
WO 2004/022718 vcimimtmrrm 

TIl£RAPF.irtIC HUMAN ASTt-tlMl MONOCLONAL ANTIBODY 

This application is related to and cleims priority to U.S. provisional application 
Serial Mo, 60/408,719 filed September 6,2002, the disclosure of wbtch is incorporated by 

5 reference herein, 

FIELD OF THE INVKSTEOX 

The invention relates to antibodies that bind mturleukin-1 receptor type 1 (IL-
1R1) protein. Compositions, particularly pharmaceutical compositions and methods for 

10 trssiirjy of IL-l mediated diseases, such as rheumatoid arthritis, osteoarthritis, and other 
inflanuiMtoty conditions, are also provided. 

BACKGROUND OK THE- INVENTION 

Antibody Development 

15 Inflammation is the body's response to injuries resulting Jrom mechanical 
damage, infection, or antigenic stimulation, Inflammatory reactions often arc expressed 
pathologically. Such conditions arise whan the imlaimaation is expressed k a& 
exaggerated manner, is inappropriately stimulated, or persists after the iujurious agent is 
removed, 

20 The inflammatory response is mediated, inter aha, by cytokines. One of the most 
potent inflammatory cytokines yet discovered is interieukin-1 (IL-l). An increase in IL-l 
signaling causes per&istent inflammation associated with severa! diseases, and TL-l U 
thought to be a key mediator in many diseases and medical conditions* This cytokine is 
manufactured primarily (though not exclusively) by cells of the macrophage/monocyte 

25 lineage and may be produced in two forms; tL-1 alpha (IL- la) and IL-l beta (n.-ifj), 

IL-l stimulates cellular responses by interacting with a lieterodimeric receptor 
complex comprised of wo tnmsmsmbranc protons, IL-f receptor typo i (U.-JRI) arid Tt.-
1 receptor accessory protein (IL-lRAc?). JL-l Cist binds to JL-1K.1; IL-lHAcP is then 
restultcd to this complex (Cfcroenfsdcr et aL> 1995, J. Biol Chmn. ^70:13757-137o5; Yoon 
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jsui IMnarcllo, 1998,,/, Immunokm' 160:3170-3179: Cultam ///., 1998,/ Immunology 
j_[il :5614-5620). followed by signal transduction resulting in tho induction of a cellular 

response, 

CcU-b^ed binding studies surest that IL~1RAcP stabilises the IL-1R signaling 

5 complex fey slowing tic ligand o^T-rate (Wesche et aL 1998, b'LBS Letters 429;3U3-30ft*. 

While the interaction of iho 11.-1 with 1L-1R to been thoroughly characterized, the 

interaction of IL-l.RAcP wi'h ligand-boimd rceeptor remains poorly deilncd. Since 1L-

IRAcP lias no significant affinity for either UL-1 of JLL-1RI alone, but high affinity far the 

complex, it follows ihat novel binding sites tor 1L~1RACP arc ercatcd by the U .-I/IL-IR 

lu binding event, whiuh may even include contributions from FL-: residues (Ettertc a al„ 

1097, Em\ Cytokine AVfw: S:1f»1-*.7l). Another molecule. IL-l reccptor art agonist tlL-

lnfi competes with JL-lit and i> -lp for rcccptor binding but fails to recruit LL-lllAcP. 

resulting in an occupied but nori-sigimlr.ig receptor, 1L-! acihiiy can additionally he 

counterbalanced by IL-1H typj 11, a decoy receptor ihat binds ligand but docs not 

] 5 participate in signaling duo to a trimmed intxacciluhr domain. IL-lra and IL-iR type 11 

act to rcduee tha sevedty and duration of IL-l mediated inflammatory events (Weschc ei 

at, 1998, FEBS Letter* 429:303-306; Dripps ei aL, 1991,liioi. Qwm. 2fi>:10331~ 

Umt: Dripps et a/., 199 LJ. BbL Chan. 2&2O331-20335). 

Interler*kin-1 iisliibtiors may he produced from any protein capabJc of speei lie-ally 

.!(j preventing activation of cellular rcccptors to IL-l, which may result from a number of 

mechanisms. Such mcchanihitw mdude down-regukrfng IT.-l production, binding &e? 

II,-I, interfering with IL-l binding to IL-1R, interfering with formation of the 1L-1R-U,-

iRAc? complex, or inierlering with modulation of IL-l signaling after binding lo its 
rcccptor. Classes of TL-l inhibitor* iiuludc: 

25 • intcrleukin-1 rcccptor antagonists such as IL-lra, us described below; 

• anii-IL-lR monoclonal antibodies as disclosed m published European Patent 

Application No. HP 623*74* the disclosure ol which Is hereby incorporated by 
reference); 

• IL-l binding proteins such as soluble 11,-1 rcccptors (<•.£.. as disclosed in IL S. 

W Pat Nos. 5.492,SKS; 5,48S,032; 5,464,937; 5,319.071; and 5,180,812; the 
disclosures of which arc hereby incorporated by reference"): 

•> 
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• anti-lM irKmoclonaJ antibodies (eg.f as clisciosccl in International Patent 

Application Publication No* WO 9501997. WO 9402627. WO 90Ci63"fl9 U.S. 

Pax. No. 4,935,343, EP 364778, EP 267611 ami FP 220063. Iho disclosures of 

which ate hereby iueotporat«l by reference); 

• J.L-1 receptor accessory prolans and antibodies thereto itKg*, as di->do*ed in 

hnormiiional Patent Application Publication Nos. WO 96/23067 mid WO 

99/3 7^3, the disclosure of width is hereby incorporated "by reference); and 

• Inhibitors! of intcrlcuktii-1,3 converting enzyme (ICE) or caspase I (e.g^ as 

disclosed m International Patent Application Publicalion Nos. WO 99/46248, "WO 

99/47545, and WO 99/47154, the disclosure oF v.luch are hereby m.corp<jratcd by 

reference), which can be used to inhibit IL-1 ,J production aac secretion: 

• iuterieukin- Ui protease inhibitors; md 

• other compounds arid proteins that block' in v/i» synthc^d or exlraecllular release 

ofiL-:, 

Bxemplary IL-l inhibitors are disclosed hi the following references: t;s Pal. No* 

5,747,444; 5,359,032; 5,608,035; 5.843,905; 5,359,032: 5,866,576; 5,869t660; 3,369,315; 

5,872,095; 5,955,480; and 5,965,564; International Paten; Application Publication NOR 

W098/21957. W096/0^23, W09M7IS4, W096.'40?W7, "WOW*2733. \WS4232S. 

wmmmn worn wm-5*377, wowxmsi. wrm 06420, mmmxi, 
W091/:7249, W09S/32733» W09K/1766L WO97/0M74, W095/34326, WW/36426. 
and W099/36415: European patent applications Publication Nos. I.P53497S and 

LPS9479; and French patent application no. FR 2762514. The disclosures ui'all of ilio 

aforementioned references arc hereby incorporated by reference. 

trierbifcin-i receptor antagonist (TMra) is a hitman ;ir«Mehi that acts as n natural 

inhibitor of intcrisukni-I and is a member of the IL 1 family, wlreh includes il-la and 

IL-tp. Preferred receptor antagonists (including ll.-lra mX variants ami derivative* 

thereof), as. well ay method* of making and using thereof, arc described in V.S. Patent No, 

5,075,222; International Patent Application Publication Nos. WO 91/WS28S; WO 

91/17184; W092/16221; W093/21946; WO 5M-'06457; WO 94/21275: WO 94/21235; 

DI: 4219626, WO 9*20517; WO 96/22793;WO 97/28878; and WO 99.^6541, Australian 

Patent Application No, Al-9173636; end French Patent Application No, FR27UG772: the 
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disclosures of which are incorporated herein by reference, The proteins include 

glycosylated as well as non-elyea>ykted form* oflL-l receptor antagonists. 

Specifically, three useful forms ol* IL-tra ami variants thereof are iHsclosed and 

deserved in V,S, Patent No. 5,075,222 ("the '222 patcnf). IL-lraa is characterized by 

5 SDS-PAGV- a 22-23 kD molecule having an approximate modern point or 4,5, 

yluting from a Mono Q FPLC column at around 52 mM N'aCi in Trls butter, pR 7.6, UL-

lr«p is charaeioriidfd as a 22-23 kD protein, ©luting from a Mono Q column at 48 mM 

NaC-l Both IL-lrau and JL-lr,»p arc glycosylated. 11 -Ir.ix in characterized as a 20 kD 

protein, ei tiling lioni a Mono Q column at 4S mM NaCi, and is non-glycosylated. ihe 

}>> *222 patent also discloses methods for isolating the genes responsible for coding the 

inhibitors, cloning die gene in suitable vectors and call types, and expressing the gene to 

produce the inhibitors, "While sfjective, 'IL-lra hm a relatively short half-life. In current 

use, IL-lra is administered onei a day. The art would thus benefit from an antagonist of 

the II -1 receptor with an appreciably longer half-life. 

15 Preventing il.-i signaling by inhibiting JLL-i from "binding the IL-l receptor is an 

attractive therapeutic approach for treating IL-l mediated diseases. There is a need in the 

ait tor clinically effective inMhiuws of the IL-l signaling pathway that may ameliorate 

rru- effects of IL-l mediated diseases and aw suitable for delivery Into Immun patients. A 

human antibody Ihat blocks IL-l .signaling would be particularly advantageous in 

2t» luinil:r,5 this need and would provide a longer half-life than currently &\ uliable therapy. 

SUMMARY Ol THK INVENTION 

The invention provides monoclonal antibodies that brad to interk-ukin-1 receptor 

type I (TL-1R1). Preferably, lite antibodies inhibit IL-l signaling by competing with II 
25 16* and HL-lf* binding £o IL-1R1. \lso provided by this invention arc hyhridoma, cell lines 

that produce. and most preferably, secrete into cell culture media die monoclonal 

antibodies of the invention. The antibodies of the invention successfully block IL-l 

scaling IT, human cells a.id arc useful thereby in treating patient* with U.-l mediated 

riweasu. The invention fiinher provides fusion proteins comprising the sequence of an 

30 wititKuly Fe region and one or more sequences selected from the group consisting of SEQ 

ID NO; 10. SEQ ID NO: 12, SJEQ ID XO: 14. SBQ ID SO: 16, SKQ ID NO; 1 S, SEQ ID 

4 
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NO: 20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID 

NO: 30, SEQ JLD NO: 32, SEQ ID NO: 34, RBQ ID NO: 36. SUQ ID NX): 38, and SEQ ID 

NO: 40. Such molecutcs can be prepared using methods as described, for example, in 

WO 00/24782, which is incorporated by reference, Such molecules can bo expressed, tor 

5 example, in. mammalian cells (e.g. Chinese Hamster Ovary cclls) or bacterial cells (e,g. E. 
coli cclls). 

In certain aspects, the invention provides antibodies, preferably monoclonal 

antibodies, most preferably human antibodies. comprising a Iteavy chain and a light 

chain, wherein the heavy chain comprises an amino acid .sequence as net ibrfa in any of 

10 SKQ ID NO: 2, SHQ ID NO: 6, or SEQ ID NO: or sm antmendunding or on 

immunologically functional immunoglobulin fragment thereuf. 

The invention also provides antibodies, preferably monoclonal antibodies, most 

preferably human antibodies, comprising a heavy chain and a 'iglit chain, wherein the 

light chain comprises an amino acid sequence as set forth in SEQ ID NO: 4 or an antigen-

15 binding or an immunologically flrnclioiial Immunoglobulin fragment thereof, 

la certain aspects, antibodies of the invention comprise a heavy chair, and a light 

ehain. wherein the variable region of the heavy chain comprises itn amino acid sequence 

as set forth in any of SEQ ID NO: 10, SEQ ID NO: 14, or SHQ ID NO: 16 or an antigen-

binding or an. immunologically functional immunoglobulin fragment thereof. In other 

20 aspects, the light chain, variable region comprises an amino acid sequence as set forth in 

any of SBQ ID NO: 12 or SEQ ID NO: 18, or an antigen-binding or ait immunologically 

t'luicitonal immunoglobulin fragment thereof In additional aspects, the heavy chain 

comprises an amino acid sequence as set forth in any of SEQ ID NO: 20. SEQ ID NO: 22, 

SHQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO; 28, SEQ ID NO: 30, SEQ ID NO: 32, 
25 SEQ ID NO; 34, or SEQ ID NO: 36, or an antigen-binding or an immunologically 

functional immunoglobulin fragment' thereof. In still further aspect?, the light chain 

comprises an amino acid sequence as set forth in an> of SEQ ID NO: 38 or SHQ ID NO: 

40, or an antigen-binding or an immunologically functional immunoglobulin fragment 

thereof. Such antibody chains are mini in preparing anybodies that bind specifically to 

30 1L-1R1 and also in preparation of bispcciilc antibodies in which the resulting molecule 

binds to 1L-1R1 and/or to another target molecule (e.g., TNP or a TXF receptor). 
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The invention also provides antibodies feat bind specifically to 1L-1R1, whereiu 

the heavy chain comprises a heavy chain variable region comprising an amino acid 

sequent* as set tbrtli in SEQ II) NO: 10, or on antigen-binding or an immunologically 

functional immunoglobulin fragment thereof, and the light chain cunipriics a light chain 

variable region comprising m amino acid sequence as set forth in. SJiQ H> KO: 12, or an 

antigen-binding or an immunologically functional immunoglobulin fragment thereof. 

In eertah aspects. thu invention also provider antibodies, comprising a heaty 

chain and a light chain. wherein the heavy chain comprises a first variable region, and 

wherein the first variable region comprises a sequence that has at least IX)'- o. more 

nrefer.ihly M least '>5T«, and most preferably about 99% identity to the amino acid 

scqiu.no? as, .v.'t Forth in SHQ ID NO: 10. am! wherein the light chain coinprfcct a ssseond 

variable region, and wherein the second variable region comprises a sequence that has at 

least 90;i, more preferably at least 95%. and most preferably about f)9%. identity to the 

amino acid sequence as sot forth in SEQ IJ> NO: 12, wherein the antibody interacts with 

IL-lRu 

The invention further provides antibodies that specifically hind to 1U1R1, 

wherein the heavy chain comprises a heavy chain variable region comprising an amino 

acid sequence as set forth in SEQ ID NO: 14, or an antigen-binding or un 

immunologically functional immunoglobulin fragment thereof, and the itdit chain 

comprise: a light chafe variable region comprising an amino acid sequence ub sat forth in 

SHQ IB NO: ] 2. or an antigen-binding or at: immunologically functional immunoglobulin 

fragment thereof, 

hi certain aspects, the invention provides antibodies, comprising a heavy chain 

ar.d a light ohain, whetcin the hsavy chain comprises a first variable region, ;md wherein 

the first, variable region comprises a sequence that has at least 90%t more preferably at 

leas! 95%. and most preferably about 99%, identify to the r-irJno acid sequence as set 

forth in SEQ ID NO; 14. and wherein the light chain comprises, a aucoud variable region, 
and therein the second variable region comprises a sequence that has at ?eait %%, more 

preferably at least 95%, ami most preferably about 99%, identity to the amino acid 

sequence as a*t torth in SEQ ID NO: 12, wherein the antibody interacts with 1L-1R1, 

The invention also provides antibodies that bind specifically to FL-1RI, wherein 

the ucavy chain comprises a heavy chain variable region comprising an amino acid 
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sequence as set forth in. SEQ TD NO: 16, or an antigen binding or an immunologically 

fanctional immunoglobulin fragment thereof, and the light chain comprises a light chain 

variable region comprising m amino acid sequence as set forth m SEQ ID XO: 18. or &n 

antigen-biuduig or an immunologically fimcticmal immunoglobulin fragment thereof. 

5 In certain aspects, the invention provides antibodies* comprising a heavy chain 

and a light chain, wherein the heavy chain comprises a first variable region, and wherein 

the first variable region comprises a sequence that lias at least 9u0-o, more prcfenuly at 

least 95%, and most preferably about 99%, identity to the amino acid sequence us set 

forth in.SBQ ID NO: 16, and wherein the light chain comprises a second variable region. 

10 and wherein the second variable region comprises an amino acid sequence that baa at 

least 90%, more preferably at least 95%, and most preferably about 99%, ideality to the 

amino acid sequence as set forth m SEQ ID NO: 18. wherein the antibody interucU with 

IL-l R1. 

The invention also provides antibodies that bind specifically to 1T.-1RL whereiu 

15 the heavy chain comprises an amino acid sequence as set lortfi in SEQ ID NO: 20. SBQ 

ID NO: 22, SEQ ID NO: 24, SEQ ID NO; 26, SEQ ID NO; 28, or SEQ ID NO: 31), or an 

antigen-binding or an immunologically functional immunoglobulin fragment thereof, ami 

the light chain comprises an ammo acid sequence as set forth in SBQ ID NO: 38, or an 

antigen-binding or an immunologically functional immunoglobulin fragment thereof. 

20 The invention further provides antibodies that hind specifically to IU'RI, 

wherein the heavy chain comprises an amino acid sequence as set forth in SEQ ID NO: 

32, SHQ ED NO: 34, or SBQ ID NO: 36, or an antigen-binding or an immunologically 

functional immunoglobulin ixagmem thereof, and the light chain comprises an amino acid 

sequence as set Jbrth in SEQ ID NO: 40, or an antigen-binding or m immunologically 

25 functional immunoglobulin fragment thereof. 

The invention also provides embodiments of all of the foregoing that are single 

chain antibodies, single chain Fv antibodies. Fab antibodies, Fab' antibodies ami (Fab')? 

antibodies. 

Tn particular aspects, the invention provides a light chain comprising an amino 

30 acid sequence as set forth in any of SEQ ID NO: 38 or SEQ ID NO: 40. or an antigen-

binding or an immunologically functional immunoglobulin fragment thereof. 
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In addition, the invention provides a heavy chain, comprising an. amino acid 

scquencs as set forth in any of SEQ JD NO; 20. SEQ 11) NO; 22, SLQ ID NO; 24, SEQ 

11) NO: 26, SFXJ ID NO: 28, SEQ ID NO: 30, SEQ TO NO: 32. SEQ ID NO: 34 or SEQ 

JD NO; 36, or an antigen-binding or an immunologically functional immunoglobulin 

5 fragment thereof. 

The mention nFu relates to isolated human antibodies that specifically bind IL-

1R1, wherein the antibody comprises: (a) human heavy chain framework regions, a 

human heavy chain CDRl region. a human heavy chain CDR2 region, mid a human 

heavy chain CDR3 region: ami (b> human light chain framework regions, a human light 

\U chain CDRl region, a hitnan light chain CDR2 region, and a human lijiht chain CDR3 

region, hi curiam aspects, the human heavy chain CDIU region can be the heavy chain 

CDRl region of 2<5F5. 27] 2, or 15C4 as shown in Figure 10 and the human light chain 

CDRl region ear. be the light chain CDRl region of 26F5. 27F2, or I5C4 as shown in 

Figure 11, In other aspects, the human heavy chain CT>R2 region can be the heavy chain 

15 C.DR2 region of 2GF5. 27F2, or 15C4 as slwwa in Figure 10 and the hnmaa light chain 

CDR2 region can be tlio light chain G3R2 region of 26F5, 27F2, or 15C4 as shown in 

Figure 11, In still other aspccts, the human heavy chain CDRl region is ths heavy chain 

CDR3 region of 26F5. 271-2, or 1504 m shorn in Figure 10. and the human light chain 

CDR3 region is- the light chain CDR3 region of 26.F5, 27F2. or 15C4 as shown m Figure 
Zu 11. 

In addition, the invention provides an isolated human anlibod) that specifically 

binds to iiittfrioufcin-1 receptor type 1 (II,-lRl), comprising: a human heavy chain CDRl 

region, wherein the heavy chain CDRl has the amino acid Mqucncc of SEQ IT) NO: 61. 

SHQ ID NO: 62, or SEQ ID NO: 63; a human heavy chain CDRl region, wherein the 

25 heavy chain CDR2 has the amino acid sequence of SEQ TO NO: 64, SEQ ID NO: 65, or 

SEQ ID HO: 66; and/w a human heavy chain CDR3 reyion. wherein the heavy chain 

CDR3 has the amino acid sequence of SEQ ID NO: 67, SEQ IT) MO: OS, or SBQ ID NO: 
6v. 

The invention also provides an isolated human antibody that specifically binds lo 

inierleuldn-l receptor lype 1 (ll.-IRi), comprising: a human light chain CDRl region, 

wherem the light chain CDRl hm the amino acid sequence of RliQ ID NO; 70 or SHQ ID 

NO: 71; a human heavy chain CL>R2 region, wherein the heavy cimm CDB2 lias the 

8 
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amnio auid sequence of SHQ ID NO; 72 or SEQ ID NX): 73; and/or a hmnun hcaw chain 

CDR3 region, wherein the heavy chain CDR3 lias the amino acid sequence of SEQ ID 
NO: 14 or SBQ ID NO; 75, 

111 certain embodiment, the antibodies of the invention bind to the third domain of 

5 IL-1R1. which is shown in Figure 17. Preferably. the epitope for an antibody of the 

invention consists of the mvAm acid sequence YSV, winch is referred '.o as Epitope 4 

herein and shown in Mgure 24, The invention further rehtes to fasiou proteins and other 

moleeules capable ox binding to Epitope 4 (together with the aforementioned antibodies, 

collectively referred to borem as "specific binding partners'"), such as may be prepared 

10 using methods a-- described, for example, in WO (^243-. which h ku'roporola) by 

reference. Sneh noiccules can be expressed, for example, in m.uiunahan cells (<?.%< 
Chinese ftetnsivr Ovary cells) or bacterial cells (e.$. /'. cMi cells >. 

