVSCKASGGTFS
19 VH1-69/JH6 FR2 | WWRQAPGQGLEWMG
20 VH1-69/JH6 FR3 | RVTITADKSTSTAYMELSSLRSEDTAVYYCAR
) VH1-69/0H6 FR4 | WGQGTTVTVSS
21 VH1-18/JH6 FR1l | EVQLVQSGAEVKKPGASVKVSCKASGYTFT
19 VH1-18/JH6 FR2 | WWRQAPGQGLEWMG
22 VH1-18/JH6 FR3 | RVTMTTDTSTSTAYMELRSLRSDDTAVYYCAR
9 VH1-18/JH6 FR4 | WGQGTTVTVSS
56 VH7-4.1/JH6 FR1 | QVOQLVQSGSELKKPGASVKVSCKASGYTFT
19 VH7-4.1/JH6 FR2 | WRQAPGQGLEWMG
57 VH7-4.1/JH6 FR3 | RFVFSLDTSVSTAYLQISSLKAEDTAVYYCAR
9 VH7-4.1/JH6 FR4 | WGQGTTVTVSS
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structures characteristic of individuals in the species, hence less likely
to be recognized as froma foreign source when used therapeutically in that
speci es. Weoad741erein, the term "key" residues refer tProTaseai@iom2n€si dues
within the variable region that have nore inpact on the binding specificity
and/or affinity of an antibody, in particular a humani zed anti body. A key

resi due i ' ! or nore of the followng: a
resi due t@tﬁgiAQ%%mg%a&ﬁéﬁ%mﬁ?lﬁgl gl ycosylation site (can be
ei ther N- o iva !iiréft’éiiy]i'égfo‘d” stte) a1 asque!ia'éduc, a restdue capabl e of
I nteracti hgpw|th the antigen,l a residue capable of interacfing wth a CDR,
a canoni cphor esi due, a contagt residue between heavy chain| vari abl e region
and light{challn vari abl e regijarz34a6Tso9neiusemBodu23456EB890R2 Nj er zone, and a
resi due intRe]|reqgi orB3/A84 FvgriTAPEOIRISWAEIL.GERRTINGot hi a defjnition of a
vari abl e hed¢y chai (B3¢CPRt ER3d WYREKRGAPAKLET i nition of the first heavy chain
f ramewor k|_A8 |used I‘ﬁa”rng‘h,FRt:’ f@g??ﬁ%ﬁﬁﬁ%ﬂﬂmxw%@ww\yﬁci an anti body or
Binds {0 hethiir gon bR da e ysrodiiR e 2P e R P R Y
: 28l . 2 L2/7KA FR2 T WYQURPEOAPRELIY. " H, "~~~ :
havi ng su StgH :l ar Yotk GEL TG IWTﬂSL&S& mye H | bOdy and a .
conpl enentapyTdeter Mz TRy FreY Fidar fraving—substanttal the amno acid
sequence pf3g [MON- IEHEHGRATHRL BIAMTESr B EALVEDRETITe t e term "substantial | y"
in the cONT8XTy Of aLic)Rki iral|SWoOKBEKAPKRSIEW1 Ng an amn no acj d sequence at
| east 80% peef er ablys/aka [aqicV@SResasest eI T EEoPEbFATEEST | 95% at | east
98% or at| | eagt 99%IsdeK4 IRRAl[ RGGGTKREEIXR N0 aci d sequence of a non- human
ant i body [CDR3 |A hund¥di/g&4 ERAt|iTTQUYOSRAFHPASUSHRYTATSt ant i al | y| al | of at | east
one, and Lyp#dally thhdIKYFR2ANYQORMFFPKELYEabh _ Fah'  E(ah') 2, FabC, Fv) in
whi ch all oB24ubst arkt5/9Ke \FR3| || GVRERY éGﬁmFﬁéaimPF%Tgﬁgnd to those of a

- i Ablnoalo [rﬁ/ljﬁ‘* ;FER4 FGGETRVEIKR ¢+ i hody) and all Aar i
non- human +-GrRegt Bt s Cer ool oS B sTaAdveBRYRTaR o —ok substanti al |y

al | of the—£gariey Toe/ TR GRS [HYoqkblaeREL Ty (e Hrareghpbul i n consensus
sequence. Pggf 33 /0181 @%Mﬁ%ﬁwrxn&mmﬁ?@‘at least a
portion of an|i munogl obulgrg |[constant region (Fc), typically that of a
human i munegljobul 1123 /bns AwE FpBORLE®ERLI S, a humani zed ant) body contai ns
both the |ightt chain as wdR4 ias at | east the variable domajn of a heavy
chain. The &fti body-%%l/%s/r?@ iFFCEEEHERe CH , hinge, CH2, [CH3, and CH4

regi ons of—thé heavy ehaif—Hnr sere—enbodi-rents—a—hurani-zed anti body only
contai_ns a humani zed light chain. In sonme enbodi nents, a humani zed anti body
only dontains a humani zed heavy chain. In specific enbodi nents, a hunani zed
anti body only AsaRédhdin,ahdeiim Nderlinesmtibédyl gend@witgene Ghgmert! ghdrs whai N and/ or

humani zed heav cgai n. The h ni zed, anti igogg{ an be sel ected from any
cl ass of T‘ﬁﬁ‘fﬁ‘?%. OB ERIFE? PG ?‘ﬁ@i g ]@Wﬁ’o gess tﬁﬂlﬂqu RPAURAFIEPE e ong any
| sotype, phadghtitdi pagkeWd thdtQédlds tol gehdtRitrbAiangdkent andl ieion! fB@kpaéon of a particular
immunoglobulin. (See, e.g., Shapiro et al., Crit. Rev. Immunol. 22(3): 183-200 (2002);
10  Marchalonis et al., Adv Exp Med Biol. 484:13-30 (2001)). One of the advantages provided by

various embodiments of the present invention stems from the recognition that germline antibody
genes are more likely than mature antibody genes to conserve essential amino acid sequence
structures characteristic of individuals in the species, hence less likely to be recognized as from a
foreign source when used therapeutically in that species.

15 As used herein, the term "key" residues refer to certain residues within the variable
region that have more impact on the binding specificity and/or affinity of an antibody, in
particular a humanized antibody. A key residue includes, but is not limited to, one or more of the
following: a residue that is adjacent to a CDR, a potential glycosylation site (can be either N- or
O-glycosylation site), a rare residue, a residue capable of interacting with the antigen, a residue

20 capable of interacting with a CDR, a canonical residue, a contact residue between heavy chain

variable region and light chain variable region, a residue within the Vernier zone, and a residue in
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| g&4. The humani zed anti body may conpri se sequences from nore than one
class or isotype, and particul ar constant domains may be selected to
opti m ze wexnred7ehf ect or functions using techni ques welpCT/use@vnmoizas t he
art. The framework and CDR regions of a humani zed anti body need not
correspo r.ec Q r | n %Qﬁ{ body
CDR or t lger(g: 'ﬂ%glﬁtg%‘érl prszg’ﬁgvv?ﬁl?% %o%ad%?ﬁ?gn éﬁ? %aé' %hba et |loarl1lmﬂ

I nsert i orKabhatdiefinitiolebfthe ﬁmlﬂa‘avyathahefaaﬁevmﬂe am no aci d resi due so that the
CDR or franework residue at t it es, not carrespond.to ei.ther the
donor ant | by eer-EHETE ek B ERPRY T ingREb R A AU, et N

mut at i ONSinal YR mentwhdrbofWichtiinfibspBsifisatly bisels @ dnyantigén dfemerest@0davhich

preferably at |east 85% nore preferaply at | east 90% and nost ef erably
at | cdst BHDHH MRBONCHER)agion 1“%%5“%'%@1 ﬂ%mowrzldéswe@%ﬂp%ﬁdmﬁ’ent hose of

the par e%ﬁﬂodl{:&cﬁ@ébn%&%}l@éi&ﬁﬁnmgbﬁgiéﬁ CODRERAR g subditih By (K aMROSEIAS US

f r amewor k" ers to the framework region in the consensus |nnunoglobulln

sequence .SeqgnagHé @ nprshwnap angipedy; A pged @E‘ﬁg‘eﬁﬁ E@ml 'syhstaatalybin the candextiebe

refers t%ﬁ@ﬁf&@&‘é@ﬁl@h&@ﬁ%‘ﬁ%ﬁlﬁ&&&& &Euéﬁ@é&t léa[sﬁﬂid/? Qﬁéfé!raﬁ?l?%ldlre%t @g%rqtno aci ds
(or nucleotides) in a fam rel at ed |rmuno§ obulin se%éences (See e.qg.,

W nnaker 1leapt99fn, @‘e‘ﬁ@é%% Z(CIIQ?Ffé@%(OJ@t Ieaﬁ%és}éﬁnrls teathe aminpiagidseanen@afgany
1987)19 | BhoftnuiH dn¥inSHy éﬂﬁ“&'ﬁﬁh&@&h afifood rggégu%gt%,ang afl Bﬁatq%@@&@%a
sequence IS occupl e the am no aci requent at that

posi ti on tymeallipewvd, azmudbje dmalms\ﬂbabaﬁahﬁtf(d)dﬂdﬁahﬁ‘c Eu)rlnedmzhl dll;orfsulem@aib'la}'l ofei t her

b
can D | JFLIIR s R HRIETRLPSRIRIAS, | ARREIPGE, age BTG 2one
fi ne-t unallohsubbtastiallp aliof thg dramawodtaegionsaecthtse o&:omumaramdnuhbgbbmlm(cbﬁs}:ﬁsusJ .
Mol. Biol. 224:487-499, which .is.i t ed Vi [
Yone res HERS B, apUPlfdeR i gl RET R A Aot Bt “on the
struatur emfhﬁn(@cﬁﬁhﬁ&ﬁsfahﬁegbﬁ (meh, ttyplaﬂlytﬁheoedlmunhadmmui@oﬁxﬁhm soét i val ent

compr | 9 1PDABHP SHuIEn A LA oR A oL R ST 2 o PR

protein iddmenf A aevedhdif Mamlﬁohyza&&ﬁ@yzuﬁrudame@mnhing@mm QEBNghdTHES, and
is generally not a naturally occurring antibody. The term "multispecific

bi ndi ng peEtnsohthe hegvychaip.dn somg ﬁabq?gn@rse)eévlﬁale%?ﬂaﬁ‘i@daspnw.CHdﬁﬁ@at WO or nore

rel ated Qumbfizedl1Rh€shaindnG8ine embbidineMmaal Riafiz&l0&bEUy(JAKRonkHinddi Hﬁﬂmaﬁh&&i el ns
as used herein, are binding proteins that conprise two or nore anti

bi ndi2lg dFP¥shaindn spesificembadimentsta manized prfRpSnenly PoRRIR? bimapizpchyaria ch
DVDs may dQﬁalm@Q%Qﬁt%thh ﬁnd/brtﬁmﬁﬁ&@&le@v;oéham ndi ng one antigen or

mul tispecific, i.e. capable of binding two or nore antigens. DVD binding

pr ot ei ns corrprThS hnmanized antibady carhbe seleDobiionl app ejoss efdmmanetletwing, inghtdinghai n
DVD poly t f i ses a
heavy ¢ hggﬂ %ﬂ 4nd I%%gd E:?}' dlgot%\é[}lnlc:gldmg%moﬁaulﬁltaﬂrm ?gCPI‘/ E)gd}ﬂ 156G Rd

IgG4. The humamzed antlbody may comprise sequences from more than one class or isotype, and
25  particular constant domains may be selected to optimize desired effector functions using
techniques well- known in the art.

The framework and CDR regions of a humanized antibody need not correspond precisely
to the parental sequences, e.g., the donor antibody CDR or the consensus framework may be
mutagenized by substitution, insertion and/or deletion of at least one amino acid residue so that

30 the CDR or framework residue at that site does not correspond to either the donor antibody or the
consensus framework. In one embodiment, such mutations, however, will not be extensive.
Usually, at least 80%, preferably at least 85%, more preferably at least 90%, and most preferably
at least 95% of the humanized antibody residues will correspond to those of the parental FR and
CDR sequences. As used herein, the term "consensus framework" refers to the framework region

35  in the consensus immunoglobulin sequence. As used herein, the term "consensus

immunoglobulin sequence" refers to the sequence formed from the most frequently occurring
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a light chain DVD pol ypeptide, and two anti gen binding sites. Each binding
site conprises a heavy chain variable donmain and a light chain variable
domai n wiwb 21vostek of 6 CDRs involved in antigen bi ndi RgTESRO1AN0002g€N

bi ndi ng site. DVD binding proteins and nmet hods of maki ng DVD bi ndi ng
proteins | and

i ncor por aﬁ%‘% g&%ﬁglgot )gﬁgrqgggiye%{%@gg%&&@%@?l Seq%%/%%&gon %ertai ns to a
DVD bi ndl\Mgnqdqeo%oanemm Chinegy(Verlaghgesgllghaft, é?Venn;heuariﬁninen)or%b) bra fagnilylof | a.
In anothe t he, DVD rotein is ca bi nding, I L- Ia and
" second PaRgRIoo g, Stk PO o Binal b ehe ot BRAPE of s A it

recogni zmaglrﬂutgmbﬁfraMnEjLatIthd: posﬂﬁomﬁelih mrljailﬂtwotdﬂﬁnd stidnocagetualyi zi ng"
refers taq neutraljzati ( e‘Jo ogi cal activity of a cytokine when a

bi ndi g [ﬂ‘eﬂl‘eé‘flﬁ’ pE LT ?;5'|° RFECOnpROSYSSEQIPHNe. Preferably a neutralizi ng

bi ndi ng prot eiAy ds&d l@erélﬁu'l\/reﬂhérzkdi@ rafeislt@@wbsetwhﬂ&ﬁe\%rn%smeamathhdyaldyat
results in _inhibition of a bioglogical activit Preferabl y the

oot ar i Sha Sitehien and T uts e i th daann e fessrbstt by P pete sa Wi (95T el o
activity mbl. slalasl7-489 Byhidt is 1&@%ra@m&euzgy/ﬁefe4&c(@) VO er 88reARI&L RIrmMaRr

Inhibition of a biological activity of hlL- by a neutralizing binding
protein da#rb@gah%%egéwddpammwrﬁl& S(B‘Hétu@rOf H;PrRé an%weﬁfmﬁ e aptihady. 5

bi ol ogical activity well known in the art.The term i tope" includes any
pol yp‘gpt i de déelthefsrinnawitivaleptiindingproteyi ds *rspémrfhﬁamg‘w@gmatﬁ depatemBgABBUl i n” or

Th cell lrlqﬁ&ah @6mprisihgt®b lof indrecintigeh Hiﬁiiﬁ§s1te§th ﬁﬂﬁlvdﬁhﬁﬁﬁﬂlﬂgﬂ@'b&m iscl gde

chem Ca active,sur e ro ecul SucC S m no ci ds sugar
oo ChnietentedE pRi Rkt ioRe difen indige S ank stekfete BB REIE. “rvay “hove
speci f i ¢ deburseg ohtibedys ﬂmaadnns%nultspemﬁd bioding protedr’irefeis¢s a bmdhigq)rotemeap_abliec

char ge Cm?gagfngmss ficte rdle£H) Mde‘?ﬁed%: ts” PRLQAriA e é&nﬁﬂgbﬁ*@‘? high 1s bound

by an ant certalrn enbo an anti body 1s 0 specifically
bi nd 1&n mt@gw uagtherdin, aper'eﬁ@nentotemtbat cepripa tyeer merg atltegegétndmwiltgseq@m n a

conpl ex %%Eﬁ'e[vﬁleﬁtf or%@ﬁﬁléﬂ?blﬁmﬂé Brotd#C SQEPHeHY hﬁ? be Iﬁﬁoslfpé‘&m 1.e k!ﬁ;faﬁ&%f
pl asnmon resgonance”, as used herein, refers to an optical  ph enonenon t hat

al | ows f Gindingens anfjgga pxmpkiispesiic. is. ﬁ@aB#eeéb'@elPs“&o ?WP%‘F aptigeph DY dipdingct i on
of al t er grdteinSconpriping tved Rea®P lENDVEX polypeptitiet Hdtwa lightehein IV D aal@pepndeg‘ or

exanpl e usi ng t.he r ( rmaci a. Bi sens U den
and Pi so iy e PVIE T BRET {1oUBUF pimdisd R Saniyn REPe Gp.
(1992p ArarlighBihain. DAD polypéptide, aid tvd6antigembisding sitds., Eath barlding(sit® @dmprises a .
e
t er m " KO 3ntigen bipdingperjantigerebinding site. 7 ElA hinding prateinsandimethades obmaking BVEbnst ant
for assoGjifiidgQRoteins are disclosed in US. Patent Application No. 11/507,050 and incorporated herein

by reference.

® One aspect of the invention pertains to a DVD binding protein comprising binding
proteins capable of binding IL-1a. In another aspect, the DVD binding protein is capable of
binding IL-1a and a second target. In one embodiment the DVD protein is capable of
recognizing IL-1o and IL-1P.

30 As used herein, the term “neutralizing” refers to neutralization of biological activity of a

cytokine when a binding protein specifically binds the cytokine. Preferably a neutralizing
binding protein is a neutralizing antibody, whose binding to hIL-1a results in inhibition of a
biological activity of hIL-1a. Preferably the neutralizing binding protein binds hIL-1a and
reduces a biologically activity of hIL-1a by at least about 20%, 40%, 60%, 80%, 85% or more.
35 Inhibition of a biological activity of hIL-1a by a neutralizing binding protein can be assessed by

measuring one or more indicators of hIL-1a biological activity well known in the art.
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of an antibody to the antigen to formthe anti body/antigen conplex as is
known in the art. The term"K f f", as used herein, is intended to refer to
the of f rwDeowmasst’ant for dissociation of an anti body f POmUSRE&0/000244

anti body/antigen conplex as is known in the art. The term"K ", as used

herein, is intgaged ¢ 10D fﬁ&lu&é% aLgS?(lg%e&;iQ&&e?{ flnC c%Bﬁ)BrﬁSFsPchlﬁ@’q ffﬁé% cular
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sequences, ing sites for secondary antibodies, nmetal binding domains,
epi t ope tragjei consemiratinepivithie a hipeenser, m@u&rfowagald@smatm MBlaperk axstem The term

Tanti bOd?(yl?aPrH CEQ%IIO ener%II? [gbﬁ qu%%v@hé‘hd%nﬁg’ls% ?&IE}J RIJ) S lef'ﬁggt ﬁég gﬁté)hp 9&)’

chemi cal 0 a sé hem cal noie such as a utic or
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conpound, re of che a] macr o ule, or
an extracltl%r%g]ﬁ ?h51r§1s i}(gﬂ’ otrggll ?#%ﬁgmoijﬂfwgn?r%b%%é?dspec(fhnfl?'uon hgtregpeutlc or
cyt otioxi (19, Biodiemd98:268127are not linited to, pert ussi s toxin, taxol,

t hal D t hi it i }
o oot vt R on et bR S iR ECRefeR 1o GRE talk sonTane i svian
daunor ubi ‘Fhﬁ'antﬂb&%grt t1 {3 the ertﬁb@ farlf} LS Jx?%‘?s kSWh it MG N,

act i nonyci n D 1-'dehy est ost er one, ucocortico procal ne,
tetracai ne, |T@9<Mmh'&offbra@p$edrh@tem, Is laﬁddthlv tafigrdo theaffdatanam@gsf%r honol ogs
and . "cr stalllzed" as. used, herein, refer to

thereof. The ter "Crys 3
an ant i bd§ocigsion g ‘Eqagj‘é‘ﬁ aflffﬁ?ﬂ‘@aﬁwyéﬂ“&eﬁé?réﬂfx agip kpowavindheart. i, ¢ he form of

a crygtal . Cryihkadmm "RYS a0 Gfdherel, &f infeh®d30tdfét tSthaliRslatidRtétant $H Ch i's
di stinct fromother fornms such as the anorphous solid state or the liquid

crystall maslcslalaanabo@apsg@l mtesmceormsnpbmdl miheraetgul ar, repeating,

three- di mensi 0[@1 te ar“'ia%?led gmdaéﬁbra‘%ém’l as uséd herem rlejtlersﬁogprogem with Orla%l 1S such as
anti bodi es), or nolecu ass €.0.

incorporated that provides for the 1dent1ﬁcat10n of the binding protein. In one aspect, the label is
a detectable marker, e.g., incorporation of a radiolabeled amino acid or attachment to a

25  polypeptide of biotinyl moieties that can be detected by marked avidin (e.g., streptavidin
containing a fluorescent marker or enzymatic activity that can be detected by optical or
colorimetric methods). Examples of labels for polypeptides include, but are not limited to, the
following: radioisotopes or radionuclides (e.g., *H *C *S, *°Y, **Tc, "''In, "1, P*'1, V"L, "*Ho,
or '¥Sm); fluorescent labels (e.g., FITC, rhodamine, lanthanide phosphors), enzymatic labels

30  (e.g., horseradish peroxidase, luciferase, alkaline phosphatase); chemiluminescent markers;
biotinyl groups; predetermined polypeptide epitopes recognized by a secondary reporter (e.g.,
leucine zipper pair sequences, binding sites for secondary antibodies, metal binding domains,
epitope tags); and magnetic agents, such as gadolinium chelates.

The term “antibody conjugate” refers to a binding protein, such as an antibody,

35  chemically linked to a second chemical moiety, such as a therapeutic or cytotoxic agent. The term
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anti gen/ anti body conpl exes). These three-di nensional arrays are arranged
according to specific mathematical relationships that are well -understood
in the fiwbaniose72undanental unit, or building bl ock, thatuse&onepeated in
a crystal is called the asymmetric unit. Repetition of the asymmetric unit
in an arrangenent .t hat  confor 0 Lven, well -define | pgr aphi c
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it has beghs| iohk afblectioE(elgy,PRotéihs R bOEntibSdids), dinsietuldr assiibleb (4.€f ers to a
circul ar doubl e stranded DNA | oop into which additional DNA segnents nay be
|i gat ed. 2phgsnfeatibody semplexesh dhese three-dimensional greays é'fe,a"iﬂk‘@f’é?"r?r%ﬁﬂg"tsi’?ﬁﬂg‘f DNA
segment s Jiienfaficdl redioRchipstha ateVfelMbrdetstdd8 MRE fielFeTHeAuRIaRAG OIS, 87 € capabl e
of autonompus replication in a host cell into which they are introduced

(e.g.15 bawilding blpcks et srepepiad inirrastal dveadled e eningratripnit: Bepetigia pfRe and

epi somal , it @ M%ﬁtaﬂﬁ%lemergﬂlfh‘?'éoﬁ’fﬁﬁﬁsq{f)ﬁgfv@n,g’vell-dlﬁﬂé SAYplaphBNTRI i an
vectors) can be Integrated into the genone of a host cell upon introduction
i nt o t he shometreprovidesthel "unkieeEaf the arystel pRepetitiencofaheadt ogll byireghler host genone.

Mor eover , ' 4 . [r h h SA Qi RE genes
to which t?ﬁ%%/t%g% @ %‘gfé‘lre‘g? lﬁj\fgflgnsﬁ?%;k@fheg%}éﬂél\/gge%%lrgge’ t}}r’ %1 re¥ er ?’e’% to herein
as "r ecorthystailidatiox pi NsddioAcideatddirgteing,or Praitivpl Apprdaghk.@nd szi pm 2@ &dbors”). I n

general , ressi on vect Qrs of ] econmbi nant DNA techni ques are
of t enZ%i n c?:{f]‘%d 6‘#Vr%rs(l)r}?'\ﬁ|5ﬁs%t;ﬁr%wd€9rk’#§ev¥ {f{é&pp@g%}ht specification, "plasm d" and
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0566, o0 Sl Sl YA Gho OB, LSk b SRR RO LRSS, o,
def ect i vef nucleotide. The term includes single and double stranded forms of DNA, but preferably is
double-stranded DNA.

25 The term "isolated polynucleotide" as used herein shall mean a polynucleotide (e.g., of
genomic, cDNA, or synthetic origin, or some combination thereof) that, by virtue of its origin ,
the "isolated polynucleotide": is not associated with all or a portion of a polynucleotide with
which the "isolated polynucleotide" is found in nature; is operably linked to a polynucleotide that
it is not linked to in nature; or does not occur in nature as part of a larger sequence.

30 The term "vector”, as used herein, is intended to refer to a nucleic acid molecule capable
of transporting another nucleic acid to which it has been linked. One type of vector is a
"plasmid", which refers to a circular double stranded DNA loop into which additional DNA
segments may be ligated. Another type of vector is a viral vector, wherein additional DNA
segments may be ligated into the viral genome. Certain vectors are capable of autonomous

35  replication in a host cell into which they are introduced (e.g., bacterial vectors having a bacterial
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retroviruses, adenoviruses and adeno-associ ated viruses), which serve
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25  include promoter, ribosomal binding site, and transcription termination sequence; in eukaryotes,

generally, such control sequences include promoters and transcription termination sequence. The
term "control sequences" is intended to include components whose presence is essential for
expression and processing, and can also include additional components whose presence is
advantageous, for example, leader sequences and fusion partner sequences.

30 “Transformation", as defined herein, refers to any process by which exogenous DNA
enters a host cell. Transformation may occur under natural or artificial conditions using various
methods well known in the art. Transformation may rely on any known method for the insertion
of foreign nucleic acid sequences into a prokaryotic or eukaryotic host cell. The method is
selected based on the host cell being transformed and may include, but is not limited to, viral

35 infection, electroporation, lipofection, and particle bombardment. Such "transformed" cells

include stably transformed cells in which the inserted DNA is capable of replication either as an
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cell. Because certain nodifications may occur in succeedi ng generations due
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speci fi cadnrdluie prabeeyotic gnd eukammoticorsis sefectpd froppany @tﬁtha Kimgdoms g§lifeAEukapistiat or y
Manu ( i=~zTllo) a or
- 40, 658t TRl e s P R SR e
Tr ans gemiotlinitegitni themprokargoticreoliing B. @hemmmame&bn@ﬁéo HEEke 263 ande@%;s to an
or gani SRR G| St 13 € A 1 3adhBDRYEAEreiAEL 01 1 Lhe Lransgene

|ntroduce Into the organi sm(G6r an ances € organi sm expresses a
pol ypepti de n(ﬁtandaltduwhhilqyesequr‘tasse}ﬁfo'r recbrhb;n:mt@am shgonAcréotlcwssghﬂ@s ands a DNA
construct ted gt o the genome , of a

"
cell fr Orﬂswlcgﬁurga?drtéwgagﬁ?tgngg 62% a%rrﬂpéra{' ?g% ectt n F’fmatlc e %r?ﬁpesm on of
an encodgrifestion pichitges niap be perfamedaccerdigy tb ntaym&unefs st.pleaﬁcmms)ér ashe
transgeni ¢ or nism . The.ter | at.e' at e' e
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i N the agiécedirys Bdy i g¥RdraiBpeRfotthed AttErdRGto (dvéhtiond] ArtHodo el kadin iachdart ty of

hiL-1A). Mdul ation may be an jncrease or a decrease in. t nit ude of a
certain A8 piAesgribgd in yarievs %fﬁera’f andyperfEesidig refergrees ﬁ?b?fs gttedh aed garfgvsa?

activiti froaghduf o pretednspeificRioRDSREH. BamBrdok deal. Mulecmrecmﬁg |A DaboRslory O,
bi ndi ng characteristics, enzymatic acti vi ty, cell receptor activation, and

si gnad® t Mawaled F‘brp"l%?fr“&%h‘éf Lipgprptory ?Fésst el Spripgtpken N.¥. (3389 whicher ei n,

iIs a corrpph;@gpg,ggamggmq,fyrggﬁggéfagalg,rpuﬁ;og@r| ng an activity or function of a
nol ecul e of interest (e’g., bi ol otgl cal activity of hlL-l1 a). For

exanpl e, a nod Jmtsgwwrmgan@auw l@mwn frcthe ag andogs udedchegsin acfiers to preoigai#in t ude of
acertain gghh x41g¥h39£orﬁmghm%ge&f wherBRIREHnSeehO RAAGLA biffo HISrJTRERI (bLigde Of

the activity or function
ancestor of the organism) expresses a polypeptide not naturally expressed in the organism. A

25  “transgene” is a DNA construct, which is stably and operably integrated into the genome of a cell
from which a transgenic organism develops, directing the expression of an encoded gene product
in one or more cell types or tissues of the transgenic organism.