Furthermore, the invei nion presides a method for epitope mapping of a selected 

antigen. In one aspect, the method comprises the steps of: (a) generating «t set of fusion 

15 proteins, wherein each fusion protein comprises (i) avidln am! tii) a fragmcnr of the 

antigen; (b) screening the sol of .lusion proteins for binding to one or nioro specific 

binding partners for the antigen; (c) isolating the fusion prolans on a. medium eoir.prisi.ng 

b:iotinf whereby the avidin binds to the hiotim and (d) analyzing the fudion proteins hound 

by the specific binding pai trier or partners to determine binding on ilic antigen tor 

20 the specific binding partner or partners. In a particular aspect. the specific binding 

partners iye anhbodies. 

In additional embodiments, the invention provides methods fur treating II/-1 

mediated disease, eoodirion or disorder, comprising the step of ucmkiislcrmg a 

pharmacewieally effective amount of one or a plurality gf monoclonal antibodies of the 

25 invenion or an a:iti^ei]-bmdinn or an immunologically funetiiMia!. itntmuioglohulra 

fragment thereof to mi individual hi need thereof. 

Hie invention also provides methods for detecting the level of II,4111 in a 

biological sample, comprising the step of contacting the sample wilh a monoclonal 

antibody c/thc invention or antigen-binding fragment thereof. The ami-IL-lR antibodies 

30 of me invention may be employed in any known assay method, inch as competitive 

binding assays, direct and indirect sandwich assays. immtmoprecbitation ai-si-yy and 

enzyme-linked immunosorbent assays (ELBA) (See, Sola. 1987. Monoclonal Antibodies: 
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A Manual of Techniques, pp. 147-158, CRC Press, Inc.) for the detection and quantitation 

of IL-l R. The antibodies can bind IL-1R with an affinity that is appropriate for the assay 

method being employed. 

Specific preferred embodiments of the invention will become evident from the 

5 following more detailed description of certain preferred embodiments and the claims. 

BRIEF DESCRIPTION OF THE FIGURES 

Figures 1A-1B depict a cDNA sequence (Fig. 1 A) encoding a human anti-IL-lRl 

antibody heavy chain IgGl constant region (SEQ ID NO: 1) and the amino acid sequence 

10 (Fig. IB) of a human anti-IL-lRl antibody heavy chain lgGl constant region (SEQ ID 

NO: 2). 

Figures 2A-2B depict a cDNA sequence (Fig. 2A) encoding a human anti-IL-lRl 

antibody kappa chain constant region (SEQ ID NO: 3) and the amino acid sequence (Fig. 

2B) of a human anti-IL-lRl antibody kappa chain constant region (SEQ ID NO: 4). 

15 Figures 3A-3B depict a cDNA sequence (Fig. 3A) encoding a human anti-IL-lRl 

antibody heavy chain IgG2 constant region (SEQ ID NO: 5) and the amino acid sequence 

(Fig. 3B) of a human anti-IL-lRl antibody heavy chain IgG2 constant region (SEQ ID 
NO: 6). 

Figures 4A-4B depict a cDNA sequence (Fig. 4A) encoding a human anti-IL-lRl 

20 antibody heavy chain Ig(>4 constant region (SEQ ID NO: 7) and the amino acid sequence 

(Fig. 4B) of a human anti-IL-lRl antibody heavy chain IgG4 constant region (SEQ ID 
.NO: 8). 

Figures 5A-5B depict a cDNA sequence (Fig. 5A) encoding the 26F5 anti-IL-lRl 
antibody heavy chain variable region (SEQ ID NO: 9) and the amino acid sequence (Fig. 

25 5B) of the 26F5 anti-IL- 1R1 antibody heavy chain variable region (SEQ ID NO: 10). 

Figures 6A-6B depict a cDNA sequence (Fig. 6A) encoding the 26F5 anti-IL-lRl 

antibody kappa chain variable region (SEQ ID NO: 11) and the amino acid sequence 

(Fig. 6B) of the 26F5 anti-TL-lRl antibody kappa chain variable region (SEQ ID NO: 
12). 

10 
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Figures 7A-7B depict a cDNA sequence (Pig. 7A) encoding the 27F2 anti-IJ.-lRl 
antibody heavy chain variable region (SEQ ID NO: 13) arid the amino acid sequence 

(Fig, 73) of the 27F2 antML-lRi antibody heavy chain variable region (SEQ in NO: 

14), 

5 Figures 8A-BB depict a cDNA sequence (Pig, 8A) encoding the 1504 airti-11 ,1R1 

antibody heavy chain variable region (SEQ ID NO; 15) and the amino acid sequence 

(Fig. KB) of the 15C4 anfi-H.-lRI antibody heavy chain variable region (SBQ ID XO: 

16). 

Figures 9A-9B depict a cDNA sequence (Fig. 9A) encoding the 15C4 ami-IL-lRl 

10 antibody kappa chain variable region (SEQ ID NO: 17) and the amino acid sequence 

(Fig, 9B) of the 15C4 anti-TL-lRl antibody kappa chain variable region (SBQ ID NO; 
15), 

Figure 10 shows an aiuiivo acid sequence alignment of heavy chains from anti-IL-

1R1 antibodies designated 15C4, 27F2} and 26F5. The complementarity determining 

15 regions (CDSs) are underlined. CDRl for 26F5 is designated SBQ ID XO: 61; for 27F2 

is designated SEQ ID NO: 62; for 15C4 is designated SiiQ TD NO; 63, CDS2 for 26F5 is 

designated SEQ ID NO: 64; for 27F2 is designated SHQ ID NO; 65; for 1504 is 

designated SEQ ID NO; 66. CDRl for 26F5 is designated S1:Q ID NO: 67; for 27F2 is 

designated SHQ ID NO: 68; for 1504 is designated SEQ ID NO: 69. 

20 Figure 11 shows an amino acid sequence alignment of light chains from anti-lL-

R--7 antibodies designated 15C4,27T2» and 26F5, CDR1 for 26F5/27F2 is designated 

SEQ 11) NO: 70: fox 15C4 is designated SBQ ID NO: 71. CDR2 for M?5/27P2 in 

designated SHQ ID NO: 72; for 15C4 is designated SEQ E> NO: 73. CDRl for 

26I'5/27f2 is designated SLQ ID NO; 74: for 15C4 is designated SF.Q ID NO: 75, 

25. Figure 12 is a graph illustrating the inhibitory effect of anti-lL-IRl antibodies en 

TL-1R/IL-1,OT".-lRAaP complex formation. 

Figure 13 is a graph showing the inhibitory effect of an anti-IL-1R1 monoclonal 

antibody as described herein and designated 15C4 on J L-l R/IL-lo?lL- lRacP complex 

formation. 

11 
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Figure 14 is a graph representing the ability of anti-IL-lRl antibodies to block IL-
10 binding while not significantly interfering with binding of IL-lra compared with IgG 
control 

Figure 15 A is a graph showing inhibition of IL-6 production in primary human 
5 chondrocytes by antibodies identified herein and designated 15C4 26F5, and 

27F2 compared with IL-lra. 

Figure 15B is a graph showing inhibition of DL-6 production in primary human 
chondrocytes by IL-lra and monoclonal antibodies 15C4 and 27F2 compared with the 
class of monoclonal antibodies represented by 10H7 and 24E12, 

10 Figure 16 is a graph showing inhibition of IL-6 production in human whole blood 
by anti-IL-lRl monoclonal antibodies designated 15C4, 26F5, and 27F2 compared with 
XL-Ira. 

Figure 17 depicts human amino acid (SEQ ID NO; 76) and nucleotide (SEQ IB 
NO: 77) and at nucleotide (SEQ m NO: 78) and amino acid (SBQ D NO: 79) 3rd 

15 domain IL-1R1 sequences. The numbered bars above the human sequence indicate the 
15 different sites mutated to construct the 15 different mutated proteins. The rat residues 
introduced by mutation are listed below the rat nucleic acid sequence. 

Figure 18 shows Western blot analysis demonstrating anti-IL-lRl monoclonal 
antibody recognition of IL-1.R1 mutants, 

20 Figure 19 is a drawing representing (I) activation of the IL-l signaling pathway, 
which starts with binding of IL-lj3 to IL-1R1, and recruitment of IL-lRacP, and three 
classes of anti-IL-lRl antibodies; (H) 3rd domain epitope IL-l blockers, (113) 3rd domain 
epitope RAcP blockers, and (TV) lst/2nd domain epitope IL-l blockers. 

Figure 20 depicts the crystal structure of 15C4 and 27F2 with mutation 10 as 
25 described herein. The gray residues indicate the 15C4 and 27F2 epitopes. 

Figure 21 depicts the 15C4 epitopes in the third domain of extracellular IL-1R1. 

Figure 22 depicts 24E12 epitopes in the third domain of extracellular IL-1R1, 

Figure 23 deplete the amino acid sequence (SEQ ID NO; 59) of the avMm-human 
IL-1R1-FLAG chimeric protein of the invention. 

12 
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Figure 24 depicts the amino add sequence <SH-Q ID NO: 60) of an avidin-

eynomolgus IL-l R1-FLAG chimeric protein, I he Tcunnbinanl clueken avldm 

(italicized) is ioitisd to the mature extracellular domain of cynomoigu* 1L-IR1 

(underlined. with (Mammal FLAG lag in bold) by a 6 amino acid linke-r. Four amino 

5 acids from human 1L-1R1 that were introduced alone and in oonihimdou into the 

oytuimolgus sequence are in bold under tho cynomoltus sequence. Epitope 4 is hold, 

italicized, and underlined. 

Figure 25 A shows a Western blot analysis of anti-human 1L1-R1 antibody (anii-

huILl-Ri) binding to U-IR1. The * indicate that nmibodias were used at 5 ju$inL. 

10 whereas in the remainder antibodies were used ai 1 /ig<VnL, 

Figure 25B shows a summary of the denshomemc tuialy^is of a duplicate set of 

Western blot experiment. 

figure 26 shows graph* representing the binding of auii-huILlK I antibodies to 
avidin fL-lRl -FL AG proteins in a multiplexed head-based binding assay. 

-:5 

TIR'LVri.El) DGSCRIFXTOES OF CERTAIN PREFERRED EMBODIMENTS 

The section headings used herein arc for organizational purposes only and are nut 

to bo construed as limiting the sobjocC matter described. All references cited in this 

application are oxpiessly incorporated by reference herein lor any pinposc. 

20 Definitions 

A disease or medical condition is considered to be ar. "mterleukin-l (1T.-1) 

mediated dise^e'" if the naturally-occurring or expeiimcnlally-induced disease or medical 

condition is associated with elevated levels of IL- i in bodily fluids or tissue or if cells or 
tissues taken from the bedy produce eluvated levels of tL-I in culture, Elevated levels af 

25 IL-l can inckidc, for example, levels that exceed those normally found hi a particular cell 

or tissue, or can be any detectable level of UA in a cell or tissue that nonnally does not 

express JLT. In many cases, IL-l mediated diseases are also recognissed by the following 

additional two conditions: (i) pathological findings associated with tox disease or medical 

condition am He mimicked experimentally in animals by administration of IL-l or up-

30 regulation of expression of 11-1; and \2) a pathology induced in experimental animal 
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models or the disease or medical condition can be; inhibited or abolished by treatment 

with agents thai inhibit the action ofJLL-1. Tn most IL-l mediated dieses at least two of 

the threti conditions arc met, and in many II-1 mediated diseases all three conditions arc 

met 

5 A noa-cxclusivc list of acute and chronic IL-1-mediated diseases includes but is 

not lirnucd to the Mowing: acute pancreatitis; amyetoMeroschlerosis (AT.S); 

Alzheimer's disease; cadicxia^anortacia, Including AliXS-dndneed cachexia; asthma and 

other pulmonary diseases; atherosclerosis; autoimmune vasculitis; chronic fungus 

syndrome; Clostridium associated illnesses, including Chstridiim-^oc'ialcd diarrhea; 

ID coronary conditions and indications, including congestive heart failure, coronary 

restenosis, myocardial infarction, myocardial dysfunction (e.g., related to sepsis), and 
coronary artery bypass graft; cnncer, such as multiple myeloma and myelogenous (e.g., 

AK1L or ONfU and other leukemtas. as well tumor metastasis; diabetes (tug., msunn-

dependenl diabetes); endometriosis; fever; fibromyalgia; glomerulonephritis: gratf vermis 

!5 host diseusc.'uansplm rejection; hemorrhagic shock; hjperalgesia; inflammatory bowel 

disease; inilamtnatory conditions of a joint, including osteoarthritis, psoriatic arthritis and 

rheumatoid artluitis; inflammatory eye disease* as may be dissociated with, e.g.. conical 

transplant; ischemia, including eerebrul ischemia (e.g., brain injury as a result of trauma, 

epilepsy, hemorrhage or stroke, each of which may lead to nenrodtgenerauon); 

20 Kawasaki'* disease; learning impairment; lung diseases (e.g., ARDS); multiple sclcrusi?; 

myopathies (e.g.. muscle protein metabolism, especially in sepsis): neurotoxicity (e.g., as 

induced by MTV); osteoporosis; paid, including cancer-related pain; Parkinson's disease; 

periodontal disuse; pre-term labor; psoriasis; repcrfusioa injury, septic shock; side 
effects from radiation therapy: tempomt mandibular joint disease; sleep disturbance: 

25 uveitis; or an inflammatory condition resulting from strain, sprain, cartilage diimage, 

trauma, orthopedic surgery, infection or other disease processes. Methods of the 

invention for treating these acute and chronic IL~] -mediated diseases, as well as other 1L-
1-mediatcd conditions and diseases, are described below. 

Conventional techniques may be used for preparing recombinant DNA, 

*0 performing oligonucleotide synthesis, and practicing tissue culture and transformation 

eleeirpporafjon, transection or Hpofeetion). Enzymatic reactions and purification 

techniques may be performed according to manufacturer's specifications or as commonly 

14 
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accomplished in the art or i\s described herein. The foregoing techniques find procedures 

may he generally performed according to couv&tlumal methods well known in the art and 

as described in various general and more specific references that are cited and discussed 

throughout the present specification. See. e.v., Sumhrook ei aL 2001, Molecular 

Cloning: A Lahonumy Manual* 3rd ed., ('old Spring Harbor Tuiliomory Press, Cold 

Spring Harbor. N.Y,, winch is incorporated herein by tvlcrcncc tor ?ny purpose. Unless 

specific definitions are provided, the iwmcncUtture milked in coimccium *ilh, and the 

lab<rratory pjoccdures and techniques ot\ anafrtieal chemistry, synthetic organic 

chemistry, and medicinal and pharmaceutical chemistry described herein are those well 

known 2nd commonly used in the an. Standard techniques may he used for ohe.nieal 

syntheses, chemical analyses, pharmaceutical preparation. formaintiiH;, and delivery, and 

treatment of patients 

As utilized in accordancc with the present disclosure, the follow ing terms. unless 

otherwise indicated, shall he understood to have the Mewing Tne;mh:§!>: 

The tenti 'Isolated polynucleotide'1 means that the subject polynucleotide, (i) *s 

not associated (eo\ alcntly or noneuvaJentl}) with all or a portion of other polynucleotides 

•with which the subject polynttcleotids is associated in nnlnre, (2) is associated with a 

molecule with which it is not associated in nature, or (3) does not occur in nature 

associated whh any other polynucleotides. Such an isolated polynucleotide may be 
genomic DMA, eDNA> niRNA or other R\A, of synthetic origin, or any combination 

thereof. 

The term "isolated protein"' referred to herein means thai a subject protein (1) is 

free oi' ai 'east some other proteins with winch it would normally he found, (2) is 

essentially free of other proteins from the *ame source, ftvm the *arac species. (3) i> 

expressed by a cell from a different species, (4) has been separated iron) ai least about 5'» 

puresnt of polynucleotides, lipids, carbohydrates, or other materials with which it is 

associated in nature, (5) is not associated (by covubnt or noocovaionc interaction) with 

portions of a protein with which the '"isolated protein" is associated m nature, (fi) is 

operab'y associated (by covatent or noneovatcnt interaction) with 3 polypeptide with 

which if is not associated in nature* or (7) doe* Jiol occur in nature. Genomic 1>NA, 

eDN'A, mRNi\ or other RNA, of synthetic origin, or any combination thereof may encode 

such an isolated protein, Preferably* the isolated protein is uihstamially free from 
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proteins or polypeptides or other contaminants that tire found. In its natural environment 

that would interfere with Its therapeutic, diagnostic, prophylactic* research or other ass. 

The terms "polypeptide" or fc(pratcin" means one or more chains of amino acids, 

wherein each chain, comprises amino acids covalemly linked by peptide bonds, and 

5 wherein said polypeptide or protein can comprise a plurality of chains non-covalcnlly 

and'or covalently linked together by peptide bonds, having til© sequence of native 

proteins, that is, proteins produced by naturally-occurring and specifically non 

recombinant ceJIs, or gejietically-engmoexed or recombinant cells, and comprise 

molecules having tho amino acid sequence of the native protein, or molecules having 

10 delations ftoirL additions to, aud/or substitutions of one or more amino acids of the native 

sequo&ce. The terms "polypeptide" and ''protein" specifically eacompass anti-ILl-RI 

antibodies, or sequences that have deletions frois, additions to, and/or substitutions of one 

or more amino add of an antMLR-lRl antibody. Thus, a "polypeptide" or a "protein* 

can comprising one (termed "a monomer") ox a plurality (termed "a multimef') of amino 

15 acid chains. 

The term ' polypeptide fragment" refers to a polypeptide, which can be monomelic 

or multimeric, that has an amino-terraina! deletion, a earboxyl-tenninal deletion, and/or 

an internal deletion or substitution of a naturally-occurring or recombmantly-produeed 

polypeptide. In certain embodiments, a polypeptide fragment can comprise an amino acid 

20 chain at least 5 10 about 500 amino acids kmg. It will be appreciated that in certain 

embodiments, fragments are at least 5S 6, 8, 10, 14, 20, 50, 70,100, 110, 150, 200, 250, 

300,350,400, or 450 amino acids long, Particularly useful polypeptide fragments include 

functional domains, including binding domains. In the case of an anti-ILI-Rl antibody, 
useful fragments include, bur arc not limited to: a CDR region, especially a CDR3 region 

25 of the heavy or light chain; a variable domain of a heavy or light chaiin a portion of an 
antibody chain or just its variable region including two 0>Rs; and the like. 

Tho term "immunologically functional immunoglobulin fragment" as used heroin 

refers to a polypeptide fragment that contains ai least the variable domains of the 

immunoglobulin heavy and light chains. An immunologically functional 

imimm.o£?lohuiiii fragment of the invention is capable of binding to a ligand, preventing 

binding of the ligand to its receptor, interrupting t!ie biological response resulting from 
16 
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ligcUid Wading lo the receptor, or any combination thereof. Preferably, an 

immunologically functional immwoglohuhn fragment cf the invention binds specifically 
tolL-lRl. 

I he lerms "naturally Gesturing" and "native" mear Thai the bioiugk-al materials 

5 {molceulc*. sequence, protein complexes, cells, nid the like) 10 which die Terms arc 

applied can t)C found in nature and are not manipulated by man. For example* a 

polypeptide or polynucleotide sequence that is present in an organism (including vimsesi 

that can be isolated from a source in nature and thai lias nol been mtcnlioimlly modified 

by man is naturally occurring, Likewise, the terms "noii-tiatiirally occ«rri!ic" or 4*sion~ 

10 native'' refer lo a materia! thai is nnt found in nature or that has been ^tnictura.liy modified 

or synthesized bj num. 

Ihc- Term "operabJy Ih.ked" means that the components to which tho term is 

applied are in a relationship that allows them to carry out ihcjr inherent functions under 

suitable condition,;. For example, a control sequence "operably linked" to a protein 

15 coding sequence is ligaied thereto so that expression OL the protein coding sequence is 

achieved under conditions compatible with the transcriptional activity of thv: control 

sequences. 

Tho term ''control sequence" means that the subject polynucleotide sequence can 

effect expression and processing of coding sequences to which it is U gated. The nature of 

20 such control sequence? :m> depend upon the host organism*. In particular erubudimsnts, 

control sequences for prokaryotes may include a promoter, r.bosomaJ binding site, and 

transcription tcrn.iuatjon sequence. In other panicuW embodiment?,. control sequencer 

for eukaryotes may include promoters comprising one or a plurality of recognition sites 

for transcription factors, transcription enhancer sequences, and transcription termination 

25 sequence, hi certain emliodiroonts, "control sequences" can ineliule leader sequence* 

utid/ur fusion partner sequences. 

The term ''polynucleotide" means single-stranded or double-stranded nucleic acid 

polymers of at least lt> bases m length. in certain embodiments, the nucleotides 

comprising the polynucleotide can be ribonucleotides or dooxyriboiiueleo.idcs or a 

.10 modified form of either t}pc of nucleotide Said modificalions include base 

modifications such as broraouridine and mosine derivatives, ribose modifications s-uch as 

2\3*-didcoxyrihiiS5, and intemucieonde linkage modifications such as phospborothioauj, 
m 
t 
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phosphorodithioate, phosphcroscienoate, pltosphorodkeienoate, phosphnroanilothtoate, 

phoshonmtladate and phosphor oamidate. 'Hie term includes single and double shantifd 

forms of DN A. 

The term ^oligonucleotide* means a polynucleotide comprising a length of 200 

5 bases or fewer. Xii preferred embodiments, oligonucleotides are 10 to 60 bases in length. 

In more preferred embodiments. oligonucleotides are 12, 13, !4.15, 16, !?, IS, 19, or 20 

to A() bases in 1 erunh. Oligonucleotides may he single stranded or double stranded. i\g.t 
for use in the construction of a mutant gens. Oligonucleotides of ilie invention may be 

sense or ar.iiseyse oligonucleotides 

10 The term "naturally occurring nucleotide;!" includes dcoxyribouuclcoiides and 

ribonucleotides. The loin "modified nucleotides'* includes nucleotides with modified or 

substituted s-ugar groups or modified or substituted bases. The term 'oligonucleotide 

linkages" inehkitfs linkages such as phosphorotluoate, phosphorodithioate, 

phosphoroselcnoate, phosphorodiselcnoate, pbosphoroaililothioate, phosboraniladate, 

J5 phosphoroatnidaic. and the like. See. e.g., LaPlanehe et a!. (198f»), NucL AcMi Res. 

J4;90^1; Stcc et al (1984), J. Am. Chem. Soc. £06:6077; Stein et at, (1988), Had Acids 

Res. £6:3209; Zon et al. (1991), Anti-Cancer Drug Design 6:539; '/.on et a I. (109!), 

Oli^mmlmiidm and Analogim: A Practical Approach, pp. S7-10S if. lickstcin, cd.l, 

Oxford University Press, Oxford England: Sice et al., U.S. Pat Ho. 5,151,5)0; Ulihnarm 

20 and Peymnn TWO), Chemical Reviews 9^:543, the disclosures of which are hereby 

incorporated by reference for any purpo.se. An oligonucleotide of flic im'erman can 

include .i label including a rcdiohbel a fluorescent label a hapten or an antigenic label 
*cr detection assays. 

'The tenn "vector" means any molecule (eg,, mtclek- acid, pljwmid, or vims) used 
25 to transfer hiding information to a host cell 

The term "expression vector" or "expression construct" refers tc a vector that is 

suitable k>r transformation of a host cell and contains nucleic acid sequences thai direct 

and/or control (in. conjunction with the host cell) expression of one of more heterologous 

coding regions openiivety linked thereto. An expression construct may include, but w not 

30 limited to, sequences that at'fec: or control transcription, translation, and RNA splicing, if 
ifitrons are present, of a coding region operublv linked thereto. 

18 



wo mmtzim l*CT/CS2iiW2?J>?S 

The term "host cell" mams a cell that lias been transformed, or is capable ofheing 
transformed, with a nucleic acid sequence and thereby expresses a selected gone of 
interest. The term inohjdes the progeny of the parent cell, whether or not the progeny is 
identical in morphology or in genetic make-up to the original parent cell so long as the 

5 selected gene is present. 

The term "transduction" means die transfer of genes from one bacterium to 
another, usually by phage, "Transduction" also rete to the acquisition and transfer of 
eukaryotic cellular sequences by retroviruses. 

The term "transection" means the intake of foreign or exogenous DNA by a cell, 
10 and a eel! has been 'Vansfectcd" when the exogenous UNA has been introduced inside 

the cell membrane, A number of iransfection techniques are well known in the art and 
are disclosed herein. Sec, e.g., Graham et al, 1973, Virology 52:456; Sambroofc at at, 
2001, Molecular Clotting: A. Laboratory- Manual, Id,; Davis a als 1986, Basic Methods 
in Molecular Biology>t Elsevier, and Chu et ai, 198L Gene, 13; 197. Such techniques can 

15 be used to introduce one or more exogenous DNA moieties into suitable host cells. 

The term "transformation" refers to a change in a cell's genetic characteristics, 
and a ecll has been transformed when it has been modified to contain new DMA For 
example, a eeil is transformed where it is goneiieally modified irom its native state by 
transaction, transduction, or other techniques, Following tamsfection or transduction, 

20 the transforming DNA may recombine with that of the eel! by physically integrating into 
£ chromosome of the cell or may he maintained transiently as an cpisomal element 
without being reheated, or may replicare independently as a plasmid. A cell is 
considered to have been "stably transformed" wlisn trie transforming DNA is replicated 
with the division of the cell 

25 The terra "antigen" refers to a molecule? or a portion of a molecule capable of 
being bound by a selective binding agent, such as an antibody, and additionally capable of 
being used in :UJ animal to produce antibodies capable of binding to an epitope of that 
antigen. An antigen may liave one or more epitopes. 

The term "epitope" includes any deterrmnmits prcsferaMy a polypeptide 
30 determinant capable of specific binding to an immunoglobulin or T-cel! receptor. In 

certain embodiments, epitope determinants include chemically active surface groupings 

19 
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of molecules swell m amino adds, sugar side chains, phosphoryl, or sulfonyl, and, in 
cortain embodiment, may 'have specific three-dimensional structural characteristics, 
and/or specific ebargc characteristics. An epitope is a region of an antigen thai is hound 
by an. antibody. In, certain embodiments, an antibody is said to specifically bind an 

5 antigen when it preferentially recognises its target antigen in a complex mixture of 
proteins and/or jnacromolecuks. fa preferred embodiments, an antibody is said to 
specifically bind an antigen when the dissociation constant is less than or equal to about 
10 nM, more preferably when the dissociation constant is less lhan or equal to about 100 
pjVj, and most preferably when the dissociation constant is less than ox equal to about 10 

10 pM, 

The term "identity" refers to a relationsxiip between the sequences of two or mom 
polypeptide molecules or two or more nucleic acid molecules, as determined by 
comparing the sequences thereof. In the art, "identity" also moans the degree of sequence 
relatedness between nucleic acid molecules or polypeptides, as the case may be, as 

i 5 determined by the match between sequences of two or mors nucleotides or two or mom 
amino acids, "Identity* measures the percentage of identical matches between, the 
smaller of two or more sequences with gap alignments (if any) addressed by a particular 
mathematical model or compute: program "algorithms"'). 

The term "similarity" Is used in the art wife regard to a related- concept in contrast 
20 to "identity," however, "similarity" refers to a measure of relatedness that includes both 

identical matches and conservative substitution matches, If two polypeptide sequences 
have, for example, 10/20 identical amino acids, and the remainder ate all non-
conservative substitutions, than the percentage identity and similarity would both be 50%, 
If in the same example, there are five more positions where there are conservative 

25 substitutions, then the percentage identity remains 50%, but the percentage similarity 
- would he 75% (15/20), Therefore, in cases where there are conservative substitutions, the 

percentage similarity between two polypeptides will be higher than tho percentage 
identity between those two polypeptides. 

Identity and similarity of related nucleic acids and polypeptides can be readily 
?0 calculated by known Methods. Such methods include, but are not limited to, those 

described m Computational Molecular Biology, (Lesk, A.M., ed,), 1988, Oxford 
Unh entity Press, New York; Birwompuiing: Informatics and Gmtome Projects, (Smith, 
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D. W.» cd.), 1993. Academic Pre&&» New York; Computer Analyst* of Sequence Data* P.u; 

L (Griitm, A.M., and Griffin, I I,G.» cds.), 1994, FTumana Press, Sow Jersey: von I leinje, 

G.„ Sequence Amlysti in Moiecuiar Biology* 1987. Academic Press; Sequent;? toudyus 

Primer, (Gribskov, M and Devercug, JM cds,), 1991, M. Stockton Press, Yew York: 

5 Carillo et al, 1988, SIAMJ. Applied Math. 48:10?3; and l>utbin trt at, 1998, Biological 
Sequence Analysis, Cambridge University Press. 

Preferred methods to determine identity are feigned to give :hc largest much 

between the sequences tested. Methods to determine identity are described in publicly 

available computer programs. Preferred computer program methods to determine ideniitv 

10 between two sequence?? include, but are not limited io. the GOG program package, 

including GAP (Dcvcreux et at, 1984, NucL Acid. Res. 12:387; Genetics Computer 

Group.. University of Wisconsin. Madison, \V1), BIASTP. RLASTN, and bAHTA 
(Altsehul et at,, 1990. J, Mol Biol 2.1j>:4tXM10>. 'lite 13LASTX psogram is publicly 

available from the Mntioij.il Center for Biotechnology Information (NCBl) and other 

15 sources (BLAST Manual* AUschu) et al XCB/NLNI/NHI Be-kesc.a., MD 20S94: Altschul 

et al., 1990, supra), The well-known. Smith Waterman algorithm may also be used to 

determine identity, 

Certain alignment schemes for aligning two amino acid sequences may result in 

matching of only a short reulon of the two sequences, and this small aligned region may 

2M have very high sequence identity even though there is no significant rehi-icmship henveen 

the two mil-length sequences. Accordingly, in cencit*. embodiments the selected 

alignment method (GAP program) will result in an alignment that span#. at least >> 

contiguous amino acids oflhe target polypeptide. 

For example, mine the computer algorithm GAP (Genetics Computer Group, 
25 University of Wisconsin, Madison, WI), two polypeptides "for which the percentage 

sequence identity is to be determined are aligned for optimal matching of their respective 

amino acids (the "marched spatf, as determines by ue algorithm), In certain 

embodiments, a gap opening penalty (which is catenated as ihree-tinies the average 

diagonal; where the "average diagonal" is the average of the diagonal of the comparison 

30 matrix being used; the "diagonal" is the seote or number assigned to each perfect amino 

acid match by the particular comparison matrix) and a gap extension penalty (which is 

usually one-tenth of the gap opening penalty), as well as a comparison matrix such as 
"> i 
i 
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PAM250 or BLOSUM 62 are used in conjunction with (lie algorithm. In certain 

embodiments, a standard comparison matrix (sea Dayboff ct uU 1978. Atlas of Protein 

Sequence tmd Structure 5;34S-352 for the PAM 250 comparison mite; Ifenikoff fit aL 
i9U2? /W. Afc//. 5c/ DW.i ^9:1091540919 for the BT£)SUM 62 comparison 

matrix) is also used by the algorithm. 

In certain embodiments, the parameters for a polypeptide sequence comparison 

znehide the. following; 

Algorithm: Needleman ct al. (1970). / Af«/. /fco/. 48:443-453; 

(?ojupari$<m matrix: BLOSUM (2 from Henikoff at al (! 992). supra; 

Gap Penally: 12 

Gap Length Penalty; 4 

Threshold of Similarity: 0 

The GAP program ttuiyb? useful with the above parameters. in certain embodiments, the 

aforementioned parameters art? the default parameters for polypeptide comparisons (along 

with no penalty for end gap*) using ths GAP algorithm. 

Tiit- lerm ''naturally occurring," ah used to refer ID amino acids, refers to the 

twenty conventional amino acids. See hwKunotegy--A Synthesis, 2nd Edition, (E. S. 

Gotao and 0. R. Gretu cdfc.). Sinauer Associates: Sunderland, MA (1990, incorporated 

herem by reference for any ptwpose, 

Peptide analog arc commonly used in the pharmaceutical industry :u non-peplidc 
drugs with properties analogous to those of the template peptide. These types of non-
peptids compounds are termed "peptide mimetic/' or ,*pepiidomimetics"'. Sne Fnuchere 

(19S6), Adv. Drug 29; Vehcr A Freiditigcr, 19S5, Tim p.392; and Evmw et al. 
09$7}, J. Mm I Clmn. 20:1229, which are incorporated herein by reference for any 

purpose. Such compounds are oitep developed with the aid of computerized molecular 

modeling. Peptide mnnetics ihat are structurally similar to therapeutically useful peptide* 

may be used to produce a similar therapeutic or prophylactic effect. Generally. 

pcptidominjcrioK are structurally similar to a paradigm peptide or polypeptide (le.s a 

peptide or polypeptide that has a biochemical property or pharmacological activity), such 

as human antibody, hut have one or more peptide linkages optionally replaced by u 
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linkage selected from: -Cllj-NH-, -CH2-S-, -Cija-CHj-, and trans), -
COCffr-, -CHCOl-DCHs-* and -GHaSO-, by methods well known in the art, Systematic 
substitution of one or more amino acids of a consensus sequence with a D-amiuo acid of 
the same type (e.g., D-lysine in place of L-lysine) may "by usod in certain embodiments to 

5 generate more stable peptides. In addition, constrained peptides comprising a consensus 
sequence or a substantially identical consensus sequence variation may be generated by 
methods known in the art (Rizo & Gierasch, 1992, Ann. Rev. Biachtmi. 61:387, 
incorporated herein by refiteuee for any purpose^ for example, by adding internal 
cysteine residues capablc of forming intramoloculEr disulfide bridges which cyclic the 

It) peptide. 

"Antibody'1 or "antibody peptidc(s)'1 refer to an intact antibody, or a hinding 
fragment thereof that competes with Ik; intact antibody for specific binding a:d includes 
chimeric, humanized, fully human, and bispcciflu antibodies, Jh certain embodiment. 
binding fragments are produced by recombinant DMA techniques. In additional 

15 embodiments, binding fragments are produced by enzymatic or chemical cleavage of 
intact antibodies. Binding fragments include, but arc not limited to, Fah, Fab1, F(ah')2. Fv, 
and single-chain antibodies. 

The term "heavy chain" includes a full-length heavy chain and fragments thereof 
having sufficient variable region sequence to confer specificity for IL-tRl. A full-length 

20 heavy chain includes a variable region domain, Vu, and. three constant region domains, 
CHI, CH2, and CH3. The VH domain is at the amino-tenimis of the polypeptide, and the 
C;;3 domain is at the carboxyl-tcmiinus. 

The term 'light chain" includes a Mi-length light chain ami fragments thereof 
having sufficient variable i-egion sequence to confer specificity tor 1L-1RL A IWl-length 

25 light chain includes a variable region domain, Vr., and a constant region domain, C!L. Like 
the heavy chain, the variable region domain of the light chain js at the amino-tominus of 
the polypeptide, 

A "Fab fragment" is comprised of one light chain and the CRI and variable 
regions of one heavy chain, the heavy chain of a Fab molecule cannot form a disulfide 

3C? bond wi th another heavy chain molecule. 
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A **Fab' fragment" contains one light chain and one heavy chain thai contains 

more of the constant region, "between the CV and C^l domains, such Ihat an interchain 

disulfide bond can be Jbrmed between two heavy chains to form a F(abf)2 molecule. 

A "F(ab'): fragment" contains two light chains and two heavy chains containing a 

5 portion of the constant region between the CHI and Q>2 domains, such that an interchain 

disulfide bond is formed between two heavy chains. 

The "Fv region" comprises the variable regions from both the heavy and light 

chains, but lacks the constant regions, 

Single-chain antibodies" are Fv molecules in which tho heavy and light chain 

1(1 variable regions have been connected by a flexible linker to form e single polypeptide 

chum, which forms an antigen-binding region. Single chain antibodies are discussed in 

detail in International Patent Application Publication No, WO 88/01649 and U.S. Patent 

Kos, 4,946,778 and 5,260,203, the disekwurcs of which are incorporated by reference ibr 

any purpose. 

15 A "bivalent antibody" other than, a Praaffispecific* or "multifiincuonal1" antibody, 

in certain embodiments, is understood to comprise binding sit es having identical antigenic 

speciliciiy. 

A ^specific" or "bimnetional" antibody is a hybrid antibody having two 

difihrant heavy/light chain pairs and two different binding sites. Bispecitk aniibodi<3$ 

20 may be produced by a variety of methods Including, but not limited to, fusion of 

hybridomas or linking of Fab1 fragments. -Sue, e.g., SongsrviJai & Laehroam (1990), ClhL 
Exp. Immunol 7^:315-321; Koxtehiy et at (1992)s J. Immunol. 148:1547-1553. 

hi assessing antibody binding and specificity according to the invention, an 
antibody "substantially inhibjUs*'' adhesion of a Iigand to a receptor when an excess of 

25 antibody reduces the quantity ofrceeptor bound to eounterrcceptor by at least about 20%^ 

40%, 60%, 80%, 85%, or more (as measured in an in vitro competitive binding assay), 

The term "agent" means a clicmieal compound, a mixture of ehcsurical compounds, 

a biological macromoleculc, or an extract made from biological materials. 

The terms "label'1 or ''labeled'' refers to incorporation of a detectable marker e « 
5 r9 

30 by incorporation of a radiolabeled amino acid or attachment to a polypeptide of bioiin 
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moieties ihat am by defected by matted avidin (e,g.s MreptavitHn preferably comprising a 

detectable marker such as a fluorescent marker, a diemi lum incscent marker or oil 

enzymatic activity thai can be detected by optical or coloriniotric methods). In certain 

embodiments, die label can ifso be therapeutic. Various methods of labeling 

5 polypeptides and glycoproteins are known in the a-t a*id may be used advantageously in 

the methods disclosed herein. Examples of labeis fw polypeptides include, but are not 

limited to, the following: radioisotopes or radionuclides {&*., Hs MC. I5\T, y''$. ' *Y. 
9 V:Tc; liu 1251, ui)> fluorescent labels (<?.£., fluorescein isotiuocyanate (FITC). 

rhodamino. or lanthamde phosphors), enzymatic labels horseradish peroxidase. 8~ 

10 galaciosidase, lucilerase, alkaline phosphatase), ehemilumtnescent labels, hapten labels 

such as biotinyl groups, and preilstemnncd polypeptide epitopes recognized by a 

secondary reporter (e.g., leucine zipper pair sequences, broiling sites fox secondary 

antibodies, metal binding domains, epitope tags'*. In certain embodiments. labels are 

attached by spacer ;urnn (such its (CTij)::j where n • • about 20l of various lengths to reduce 

i 5 potential steric hindriir.ee. 

The term ^biological sample" includes, but is not limited to. my quantity of a 

substance from a living tiling or formerly living thing. Such living things include, bat arc 

not limited to, humans, mice, monkeys, rats, rabbits, and other animals. Such substances 

include, but are not limited to, blood, smnn. mine, cells, organs, tissues, bone, bone 

20 marrow, lymph. Ivniph nodes, synovia! tissue, chondrocytes, synovia! macrophages, 

endothelial ealK vascular tissue (particularly inflamed \asoular tissue),, and <kir\. The 

terms ''pharmaceutical agent" and "drug" refer to a chemical compound or composition 

capable of inducing a desired therapeutic cfiect \* hen properly administered to a paicm. 

The term "patient" includes human and animal subjects. 

25 Unless otherwise required by context, singular terms shall include pluralities and 

plural terms shall include the singular. 

Amino Acids 

The iwentv namrally-oecnrring amino acid*' and their abbreviations follow 

conventional usage. Sec immunchgy--A Synffmis, 2nd Edition. {&. S. Uolub and D. R, 

3A Gren, edy.i Simmer Associates: Sunderland, MA (19911, incorporated herein by 

reference for any purpose. Stereoisomers {e.g.. n-uraino acids) of the twenty 
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conventional amino acids, unnatural amino acids such as a~? a-disubslituted ammo acids, 
X-alkyl amino acids, am! other unconventional amino acids may also be suitable 
components for polypeptides of the invention- lixamples of unconventional amino acids 
include: 4-hydroxyproKae, Y-cutboxygktamats, s-N?N^-triD50thyll\«iii6, K-N-

5 aeelyftyane, O-phosphoscrino, K-aectylserino, N-formyJmcthior.iiie, 3-^uethyIhistidine, 5-
hydroxylysine. fT-N-nietliyhirginine, and other similar amino acids and immo acids (e,g,3 

4-hydroxyprolins). In the polypeptide notation used herein, the left-hand direction is the 
amino terminal direction and the right-hand direction is the carboxyi-termmal direction,, 
in accordance %vith standard usage and convention. 

10 Similarly, unless specified otherwise, the left-hand end of shgle-straaded 
polynucleotide sequences is the 5s end; the left-hand direction of double-stranded 
polynucleotide sequences is referred to as the 5' direction The direction of 5f to 3* 
addition .if nasccnt RNA transcripts is referred to as the transcription direction; sequence 
regions on the 0HA strand having the same sequence as the I4NA transcript chat are 5* to 

15 the 5' end of the RNA transcript are referred to as "upstream sequences*; sequence 
regions on the DMA strand having the same sequence as the RNA transcript thai are 3' to 
the 3r end of (he RNA transcript are referred to as "downstream sequences". 

Naturally occurring amino acid residues may he divided into classes based on 
common .side chain properties: 

20 

2) 

hydrophobic: norieucine (Nor or Nle), Met, Ala, VaJ, I ,eu5 Tie; 

neutral hydrophilic: Cys, Scr, Thr, Asn, Gin; 

3.1 acidic: Asp, CTIU; 

4} 

5) 

basic: His, l.ys, Arg; 

residues drat influence chain orientation: Gly, Pro; and 

25 G) aromatic: Tip, Tyr, Phe. 

Conservative amino acid substitutions may involve exchange of a member of one 
of these classes with another member of the same class. Conservative amino acid 
substitutions may encompass nonmararaliy occurring amino acid residues, wliich are 
typically incorporated by chemical peptide synthesis rattier than by synthesis in biological 
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systems. These include peptidomimetics and ether reversed or inverted forms of amino 
acid moieties. 

Non-conservative substitutions may involve tho exchange of a member of one of 

these classes for a member from another class. Such substituted residues may be 

5 mtrodjieed,/o/' example, into regions of a human antibody tliat are homologous with non-

Iranian antibodies, or into the non-homologous regions of the molecule. 

In making audi changes, according to certain embodiments, the hydropathic index 

of amino acids may be considered. Bach amino acid has boon assigned a hydropathic 

index on the basis of its hydrophobieity and charge characteristics. They are: isoJeucme 

10 ("*-4,5); valine (•'••4.2); leucine (+3.8); phenylalanine {t-2.8); cysteiue-'eystine (-2.5); 

methionine 013); alanine fi-i.8); glycine (-0,4); tlireonine (-0.7); serine (-0.8); 

tryptophan (-0.9); tyrosine (-1.3); proline (-1.6); hfolidine (-3.2): ghitamato (-3.5); 

glutamine (-3.5); aspartate (-3.5); asparagine (-3,5); lysine (-33); and aruinine (-4.5). 

The importance of the hydropathic amino acid index in conferring interactive 

15 biological Amotion on a protein is understood in the art {tee. for example, Kytc et al.. 