The term "regulate"and “modulate™ are used interchangeably, and, as used herein, refers
to a change or an alteration in the activity of a molecule of interest (e.g., the biological activity of

30  hIL-1A). Modulation may be an increase or a decrease in the magnitude of a certain activity or
function of the molecule of interest. Exemplary activities and functions of a molecule include,
but are not limited to, binding characteristics, enzymatic activity, cell receptor activation, and
signal transduction.

Correspondingly, the term "modulator," as used herein, is a compound capable of
35  changing or altering an activity or function of a molecule of interest (e.g., the biological activity

of hIL-1a). For example, a modulator may cause an increase or decrease in the magnitude of a
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observed in the absence of the nodulator. In certain enbodinents, a

nmodul ator is an inhibitor, which decreases the nmagni tude of at | east one
activity wo20uwwmsre7en of a nol ecul e. Exenpl ary i nhi bi t or #Cirncsbadapo2but ar e
not limted to, proteins, peptides, antibodies, peptibodies, carbohydrates

or smal | o anlc It%nclgog%faPeptlbodl oS, Al descrl 1/83525

e
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I nterest causes a decrease in the magnitude of a certain acti vi ty or

f unct i on mefleculeef jrtarest sRuseE Ahipereasy in e magnitudg of @ cRIBInGCtiviieor fuaction pithe

functi on ORQEle\“BlparBd ke & ‘?tﬂ@@ot(iﬁe 4RI fBR3h ShserVed i ﬂhe WhsBhcedptROONI St S
of interest include those that bl ock or nodul ate the biol ogical or

| nmunol ogiwast. Racticular agonests olf lint¢resy mas\mwagi@m\sas nghidmitedto JiLt lor polypkptides pu may

i ncl but e no roteins | ej c d bohydr at es, or

any B‘ﬁhemﬁmp@sﬁﬁ B%Ct‘e%" h°"6'i"%1h d’ags’l"iamf %ther/2‘s° TS e, gi’%gt ‘ia‘he term

"ef fective anmetermr exitegoaxst"mrt'hﬁlbaammtusafheaenh héﬂéﬂma rﬂd’dmlhlfbrltlﬁit sﬂfeﬁl cient to

reduce or arrel orate f verlt and/,or duration of a tgarsorder one or
ecile 86 tugf g

nor e synﬁf’%‘i&e Yid 8P éﬁfeSE Bses AVSHTRSRUNTe BPeY HEpin a&%‘ﬂ?é’

regr essi Gincbn f tHé mOKEIRE corﬁb’a&.‘dﬁtﬂ theln@nit@ie of HRACEVityHR REcOPBHErveDMIRE  OF
progr essi on of one or nore npt ons associ ated with a disorder, de; ect a

di sor der 2b¥peeHithentasppist; ??ﬁ?‘%\llaé aptageitHMHpteRestincluds thesg é‘}aéb’@ﬂ% Qramqdufali ¢ ( s)

of angt hage BibI6£ied Yr fnfinthologicRl RAGY HALL1E. %tagmg&@ﬁﬁqﬁmsmﬁgm)m nidfe term
sanpl e", as usSed herein, |s used in its broadest sense. A "biol ogical

sanpl e", ‘inpdudg st ate@etlimitedi tacireteias, nuglgic apids, satbohydriteseer any othgrpolgement i ty of a

substanc I ng thing or formerly living thing. Such living things
i ncl ude, %{h%rﬂa‘gtorl]]%;f&] imted to, humans, mce, rats, nonkeys, dogs, rabbits

and ot her ani nﬂeslwsed ISneii tsatosi %aifeemelanmhmdeqfexbmthaamombf 4 therapeerhicb is bl ood,
serum uri novi a one marrow, |ynph

otion, anduiigient Pt or amelioriteaitendtiey B Rinioh ST TRora i ARSE: oY The

present ispiipdink therepf, preveld $hel al0ArRtaeht W04 diderder) cunsd mgﬁhslcafﬁﬂabmvdrdefs prévent
antigen-bi ndin ortlﬁns t hereof, that. bind to IL-la with h af‘Ll nity, a

sl ow of f WeIPRRACE: AsvgloPmERt: onsetos P’F?éreé%tﬁ‘h qng or W?e%’ﬁ‘m&’“’ééb% tedh i
I nvent i orlisaFder, ideke& aGiNorRY, iof eriahdelD GhfiSvd tﬂiébrd@hﬂﬁ’ctlc or therapeutic effect(s) of

another therapy (e.g. , prophylactic or therapeutic agent).
The term "sample", as used herein, is used in its broadest sense. A “biological sample”,
25  as used herein, includes, but is not limited to, any quantity of a substance from a living thing or
formerly living thing. Such living things include, but are not limited to, humans, mice, rats,
monkeys, dogs, rabbits and other animals. Such substances include, but are not limited to, blood,

serum, urine, synovial fluid, cells, organs, tissues, bone marrow, lymph nodes and spleen.

30 1. Antibedies that Bind Human IL-1a.

One aspect of the present invention provides isolated murine monoclonal antibodies, or
antigen-binding portions thereof, that bind to IL-1a with high affinity, a slow off rate and high
neutralizing capacity. A second aspect of the invention provides chimeric antibodies that bind
IL-1a.. A third aspect of the invention provides CDR grafted antibodies, or antigen-binding

35  portions thereof, that bind [L-1a.. A fourth aspect of the invention provides humanized
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IL- la. Athird aspect of the invention provides CDR grafted anti bodies, or
anti gen-binding portions thereof, that bind IL- la. A fourth aspect of the
i nvent i orwpnrow/mses2humani zedant i bodi es, or anti gen- bi ndiP@/ysesiocnsg4

thereof, that bind IL- la. Preferably, the antibodies, or portions thereof,

are isolated antibodi eg. Preferably, the antibqdies of the inyvention are
eut 1 al | 2 TGt bind e P oA e sb s B 1T Feretgy. Y S0 OT 1101 &
ant i bodi grtfnt theRdr, afe iSlattdyntiBoEEE MrefbrabIgthe ARibOBYs SRtheRIentdN arNy Of a
nunber of techniques known in the art. 1. Anti-IL-1 a nonoclonal antibodies
usi ng Hybertsdizmnghumpmatio by 108REkAdISRal  anti bodi es can be prepared using a

w de variety of techniques known in the art including the use of hybridonsg,

reconbi nant, and phage di splay technol ogi es, or a conbination thereof. For
exanplse, AronoMethad ofmnkingdnti JLclan atibgdiesduced usi ng hybri doma t echni ques

i ncl udi ng, those wn inthe .art and ht or exanple .in rl ow.et al.
"t bod S SRl bR e B wht Iy o Bt RSPt nicys R IR o
2nd ed. 1%88); Hammerling, et al., in: Mnoclonal Antibodies and T-Cell
Hybri domas 563-681 (Elsevier, N Y., 1981) (said references incorporated by
reference in their entireties). The term "nonocl onal antibody" as used

herei n i 51, A@ti-ILL16 inBAodiéhal Pk tibvaAks @SinR HyBrid6ala tévhavigRy hybr i doma t echnol ogy.
The term "nonaocl onal antibody” refers to _an antibody that is derived froma

si ngl'¥® clone, Yieracloarligtibasiessanbe Broared uspearEAs wrien] ofdechpiaagdner b ieie and
not the F@Giﬂ&ﬁ’diﬁ@’th&"ﬂé&d}hyﬁpido%aﬁfe@dﬂﬁﬁ&t, a8 biHE Qishray teRhRAbbRsNG 2aNd screeni ng
for specific antibodies using hybridonma technol ogy are routine and well
known i n coméinatiqn thergofoler eé?mj%&i meneelonal petihodies ean be prodised wiingdpbuders net hods
of  gener 3kl nRGiAAbsARbIRAMNE S 35 Wik, (BodbleDAdIARWRL gduced by the

met hod conprising cu rrng a he/brl donma cel’l "secreting an anti body of the
i nvent i omMnithedies: A Labpratasy Manyal, (OCaldl Spying HathenLaborajers Eress.ad bd: 19881 ng

spl enQcyt ' ( . | 780k W . [

T Pvers: o IR EE R, b O Y A N B £ e B s SR el eB N g
from t he 18b)i(sad fefarerteybincaiporated by referendeant theie entettieshTha farintimdyockdslab t o bi nd
a pol Ypepén{iﬁo%ypﬁs JsBndr By F ok n@lge?{o' e%{ es Draditic %%Hrogghfl%&h%{% htded, an | L=
a antigen. Tn a preferred enbodl nent, 8 PP anEl gen T e adm nitst er ed
wi t h a adihevamt"nioaoddnahatibbdy"trbfersitoamaeibodysthairis derived Ghmadsingkeativre, | ncl ude
conpl ete .or, i.nconpl ete Freund' s. adj uvan Rl BI ranyl,,di pepti.des) or
SO0 (i PSRt B R Biee Pt uone i aob i Befhéy ob P BRB AL €T R

pol ypept ipdedutédom r api d di spersal by sequestering it in a |ocal deposit, or

they may cont 6}\i/IcI;]thods for producing and screening for specific antibodies using hybridoma

technology are routine and well known in the art. In one embodiment, the present invention
provides methods of generating monoclonal antibodies as well as antibodies produced by the
method comprising culturing a hybridoma cell secreting an antibody of the invention wherein,

25  preferably, the hybridoma is generated by fusing splenocytes isolated from a mouse immunized
with an antigen of the invention with myeloma cells and then screening the hybridomas
resulting from the fusion for hybridoma clones that secrete an antibody able to bind a
polypeptide of the invention. Briefly, mice can be immunized with an IL-1c antigen. In a
preferred embodiment, the IL-1o antigen is administered with a adjuvant to stimulate the

30  immune response. Such adjuvants include complete or incomplete Freund's adjuvant, RIBI
(muramy!l dipeptides) or ISCOM (immunostimulating complexes). Such adjuvants may protect
the polypeptide from rapid dispersal by sequestering it in-a local deposit, or they may contain
substances that stimulate the host to secrete factors that are chemotactic for macrophages and

other components of the immune system. Preferably, if a polypeptide is being administered, the
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substances that stinulate the host to secrete factors that are chenotactic
for macrophages and ot her conponents of the i mmune system Preferably, if a
pol ypept iwe 20p/i8e472g admi ni st ered, thei muni zation scheaalrasastolooizavol ve
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i mortal ijzedy ﬁﬁr?loﬂ%e%h&or@asclbrﬁas‘ﬁ@ thenIRBY ﬁﬂn&tﬁ@ds%&wﬁ gelﬁe ar‘? fcg celiHiar | ow

and Lane, supra In a“preferred enbodi nent, e nyel oma cel do not
secrete |thatrsn¢mg¢ oibddies qapabjpefiitindiegsIl( k. Aorites @ordewblcly g@‘@rdllylcw’re)l.s hight er
fu5|o n lc selectlo t he hy.bri lng IL-1 a,
o~ Bor o0 o7 i8S <BFOcEhbRf bl MmibRE AT YoSiRE LSRG, RS

enbodi nent , thﬂnbmeﬁdn&iodmmnembmgymmdpeng e thlivesd hygrldn1nasrmzayrb9pkerpaﬂcéd

I mmunoassa ELI SA). r o]! m"runo R
" exanpl e (S)ff°¥’]§é?§ﬂn 7r "Wé]aﬁ‘diermwl ?‘ﬁ %Wé'd? ?%ﬁif% &l}és fg’f"r‘iclﬂorporat ed
by ref er efcRsedAd ihmértalizedmpibhmdedly aplseeblidinogn hithe artl (Sve,%. o larkbel mdilade,
cl oned and further screeR?qdrBf or desi r abl ghchar acteristics, | ncl udi ng robust

hybri dond“gfbWi wpreferigf ey gy thp PR EIGRR cells damgt SFEste MmURogiaRUlR o 4y

char agt ergofpbfinles @nohlsseddss 6l fikk)! Aftér fRadOMd ahlytisti e EBEon Ty hbbridomak ufeed and
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system eeigened yjas Il @er agprtion theegof, oz aicel exprassing L foo In pptefrstsd epbodigienle t  ng,
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radlolmmunoassay (RIA), preferably an ELISA. An example of ELISA screening is provided i in

WO 00/37504, herein incorporated by reference.

25 Anti-IL- 1o antibody-producing hybridomas are selected, cloned and further screened for
desirable characteristics, including robust hybridoma growth, high antibody production and
desirable antibody characteristics, as discussed further below. Hybridomas may be cultured and
expanded in vivo in syngeneic animals, in animals that lack an immune system, e.g., nude mice, or
in cell culture in vitro. Methods of selecting, cloning and expanding hybridomas are well known

30  to those of ordinary skill in the art.

In a preferred embodiment, the hybridomas are mouse hybridomas, as described above.
In another preferred embodiment, the hybridomas are produced in a non-human, non-mouse
species such as rats, sheep, pigs, goats, cattle or horses. In another embodiment, the hybridomas
are human hybridomas, in which a human non-secretory myeloma is fused with a human cell

35  expressing an anti- [L-1a antibody.
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In a preferred enbodi nent, the hybridomas are nouse hybridomas, as
descri bed above. In another preferred enbodi nent, the hybridonas are

pr oduced wWo 2a10m8m72unan, non- nbuse speci es such as rat s pCThEseq@o/opi2gs,
goats, cattle or horses. In another enbodi ment, the hybridomas are human

hybri domas, | i a _human non-secretory.nyel o is fused with a human
cgl | expressi %@’\Q{Bﬂgy}ﬁigfqen@af regosiei SB%"&@". %ﬁ@%&f‘?ﬁa Iggrbeﬁag%‘fbsy RIRYP | ecogni ze
spgci Ei gt?ﬁh?meﬁoﬂéﬁamﬂlﬁ Fgﬁaﬁla(hlen fmgnkmmgba%ﬁlg@us?bgliwdueedawlpl e, Fab
and F(ab')2 fragments t he jpvention nmay.be produc roteolytic

cl eavage PEYeYHATIRGIASS Bfoj’r"i“ﬁ““r?ﬁ‘ogﬁltﬂ malecyles; §“‘§1?€WX%£“ &%B’é’ld “®(t o
produce Fap ihgRais bf Sopsif(topPRRLSIF bR RigtdER FEbID frh@mdnt Q@R the varfabRD' ) 2
fragnents contain the variable region, the |jght chain_constant region and
the CHI desien thedightghainicansiant eegionand the Chffidompiniof the hepysdpBnal anti bodi es
usi ng SLAM I n anot her aspect of the invention, reconbinant antibodies are
generated fromsingle, isolated | ynphocytes using a procedure referred to
in the a2t Anti-ILHe menaslonatantipegdies using SBAM body net hod (SLAM), as descri bed

in US. Patent , ; i i AN, cock,

J.S. et al. (&@‘8‘?“6??%%?‘ °&%l‘?@%%§%§%‘??%%ﬁf‘%@egé‘lzf%-%%ﬁ%‘.i A SRR et nod.

fS| ngl e ceddlaeddpmpletcyagusing mgazhdes rctlbrred(]ttoen thstart a thy seledtodrympbycytesantibedyv ed .
romany one [ ni ze i i j screene

usi g o "SR A L o A AR PR NG 3203 e RERAoR g 2B 138 O

| a, or a HabagkeIR. et dig(l @) Procs NeduragdSct. d/SatP861843-@84 8| 1o dus methdd; singlergllsa

| i nker, such.as hiatin,. and useq tq identilf ingle cells.that. secrete

ot bodi e AnGmaiss b iRpst Fa tytshor S8 e G gn ot i nliBhigRE o

ant i body -asplssdekdtibed Bl destidf 1, bretsereesdd, using aw jintiganSpdcifigemolyet playwerdssdyl e
region cDNAs are rescued fromthe cells by reverse tranﬁ{%ri Ei ase- PCR and

t hese varthamsinsthe arfigsmi-toypr e fragmeny thegent.ds supledte,sheprored Bipod gellsgsing dnr opri at e

i MuUNGY! aikdr ek REEH) hnd &9H R8ertBy Sngle BYFRKht QRIS Mbodi&OW BN Specifibiy for
manmal i an host cells, such as CGS or %:Ho_cel | s. The host cells transfected
wi t h t he Thripl Fpllavdng identifisglionbeflantibaskygeeretinesellgedfrintorest, heatynang lightwbaige| ect ed
| ynphocy cap: r j s 6 A JRAVA for
exanpl o By ek RRich UBRAVRREE@ed 0 DR P 50 PP B PR A Ml

ant i bodi eegi¢ms ciul theh baexpidased aimthe dontedt ofrappropdte uhinvgbbulireseostantiregieiser can

B e L T
WO 0056 &€k tradsfedied with thelamalifiehiomhuoglobdint sefpedees sdedisedfjorh iravisgelicedani mal s
I o0t e SIRAS, Tl bl BT TSR bt O
i munog! qhuifbdied RO iW1dtEcal ekprbssthganiib@an to D18, FThehnplifed inmbashlomitih, the
non- human ani mal i s a XENOMOUSE transgenic = . | . i
sequences further can be manipulated in vitro, such as by in vitro affinity maturation methods
such as those described in PCT Publication WO 97/29131 and PCT Publication WO 00/56772.
25
3. Anti-IL-1a monoclonal antibodies using transgenic animals
In another embodiment of the instant invention, antibodies are produced by immunizing
a non-human animal comprising some, or all, of the human immunoglobulin locus with an IL-
la antigen. In a preferred embodiment, the non-human animal is a XENOMOUSE transgenic
30  mouse, an engineered mouse strain that comprises large fragments of the human
immunoglobulin loci and is deficient in mouse antibody production. See, e.g., Green et al.
Nature Genetics 7:13-21 (1994) and United States Patents 5,916,771, 5,939,598, 5,985,615,
5,998,209, 6,075,181, 6,091,001, 6,114,598 and 6,130,364. See also WO 91/10741, published
July 25,1991, WO 94/02602, published February 3, 1994, WO 96/34096 and WO 96/33735,
35  both published October 31, 1996, WO 98/16654, published April 23, 1998, WO 98/24893,
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nouse, an engi neered nouse strain that conprises |large fragnents of the
human i mmunogl obulin loci and is deficient i nouse anti body production.
See, e.g.wWoGmais7el al. Nature Genetics 7:13-21 (1994) a&nu/uSeémma2$t at es
Patents 5,916, 771, 5,939,598, 5,985,615, 5,998, 209, 6,075, 181, 6,091, 001,

i obeos P BBt o sBI SR N s 2 Bk IRl 22 1300, VO
83?5'4 ; gg(i)umhﬂbﬁﬁ’pae&gaﬁr Iémm mg%mem]}bgﬂngC%ﬁlfa\wggl WZB00 49388, WO 1068
V0 09/ 450 Enedkibon G 2&brand S0 oGt cm il Bis A G, TS NOHON Bt ober
21, 1999 trawgeﬁe n@ﬁs%@@oduwtah la&h'lﬁﬂkel:lﬁiﬂ{auaé@ért&{‘e of Z0BOnuitel aMEbIAYsRd S04,

publ i shed June 29, 200Q. The XENOMOUSE transgeni c nouse produc;es an
adul t 51 i 1eenerisseAntiBeaReqific humanMpbs The %%NQM B FR088501c MOHSE CYUNBY at es

antigen- %?ﬁ-@klfﬂafél afM@%Jéﬂ%&@%ﬁ&n}@@ﬂmau&wﬁepﬁlega@@g&ts%a\s

appr oxi ma 80% of the human anti body repertoire throuqh I ntroduction of
t

negabase gsml@a configurptiph & ACoffrgmsnis of ths umarcheayyghimiost apd xilight dhainderineavy

chain | 0Gee mgde& et 4 mg} n&@@krﬂenw?ﬂ 14651%%(1\®W@4ee%tan@!rakobm& r B RigL 1 CS
15:146- 156 (1997) een and Jakobovits J. . 188: 483 495 (1998),

t he di sc|1(8&631@%95&19%)4tbhdlasrl@surﬁépéwywhn@dnepbyatce@m}edrbyfr@fp@n@e 4. Anti-IL-I
a nongcl onal antibodi es using reconbinant antibody libraries In vitro

met hods al so can be used to nake the antibodies of the invention, wherein
an ant i bakyntiilbflar yoncrlapal saibedies usnhgieetbmb;naananamoﬂbdldyaﬁmvi ng the desired

bi ndi ng specificity t hods f.or econbi nant ant i body
libraries are S Wlbl\%ﬁ SHoPRE uﬁ?‘f Fhr? {'ng %‘S&VC%I"eosnc‘rN B&d'n, for

exanpl e, ahbdelibety igkcreddedto 1H’a{t€ﬁhn Mbo@ 12R{3g 4Xesikkarbindiig spcifiéiyT
Publ i cati

r et DCT . Publ t 1/17271;
ot or o MehodS Eys Pigh S1CFRIRE pEioNbpAREATS Pt Hstrics it Y LAV B i e 2t

Publ igat iifluddenethdds Sedtrited 19 foxE’d’xﬁﬂnblleJ mn&tetad U. sP@IteJRLNﬂ |5Qa:s 4097 Kag eAMD
93/01288; MCafferty et al. PCT Publi N(? 1047; Sar rard et al.
PCT Publ iF&dthubHcatign 69285630 D ﬁéa e?CToJ’“b 'eitwﬂo 3{%/9%2%7 Prgsr et

9: 1370- 137 2cTHaylikior No. WHPS207blvMaR{ah® ek, A PibmBRDN NS W(BH2/14879¢ et al .
(1989) Science 246:1275-1281; l\/t:Caffert%% etal, Nature (1990) 348: 552- 554;

GriffithPretlingler all RGHByblcamsmNa. VO 98/07288; MoCaflerhcer gt PS) PUPh@ygy No\WP Bi ol

226: 889- 89f; 045 dakHA3: & PET Put(lﬂcgﬁé&NM@@Q/oﬁéﬂy Pedis 024 (1 gg@ig@z&?e&hozo@w%)
PNAS 89: 3576-3580; Garrad et al Bi o/ Technol 0g

Hoogeibo@h3@e-aB72; st%thl (rk@ﬂ,i)memﬂmégd gbrmgs 3:8335; Iém epalr §889)cignce (1991)

PNAS 88: 9 | 0) 7 d PCT
Publ i cat .%%Q?\?Z? %]g%gge&tg%; ala%%l}rg tent"s_on gggthdr h%QP%h(]@&;é E%%‘%?por at ed
her ei n byl21785-@84 ipavkinglatalr @ 880 Melrfiol 226:88%836; Cldskwonye! @fafi 9B Natigm a subj ect
1 hmuni €0 b N 8- GrirRer ar Y1962) PNAS 89:3576-3580; Garrad ef al. (1991) Bio/Technology

9:1373-1377; Hoogenboom et al. (1991) Nuc Acid Res 19:4133-4137; and Barbas et al. (1991)
25  PNAS 88:7978-7982, US patent application publication 20030186374, and PCT Publication No.
WO 97/29131, the contents of each of which are incorporated herein by reference.
The recombinant antibody library may be from a subject immunized with IL-1a , ora
portion of IL-la.. Alternatively, the recombinant antibody library may be from a naive subject,
i.e., one who has not been immunized with IL-1a, such as a human antibody library from a
30  human subject who has not been immunized with human IL-1ca. Antibodies of the invention are
selected by screening the recombinant antibody library with the peptide comprising human IL-1o
to thereby select those antibodies that recognize IL-1a. Methods for conducting such screening
and selection are well known in the art, such as described in the references in the preceding
paragraph. To select antibodies of the invention having particular binding affinities for hiL-1a,

35  such as those that dissociate from human IL-1a with a particular k. rate constant, the art-known
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portion of IL- la . Alternatively, the reconbinant antibody |ibrary may be
froma nave subject, i.e., one who has not been imunized with IL- la,
such as awbunswnsaatei body |ibrary froma human subj ect wroThE®301m00028€EN

i mmuni zed with human EL-la . Antibodies of the invention are sel ected by
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art, such as ri be nc s,int recedin ara raph To

sel ect an B F‘% oﬁfW‘a'rfbp aﬁbmﬁa?‘{;ieg g ‘?fgf" stﬁ medhs i es for

hEL-1 a, Qﬂﬁﬁn%oftm_q&ahm&rﬁu sbgqlgé@te from human EL- Ia with a particular k<
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hli LI a, ose W a particu st andar known in
the art fvanomsmed;mnqs tthmantlhhdybsalr@nmbﬁlalhtlahntboda oammlomdignahatynbw used. In

one aspect, ﬁ;e i nve N Pg.to.an.i otl at ed 2 tt) x¥1 an_.

ant i gen- bi ndi ng" 6’8?“%3 r?ea érfSS’F" ﬁ‘ﬁgfes%“ HES™ IR P >° $4° ?598? ee 8BIVY the
ant i body phagealispeiytnietiodz kavgvnain theladid ih pHage Mqﬂamsthmbﬁ)dmmﬂtam1bdd|5relomamis body
is a reconb nt .an a nmonacl on anti pod xa

ont | b8 2B b op e Suiee ShoRat PORCEanhs SOnisbe ttinurBrudy SaRAGE ar s ous
phage di satciing¥Rdni a8l pAtioudt, sudh phdge @k be dthized@GRspThly affigey-bifRlidpaidains
functional anti body domaj ns are di spm%ed on the surface of phage particles

whi ch carpretsrb iy eRFEPIES P, YEbErtnriaantibody gy iy 8 AWANST mprigs) £hags ar |

such phaggpresihgldf afideh baRthglddmdintRAt B¥hda tHelaBREbn i BRI cABERE RS @ PN essed
froma repert0| re or_conbinatorial antibody Iibrar human or

(e. 9., :
nuri ne) . ifentifed withantigen. §¢- asing bplgd Antigen ax ﬁ’@lgmp‘%%%a’i‘“%‘itﬂa§°]tdrr°é‘rfa?ﬂ i gen

of i niser %?BeaqaﬂlaE@us%QluﬁﬁEﬁ%é?ﬁodk Qﬁﬁ%;ilidlﬁ%léﬁénkbuéﬁﬁdgg%ludﬁxg&d and'$1190 | abel ed
antigen or antigen bound or captured to"a solid surface or bead. Phage used

i n t hese binsingoipmains exprogseciaem phage watheiab diysor disaltfide stabiliged Fyanfibodyrdgmgins 3

bi ndi ng Qduﬂdf | zed
Fv anti bgg&&mggﬁnaﬁﬂgﬁeﬁgg gﬂ%:} %}%%F%}a%gﬁ%teﬁd&{kggég?%@rﬁe&hE a%sedfgﬁ%g%td%la gene
VH pr ot enethodEstahgands ueskd tphalgethd ratiiodips nftht prsent inacntr@anncwe tiweeldisdosedke t he

e L A Y
Met homs 1184 11778618 895);1R&Bgbordagh e ad b Bno ddmmemola?4: 952E5Lﬁr8 (1904);| Bersimeslal.,
Advances TR TRAGHB1SE)® Bt Shae O iy mitpiody o TG0 AL, Gt 01
134; PCT applidaticrelNo. PCT/GBY 90V102,530°T Amcaﬂohimqo/omgwmwmw \WD092/ 18619;
0 o S gl A e b S o O™
5, 571, 698,698,426; 5,223,409; 5,403,484; 5,580,717; 5,427,908; 5,750,753; 5,821,047; 5,571,698;
25  5,427,908; 5,516,637, 5,780, 225; 5,658,727, 5,733,743 and 5,969,108; each of which is
incorporated herein by reference in its entirety.
As described in the above references, after phage selection, the antibody coding regions
from the phage can be isolated and used to generate whole antibodies including human antibodies
or any other desired antigen binding fragment, and expressed in any desired host, including
30 mammalian cells, insect cells, plant cells, yeast, and bacteria, e.g., as described in detail below.
For example, techniques to recombinantly produce Fab, Fab' and F(ab")2 fragments can also be
employed using methods known in the art such as those disclosed in PCT publication WO
92/22324; Mullinax et al., BioTechniques 12(6):864-869 (1992); and Sawai et al., AJRI 34:26-34
(1995); and Better et al., Science 240:1041-1043 (1988) (said references incorporated by
35 reference in their entireties). Examples of techniques which can be used to produce single-chain

Fvs and antibodies include those described in U.S. Pat. 4,946,778 and 5,258, 498; Huston et al.,
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5,427,908; 5,516,637; 5,780, 225; 5,658,727; 5,733,743 and 5, 969, 108; each
of which is incorporated herein by reference in its entirety. As described
i n the abwoeormaisearences, after phage sel ection, the antPbodg2@omddorgs r egi ons
fromthe phage can be isolated and used to generate whol e anti bodi es
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repertoire or combinatorial antibody library (e. g., human or murine). Examples of yeast display

25  methods that can be used to make the antibodies of the present invention include those disclosed

Wittrup, et al. U.S. Patent No. 6,699,658 incorporated herein by reference.

B. Production of recombinant IL-1a antibodies
Antibodies of the present invention may be produced by any of a number of techniques
30  known in the art. For example, expression from host cells, wherein expression vector(s)
encoding the heavy and light chains is (are) transfected into a host cell by standard techniques.
The various forms of the term "transfection"” are intended to encompass a wide variety of
techniques commonly used for the introduction of exogenous DNA into a prokaryotic or
eukaryotic host cell, e.g., electroporation, calcium-phosphate precipitation, DEAE-dextran
35 transfection and the like. Although it is possible to express the antibodies of the invention in

either prokaryotic or eukaryotic host cells, expression of antibodies in eukaryotic cells is
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yeast display nmethods known in the art. In yeast display nethods, genetic
nmet hods are used to tether anti body domains to the yeast cell wall and
di spl ay twermowost4re surface of yeast. In particul ar, suelTysasw/ocens be
utilized to display antigen-binding domai ns expressed froma repertoire or

conbi nat ori.al,.antibody |ibrar e. o . hungpn,or nurimne). I yeast
i ool oy REVABE i 2R busrodbRit maaarhod FHE oS el SIS fhad 2
I nvent i ompaftidclatid@minbiimeelld) acd mare tikaly than ppkargbticadells td. aSsenfBdd @vdtsedyete a6, 699, 658

i ncor por at ed herei.n reference. B. Prodquction of reconbinant IL-1 a
ant i bodi é’§°pﬁ\ﬂ¥f}%‘§8ia8€¥‘5‘?‘“ i%‘%ﬁ%%‘éﬁfa??k? tion may be produced by any of a
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(1982 MftagmBit©br sckdhofeddles. A2l beidemnsed thamvacietidns on GEGboe] precednd afsP2

cell's. Wien.reconmbi nant expressipn vectors encodj ng anti bod enes ar

"t oduc TG SRR AL B4 EreRER Lor SXAmalat T13bhs S ae AT oBkyel

cul turi ngyvitheNR@aEodaR! flufctibfd] fragRerts Oxkitaér thd light Shifid andlioe fiie He@vyadhavsfbor
expression of the_ antibody in the hgost cells or, nore preferably, secretion

of the arfplitpdygf thixigvanHen Recompmantd 4y tchaplogineay alsede paedito Zemqve sape ofr own.

Ant i bodi g SR DRATREANEY @fler dr®0ihtdTenealph dHdDedVE/Ehhin thai i8 HotSleddistay ebrpr ot ei n
purification methods. Host cells can al'so be used to produce functional

ant i F8dy bindingrte thegntigans pf intergsh ol ermglerules sxpspssadirem syshdugrated DNA mglequles o

under st oqgl. {jQakc rﬂéésﬁ:ﬁibggrﬁe Afbddi& o@'&ﬁ\éﬂveafi&f%gﬁg&&ti&}{, gilﬂm&ibﬁeﬂ ahdRdRs Riag Of

t he present 1 nvention. exanple, it may be desirable to transfect a host
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crosslinking an antibody of the invention to a second antibody by standard chemical crosslinking
25  methods.

In a preferred system for recombinant expression of an antibody, or antigen-binding
portion thereof, of the invention, a recombinant expression vector encoding both the antibody
heavy chain and the antibody light chain is introduced into dhfr- CHO cells by calcium
phosphate-mediated transfection. Within the recombinant expression vector, the antibody heavy

30  and light chain genes are each operatively linked to CMV enhancer/AdMLP promoter regulatory
elements to drive high levels of transcription of the genes. The recombinant expression vector
also carries a DHFR gene, which allows for selection of CHO cells that have been transfected
with the vector using methotrexate selection/amplification. The selected transformant host cells
are cultured to allow for expression of the antibody heavy and light chains and intact antibody is

35  recovered from the culture medium. Standard molecular biology techniques are used to prepare

the recombinant expression vector, transfect the host cells, select for transformants, culture the
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VK Residues 23-33 of | RASQDISNCLN

3p12 SEQ-ID NO: 36

VK Residues 49-55 of | YTSRLHS

3p12 SEQ-ID NO: 36

VK Residues 88-96 of | QQGKTLPYA

3pi2 SEQ-ID NO: 36

2. Anti IL-1a Chimeric antibodies
A chimeric antibody is a molecule in which different portions of the antibody are derived

15  from different animal species, such as antibodies having a variable region derived from a murine

monoclonal antibody and a human immunoglobulin constant region. Methods for producing

chimeric antibodies are known in the art and discussed in detail in Example 2.1. See e.g.,

Morrison, Science 229:1202 (1985); Oi et al., BioTechniques 4:214 (1986); Gillies et al., (1989)

J. Immunol. Methods 125:191-202; U.S. Pat. Nos. 5,807,715; 4,816,567; and 4,816,397, which
20 are incorporated herein by reference in their entireties. In addition, techniques developed for the

production of "chimeric antibodies™ (Morrison et al., 1984, Proc. Natl. Acad. Sci. 81:851-855;
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chinmeric antibodies are known in the art and discussed in detail in Exanple
2.1. See e.g., Morrison, Science 229:1202 (1985); G et al., BioTechniques

4:214 (1986)2010687972es et al ., (1989) J. I|Inmunol. MethodeCcTaB2d1900@28L; U. S.

Pat. Nos. 5,807,715; 4,816,567; and 4 816, 397, which are incorporated

herein b)f\leugcfjgetr%paﬁeo%ﬁ N%ﬁ}e@ lg%bh r6 eda ef'alag/gﬁt N3fhre §1qc4|3 14‘33’%@3%’“ Op6d

for the pro ion I meric an rfison et a

Nat | . AcantorpSedted HeieiBbylre&pncéatbar gmrete's) byl sp 1c1ﬂ_@&ﬁps fiarh @ nuS1antiBedy- 608;
Takeda et e 314.. h_ar or por. 2 by
r ef er encé™ er?“{er?i?l?pr%{\l?raé’ geé’ssfe% i t?get it Wltﬁ G %f) P oﬁn’ a rrﬁﬁﬁsbg)g)émt%[egu

mol ecul e oBhppadipiatibidledieal adtivity esm &peecifl Ci ty toget her with genes from a
human anti body nol ecul e of appropriate biological activity can be used. 3.
Anti bBL-1 a CDR grafted anti bodi es CDR-grafted anti bodi es of the invention
conprise heavy and |ight chain variable region sequences froma human

ant i body 3wAeti #L+1odTRR grafradramtibdbdibhe CDR regi ons of VH and/or VL are

repl aced with CDR sequences of the nurine antibodies of the invention. A
f r amewor k seqtEDitgraﬂed)antibmy'esmfrﬂminmibmwypmaiwmlambligs Chdiﬁevari@hlplregi@l for
CDRgraftln straight.chain re C Eyper k
of ten Ieé?a% ces qﬁug’g%a%t% g’(W ?rﬁlé‘ %f P flﬁ?rta o?EB%’E{%}?&g%P ? Orr fror e
honol ogousplaednwﬁthnlmmeqmw of ¢hetnourink @ntitsodips nﬁﬂhe MYentiva. aﬁnﬂradmd)yk sdqhelcb ess

likely t ibilit at conbi the

1 ameor A Hee Btitedy AP teOiRas iedh e e et Py Paatl R

af fi ni ty.replitemedt@n®,suéH a frém¢vaek efiablesistdsdme 168 dﬂuniamguﬁtm@m ’(he imtmawor k

that is chosen to replace the nlgc{qune vari abl frarre fﬁpg the CDRs
n

have at |'@g&torshomplgecuta uman antadyiis {o g erein B‘“fﬁ!ﬁ Cabl e
regi on frp%Eﬁﬂ%ﬁ’(?"fhat tdmbisin C%%Se%@ﬁaetﬁka%ﬂl thé’llﬁlmdnhﬁnféwl&ﬂd’kvi&ilﬂﬁirdﬂdéd metomhg abl e

regions apart fromthe ve at least . 70% sequence | denti f i's even

m)r e pr efiefhg R sithat coyld eedperAffnityn dhereforen  isprpleraBledhat gy hyman Xy, f r om t he
CDRs Bav &radfewbidiit is’hRch Q8 HPREE the YMink L¥riablel frdn*?e CDngaR rﬁ%frﬂh@@bﬁs hivatatt he

human and nurine variabl e regions apart fromthe have at_|east 80%
sequence l¢agen?S% sequevise fdsatity math the urins angbedyivarzble region figpared. Kissn@fown in

the art Rt 239.7660; PCT
b+ cat AeghieBHF A fuyh Gzl I fKARRLR Gad rofhPDRERalER: RETION

5, 585, osgsyquemnéemﬁngmvenermpra%vrah tpt &mweslg@am@@d mEFnGvRYialle Ggiqms apath,

Mol ecul arg, ein

Engi neeri ng 95 g@%%éveé?%%%t%é})ggu g&gé g’gi’% 5 W%Etlbqgkﬁ@%é‘%& 8%9 927115 1994)),

and ceai msine vadidblegregibhsSpaPfom tthDﬁs 5@& ,aBBa3t 80% . sequende ifi¢ntity. Metherdsriprzed

anti bodi es Huma odi es are. Y, I

speci es é)ﬁ?c{%%%;ﬂl{nﬁ %mﬁfbﬁgs 0C}’VnSI r e lesnﬁ)ss%{:ild d%t?ill 1%@ (lil‘l['l)(i)é.l2 E%gﬁg

conpl enentaEP 239,4001 B(E”D‘pﬁblhgt1cfné§0(9’lﬂ)99€@l%$ Ffat Nwvs. 5,225, 539 5,530,101; and
5,585,089), veneering or resurfacing (EP 592,106; EP 519,596; Padlan, Molecular Immunology
28(4/5):489-498 (1991); Studnicka et al., Protein Engineering 7(6):805-814 (1994); Roguska et

25 al, PNAS 91:969-973 (1994)), and chain shuffling (U.S. Pat. No. 5,565,352).

4. Anti IL-1a Humanized antibodies
Humanized antibodies are antibody molecules from non-human species antibody that

binds the desired antigen having one or more complementarity determining regions (CDRs) from
30  the non-human species and framework regions from a human immunoglobulin molecule. Known

human Ig sequences are disclosed, e.g., www.ncbi.nlm.nih.gov/entrez- /query.fegi;

www.atcc.org/phage/hdb.html; www.sciquest.com/; www.abcam.com/;

www.antibodyresource.com/onlinecomp.html;

www.public.iastate.edu/.about.pedro/research_tools.html; www.mgen.uni-

35  heidelberg.de/SD/IT/IT.html; www.whfreeman.com/immunology/CH- 05/kuby05.htm;
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t he non- human speci es and framework regi ons froma human i nmunogl obul i n
nol ecul e. Known hunman | g sequences are disclosed, e.g.,

www. ncbi .wbromvdszgev/ entrez- /query. fcgi; ww. at cc. or g/ phagsiidioodrasd ;

WwWw. sci quest. conf; www. abcam coni ;

WL ant i body ce. conl on comm

www. publi'Cc. ag ;{éng 7 tor 4{25}%“81 7/?%{;%6&?'3%% ool s. htm ;

WW. ngen vumhmdﬁg/@ﬁhglleuﬂﬁéﬁmﬁmlabr wtwpath mmwﬂrlf/mbmmmc’hmnﬂcbinwgﬂdimgy/ CH
05/ kuby05. ht m | i brar t.org/ 12429/ | m‘rune/ Anti body. htm ;

www. hhri %ﬁﬁ%gﬂ%ﬁf eg?c%g% 8?/}39 O"cam ac. uk/ . about . nt cT/ m
| kgl rr:ages@)ggtmﬂ&: wwm/ ﬂﬂEd)l/bQﬂiﬁk e&lﬁu bﬁ:tﬂbcﬁmdstl edu. about hcenter/index.- html;

ncb. harvar d. edu/ Bi oLi n [ nol oqgy.. ylink. corﬂ

pat b, FSH oBaH A dbo BATer LR pHE R A0
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ks. htm | \wwhidteeh G lgdlyfaboﬁwlpl%mwhtﬁlFWfS% Q&Q}glé]{egﬂgeo html; aximtl.imt.uni-
Www. | sac-net.org/sites_geo. htm; axintl.int.uninmrburg. de/.about.rek/AEP-

Start. ht marbtmaé@@bowﬂfkﬁm Stry.htebhasery. ncaéstnsnlv abﬂusjraqwlmksl htmi;

WWV. r,aCa | _ -
o R ok SN 7y e o o
WWW. i bt . UbhieBN TR himelf Wwis. weummnhx/vnr/l’vgm@rmmb ithgt;c8usg4¥:8104/;

\g\t%veﬁl 23% 1oche31u1}cllll ké?lglg%{g n{gﬁ zib@/lr?é&/hmd%lbmmath &rl}k/ j.body. bat h. ac. uk/;

WWW. uni zhabgdn/cvaband. ed\ﬂawggmabguﬂ(mmmw Onigl.chd eligut.hdrtegger/AHOsem-

o R MR RO e s
Bewpliting

WWW. piat h.voeiniag.nut¢ Ac. el QT ccaawglde ezw“qm&h caAtidRikhabsiut. mrc7/h-

www. i bt . unam nx/ turel, tat ai
WA, bi osd‘i”‘.aﬁisgt%&“’t%[}?'g JprynAe Yff/ Fﬂ“"hwwt ?‘9’511““5 oc. cam ac. uk/ . abo-
ut. fnoli W\V\eb&agﬁ@éuﬂf’e@wnsﬂ@pﬁmh hidd 1w\t bio € tamh. adjﬂ(/iilio-l’uﬂﬁhtﬂﬁﬁ/wlébﬂ
wwwv. pat ents. i bm com i bm htnl . Kabat et al., Sequences ﬁ é‘ﬁ Fel ns

m

f
| mrunol ogPEa{PepYipelfesh itml vew jpgupide/fi odygtyfitm ey patentsd gjhyml. Kabat
i ncor por gt fid sbfifefided oerofe‘ﬂfs%ﬁﬂﬁGnol%ilé‘am ItéFRR (.S DGR FURANRE ED8TRBachRnieRd t O
reduce |nnunogen|C|ty or reduce ance or nodify binding, affinity,
on- r 20e, ipgoFRoraigdcheraify byireference siwich fmearteq seqygrices ¢anbi useshto selicert her sui t abl e
charact erlfnﬁntuhggenéﬁy grrl@éM&C | dhnidde olaﬁmt)dlf}':l;l %/\fohutgle(ﬁf LAReStrdle, bDRIPUMEN
f ramewor k 1ons dy be substituted Wth the correspondl ng residue from
t he CDR dperdficitsirhalfdifelyor eny etherspitable eaeactghibtie, aximowndn thgeeti gen bi ndi ng. These
framewor k sub AN he art,
e.g., by rmdeI%ltrgﬁﬁé{)g’dl‘r Qﬂﬁlgﬁ%sﬁn g%g@m!a% @Sggﬁk@%%%&g\rﬁ #t?sgl{rarlemo v mtpzéy dues to
identify cbnaqpembr[gqemém frope the CDR donor antibody to alter, preferably improve, antigen

25  binding. These framework substitutions are identified by methods well known in the art, e.g., by

modeling of the interactions of the CDR and framework residues to identify framework residues
important for antigen binding and sequence comparison to identify unusual framework residues at
particular positions. (See, e.g., Queen et al., U.S. Pat. No. 5,585,089; Riechmann et al., Nature
332:323 (1988), which are incorporated herein by reference in their entireties.) Three-

30 dimensional immunoglobulin models are commonly available and are familiar to those skilled in
the art. Computer programs are available which illustrate and display probable three-dimensional
conformational structures of selected candidate immunoglobulin sequences. Inspection of these
displays permits analysis of the likely role of the residues in the functioning of the candidate
immunoglobulin sequence, i.e., the analysis of residues that influence the ability of the candidate

35  immunoglobulin to bind its antigen. In this way, FR residues can be selected and combined from

the consensus and import sequences so that the desired antibody characteristic, such as increased
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i nportant for antigen binding and sequence conparison to identify unusual
framework residues at particular positions. (See, e.g., Queen et al., U S
Pat. No. w028H/83%2 R echmann et al., Nature 332: 323 (1288)us2avoioaiz4ar e

i ncorporated herein by reference in their entireties.) Threedi nensional

o Qi Rl RO e 8RO, AL AR S PRRAL S L Bl B bGP

skilled i e ar FANS ATe aval e and
di spl ay pnistabbley 1tﬂm1m-ml mfhaem:nnymthrﬂdmgmmnbmds caii belntmanéed ofing®l ect ed

anal yoi s V89 RECTPRBFPaPat HE At BT RaRM I SO RS oA P G e,
Ca][]fllu gﬁtc eqmmogazqms@,rvamyamel dSCleﬁce 219h163&01@|8¥)|3:$;]m95t aé.ie.siml?ﬁfssolt raELIE o
I thive. viaos RS bl du Eaf, SRR Pt ST B et ok N Ao e

and | rrpor[ﬁsaewmemm Fréyed ethg. ﬂﬁﬁm{o«td5aa523lqu93)qmaraacwiereb‘ﬂ£ﬂ c, such as
increasedaffinity for the taH;%et ant i gen s), IS achieved,. g&eJneral t he

CDR r esi dBEWNelpgy %i‘i(‘}/é)c‘l&%fwéﬁ b Studais sfta?htli’rmemﬁl}alﬂfeql%ﬁﬂ hER The ng

anti gen h{d%ﬁuka% alAnﬁdel :669- 9m1b@4)hp@1amb4reﬂldﬁv0@m9y@r pe’fry URbsiiggoni ques
known in the art, such as but not Iimted to those described i n Jones et

al ., Nat (#S96589785U591/0%G8) USSHIABYHS9401 23 GBS%’@if@ﬁc@B%’@l 13434B92(9135)) |

o o180 gy dasts WD a2 WeiooAdR, € 19924, EROSNGR, BPYIS. AR Ep B3040 - oo

(1992); PRi.&dtat Nes. %165,333, 5 72I3r3ﬁﬁ|,rﬁ997618§3,15 &242534(5&&19’31)83 a7 768 cul ar

R i R R S e e

publ i cat i525\389; 9418169 GBEaclﬂ;@Tte'ly i0898sraed Boreini396RE8E/ Bl,cludlsgltfdb@ﬁ&;lted

us91/ 059;% .US94/ 01234, (GB89/01334, (GB91/01134, GB92/01755;, W90/ 14443,
W90/ 1442K™" W00/ 14430, EP 229246, EP 592, 106; EP 519,596, EP 239,400, U.S.
Pat. os. 5,565,332, 5,723,323, 5,976,862, 5,824,514, 5,817,483, 5814476,
5763192, 5723323, 5, 766886, 5,714,352, 6,204,023, 6,180,370, 5,693, 762,

5, 530, 101C. Pro&dttiod 3P Antibotliés, dnd A ntibody-Préodutingc@alLiasd i 1 el y i ncor por at ed
herein by reference, included references cited therein, C. Production of

Anti bodi es and rﬁﬁ?@%é@t‘"ﬂr’b‘ﬂﬁ%‘fhﬁ’ﬁ”ﬁﬁ”‘e PresRas inpentiog, exhibftya highpapacity 19 5

anti bodi &sy,ef oﬁtbﬂe&faﬁmtl aa&ﬁn&' O as SABISB By Ay lohOBr £ARAGH VikrolaRd PG OF
to neutralize IL-1 a activity, &.g-,as assessed by any one of several in

vi t r o andssaps knowo imths asts Piefeoiablyi anti-Fel apptibopiesbithe atsbent inyentionFlsolexhibit

ant i hadi e f the ent _jnventio al sa exhibit a high capacity to reduce
or t y eﬂtﬁ?%’l‘iagaec’tyg o ‘facezgdl'{?fl??)lzfibﬁrae%cgyl d embodi ment's, the isolated

anti body, or anpiegedt dbodingtspme isotiedtan@baif or abiigelbininEportidn-thersof, bhidy ei n

t he anti body, or antigen-binding portion thereof, dissociates from human

IL-1 a wihvmanlkbeys wherein thegwsibardys oramtigqsdhipding netian therepledissocites fopdiimaned by

surface Fﬁf} pch a kg rate constant of about 0.1s™ or less, as determined by surface plasmon
resonance, or which inhibits human IL-1 a activity with an ICs, of about 1 x 10°M or less.

25  Alternatively, the antibody, or an antigen-binding portion thereof, may dissociate from human IL-
1 o with a kg rate constant of about 1 x 10”s™or less, as determined by surface plasmon
resonance, or may inhibit human IL-1 o activity with an ICs; of about 1 x 10”M or less.
Alternatively, the antibody, or an antigen-binding portion thereof, may dissociate from human IL-
1 a with a kog rate constant of about 1 x 10”s™ or less, as determined by surface plasmon

30  resonance, or may inhibit human IL-1 o with an ICs, of about 1 x 10°*M or less. Alternatively,
the antibody, or an antigen-binding portion thereof, may dissociate from human IL-1 o with a kog
rate constant of about 1 x 10*s™ or less, as determined by surface plasmon resonance, or may
inhibit IL-1 o activity with an ICs, of about 1 x 10°M or less. Alternatively, the antibody, or an

antigen-binding portion thereof, may dissociate from human IL-1 o with a ko rate constant of
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resonance, or which inhibits human IL-1 a activity with an | C50Cof about 1 Xx
10 6Mor less. Alternatively, the antibody, or an antigen-binding portion

t her eof , wayodvessoei ate from human EL- 1 a with a k<f raCe/useonsanrtd of
about 1 x 10 2Slor less, as determ ned by surface plasnon resonance, or may

inhibit h slpaactivity with an 1 C50 of about 1 x 10, . r. less.

At er nat OBy X107 GARFss iRt Ry <Bitce TamBl apiRgs 85 Do P elebt ° my

di ssoci atagrivity WihtdNB)y oFkbout 1 R 184 Mordeds ORfternativlys the ahitidy Ur ad Btigenl X 10 3S1
or less, as determ ned by surface plasnon resonance, or nmay inhibit human

| L-1 a wibindingportios theadof.anay dissqciste fromdiymen ILels® withjatkgrmatgtcpatany of abpet 1 x

ant i body, er, _an antjgen-bindin rtion thereof, may.dissociate from human
B 1 o Wi e s deEmingd Bivaurled Bletan rsoRanety o5 may sy QL BMA L) ot AP RHed by
surfage RIBIAIO;, bEKRAANLE 'Mor&Y. | Nhibit EL-1 a activity with an 1C50 of
about 1 x 10 9Mor less. Alternatively, the antibody, or an antigen-binding
portion ther edt ceriginempodigsatsgthe agtibgdy eamazisess heavchpin qongant regigne such as it

of about I, D RG0AERI, 185 IR bEIH dRdadt Yeekt PR&SUN, AR MY &amnance, or
may i nhi %%t Ii{:' I’%’E Act \’/ifg?!y ﬁt%@anglm%oqf aebgg(bht 1 xab?% 1.OMQ\8{ I'ess.

Al t er nat icorstapt regiop isantlzG bhgavy ehaimepnatant rggiomprraniIe@4 heavy clepin eqnstprtgpgiompy

di ssoci a N e : . ] .| OV or
oo, ag T ERte HERNLl poliblift AaheUlaid ShBafiREnLE Shocd b ki e )
a actlpvi teynsteint tegian ot Lwbd4 light obrtin dongtaniGredior. Mireferablystbe antibodeedmgirises a

enbodi ne i he.ant i ' : . I 0. t I on uch as
o TG g RO BT ay P S B O o Tor LRRA P
Pr ef er ablfyagmérter asagly cldaFnfregment.ant region is an 1gd@ heavy chai n const ant

region or an | heavy .chai n constant region. Furthernpre, e anti body
o Conpri a0 Epaetienisbs S oRe SRR AN ERE Sefrior skl SpITRAE <FeHl ARbroR
const ant afed@b®n imthe art (Wirtd get lal. I8 PANNIOS 5648608624827 ).dhe FPpertief abdny, t he

anti body c ri ses a kappa light chain constant region. . Alternatively, the
St i Body HOPRY BRoBiasHER FigprEy sFETe oo iRhbe b uigkBh indrticn APEG o chal n Fu

f ragment phigepdtasis oBnpISmETt depthdént aRbExic BB (CHESant Ralf-lif/ Eleardfdetrite bf drdibadyt er
anti body effector function are known in the_art (Wnter, et al, US PAT NOS ~
5, 648, 266" HEiEABITPodyEAIPRECh & TamsiFads these effciop Senstionsdredesisabledor o

i mport anttheeigéﬁfcta@ﬁbédyw inQftfer Basels mr(gut kinfEcek ALt el @ deletdreles, dRPEREME ¥h OSI S,
conpl ement dependent cytotoxicity (CDC) and half-life/ clearance rate of
ant i body thertberapeutigehieciives: berdain byhgn leQdsotypen, Padiclagy l6d and de(B, medigiet or

f unct,jyon fEsh e & ' ' ' I ght
b urnecorais R O bt lo FARCRELihel IO Morb el LR FE A% E5iof

obj ect i véEcRnDanettlz anitinal rampéng@sidstetnyiping thepranculptng katftlyfe pfi@itibedies. Ig@H, nedi at e
ADCC and Vi | ndi J I . | .

Neonat al "FcC erree{(?g?) llélrglg a? ng&-i(r%?é:%?lelr:\;& g ﬁggecs%)l?% craﬂg%gﬁrggﬁg% Sgaigggigirl\réqﬂrlﬁéng t he

ci r cul at iamgpoldw | for dxample dlie Bentgibwalf the antibndyg tsudhl that effector functions of the antibody

are altered.

25 One embodiment provides a labeled binding protein wherein an antibody or antibody
portion of the invention is derivatized or linked to another functional molecule (e.g., another
peptide or protein). For example, a labeled binding protein of the invention can be derived by
functionally linking an antibody or antibody portion of the invention (by chemical coupling,
genetic fusion, noncovalent association or otherwise) to one or more other molecular entities,

30  such-as another antibody (e.g., a bispecific antibody or a diabody), a detectable agent, a cytotoxic
agent, a pharmaceutical agent, and/or a protein or peptide that can mediate associate of the
antibody or antibody portion with another molecule (such as a streptavidin core region or a
polyhistidine tag).