1982, J, Mol Biol. 157:105-131). It Is known that certain amino acids may ho substituted 

for other amino adds having a similar hydropathic index or score and still retain a similar 

biological. activity. In making changes based upon the hydropathic index, in certain 

embodiments, the substitution of amino acids whose hydropathic indices are within ±2 is 

20 included. In certain embodiments, those that are within ±1 are included., and in certain 

embodiments, those within Ml5 are included. 

It is also understood in the art that the substitution of like amino acids can be 

made effectively on the basis of hydrophilieity, particularly where the biologically 

functional protein or peptide thereby created is intended for use in immunological 

25 embodiments, as disclosed herein. In certain embodiments, the greatest local average 
hydrophilieity o/ a protein, m governed by the hydropbdHeay of its adjaccnt amino acids, 

correlates with its iminunogenicity and antigenicity, Le.t with a biological property of the 

proiein. 

The following hydrophilieity values have been assigned to these amino acid 

30 residues: argminc (4-3,0); lysine (43.0); aspartate (-r3.0 * 1); ghuamatc (+3.0 ± I); serine 

(! 0,3); aspar&gke (-0.2); glutamic (+0,2); glycine (0); threonine (-0-4); proline (-0.5 
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1); alanine (-0.5); histidinc (-0.5); cysteine (-1.0); methionine (-1.3); valine (-1.5); leucine 

(-1.8); isoleucine (-1.8); tyrosine (-2.3); phenylalanine (-2.5) and tryptophan (-3.4). In 

making changes based upon similar hydrophilicity values, in ccrtain embodiments, the 

substitution of amino acids whose hydrophilicity values are within =2 is included, in 

5 certain embodiments, those that are within ±1 are included, and in certain embodiments, 

those within ±0.5 arc included. One may also identify epitopes from primary amino acid 

sequences on the basis of hydrophilicity. These regions are also referred to as "epitopic 

core regions/' 

Exemplary amino acid substitutions arc set forth in Table 1. 

10 Table 1 

Amino Acid Substitutions 

Original Residues Exemplary Substitutions Preferred 
Substitutions 

Ala Val, Leu, lie Val 
Arg Lyjj Ghi, Asa Lys 
Am Gin Gin 
Asp Glu Glu 
Cys Ser, Ala Ser 
Gin Ann Asn 
Glu Asp Asp 
Gly Pro, Aia Ala 
His Asn, Gin, Lys, Ary» Aig 

Tie Leu, Val, Met, Ala, 
Phc, Xorleudnc Leu 

Leu Xorleucine, lie, 
Val, Met, Ala, Phe lie 

Ly» Arg, 1,4 Diamino-hutync 
Acid, Gin, Asn Arg 

Met Leu, Phe, lis Leu I 

Phe Leu, Val, He, Ala, 
t* Leu 

Pro Ala Gly 
Ser Thr, Ala, Cys Thr 
Thr Sei Ser 
Tip Tyr, Phe Tyr 
Tyr Trp, Phe, Thr, Ser Phe 

Val lie, Met, Leu, Pbe, 
Ala, Norieucine Leu 

A skilled artisan will be able to determine suitable variants of polypeptides as set 

forth herein using well-known techniques. In certain embodiments, one skilled in the art 

15 may identify suitable areas of the molecule that may be changed without destroying 
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activity by targeting regions not believed to he important for activity. in other 

embodiments, the skilled artisan cm Identify residues and portions of the molecules that 

arc conserved among similar polypeptides. In further embodiments, even areas that may 

be important tor biological activity or for structure may be subject to conservative amino 

5 add substitutions without destroying tho biological activity or without adversely jtffscting 

the polypeptide structure. 

Additionally, one skilled m the art can review structiirc-iimction studies 

identifying residues in similar polypeptides thai are important for activity or structure. In 

view of such a comparison, the skilled artisan can predict the importance of amino acid 

10 residues m a protein that correspond to amino acid residues Important for activity or 

structure in similar proteins. One skilled in the art may opt for chemically simitar amino 

acid substitutions fbr such predicted important ammo acid rmdues. 

One skilled hi the art can abo analyze the three-dimensional simcture and amino 

acid sequence in relation to that structure in similar polypeptides. In view of such 

15 information, one skilled in die sit may predict the alignment of amino acid residues of an 

antibody with rcspcct to its three-dimensional structure. In certain embodiments. one 

skilled in die art may choose to not m;Jce radical changes to amino acid residues predicted 

to be on the surtace of the protein, since such residues may be involved in important 

interactions with other molecules, Moreover, one skilled in the art may generate test 

20 variants containing a single amino add substitution at each desired amino acid residue, 

'Hie variants can then be screened using activity assays known to those skilled in the an. 

Such variants could he used to gather information about suitable variants. For example, if 

one discovered that a change to a particular amino acid residue resulted m destroyed, 

undesirably reduced, or unsuitable activity, variants with such a change can he avoided. 

25 hi other words, based on information gathered from such routine experiments,, one skilled 

in the ait can readily determine the amino acids where further substitutions should he 

avoided cither alone or in combination with other mutations. 

A number of scientific publications have hear, devoted to the prediction of 

secondary structure. See .Moult, 1996, Cum Op. in Biotech. 7:422-427; Olson et aL» 
30 1974, Biochemistry 13:222-24$; Chou el al, 1974, Biochemistry 111:211-222; Chou et 

al., 1978, Adv. Enzymoh Relat Areas Mol Biol. 47:45-148: Chou el al.,1979, Ann. Rev, 

Bioehem, 47:251-276: and Chou et aL 197% Biophys, J. 26:367-4*4. Moreover. 
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computer programs are currently available to assist with predicting secondary structure. 

One method of predicting secondary structure is based upon homology mode-Hug. For 

example, two polypeptides or proteins that have a .sequence idenritv of greater than 3-0%, 

or similarity greater than 40% often, have similar statural topologies, The recent growth 

5 of tiie protein structural database (PDB) has provided enhanced predictability ol 

secondary structure, including Uie potential number of folds wifhin a polypeptide's or 

protein's structure. See Holm al «»., 1999, Nml. Acid. Rex. ££244-247. It ha* been 

suggested (Brenner et al, 1997, Otrr. Op. Struct Biol. 7:369-376) that there sire a limited, 

rannber of fofrk in a given polypeptide or protein imd that ouee a critical number of 

i*> structures "nave been, resolved, structural prediction w?H become dramatically more 

accurate. 

Additional methods of predicting secondary structure include ''threading* (Jooes, 

I9'j7. Our. Opin. Struct. Biol 7:377-87; Sippl et nl„ 1996, Structure 4:15-39), "profile 

analysts" (Bowk ct al., 1991, Scicncc 25^^:164-17"0; Gtil>skov «i al., 1990, Mcth. Enzynu 

15 J8J:146-!59: Gribskor et al, 19S7, Proc. Xut. Acad Sci. M-4355-4358). and 

"evolutionary linkage" (See Holm, 1999, supra; and Bremer, 1997. supra). 

In certain embodiments, antibody variants include glycopyhition variants wherein 

the numter and,'or type of giycosylation she has been altered compared to tho ammo acid 

sequences of the parent polypeptide. In certain embodiment*, protein variants comprise a 

20 greater csr a lesser number ofN-linked £»iycosylation sites than the native protein. An N-

linked gH-cosyUitlon site is characterized by the sequence: Am-XSm or Asn-X-Thr» 

wherein the amino acid residue designated as X may be any amino ;icid residue except 

proiine, 1 he substitution of ammo acid residues to create this sequence provide? a 

potential new aite for the addition of an N-Iinked carbohydrate chain, Alternatively. 

25 sub^imtiois that eliminate this sequence will remove an existing NMinked carbohydrate 

chain. Also provided is a rearrangement of N-linked carbohydrate chains wherein one or 

more X~linked slycosylation sites (typically those that are naturally occurring) are 

eliminated and one or mora new N-linked sites are created. Additional preferred antibody 

variants include cysteine variants wherein one or more cysteine residues are deleted from 

30 or substituted tor another amino acid (e.g.. serine) compared to the parent iiminn acid 

sequence. Cystine variants may be useful when antibodies must be refolded into a 

biologically active conformation mieh as after the isolation of insoluble inclusion bodies. 
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Cysteine variants generally have fewer cysteine residues tbao the native protein, and 
typically have an cveu number to minimize interactions resulting from unpaired cysteines. 

According to certain embodiments, amino acid substitutions are those that; (1) 
reduce susceptibility to proteolysis, (2) reduce susceptibility 10 oxidation, (3) alter 

5 binding affinity for forming protein complexes, (4) alter binding affinities, aud-br (5) 
confer or m<Hiify other physieocbemieal or functional properties on such polypeptides. 
According lo ccrtaln embodiments, single or multiple amino acid substitutions (in certain 
embodiments, conservative amino acid substitutions) may be made in the naturally 
occurring sequence (in certain embodiments, in the portion of the polypeptide outside the 

10 domain^ forming intamoleeular contacts), in preferred embodiments, a conservative 
amino acid substitution topically does not substantially change the structural 
characteristics of the parent sequence (e.g.f a replacement amino acid should not tend to 
break a helix that occurs in the parent sequence, or disrupt other types of secondary 
structure that characterizes the parent sequence). Examples of art-recognized polypeptide 

15 secondary and tertiary structures are described in Proteins, Structures and Molecular 
Principles, (Creig!nons ed.}3 1954. W. 13, Freeman and Cotnpany, "Hew York; 
Immluation to Proimn Structure (C. Brarulen and J, Tooze. eels.), 1991, Uatland 
Publishing, New York, N.Y.; and Thornton et al, (1991). Nature 354:105, each of which 
are incorporated herein by reference. 

20 Preparation of Anahodks 

Naturally occurring antibody structural units typically comprise a tetarner. Each 
such tetramer typically U composed of two identical pairs of polypeptide chains, each pair 
having one full-length "light" chain (typically having a molceuiar weight of about 25 
fcDa) and one full-length "heavy" chain (typically having a molecular weight of about 50-

25 70 ki>.>, The ammo-terminal portion of each chain typically includes a variable region of 
about 100 to 110 or more amino acids that typically is responsible for antigen recognition. 
The carboxy-tenninal portion of each cluiin typically defines a constant region 
responsible for effector taction. Human light chains are typically classified as kappa 
and lambda Kg!it chains. Heavy chains are typically classified as mu, delta, giimcaa, 

30 alpha, or epsita, and define the antibody's isotype as XgM, IgD, IgG, TgA, and igli, 
respectively, IgG has several subclasses, including, but not limited to, fgGl, IgG2, IgG3, 
and lgG4. TgM. has subclasses including, but not limited to, IgMl and IgMX IgA is 
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similarly subdivided into subclasses including, but not tailed to, IgAl and IgA2, Within 
lull-length light arid heavy chains, typically, a ".I" region of about 12 or more amino acids 
joins the variable region and constant regions, with fie heavy chain, also including a "D" 
region of about 10 more amino acids. See, e.g., Fundamental Immunology, Ch. 7,2"* ed., 

5 (Paid, W., cd.). 19S9, Haven Press, NX (incorporated by reference in its entirety for al! 
proposes). The combination of the variable regions of cacb light chairtfhea-vy chain p.iir 
typically forms tlie antigsn-binding site. 

The variable regions of each of the heavy eheins and light chains typically exhibit 
the same general structure comprising four relatively conserved framework, regions (FR.) 

10 joined by three hyper variable regions, also called complementarity dctennrning regions 
or CBRs, The CDRs front the two chains of each pair typically are aligned by the 
framework regions, which alignment may enable binding to a specific epitope. From N-
terminal to O-terminal* both light and heavy chain variable regions typically comprise the 
domains FRl, CDRl, FR2. CDR2, FR3, C0R3 mid FR4. The assignment of amino acids 

15 to each domain is typically in accordance with the deiiniitons of Kabat Sequences of 
Proteins of Immunological Interest (1987 and 1991, National Institutes of Health, 
Bcthesda, Md,)f Choihia & "Leak, 1987. X Mol. Biol 19&901-917, orChothiaefrtf., 1989, 
Nature 342:878-883). 

Antibodies became useful and of interest as pharmaceutical agents with the 
20 development of monoclonal antibodies. Monoclonal antibodies are produced using any 

method that produces antibody molecules by continuous cell lines in culture, Examples 
of suitable methods for preparing monoclonal antibodies include the hyhrtdoraa methods 
of Kohler ct at. (1975, Malum 255:495-497) and the human B-ccll hybridoma method 
(Kozbor, 1984, J. JmimmoL j33;30t>l; and Brocleur et al3 1987, Monoclonal Antibody 

25 Production Technique? and Applications> (Marcel Dekker, Inc.. Xew York), pp. 51-63), 

Monoclonal antibodies may be rSodiiled for use as therapeutics. One example is a 
"chimeric'* antibody in which a portion of the heavy chain and/or light chain, Is identical 
with or liomologtms to a corresponding sequence in antibodies derived from a particular 
species or belonging to a particular antibody class or subclass, while the remainder of the 

30 cl«iin(s) ia%e identical with or homologous to a corresponding sequence in antibodies 
derived frona another species or belonging to another antibody class or subclass. Other 
examples are fragments of such antibodies, so long as they exhibit the desired biological 
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activity. Sec, U.S. Patent No, 4,816,567; and M<irrison et al. U9S5). fw, Nail Acad. 
Sri. USA |U_:6S51-6&>5. A related development is :he "CDR-graited" antibody, in which 

die antibody comprises one or more complementarity determining regions (CDRs) from y 

particular specks or belonging to a particular antibody class or subclass, while Hie 

remainder of The antibody cliaiiM» is-'arc identical with or homologous to a corresponding 

sequence in antibodies derived from another specif or belonging to another antibody 
class or subclass. 

Another development is the ''humanized* aniihody. Methods for Immaalang rw>n-

human antibodies arc well known in the art, (See U.S. Patent No*. 5.585,089, and 

5,693.762). Generally, a humanized antibody is produced by a non-human arimaL and 

then certain amino acid residues, typically from non-antigen recognizing portions of the 

antibody, arc modified to he homologous to said residue-* in a human antibody of 

corresponding isotypc. Humanization C<JHL be performed, for example, tiding mctiuxls 

described in the art (Jones et a!., 19S6, Nature 3Z\:$22-$25; Ritvhmunn a &L ll^SS. 

ACI.KW £42:323-'*£"; Vcrhoeyen ei ai19SSs Science 231>:1514-153(>I, b> substituting at 

l««t a portion ol* a rodent variable region for the corresponding regions of a human 

aniibody. 

More recent and more promising is tho development of human antibodies without 

i-xposura of antigen to human beings ("fully Iiutium antibodies"). Using transgenic 

animals (ag., mice) that are capable of producing a repertoire of human antibodies in the 

ah&enee of endogenous mouse immunoglobulin production, saoh antibodies are produced 

by immunisation with an antigen (typically having ai least 6 contiguous amino aeidsi. 

optionally conjugated to a earner. See, for examphu Jakobovits et al > l'»3f Pwc, 
/lead, Sal USA 90:2551-2555; Jafcobovits et >?/., 1993, Nature 362:255-258; and 

Bruggermann et al, 1993, Tear in Immunol 7:33, in one example of these methods, 

transgenic animals are produced by incapacitating the andegei.oiis mouse 

immunoglobulin loci encoding the mouse heavy and iight irimutioitlobuKii eliaitis therein, 

and inserting loci encoding human heavy and lifhi chain proteins into the genome 

thereof, Partially modified animals, which have !*»•; than the full complement of 

modifications, arc then cross-bred to obtain an anma! having all of the desired hnaone 

«ystsm modilfcations, When administered an immunogen, these inmsgcnic animal 

produce antibodies ihat are itwmuio*pecific for these .uitigem; having human (rather than 
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murine) amino acid sequences, including variable regions. See POT Publication Nos. 

WOW33735 and WG94.02&02, incorporated by refersice, Additional methods arc 

teaibed in U.S. )>alenl No. S,545;807: PCX Publication Nos. W09I/I0743. 

WG90/04036, and in BP 546n73Bl and EP 546073A1, incorporated by relorcnee. 

5 Human antibodies may also be produced by the expression of recombinant DNA hi host 

ceils, or by expression in hybrtJoroa ceils as described herein. 

Inilly human antibodies can also be produced from phagc-dispky libraries fas 

disclosed in Hoogenbooni m ai., 1991, J. Mot Biol. 222:381; and Marks et «/., 1991. J. 

Mai Miat. 222:581). These processes mimic immune selection through the display of 

in antibody repertoires on The surface of filamentous bacteriophage, and subsequent 

selection of phage by their binding to at antigen of choice. One such technique ia 

described in PCT Piih'kation No. WO99/10494, incorporated by reference, which 

describes the isolation of hivh affinity and functional agonistic antibodies for MPL- and 

ru-dc- receptors using such an .tppioaeh. 

15 Once the nucleotide sequences encoding such antibodies have been determined, 

diimerx. CDR-graffced, Iramanked, and fiilly human antibodies also may be produced by 

recombinant methods. Nucleic acids encoding the antibodies arc introduced into host 

cell* iifici expressed um* materials and procedure* generally known in the art. 

The invention provides one or a plurality of fully human monoclonal arrtihtHhei 

20 against human IL-IR1, Preferably, the antibodies bind the third domain of IL-1R1. m 

preferred embodiments die invention provides nucleotide sequences encoding, and amino 

add sequences comprising, heavy and light chain immunoglobulin molecules, 

particularly sequences corresponding to the variable regions thereof, In preferred 

vmbodimsnts, sequences corresponding to complementarity dete;mining region* (COR's). 

25 specifically from CDRl through CDR3. are provided. In additional preferred 

embodiments, the invention provides byhridoma cell lines expressing such 

immunoglobulin molecules and monoclonal antibodies produced tlieretrom, most 

preferably purified human monoclonal antibodies against human 1L-1R1. 

The ability to clonc ami reconstruct mcgaba«e-si?x3d human loci in yeast artificial 

50 chromosomes (YAOO and in introduce them into the mourn germline provides an 

advantageous approach to elucidating the functional components of very large or erudeh* 

mapped loci as well as jienerauny useftt! models of human disease. Furthermore, the 
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utilization of such technology for substitution of mouse loci with, their human equivalents 

provides unique insights into expression and regulation of human gene produce during 

development, their communication with other systems, and their involvement in disease 

induction and progression. 

5 An important practical application of such a strategy is the "huraara^ation" of the 

mouse humoral immune system, introduction of human immunoglobulin (Ig) loci into 

mice in which the endogenous Ig genes have been inactivated offers the opportunity to 

•study the mechanisms underlying programmed expression and assembly of antibodies as 

welj as their role in B-eell development Furthermore, such a strategy provides a source 

10 for production of jftiDy human monoclonal antibodies (MAbs). particularly ibr use as 

therapeutic agents. Fully human antibodies are expected to minimize the immunogenic 

and allergic responses intrinsic to mouse or mouse-derivattml Mabs, and to thereby 

increase the efficacy and safety of administered antibodies in therapeutic ajiplicaikms. 

Fully human antibodies can be used in the treatment of chronic and recurring human 

15 diseases, such as osteoarthritis, rheumatoid arthritis, and other inflammatory conditions^ 

the treatment thereof requiring repeated antibody administration. 

One skilled hi the art can engineer mouse strains deficient in mouse antibody 

production with large fragments of the human Ig loci a? rhat such mice produce human 

antibodies in the absence of mouse antibodies. Large human Ig fragments may preserve 

20 the large variable gene diversity as well as the proper regulation of antibody production 

and expression, By exploiting the mouse machinery for antibody diversification and 

selection and the lack of immunological tolerance ro human proteins, the reproduced 

human antibody repertoire in these mouse strains yields high affinity antibodies against 

any antigen of interest, including human antigens. Using the hybridoma technology, 

25 antigen-specific human MAbs with the desired specificity may be produced and sckcied. 

In certain embodiments* the skilled Ptisan can use constant regions from species 

other than human along with the human variable region(s) in such mice IO produce 

chimeric antibodies. The antibodies of the invention can he produced by immunizing 

such animals with fuD-length 1WRIP soluble fornix of JJ/-1RI, or a fragment thereof. 

30 See. for example, inteaiatioual Patent Application, Publication WO 93/12227), 

The CDRs of the light and heavy chain variable regions of anti-IL-lRl antibodies 

of ihc invention can be grafted to framework region* (FRs) frcm the same, or another, 
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specie, in certain embodiments, the COR* of the light ur.d heavy chain variable regions 

<>f anti-IL-lRl antibody may be graited to airi^eimts humms FRs. To create consensu# 

human PRs, FRs from several human heavy chain or light chain anioo acid scqucnces are 

aligned to identify a consensus amino acid sequence. The FRs ol' i\w anti-IL-lRl 

5 antibody heavy chain or light chain can be replaced with the j*Rs from a different heavy 

chain or light chain. Rare nmino acids in the Wis of the heavy ami light chains of antWL-

1R1 antibody typically arc not replaced, while the rest of the FR amino acids can be 

replaced. Rare amino acids are specific amino acids that arc in positions in which they 

arc not usually found in I'Rs. The >rrafWd variable regions from ami-TL-lRi antibodies of 

10 the invention can he used with a constant region that ;s different from the constant region 

of unti-IL-lRl antibody. Alternatively, the grafted variable regions arc part of a single 

chain Fv antibody, CDR grafting is described, e.g., in U.S. Patent Nos. 6,180370. 

5,693,762. 5,693,761, 5,$H5M'X and 5.530,11) U which are hereby incorporated by 

reference for any purpose, 

1> hi certain embodiments, the invention provides antt-TLl-Kl antibodies that 

comprise a human heavy eham CDRl region having an amino acid sequence of SBQ ID 

XO: 61, SEQ TD NO: 62, or SEQ ID NO; 63; a human heavy chain CDR2 region having 

an amino acid sequence of SEQ TD XO: 64, SEQ ID XO; 65, or SEQ D> KG: 66; and/or a 

human heavy drain CDR3 redan having an amino acid sequence of SEQ ID NO: 67, 

20 SEQ ID NO: 68, or SEQ ED HO: 69. 

In other embodiments, the inveniiun provides anti-ILl-Rl antibodies that 

comprise a human light chain CDRl region having an amino acid sequence of SEQ ID 

NO; 70 or SKQ ID NO: "1; a human heavy chain CDR2 region having an amino acid 

setine-ice of SEQ ID NO: ?2 or SEQ ID NO: "3; and/or a human heavy chain CDK3 

25 region having an amino acid sequence of-SKQ ID NO: 74 or SEQ TD XO: 75. 

Antibodies of the invention are preferably prepared using transgenic mice that 

have substantial portion of the human antibody-producing locus Inserted in antibody-

producing cells of tho mice, and thai are further engineered to be delicient in producing 

endogenous, murine, antibodies. Such mice arc capable of producing human 

JO immunoglobu1in molecules and anulnxlies and do not pruduce or produce substantially 

reduced amounts of murine immunoglobulin molecules and antibodies. Technologies 

utilised for achieving this result are disclosed in the patents, applications, and roffcrances 
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disclosed in the specification herein- to preferred embodiments, tho skilled worker may 

employ methods ;is disclosed in International Patent Application Publication No, WO 

98/24S93, which is hereby incorporated by reference for any purpose. See also Menfe 

at al, 1997, Nature Genetics 15; 146-156, which Is hereby incorporated by reference for 
•my purpose. 

ihe monoclonal antibodies (MAbs) of the invention can he produced by a variety 

of techniques, including conventional monoclonal antibody methodology, e.g., the 

standard somatic cell hybridization technique of Kohler arid Milstein, 1975, Nature 

256:495, Although somatic cell hybridization procedures are preferred, in principle, other 

techniques for producing monoclonal antibodies can be employed, e,g., viral or osteogenic 

transformation of B-lymphocy tes. 

In a preferred embodiment human monoclonal antibodies directed against IL-l R1 

can he generated using mice referred to as "ITuMab" mice, contain a human 

immunoglobulin. gens minilocus that encodes unreammged human heavy (p oid y) and K 

light chain immunoglobulin sequences, together with targeted mutations that inactivate 

the endogenous /J and K chain loci Lonberg et alf 1994, Nature 368:856-859. 

Accordingly, the mice exhibit reduced expression of mouse IgM or K and m response lo 

immunization, the introduced, human heavy and light- chain transgenes undergo class 

switching and somatic- mutation to generate high affinity human IgG K monoclonal 

antibodies. Lonberg et aU supra; Lonberg and lluszai*, 1995, Intern. Rev. Tmmuml 

11:65-93; Harding and Lonberg, 1995, Ann. N.f. Acad, Set 76.4:536-546. The 

preparation of JIuMah mice is described in detail in Taylor et al, 1992, Nmlmc Acids 

Res, £0:6287-6295; Chen ai al, 1993, M&rnafwnal Immunology 5:647-656; Tuaillon et 

al, 1994, J, Immunol, 112:2912-2920; l.onberg a alf 1994, Nawr& 1C&856-859; 

lonberg, 1994, Handbook of Exp. Pharmacology 113:49-101: Taylor m al, 1994, 

International hnnumolo®, -6:579-59]; Lonberg k Hu^zar, 1995} Intern. Rev, ImmimoL 
13:65-93; Harding & Lotibcrg, 1995, Am. N.Y. Acad. Ser, 764:536-546; Bishwild et <//,, 

1996, Nature Biotechnology 14:845-851, the contents of all of width are hereby 

incorporated by reference in their entirety. See further IIS, Patent Nos. 5,545,806; 

5.569,825; 5,625,126; 5,633,425; 5,789,650; 5,877,397; 5.661,016; 5,814,318; 5,974,299; 

and 5,770,429; alt to Lonhorg and Kay. as well m U.S. Patent No, 5,545,807 to Surani et 

al,; International Patent Application Publication Nos. WQ 93/1227, published June 24* 
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1993; WO 92/22646, published December 23,1992; and WD 92/03918, published March 

19, 1992, the disclosures of all of which arc hereby incorporated by reference in their 

entirety. Alternatively, the ilCo? and HCol2 transgenic mice strains described in the 

Examples bdow can bo used to generate human anti-XL-1R1 antibodies. 

5 Advaiitiigiiously, fully human monoclonal antibodies specific for IL-lRl -are 

produced as follow*. Transgenic mico containing human immunoglobulin genes are 

immunized with the IL-IRi-related antigen of interest Lymphatic cells (such as B-cells) 

from the mice that express antibodies are obtained, -Suckrecovered cells arc fused with a 

mytkmHype cell litio to prepare immortal hybridoma cell lines, and such hybridoma cell 

10 Hues aire sereeticd and selected to identify hybridoma cell lines that practice antibodies 

specific to the antigen of interest. In certain embodiments, the production of a hybridoma 

cell Hue that produces antibodies specific to 1L-1R1 is provided. 

In preferred embodiments, antibodies of the invention are produced by hybridoma 

lines, in these embodiment the antibodies of the invention bind to 1L-1R1 with a 

15 dissociation constant (K«j) of between approximately 4 pM and 100 pM, In certain 

embodiments of the invention, the antibodies bind to 3L-1R1 with a K»i of less than about 

20 pM. In other embodiments, tJje antibodies of Hie invention bind to the third domain of 

TL-1R1. The nucleotide and ammo acid sequences of the third domain of human and rat 

JT-l-Rl are showiin Figure 17. 

20 Tn preferred embodiments, the antibodies of the invention are of tho IgGI, IgG2, 

or lgG4 isotype, with the fgG2 isotype most preferred. In preferred embodiments of the 

invention, fro antibodies comprise u human kappa light chain and a human ij-Gl, IgG2, 

or IgG4 heavy chain. In particular embodiments, the variable regions of the antibodies 

are heated to a amafunt region other than the constant region for the IgGi, lgG2, or IgG4 

25 isotype, Tn certain embodiments, the antibodies of the invention, have ten cloncri for 
expression in mammalian cells. 

in certain embodiments, conservative amino add substitutions to tho he:ivy and 

light chains of aiiti-iWRl antibody (and corresponding modifications to tie encoding 

nucleotides) will produce anti-IL-lRl antibodies having functional and chemical 

30 characteristics similar to those of anti-IL-lRl antibody. In contrast, substantial 

modifications in the Junctional and/or chemical characteristics of anti-IL-lRl antibody 

may be accomplished by selecting substitutions in the amino acid sequence of (ho hasvy 
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and light chains that differ significantly in their effect cm maintaining fa) the structure of 

the mnlectilar backbone in the area of the substitution, for example, as a sheet or helical 

conformation, (b) the charge or hydxophobicity of the molecule at the target site, or (c) 
the bulk of the side chain, 

5 For example, a "conservative amino add substitution" may involve a substitution 

of a native amino add residue with a normative residue mch that there is little or no efteel 

on the polarity or charge of the amino acid residua at ihat position. Furthermore, any 

native residue in the polypeptide may also he substituted mxh alanine, as has been 

previously described for "alanine scanning mutagenesis" (Wells, 1991, Methods Etizynwl 
10 202:3.00 (ed. J J. Langone), Academic Press, London). 

Desired amino acid subaiihnions (whether conservative or non -conservei\x) can 

he determined by those skilled in die art at the time such substitutions are- desired. In 

certain embodiments, amino acid substitutions can he used to identify important residues 

of atUi-jnL-lK! antibody, or to increase or decrease (he affinity of the auti-IL-lRl 

15 antilxxlios described herein. 

in alternative embodiments, antibodies of the invention can be expressed in eel! 

lines other than hybridoma cell lines, in these embodiments, sequences encoding 

particular antibodies can he used for transformation of a suitable mammalian host ceil. 

According to these embodiments, transformation can be achieved using any known 

20 method tor introducing polynucleotides into a host cell, including, tor example packaging 

the polynucleotide in a virus (or into a viral vector) and transducing a host cell with the 

virus (or vector) ot by transaction procedures known in the ert, Such procedures are 

exemplified by U.S. Pat, Nos, 4,399.216, 4,912,040, 4,740,461, and 4959*455 (all of 

which arc hereby incorporated herein by reference for any purpose). Generally, the 

25 transformation procedure used may depend upon the host to be transformed. Mcihods tor 
introducing heterologous polynucleotides into mammalian cells are well known hi the art 

and include, but are not limited to, dextran-mediated transection, calcium phosphate 
precipitation, polybrene mediated trarisfection, protoplast fusion, electropnration, 

encapsulation of the polynweleolide(s) in liposomes, and direct microinjection of the 

30 DXA into nuclei. 

According to certain embodiments of the methods of the invention, a nucleic acid 

molecule encoding the amino acid sequence of a heavy chain constant region, a heavy 
39 
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chain variable region, a. light dm:n constant region, or a light chain variable region of an 

IL-l Itl antibody of the invention is in^ried into an appropriate expression vector using 

standard ligation tcclmiques, Iri a preferred embodiment., the O.-llil heavy or light chain 

constant region is appended to the C-tcrmkus of the appropriate variable region and is 

ligated into an expression vector. The vector is typically selected to be functional in die 

particular host coll employed (*.«,, the vector is compatible with the host coll machinery 

such that amplification of the gene and or expression of thL- gem; cm «>ecur&. For a 

review of expression vectors, see, Gocddel (cd.), 1090, M;r/t Enzymiol. Vol. *S5; 

Academic Press, K.Y. 

Typically, expression vce.ors used in any of the host cells will contain sequences 

for plusmid maintenance and for cloning and expression of exogenous nneteotidc 

sequences. Such sequences, collectively referred to as "Hanking sequences" in certain 

embodiments will typically ir chide one or more of the follow ir^ nucleotide sequences: a 

promoter, one or more enhancer sequences, an origin of replication, a transcriptional 

termination sequence, a complete intron sequence containing a donor and acceptor splice 

site,;; sequence encoding a leader sequence for polypeptide secretion, a rihosome binding 

site, a polyadcnyhition sequence, a polylinker rsgkm for inserting the nucleic acid 

encoding the polypeptide to be expressed, ami a selectable marircr element. Each of*these 

sequences is discussed below. 

Optionally, the vector may contain a Mtag"-encwliag sequence, i.e., an 

oliL'onucleiuiilc moleculu located at the 5' or 3: end of the IL-1R1 polypeptide coding 

sequence; tlie oligonucleotide sequence encodes pol)His (such as hesallis), or another 

"tag"' such us f LAG, HA (heinaghthmn influenza Tiros}, or myc for which eonimeiciaily 
available antibodies exist. This tag is typically fused to ihe polypeptide upon expression 

of the polypeptide, and can scire as a means for affinity purification or detection of the 

IL-IR1 anybody from the host cell Affinity purification can be accomplished, for 

example, by column chromatography using antibodies against the tag as an affinity 

matrix. Optionally, :he tag can subsequently he removed from the purified If4Rl 

polypeptide by various means such as using certain peptidases lor cleavage. 

Flanking sequences may be homologous (i.e,s from the same specics and/or strain 

as me host cell), heterologous (i.*„ from a species other than rhe host cell species or 

strain), hybrid He.. a combination of flanking sequences frotu more than on- soyicoi, 
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syntliciic or native, As such, ihc- source of a flanking sequence may be any piokaiyotic or 

eufoiryotio organists, any vertebrate or invertebrate organism, or any plant provided that 

the flanking sequence is functional in, ami can bo activated by, the host cell machinery 

Flanking sequences useful in tfio vectors of this invention may be obtained by any 

of several methods well known in the art Typically, flanking sequence mAt herein 

will have been previously identified by mapping and/or by restriction cndonuckase 

diacs'ion and can thus be isolated from the proper tissue source using the appropriate 

restriction endonacleascs, In some casus, the full nucleotide ssouence of a flanking 

sequence may be known, Tlcie, the Hanking sequence may be synthesized usi "g the 

methods described herein for nm kic acid synthesis or cloning. 

Where all or only a portion of the flanking j-cqucrcc is known, it may be obtained 

using polymerase c'.iam reaction (PCR) and/or by screening .1 genomic !ibr:*ry with a 

suitable probe such as an oligonucleotide and/or flanking sequence fragment from the 

&m$v or another specie, Where ths fkuiking ssquent-e is not known, a fragment ol' DNA 

containing a flanking sequence may be isolated from a larger pieces of PNA that may 

contain, tor example, a coding sequence or even another gene or «cn es. Isolation roay be 

accomplished by restriction cndonuclease digestion io produce the proper DKA fragment 

followed by isolation using agarose gel purification, Qia&cti® column chromatography 

(Chatswfirth. CA). or other methods known to the skilled artisan, 'ihc selection of 

suitable enzyme to accomplish Ibis purpose will be readily apparent lo one of ordinary 

skill in the art. 

An origin of implication is typically a part of thoss prokaryotic expression vcetors 

puichascd commercially, and the origin aids in the amplification of the \ei-;or in a host 

cell. If the sector ai choicc docs not contain an origin of replication site, one may be 
chemically synthesized based on a known sequence, and lighted into t'.w vceiot, for 

example, the origin of replication from the plastnid pBR322 {Ncsv England B to labs. 

Beverly, MA) is stxitablo for most gram-negative bacteria and various viral origin* (x.g.. 
SV41X uolyoma, adenovirus, vesicular stomatitu? vims (VSV), or papillomavirus Mich 

as HPV or BPV) are useful for cloning vectors in mammalian cells. Generally, the origin 

of replication component is not nseded for mammalian expression vectors (thr i*xr.mplcr 

the SV40 origin is often used only because it also contains the virus early promoter). 
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A transcription (ermination sequence is typically located 3' to the end of a 

polypeptide coding region and serves to terminate transcription. Usually, a transcription 

termination sequence in prokaryotic colls is a G-C rich fragment followed by a poIy-T 

sequence. While the sequence is easily eloticd from a library or even purchased 

commercially as part of a vector, it can also be readily synthesized using methods for 

nucleic acid synthesis snch as those described herein, 

A selectable marker gene encodes a protein necessary for the survival and growth 

of & host ceil grown in a selective culture medium. Typical selection marker genes 

encode proteins that (a) confer resistance to antibiotics or other toxins, e.g., ampiefflin, 

tetracycline, or kanamyein for prokaryotic host cells] (b) con^tematt auxotrophic 

deficiencies of the cell, or (c) supply critical nutrients not available from complex or 

defined media, Preferred selectable markers arc the kanamycin. resistance gene, the 

ampicilliti resistance gene, and the tetracycline resistance gene. A neomycin resistance 

gene ma\ also "be used for selection in both prokaryotic and eukaryotic host cells. 

Oilier selectable genes may be used to amplify the guae that will be expressed. 

Amplification is the process wherein genes that arc in greater demand for (he production 

of a protein critical lor growth or cell survival are reiterated generally in tandem within 

the chromosomes of successive generations of recombinant cells. Examples of suitable 

selectable maricers for mammalian cells include dihydrofolate reductase (DIIFR) and 

promoter-ess thymidine kinase. Mammalian cell transformunts are placed under selection 

pressure wherein only the transfomiants are uniquely adapted TO survive by virtue of the 

selectable gene present in the vector. Selection pressure is imposed by culturing the 

transformed cells xmdur conditions in which the concentration of selection agent in the 

medium is successively increased, thereby leading to the amplification of both the 

selectable gene and the DNA that encodes another gene, such as IL-IR1 polypeptide 

comprising the vector. As a result, increased quantities of a polypeptide such- as JL-1R1 
polypeptide are synthesized from the amplified DNA. 

A ribosomc-bi tiding site is ustiaUy uccessary for translation initiation of mRXA 

and is characterized, by a Shine-Da.-gamo sequence (prokaryotes) or a Ko/sk sequence 

(eukaryotetj). The element is typically located 3* to the promoter and 5' to the coding 
sequence o f the polypeptide to be expressed. 
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In some cases, nich as where glycosylation is desired in .t eukaryotie host ecll 
expression s>stan, one may manipulate the variou* pre- or proscqaciH.%* 10 improve 

gheosylmitm or yield. For example, one may al.er the peptidase cleavage site of a 

particular signal peptide, or add pro-sequences, which also may affect glycosytaion. The 

final protein product may have, in the -1 position (relative to the first amino acid of the 

mature protein) one or more additional amino acids incident to expression, which may not 

have been totally removed. For example, the final protein product may have one or two 

amino acid residues found in the peptidase cleavage site, attached to the amfao-terrainus. 

Alternatively, mo of some cuiyme cleavage sites may result in H slightly truncated form 

•>f the desired polypeptide, if the enzyme cuts at such ar-a within ihe mature polypeptide. 

The expression and cloning vectors of Ihe invention will hpieally contain a 

promote! thai recognized by die host organism and operably liiiJicd to the mokeuk 

encoding ihe anti-IL-lRl antibody. Promoters .ire nr> transcribed se^ucucis Seated 

upsUeam iu\, 5') to the $iart codon of a structural gene (generally within about 100 to 

1000 hp) that control the transcription of the structural gem*. Promote ate 

conventionally grouped into one of two classes: inducible promoters and constitutive 

promoters. Inducible promoters initiate increased levels of transcription front DX.\ under 

their control in response to some change in culture conditions, such as the presence or 

absence of a nutrient or u change in temperature. Constitutive promoter, on the other 

hand, initiate continual gene product production; that is, there is little or no control over 

gene expression. A targe number of promoters, reeogm/ed by a \ arbty of potential host 

cells, are well known. A suitable promoter is operaMy linked to the DNA encoding heavy 

chain or light chain comprising an anti-IL»lRl antibody of the invention by ranov'ng the 

promoter from the source UNA by restriction enzyme digestion and inserting the desired 

promoter sequence into the vector. 

Suitable promoters for \m with yeast hosts are uiso well !,!K»SJ in die art. Yea?: 

enhancers nrr advantageously used with yeast promoters. Suitable promoters for use with 
mammalian host cells arc well known and include, but are not limited to, those obtained 

from the ^eno?nes of s buses such as polyoma virus, fowlpox virus, adenovirus uueh a» 

Adenovirus 2), bovine papilloma vims, avian sarcoma vims, cytomegalovirus, 

retroviruses, Iiepatnh-B virus and most preferably Simrm Virus 4ti (SV40). Other 
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suitable mammalian promoters include heterologous mammalian promoters., for example, 

heat-shoek promoters and the aetin promoter. 

Acidiuonal promoters which may be of interest include, but arc nui limited to: the 

SV40 curly promoter region (Bemoist and Chombon» 1981, Nature 290:304-10); the 

5 CM V promoter; Ike promoter contained in ihe V long terminal repeat o( Rous sarcoma 

virus (Vamamoto ct al,, 1980. {>M 22:787-97); thai herpes thymidine kinase promoter 

(Wagitc* et al., 1981, Proc. NtifL Acad. Set USA 78:1444-45); the regulaJmy scquenccs 

of the metaUoCrdor.ine gene (Brinsier ei ai. 1932. Name 296:39-42)-. prokaryotic 

expression vectors such, as the bcia-Iacteinase promoter (Viila-Kamarotf et ai1978, 

10 Pivc. A-Qtl Acad. $d. USA 73:3727-31); or the tac promoter (DsBocr et ai, 19S3, Proc, 

Nad, -ii-ad Set USA £0:21-251. Also of interest trc the following animal transcriptional 

control regions, which exhibit tissue spcetfieity and have been utilized in transgenic 

animals; the elastase T gene control region that is active in pancreatic acinar ccfls (Swift tt 
,iL, 19S4. Cdl 38:639-46: Grnitz v-i at, 1986, Cold Spring Harbor Sy-mp. Quanr. Biol 

15 50:39^409 (19S6); MacDooiiUl, 1987, Hepaiohgy 2:425-515); the insula gene control 

region that is active in pancreatic beta cells (Hkmahan, 1985. Nature 315:1.15-22): the 

immunoglobulin gene control region that is active m lymphoid cells (Grosschedl et a/., 

1984, Cell 3S:fi47-58; Adaittes et al., 1985, Nature i)8.:533-38; Alexander et aL 1987, 

Mvl Ceil. HioL 2:1436-44): the mouse mammary tumor vims control regkm that is active 

20 in icsticulur, breast, lymphoid and mast cells (Leder e: ah, 1986, ('ell 45:485-95); the 

albumin gene control region that is active in liver (Pinkort et al1987, Genes and De.vel 
I;2CS-7^>: the alpha-teto-protein gene control region that is active in liver (Kmmlauf et 
a!1985. Aim. Ceil Biol 5:1639-48; Hammer ai., 19S7, Science 235:53-58); Ihc alpha 

1-antitrypsin gene control region that is active in liver (Kelsey ci aL 1987, Gmws and 
25 Dcxel. 1:161-71); the heta-globm gene contiol region thnt is active in myeloid cells 

Ologram & aL 19x5, Nature 315:338-40: Kolfa et al, 1986, Ceil 46:89-94); the myelin 
basic protein gore control region that is active in oligodendrocyte celts in the brain 

(Readkead ct u\\, 195#. Celt 4£:703-12); the myosin light chatn-2 gene control region that 

:s active in skeletal tnusck- (Hani, 1985, Nature 314:283-861: md the gonadotropic 

3D releasing honnone gene control region that is active in the hypothalamus (Mason M al3 

1936, Science 234:1372-73). 
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Aii enhancer sequence may be inserted into the vector to increase transcription of 

DXA encoding light chain or heavy chain comprising a a aati-IL-lRl antibody of the 

invention by higher enkaryotes, linhaneers are as-acting elements oi'DXA, usually about 

10-300 "bp in length, that act on the promoter to increase transcription. 1 jihanccrs are 

5 relatively orientation- and position-independent. They have been found 5"' and 3' to the 

transcription unit, Several enhanocr sequences available from mammalian genes (e.g,t 
elobin, elaatass, albumin, alpha-feto-protein arid insulin.) are known. Typical ly, however, 

an enhancer firora a virus \$ used. The SV4Q enhancer, the cytomegalovirus oarly 

promoter enhancer, the polyoma enhancer, mid adenovirus enhancers known m the art are 

10 exemplary enhancing elements for the activation of eukaryotic promoters. While an 

enhancer may be spliced into the vector at a position 5s or 3s to a nucleic acid molecule, it 

ii? typically located at a site 5* from the promoter. 