Useful detectable agents with which an antibody or antibody portion of the invention

35  may be derivatized include fluorescent compounds. Exemplary fluorescent detectable agents
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anot her enbodi rent at | east one amno acid residue is replaced in the
constant region of the antibody, for exanple the Fc region of the antibody,
such t hatwef2hmasee72f uncti ons of the anti body are altere#CT@seoiembzds ment
provides a | abel ed binding protein wherein an antibody or antibody portion

of ‘the I nys rhte'fﬁ e!sct%md‘ﬁ[é%&%fnzn%)%l&gyakak%%ﬁo%aﬁl%eaﬂ“%@ﬁ{yl | ‘{nlﬂ‘ecf tonal ‘nol ecul e

(e.g., anot n d binding protein
of the i mulﬁhdlexmsulfoayﬂ dhéoride,rpihyegryllyrirf and cliei ke aAh gmtibbdﬂ(tnagalsmbeadﬁrwktadty or

ant i body rtjon of the in ent ( etic f S|on
o nCoyal A detelBu sy s PRI AR s, s S St i bastor i
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i abody .detecta ent, a cytoto ent har i cal ent,
and/ of a aﬂ‘? B?‘b“§ P?a%ﬁntsﬂgﬁt%?eo"é‘%%?“ ﬁ’rPr?fﬁ’G‘F %S e“é%b%eoréP PEP “?tu% réﬁ?"f‘ dy or
ant i body veh tHe@6te¥th10 agonOhdiSdradidhl ed;tkcase( i5 pfeben@ Shetadaition RF ayﬂr@geﬂ pé@kie! €gi ON
or a p0|thStIdIne tag Usef ul tectable agents wth which an anti body or

ant i body apbfigmgieb Wldt“}?ée*}dﬁ \%ﬁqmﬁd f?agﬂ%@r@é?tr vhich iscdgteciable e antibgdy matent

conpoundsso X 8iRlafzd with6tRS &Rl detdd Rl @b adh ifdiROEMESLRMbMASE atilitQr €SCei N,
fl uorescein isothiocyanate, rhodam ne, dlnethylan1ne-lnapthalenesulfonyl

chl ori de streniavédiepipdiagi n and the like. An antibody may al so be derivatized
W th jget ect abl g GRZ ¥ERimaH ﬂn@ﬁwaﬁth,g pt&‘?des\ﬁgﬁr&gﬁfz@@ﬁn%ingﬁx%%@cbr@@rably

perOX|dase gl ucose oxi dase and the n antl y is derivatized
Wi t h a dehedoveabbrerebatesytorerystals of whole amelle o bntibadids ang feaguhients theedof aedigpdased t hat

the enzy uses roduce, a det.ect abl e .r.eacti o ﬂfCt Q | e, when
the det oot EcsanBAREs 88 SurSH Ok SnPi L S B o PR . o

hydr ogen cgefamzediandxngl pd)t@lﬂh&fsa@e’aldrﬂhllﬁ-ﬁfel ieail® than the Oibde c&ninue@antofma pr oduct,

which is tectable, An antib al so be deri h biotin, and
fot ect ed RIGRGE I FBLET SRSk oGP ERGn e QPR ndi ng.
Anot her enrkatlizaisat of the invention provides a crystallized binding
protein. Preferabl he inventjon relates to crystals of whole i-1L-1 a
ant i bodi es an@W%‘ﬂEﬁér‘?ﬂ‘?‘“ﬁgﬁEﬁ’t@BP?H‘f "b"eg'é‘?“dgﬁ’obeﬂ’)é/?‘{é'ﬁffacﬁ?fémﬁd‘ﬁm%é Bs and
conposi t iiPike aft ANPEY dNBeBHONOD2Y L6836 SncorpbrRBEnRR 8¢l ki@ Bicet he crystal lized
bi nding protein has a greater half-life in vivo than the sol uble

count er part ofAnoHer gmbadiment pf e dvantionpreyidss A glycesyintdi birdine RrpsingYhsgsing
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bi ndi ng protein of the i nvention nmay be produced accordi ng nethods known in
the 2Pt AteeceatingivePraseie graducting neyondaasiurtherseqsesing, kepwicasaiost-tippslatignal ence.

Anot her  erGHlL AR tn BLrib 1S, SRYERlONHRERY SRSy Be SHI¥E Y mAiGHy, i f1dledg protein

wher ei n
known as glycosylation. The resulting proteins bearing covalently linked oligosaccharide side

chains are known as glycosylated proteins or glycoproteins. Protein glycosylation depends on the
amino acid sequence of the protein of interest, as well as the host cell in which the protein is
25  expressed. Different organisms may produce different glycosylation enzymes (eg.,
glycosyltransferases and glycosidases), and have different substrates (nucleotide sugars)
available. Due to such factors, protein glycosylation pattern, and composition of glycosyl
residues, may differ depending on the host system in which the particular protein is expressed.
Glycosyl residues useful in the invention may include, but are not limited to, glucose, galactose,
30  mannose, fucose, n-acetylglucosamine and sialic acid. Preferably the glycosylated binding
protein comprises glycosy! residues such that the glycosylation pattern is human.
It is known to those skilled in the art that differing protein glycosylation may result in
differing protein characteristics. For instance, the efficacy of a therapeutic protein produced in a
microorganism host, such as yeast, and glycosylated utilizing the yeast endogenous pathway may
35  be reduced compared to that of the same protein expressed in a mammalian cell, such as a CHO

cell line. Such glycoproteins may also be immunogenic in humans and show reduced half-life in
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25 Given their ability to bind to human IL-1 @, the anti-human IL-1 o antibodies, or
portions thereof, of the invention can be used to detect IL-1 a (e.g., in a biological sample, such
as serum or plasma), using a conventional immunoassay, such as an enzyme linked
immunosorbent assays (ELISA), an radioimmunoassay (RIA) or tissue immunchistochemistry.
The invention provides a method for detecting IL-1 « in a biological sample comprising

30  contacting a biological sample with an antibody, or antibody portion, of the invention and
detecting either the antibody (or antibody portion) bound to IL-1 a or unbound antibody (or
antibody portion), to thereby detect IL-1 a in the biological sample. The antibody is directly or
indirectly labeled with a detectable substance to facilitate detection of the bound or unbound
antibody. Suitable detectable substances include various enzymes, prosthetic groups, fluorescent

35  materials, luminescent materials and radioactive materials. Examples of suitable enzymes



that of animal cells, especially human cells (U S patent applications
20040018590 and 20020137134). Further, it wll be appreciated by one
skil | ed iwotzhm/@r472t hat a protein of interest nmay be expredsedownsizag a
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and avi di n/ BI otin; exa es of suitable fluorescent materials include

unbel 15i f enynlebeléd erws@eﬂnl ofgngibedyscei n i sot hi ocyanate, rhodani ne,
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sanpl2, tohehelinysatienrressreacts. In enesmbadiment thereventien RipYides apgtead fpr mhibging

antibody [ang &:?1% %q)rﬁﬂg c&ngctiﬂg‘ﬂy-rl"u With &rﬁﬁﬁh&g dr Iantlr:dody portion of the
invention such that IL-1 o activity is inhibited. For example, in a cell culture containing, or
suspected of containing IL-1 o, an antibody or antibody portion of the invention can be added to
the culture medium to inhibit IL-1 a activity in the culture.

25 In another embodiment, the invention provides a method for reducing IL-1 a activity in a
subject, advantageously from a subject suffering from a disease or disorder in which IL-1 o
activity is detrimental. The invention provides methods for reducing IL-1 a activity in a subject
suffering from such a disease or disorder, which method comprises administering to the subject
an antibody or antibody portion of the invention such that IL-1 a activity in the subject is

30  reduced. Preferably, the IL-1 o is human IL-1 a, and the subject is a human subject.
Alternatively, the subject can be a mammal expressing an IL-1 o to which an antibody of the
invention is capable of binding. Still further the subject can be a mammal into which IL-1 « has
been introduced (e.g., by administration of IL-1 a or by expression of an IL-1 « transgene). An

antibody of the invention can be administered to a human subject for therapeutic purposes.
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Al t er nat ilzaloyin setuen, plabihe sinosahfllid, ac. wétherlibjectp whihicagbeadetdeted) foaetampldai ch an
anti baody of the ipveptign is capable of binding. Still fyrther the subject
con to s iR B aRRen Fa PR Sbon S S ienii s tacinies ot dfyordeis haf Ean¥e
adm ni st riashie® WiththeRintibodes F tHe)in @K ESERSIu@thode ddrdets-discasstd AtE@eREgn befsw

anti body of the invention can be adm nistered tq a human subject for

t her apeutRCERIpE fytEnagpyticgl sompostHons f Hl?é’&?b%lfeslo theiinkgBYEAN: on can be

adm ni stered to a non-human manmal expressing an IL-1 a with which the
anti body is capable of binding for veterinary purposes or as an ani nmal
model of Ihtharmaceutigal ConmpogitioBi ng the | atter, such aninal nodels may be

usef uly for evafydatieRGondi® ﬁ&@&é%ﬁ%a@euﬁt{lic%ﬁ%it%s @&ﬁgrgggiaﬁ_an@éody,%_

invention (e.g., testing of dosages an i me courses of adm nistration). As
t

used her enfigenttidingsromiongherpafopfds inventign prche Pharmacqutiselly gqceptable career i Thent al "
o 1111 e oo o T b o o o P 6 "be or
i s suspedingtéd ¢d, dagnasipgedatésting, roe moitering|aglifopder,tilmpreventing, treating, managing, or
ameliorating of a disorder or one or more symptoms thereof, and/or in research. In a specific
25  embodiment, a composition comprises one or more antibodies of the invention. In another
embodiment, the pharmaceutical composition comprises one or more antibodies of the invention
and one or more prophylactic or therapeutic agents other than antibodies of the invention for
treating a disorder in which IL-1a and/or IL-1a activity is detrimental. Preferably, the
prophylactic or therapeutic agents are known to be useful for, or have been, or are currently being
30  used in the prevention, treatment, management, or amelioration of a disorder, or one or more
symptoms thereof. In accordance with these embodiments, the composition may further comprise
of a carrier, diluent or excipient.
The antibodies and antibody-portions of the invention can be incorporated into
pharmaceutical compositions suitable for administration to a subject. Typically, the

35  pharmaceutical composition comprises an antibody or antibody portion of the invention and a
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to a subject. Typically, the pharmaceutical conposition conprises an
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i ncl udes any and al|” sol vents, dispersion nedia, coatings, antibacterial

and At i fepidyeala adgénisteation, defrappneraladminisbieptand muersplagmingiteagientesg.. and t he
accopt abl S paeF PR ARsG T MU EATBARCYT sg R ATRIG af br REPOTREER, P&l Y
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PCT Publication Nos. WO 92/19244, WO 97/32572, WO 97/44013, WO 98/31346, and WO
25  99/66903, each of which is incorporated herein by reference their entireties. In one embodiment,
an antibody of the invention, combination therapy, or a composition of the invention is
administered using Alkermes AIR® pulmonary drug delivery technology (Alkermes, Inc.,
Cambridge, Mass.). In a specific embodiment, prophylactic or therapeutic agents of the invention
are administered intramuscularly, intravenously, intratumorally, orally, intranasally, pulmonary,
30  or subcutaneously. The prophylactic or therapeutic agents may be administered by any
convenient route, for example by infusion or bolus injection, by absorption through epithelial or
mucocutaneous linings (e.g., oral mucosa, rectal and intestinal mucosa, etc.) and may be
administered together with other biologically active agents. Administration can be systemic or
local.

35 In a specific embodiment, it may be desirable to administer the prophylactic or

therapeutic agents of the invention locally to the area in need of treatment; this may be achieved
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formulations include, but are not limited to, poly(2-hydroxy ethyl methacrylate), poly(methyl
25  methacrylate), poly(acrylic acid), poly(ethylene-co-vinyl acetate), poly(methacrylic acid),
polyglycolides (PLG), polyanhydrides, poly(N- vinyl pyrrolidone), poly(vinyl alcohol),
polyacrylamide, poly(ethylene glycol), polylactides (PLA), poly(lactide-co-glycolides) (PLGA),
and polyorthoesters. In a preferred embodiment, the polymer used in a sustained release
formulation is inert, free of leachable impurities, stable on storage, sterile, and biodegradable. In
30  yet another embodiment, a controlled or sustained release system can be placed in proximity of
the prophylactic or therapeutic target, thus requiring only a fraction of the systemic dose (see,
e.g., Goodson, in Medical Applications of Controlled Release, supra, vol. 2, pp. 115-138 (1984)).
Controlled release systems are discussed in the review by Langer (1990, Science
249:1527-1533). Any technique known to one of skill in the art can be used to produce sustained
35 release formulations comprising one or more therapeutic agents of the invention. See, e.g., U. S.

Pat. No. 4,526, 938, PCT publication WO 91/05548, PCT publication WO 96/20698, Ning et al. ,
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target, thus requiring only a fraction of the systemc dose ((see

Goodson, inhelatipr); Earisdexmel (P(gattqm@ wansmsensaloandaectitatiminigration; Jp aspegidic. 2 " pp.
i; ﬁg éf’8 ( (fé‘ggé)")é%ﬁ {é}ggﬁé&&lsltﬁq if RHAASE RYaRES e Wih Wtk prethud ot B revi ew by
pharmaceutical composition adapted for intravenous, subcutaneous, intramuscular, oral,
25  intranasal, or topical administration to human beings. Typically, compositions for intravenous
administration are solutions in sterile isotonic aqueous buffer. Where necessary, the composition
may also include a solubilizing agent and a local anesthetic such as lignocamne to ease pain at the
site of the injection.
If the compositions of the invention are to be administered topically, the compositions
30  can be formulated in the form of an ointment, cream, transdermal patch, lotion, gel, shampoo,
spray, aerosol, solution, emulsion, or other form well-known to one of skill in the art See, e.g.,
Remington's Pharmaceutical Sciences and Introduction to Pharmaceutical Dosage Forms, 19th
ed., Mack Pub. Co., Easton, Pa. (1995). For non- sprayable topical dosage forms, viscous to semi-
solid or solid forms comprising a carrier or one or more excipients compatible with topical

35  application and having a dynamic viscosity preferably greater than water are typically employed.

Suitable formulations include, without limitation, solutions, suspensions, emulsions, creams,
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be adm n|s er topl cdl
cellulose, or calc1um hydrogen phosphate) ; lubricants (e.g., magnesium stearate, talc, or silica);

25  disintegrants (e.g., potato starch or sodium starch glycolate) ; or wetting agents (e.g., sodium
lauryl sulphate). The tablets may be coated by methods well-known in the art. Liquid
preparations for oral administration may take the form of, but not limited to, solutions, syrups or
suspensions, or they may be presented as a dry product for constitution with water or other
suitable vehicle before use. Such liquid preparations may be prepared by conventional means

30  with pharmaceutically acceptable additives such as suspending agents (e.g., sorbitol syrup,
cellulose derivatives, or hydrogenated edible fats); emulsifying agents (e.g., lecithin or acacia);
non-aqueous vehicles (e.g., almond oil, oily esters, ethyl alcohol, or fractionated vegetable oils);
and preservatives (e.g., methyl or propyl-p- hydroxybenzoates or sorbic acid). The preparations
may also contain buffer salts, flavoring, coloring, and sweetening agents as appropriate.

35  Preparations for oral administration may be suitably formulated for slow release, controlled

release, or sustained release of a prophylactic or therapeutic agent(s).
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or silica); disintegrants .g., potato starch or sodium starch glycol ate)
. or wet tnewtrpl agsatttfermsePhgrmacsufefiallyracceptable salts include those formed with anions such as

25  those derived from hydrochloric, phosphoric, acetic, oxalic, tartaric acids, etc., and those formed
with cations such as those derived from sodium, potassium, ammonium, calcium, ferric
hydroxides, isopropylamine, triethylamine, 2- ethylamino ethanol, histidine, procaine, etc.

Generally, the ingredients of compositions are supplied either separately or mixed
together in unit dosage form, for example, as a dry lyophilized powder or water free concentrate

30  in a hermetically sealed container such as an ampoule or sachette indicating the quantity of active
agent. Where the mode of administration is infusion, composition can be dispensed with an
infusion bottle containing sterile pharmaceutical grade water or saline. Where the mode of
administration is by injection, an ampoule of sterile water for injection or saline can be provided
so that the ingredients may be mixed prior to administration.

35 In particular, the invention also provides that one or more of the prophylactic or

therapeutic agents, or pharmaceutical compositions, of the invention is packaged in a
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exchange cgﬁﬁésﬂﬁm sttabBSfor parenteral administration. In one aspect, binding proteins will be

prepared as an injectable solution containing 0.1-250 mg/ml antibody. The injectable solution

25  can be composed of either a liquid or lyophilized dosage form in a flint or amber vial, ampule or
pre-filled syringe. The buffer can be L-histidine (1-50 mM), optimally 5-10mM, at pH 5.0 to 7.0
(optimally pH 6.0). Other suitable buffers include but are not limited to, sodium succinate,
sodium citrate, sodium phosphate or potassium phosphate. Sodium chloride can be used to
modify the toxicity of the solution at a concentration of 0-300 mM (optimally 150 mM for a

30  liquid dosage form). Cryoprotectants can be included for a lyophilized dosage form, principally
0-10% sucrose (optimally 0.5-1.0%). Other suitable cryoprotectants include trehalose and
lactose. Bulking agents can be included for a lyophilized dosage form, principally 1-10%
mannitol (optimally 2-4%). Stabilizers can be used in both liquid and lyophilized dosage forms,
principally 1-50 mM L-Methionine (optimally 5-10 mM). Other suitable bulking agents include

35  glycine, arginine, can be included as 0-0.05% polysorbate-80 (optimally 0.005-0.01%).
Additional surfactants include but are not limited to polysorbate 20 and BR1J surfactants.
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f or mul at esloasivsm7zal or salt forms. Pharnaceutical |y aecefSaiosomalt s

i nclude those formed with anions such as those derived from hydrochloric,
phosphoric, acetic, oxalic,.tartaric acids, etc. nd se _fo d wth

ot one. such abe piisedifes ftmh MeBitdnditnr e st G ARSI ORTRS ¢ um

ferric hyedimplé,digsid, semdpslizint astiddpsaderformishytchag hignid shlutiphhiel garmjeaatdé hahol |

hi sti di ne, ocagine, etc. .Cenerally, the .ingredients of conpositions are
Suppl i ed PGSO, dSBSrg oo WSpERFians JRY FeP SnPOIHiers BESSBE 8 m 1 or

ﬁx anpl e, sfi;?i)o'sitdﬂkiy. ’fjneqim frédZfofn aep&ﬁ@srorahe iedn@éd Ilfléc&%fﬁdlﬂﬁlﬁﬂhﬂi@i@dijn a )
ernmetically seal ed container sych as an, anpoul e or sachette indicating the
quant Pt y terarsets apalicafieh TW&PTQFWQ COBRASILISP- Y6 A TP tormat F‘B‘Fﬁt‘}%_ée 9fﬁlrf§§f’lan

conposi t iseRtisRNsubLastofip8E&H sihildd tPthodefsetBioP Pastiod fnkrfurtARbRbMuRGnSWRR 1 | €
phar maceuti cal grade water or saline. Wiere the node of admi nistration is
by i nj ectothspantibpdiesyplda peefesredgpadeiof admiaisaptionds parei@el(p-6n isiavagPt.ne can be
provi ded s§Q.utaRdus liftapkHBh&H i RnfusBRY) DR aPreteifed¥nRbintent, ATnbRY At i on. I'n
particular, the invention also provides that one or nore of the

pr ophy| a@tininistared hyanagreneusdnfugjemersinieghiony hm anpthes prefesrgll embedioeit: the arfibody t he
i nvent,i on_ 1S . ] ' cont ai ner such as an ampoul e

or sg%he?%%ﬁPﬁQ%%g?fﬁg%%H%mgﬁgﬁ%#§§&%¥ufﬁ%£§gﬁnt. I n one enbodi nent, one or
nore of the prihphpéutic compaitionhypiplumie bagerittand gablphedenthosonditers of

conposi t i, 005e o relald stoR¥E Meidm %siﬁ&P‘Pa'n'b%%rﬁ}%la%d rXs&B?@ hﬁ&g digphi i zed
powder or water free c@ricentrate Inh a hernetically seal éd contal nér and can
be r econsiispérsivedippsong, or othdr lordeeddestructnresaitabieetp high dripecoapgmiration. Sterile

concentr at.i for adm nistrati to a subject..Preferabhl 0 r _nore of
Che. pr opHUFAENS PP 573,58 Esaied Py JeRPLraPE i 2btive samprd P atibedior ons o
t he i18Vvenhiikdy portisaip tieqequirdd ameliing irsdredpiptopribty eglént with dnp onal@imbiatian of

hernetically . .seal ed container at .a .t sage qf at. least. 5 , nore
pr ef er abl! é‘e“ltseeé‘g’?‘eri‘figﬁg,’vea’t‘s rF‘E’é‘Sf”L%Eg°%%$y§ﬁtefegé?flil%loﬁg?‘e‘éﬁra east 35 nm,

at | east diperS®ns @t plepaéd byfdcéPorafitg theadtive ¢dmpiind @ito @ktetiR AcHicld Bt B@haids e
| yophilized p,rophyract,i c or therapeutic agents_or pharmaceut] %al

conposi t itatisdisrersigiemedivia ard e remped Ahgdrgedeniyitom tost suatracdaoyhdngec. in
i ts ori gich@lor GefiealyShiliRR Fowdes 1 AR paftibE oOfierIORjRRBIIbRLIGHCINE Preféifed
phar maceuti cal conpositions of the invention should be adm nistered within
1 weeR, prediods afirgpagition pie vBcuparydryingjand sriayrdry g thas yields £ RPHIT8f RSEFEYe wi t hi n
24 hours 1in#&i§x‘t Plu;gn)nﬂﬁngnal%giﬁﬁ '?née _ 'ﬁ%rél aviﬂlrémdglyﬁlté?%ﬁﬁered’\&cﬁm%l tierdd@Ur S,

or within hour aft'er being reconstituted. In an’alternative enbodi nent,

one or nulhe proper fhiddiprafplsglution ¢an bermainieineds éartekample dhithy use obheetipg vigh pt al
compost 1 Qifin0by thefialnfAGIYe oPfhe rSquRtP BAriald stzflinl héldislof ALINIIR fia BEHRAL 6l | Y
seal ed contal her Tndicati ng the chuan Ity and concentrat’ion of the agent.
Pr ef er ablsyrfactants. [Prajerigdd itisorptioh of ingecabiisicninpositicnsl candrehweright ahou by including, in

25  the composition, an agent that delays absorption, for example, monostearate salts and gelatin.

The binding proteins of the present invention can be administered by a variety of methods
known in the art, although for many therapeutic applications, the preferred route/mode of
administration is subcutaneous injection, intravenous injection or infusion. As will be appreciated
by the skilled artisan, the route and/or mode of administration will vary depending upon the desired

30 results. In certain embodiments, the active compound may be prepared with a carrier that will
protect the compound against rapid release, such as a controlled release formulation, including
implants, transdermal patches, and microencapsulated delivery systems. Biodegradable,
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides, polyglycolic
acid, collagen, polyorthoesters, and polylactic acid. Many methods for the preparation of such

35  formulations are patented or generally known to those skilled in the art. See, e.g., Sustained and
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supplied in a hernetically sealed container at least 0.25 ng/m, nore
preferably at least 0.5 ng/m, at least 1 ng/m, at least 2.5 ng/mM, at

| east 5 mwoOrb10/@r97keast 8 ng/ M, at least 10 ng/m, at peaaiS2d@®/ongpskg, at

| east 25 ng/m, at least 50 ng/m, at least 75 ng/m or at l|east 100 ng/m .
The |i qui o) oul d be, st ored. at tyeen 2 C .and . b hts @rkginal
cont ai nercgn%ﬂ}éelyt{fé tﬁgﬁfenlgruﬁ(r?)()e néelr’}ﬁg &t 'g' |°n\1/résﬁ't"ie§hl\€a5°r? 1 @eekcl%leﬁcl{%:f’p%w a %rg’ into a
phar maceupigal conposition suitable for parenteral adm nistration. In one

aspect, bi ndi roteing. wll be prepare s _an injectable solutio

Contai hi ng 0. 1 sl Einnts: sty BocHie aphoat pPROLBE o Pufin i B mos ed
of ei t helad@infisteied, Ebr @karhpl€ Withlan iRk dRERGR ad SsiMiiaBleadibld datriepr TR Gd@Epovndl |
anpul e or pre-filled syringe. The buffer can be L-hi ti‘%gf’i 1-50. MV,

opt i mal | yans othepperedienisiif desied)anay alsobs sp¢lnsed wabqrrli'er. %Y?f.s FINLAPRly| e
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sodi um phosphat e or potassi um phosphate. Sodi um chloride can be used to
modi fy t ldminiskpgen; thegpmpeindsmpy be ipreraerated dithcxeipients peshused ingbestaem ofy

(opti mal liyoo ke @bk Wuchl tabRt Hodhes deRulelelMkirs, Sisp@oRL %%J?{'R@fe?égncpﬁe
included for a | y_o_p’hl I'1zed dosage form ‘principally 0- 10% sucr ose

(opt i mal like.0T@Gadminigwy a campound efithe mp¢nsion by ofhevtharcpasenterali adminisieation. dfiadose and
| act qge. ' I-RC eg f: oy orm

or i el pal o3 SRR SRR il b {45k herine YRR SR RRRARL TUT |

bot h | i qupratertntd idagtiyatiph.i zed dosage forns, principally 1-50 nmM L- Met hi oni ne
(optimal ly 5- .Xher suitable LN N MCin

argi ni ne, can 5 q%%qtﬁgc V&s°© ‘E’%JBS%%?(? %(E)s %%}cgg)? %E%dht?o(hk)et%gﬁlﬁg%l§gds' B

0. 005- 0. @244in endbidlirhénty) an arsibbdyasrtaatibaly ipotion déthb iiventian inodformubdt¢dodlith o

pol ysorbate 20 and. BRJJ surfactants.The conpositions..of this.invent.ion may
Do 7 o P pEsey s o 2E T fitee ERIPeRSARBS o e RRABAET, G
and s6l i disdaRage whizh IB-1o Sttelity asddtriifiétitsl. $6d dxhinplesan(aatithil.-16Bhekidabt € and

i nfusi ble solutions), dispersions or_suspensions, tablets, pills, powders,
| i posomegnihady serpwef e ivension iy be cefoapylaiad mfancaudsupiaered v itge PhBiTded
node of  3diisHa$ hitBbAiONthAHthd SR 2REMHS (G, ARMBITR tHaP Bind bibt Sadkindk Of bl 1Al
conpositions are in the formof injectable or infusible solutions, such as
conposi t icethsurfapemplepules) Fusthemnare ore pomons aatibagies iokha iventiqnanaydre Wethiins wi t h

ot her ant:}, ApflhfR withtGoRF RlboR! Jratd fﬁR@@ithhe?a?@ﬁtif&ir??Htétélﬁﬂ chiibiRAloRMBApds (€. 9.,

i ntravenous, subcutaneous, intraperitoneal, ranuscular). In a preferred
enbodP memay atypatagenuisty oilize lowerdivsagies ofthe adnyipisierpdrtbgrensulicagents.Busayoing

Inj ect| Og)afsm?e @QQ&Q%& d%&%fi@a&i%ﬁ?as%@a%ﬁ W{Fﬁgwﬁs h&h&g%igé s adm nistered by

I nt ramus ar or subcutaneous 1njectlon. apeutic c ositions typically
nmust be steri | khcanginsmbidigents)ce antitody coleiot ordragmeiit thaxenffislitked & almdf-lifeor age.

The conpositi.,on c I“tzg%for Iﬁ?‘_{]dasasol tiqgn, m croenul sipon | spersion,
| i posone, e"é‘?"dg’lgﬁgl%% %ﬂqget 'gf‘ﬂjrveehﬂﬁst’ %‘fdg’qfug)"ﬁinﬁ{ﬁal}euggto’ctg%%ce% Fati on.
Sterile polyethylene glycol, and dextran. Such vehicles are described, e.g., in U.S. Application Serial

25 No. 09/428,082 and published PCT Application No. WO 99/25044, which are hereby

incorporated by reference for any purpose.

In a specific embodiment, nucleic acid sequences comprising nucleotide sequences
encoding an antibody of the invention or another prophylactic or therapeutic agent of the
invention are administered to treat, prevent, manage, or ameliorate a disorder or one or more

30  symptoms thereof by way of gene therapy. Gene therapy refers to therapy performed by the
administration to a subject of an expressed or expressible nucleic acid. In this embodiment of the
invention, the nucleic acids produce their encoded antibody or prophylactic or therapeutic agent
of the invention that mediates a prophylactic or therapeutic effect.

Any of the methods for gene therapy available in the art can be used according to the

35  present invention. For general reviews of the methods of gene therapy, see Goldspiel et al., 1993,

Clinical Pharmacy 12:488-505; Wu and Wu, 1991, Biotherapy 3:87-95; Tolstoshev, 1993, Ann.
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I njectabl e solutions can be prepared by incorporating the active conpound
(i.e., antibody or antibody portion) in the required anmount in an
appropri ave 2wl Wi th one or a conbi nati on of i ngrediPemus2@nunesat ed
above, as required, followed by filtered sterilization. Generally,
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t her gpeut / i's
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conmpound tagspiansatlon,aputd or eﬂrmas anm@ecliseas associott mﬂhloeghnrtmhmaubmmmteat I on,
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et IhyI 1enﬁ ridufiidtic feoat aduss tramlexbey?nmedﬁs delﬂ;sorps)dhy@f?z] adllt (actae)itrﬁspnﬁmfy digmss f
ol yort hoesters act i e aration o
Rochot or ittt Al SRS st ot SintbararShee s Mor e SRREd |t e

art. See dxs@asgs all@@ﬁta@dpeﬁﬁl; AABpHcRINréaed, L«eﬂlaa{eea&eeaﬁx Whaplglldxis bkyRymgems, J. R
Robi nson, Mar cel . Dekker, . I nc. York, 1978. In certain enbodi nents,

an anti béH‘;}‘ bs'umSamlﬁybaaﬁ SWY'Ftﬁr?Sﬁ?F‘afeﬁé“qgrﬂ‘ﬁé?ﬂer ORt-FRYsPRYIPHE AntiRpdy

admi ni st omé; Q(pl%l‘l@-mnﬁa AeridsA&odif) BfthropdthH @RthmeatiRfordd&is | abl e edi bl e
carrier. The corrpound nd ot her i ngredients, if desired) may al so be

encl d8ed dilSﬁasa/aﬁ@rmc15&051§<ﬁtl!er%sﬁl@rqswg%épm plfereya Poniceczempipyienic Mt t abl et s,
or i ncor papdieshidlinhfint h%okl{}l—&d&rﬁeau%dﬂﬁin‘ﬁﬁé bullof @ibeasd; Au t(ﬁﬁlﬁaluné f&maRauti c

adm ni stration, the conpounds nmay be incorporated w th excipients and used
in the f@nmrmﬂunerdgeémes mléolnlawneti1§ordmgspaiateriabthe‘it@ptosmeh@&ctl@apsu| es,
elixirs, r.y |

o YRR o Ao SSRGS i
be neces daaringtoss; dpttimmiae b}unmjmpwdifmttvh ,Synﬁromo(zﬁgﬁﬁ)mumlmmunhmedmm@ound with,
a nat

it i %glp(}g%/caemia; Autoimmune myocarditis; autoimmune neutropenia; Autoimmune premature
ovarian failure; autoimmune thrombocytopenia (AITP); autoimmune thyroid disease;
autoimmune uveitis; bronchiolitis obliterans; Behcet’s disease; Blepharitis; Bronchiectasis;
Bullous pemphigoid; cachexia; Cardiovascular Disease; Catastrophic Antiphospholipid
Syndrome; Celiac Disease; Cervical Spondylosis; chlamydia; choleosatatis; chronic active

30  hepatitis; chronic eosinophilic pneumonia; chronic fatigue syndrome; chronic immune disease
associated with organ transplantation; Chronic ischemia; chronic liver diseases; chronic
mucocutaneous candidiasis; Cicatricial pemphigoid; Clinically isolated Syndrome (CIS) with
Risk for Multiple Sclerosis; common varied immunodeficiency (common variable
hypogammaglobulinaemia); connective tissue disease associated interstitial lung disease;

35  Conjunctivitis; Coombs positive haemolytic anaemia; Childhood Onset Psychiatric Disorder;

Chronic obstructive pulmonary disease (COPD); Crohn's disease; cryptogenic autoimmune

55



prevent its inactivation. Supplenentary active conpounds can al so be

I ncorporated into the conpositions. In certain enbodi nents, an anti body or
ant i body wonwions7ot the invention is coformul ated with &00/Us2010/000244
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t her apeut 1 r : nt,
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Chis embadriBRe s Biedt Aloiict sl fbRE AL IO SR oo P Sa o
ant i bisdy Alfergyt Dmhgﬁearembtytlo and:ﬂiarlﬁcpﬁmnn Bo@@d'yﬁsmsjmfebmm iseases; difedtions

medi ates a pr. ctic or thera ff.ect thod for gene
Cher apy 0Bt AREm AR s, criE bS] e aftmimtant ra il isestt
I nvent i onufldnQfiat@§ Redredisdasd] Exﬁwim&ftory hﬂnémdlmaﬁ 1n@lflllwaldehl&ﬁﬂjé§és nfeiRtus;

CGol dspi el, et  al 1993, Phar 8 505; Wi and Wi, 1991,
Bi ot her awefstﬂaaip%lm%nssf@éﬁé ltligwnﬂ;iﬁﬁ lf’ﬁeh“ﬁf‘d‘é‘S PernigiRps aggemia;

32: 573- 596venlibiite i@ @Bid aaﬁhﬁ@cr@waﬁ% &B&ase‘:)ﬁ%raﬁ&s‘?@@}am aneiddyi@arkasdaddnder son,
1993, Ann. Rev. Bi ochem 62:191-217; 1993, TI ElBTECH 11(5): 155- 215.

Vet hGds isepssr FussmawnMeisr Pﬁéasa,rlfanélr.*/SrPé@bﬁtﬁ LapgerhaeCelbdistoavingis: IeEn can
be used gpg, dQ@a%E*rLl%g rétﬁuﬁl*@qgﬂle afthrifd; 1 NYyn(ﬁlgém): 11nf%'£tfv‘%ﬁﬁng|:c>fl§3§1§lcf}ia§ulhﬁ

Mol ecul ar _Bi ol ogy, John sons, and Kriegle Gene Transfer
and Expr Degensration; mﬁb@f%bﬁyy lmﬁluapr N@Sdm&t%ﬁwme@@msmu{ V;Laggél}ls ofybeai | ed

descri pt i@ Mi@bicBpie POBLARAS; RixedERRNEHARY diddaSe SiseGitaPRly HiBease;

Morbus Bechterev; Motor Neuron Disorders; Mucous membrane pemphigoid ; multiple sclerosis

25  (all subtypes: primary progressive, secondary progressive, relapsing remitting etc.); Multiple
Organ failure; myalgic encephalitis/Royal Free Disease; Myasthenia Gravis; Myelodysplastic
Syndrome; myocardial infarction; Myocarditis; nephrotic syndrome; Nerve Root Disorders;
Neuropathy; Non-alcoholic Steatohepatitis; Non-A Non-B Hepatitié; Optic Neuritis; organ
transplant rejection; osteoarthritis; Osteolysis; Ovarian cancer; ovarian failure; Pancreatitis;

30  Parasitic diseases; Parkinson's disease; Pauciarticular JRA ; pemphigoid; pemphigus foliaceus;
pemphigus vulgaris; peripheral artery occlusive disease (PAOD); peripheral vascular disease
(PVD); peripheral artery disease (PAD); phacogenic uveitis; Phlebitis; Polyarteritis nodosa (or
periarteritis nodosa) ; Polychondritis; Polymyalgia Rheumatica; Poliosis; Polyarticular JRA;
Polyendocrine Deficiency Syndrome; Polymyositis; polyglandular deficiency type I and

35  polyglandular deficiency type II; polymyalgia rheumatica (PMR); postinfectious interstitial lung

disease; post-inflammatory interstitial lung disease; Post-Pump Syndrome; premature ovarian
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In one aspect, the antibodies or antigen-binding portions thereof, of the invention are
used to treat rheumatoid arthritis, osteoarthritis, Crohn’s disease, multiple sclerosis, insulin
dependent diabetes mellitus and psoriasis.

30 The antibodies and antibody portions of the invention can also be used to treat humans
suffering from autoimmune diseases, in particular those associated with inflammation, including,
ankylosing spondylitis, allergy, autoimmune diabetes, autoimmune uveitis.

An antibody, or antibody portion, of the invention also can be administered with one or
more additional therapeutic agents useful in the treatment of autoimmune and inflammatory

35 diseases.
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25  GM-CSF, FGF, and PDGF. Antibodies of the invention, or antigen binding portions thereof, can
be combined with antibodies to cell surface molecules such as CD2, CD3, CD4, CDS8, CD?25,
CD28, CD30, CD40, CD45, CD69, CD80 (B7.1), CD86 (B7.2), CD90, CTLA or their ligands
including CD154 (gp39 or CD40L).
Preferred combinations of therapeutic agents may interfere at different points in the
30  autoimmune and subsequent inflammatory cascade; preferred examples include TNF antagonists
like chimeric, humanized or human TNF antibodies, D2E7, (PCT Publication No. WO 97/29131),
CA2 (Remicade™), CDP 571, and soluble p55 or p75 TNF receptors, derivatives, thereof,
(p75TNFR1gG (Enbrel™) or pSSTNFR1gG (Lenercept), and also TNFa converting enzyme
(TACE) inhibitors; similarly other IL-1 inhibitors (Interleukin-1-converting enzyme inhibitors,
35 IL-1RA etc.) may be effective for the same reason. Other preferred combinations include

Interleukin 11. Yet another preferred combination are other key players of the autoimmune
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25  diclofenac, piroxicam, etodolac, diclofenac sodium, oxaprozin, oxycodone hcl, hydrocodone

bitartrate/apap, diclofenac sodium/misoprostol, fentanyl, anakinra, human recombinant, tramadol
hcl, salsalate, sulindac, cyanocobalamin/fa/pyridoxine, acetaminophen, alendronate sodium,
prednisolone, morphine sulfate, lidocaine hydrochloride, indomethacin, glucosamine
sulf/chondroitin, amitriptyline hcl, sulfadiazine, oxycodone hcl/acetaminophen, olopatadine hcl,
30  misoprostol, naproxen sodium, omeprazole, cyclophosphamide, rituximab, IL-1 TRAP, MRA,
CTLAA4-IG, IL-18 BP, anti-IL-18, Anti-IL15, BIRB-796, SCIO-469, VX-702, AMG-548, VX-
740, Roflumilast, IC-485, CDC-801, and Mesopram. Preferred combinations include
methotrexate or leflunomide and in moderate or severe rheumatoid arthritis cases, cyclosporine.
Non-limiting examples of therapeutic agents for inflammatory bowel disease with which
35  an antibody, or antibody portion, of the invention can be combined include the following:

budenoside; epidermal growth factor; corticosteroids; cyclosporin, sulfasalazine;
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NIK, IKK, p38 or MAP kinase inhibitors), [L-1P converting enzyme inhibitors, TACE inhibitors,
T-cell signaling inhibitors such as kinase inhibitors, metalloproteinase inhibitors, sulfasalazine,
azathioprine, 6-mercaptopurines, angiotensin converting enzyme inhibitors, soluble cytokine
receptors and derivatives thereof (e.g. soluble pS5 or p75 TNF receptors, sIL-1R1, sIL-1RII, sIL-

30  6R) and antiinflammatory cytokines (e.g. [L-4, IL-10, IL-13 and TGFp).

Preferred examples of therapeutic agents for multiple sclerosis in which the antibody or
antigen binding portion thereof can be combined to include interferon-f3, for example, IFNp1a
and IFNB1b; copaxone, corticosteroids, caspase inhibitors, for example inhibitors of caspase-1,

IL-1 inhibitors, TNF inhibitors, and antibodies to CD40 ligand and CD80.
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conbined lebbhl&ﬁtiel b@dﬂdﬂsl hﬂnd}:{i‘il |spB‘Mfoia%tbﬁe ﬂ@ﬂl@ﬁlﬂbl@ﬁn&weherﬁﬁapmmeﬂ)& Ch4,
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be conbi rféﬁ')fmaiehez’%:ﬁﬁﬂiﬁesbun%ﬂzﬁhieaﬁ)sﬁ’f&h?@faﬁsﬁmtlﬁmowﬂiyﬂﬁﬁmbtdmiaﬂ@Qﬁodipine,
rapanycin nycophenol ate nofetil | unom de, NSAI Ds, for exanple,

i bupr of erfapteRsilt hisapealefymarates uch as predni sol one, phosphodi est er ase

i nhibitors, adeafhififg SARPIES 0f theAPbiticREGRDRE ARSI Spon AP WetHBHich an

i nhi bitors, adrenergiC agents, agents which interfere vmth si.gnal l'i ng by

pr oi R0l arertbagyyyor eytibsdy Rerion, af theBvergmpcag be ppmbingdsingjudq tha follongise: | KK, p38 or
MAP ki nasgg, 'r(ﬁtﬂ i) and 1lmsol!>roptop Héb\f&{ehhﬂ&loﬁ%i’ r@oh@&h&htd?&@f’ena;@\": a
converting enzyne Inhibitors, T-cel ignalling inhibitors such as kinase

i nhi bi t oroslecaxilt, anfemxboS@lfaqu@nq, Mﬂﬂmh'@m’f% aZ%hlPl?fH@amal?P)f?én pednisendpr i ne,
6- mer capt opur ﬂ,ﬂ%l otensin converting enzyne inhibitors, soluble
cyt oki ne recep‘nors and derivatives thereof (e.g. soluble p55 or p75 TNF
receptors, sl INdnRimitigg éxaliRids of therap@Rticagehtsfiot Asthinh avithrerthaghyangptieddy ners

25  antibody portion, of the invention can be combined include the following: albuterol,
salmeterol/fluticasone, montelukast sodium, fluticasone propionate, budesonide, prednisone,
salmeterol xinafoate, levalbuterol hcl, albuterol sulfate/ipratropium, prednisolone sodium
phosphate, triamcinolone acetonide, beclomethasone dipropionate, ipratropium bromide,
azithromycin, pirbuterol acetate, prednisolone, theophylline anhydrous, methylprednisolone

30  sodium succinate, clarithromycin, zafirlukast, formoterol fumarate, influenza virus vaccine,
methylprednisolone, amoxicillin trihydrate, flunisolide, allergy injection, cromolyn sodium,
fexofenadine hydrochloride, flunisolide/menthol, amoxicillin/clavulanate, levofloxacin, inhaler
assist device, guaifenesin, dexamethasone sodium phosphate, moxifloxacin hcl, doxycycline
hyclate, guaifenesin/d-methorphan, p-ephedrine/cod/chlorphenir, gatifloxacin, cetirizine

35  hydrochloride, mometasone furoate, salmeterol xinafoate, benzonatate, cephalexin,

pe/hydrocodone/chlorphenir, cetirizine hcl/pseudoephed, phenylephrine/cod/promethazine,
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intr avenQysch' m&,%l? leﬂ)t'ﬂQ)dy ﬁ!)l@lgﬁ,l JFtf8nvention can be combined include the following:

prednisone, azathioprine, albuterol, colchicine, albuterol sulfate, digoxin, gamma interferon,

25  methylprednisolone sod succ, lorazepam, furosemide, lisinopril, nitroglycerin, spironolactone,
cyclophosphamide, ipratropium bromide, actinomycin d, alteplase, fluticasone propionate,
levofloxacin, metaproterenol sulfate, morphine sulfate, oxycodone hcl, potassium chloride,
triamcinolone acetonide, tacrolimus anhydrous, calcium, interferon-alpha, methotrexate,
mycophenolate mofetil, Interferon-gamma-1p.

30 Non-limiting examples of therapeutic agents for Myocardial Infarction with which an
antibody, or antibody portion, of the invention can be combined include the following: aspirin,
nitroglycerin, metoprolol tartrate, enoxaparin sodium, heparin sodium, clopidogrel bisulfate,
carvedilol, atenolol, morphine sulfate, metoprolol succinate, warfarin sodium, lisinopril,
isosorbide mononitrate, digoxin, furosemide, simvastatin, ramipril, tenecteplase, enalapril

35  maleate, torsemide, retavase, losartan potassium, quinapril hcl/mag carb, bumetanide, alteplase,

enalaprilat, amiodarone hydrochloride, tirofiban hcl m-hydrate, diltiazem hydrochloride,
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anti bodies to or antagoni sts of other human cytokines or growh factors and
their receptors, for exanple, TNF, LT, IL-I b, IL-2, IL-6, IL-7, IL-8,
DL-1A | Lwo=2010i87978, | L-18, EMAP-H, GW CSF FGF, and PDGPCTAIstélbodizes of t he
i nvention, or antigen binding portions thereof, can be conbined with

anti bodi es .to..cell surf I I C 2 . , CD19,
CoR0,  COSAPOR i pes o@@f&ﬁf°§:%§%‘?%§§°§?‘°@§%$%§§%“eﬁd%%fhei :

| i gands. hjdrectdsridepepdifibatidef cefdaslin svdami, iagopinesulfatef angjascaphoivdicidg porti ons

t hereof, nmm | so be conbined with agents, such .as t hot r exat e,

cye! osporPAtIoRERE Ao s HY b BEAE RIS RUPRe Foelrs NG de. NsAl Ds,
f ﬁr eﬁag]@lb&xtaﬂlibbl Bcflzoeflﬁi’.ﬁzbqlﬁﬂ,rpi'dvﬁﬁiﬁrﬁd’oﬂiudﬁ aﬁbl@ktat&ﬁca[lﬁlﬁﬁlﬁﬁiﬂéﬁﬁ&ﬂﬂ)ydrochloride,
phosphodi est erase .i nhi hitors, adensosi ne agoni sts, .antithronhotic agents,
conpl énerftePPRHIOIES lorid ~0rsbige Bt paine R A R A

si gnal | i ngvafidhdi RsiMabafilRi bl OdstafigSavasimibedsaripdidea or IL-1 (e.g. | RAK,

NI K, KK, p38 or MAP kinase inhibitors), IL-1 b converting enzyne

i nhi bi tors, TAGElmifipgexamples ofitherapqutis agenty forksoriats with whish areHibady: v nase

i nhi bi t or,84ibddF batkibRRIF HeShveatsh dah bl BhhGihsd inSbd #S AlIB#ingeeal@gctlidteOPT | NeE,

6- mer capt opuri nes, ‘angi ot ensin converting enzyme inhiDbitors, soluble

cyt oki ne clabetessl propioaafel tem¢inaleneasetonidehalsbetpssl propigpateazarolsms, ragthqiresatyNFE

r ecept,or = - . ; . Ny O Laes (e.g.
| L- 4',%| Lﬁ“&éhﬁéﬁetﬁ’%ﬁ#@ 46‘3@ P é'!rrge'?eglr%}j’e e?g’ﬁr’%f’ g%’wé’ t té%%’etgﬁhg& g%nt s for
mul ti pl e bsinethawhe vileratahharhetasone fimeatd; etpcanazodg piageninbiflvdéinglongor t i on t her eof
can be c I ne ' u ' Jeron- L. ex d | FNbl b;
Copaxone?lggrgg% |lsé{i)l§¥ e%l?rglleﬁgl,ﬁa%cgéng)géeg u?err%h?egl ef(t)@g?n%f %&gaggrﬁgf&ﬁk%ﬁoﬁ?or s of
caspase- Hluti@isere progionate, azithronfyidin, hyrrodortisons modstotizingtfotnods, édictacidCf»$6nitl¢, gand

and CD80.The antibodies of the jnvention, 0 nt i gen_bi ndi.n Qrtions

t her eof , pﬂfﬁifmj'lnéuﬁ’ c[%f tﬁrofirﬁli(’ﬁéﬁflevd'?cﬁtageg%tﬁ?e;‘fepéfﬁg > !aagg%ﬁwé&mmlfghﬁ%sa *™ dr onabi nol ,

Uni mad, dablisimuthsabgal/thdxirsatniaindpredmsdigic acaate, pyeinoind, sunscteen, haloiponide, ne, :

glatiramer,. acetate, natalizumb, sinnabidol, a-i naki.ne NNSOB,

R, 2150691 it D, seEHORIH BT B R st g Y SNy e g S,

?al agug! itﬁggli@?& ac_ld/&?ﬁ:'{}B d;ﬁ&lg(znéé%slaﬁ@ AMReRAL alﬁgglérgl Mﬁﬁ%ﬁiﬁ&&ﬁblnianeﬁlmeiﬁHCCBD
cannabi ngi d agoni st BP- 8 , mesopram (, i nhi_bitor), - 715,

anti - | L- @llfcagesiie I%ﬁtftmlﬂsfa&ﬁﬂ/m‘ft&elaaeﬁogﬁu ‘&W%L@Y%?t?‘ﬁtﬂsé‘ﬁle%y ic

( RDP- 1258}id, sodp¥ribtimsaladl] RARARE borfc @i deibeexib dRflikaabD& cRéporink HIdfAdRp1, de,

VLA-4 ant ag?_onl sts (for exanple, TR- 14035, VLA4 U trahaler,

Ant egPan-RliANpaY, Bgolmus.PreraliEns P YhAnt VEntdigiiazies, | L-4 agonists.

Non-1im ting RANRhiBRg MamplRSbAMEMAbdfic AGER! fBr PRFiaMHRRis Wil wiibH &1 an

anti body, or antibody portion, of the Invention can be conbined include the

f ol | owi ngntitedp, ariaptibody pertign. wf heiimyentieroens b icerebingshinelnde the Ellopingopr ol o

succi nal e Rl BlancrPh QAR LB Kic o8] QLR BBNLE, Feflulihldeazem

hydr ochl ori1 de, 1 sosor Initrate, clopidogre Isulfate, nifed pine,
at or vast ansthylprednisolone acetate, indomethacin, hydroxychloroquine sulfate, prednisone, sulindac,

25  betamethasone diprop augmented, infliximab, methotrexate, folate, triamcinolone acetonide,
diclofenac, dimethylsulfoxide, piroxicam, diclofenac sodium, ketoprofen, meloxicam,
methylprednisolone, nabumetone, tolmetin sodium, calcipotriene, cyclosporine, diclofenac
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30  efalizumab.

Non-limiting examples of therapeutic agents for Restenosis with which an antibody, or
antibody portion, of the invention can be combined include the following: sirolimus, paclitaxel,
everolimus, tacrolimus, ABT-578, acetaminophen.

Non-limiting examples of therapeutic agents for Sciatica with which an antibody, or

35  antibody portion, of the invention can be combined include the following: hydrocodone

bitartrate/apap, rofecoxib, cyclobenzaprine hcl, methylprednisolone, naproxen, ibuprofen,
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be combined with IL-11 or anti-cytokine antibodies, for example, fonotolizumab (anti-IFNg

antibody), or anti-receptor receptor antibodies, for example, anti-IL-6 receptor antibody and

25  antibodies to B-cell surface molecules. Antibodies of the invention or antigen binding portion
thereof may also be used with LJP 394 (abetimus), agents that deplete or inactivate B-cells, for
example, Rituximab (anti-CD20 antibody), lymphostat-B (anti-BlyS antibody), TNF antagonists,
for example, anti-TNF antibodies, D2E7 (PCT Publication No. WO 97/29131; HUMIRA), CA2
(REMICADE), CDP 571, TNFR-Ig constructs, (p7STNFRIgG (ENBREL’ and pSSTNFRIgG

30 (LENERCEPT)).

The pharmaceutical compositions of the invention may include a "therapeutically
effective amount" or a "prophylactically effective amount” of an antibody or antibody portion of
the invention. A "therapeutically effective amount" refers to an amount effective, at dosages and
for periods of time necessary, to achieve the desired therapeutic result. A therapeutically

35 effective amount of the antibody or antibody portion may be determined by a person skilled in the

art and may vary according to factors such as the disease state, age, sex, and weight of the
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i nt er f er edifedmityaf dosagd) dddasegeainét, foriy asapbenotia refersaf hysiballyl didcetd writs nuigdna- |

b. Non-limting,exanpl es of therapeutic . agents for Myocardial Infarction
vi th-whi ehuBREES B TP RGPt et e eauRIEd can b
conmbiped prédeletitiged diantit9 gf S3tive ﬁém@;ﬁl_ﬂﬁ tseiwuéz_nsﬂ ﬁorpecgi.l lyeggé Hfﬁﬁemgfeﬁpfl?ic@ffect in
tartrate, enoxaparin sodjum.  heparin sodiu cl opi dogr.e i sul fate,

car vedi | gfsecigtimpitiythe r%ﬁviﬂwgn%avtfca{ Wl%%@&?lgw@gé@i%@%?g%vartggmsn
sodi um  lof HeARAlidn aré SiOGRE BY dfd SRRAYN dégeAdedt orﬂﬂaﬂﬂ% uRiqué eHaRRRRHELS of the
sinmvastatin, rampril, tenectepl ase, enalapril naleate, torsem

. . ) de
r et avase 2CHNSSAMPRIRd 304 the Priisylarihprapiytic Pr Prepibaste etfchto s rbipvsd and, (b) the
al t epl asgimifAasactdnpin the4H Qp&me&%%m KAl S&mpolbPhot BRRrcltlentBNy dr at e,

diltiazem hydrochl ori de, captopril, sartan, valsartan, propranol ol
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ot orTeron. soh PR e R o e o o
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be alleviated. It is to be further understood that for any particular subject, specific dosage
25  regimens should be adjusted over time according to the individual need and the professional
judgment of the person administering or supervising the administration of the compositions, and
that dosage ranges set forth herein are exemplary only and are not intended to limit the scope or
practice of the claimed composition.
It will be readily apparent to those skilled in the art that other suitable modifications and
30  adaptations of the methods of the invention described herein are obvious and may be made using
suitable equivalents without departing from the scope of the invention or the embodiments
disclosed herein. Having now described the present invention in detail, the same will be more

clearly understood by reference to the following examples, which are included for purposes of

illustration only and are not intended to be limiting of the invention.
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di met hy| swérhight aié degreesdelstusmPlatisovend washed Q@dmuﬂnPHSeqooﬁamge%QS‘Vpriwm Hhm
met hyl.pr el Sol oI5 @H%b“éﬁet‘i&” 520 L}T»%tn e %g'g?i iorf ﬁlu?edlf{g%%'iﬁ?ﬁs BioRad
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ABT. 575, <amenOTSpAeYine i PTbie RGSA) She s Bt Repdines od €% e EL

Sci atjpca phitd prepdnédcdd daderiBetf dbbasind 1ﬁHub£t?tB<l fd@@%uxﬁ@fddnoﬂampaamwavemw&l on can
be conbi ned i nclude the follow ng: g{fr ocodgne_hi tartrate/ apap, 8f ecoxi b,
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predni's OrIIBeSA was added to each well and incubated for 1 hour at room temperature. Plates were washed
3 times with PBS containing 0.05% Tween-20. Streptavidin HRP (Pierce # 21126, Rockland,
25  IL.) was diluted 1:20000 in PBS containing 0.1% BSA; 50 uL/well was added and the plates
incubated for 1 hour at room temperature. Plates were washed 3 times with PBS containing
0.05% Tween-20. Fifty microliters of TMB solution (Sigma # T0440, St. Louis, MO.) was added
to each well and incubated for 10 minutes at room temperature. The reaction was stopped by

addition of IN sulphuric acid. Plates were read spectrophotmetrically at a wavelength of 450 nm.