Expression vector* of the mventior may be constructed irom a startintr vector 

such as a eonmereialiy available vector, Such vectors may or may not contain all of the 

15 desired flanking sequences. Where one or more of the flanking sequences described 

herein are not already present in the vector, they may bo individually obtained and ligated 

into the vector. Methods used for obtaining each of flic flanking sequences are well 

known to one skilled in tho art. 

After the vector lias been constructed ane a nucleic acid molecule encoding light 

20 chain or heavy chain or light chain and heavy chain comprising an anfi-lURl antibody 

has been inserted into the proper site of the vector, the completed vector may he inserted 

into a suitable host cell for amplification and/or polypeptide expression. The 

transformation of an expression vector for an anti-IL-lRl antibody into a selected host 

celt may be accomplished by well known methods including transfection, infection, 

25 calcium phosphate co-precipimtion, eleotropomtiun, microinjection, lijjoJbetkin, DEAE-

der.raa mediated transfcetion, or other known techniques.- The method selected will in 

part be a Amotion of the type of host cell to be used. These methods and other suitable 

methods are well known to the skilled artisan, and are set forth, for example, in Sambrook 

ei al., supra. 

3d The host cell, when cultured under appropriate conditions, synthesizes an anii-IL-

1R1 antibody that can subsequently he collected from ths culture medium (if lie- host cell 

accretes it into the medium) or directly from the host cell producing :t (if it is not 
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sccreied). The selection of an appropriate host cell will depend upon various factors* 

such as desired expression levels, polypeptide modifications thai arc desirable or 

accessary for activity (such us glycosylation or phosphorylation) and ease of folding into 

a biologically activc molecule. 

5 Mammalian cell lines available ss hosts for expression are- well known in tho art 

and include, but are not limited to, many immortalized cell lines available from ihe 

American Type Culture Collection (A.T.C.C), including but not limited to Chinese 

hamster ovary (CHO) eclls, HeiLa colls, baby hamster Mctaoy (BHK) cells, monkey 

kidney cells (COS), human hepatocellular carcistoma cells (e.g., Hep G2)s and a number 

10 of other cell lines. In certain embodiments, one may select cell lines by determining 

which cell lines have high expression levels and produce antibodies with constitutive 1L-

1R1 binding properties. In another embodiment, one may select a cell line from the B 

cell lineage that does not make its own antibody but has a capacity to make and secrete a 

heterologous antibody (e,£., mouse myeloma cell lines NSQ and SP2/0). 

15 Antibodies of the invention are useful for detecting IL-1R1 in biological samples 

and identification of cells or tissues that produce DL-1R1 protein. Said antibodies that 

bind to 1L-1R1 and block interaction with other binding compounds have therapeutic use 

m modulating IL-l mediated diseases. Irs preferred embodiments, antibodies to JL-1R1 

can block TjL-lllj binding to IL-l# or IL-la; which can result in disruption of the IL-l 
"20 signal transduction cascade. 

Antibodies of the invention that specifically bind to 1L-1R1 may be uselul in 

treatment of IL-l mediated diseases, as discussed below. Said antibodies can be used in 

binding assays to detect IL-1R1 binding and their capacity to inhibit IL-12U from 

forming a complex with 1L-1.5 mid TL-1R acccssory protein (IL-lRAcP) or with 0_-la 
25 andlL-lRacP. 
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In certain embodiments, the invention provides methods for treating medical 

disorders associated with IL-l mediated inflammatory reactions or IL-l mediated 

immunoregulatory reactions. The methods of the invention ineludi1- aiiimmstaring mi anti-

JL1R1 antibody of the invention to an individual who is afflicted "with an inflammatory or 

5 immunuregulatory disease that is mediated by IL-l. As used herein, flits terms "illness" 

"disease," "medical condition," or '"abnormal condition^ are used interchangeably with 

the term "mcdical disorder." 

In a particular embodiment, the methods of the invention involve administering to 

a patient an DJiti- IL-1R1 antibody of the invention, thereby preventing the binding of 1L-

10 1 to its cell surface receptor (IL4R1). 

To treat a medical disorder characterized by abnormal or excess expression of IL-

1 or abnormal or excess IL-l signaling, a molecule comprising an TMRtype I antibody 

of tills invention is administered to the patient in an amount and for a time sufficient to 

induce a sustained improvement in at least one indicator that reflects the severity of the 

15 disorder. An improvement is considered "sustained" if the patient exhibits the 

improvement on at least two occasions separated by one to ib'or weeks. The degree of 

improvement is determined based on signs or symptoms, and may also employ 

questionnaires that are administered to the patient, such as qua!ifcy-o:-lif<s questionnaires. 

Various indicators that reflcct the extent of the- patient's illness may be assessed 

20 for determining whether the amount and time of ihe treatment is sufficient The baseline 

value ±br the chosen indicator or indicators is established by examination of the patient 

prior to administration of the first dose of the antibody. Preferably, the baseline 

examination is done within about 60 days of administering the first dose. If the IL-'.R 

antibody is being administered to treat acute symptoms, such as, for example, to treat 

25 traumatic injuries (traumatic knee injury, stroke, bead injury, etc.) the first dose is 

administered as soon as practically possible after ihe injury or event has occurred. 

Improvement is induced by repeatedly administering a dose of antibody until the 

patient manifests an improvement over baseline for die chosen indicator or indicators. In 

treating chronic conditions, this degree of improvement is obtained by repeated y 

30 administering litis medicament o\er a period of at least a month or more, e.g., for mm, 

two, or three months or longer, or indefinitely. A period of one to six weeks, or even a 

single dose, often is sufficient for treating acute conditions. 
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Although the extent of the patient's illness after treatment may appear improved 
according to one or mare indicators, treatment may he continued indefinitely at the same 
level or at a reduced dose or frequency, Once treatment has been reduced or 
discontinued, it later may bo resume*] at the original level if symptoms should reappear. 

5 Any efficacious route of administration may "be used ti> therapeutically administer 
the antibody. The antibody may be injected via intta-articular, intravenous, 
tnttamtLsciilar, mtraiesional, intraperitoneaL intracranial, inhalation or subcutaneous 
routes 'by bolus Injection or by continuous infusion. For example, pulmonary diseases 
cjm involve intranasal and inhalation methods. Other suitable moans of administration 

10 include sustained release from implants. aerosol inhalation, eyedrops, oral preparations. 
Including pills, syrups, lozenges or chewing gum, and topical preparations such as lotions, 
gels, sprays, ointments or other suitable techniques. Administration by inhalation is 
particularly bcneficial when treating diseases associated with pulmonary disorders. 

in one embodiment of the invention, an anii-IL-iRl antibody of the invention can 
15 be administered once a month. In .mother embodiment the antibody is administered once 

every two weeks or one time per week to treat the various medical disorders disclosed 
herein. In vet another embodiment the antibody is administered at least Two times per 
week, and in another embodiment is administered at least once per day. An adult patient 
is a person who ts 18 years of age or older. If injected, the effective amount, par adult 

20 dose, ranges from 1-200 mg/m% or from 1-40 mg/in7 or about 5-25 mg/nr, Alternatively, 
a flat dose may be administered, whose amount may range from 2-400 mg/dose5 2-100 
mg/dose or from about 10-80 mg/dosc. If the dose is to be administered more than one 
time per week, an exemplary deso range is the same as the foregoing described do«e 
ranges or lower. In mxe embodiment of the invention, the various indications described 

25 below are treated by administering a preparation acceptable for injection eoniatdtig EL-1 
receptor antibody at 80-100 mg'dose, or alternatively, containing SO mg per dose, The 
dose is administered repeatedly. If a route of administration other than injection is used, 
the dose is appropriately adjusted hi accord with standard medical practices. For 
example, if the route of administration is inhalation, dosing maybe one tu seven times per 

M) week ai dose ranges from 10 mg/dose to 50 mg per dose, 

lit preferred embodiment the invention also provides pharmaceutical 
compositions comprising a therapeutically cf&ctive amount of one or a plurality of the 
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antibodies of the invention together with a pharmaceutically acceptable diluent, carrier, 

solubilizcr, emulsificr, preservative and/or adjuvant. Preferably, acceptable formulation 

materials are nontoxic to recipients at the dosages and concentrations employed. In 

preferred embodiments, pharmaceutical compositions comprising a therapeutically 

5 effective amount of anti-IL-lRl antibodies are provided. 

In certain embodiments, the pharmaceutical composition may contain formulation 

materials for modifying, maintaining or preserving, for example, the pll, osmolality, 

viscosity, clarity, color, isotonicity, odor, sterility, stability, rate of dissolution or release, 

adsorption or penetration of the composition. In such embodiments, suitable formulation 

10 materials includc, but are not limited to, amino acids (such as glycine, glutamine, 

asparagine, arginine or lysine); antimicrobials; antioxidants (such as ascorbic acid, 

sodium sulfite or sodium hydrogen-sulfite); buffers (such as borate, bicarbonate, Tris-

HC1, citrates, phosphates or other organic acids); bulking agents (such as mannitol or 

glycine); chelating agents (such as ethyicnediamine tetraacetic acid (EDTA)); complexing 

15 agents (such as caffeine, polyvinylpyrrolidone, bcta-cyclodextrin or hydroxypropyl-beta-

cyclodcxtrin); fillers; monosaccharides: disaccharidcs; and other carbohydrates (such as 

glucose, mannose or dextrins); proteins (such as serum albumin, gelatin or 

immunoglobulins); coloring, flavoring and diluting agents; emulsifying agents; 

hydrophilic polymers (such as polyvinylpyrrolidone); low molecular weight polypeptides; 

20 salt-forming counterions (such as sodium); preservatives (such as benzalkonium chloride, 

benzoic acid, salicylic acid, thimerosal, phenethyl alcohol, methylparaben. propylparaben, 

chlorhexidine, sorbic acid or hydrogen peroxide); solvents (such as glycerin, propylene 

glycol or polyethylene glycol); sugar alcohols (such as mannitol or sorbi'.ol); suspending 

agents; surfactants or wetting agents (such as pluronics, PEG, sorbitan esters, 

25 polysorbates such as polysorbate 20, polysorbate 80, triton, trimethamine, lecithin, 

cholesterol, tyloxapal); stability enhancing agents (such as sucrose or sorbitol); tonicity 

enhancing agents (such as alkali metal halides, preferably sodium or potassium chloride, 

mannitol sorbitol); delivery vehicles; diluents; cxcipients and/or pharmaceutical 

adjuvants. See, Remington's Pharmaceutical Sciences, 18th Edition, (A.R. Gennaro, ed.), 

30 1990, Mack Publishing Company. 

In certain embodiments, the optimal pharmaceutical composition will be 

determined by one skilled in the art depending upon, for example, the intended route of 
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administration, deliver}' format and desired dosage, See, for example. Remington's 
Pharmaceutical Science, supra. In certain embodiments, such compositions niay 
infhioncc the physical state, stability, rate o f w vivo release and rate of in vim clearance 
of the antibodies ol' Che invention. 

5 In ccrtaiii embodiments, the primary vehicle or carrier in a pharmaceutical 
composition may be either aqueous or non-aqueous in nature, For example, ti suitable 
vshiclc or carrier may be water for injection, physiological saline solution or artificial 
cerebrospinal fluid, possibly supplemented with other materials common in compositions 
for parenteral administration, Neutral bufiered saline or saline mixed with serum albumin 

10 are fiitther exemplary vehicles. In preferred embodiments, pharmaceutical compositions 
comprise Ins buffer of about pl.T 7.0-8.5, or acetate buffer of about pH 40-5.5, and may 
further include sorbitol or a suitable substitute therefor. In certain embodiments of the 
invention. R1 antibody compositions may be prepared for storage by mixing the 
selected composition having tiia desired degree of purity with, optional formulation agents 

15 (Remington*s Pharmaceutical Sciences, supra) in the form of a lyophilh.ed cake or an 
aqueous solution. Further, in certain embodiments, the anti-IL-lRl antibody product may 
be formulated as a lyopbifeate using appropriate excipients such as sucrose. 

The pharmaceutical compositions of the invention can be selected for parenteral 
delivery. The compositions may be selected for inhalation or tor delivery through the 

20 digestive tract such as orally. Preparation of such pharmaceuticsUy acceptable 
compositions is within tho skill of the art 

The formulation components are present preferably in concentrations that are 
acceptable to tlie site of administration, in certain embodiments, buffers are used to 
maintain tho composition at physiological pIT or at a slightly lower pit typically within a 

25 pH range of from about 5 to about 8. 

When parenteral administration is contemplated, the therapeutic compositions for 
nas in this invention may ha provided in fee form of a pyrogen-froc, parenteral!}-
acceptable aqueous solution comprising the- desired anti-IL-lRl outiboay in a 
pharmaeentically acceptable vehicle. A particularly suitable vehicle tor parenteral 

3D injection is biorile distilled water in which the anii-EMRl antibody is formulated as a 
sterile, isotonic solution, properly preserved. In certain embodiments, the preparation can 
involw the formulation of the desired molecule with an agent such as injectable 
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microspheres, bio-erodihle particles, polymeric compounds (such as polylactic acid or 
polyglycalic acid), beads or liposomes, thai may provide controlled or sustained release 

of the -product which can be delivered via depot injection, hi certain embodiments, 

hyaluronic acid may also he used, having the effect of promoting sustained duration in ths 

5 circulation. In certain embodiments, implantable drug delivery devices may he used in 

introduce the desired antibody raolceulr. 

Pharmaceutical compositions of the invention can be formulated for inhalation. Tr.. 

those embodiments, anti-IL-lRl antibodies are formulated as a dry powder for inhalation, 

Tn preferred embodiments, anti-IL-lRl antibody inhalation solutions may also ho 

10 formulated with a propelknt for aerosol delivery. In certain embodiments, solutions may 

ha nebulized. Pulmonary administration and formulation methods therefore are further 

described in International Patent Publication No. WO94/2O069, incorporated by 

reference, which describes pulmonary delivery of chemically modified proteins. 

It is also contemplated that formulations can he administered orally. Anti-.rf.-lRl 

15 antibodies thai are administered in this fashion con be formulated with, or without carriers 

customarily used in the compounding of solid dosage forms such a* tablets anil capsules. 

In certain embodiments, a capsule may be designed to relccse ihe active portion of the 

formulation at Hie point in the gastrointestinal tract when bioavailability is maximized and 

pre-systemio degradation is minimized. Additional agents can be included to facilitate 

20 absorption of the ami-XL-lRl antibody. Diluents, flavorings, iow melting point waxes, 

vegetable oils, lubricants, suspending agents, tablet disintegrating agents, and hinders 

mr.y also be employed. 

A pharmaceutical composition of die invention is preferably provided to comprise 

an effective quantity of one or a plurality of ami4iVlR 1 antibodies in a mixture with non-

25 toxic exeipients that are suitable for die manufacture of tablets. By dissolving the tablets 

hi sterile water, or another appropriate vehicle, solutions may be prepared in unit-dose 

form. Suitable excipients include, but arc not limited to, inert diluents, such as calcium 
cariMnate, sodium carbonate or bicarbonate, lactose, or ealeruni phosphate; or binding 

agents, such as starchy gelatin, or acacia; or lubricating, agents such as magnesium 

30 stearate. stearic acid, or talc. 

Additional pharmaceutical compositions will be evident to those skilled in the art, 

including formulations involving anti-IL-lRl antibodies in sustained- or controlled-
51 
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delivery formulations. Techniques for fomnifatmg a variety of other sustained- or 

controllcd-delivery means, such as liposome carriers, hio-crouible micrnparticles or 

porous tods and depot injections, are also known to those skilled hi the art, See for 
nxamnte, International Pa'cni Publication No. WC93<iy?22, incorporated by reference. 

5 which describes controlled release of porous polymeric mieropartieJes for delivery of 

pharmaceutical compositions. Sustained-release preparations may hieludo semipermeable 

polymer matrices in the form of shapm articles, e.g, films, or microcapsules, Sustained 

release matrices may include polyesters, hytfrogels, polyketkies fas disclosed in U.S. 

Patent No. 3.773.919 and European Patent Application Publication No, EP 058481), 

JO eopohners of L-g'uraniic acid and gamma ethyi-L-giinumate (Sidman vi al1983. 

Biopohmety 22:547-556). poly (24iydroxyirtbyl-nietimcr?lafe) (Tanker er a!.. 1981. J. 

Biomeil Muter. Res, 1.5; 167-277 end Langar, 1*82, Oumt Tcck J2;98~105), ethylene 

vinyl actfato {Langcr a aI, supra) or pely-D(-)O4iyd!0xybutyric acid (European Patent 

Application Publication Nn, EP 133.988). Sustained release compositions may also 

ID induce liposomes that can be prepared by any of several methods known in the art. See 
e..gEppstcin »;f til., 1<>85, Proc. Natl Acad, Sri. USA 82:3688-3092; Kuropeati Patent 

Application Publication Nos, EP 036,676; EP 088,046 and EP 143,940. 

Pharmaceutical compositions used for tn \i\u administration are typically 

provided as sterile preparations. Sterilization can be accomplished by filtration through 

20 sterile filtration menibrara-s. When the- composition is lyophilkeeL sterilization using this 

method may be conaiteted eithe- prior to or following tyoplulizatkui and rceons'.itution. 

Compositions for parcnleraf administration can be stored irt lyophilt/ed form or in a 

solution. Parenteral compositions generally art; placed into a comainer having a sterile 

access port, ibr example, an intravenous solution bag or vial liawng a stopper picrceable 
25 by a hypodermic injection needle. 

Once the pharmaceutical composition ha* been formulated, it may be stored in 

sterile vials ;is a solution, suspension, gel. emulsion, solid, or as a dehydrated or 

lyoph;!ized powder. Such foundations may be stored either in a reariy-to-use form or in 

a tan (e.g., lyophtlized) thai is reconstituted prior to administration. 

-•{J Th.e invention uJso provides kits for producing a single-dose administration unit, 

Die kits of the invention may each contain both a first container having a dried protein 

and a second container having mi aqueous formulation. h\ certain embodiments of this 
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invention, kiis containing single and multi-chambered pre-filled swinges (e.g., liquid 
syringes and lyosyrtnges) are provided. 

The effective amount of an anti-IL-lRl antibody-containing pharmaceutical 

composition to he employed therapeutically will depend, ftr example, upon the 

5 Ihtrnip^utic contest and objectives. One skilled in the an will appreciate that the 

approprinte dosage levels for treatment will vary depending, in part, upon the molecule 

delivered, the indication for which Ihe anti-IL-lRl antibody h being used, the route of 

administration, and the size (body weight, body surfaue or organ size* and/or condition 

(the ago mid general health) of the patient In certain embodiments, the clinician may titsr 

10 the dosage ;md modify ihc route of administration to obtain the optimal therapeutic effect 

A typical dosage may range from about 0.1 pg/kg to up to ehoiit 100 mg&g or more, 

depending on Ihe factors mentioned above, In piefe~red embodiments, tho dosage may 

range fi om 0,1 Mg kg up to about 100 nig kg; more preferably from 1 ^tg'kg up to about 

: IK) mg'kg; or even more preferably irura 5 up to about 100 mg-kg, 

1 > Dusing frequency will depend upon the pharmacokinetic parameters of the 

particular anti-IL-lRl antibody in tho formulation used, 'typically, a clinician 

administers ihe composition until & dosage is readied that achieves the desired effect. 

The composition may therefore be administered as a single dose, or as two or more doses 

(which m«i) or may not ccmtum the same amount of -he desired molecule") over time, or as 

2'J a continuous infusion \-ia an implantation device or eati'eter. Further refinement ofrlie 

appropriate dosage is routinely mace by iho^e of ordinary akitt in the art and is within ihe 

ambit of ttisks routinely performed by them. Appropriate dosages may be ascertained 

tlirough use of appropriate dose-response data, 

The route of administration of the pharmaceutical composition is in accord with 
25 known methods, e.#. orally, through injection by intravenous, intraperitoneal, 

intracerebral (intra-parenchymal), inteacercbroventriwilar, intramuscular, inira-oeukr, 

intraarterial, imniportal, or mtralesional routes; by sustained release systems or by 
implantation devices. In certain embodiments, the compositions may be administered hv 

bolus injection or continuously' by infusion, or by implantation device. 

30 The composition also may be administered ioea'ly via implantation of a 

membrane, sponge or another appropriate material oiro which the desired molecule kafi 
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been absorbed or encapsulated, in ccrtaiii embodiments. where an implantation device is 

used, the device may he implanted into any suitable tissue or organ, and delivery of the 

de.-iied molceule maybe via di!fusio c, timed-rolease bolus or continuous administration. 

It also may be desirable to mc- anti.-TT.-lR1 antibody pharmaceutical compositions 

5 according 10 the invention ex vivo. In such instances, cells, tissues or organs that have 

been removed from the patient are exposed to anti-IL-lRl antibody pharmaceutical 

compositions after which the colts, tissues and/or organs are subsequently implanted back 

into the patient. 

In particular, anti-U.-JR1 antilx>dies can be delivered by implanting certain cells 

10 thnt have been gcr.eticully engineered, using method?, such as those described herein, to 

express and secrets ths polypeptide. hi certain embodiment*, such cells may be animal or 

human cells, and may be aJtoloeous. heterologous, or xenogeneic. in certain 

embodiments, the cells may be immortalized, in other embodiments, in order lo decrease 

the chance of an iinrmmelogical response, the cells may be encapsulated to avoid 

15 infiltration of surrounding tissues. Tn further embodiments, the encapsulation materials 

are typically biocompatible, sctxd-pemseablo polymeric enclosures or membranes that 

allow tht; release of tlie protein produces) but prevent the destruction of the cells by the 

patient's immune system or by other detrimental factors from the surrounding tissues, 

ir. certain embodiments, the invention further encompasses the administration of 

20 an nntj-IL-LRl antibody or pharmaceutical composition of the invention concurrently 

with one or more other drugs that are administered to the same patient, each drug being 

administered according to a regimen suitable for that medicament. This encompasses 

pre4rcatme:u, simultaneous U-eatmcni, sequential treatment and alternating regimens, 
Examples of such drugs include, but arc not limited to, antivirals, antibiotics, analgesics, 

25 corticosteroids, antagonists of inflammatory cytokines, disease-modifying anri-iheunmiic 
dings (DMARDsK arid non-steroidal auti-inflainmalories. 

In other embodiments, an antMt-lR! antibody or pharmaceutical composition of 

the invention cai be administered in combination with other cytokine inliibitors, 

including those that ama^onus. tor example, RANKL, TGfp, TFNy, IL-6 or IL-S and 

30 TNI*', particularly TMFa, In combination with 11,-6, an antibody of this invention can be 

used to treat ami prevent the recuirence of seizures, including seizures induced by 
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GABAA rcccptor antagonism, seizures associated with flLG ieul episodes and motor 

limbic seizures occurring during status epilepticus. Jii cotuhmathn with il'Sy inhibitor. 

m antibody of this invention is useful in. treating idiopathic pulmonary tlbrosi> mid cy&tic 

llbrosia. The combination of an IL-l receptor untfbody and R ANK1. inhibitors, e.g. a 

5 KANKL antibody is useful for preventing horn destruction in various flings including 

but not limited to various rheumatic disorders, osteoporosis, multiple myeloma or other 

malignancies that cause bone degeneration, or anti-tumor therapy aimed at preventm*?; 

metastasis to bone, or bone destruction associated with prosthesis weur debris or with 

periodontitis. In addition, antibodies of tho invention may bo administered in 

10 combination with J1V17 inhibitors such soluble ibrms of an IL-l 7 reeepiur (such as 11 -

17R;Fc) or an TL-17 antibody or IL-l 7R antibody, 1L-18 binding protein, soluble forms of 

JL-1S receptors, and 1JL-I8 antibodies, antibodies against II.- J £ receptors or antibodies 

against CD30-l:gand or against CD4. 

'Tlie invention further encompasses methods lor using an anti-lLIRi antibody or 

15 pharmaceutical composition of ihe invention in treating the herein di<clo.*»cd nodical 

disorders in combination with a TIsF inhibitor, pireferabh* TNFR:Fc (HNBIUil/) and any 

combination of the above described cytokines or cytokine inhibitors thai are active ngents 

in conibination therapies. For example, in accordance with the present invention, 

combination therapy methods may be used for treating rheumatoid arthritis, stroke. 

20 asthma, psoriasis, etc. 

Conditions effectively treated by an anli-il.-lHI antibody or pharmaceutical 

composition described herein include pulmonary disease4-' such as asthma, chrotifc 

obstructive pulmonary disease, pulmonary ahcokr proteinosis. hkor iydn-;miiiecij 

pneumopathy ami fibrosis, mdiatioi^induced pulmonary fibrous. eysiic fibrosis, e» dinger. 

25 accumulation in the lungs, and ARDS, all of which may be treaicd \\ iili combinations of 

an antibody to 11,-lK and mi 3L-4 inhibitor and/or IL-1? inhibitor. e.g. 1I.-4R antibmly 

that inhibits IL-13 and JL-4 activity, "Ihe disclosed antibodies and pharmaceutical 
compositions of the invention also are useful for treating bronchopulmonary dysplasia 

(BPD); chronic obstructive pulmonary diseases (e.g. emphysema and chronic bronchitis), 

W and chromic fibrotic lung disease of pretenri infants, in addition, the compounds, 

compositions and combination therapie* of the invention are used to neat occupational 

king diseases, including asbestosis, coal worker's pneumoconiosis, silicosis or similar 
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conditions associated with long-term exposure to fine particles. In oilier aspects of the 
invention, the disclosed compounds* compositions and combination therapies are used to 
treat bronckioliterans organizing pneumonia, pulmonary fibrosis, including idiopathic 
pulmonary JibrosiF and radiation-indneed pulmonary fibrosis; pulmonary sarcoidosis; and 

5 allergies, including allergic rhinitis, contact deimatitis, atopic dermatitis and asthma. 

Such combinations are useful also for treating patients suffering from various skin 
disorders, including but not limited to dermatitis herpetiformis (Duhring's disease), atopic 
dermatitis-, contact dermatitis, urticaria (including chronic idiopathic urticaria)* arid 
autoimmune blistering diseases, including pemphigus vulgaris and bullous pemphigoid. 

10 Other diseases treatable with the combination of an 1L-1R antibody and an \l*4 and/or 
H.-13 inhibitor include myasthenia gravis, sarcoidosis, including pulmonary sarcoidosis, 
scleroderma, reactive arthritis, hyper IgB syndrome, multiple sclerosis and idiopathic 
hypcreosinopliil syndrome. The combination m used also for treating allergic reactions to 
medication and as an adjuvant to allergy immunotherapy, 

15 Ihe IL-l receptor antibodies and pharmaceutical compositions described herein 
are useful for treating protozoal diseases, including malaria and schistosomiasis and to 
treat erythema nodosum leprosum; bacterial or viral meningitis; tuberculosis, including 
pulmonary tuberculosis; and piieumojiitis secondary to a bacterial or viral infection 
including influenza infection and infectious mononucleosis. 

20 Cardiovascular disorder* ami injuries are treatable and'or preventable with 
disclosed either pharmaceutical compositions or auti-ILI-Rl antibodies alone or in 
combination with other cytokine inhibitors. Cardiovascular disorders treatable include 
aortic aneurysms, including abdominal aortic aneurysms, acute coronary syndrome, 
arteritis; vascular occlusion* including cerebral artery occlusion; complications of 

25 coroikury by-pass surgery; ischemia/repcrfusion injury; heart disease, including 
atherosclerotic heart disease, myocarditis. Including chronic autoimmune myocarditis and 
viral myocarditis; heart failure, including chronic he*u*t failure, congestive heart failure, 
cachexia of heart failure; myocardial infarction; restenosis and/or atherosclerosis after 
heart- surgery or after carotid artery balloon autoplastic procedures; silent myocardial 

30 ischemia: lelt ventricular pump dysfunction, post implantation complications of left 
ventricular assist devices; Raynaud's phenomena; thrombophlebitis; vasculitis, including 
Kawasaki's vasculitis; vcno-occlwgvo disease, giant cell arteritis, Wegener's 



WO 2004/022?IN PCT/US200^1)2?9?8 

granulomatosis; mental confusion following eardio pulmonary by pass surgery, and 
Schocnlein Henoch purpura. 

In certain embodiments, anti-iL-IRl antibodies aid pharmaceutical compositions 

of tlie invention van also be used to treat chronic pain conditions, such as chrome pelvic 

5 pain, including chronic prostaiitisfpelvic pain syndrome; and pcst-herpctie pain. 

Disorders oi* the endocrine system including juvenile onset diabetes (includes 

autoimmune diabetes mcllitus and insulin-dependent types of diabetes) mid maturity onset 

diabetes (includes non-insulin dependent end obesity-mediated diabetes) can dso be 

treated with anti-IL-lRl antibodies or pharmaceutical compositions of the invention. 

10 Such treatment includes secondary conditions associated with diabetes, such m diabetic 

rednopaihy, kidney transplant rejection in diabetic patients, obesity-mediated insulin 

resistance, and renal failure, which itself may be associated with proteinurea and 

hypertension. Oilier endocrine disorders also are treatable with these compounds and 

include polycystic ovarian disease, X-Hnked adrenoleukodystrophy, hypothyroidism and 

15 thyroiditis, including Hashimoto's thyroiditis (i.e., autoimmune thyroiditis),, thyroid cell 

dysfunction, including euthyroid sick syndroms. 

Conditions of ihc gastrointestinal system are treatable or preventable with anti-IL-

1R1 antibodies or pharmaceutical compositions of the invention, alone or in combination 

with oilier tkorapcutics. These conditions include coeliac disease, Crohn's disease; 

20 ulcerative colitis; idiopathic gastroparesis; pancreatitis* including chronic pancreatitis; 

acute pancreatitis, inflammatory bowel disease and ulcers, including gastric 2nd duodenal 

ulcers, 

Disorder* of the genitourinary system are also treatable or preventable with the 

anti-n.-lRl antibodies ox pharmaceutical compositions described herein. Such disorders 

25 include glomerulonephritis, including autoimmune glomerulonephritis, 
^lomcmlonephritis due to exposure to toxins or glomerulonephritis secondary to 

infections with Iwemofyttc streptococci or other infections agents. Also treatable with ;he 
compounds, compositions and combination therapies of die invention are uremic 

syndrome and its clinical complications (for example, renal failure, anemia, and 

30 hypertrophic- cardiomyopathy), including uremic syndrome associated with exposure to 

environmental toxins, drugs or other causes. Complications that arise from inflammation 

of the gallbladder wall that leads to alteration in ^sorptive function are treatable or 
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preventable with the antibodies of this invention. Included in such complications arc 

cholelithiasis (gallstones) and choiieuochojiimasts (bile duct stones) and the recurrence of 

chotetttfuasis and chotiedocholfthiasis. Further conditions treatable with the compounds, 

compositions and combination therapies of the invention are complications of 

5 hemodialysi?; prostate conditions, including bunigii prostatic hypertrophy, nonbacterial 

prostatitis and chrotrc prostatitis; and complications of hemodialysis, 

Alio provided herein are methods far using. ant i-IT -11U antibodies of' the 

invention, compositions and combination therapies to treat various hematologic and 

oncologic disorder*. Fur example, aim-Ut-lR] antibodies, alone or In combination with 

10 other cytokine inlnbitof ^ or other active agents as described abo\ e. can be used to treat 

various forms of cancer, including acute niyelogocous leukemia, chronic myelogenous 

leukemia leukemia, Epslciti-Barr virus-positive nasopharyngeal carcinoma, glioma, 

ccilon, stomach, prostata renal ccll, cervical and ovarian cancers, lung cancer (SCI.C and 

\SCIC), including eance:*~a«$d«iated cachexia, fatigue, asthenia, paraneoplastic 

15 syndrome of cachexia and hypercalcemia. Solid tumors, including sarcoma, 

osteosarcoma, and carcinoma, such us adenocarcinoma (for example, breast cariccr) and 

squamous cell carcinoma are also treatable. Additional treatable cancers include 

isophngjal cancer, gastric cancer, gall bladder carcinoma, leukemia, including acute 

myelogenous leukemia, chronic myelogenous leukemia, myeloid leukemic chronic or 

20 acute lymphoblastic leukemia and hairy cell leukemia. Other malignancies with mvasive 

metastatic potential, including multiple myeloma, can be treated with the subject 
compounds, compositions ;xd combination therapies. 

In addition, the disclosed auti-IL-lRl antibodies can be used to treat anemias 2nd 

hematologic disorders, including chronic Idiopathic neutropenia, anemia of chronic 

25 disease, aplastic anemia* including Fanconi's aplastic anemia; idiopathic 

thrombocytopenic purpura OTP); thrombotic thrombocytopenic purpma, myclodysplastic 

syndromes (including refractory anemia, refractory anemia with ringed sideroblasts, 

refractory anemia with excess blasts, refractory anemia with excels blasts in 

transformation); myeloiihrosk-'mychid metaplasia; am! sicklo ccll vasocelifoive crisis. 

:.-:i Various lymphoproliierative disorders ahfo are treatable with anti-H-lR! 

antibodies of the invention, including autoimmune lymphoproliferative syndrome 

(ALPS), chronic lymphoblastic leukemia., hairy ccll leukemia, chronic lymphatic 



\Y() 2m4 lQ27\n per i:s2«i'j ur«)"s 

leukemia, peripheral T-cell lymphoma, small lympln>c>iic lymphoma, mantle ceil 

lymphoma^ follicular lymphoma, Hurldtt's lymphoma, Epstcin-Barr virus-positive T cell 

lymphoma, histiocytic lymphoma, Hodgkin's disease, diffuse aggressive lymphoma, 

acute lymphatic leukemias, T gamma lymphoproltforative disease, cutaneous B ccll 

5 lymphoma, cutaneous T cell lymphoma (i.e., mycosis tmifeoides) and Bmty syndrome, 

Hereditary conditions such as Gaucher s disease. ttuniingtoti's dtseutfe. linear Ig4 

disease, and muscular dystrophy are treatable with the antibodies of this -mention. 

Other conditions treatable or preventable by the disclosed TL-1 reoepior antihodie? 

or pharmaceutical composition include those resulting from injuries to the head ar spinal 

0 cord including subdural hematoma due to trauma to the head. In connection with this 

therapy, *he compositions and combinations described ,irc suitable for preventing cranial 

iirornlogsc damage and preventing and treating cervicoeenic headache, The compositions 

aid combination* described arc further suitable for treating netrolostieal »wc effects 

associated with brain irradiation. 

5 Anti-iL-iRl antibodies and pharmaceutical composition of the invention are also 

useful for treating conditions of the liver such as hepatitis, including acute alcoholic 

hepatitis, acute drug-induced or viral hepatitis, hepatitis A, B and C, sclerosing 

cholangitis, heputte sinusoid epithelium, and inflammation of the liver due to unknown 

2'J Disorders that involve hearing loss and that are associated with abnormal iL-1 

expression are treatable with die anti-IL-IRl antibodies or pharmaceutical compositions 

of the invention. Such disorders include cochlear nerve-associated hearing loss thai is 

thought to result from an autoimmune process, i.e., autoimmune hearing loss. Also 

treatable or pre\ eniablc with the anti-II.-lR) antibodies or pliarmaceutieol compositions 

2$ of the invention is Meniere's syndrome and cholesteatoma. a twiddle ea«* disorder oileii 

;js«ociatcd with hearing loss. 

NoiKuiliritie disorders of tho bones and joints m& also treatable with the 

antibodies described herein, This eneoatpasses osteoclast disorders that lead io bone loss, 

such as but not limited to osteoporosis, including post-mcriopausal osteoporosis* 

30 osteoarthritis, periodontitis resulting in tooth loosening or loss, and prosthesis loosening 

after joint replacement (generally associated with an mllammaiory response lo wear 

causes. 
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debris). This latter condition also is called "orthopedic implant osteolysis," Another 

condition, treatable with the compounds, compositions and combination therapies of flic 

invention is temporal mandibular joint dysfunction (TMJ). 

The anti-ll 1R1 antibodies or pharmaceutical compositions of tho invention ean 

5 also he used to neat rheumatic disorders including adult and juvenile rheumatoid arthritis; 

sclerodsnna: systemic lupus erythematosus; gout; osteoarthritis; polymyalgia rheuinaueu: 

seronegative spondyhirthropathics. including ankylosing spondylitis, and Reiter'-? disease, 

psoriatic arthritis and chronic Lyme arthritis, 'i he antibodies of this invention are also 

useful for treating uflammuon of ihe voluntary muscle arid other muscles, including 

1.0 dcmiatomyosUis. inclusion body myositis, polymyositis, and lymphaneioleimyomatosw, 

Anofher use for the antibodies and pharmaceutical compositions of the invention 

is the treatment ami-'or prevention of primary amyloidosis and the secondary amyloidosis 

that is characteristic of various condition including Alzhemier's disease, secondary 

reactive amyloidosis: Down's syndrome: mi dialysis-associated amyloidosis. Ako 

15 treatable with the antibodies or pharmaceutical compositions of the invention are 

inherited periodic fever syndromes* including familial Mediterranean fever, 

hyper:mniu3ioglobii1m D and periodic fever syndrome and TNF-re.cptor associated 

periodic syndromes (TRAPS). 

In oilier embodiments, the antibodies or pharmaceutical composition* of (he 

2y invention can be used to treat disorders involving me skin or mucous membranes. Such 

disorders include acarnholytte diseases, including Darier's disease, keratosis follkularis 

iUid pemphigus vulgaris. Additional skin disorders that can be treated using unribodies of 

the invention include acne, acne rosacea, alopecia areata, aphthous stomatitis, bullous 
pemphigoid, hams, ce/ema* erythema, including erythema multiforme and erythema 

25 multiforme bullosuin (Stevens-Johnson syndrome), inflammatory skin disoswc, lichen 

planus, linear h»A hndous disease (chronic bullous dermatosis of childhood), loss of skin 

elasticity, mucosal surface ulcere including gastric ulcere, neutrophilic dermatitis 

(Sweet's syndrome), dutnatomyosiiis, pityriasis rubra pilaris, psoriasis, pyoderma 

gangrenosum, muhiccntiic reaculohistiocytosis, and toxic epidermal necrolysis. Odier 

30 skin related conditions treatable by the therapies and combination therapies of the present 
invention include dermatitis herpetiformis. 
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Additional disorders that can be treated with the antibodies or pharmaceutical 

compositions of the invention include graft -vcrsns-host disease, and complications 

resulting from solid organ transplantation, such as heart, liver, skin, kidney, lung (lung 

transplant airway obliteration) or other transplants;, including bone marrow transplants. 

5 Ocular disorders also arc treatable or prevuiiutbie with die disclosed anlML-UU 

antibodies or pharmaceutical compositions, including rhegmatogenous retinal 

detachment, and ijijlannnatory eye disease, including inflammatory eye disuse 

associated with smoking and macular degeneration. 

Antibodies or plmrmaceurical compositions of the invention, as described herein, 

10 are use&l for treating disorders that affect the female reproducing system. I'xamples 

include, but arc not limited to. multiple implant taiJure JriibrtitJty; /trial loss syndrome or 

JV embm» k*ss (spontaneous abortion}; preeclamptic pregnancies or eclampsia; 

endometriosis, chronic cervicitis, and pre-term labor. 

h addition, the antibodies or phannueeuticid compositions of tlie invention are 

15 useful lor treating and/or preventing sciatica, symptoms of aging, ssvere drug reactions 

(for example, 11-2 toxicity or bleomycin-indueed pneumopathy and fibrosis), or to 

suppress tlie inflammatory response prior, during or after the tr&nsfusioiiof allogeneic rati 

blood cells in cardiac or other surgety, or in treating a traumatic injury a limb or joint, 

such c.s traumatic knee injury. Various other medical disorder? treatable with the 

20 disclosed ami-iL-lRl .mtibodies or pharmaceuiical compositions include; multiple 

sclerosis; Behcet's syndrome; Sjogren's syndrome; autoimmune hemolytic anemia; beta 

thalassemia; amyotrophic lateral sclerosis (J.ou (iehrig*3 Disease); Parkinson \s disease; 

and tenosynovitis of unknown cause, as well as % ariata autoimmune disurdcrs or diseases 

associated with hereditary deficiencies, including x-linked menta! retardation. 

25 Furthermore,, the anti-IL-lRl antibodies or piuirmaceuJjeal cumposiliona of t ie 

invention are useful for treating central nervous system (CNfS) tnjuiies. including flic 

effects of neurotoxic neurotransmitters discharged daring excitation of inflamm&uon in 
the central nervous system ;uid to inhibit or prevent the development of glial sea:* at 'dies 

of central nervous system injury. In connection with epilepsy and ihe treatment of 

30 seizures, reducing the seventy and number of recurring seizures, and reducing ihe 

sevsrily of the deleterious effects of seizures, reducing neuronal loss, neuronal 

degeneration, and gliosis assocmred with seizures 
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Additional uses for the antibodies or pharmaceutical compositions of the invention 
include, but are limited to, treating critical illness polyneuropathy and myopathy 
(OENM) acutc polyneuropathy; anorexia nervosa; Bell's palsy; chronic fttigue 
syndrome; transmissible dementia, including Creutzfeld-Jacob disease; deniveliruitir.g 

5 neuropathy; Guillain-Rarrs syndrome; vertebral disc disease; Gulf war syndrome; chronic 
inflammatory ^myelinating polyneuropathy, myasthenia gravis; silent cerebral ischemia; 
sleep disorders, including narcolepsy and sleep apnea; chronic neuronal degeneration; and 
stroke, mohidiitg cerebral ischemic diseases. Still additional uses for the antibodies of the 
invention are anorexia nnd;or anorexic conditions, peritonitis, endotoxemia and septic 

10 whack, granuloma formation, heat stroke, Charg-Strauss syndrome, chronic inflammation 
following acute infections such as tuberculosis arid leprosy, systemic scleroma and 
hypertrophic scarring. 

in other embodiments, avidin fusion proteins comprising an amino acid sequence 
of one of the JI.-1K1 antibodies of the invention can "be constructed for various purposes. 

15 Avidin fusion proteins can be generated, for example, using a mammalian expression 
vector containing cDNA sequence encoding recombinant chickcn avidin adjacent to a 
multiple cloning site for insertion of a specific target gene Itision partner. The vector can 
include an avidin sequence with its endogenous signal sequence to enable secretion of 
discrete fusion gene partners that do not naturally contain signal sequences. The fusion 

20 protein expressed by the vector has an avidin protein tag at the N-termmal portion of ihe 
fusion partner. The fusion strategy as described herein has the capability of secreting 
proteins that are normally expressed mtracelMariy, such as signal transduction genes or 
nuclear hormone receptors. 