30 Example 1.1.B:  Affinity Determinations using BIACORE technology
The BIACORE assay (Biacore, Inc, Piscataway, NJ) determines the affinity of antibodies

with kinetic measurements of on-, off-rate constants. Binding of antibodies to recombinant
purified human IL la or recombinant purified human IL 1a variant (R110Q) were determined by

surface plasmon resonance-based measurements with a Biacore® 3000 instrument (Biacore®
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as slow as 10 s can be measured.

Example 1.1.C: Functional Activity of anti human IL 1¢ antibodies

25 To examine the functional activity of the anti-human IL 1a antibodies of the invention,
the antibodies were used in the following assays that measure the ability of an antibody to inhibit
IL la activity.

Example 1.1.C 1 MRC-S bioassay

30 The MRC-5 cell line is a human lung fibroblast cell line that produces IL-8 in response to
human IL-1.alpha in a dose-dependent manner. MRC-5 cells were originally obtained from
ATCC and subcultured in 10% FBS complete MEM and grown at 37 C in a 5% CO2 incubator.
To determine an antibody's neutralizing potency against IL-1.alpha, antibodies (50 ul) was added
to a 96 well plate (1E-7 to 1E-15 M final concentration) and pre-incubated with 50 ul of IL-

35  l.alpha (50 pg/mL final concentration) for 1 hr at 37 C, 5% CO2. MRC-5 cells at a concentration
of 1ES/ml were then added (100 ul) to all wells and the plates were incubated overnight at 37 C
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the scope or practice of the clainmed conposition.
8 (as described in Example 1.1.C).

Example 1.2.C: ldentification and characterization of anti human IL 1a monoclonal

25 antibodies

Hybridomas producing antibodies that bound IL 1a, generated according to Examples
1.2.B and 1.2.C, and capable of binding IL 1a specifically and particularly those with ICs, values
in the MRC-5 bioassay of 5SnM or less than 5SnM were scaled up and cloned by limiting dilution.

Hybridoma cells were expanded into media containing 10% low IgG fetal bovine serum

30 (Hyclone #SH30151, Logan, UT.). On average, 250 mL of each hybridoma supernatant (derived

from a clonal population) was harvested, concentrated and purified by protein A affinity
chromatography, as described in Harlow, E. and Lane, D. 1988 “Antibodies: A Laboratory
Manual”. The ability of purified mAbs to inhibit IL la activity was determined using the MRC-5
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hour at rsoby‘ﬂnnbéwpbltlatmm Clminlgéﬂt\mp@ORéshﬂdP@ mectar (Inivimegen)iCatisbeRS A)amd ai ni ng
e R B e L T A S
was dadddedvas penﬁmnlad wethe trandonmaoty lnatdenhﬁ/ olonds dnmammgtmsetto MdsmrquAtwase Pl at es

wer e washe PBS .cont ai ni - in HRP

(Pl o oo it gt Eipnciichotaiaine oot using LA BB M P 60 4 CrkermaRB g R Ak ng . 196
BSA; 50 Fﬁm’eht@inhhdhﬁﬁsnﬂdkiede sdtllericaé op both 6Bards edeair@he frige vaiablobgavbr r oom
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was st opped by addition of IN sul Ehuri c acid. Plates were read

s pect?opHetmaseeipral ptibodies desgrled|in Fytmple i -245ge deseribed in Table 5.

Example2: Recombinant anti human IL 1o antibodies

Example 2.1: Construction and expression of recombinant chimeric anti human IL 1a

25 antibodies
The DNA encoding the heavy chain constant region of murine anti-human IL la

monoclonal antibody 3D12 was replaced by a cDNA fragment encoding the human IgG1
constant region containing 2 hinge-region amino acid mutations by homologous recombination in
bacteria. These mutations are a leucine to alanine change at position 234 (EU numbering) and a

30 leucine to alanine change at position 235 (Lund et al., 1991, J. Immunol., 147:2657). The light
chain constant region of each of these antibodies was replaced by a human kappa constant region.
Full-length chimeric antibodies were transiently expressed in COS cells by co-transfection of
chimeric heavy and light chain cDNA s ligated into the pBOS expression plasmid (Mizushima and
Nagata, Nucleic Acids Research 1990, Vol 18, pg 5322). Cell supernatants containing

35  recombinant chimeric antibody were purified by Protein A Sepharose chromatography and bound
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Exanple 1.1.B: Affinity Determ nations using Bl ACORE technol ogy The BI ACORE
assay (Biacore, Inc, Piscataway, NJ) determnes the affinity of antibodies
wi t h ki newocomemsareenents of on-, off-rate constants. Bipaaiusgoiofooeat i bodi es
to reconbi nant purified human IL | aor reconbi nant purified hurran IL

B e e L S R

Sweden) WESng runni ng HBS-EP (10 mM HEPES [pH 7.4], 150 nmM NaCl, 3 nM EDTA,

and 0. 005% sur. tant, P2 t 25.C. _All. e obt ai ned 0

Bi acore(r) ABTEh %ﬁas"alcgam géﬁg SRYO%E i %1%221 (%isﬁﬂ:i ge%‘?vf? Cr?t'"aé’f) ?tﬁg] as
descr i bedvithnhd 3‘[6312tdh11ﬁencAtghf @minlm ﬁboﬁﬂ@teﬂlldl 113 pBO&tve&ﬂxt) hmmwsedlg @e&l]g ch) :
fragment specific cl onal. antj bod gree Bi chpol og c, Rockford,
i et R R N S (A R E
across a chimatoRfafhy &id b@n@dd@mbb@smsemedsﬁy 4dditidh Bfachd alffendam%oaréls Rerecoupl i ng
kit according to manufacturer's instructions and procedures at 25 ng/nl.

Unr eact edeilized aad diglyzedh it R B, chheqrurified himericantichugiap & dgmepegienat hanol ani ne.

Modi fi ed Ja@8dar WeRltho e &b @Bir 8bKityAE Snhiitit tﬁé AVRLInbuced ?Muého%? migey as a
reaction surface. Unnodified carboxynethyl dextran w thout goat anti-nouse

| gG i n f INBECeElls ap dgseribel m@alﬂﬂléﬁlaé:%ﬁ@lr]e@%rence surface. For kinetic
anal yygi s, rate equations derived fromthe 1:1 Langmuir binding nodel were
fitted simultaneously to assom at | on and di ssoci at | on phases of all eight
|nject|orF§al(npk|2nb (ONSITY AA 3 pautibodiesi on 4. 0.1
sof tware.g Eiﬂi)iefifﬂs%fLE «pnoﬁ‘h%?na i bgh Hhedwh A HEPES- buffered saline for
capture acr WA‘FT[M?EEFQ%_FD%G_&%C_FEG.CUOH surfaces. Mouse

anti bodies to E}aeh woaienacablabeaxy Iamgmmabl(eZlghtrvgmmynmqlenceﬂaedesaubeduer
reaction ces at a fl.ow rat.e assoc

(i 5500t actiBs o) SEEsBisa @y el Bl Ol i oo TS PRt Yot gble RS shan

det erlyi ned4éigamtinavatiablt |lnghtc¢h8mfséqmndea(derméd f?cﬁnNDBMg"lBlaRatebmmst ants Wer e

derived by . . di nc qeasur e ferent antigen
concent r attt R e - B E ;.3-'.' S\éiﬁt‘?r[‘ﬁﬁ ﬁﬁﬁ"ﬂ?ssom ation
const ant (um mumannﬁndnh@srbe@abheﬂu@akmequemmcmw ODRicRStepiAlysBC ONMbDI nant

purified _human 1L | aor reconbinant purif.ied IL I anas then cal cul at ed
from t he TIEAYFEEY f YsepmoRgsBtes St “‘B'g‘z“ c; P&%V"Earﬁwfﬂﬁlr@mmt he grygtdin.

Bi ndi ng isgudn@esfdi@phamantdolied) CrakiHg ifkb abdollBt pREEbIK Eff&kY éh dnfib&iyRREMANE are
calculated. In this assa on-rates as fast as 106M 1S1 and off-rates as

sl ow28s - rpirings andegthep fac aglwearesréxaﬁmremftafd@ hymgnesidies Whegetmpuying pndyf

anti - humggmbd-fridevidtk FeRdéSerd afe&amma alft\R efddPEdrs ONRitiHal huthanzadn t he
anti-human IL la anti bodies of the invention, the antibodies were used in

the fol | sWrteRicsaesedesienprhbasereensananalypie oflyimantgprnedne antibady SesyeRLes. O Bnhi bit | L
laacti vi tsb(bgroup thereof, that possessed a high degree of homology, i.e., sequence similarity, to the

actual amino acid sequence of the murine antibody variable regions.

25 Homology modeling was used was to identify residues unique to the murine antibody
sequences that are predicted to be critical to the structure of the antibody combining site (the
CDRs). Homology modeling is a computational method whereby approximate three dimensional
coordinates are generated for a protein. The source of initial coordinates and guidance for their
further refinement is a second protein, the reference protein, for which the three dimensional

30  coordinates are known and the sequence of which is related to the sequence of the first protein.
The relationship among the sequences of the two proteins is used to generate a correspondence
between the reference protein and the protein for which coordinates are desired, the target
protein. The primary sequences of the reference and target proteins are aligned with coordinates
of identical portions of the two proteins transferred directly from the reference protein to the

35  target protein. Coordinates for mismatched portions of the two proteins, e.g. from residue

mutations, insertions, or deletions, are constructed from generic structural templates and energy
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Example |.1.C 1IMRC-5 bi oassav The MRC-5 cell line is a human | ung
fibroblast cell line that produces IL-8 in response to human IL-1 .alpha in
a dose- dewordsvus7emanner. MRC-5 cells were origi nal |y obtrarasdomoemATCC and
subcul tured in 10% FBS conpl ete MEM and grown at 37 Cin a 5% CQ2

bat t | i | L-1
Dbt ol BiFAE PapFoRy T bE A rRb o SRR ERC SRl L
final copessih ﬁtaicnwmaﬁmiﬁlahe-reﬂhmutmaéxepllowdtdire&@ 1ulmodéhﬂgtstud1esa[tpha1145@ pg/ mL

final congcentrati o 37 C

concent r &t oqrﬁo phig ‘%)ﬁrmtloﬁé?bé’f ﬂ%ﬂ‘%ﬁ&hﬁmﬁ%we isdiS %?W‘“S\iwti’ e asryracy af

pl at es WetieRohtegtitaahf theQ¥RientdAtd tagetProtéihard réddfedAad theysredisibowith Ahich Bedy

potency was determned by its ability to inhibit IL-8 production. Human

| L- 8 ProderueRsslighRentissetstuetedy ELI SA. Exanple 1.2: Generation of Anti

human IL | a mgp@e hﬂﬂﬂé a@ﬂb&;b&qu&ée é’iﬂiz aQb‘xﬂBlHatkdn of B@mtrssearemg)ﬁidqn@hl
anti bodi es were obtai ned as foll ows: Exa 1.2. A I nmuni zati on of mce

wi t h hurrasspection was wsed fogdentifaitehle ﬁ?fefPWrsmu@F Peduenep idsaiiy op et PE@Eehuman
I L | a( R&lg,e ¥Rt Band Mr@&%ﬂﬂ)l dcRb se%%ncés’%&on%é@&jth\é”rﬁlmnﬁﬁm'c@sgﬁy J Q1R &

adj uvant or I munoeasy adjuvant (Q agen, Valencia, CA) was injected
subcut anélgmglpgy madeding exercig:- Seyranke aligmBats Wet, COMW’GWWB#@ymlé@Od%lnd five Al

m ¢ €1 @ﬁéédﬂlateic?erp %X&re@eﬂ& wf’t?l?thn?%%rﬁ%] ac é’l\%&g l‘e bo &r Z. O'i"ar{ ag Qmét ba nt

puri f | ed a vari ant I'nconp et é und' s j dvant or
| mmunoeagdy, GinipelevaM., Méteosi Tij 8ato.€dSs Cﬁbtdamah@aglsh%n, Sanmmb' darfishlessinger,On day

84 or day, 144
econbi ninet B F00p; g ininll e e aloR ESinb U AKEIEHR cherllarkiyl o
Hvbr i domiol&Spdcegmmdaad hoﬂnblagylmddélmgrwmkmslsm(rsuppkéﬁi 480-ei85yescri bed i n Exanpl e
1.2. A were fu wth SP2/ O Ag-14 cell s, at ratio,of .5:1 coy di to the
Sstabl | ahed mabR B SRR of v Aufife pid hin b Pt i pe B Sehellp S
253 495 Taﬁhl@ﬂi’éﬁﬁlﬁi@s@ﬂﬁh’ahﬁﬂﬁﬂiigy h]Rssduelpomicﬁﬂlﬂ(ht gifferire czmdaia&:d forfindwslianadfi on

ia containin aseripe an oxanthine in 96- s at a density
0F 5 st G Tfina s e Bamarese g ords e ohserd Bhdie ety OF
NMBCT 0S CORhetmiHR ahGIYAR. A Q1O fREneWRFIEre SIS the iffeSbitRédnahaiimanlaadnreadh wel |

cont ai ni ng hybridoma col gni es was tested by ELISA for the presence of
ant i body SEAyeISEs Vas eastrysted anBdly- i n Exanpl e 1. 1. A). Supernatants di spl ayi ng

EL | a speci f ithe Bkd1ihYdd thatgient Rkt woRSieSidud Vbuld padtrhd bindink 9@%& &dthee EL
la in the MRC-5 bioassay for EL- 8 (as described in Exanple 1.1.C). Exanple

1. 2. @0 | @sthody fepsndsom itspeoximity tecthe CPRAesides-oThessfpre, wenﬁethemedql stEuCHEEeCl onal

ant i bodi @ residues that differ between the murine and human sequences were ranked according to their
distance from any atom in the CDRs. Those residues that fell within 4.5 A of any CDR atom
were identified as most important and were recommended to be candidates for retention of the
murine residue in the humanized antibody (i.e. back mutation).

25

Example 2.2.2: Humanization of anti-human I1L.-1a mAb 3D12
The heavy chain CDR sequences from the anti-IL-1a antibody 3D12 described in Table 5

were grafted in silico onto human VH7-4.1 and JH6 as follows: (1) Q at the first position was
mutated to E to prevent N-terminal pyroglutamate formation. (2) No N-linked glycosylation

30 pattern (N-{P}-S/T) was found in these proposed constructs. (3) Five back-mutations (V2I,
G44D, W47R, G49A, and Y91F) were introduced into the most human h3D12VH.1 sequence to
make the h3D12VH.1a sequence. (4) One, two, three, four, or all five of the back-mutations
disclosed above could be introduced into h3D12VH.1 to maintain 3D12 MAb's affinity to
human IL la after humanization. (5) Some of these five back-mutations may be removed

35 during subsequent affinity maturation from h3D12VH.1a.
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Hybri domas produci ng anti bodi es that bound EL |a, generated according to
Exanples 1.2.B and 1.2.C, and capable of binding EL |la specifically and
parti cul avbyotonmsze2wi t h 1 C50val ues in the MRC-5 bi oassapcofUuszommboan4d ess
than 5nM were scaled up and cloned by limting dilution. Hybridonma cells
wer e expanded dia .cont ai ni 10% 10 f m (Hycl one
#SH30151, Logar%{%nﬁtf'm)? t}&heg ec?%m 5P OIgg]c? hagtﬂﬁ' %b%ﬁ zlggrjnat ant
(derl ved dfesl’cﬁh&chndlamaélwemalﬁtﬁtm @ziz‘v):o v@s htwain/ €HU-4d, anddHéemfoﬂlaWsacdl)emdt theiri fi ed

t A aff b d L ,
B Bog ke b L 8T R0 B el S5 SNe FRp B Bmbe ATane5
i nhi bit Ebnsk@AE tesidudsy750 R 8263, ARdTDBSEIwei liiteb du . MEK&tﬁtu IBIRSAY wasalélescri bed

in Exanples 1.1.C. Table 7 shows C5 val ues from 0 s for
the afti mcmesqda%wess%fé D3 clithece @%0 lelep?ﬁlteﬂsﬁfﬁ% %W%yé{ﬁ#n 75 ekt g
sequence z9M 4nass, KapdcBRIE ik R@bAR withtheeE N cHRdEAsBEseqidnce. NUIRDB Nlinkeda MAb  For
each am no acid sequence determ nation, approximtely 10x| 0 6hybri donma

cel I's wersycosyltign eaitepy(N Bt Vi) wasdopashindbese propessd sféatft'%s i SbFightdaclst a) RNA
with Tri mat&)@@m BRY Wikt £881€ 1V 67865 Bat 1 L Gid)Y 9198) WarsiifiebaiRauhe @leur er ' s

instructions. Total RNA was subjected to first strand DNA synthesis using

t he 5upemthmanm39é1\ﬂsﬁ seaeEncey makssthe h3YEXVER A seayanee. dgenll otthesestigl,  CA)
per the I3 W r

Prrst10cy PR B oy Bot RSELUGY @i 900 MAp Bfntib @y B ld%er | oy
product ‘hamanization a(ﬁ)Sprhe efithésy elRFbask-mutationsmesbaempyadatiriigsubsequeitf i cat i on

of nuri n%m%%%t%glﬂ 3\5911’2me regions (lg-Prinmer Sets, Novagen,

Madi son S weré fesol ved on an agar ose gel exci sed,
purified, and Thh daghts:hhﬁ bmmﬂqmmtés ftdnethé @RONCH @ antibgdk BD12 dﬁsmh@d:IRQTdblél' £PO

vector (lnvitr Carl s or med

conpet egt grﬁlg jin f’{’ﬁ‘?/?'tt?g IC@P%H&%{&@A&“"‘% #A@ %gltﬁéﬁ%ﬂ?\id on
t heI t1{s agsF]fzm WDF&)sérﬁué aﬁ{ilgel be 1¢J11am15g1yt°da§5tlaldmpagem ggqp} -S/THlwas fButld ENtﬁesaas

i sol ate romclones contaj ning I nser usi nNg. a e |

(Q agen, PERrsdepastrugty) Th %ssepflgcqnﬁnctwstﬁnnawaQaﬁéwégﬁéa%ﬁe@d#&h%t h
strands tQsélRd Qﬁsrgtlﬂg)retsaﬁ iVRE habArzedQ84(¥nQs. merdya@ine il cghtm@fbelranm

sequences usin orward and ML3 reverse prinmers Fermentas Life
Sci ences du%ﬁ‘g@qumfﬁ“%ﬁ’iﬁ'&‘fﬂt’@n FremhpDiAMk) ala b I292‘1’ P@?Ft if shdgsite dfefences of

the anti-yeld snabmz @.ﬁﬁétfan@dmwsvbomaqspw G P efhd VB 7B RRIRIE1d be Zntfodaded
described in ampl’'e 2° Reconbi'nant” anti human IL |a anti bodies

ExanpPe dntg the@ﬂSéhmthﬁBhZ\élﬁ b seanpnces Acenrdingly /h3Bd A¥k haand Zardidgtihavedhe | human
IL | a anhiihogdbRg- HMPPM{%&C* h§¥91 Vi1 @08 hed Al fx BRRShREHonE Sk o]

muri ne anti - human
these back-mutations may be removed during subsequent affinity maturation of h3D12VH.1a, 1b,

2a, or 2b.

Table 6 is a list of amino acid sequences of VH and VL regions of humanized anti-hIL la

25 antibodies of the invention.
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2.2: Constiructi pn and expression qf hunanlzg Vﬁﬁ?ﬁsﬁﬁﬁﬁﬁSFE“PyG%ﬁFWEﬁd|as
Exanple 2.1 2—t——peteetion—of—huran ant;buuy ":mz N e "pqvcgﬁ_ apl e
heavy and|variabl e |ight chain gene sequengeye@an&essEdrRefvAnt '5ﬂ§ ) as
separ atel y al ighBPHYEr #5t 44 hungn |rrrrunoqlmbudcctngemﬂﬁslrmmmﬁbdsenheavy
chain or 46 gerpline variable Iight chain gegueresitdmssvadyiicoemNGBl | g
Bl ast webgite af http://ww ncbi.nlmnih. ge¥ligblast/retrieveig.htm .)
usi ng Vectlor NT| _software. Humani Fati on wag DBSMERFPEALSARVABR G THRASOREEnCE
honol ogy, |CDRex| B8P%&  ahal ysis, frlequency offhSE o pHthexb %g _‘ ﬁ%n

ant i bodi eg, and|avail abl e i nf ormatji on on th%m@] Qsﬁﬁf res of man
ant i bodi eq-—Tak| g Tt o—account pussi bt e el feehfoPasAsl HVL
pairing, and gt hespifaet XS, nurine residueg mgmb@ﬁmLMQﬁmdwgl dues
where nurijne #hy human framework rlesi dues WeFscshiscreyERIIsSURHEDIATYRED0
excepti ong. Add tional humani zatign strateqﬁégLMEﬂéQﬁﬁgmgﬁed based on ah
anal ysi s of hurran erniine antibody sequeng@$MHITPESE ITRRABES t hat
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actual am

a hight®
no ac

VBel®f honol o
d sequence of the

y, i.e.,
nmuri ne ar

%1:

B i

RLESGVPRe

44

H3D12VK.1C

DIQOMTQSPSSLSASVGDRVTITCRASQDIS
NCLNWYQQOKPGKTPKLLIYYTSRLHSGVPS
RFSGSGSGTDYTFTISSLOPEDIATYFCQQ
GKTLPYAFGQGTKLEIK

45

h3D12VK.2

DIQMTQSPSSLSASVGDRVTITCRASQDIS
NCLNWYQOKPGKAPKLLIYYTSRLHSGVPS
RFSGSGSGTDFTFTISSLQPEDIATYYCQQ
GKTLPYAFGGGTKVEIKR

46

H3D12VK.2A

DIQMTQSPSSLSASVGDRVTITCRASQDIS
NCLNWYQQOKPGKTVKLLIYYTSRLHSGVPS
RFSGSGSGTDYTFTISSLQPEDIATYFCQQ
GKTLPYAFGGGTKVEIK

47

H3D12VK.2B

NIOMTQTPSSLSASVGDRVTITCRASQDIS
NCLNWYQOKPGKTVKLLIYYTSRLHSGVPS
RFSGSGSGTDYTFTISSLQPEDIATYFCQQ

GKTLPYAFGGGTKVEIK

Example 2.2.3: Construction of humanized antibodies

In silico constructed humanized antibodies described above were constructed de novo

5

using oligonucleotides. For each variable region cDNA, 6 oligonucleotides of 60-80 nucleotides

each were designed to overlap each other by 20 nucleotides at the 5° and/or 3’ end of each
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Honol ogy nodeling was used was to identify residues unique to the nurine
anti body sequences that are predicted to be critical to the structure of

t he anti bwoyowasni ng site (the CDRs). Honol ogy nodel i RGTIGS2@0/000244

conput ati onal net hod whereby approxi mate three di nensional coordi nates are
gener at eq if SucBotide? e.'!mn' -ergn% SOl ﬁ)% iin(;stvife% %%?ﬂeqi l')’loal‘lteg Sind glgne?féh gnatrﬂg e for
their furotl er retinenent TS LELThE proEEi' T - YNE et er ence protern, Tor
whi ch t herdskrce ef diN TR Sihem BIN ACpulyraléraset] Hsar gy (Kldnoa)fragmeht (Nev ErglareiBielabd whi ch

is relat f the tirst protei l,ati onshi th
cequenced MIRT0 vt HPol e gt I8 i e gBp el 115 e BB RCe bt voen

the ref erRatupping oliginiclastiliet. NBCIR vat tem pdridrmedioGplinahéelemat esiablegegl@si r ed,

the target protein. The E}gi. mary sequences of the refererllce and tﬁrget

pr ot e§5ns gﬁ‘i‘eeuséﬂgit\jﬂélifeﬁ‘is THRST ERNRIRIES OYPFhai“&‘éﬁﬁ‘?qB%ﬂ"ei)‘Eﬂ“_EH DY At t wo

prot ei ns @S EiBhine sitedh a@ddinedpBOY vebBr (MIEAhARNL S. MdN@hta, $.0(1090) NMualeget
protein. Coordinates for m smatched portions of the two _proteins, e. from

. g.
resi due mglaRessareh ViohdbMa. bR, Th Pefb producinderived fom Gl sgemblyMetener i
st ruct ur glpal ARG Sard b PART BY bald DR pbRing 18 WcHr&atSd wirBBIE Yeplbrl DN AIE
al ready transferred nodel coordinates. This conputational protein structure
may be f ize wes excised ardipusified ybheoyasiablg heavy regjon wasriergeed ndrame mteacDNA shoul d
be clgar LS iDL Natan -t h : cucture i s
det erl‘rén' neﬁtc?%@ig/ﬁ t:e éeO%é gtﬁ}?lgdg%&l (% %Ee coﬁn@%ﬂ?%&dlélﬁ%t@tﬂn&%%gg@ g?[lenhozéecwar_ld t ar get
pr ot ei ns nataionebyhablegeds tehembpinationgn bacteniat Ahesk imuitatichears a dpyeine ¢o dddigmnent i s
constructed. For f. j 1 bo C I L f . BLAST
sear chi ng taeg eeoshidf 2FH(EA T Rkh AR 2B RS it hpn ® o BORRRHS huller °
st ruct ur es, 198&gubmoenol ATt 266Y). Afhe ¥5dabikelight chirt tegion eheinserted i@frdmt avithdtte am no
aci d sequences i s copsjdere he .m ni num pecess tQ aftenpt a h | ogy
rode! § ng HRaT KredeS SRR FERRE b hoigeiRiht B P RSEE, Hatiotifl BohEN Nare s AT ot
coor disnataad plasiid DA exteiced; JON A idskres weére geqaencddinkthdir ety PEbirexy huinjzeki ang,
Z., Tang, C L., Xie L., G l ey, , ros, T., Soto,. C
ol s ¢ ey Qi e Shadts oSy eath inelpil B8 oapsTeased inGiCRS cellsifg Ui ng
il ]Ei Iolde tiahdiétely prRiued fugne@mh l|$umdcni3&8 gﬂfﬁlﬁhanbﬂilhdhmdieanﬂoﬁﬂesgﬁ}(b$v@w ysis
info recognition an onol ogy. eling. Prateins 53 upp 6) :
430- 435) NN e CE REatl FBREEATSH SO 90 a8 B IR A oA RENA RTF 85 ons
of the sel.egted aRIEEDEISS CoIN flpernatadidichit&iank rdcd@Binhit)hinReR AP Metd | ONS
that differ _are candidates for inclusion of the nurine residue 1n the

hurari®z e PugBefLyrireteins Serharose ehrpwatapraphyiiad seundrepibpdyivrarltpddyrdditin of t he
murine antijhafy. Ahbbdls Wire hERAIBYRI A bRS-ARR BERtHGhdniRl alfloWRERret he human
and nurine sequences was constructed nmanual ly. The |ikelihood that a given
f r amewor Idescaibedindablsdt d i npact the binding properties of the antibody
depends on its proximty to the CDR residues. Therefore, using the nodel
structures,
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the residues that differ between the nmurine and human sequences were ranked
according to their distance fromany atomin the CDRs. Those residues that

fell

were recommended to be candi dates for

ant i - numaieof

& B bt

back

UREEY

G i arAL

wi t hWo 2d10982070f any CDR atom were identified as no®CTiuspawotent4 and

retention of the nurine residue in
Hunmani zat i on of

Ymthe anti-IL-|

%%"’1"3

a anti body 3Bd2|described in Tablg 5 were drafted |n silico onto hunman
VH7-4.1 and TH6| as Fxotkimredidd Qlat the fijrst positiofeaad<srutated to E to
prevent N-t&Pmipal pyroglutamate flormation| (2) No N-linked glycosylation
pattern (N{P -85/ T) was found in tlhese pro #3ﬁ5@£§§i§%ﬁ§39$’3¢4ﬁ%°
back- mut atli ons V21, G44D, WATR, GA9A, and |VQEEYSEFEIer SIS TG the
nost human h3P1 2V lhapefleence to nmake the N3Bhandk sm@@g k220e,
two, thredq, fouf, or all five of tlhe back- nmAa&medtmﬁsemaﬁwabmwould
be introdyced into h3D12VH. | to maintain 301 MAb's affinity to human IL |a
after hungni zation. (5) Sone of these five M@MTQﬁﬂséwiéﬂﬁ@DWTﬁéAfF%ved
during sulisequentv@afbbid tsy mat ur atfi on fr om |FSEEYPXAPRPERT DALL EF YERREYZG he
heavy chaijn CDR|sequences from thg anti-| L-!; gﬁﬁg@gggﬁ?ﬁ??@%ﬂ n
Tabl e 5 were—gratted—+n—stHi+eo—onte hurraPr‘.E.IQLV Al s‘c%alsm:ﬁ"r 1) Q
at the firlst position was nmutated [to E to pgngeWw {a@‘éﬂﬂEﬂ W dffyanat e
formation.| (2o Thire@swH.1gonsensus| resi dues ApdsRerAT8ZDS; s TandvMBBS EL.rgxbe
introducedq. ldentity to 3D12 VH was al so i ncreasexRcaAsYECasEsMpwcabTDEYE
change. (3) Polynorphic positions |69 and 83 % VHI-2 were kept as M and S,
respectivegly, in keeping with the VH consdafSi@¥TSESFS éﬁ%%’GD W?@qxls ked
gl ycosyl at|i onepattemap{N1%P} - S/ T) was found JIINELE ggﬁgfd}gct 3.
(5) Eight |backmutations (V2I, 440, WA7TR, GAZA; - Y91F)
wer e i ntr gducedintothe nost—humgnh3Di2w E‘JQEVWEKPGVSWKAQ@YTFT
h3D12VH. 24 sequénce. (6) Al of these eight At OO RRMERINTE DEESTY
necessary |t 0o &®i nMmanmEpBDIR/MAD' s affinity tcnnbuwwummﬁmvmmsma@au on.
(7) Some agf these eight back-nutatji ons may U@VWWWNWQ%WM
affinity maturation from h3DI2VH 2a The || git_chain the
anti-1L-1 |a antibody 3D12 describdd in Tabl|P?X Rtk i@il‘k ,i(ic ltO
human 1- 33/ 0189 and: keR1s1okiusran 1-{33/ 018 an VK
consensus [change. No N-|inked gl yclosyl ati on @@Lbﬁg@@&ﬂﬁk /T) wa ound
in these proposgd constructs. Therje 1S an UKionupsGAEYREEABCKVITKABSYTeRR | of
3D12 light| chain. This cysteine was still preSEWVROAPGOELERMEHINTYCGESRY
sequences.| Thb& | cyEsmdEPHR-53A CDR nay be renoVEPFEERYTHGLRIATSENIMERESHETEDNI t)y
maturation fromh3D12Vk.|l, la, Ib,| 2, 2a, orggé’BY?W DY PR WeRRETE Y
DIQMTQSPSSLSASVGDRVTITCRASQDIS
NRLNWYQQKPGKAPKLLIYYASRLKPGVPS
51 VL h3D12.r37 RFSGSGggTDYTFTISSLQPEDIATYFCQQ
GNTPPYTFGQGTKLEIK
EVQLVQSGAEVKKPGASVKVSCKASGYTFK
YYGMNWVRQAPGQGLERMGWINTYTGQSTY
52 VH h3D12.rl6 ADDFRGRVTFTLDTSTSTAYMELSSLRSED
TAVYYCARDIYYYGSDFAMDYWGQGTTVTV
ss
DIQOMTQSPSSLSASVGDRVTITCRASQDIS
NMLNWYQQKPGKAPKLLIYYTSRLKPGVPS
53 VL h3D12.r16 RFSGSGggTDYTFTISSLQPEDIATYFCQQ
GKTAPYTFGQGTKLEIK
EIQLVQSGAEVKKPGASVKVSCKASGYTFA
HYGMNWVRQAPGQGLEWMGWINTYTGQSTY
54 VH h3D12.rl10 ADDFRGRFTFTLDTSTSTAYMELSSLRSED
TAVYYCARGIYYFGSNYAMDYWGQGTTVTV
SS
DIQMTQSPSSLSASVGDRVTITCRASQDIS
NMLNWYQQKPGKTPKLLIYYTSRLRSGVPS
55 VL h3D12.r10 RFSGSGggTDYTFTISSLQPEDIATYFCQQ
GKKPPYTFGQGTKLEIK
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were six back-nmutations (DN, S7T, A43T, P44V, F71Y, and Y87F) that could
be introduced into the nost human h3D12VK.| sequence. Accordingly,

h3D12Vk. Iwoant/@2907di d not have the first two back- nut at iPOmaIS2Homen2es ,
h3D12Vk. I b and 2b had all six back-nutations. Sone of these back-mnutations
may be r ve i S bse .uen aff| nity matucation of h3D12VH.la, |b, 2a,
or 2b. Tglgﬁo ge%g hrggterjgation of humanized Hola antibodies \\y and VL regi ons of
humani zed ant iThs lablhbeof@ﬁﬁﬁ&mdnmlzed arttibedlbmemtﬂmon Tbedatieityowasldeekminbd ami no

of  hunmni B8 CEATRGUTRES 4 dRpTieg o VMR GO ROTHARDRRTANE? Dol

descri bedumfive ABb&Rid 6 fcbibihafl hﬁhﬁammvm Wtk B&lerdlihcd@ing k@eick gRSmorf-0r each
vari abl e regi on cDNA, 6 oligonucl eoti des of 60-80_nucl eotl des_each were

desi gried resonange (Riagore®ymeasiremaent g deseribed in Examplees 1By Taple 8showsiGrovalugs end of
eachol i gGRIAEhe AR S biohfaPhnd AREAHAIRDFKRAaaRRed ftibodleses@Bed MErB1e00M3PI ned,

boil ed, and annealed in the presence of dNTPs. Then DNA pol ynerase |, Large
(Kl enovv) humagHelt (New Engl and Biol abs #MD210, Beverley, MA) was added to
fill-in the approxi mately 40bp gaps between the overl appi ng

oligonucl eotides. PCR was then performed to anplify the entire variable
regi on ge’l’ablqlt|Ng;tltamatmntmtmsBmpbnnldmgalfﬁmmeaofrhungamérlhelntgmmlgomquences

COFTp| enentatrytot fre—rruht pl e a 1D vect or
(M zushinp, S. @Al Nagatja ut%a;'%{;éi teﬁfl ei ¢ aci dgin éXfﬁHEﬂ#’VO' 18, No.
17)). ThePCRpIp@uTts erived {83 eacn TDN 3 ated on an

agar ose gft—ang;RPy bang COorresp Mg tO thg predicte@syari abli e region
CDNA si ze[WasS [B55h pEd arnd puriTiefggThe vari gbt e neavypgpgai on was |i nsert ed
in-frame PNt g 1EWS 1T QONENT €encogli ng the ngman [ gd @gnstant regi on

cont ai ni ng Z iBeEAs €gi gn am no agigd nut ati ofs by honolz@gous reconbi nati on
in bacterja. iBpsesutatjions are g@d eucine t¢ alaniné ghange at pgsition
234 (EU nunmbemp@r3and g Teuci ne t@ al ani ne ¢hange at pesition 235 (Lund et
al ., 1991, *meastredryRC;5 blehésBOEM¢asudady eanfacalplaembn gisbnamba(Biacoyi on was
insermed in-frame with the human kappa constant regi on by honol ogous
reconbi nati on. Bact eri al col oni es vvere i soI at ed and plasm d DNA extracted,

cDNA inserts re uenced t. humani z heavy and
Toht | chai ne c3F PESTOITERG ooty Risace e b e 66
cells toih tlﬁlfﬁldeﬂtrﬂo}ecﬁllaﬂbiulbgy f Tiiekse teeliigdues hidhiﬁéllbileaie aﬁttlimlfedlmmechhlques

| aanti bodj es., For ,. pBOS. vectors containing the 13C5 heavy chain
grafted Jﬁﬁﬂb&‘ﬁatﬁﬁﬁgﬁ‘?&gpﬁﬁmméhal n grafted cDNA were cotransfected into

port fea My o) B Sh ol i sEdso R B AR BE B A s by a1 °

el uted by addiwilgns Sbnsasiyd(I8BNf0e471-32088-9di es were neutral i zed and dial yzed
into PBS. Humani zed antibodies are

Lu and Weiner eds., Cloning and Expression Vectors for Gene Function Analysis (2001)

BioTechniques Press. Westborough, MA. 298 pp. (ISBN 1-881299-21-X).

Kontermann and Dubel eds., Antibody Engineering (2001) Springer-Verlag. New York.
20 790 pp. (ISBN 3-540-41354-5).

Old, R.W. & S.B. Primrose, Principles of Gene Manipulation: An Introduction To Genetic

Engineering (3d Ed. 1985) Blackwell Scientific Publications, Boston. Studies in
Microbiology; V.2:409 pp. (ISBN 0-632-01318-4).
Sambrook, J. et al. eds., Molecular Cloning: A Laboratory Manual (2d Ed. 1989) Cold Spring
25 Harbor Laboratory Press, NY. Vols. 1-3. (ISBN 0-87969-309-6).
Winnacker, E.L. From Genes To Clones: Introduction To Gene Technology (1987) VCH
Publishers, NY (translated by Horst Ibelgaufts). 634 pp. (ISBN 0-89573-614-4).
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described in Table 7. Table 7. List of ami no acid sequences of additional
h3D12 VHATL vari ant sExanple 2.2.3: Characterization of humani zed IL-1 a
ant i bodi esOthw/mm7Rity of purified humani zed anti bodi espCo/usediobbi24d L | a
activity was determ ned using the MRC-5 bi oassay as described in Exanples
1.1.C. The bindjng.,affinities . of.the h ni zed anti hodi.e 0 recopbi nant
numan 1L 1 avier SRR HITHSEOA TR e e s o Porb GRS BOGU BY 1))
measur enmeiler@sodisabsse BEitled i thxatibhemddificabons bl veridliosdewhe ddshrbedal ues from
the MRC-5 %i%assays nd the $%finity of the h nanhzed an%i odi es descri bed
i n Tabl e “BoPgmoHa R {epEres may beprde withay depacing Jrgp | RPSAEHES O R di ng

af finiti gsveRfionid MBIk ea8Hlthe appendeddlhimodi es ' nmeasured by MRC 5 bi oassay;
#measured by surface plasnon resonance (Biacore) The present invention

i ncorporates by reference in their entirety techniques well known in the
field of nolecular biology. These techni ques include, but are not limted
to, techniques described in the foll ow ng publications: Ausubel, F.M et
al. eds., Short Protocols In Mlecular Biology (4th Ed. 1999) John Wley &
Sons, NY. (ISBN 0-47 1-3293 8-X). Lu and Weiner eds., Coning and
Expressi on Vectors for CGene Function Analysis (2001) Bi oTechni ques Press.
West borough, MA. 298 pp. (I SBN 1-881299-21-X). Konternmann and Dubel eds.
Ant i body Engi neering (2001) Springer-Verlag. New York. 790 pp. (I SBN
3-540-41354-5). Odd, RW & S.B. Prinrose, Principles of Gene Mnipul ation:
An Introduction To Genetic Engineering (3d Ed. 1985) Bl ackwell Scientific
Publ i cati ons, Boston. Studies in Mcrobiology; V.2:409 pp. (ISBN
0-632-01318-4). Sanbrook, J. et al. eds., Mol ecular doning: A Laboratory
Manual (2d Ed. 1989) Cold Spring Harbor Laboratory Press, NY. Vols. 1-3.

(1 SBN 0-87969-309-6). Wnnacker, E.L. From Genes To O ones: Introduction To
Gene Technol ogy (1987) VCH Publishers, NY (translated by Horst |belgaufts).
634 pp. (1 SBN 0-89573-614-4). Although a nunber of enbodi nents and features
have been described above, it will be understood by those skilled in the
art that nodifications and variations of the described enbodi nents and
features may be nmade wi thout departing fromthe present disclosure or the
invention as defined in the appended clainms. W claim 1. A binding protein
conprising a variable heavy chain pol ypeptide conprising having an am no
aci d sequence selected fromthe group consisting of of SEQ ID No. 37, SEQ
| D No.38, SEQ ID No.39, SEQ ID No.40, SEQ ID No.48, SEQ ID No.50, SEQ ID
No. 52,
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and SEQ ED No. 54; and a variable |light chain polypeptide conprising an

am no aci d sequence selected fromthe group consisting of SED ID No. 41, SEQ
| D No. 42, w6EQW@B7990. 43, SEQ | D No. 44, SEQ I D No. 45, SEQPCIDUN201460028EQ | D
No. 47, SEQ ID No.49, SEQID No.5 1, SEQ ID No.53, and SEQ I D No. 55; wherein
sai d bi ngdj,09, gjrot ein is capable of binding human IL- la. 2. The binding
protein accor ng to claim1 wherein said binding prot e| n corrprl ses a

vari abl e heav tide and vari ahl e tide
sel ect ed from%tﬁ nﬂ’) %"}c/gn ”ssinﬁﬁvan?b{ile @%‘ ypgéﬁ Bpﬁ’ Oli\%Pep ! SEQ

D NO :40 & SEQlﬂoDcI‘d@eqdbéce Sleciet IBoh:lGhe érBu&ccﬁE@lﬂg:befBEQgD NeEGY,ISBQND : 50 &

N0 58 5. Tl poRertedo Na 4l AR IO e BEPr TN 35 Y R 5 G o 5,

sel ect ed fromahdSEQIOND. QM HSifaridble qxgm oaﬁinlpmypewgé ahwrismgrm lamiriol aeid a
disulfide linked Fv, a nonoclonal anti

singl e dormi n SEHERISSEGete fr@Dﬂ“’gﬂ’%‘fH‘é’BS‘gH{gloéégp%ﬁé‘kﬁ‘}laﬁg I‘ﬁuﬁgﬁ @Ody, :

anti body, a m—ﬁot43SQEQ|If)NB@nSE@Q§SNo@ 59@,mmma$5@mwof47csmmmdw; a DVD,
a Fab', a bispecific antibody, and a Fv. 4. The binding protein

a
of claim 1, wERIDNas)SEQ Rdinss. W@?Eﬁ)}ﬁbé‘&ﬁr Wb@glnaalﬁéa@ylg@wlﬁ is
i munggl obuI i Qa&a%ﬁ%g%&hnng%ﬁﬁhlﬁﬁ?&eCt ed fromthe group consisting of; a
a

human |1 gM const'ant domal n, uman | g& constant domain, a human IgG
const ant 2domaiTie bmdhgmmﬁeihg@omtmtmmdmmm sagd MMprbg@cmnsttsa!nt domai n,

a human 1gG3 n i

bi ndi ng p?ot esl(ra]r (S)D;] ‘é’gj&n’% l#Luyrpt edreaéggﬁpq%{]asbl n}hgaﬁﬁlﬁype’ﬁaﬁb%‘gﬁg %’ﬁ?ﬁer egi on

kl\llgw gg ag gEIQFm)L@(CDﬁkISlﬁg]UﬁISE@ IDal@cisoti SEQIM NO.et4g 8BQ D MEh3D & fE@ IBf SEQ BD
an

conprising a |’+‘§rﬁwo%%§%§r90§g?‘a%&ﬂ5§’%oﬁg ;ﬁ@gﬁén%&s?gl%%lﬁg séc?g ID

E_el g_qtsed fr?mNd)lﬁzgt SEQ mm:ss;arﬂg;EQ‘l[ﬁEQ_ ; _ﬂ)c_fﬂ@QEDN?dSSSEQ DD NobI 5. f7 The

i ndi ng protei sai d. pi.ndi n rotein i able o

ol ati N o DG PUYREROTBRELRGh - errih it Ty rofin i AT h DS 0Pel n o

claiml1, Wner Qbfkistiap of; Bh HthidgRIbALIeMBlet e, GARAM®R liaked UL Fdhdabmag human | L-
la. 9. The blndln% protein accordi to.claim1l, V\/nereln sald bj ndj %’
1@%}’ %’ﬁ‘:b’f’ e

protei n has arfnipdyeasshearbimec ap % gngledomamaipdss 8 LR gafts
group consi st iaghtelly, aAhmhfiastanBbodYt a HARApekFic antibody, a Fab, a dual specific

20 antibody, a DVD, a Fab’, a bispecific antibody, a F(ab’)2, and a Fv.

4. The binding protein of claim 1, wherein said binding protein comprises a heavy chain
immunoglobulin constant domain selected from the group consisting of; a human IgM
constant domain, a human IgG4 constant domain, a human IgG1 constant domain, a
human IgE constant domain, a human IgG2 constant domain, a human IgG3 constant

25 domain, and a human IgA constant domain.

5. The binding protein of claim 1 further comprising a heavy chain constant region having

an amino acid sequence selected from the group consisting of SEQ ID No. 2 and SEQ ID

No. 3.
30
6. The binding protein of claim 1 further comprising a light chain constant region having an
amino acid sequence selected from the group consisting of SEQ ID No. 4 and SEQ ID
No. 5.
35 T The binding protein of claim 1, wherein said binding protein is capable of modulating a

biological function of human IL-1c.
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' ; at |east about 103M 1S1; at |east about 104M 1S1; at |east about 105M
1S1; and at | east about 106M 1S1; as neasured by surface plasnon resonance.
10. The bwodbrgspr7et ei n according to claim 1, wherein saca/useedion4pr ot ei n
has an off rate constant (Ko ) to said target selected fromthe group
consisting of: at nost about 10 3Sl1; at nost about 10 4S1; at nost about 10
581 ; and at nost about 10 6S1, as neasured by surface plasnon resonance.
11. The 8. ndi rithe pindingipoteia ©O¢laimny vihereir sidbidding\bretett is capabld obneutkialigingr ot ei n
has a dISSOCIatIOH constant (KD) to said target selected fromthe group
consi sting of human sl apout 10 7 M at nost about 10 8M at nost about 10
9 M at nost about 10 10 M at nost about | Ol1 M at nost about 10 12 M
and at nost 10 13M 12. The binding protein according to claim1l, where in
sai d Bi ndt ng prhebirdingpseteln agfosdingtoglain i, wherain sid bIRDE prseip hay anond@feect ed
fromthe gr OUQ:oﬁsQaﬂﬁ tléog tggalﬁ){ar se?éb&l'] me?Me gf'uué%&ks@tlg%/hf a@le&%‘ﬂo& g2 8x1 O
nM IxlIO11 N& . The bindi ng
protein accor di zﬁ@ea@t@bgmtdpml WM@SéﬂbﬁutsléfM His nﬂpfﬁ‘ga*m“bl(anS ,@PQ #idgast
e e AGRY 088! OCh kbR iFra Mo QLT OF ¢ 21

i mmunoadhensi on nol ecul &, an | nagi ng agent erapeutlc agent, and a
cytotoxic agent. 14. The binding proteln according to claim 13, wherein
sai d age is in eIe LSt f a

" adi dPabal:  ar e PGS aElRR ht G paBIB R RSl Il

bi ol um nescentcohm(Koﬁ)atomgmgatSelécaéaieﬂrqm drgrdipebnsisting bf: aﬂ'mestlabcmﬂ‘mb protein
according to clai areln gln ﬁadlolab sel ected
fromthe grouf @8%153%%4” ¢ oft: m9§ t(liog& ﬁtﬂosg@%&(ﬁil’ B R sf?éf 1311,
177Lu, 156Ho, saffstep3non ddsonaniee blndlng proteln accordi ng to claim 13,
wherein said agent is a therapeutic or cytotoxic agent selected fromthe
group consisting of; an anti-netabolite, an alkylating agent, an

anti bisotilg, a mcbmmgfpa&élﬁ laccoddi Qlﬁnﬂﬂ, whéteiel R4t bIAFigPaRéih @asaegagyoclaadh
anti-mtotic agent, an ant hr ac%/ 1I ne, toxin, and an apopt otic
o]

The bi ndi ng pregPeanh (e paid taeget sslected ifiamthe gioup epnsisting of: bﬁ%&fﬂog“g tlﬁéa n

possesses a hupRBstabyia§Y Miki A8t RBIut 86 TM; d8nost Aoub 1 (MdiMIGe RbQWBHW 16€0@F di ng
to claim1, wherein said blndlng proteinis a crystalllzed bi ndi ng proteln

19. The blndlﬁgmﬁﬁ@b@ﬁdoa@éd@é@h@oﬁdocﬂﬁin118 wherein said crystallized
bi nding proteinis a

20 12, The binding protein according to claim 11, where in said binding protein has a
dissociation constant (Kp) to IL-1a selected from the group consisting of: 1.34x10°M;
1.35x10°M ; 2.09x10°M ; 2.8x10™" M; 1x10™" M; 3.1x10™" M; 3.2x10™" M; and 3.3x10°
11

M.

25 13. The binding protein according to claim 1, wherein said binding protein further comprises
an agent selected from the group consisting of; an immunoadhension molecule, an

imaging agent, a therapeutic agent, and a cytotoxic agent.

14. The binding protein according to claim 13, wherein said agent is an imaging agent
30 selected from the group consisting of a radiolabel, an enzyme, a fluorescent label, a

luminescent label, a bioluminescent label, a magnetic label, and biotin.

15. The binding protein according to claim 13, wherein said imaging agent is a radiolabel
selected from the group consisting of: 3H, '4C, 358, 2%y, PTc, ', 271, By, 177y, Yo,
35 and '*’Sm.
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carrier-free pharmaceutical controlled rel ease crystallized binding
protein. 20. The binding protein according to claim 19, wherein said

bi ndi ng pwoteiomshers a greater half life in vivo than thecsalSado00244
counterpart of said antibody construct. 21. The binding protein according

to claim/]9, erei.n said bindi.ng protein . retains biaological activity. 22.
An i sol atlé'd n:ﬁ’Féf"gl%cﬁ%ﬂgﬁ%c(%‘il?%mﬁ[aﬂpgéiwre& f‘?t“i?%?mdﬁrf’ ST Lequence
descri bed in ey@toXiclagemt3Ieleded/B6rh tHe aUPRbNSstAG ofian iaftdmataboliteanlatkiytatiag i d
encodi ng a binding protein am no_acid sequence described in claim.1.. 24.
The vector of 289%iah28480iffap 8TV Bactpr-pedto F‘ei”é“’é‘&a&%‘f’%ﬁ‘&‘cf"rgS‘E}\ PHRUGRIERYS
consi sting of ap&ioNfantifabycling, kdxin MaEBOBpopRfaY agdhdV, and pBJ. 25. A host cel |
conprising a vector described in claim?23. 26. The host cell according to
cl ai m25, wherein said host cell is a prokaryotic cell. 27. The host cell
accor di ng7t o elhaibRal prtbif hedoRinsPlo 1A St whedbih sdid biadfaglpkoteid Bossdddgs ost  cel |
according to claim25, wherein said host cell is a eukaryotic cell.29. The
host cel | acchrapmglyeesylatien patto®. wherein said eukaryotic cell is selected
fromthe group consisting of protist cell, animal cell, plant cell and
fungal cell. 30. The host cell according to claim28, wherein said

eukar yot il8. celThe binding pseteima¢cording tosddin dt wheréin aaid bindingpoaigin sorsysiallized of ; a
ma ian cel |, ian cell, and an insect cell. 31. The host cell

acggTr31 ing to é’fnéi?}%p%tj,eﬁv\her ein said host cell is a CHO cell. 32. The host
cell according to claim 28, wherein said host cell is COS. 33. The host
cell accqrdi ng,to.claimz28, wherel n, sai ost. cell i.S,.a ve .34, The
host cel Iqrg‘accgrrh ;gﬁlémtgc?mctf‘gf‘r:ﬁo?ﬁ?g éovvhdear"gilg’‘ge‘ﬁr enf/aelag St%lelﬁdyti"gﬁi%%g%glr%%yces
cerevisi ae. 3marrith&edipimtmaeiticabnaodliédngledse colsallize@Bindinperotdim sai d host cel |
is an insect Sf9 cell. 36. A nethod of producing a protein capable of
binding IL- la, conprising culturing a host cell described in claim25 in
cul tuse redi urmhe BERIgGedteih tatdRdingtafcldit il @NWhelrdin pHidBindiag proddimBdsracereatedt ei n
capable of bindjng IL- |a. ﬁ?. A‘?rot ei n produce i}gcordi ng to the nethod
of claim 36. 5‘81.“’% Edﬁﬁ&gﬁ}wt o1yl cqupterRagof spidaniibody ¢anslichg protein said
conposition conprising: (a) a formulation, wherein said fornulation
conprises a crystallized binding protein, described in claim116, and an

i ngr edi ertt: arﬁle bipdingiproteig agcopting Wstajmd Py whegedp paid pinding protein retains

biological activity.

20
22. An isolated nucleic acid encoding a binding protein amino acid sequence described in
claim 1.
23. A vector comprising an isolated nucleic acid encoding a binding protein amino acid
25 sequence described in claim 1.
24. The vector of claim 23 wherein said vector is selected from the group consisting of
pcDNA, pTT, pTT3, pEFBOS, pBV, pJV, and pBJ.
30 25. A host cell comprising a vector described in claim 23.
26. The host cell according to claim 25, wherein said host cell is a prokaryotic cell.
27. The host cell according to claim 26, wherein said host cell is E.Coli.
35
28. The host cell according to claim 25, wherein said host cell is a eukaryotic cell.
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39. The conposition according to claim 38, wherein said polyneric carrier
is a polynmer selected fromone or nore of the group consisting of: poly
(acryl i c woi2djoo8poky (cyanoacryl ates), poly (am no aci deLT/ysed1p/000244
(anhydri des), poly (depsipeptide), poly (esters), poly (lactic acid), poly
(lactic-co-glycolic acid) or PLGA, poly (bhydroxybutryate), poly

(caprol actone), poly (dioxanone); poly (ethylene glycol), poly

((hydr oxypr opyihg hoee tdlbaceyrdmgitel €lainp28, wherei sgidreakarphicsph észseleetkd frpaltle (ort ho

esters), poly (vinyl . alcohol), ly. (vinyl pyrrolidone), | ei ¢ anhydri de-

al kyl vinyl etgéPé‘chlﬁﬁBP%Prgwg‘,)’“ﬁﬁﬁf%‘m("{C oP%lcgl?“éﬂdfﬁ%ﬁ)‘ ﬁ‘?‘ﬂgl gi nat e,

cel lul ose and cel lul ose derivatives, collagen, fibrin,gelatin, hyaluronic

aci d, olggosaccharides, gl ycam nogl ycans, sulfated,pohyeacchari%gs, bl ends

and cépolPYner Ihe hest edkaccordingtoglaimbedh sderemoaidsekaraticssll {spnapimale wher ei n

sai d i ngredi eRlledsy S6th BielerslploARNB S ArdMnA1RR 815 hh BdardéeliRhddiNi ifbectSdBS OSE,
trehal ose, lactitol, gelatin, hydroxypropyl- b- cyclodextrin,

nmet hoxypol yet hyl ene gl ycol and pol yethyl ene glycol. 41. A nethod for

treatings;a maRgRhog eAPItSURG t§ DEint £ Relei A MLRER]d /OHORCA.NE MmamEl  an
effective anount of the conposition described in claim38. 42. A

phar maceuti cal conposition conprising the binding protein of claiml, and a

phar ngceypi Ca'ﬂhxhés%egp%g@dﬁlgq&mfﬂ . wharein R mgac@ﬁ?sq%é.i cal conposition of

cl ai m42 wherei n sal arnmdceut1 cal'l y acceptable carrier functions as
adj uvant useful to increase the absorption, or dispersion of said binding

pr ot ein. 3&4 ' mehgsqgélr%%grﬂ}niﬁgg‘ L %%%%Ege%nosgidq;ostcclfﬁgsrg %%st. ! ein sai d.
adj uvant T's hyaFuronl ase. i e pharmaceut 1 cal composition of claim42
further conprising at |east one additional therapeutic agent for treating a

di sorder _i.n Lch IL--la activity 1 etrinmental . .46.. The pharnaceuti cal
Conpos t #8n ofttg pag kastoriasd it 47 y PSS PR R oo PR om t he
groupsconsi sting of: Therapeutic agent, inmaging agent, cytotoxic agent,

angi ogenesi s inhibitqrs; kinase jnhjbitors;. co-stjnulatio |.ecul e

bl ocker s ;%%ad hddf b?ﬁt ﬁ%[ ‘gﬁﬂfpg‘gﬁ‘l’ 6181{’%% Whergin Sf‘hdﬁ‘tDBtlé’Fhés a&d?ﬁeﬁ&fggﬂﬁ functi onal
fragnment thereof; nethotrexate; cyclosporin; rapamycin; FK506; detectable

| abel or reporter; a TNF antagonist; an anti_ rheumatic; a nmusc|e rel axant,

a narcot 36, a Aoethed efrspdpcingiprotein capahieiad Pindime ey L eneomprping spltusingpdesti ¢, an

anest hetic, a g@gdatiiyd in MainPEPih ARGS hk@iuhfundér RRMETU AL Profikes . an
antimcrobial, an antipsoriatic, a corticosteriod, an anabolic steroid, an

eryt BOopoi et i rpinding protein wapabtei dfbindmg ILrtounogl obul i n, an i Mmunosuppressi ve, a
growt h hornone, a

37. A protein produced according to the method of claim 36.

38. A composition for the release of a binding protein said composition comprising:
25 (a) a formulation, wherein said formulation comprises a crystallized binding protein,
described in claim 16, and an ingredient; and

(b) at least one polymeric carrier.

39. The composition according to claim 38, wherein said polymeric carrier is a polymer
30 selected from one or more of the group consisting of: poly (acrylic acid), poly
(cyanoacrylates), poly (amino acids), poly (anhydrides), poly (depsipeptide), poly
(esters), poly (lactic acid), poly (lactic-co-glycolic acid) or PLGA, poly (b-
hydroxybutryate), poly (caprolactone), poly (dioxanone); poly (ethylene glycol), poly
((hydroxypropyl) methacrylamide, poly [(organo) phosphazene], poly (ortho esters), poly
35 (vinyl alcohol), poly (vinylpyrrolidone), maleic anhydride- alkyl vinyl ether copolymers,

pluronic polyols, albumin, alginate, cellulose and cellulose derivatives, collagen, fibrin,
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hor none repl acenent drug, a radi opharmaceutical, an anti depressant, an

anti psychotic, a stinulant, an asthnma nedi cati on, a beta agonist, an

i nhal ed swenoiowhs7an oral steroid, an epi nephrine or analPo@/USaoiopb@ks ne, and
a cytoki ne antagonist.47. A nethod for reducing human IL-10; activity

conprising contacting human. BL: |a with the hindin r inof clajm11 such
Chat hurmn 1 L EeRan 1R rieorRolioth, kO SotnditeRsk, i Btesforilsian

EL-1 a acti vi t \blentls andiupaiymasesof. suffering froma disorder in which IL- la
activity is detrinmental, conprising adm nistering to the human subject the
bi nding protein of claim1 such that human IL- la activity in the human

subj ect 49, r edks esmpdtRion AcdvRdiO@ cldh 38 Widdrdin aidingHedjeBCHE sdi@teddfrahh iRAse or a
di sorder in which IL- la activity is detrinmental by adm nistering to the

subj eét the bigFRIPIRgnshitiag ef #lbusincgugrons. trekaloss, lagtitel. gelasia drrxyprep¥dhi eved. 50.
The method of c9é1@de&hﬂx%e%ﬁfpﬁly_@th§l%h9g19éo?Qﬁdjﬁﬁye!tme%%@‘é&?d from the group

consisting of theumatoid arthritis, oSteoarthritis, Juvenile chronic
arthritis, septic arthritis, Lyme arthritis, psoriatic arthritis, reactive

arthritisg, spopEuheRfd: F}%@{?lg‘afhl}’a%ﬁa){ %8&{)“5&} tﬁ%&\,@q il daﬁhlﬂﬁﬁ@rﬁn%ﬁb’ﬁre aft

di sease, ulcerative co anmmat o I sease, 1 nsul1n dependent
di abet es nel | icffactive nimpurgioflthe icempesgtiondmscribbd orchpino 38i seases, psori asi s,
dernq%itis scl eroderma, graft versus host di sease, organ transpl ant
rejection, acute or chronic i mune di sease associated with organ

transpl amlat i onphasasceaticd b&ingppsitddhemys singnieshisdingipretemifrebined, andtar avascul ar
coagul ation, Kawasaki. s, di se , Grave's disease, nephrotic syndrone,
chronic fatig® mgyﬁﬁﬁl%%7wV@§§%é?"§ngranulonatosis, Henoch- Schoenl ei n

pur purea, mcroscopic vasculitis of the kidneys, chronic active hepatitis,

uveitis, septi¢c shock, toxic shock ndr sepsi, s, syndrone, cachexi a,
nfect i od3- di Jbgsbamaisytical pomeostion ehdlam T2 whir R S PRSI K AEsRRiDIe
syndrigne, acUtcgrrief RIASIORE 8Ladinaht dsbfal tohhddédse the @Bsofptioh Odr dsperkiah kT &SdN' S

di sease, Al zheiner's disease, stroke, primary biliary cirrhosis, henolytic
aneni a, mal i gPidEIEdEOteiReart failure, nyocardial infarction, Addison's

di sease, sporadic, polyglandul ar deficiency type |I and pol ygl andul ar
deficiency type p, Schmdt's syndrone, adult (acqte% respiratory distress
syndr one,44al ofdeipharmaseypied compasision &f claisr Hhwhasein vaid adivyasplathpisiurogidessr opat hy,
Reiter's disease, psoriatic arthropathy, ulcerative colitic arthropathy,
enteropat hic synovitis, chlanydia, yersinia and sal nonell a associ at ed

art hr2@patddy, Slhenbiarmecautiead pempppitionofeleiongd butbergomprising afdeast ang gdditionad s

?gfﬁggeﬁ's', e;gﬁ%%%;e%t?cga%%r Lkl PP §is iSRS RichRETBRLANS iV Hld@Lis, Penphi gus
46. The pharmaceutical composition of claim 45, wherein said additional agent is selected
from the group consisting of: Therapeutic agent, imaging agent, cytotoxic agent,

25 angiogenesis inhibitors; kinase inhibitors; co-stimulation molecule blockers; adhesion
molecule blockers; anti-cytokine antibody or functional fragment thereof, methotrexate;
cyclosporin; rapamycin; FK506; detectable label or reporter; a TNF antagonist; an anti-
rheumatic; a muscle relaxant, a narcotic, a non-steroid anti-inflammatory drug (NSAID),
an analgesic, an anesthetic, a sedative, a local anesthetic, a neuromuscular blocker, an

30 ant_imicrobial, an antipsoriatic, a corticosteriod, an anabolic steroid, an erythropoietin, an
immunization, an immunoglobulin, an immunosuppressive, a growth hormone, a
hormone replacement drug, a radiopharmaceutical, an antidepressant, an antipsychotic, a
stimulant, an asthma medication, a beta agonist, an inhaled steroid, an oral steroid, an
epinephrine or analog, a cytokine, and a cytokine antagonist.

35
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| i near | gA di sease, autoi mmune haenol yti c anaem a, Coonbs positive

haenol yti ¢ anaem a, acquired pernicious anaem a, juvenile pernicious

anaem a, wpabgios7egacephal i ti s/ Royal Free Di sease, chroniPCTmSc@o0t@a€0US
candi di asi s, giant cell arteri ti S,primary sclerosing hepatitis, cryptogenic

autoinnu hepat| U|r nod f|C|enc ndr cqui red
I m"runode | Ti ent t&%‘f@f gﬁlul ﬁ P GogpE>! "%%‘31“%%5 I@%ﬁ' vari ed
i mmunodef i ci ert‘lfe)’blﬁcﬁ@%mﬁchﬁfrclaﬂbh @u&hytﬁamamm P adtivitp efedced. di | at ed

car di onyopat hy, e infertility, ovarian failure, premature ovarian
failure, fibrotic lung disease, cryptogenic fibrosing alveolitis, post

i nfl ammat,@ry i i f

connecti e 11 doneral ok ol Rind 1P AR b rainah WHject MBRIREIONS: | e
conneétive ti slsueiedms;ﬂaddLa]susawvw sdethungtau n&epmmg adymnsmrrg tg teduoen s
associ at ed |nt stltlal thrltls oci at ed
interstitial gt mesbé‘&ié‘l;g pr ’é’to ﬁ‘b‘ll?fsf#agﬁ Ob%‘iﬁ‘ ‘%g‘stg%ﬁ W% | ung

di sease, dern&ﬂgaygﬁb&ksdpolyny03|t|s aSSOCIated | ung di sease, Sjogren's
di sease associ ated | ung di sease, ankyl osing spondylitis associated |ung

di sease, vasculitic diffuse |lung di sease, haenosi derosis associ ated |ung
di sease, 49r ug-4 ﬁQtHG@ﬂ)r h@étﬁl?%tshls_]b@i Ifor! atmaéilo% §ARBrdef BIHAH 18- 1o REAVRL & ON
fibrosis, bronchiolitis obliterans, chronic eosinophilic pneunonia,
IyrrpH@cytl c i Wptrimentat byadminipfgring @élatBsS@bJeydhft bindiag proteinsof clpimrisuch thay | ung

di sease, gouty arthriltiSeve@Ut 0 Mune hepatitis, type-1 autoinmune hepatitis
(cl assi cal autol nmune or Fup0|d hepatitis), type-2 autoi nmune hepatitis
(anti-LKM anti body hepatitis), autoimmune nediated hypoglycaen a, type B
insulin rgsi Stanee ! Fclgl%la %&Jeﬁ] sQfdQﬁJo&ﬁPfs selgéégé)ﬂ%%&%s c%hﬁ%%?m e

i mmune dlsease assocla wi't gan transplanta |c [ ne

di sease assomdﬁmmhmﬂmﬂKM&gamomﬂmmwghamﬂaﬂuancmdaﬁsosmﬁhaﬂsmajapwinary

scl ergsing chol itis l.asis S e at hic
eucdsacnta,  AUPa Rt CRrS R Ll PORH Ao Befemit 2P

gl orer ul onephren&hdﬁﬁ&;susmeo”rmsaapase ulésative tolitispinflaimatotycbvewes disdayeinsdlis ease,
di scoi d | upus t he Qsus, fertlllt |d| athic or

aut oi munity, ﬁ?]%/"fi?“bgghgtﬁﬁ a¢lfus stﬁ(ra'{afnss"lfg’t“?p leygic g?ﬁﬁ%ﬁ: ﬂsé’flia%ygs 'Fﬂafsfﬁf m a,
pul monary hy pegit@aera)igraft ¢andaiolt diRaROSHRACHdnYSlaitirgsdtidonHiceRas Bhronic

Goodpasture' s ;syndrgne, pul nonar nanlfestatlon of polyarteritis, nodosa,
acute rheunnt RMuRS diseas %?—ﬁfl‘?ﬁdo‘f"ﬁ] LEYHERPPRlpntationggar ‘1°Fd°§15’cﬁﬂ§é%?§]€r°s’§y stem ¢

sclergsis, I glsahifftedintdViEudIRoaglBfid) diwaSakili §i8ASE GRIVeR diskAss, nephtbfié NMTune
thronbocytopaenla i di opat hi ¢ t hronbocyt opaeni a, aut oi nmune t hyroid

di sease, hy peFYIdyores. aiopic fesigue pdeome, WsBeReEnErapy)oBetASY: SeBPchnichPenisiR ot o' s
di sease), atr QRhufeaAHicRIsEOPIEsONIBO bIKE RidHiyS MBhrddid ATRLY hdPUARE RIS, septic

shock, toxic shock syndrome, sepsis syndrome, cachexia, infectious diseases, parasitic

diseases, acquired immunodeficiency syndrome, acute transverse myelitis, Huntington's

25 chorea, Parkinson's disease, Alzheimer's disease, stroke, primary biliary cirrhosis,
hemolytic anemia, malignancies, heart failure, myocardial infarction, Addison's disease,
sporadic, polyglandular deficiency type I and polyglandular deficiency type II, Schmidt's
syndrome, adult (acute) respiratory distress syndrome, alopecia, alopecia areata,
seronegative arthopathy, arthropathy, Reiter's disease, psoriatic arthropathy, ulcerative

30 colitic arthropathy, enteropathic synovitis, chlamydia, yersinia and salmonella associated
arthropathy, spondyloarthopathy, atheromatous disease/arteriosclerosis, atopic allergy,
autoimmune bullous disease, pemphigus vulgaris, pemphigus foliaceus, pemphigoid,
linear IgA disease, autoimmune haemolytic anaemia, Coombs positive haemolytic
anaemia, acquired pernicious anaemia, juvenile pernicious anaemia, myalgic

35 encephalitis/Royal Free Disease, chronic mucocutaneous candidiasis, giant cell arteritis,

84



phacogenic uveitis, primary vasculitis, vitiligo acute liver disease,
chronic liver diseases, alcoholic cirrhosis, alcohol-induced liver injury,
chol eosatwi2e10/48d@70syncratic |iver disease, Drug-I| nduceaChasationimss

Non- al coholic Steatohepatitis, allergy and asthma, group B streptococci
(GBS) infection, nental.disorders (e qg., depression..an | zophrenia), Th2
Type and Thl f{/‘f)né’ryrrsé’%?ogfng&%%%tglg’szg?geglgl?f' %’"‘gr%‘ﬂlezjﬁgaglﬁlg’cﬁcﬂgﬁgﬁ (d!of fer en%
forns of pai n)immaneieficimmyrBiseascyndeonieliAgquited damtnodsficensg RelaEddRiskases, col on,

pancreas, ovarjan,. tate and rectal ,cancer, and henat opoi eti.c
mal i gnanci es (Aegﬁtﬁgﬁ{’ﬁB%HISI@W%Y?ﬁSMP?%S ?"(’ﬂ%ﬁ‘fo : c}.ifcvra(r:)%li}%\nosi s, acute
find ﬁh [) fmi c p&:}/ﬁig'ﬁhhﬁglabulinﬁérﬁﬁ), idilated pardicmsSRathy, fRaudlednferilike OVaian diluke

ynphobl astic | eukem a (ALL), ute nyeloid | eukenj AM.) cute or
chronfc bact erPFeé‘Fa“FﬁP‘éaééP gadl?“rea?‘&toé‘c Bagdisease; Wpéegeal&?ﬁb&wﬁmw u% PUFe,
adenocar ci NONGsflanddtdr int@ShiteiP lung ARBLsS, inhstiial YREBAYILR, MA@ tissue disease
al cohol -i nduced hepatitis, allergic conjunctivitis, allergic contact
dermatitis, alaPwFiiee ipestial uag diseasegpized canpgesive tigHs disgapmassaciatetibng ry psi n
defici ency, awsgis@,osgmﬁicl selefsRlassHEiaRl ritbr3titiak RBF UReasd MR kIR tsS
anterior horn cell degeneration, anti cd3 therapy, antiphospholipid
syndrome, ant iassoeigtep inserstifiab bing disgase; systemiclunpys efydigmatogusragsosiated dungedisepifer al
aneuryyi sms, aQEli oSS pblyMYosifld 4s&ic joBidn's BlsbRE hQSGAEA RAE S
art erlzéovenous%% {I%atce?ﬂ@e??ﬁ g@ggﬂg?mat rslg(%fa@%‘di lgelgrffegfe?gjr?g{}gasts_ai ned ort_ E
paroxysmal ), aliseass] ankylosingspondlitis asseeinted dung disedse.oekculitlc digfupe lnggihbeaan, bone
graft rejecti K ans t )| | : ch
Bl ock, " Bur ki t daen AT B AR, ar bl daThERkh A Ring AL B AL
syndrone, car dadigtiondiboosss, broachidldinpblitatahy; chwaic dpomphitic pacymdmygy ephocytic
i nfl anmati on r.espons cartila ransplant.rejection, cerebellar cortical
degener at i ons,'n@g?tévﬁzﬂgar'seaﬁesB%?g};egt,l OUS Wt |t5ﬁ 611}1 & ;&rﬁfatsle’fgglé Iaﬁgrﬁtrlsl’ al
tachyisardi a, cheimbherepatitstypei abterhniling bephtitis (clasticad autoinmpele@e Jupoel | eukeni a

(CW), chronic¢ alcoholism . chronic infla [ . ol ogies,, chronic

| ynphocytic | g’ﬁkaé&’hs)atyé’ 2 ‘,°"E‘HP‘b6rh'°8at8'8éf‘%}%ﬁug@%ﬁ’g&’ﬁ)’ aftgimie oopp) |

chroni ¢ sal i cyhediated HypoplyaahiaPfype BahsQlif edsRtanceawic atanthosiCifigand,i ve heart

failure, conjunctivitis, contact dernatitis, .co 1oul nonal e cor.ona%_x artery
il P

di sease. Cr euthyPRRaRthyoiflism. aputedmapne diseqse,psso R erean.fransalantaian, phronic

fibrosis, cytQqkifige JidREERYoRIEDRItIRbREh FAnSPIaslRih, odRRARIYOLIS, pRi@y dctrbsii,
denyel i nati ng di seases, ,de_ng}ge hemorr hagi c .fever, dermatitis, dermatol ogic
condi®i ons, dichplangids, pepriaiebee 1rrsprigsispe Jildiepathicleutoppdda pPEPHMYENEY| sease,

Diffuse Lewy hagordimi£ashl dislasaied, AoNaSRhpheitsa! MicRishatAitistirsiy ders of
t he basal ganﬂl.l a, Down's Syndrome in mddle age, drug- induced novenent

di sorders i nduédagysymerdisgasewsisesil lypescerytorutonyp arliaferelisy dienathic e NS,
sensitivity, %ﬁgrﬁ%toilﬁfﬁﬁﬁiw? ﬁlu‘ﬂm{ceéc'letrés?s (all subtypes), sympathetic ophthalmia,

pulmonary hypertension secondary to connective tissue disease, Goodpasture's syndrome,

25 pulmonary manifestation of polyarteritis nodosa, acute rheumatic fever, rheumatoid
spondylitis, Still's disease, systemic sclerosis, Sjorgren's syndrome, Takayasu's
disease/arteritis, autoimmune thrombocytopaenia, idiopathic thrombocytopaenia,
autoimmune thyroid disease, hyperthyroidism, goitrous autoimmune hypothyroidism
(Hashimoto's disease), atrophic autoimmune hypothyroidism, primary myxoedema,

30 phacogenic uveitis, primary vasculitis, vitiligo acute liver disease, chronic liver diseases,
alcoholic cirrhosis, alcohol-induced liver injury, choleosatatis, idiosyncratic liver disease,
Drug-Induced hepatitis, Non-alcoholic Steatohepatitis, allergy and asthma, group B
streptococci (GBS) infection, mental disorders (e.g., depression and schizophrenia), Th2
Type and Thl Type mediated diseases, acute and chronic pain (different forms of pain),

35 and cancers such as lung, breast, stomach, bladder, colon, pancreas, ovarian, prostate and

rectal cancer and hematopoietic malignancies (leukemia and lymphoma),

85



endocarditis, endocrinopathy, epiglottitis, epstein-barr virus infection,
erythronel al gi a, extrapyram dal and cerebel |l ar disorders, famli al

henmat ophagoeytom747gnphohi stiocytosis, fetal thynus inpl aot/usegiemvizen,
Friedreich's ataxia, functional peripheral arterial disorders, fungal
sepsis, gas ¢ ne astgic ulcer el ular nephritis.. graft rejection
of any organ g\r%%{allgo u%t?mléi’ré%oc 38% a3 \E}%uqes%nggc:i"so?lc P e 158§1ntf'3|°9%l% e%cselssse?’

gr anul omas duacitelenkdniiaaentt lynghoblagrriewkamia (ALL), cwre hlyelbUukdemis (AML),

Hal | errorden-Spatz di sease, .hashinoto's thyroiditis, hay.fever, heart
transpl ant rejag‘?? P%%fonl’lc:l??ﬁf(‘?ﬂir’]ldﬂgftb@i’ geu a‘i‘tﬁ'lsyﬁ:?f‘tg,rel}?g%ﬂ}"'}?t ic urenic

syndr one/ t hr obéloydrtifiorhds! suMaD&ydpiatsCATDS qudfedtia Soaiplex Mloghwl-indegat i tis (A),
Hi s bundl e arrythm %f, HTV i nfection/ H V neuropat hy, HngJgij]' s,.di sease,
hyper Ri net i c ERASHEAlergicsaRiyRatYitisp3]jsegie eaniact derpatitisaplierggnEiinitiy o ehsi i vi t y
pneunoni tis, h;&j&ﬁ{oh,edlﬁiaqnantihyﬂﬁﬁkamlelnsy, ARYSOYRIc 181ERPIHLSsEs, anemia, angina

hypot hal am c- pitui tary-adrenal axisevaluation, idiopathic Addisaon's

di sease, i di opsetpritapeniorbamycyll degsneratian, a%ﬁhﬂ%&mpyﬂ@mpawholm Bsems; t vy,
Astheni a, inf %Hﬁ-&éc_@p@ﬂiﬁ@xj_sed}}ﬁ%ﬁ&'k’a&i(ﬁxts,r&m?é’andgﬁf-ibl?em&éu%ﬁsxﬁ&i adrfle aorta,
influenza a, ionizing radiation” exposure, iridocyclitis/uveitis/optic
neuritis, iscleésiction agprial hypsrtewsiom piigripsclerosinarteriovenousifistuly, afoxip gtrgal

r heurgt 0f d_ar btk oh olsiEEbF farSRIAD, ikl fitka! aAbTRRRYIer UiBROBIccA Sar com,
kidney transplant rejection, Tegi‘onel'la, [eishmaniasi's, I'epfosy, |esions of
t he corti cospilyraphogyshosergraftirgiectmmmbone imagiowttraaspiat BV T) egjestion, bundl¢ handhedena,

mal aria, nali A ' . hi LOC) ' ] noma,
Toni g i R R o T AT B a SR, Qo SR s RS, oA1RlaE
m t ochondri al tundrs,icasljsiyepathly, sandbpnimanarydgtpase mfleminiatien tesasee catiibgase,

nonocl onal ga t | tipl el.o mul tiple t ens ,degener ati ons
(Mencel Dej gr F%!?g’?afﬂ%#ﬁgy%ﬁ?@ﬁ%%eoﬁw @%@gﬁg&%ﬁﬁ%@éﬁﬁ%ﬁ orﬁilrzsafg:g ﬁcglncioé gravis,
nycohact er i umnaittifoeal attial tactgtardiapshemotigph asbastedidisdradre rchtdhis ingelocytic

nyel odypl asti ndr ocardial. i nfarct.ion, ocardjial ischemc

di sorders, nagﬂ%ﬁrﬁWﬁgﬁ‘a’lc anfcAlepbatism, chepRie ﬁ?a“brﬂart ipétthﬂﬁ‘ﬁs’cﬁ BYse,
nephritis, nepynghdtiic lkemRAEUE) hdhicudstiiclieaptmondte dkOGE(@APD), chisic| ar
atrophi es , neutropenic, fever, non- hodgkins | nﬁPFormf occl usi on. of the
abdoni nal aor tsalicxke intoxicptionneqlerectal sagsiflomiay eongestixy pegrt fafjuce cCOMPRCUVER;: 3

t herapy, or chicbhtaédi@Brinthviels, Rbit fudmorflle; Bbrbhar) Y& alsddy, Creeredalakbb ac@dslr es,
or ganonegal y, osteoporosis, pancreas_ transplant rejection, &ﬁancreat I C

carciZoma, parcalige peaativg wepsis QYRtis Fbrosispertelanetherrry associatid dispaiseyy Demsntit hyr oi d

transpl ant rejgekita, deRBLiiabing BitdA00TBIRLY hGHA RIS fevBC HERALIR, dErtaIddis
peri cardi al dlsease,pgerlpheral atherl oscl erotic disease, periphera

vascul ar di sorcgrditionsptiptietesfliabietes meHitvs, diabaiis ateniesaleroticmhiseareo BIFBISE Sewur i ni |
pneunoni a, PNeYFPLRLdse, Ia’f‘ga%@congestive cardiomyopathy, disorders of the basal ganglia, Down's

Syndrome in middle age, drug- induced movement disorders induced by drugs which

25 block CNS dopamine receptors, drug sensitivity, eczema, encephalomyelitis,
endocarditis, endocrinopathy, epiglottitis, epstein-barr virus infection, erythromelalgia,
extrapyramidal and cerebellar disorders, familial hematophagocytic lymphohistiocytosis,
fetal thymus implant rejection, Friedreich's ataxia, functional peripheral arterial
disorders, fungal sepsis, gas gangrene, gastric ulcer, glomerular nephritis, graft rejection

30 of any organ or tissue, gram negative sepsis, gram positive sepsis, granulomas due to
intracellular organisms, hairy cell leukemia, Hallerrorden-Spatz disease, hashimoto's
thyroiditis, hay fever, heart transplant rejection, hemachromatosis, hemodialysis,
hemolytic uremic syndrome/thrombolytic thrombocytopenic purpura, hemorrhage,
hepatitis (A), His bundle arrythmias, HIV infection/HIV neuropathy, Hodgkin's disease,

35 hyperkinetic movement disorders, hypersensitity reactions, hypersensitivity pneumonitis,

hypertension, hypokinetic movement disorders, hypothalamic-pituitary-adrenal axis
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syndrone (pol yneuropat hy, organonegaly, endocrinopathy, nonocl onal
gamopat hy, and skin changes syndrone), post perfusion syndrone, post punp
syndr ome,wpasto/dsvo7ear di ot oy syndromne, preecl anpsia, Pr@grassoins0244
supranucl eo Pal sy, primary pul nonary hypertension, radiation therapy,

Raynaud' s phe | SEASE, noud' s di sease fsuni s, di sease,
regul ar narr O\%g & a@ﬁ’@%tgircd’?‘@?sg?%n‘o‘%//aé%é‘ﬁ I?Fm%{}‘bglf’?dé%gig SR> arn?aﬂf)oéfly fusion
~injury, restrimddiae ayttakioyydpbdnin infanilcpirt musalae stosphy aflamseationef tleor ea,
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cytokines; IL-4; IL-10; IL-11; and TGF. -
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52.

The method according to claim 49, wherein said administering to the subject is by at least
6ne 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, bolus,

vaginal, rectal, buccal, sublingual, intranasal, and transdermal.
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