Alternatively, a vector can be used that encodes avidin without its endogenous 
25 signal sequence, which will result in C-terminal tagging of fusion protein partners. A C-

rsrminal avidhi fusion also allows for protean secretion based on the endogenous signal 
sequence of the fusion partner, Such a strategy can be applied to allow for correct protein 
processing and folding or lo determine validity of a proposed signal sequence. 
Additionally, the vector can comprise a short nucleotide sequence encoding an amino 

30 acid sequence, which can, act as a specific eossyme-cleavabls substrate, between the avidin 
and fusion partner sequence?, Such enayrae-cleavable sequences allow for separation of 
the fusion partner from the avidin, for purification or protein release purposes. 
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Avidin fision proteins of the invention can be used for example, in rjuibody 

screening, functional characterization (detennirmtion of an antibody's utility as an agonist 

or antagonist, neutralising agent, etc.), epitope mapping, or immunization strategies, 

Avidin fusions of a target protein can also he utilized in pharmokinctic, efficacy or other 

5 standard assay formats, designed to test preclinical samples or clinical patient samples for 

the presence of the therapeutic antibody m blood, urine, or oilier tissue samples. Avidin 

fusion protein partners can l)c prepared as full-length or truncated sequencer specific 

isolated structural domains, or as chimeric scquotccs with other homologs of the fusion 

partner from oihcr species. 

10 Avidin fusion proteins can be expressed using any standard means of introducing 

genes into colls, as described herein and known in ihc art. lite proteins cirn hi expressed 

in, for example, 293 or CIIO cells by transecting the cells with an avidin fusion construct 

hi a solution of lipids, such a5 in lipofectamine- (Invilrogen, Carlsbad, CA,). 

Conditioned media and'or cell lysates from cells expressing tb.e fusion proteins 

15 can be collccted and applied to an assay substrate, such as bioiin-coatcd polystyrene 

beads or Moths-coaled ELISA plates. Collecting the conditioned media and=:or cell lyscte 

can be conducted at a time point that allows for optimum expression of the fusion protein, 

Tlie time point can be determined experimentally by those skilled in the art, but is usually 

about 48 hours post-transleclion. Fusion proteins cart also be analyzed at Ihe cell 

20 membrane or hitracellularly for expression and functionality in binding known ligands, 

receptors, or antibodies. 

Avidin fusion proteins of the invention can be analyzed by any known or 

previously characterized method that utilizes biotin-avidin interactions. Such methods 

include, but are not limited lo, flow cytometry and fluorescent imagmgftmcroscopy. For 

25 example, avidin fusions expressed in media or ccll lysates can be applied to biotm-coated 

beads and stained with a fluorcsecntly tagged anti-avidin antibody to indicate expression 

level. Also, fluorescent antibodies can be applied that recognize the specific ±sion 

protein partner in a mnltieolorimetric assay format. Additionally, unlabeled antibodies 
specific for the fusion protein partner can bo applied simultaneously with fhioreseontly 

30 tagged antibodies in a competition assay. 

In certain embodiments, the invention, provides methods for mapping epitopes 

using avidin fusion proteins. An example of an epitope mapping method of the invention 
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in provided below with respect to mapping epitopes for autl-tL-lRl antibodies, However. 

one of skill in the art will recognize that such methods can be readily applied to mapping 

epitopes tor any antibody and is nut limited to anlML-lRl antibodies. Fo.r example, 

cDNA encoding chicken avidin (with endogenous signal sequence) can be joined with the 

5 5s end of cDNAs encoding a protein of interest (ie, a protein that is recognized by 

antibodies for which determining an epitope is deaired)_fused to a FLAG-tag sequence at 

the V end. The iTAG-tagged fusion genes can be assembled in an expression vector 

using conventional molecular techniques. A panel of mutant avidin-PLAG tagged 

proteins in which certain amino acids have been substituted (e.g., with corresponding 

10 amino acid residue?, from another animal species) can be generated using conventional 

techniques, The mutant and wild type proteins can bo expressed in host ccflfi and binding 

of the wild-type or mutant proteins with an antibody of interest can be detected using, for 

example, Western blot analysis or bead-based binding assays as described herein. Thus, 

an epitope can be defined by determining which substitutions in the mutant proteins 

15 destroy binding to Ihe antibody of interest. 

EXAMPLES 

Ihc following examples, including the experiments conducted and results 

achieved are provided for illustrative purposes only arid arc not to l>e construed as 

20 limiting the invention. 

Example 1 

froductlon ofllu man Monoclonal Antibodies Against iiiteiienkm-l Receptor Type 
i(iL-mt) 

Transact.ID HnMah Mice 

"25 Fully human monoclonal antibodies to IL-l receptor type 1 (1L-1R1) were 

prepared using the HCo7 strain of transgenic mice, winch expresses human antibody 

genes. In each of these mouse strains, the endogenous mouse kappa light chain gene has 
been homozygously disrupted as described in Chen et al (19.93, EMMQ J, 12:813-820), 

and the endogenous mouse heavy chain gene has been homozygous!}* disrupted as 

3D described m Example 1 of International Patent Application Publication No. WO 01/09187 

(incorporated by reference). Each of these mouse strains carries a human kappa light 
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chain inmstgone. KCo5, as described in Fishwild u* <d. (1996, Nature Biotechnology 

14:845-35 f). The HCu7 strain carries the HCo? human heavy chain traasgene as 

described in U.S. Patent Nos, 5,545,806; 5,625.825; and 5,545.80? (incorporated by 
reference). The UCo7 smun is referred to herein as HuMab mice. 

5 

HnMah Immunisations 

To generate u;lly human monoclonal antibodies to 1L-1RL HuMab mice were 

immunized with purified recombinant IMRLl derived from insect or mammalian cells 

(for example, CHO cells) as antigen. General irmrmnimion ^ehernen for HuMab niiee 

10 are described in Lonberg ct ai. 0994, Nature 30&856-S51* Fklm-ild ei supra, and 

International Patent Application Publication N'o, WO 9^/24884, the teachings of each of 

which are incorporated by reference). Mice were ft-lo weeks of aye upon tlx- first 

infusion of antigen. A purified recombinant preparation (25-50 //g) o»f iURi antigen 

(e,g,. purified from tEmsJ.ccled insect or mammalian celis expressing IL-IR1) was n^d to 

15 itr.:ruuii/.s the- HuMab miuc intraperitoneally (TP) or Mibcuuneeusly (Sc). 

Immunizations of HuMab transgenic mice were achwved antigen in 

complete Pretmd's adjuvant and two injections, followed by Z-4 weeks II3 immunization 

(np to a total of 11 itiummi/atioiis) with the antigen in incomplete Fruund's adjuvant 

Several d^zen mice were immunized Or ctich a.iii^eiu A total of 149 nm:c of the HCcv" 

IK* strain %voro mmmnized with H.4R1. The Immune response was monitored Wy 

retrooibiral bleeds. 

To select IIuMab mice producing anlitK*dies that bound II -1RI, serr; from 

immunized micc were tested l)y EL1SA. as described by Fishwild at al,, supra. Briufly, 

microliter plate* were coaled with purified recombinant TL-1R1 from insect or 

25 mammalian, cells ai 1-2 />g/mL m PBS and 50 pUwM incubated a1 •%% overnight, ihen 

blocked with 20ft //L%eil of 5% ohickon serum in PBS/Tween (0.05%). Dilutions of 

plasma from il -1 Rl-imnumiicd mice vsere added i>:> each well and incubated for 1-2 

hours al ambient temperature. The plates were washed with PB&Twccn and then 

incubated with .1 goat-anti-human IeG Fc-apetitic polyulajial reagent conjugated to 

30 horseradish peroxidase iHRFji for 1 hour at room temperature. Plates wore washed with 

PBS* iween and incubated with a goal anti-human IgG He-specific- polyclonal reagent 
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conjugaied to horseradish peroxidase (IIRP) for 1 hour at room temperature. After 

washing, the plates wore developed with ABTS substrate (Sigma Chemical Co., St. Louiss 

MO, Catalog No, A-1888, 0.22 ra^mL) and analyzed spectropiiotomoiriedly at OD of 

415-495, Mice with sufficient titers of anti-IL-lRl human immunoglobulin were used to 

5 produce monoclonal antibodies as described below. 

Generation of hvbridomas producing human monoclonal antibodies to IL-1R1 

Mice were prepared lor monoclonal antibody production by boasting with antigen, 

intravenously 2 days before sacrito, and spleens were removed thereafter. The mouse 

10 splenoeytes were isolated from the HuMab mice and fused with PTiG to a mouse 

myeloma cell line using standard protocols. Typically, 20-30 fusions for each antigen 

wct'O performed. 

Briefly, single cell suspensions of splenic- lymphocytes from immunized mice 

were fused to one-fourth the number of P3X63-AgS.653 nonsecreting mouse myeloma 

15 cells (A.T.C.C., Accession No. CRT- I5S0) or Sf 2/0 nonsecreting mouse myeloma cells 

(A.T.C.C., CRL 15S1) witli 50% VliCi (Sigma). Cells were plated at approximately 

] x lOTwell in tlat bottom microtiter plates, followed by about a two week incubation in 

selective medium containing 10% fetal bovine serum, 10% P388D1- (A.T.C.C., 

Accession No, CRL TTB-63) conditioned medium, 3-5% origen (IGHN) in DMBM 

20 {Mediatech, Catalog No. CRL 10013, with high glucose, irglirtaraiue and sodium 

pvnvate) plus S mM HEP11S, 0.055 mil 2-mercapiocthanol 50 mg'mL gomamycin mid 

Lx 1IAT (Sigma3 Catalog No. CRL P-7185). After 1-2 weeks, cells were cultured in 
medium m which the HAT was replaced with HI". 

The resulting hvbridomas were screened for the production of antigen-specific 

25. antibodies. Individual walls were screened by BLISA (described above) for human aud­

it--1R1 monoclonal IgG antibodies. Once extensive hybridoma growth occurred, 

msdium was monitored usually after 10-14 days. Antibody-sccreting hybridomas were 

repkted, screened again ami., if still positive for human lgG, anti-IE-IR1 monoclonal 

antibodies were subcloned at least twice by limiting dilution. The stable subclones- were 

30 then cultured m vitro to generate small amounts of antibody in tissue culture medium for 
characterization. 
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An ELISA assay as described above was used to screen for fcybridomas thai 

showed positive reactivity with 1L-1RI immimogcn, Hybridomas secreting a monoclonal 

5 antibody that bound with high avidity to IL-IRi were subcloned and farther 

characterized. One clone from cach hybridoma, which retained the reactivity of parent 

cells (as determined by ELISA), was chosen for making a 5-10 vial cell bank stored in 

liquid nitrogen. 

An isotype-speciilc ELISA was performed to determine the isotype of tlie 

10 monoclonal antibodies produced as disclosed herein. In these experiments, microliter 

plate wells were coated with 50 //Dwell of a solution ol" 1 p$ftnL of" mouse anti-human 

kappa light chain in PBS and hcubated at 4°C overnight. After blocking with 5% 

chicken serum, the plates were reacted with supernatant from each tested monoclonal 

antibody and a purified isotype control. Plates were incubated id ambient ternperafcre tor 

15 1-2- hours. The wells were then rcactcd with either human IgGI, 1gG2 or IgG4-spcrilk 

horseradish peroxidase-conjngatcd goat anti-human polyclonal attiLsera and plates were 

developed and analyzed as described below. 

Monoclonal antibodies purified from hybridoma supernatants that showed 

significant binding to JL-lRl as detected by ELISA were finite tested for biological 

20 activity using in vitro binding assays and human chondrocyte and whole blood cell-based 

assays. Hie antibodies Ihat displayed the best activity were designated 15C4, 26F5, 

27K2, 24E12, and 10H7. Tlie antibodies were subjected to n preliminary epitope sorting 
experiment KfJSA plates were coated with human RIL- LR I (1+2+3 domain), truncated 

human sIL-lRl (1-1-2 domain), rat sIL-lRl, human sU.-lR type II and ovalbumin 

25 (negative control). Antibody binding was detected with a horseradish peroxidase-

conjugated anti-Human Fc antibody (Pierce Chemical Co., Rockford, IL), The results are 

summarized in Tr.b1c 2. A check mark (\'} in Titbb 2 represents a positive result for 

binding; "X" represents a negative resalt Antibodies 15C4, 2AV5,27F2 and 24EI2 bind 

only fbe 1L-1R1 protein that has all three extracellular domains, indicating thai the 

3D epitopes for each fall within tho third domain. Antibody 10117 binds both the full-length 

extracellular domain IL-IRI and also a truncated protein that has only domains 1 and 2. 
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demonstrating that the epitope for this antibody lies within either domain 1 or 2, Nous of 

the- antibodies tested has cross-reactivity with human type 1 j receptor or rat IL- l RI, 

Table 2 

Antibody 
OA 

{Nugaiivo Control) 
Hu SIL-1R1 

(1+2+3 Domain) 
m s!L»lR1 

(1+2 Domain) 
HuslL-1RI! 

[1+2+3 Domain) 
Rat sIL-IRl 

(1+2*3 Domain) 

15C4 X 15C4 X "H X X X 

X 26F5 

27F2 

X V X X X 26F5 

27F2 X 
t X X X 

26F5 

27F2 

24E12 X V X X X 24E12 

i0H7 X 1 s V X X i0H7 

5 Example 2 

In Vitro inhibition of IL-l Rceeptor Type 1 Complex Formation by auti-1 I ,-1 I.U 

Antibodies 

The ability of the anybodies to inhibit the extracellular binding events required ihr 

IL-l signaling was racked with recombinant proteins in vitro in an assay in which II.-1 

'0 Ending u» LL-IR result in formation of a high affinity binding site for IF-lRAcl1, The 

hi r ding ol' IL-lRAcl* to IL-l-hound TI.-1R (iciered to us "complex lbrrrmtion") if? 

measured as follows. Recombinant proteins were incubated in binding assays in 
ndcrothur in the aosc:ice (control) cr presence of antibodies. IC?o values were 

derived fro in comparisons rvf control values to values obtained in the presence of antibody 

15 at concentrations between f 0 l\l and 1 i Cvf, Tn brief, the assay was conducted as follows 

Bioiinyhucd IL-1R1 and strcptavidin-cnatcd beads (Dymik Dynaheads M-2&) were 

dispensed in microtifcr plate*. Antibody was ihon added to the appropriate wells m a 

serial dilution covering a broad rango of concentrations. lL~ljS or IL-l a was added at a 

concentration of 1 nM, arj ILlRAeP labeled with ruthenium (prepared with NHS-Tug 

20 (IOhN) according to IGt'.N protocols) was added at ,i final concentration of 5 nM. After 

incubation for I hour at room temperature, the binding reaction was analyzed with either 

an GRIGEN™ 1.5 or MR mstnimtmt (IGEM International Inc.). IL- IRAcP binding to TL-
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I bound IL-1R1 was determined by detecting the electrocbemituninesccnco signal 
associated with the IL-! RX bound btsals, The reduction of signal resulting from antibody 
competition. of either IL-l or IL-lRAeP "binding was calculated as percentage of ECL 
signal lor maximum binding (no competition). 

5 Tho inhibition response curve foe each antibody in these binding assays was 
established and ICsu* 'were derived using PRJSMW software. The results for inhibition of 
IL-1 p induced binding events are depicted by Ilie graph in Figure 12. The IC» values for 
inhibition of complcx formation arc shown in Tabic 3 below. Antibodies 15C4. 26F5, 
27F2, ai;d 24E12 strongly inhibit complex formation. These antibodies arc all IL-1R1 

10 third domain binders, as described above. Antibody 10117 belongs li> a class of antibodies 
that binds io a construct of the IL-l R lacking the third domain. 10H7 is a less potent 
inhibitor of IIA driven binding of IL-lRAcP than the third domain binders. Complex 
formation inhibition by the antibodit* of the invention was compared with inhibition by 
IL-lra. The third domain binders demonstrated similar or slightly greater ability to 

15 inhibit complex formation by comparison with IL-1 ra. 

Figure 13 depicts die ability of antibody 15C4 to inhibit 1L4R1 /IL-1 ca/R AeP 
complex formation, The XC50 for IL-lRl/IL-lo/RAcP complex formation was 43 pM. 

Table 3 

Human antML-lKl 
15C4 26F5 2TF2 24E12 10H7 rtMra 

: IC>0 > pM -JJJ pM 333 I'M 5 "3 11M W r.r.I 

• 95% Cojifiilt-nce 7: pM t'j ilv IIS nM V.i lY) 214pMlc5I7 225 pM t-s 542 | 2.(. 11M to 7.5 
| limits pM pM pM j r.M 7-13 ;:M 

20 

Example 3 

Anti-IL-lRl Antibodies Inhibit Binding of IL-tg and IL-lra to Receptor 

The ability of unti-lL-lR I antibodies 10 inhibit binding of either IT - 3 p or IL-lra 
to 1L-1R1 was assessed in an assay with recombinant proteins. I'he reaction mixture 

25 contained 0.1 mgfaiL Dynabeads M-280 Strcptavidin (Dytml) and 1 nM btotmylated IL-
1RL Antibodies were added at concentrations from 320 nM to 0.3 nM, Addition of 
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ruthenium-tagged TL-lp (5 nM) or IL-lra (1 nM) initiated binding that prodded for J. 
hour at room tcmperaurre. The roaetion mixtures were rnciisurcd as above vising i\a 
OKIGEN™ 1.5 or MS instrument (J0EX International Inc.), Competition was calculated 
as the percentage of KCL signal for maximum binding (no competition). Antibodies 

5 15C4. 2<SF5s and 27F2, the mo.it potent antibodies, block ligand (IL-i.3) binding to 
receptor, but do rot significantly interfere with the binding of IL-lra compared with IgG 
control. In contrast. antibody 24E12 binds receptor but does not block TL-13 or IL-lra. 
binding to receptor. Thus, antibody 24E12 represents a unique class of third domain 
binders distinct from the class represented by 1.5C4, 26F5, and 21V2. Antibody 10H7 

J 0 inhibits both II .-!£ and I! .-1 ra from binding to the receptor. The results arc summarized 
iti Figure 14, 

Example 4 

Chondrocyte ami Human Whole Blood Assays 

15 Primary human chondrocytes (Cell Applications Inc., Saw Diego, CA) were 
seeded into 96-well plates at a density of 10,000 cells/weli m DMLM media containing 
1% PBS and 1% Pen Strep (GlBCOj. Cells were allowed LO recover overnight before 
addition of aiitWLl-RI antibodies at concentrations ranging from 10 nM to 0.1 pM far 20 
minutes, IL-l 5 was added to a concentration of 1 p\l { -ECsa) and culture supernatant 

2'j were harvested after 16 hotiis incubation at 37*C. IL-6 levels in tlie supernatant were 
measured using au ELISA iPieree-Lndogcn, Rockford. 1U C<it# EH2I1.-65) according to 
the manufacturer's irsirnetioiis. The inhibition rcsptw.sc curve tor cuch antibody of ihc 
invention in the cell-hascd assays was established and 10*n values were derived ming 
PRISM software. Antibodies 15C4, 26F5, and 27F2 are potent inhibitor of IL-1 

'25 signaling compared-wish tl.-fra (Figure ISKh Antibodies 24E12 and tOH7 arc markedly 
less potent than 15C4 and 27F2 (Figure 15B). The K\> \aluc3 for inhibition of IL-lp 
induccd IL-6 production human chondrocytes arc shown in Tables 4A and -B 
(corresponding to Figure ISA and I5B respectively). 

Anti-ljL-lRl monoclonal antibodies 15C4, 26F5, and 27F2 wore pre-incubated 
?A} 40-60 minutes with human whole blood collected from normal volunteers in sodium 

heparin vaeutainors, The assays wen? raft as follows; 100 ill, freshly .isolated blood wag 
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atiquotcd wells of a 96-wcl! plate. 50 of antibody was added in RPMl medium 

containing 10% human AB scrum. LL-L? was ilicn added at a concentration of 30 pM 

(EOv). Cuter supernatant* were harvested after 18 hours. and 11,-6 levels in ihe 

supernatant were measured using an ETJSA. A* a co/iind. JT- Lra was prc-incubated <10-

60 mitmtes with whole hlgod and IL-6 production was measured as above, The three 

ariti-IL-1 R1 antibodies blocked 1L-J activity with potency comparable to thai of IL-lra 

(Figure 16), 'the 1C50 values for inhibition ofTL-l-induced pnxtuutioE in human 
whole blood ire shown in Tabic 5. 

"I able 4A 

Human anii«IL4Rl Antibodies f 
_ 15Ct > " 27F2 "' 2r£5 T rti >lra __ 

"lCSO* 10 pM "52pM 26 rM ~ 8 32 tM 
15fMlolSp&1 SlpMlQ^pM , :»>pMi»?<5p\t : 22 r-^o4fipM j 

Table 4B 

Human auti-IL-lRl Antibodies 
ISC4 27F2 ! ion? 24K12 rtL-ra 

1CS0 7PM ; s PM 7.5 pM MA 2i) :LV! 
95% Confidrarf i.8 p!v1 to 7,9 22 pM lo 35 1 5X> «M lo 10 XJA , 17 pM to 23 

Limits rM pM ! nM ' pM 

Table 5 

Duuor Analysis ; 
I'aramtim ; 15(1 26 

» 1CW 41* 
mi 

1314) 

I JtrtU 

27F2 
2>«y p*>! 

11.-Ira 

1,\ pM 

4" pM taX^pM ' 21} if 7^3 >.? fn vM ? 12- -i'l 

C 
I 

ir. EM \v-7k; 

*» pM to 20S pfc' «1 FVI JO iOI pM 

.iM iM 

to :iM | i6.'rv.'f-<n5rt: 

Composite 1C50 136 pM *73 ?\i *b~pM 

(Poofcd DQTU) 55% C'niiiMLtiiKC 
l.hm'h 

; U»?p 203 nK •/« ;A*. , 

'^pM 

Mutagenesis and Epitope Manning 
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Site directed mutagenesis (Altered Sites® Tn Vitro Mutagenesis System, Iomega, 

Madison WI) of IL-IRt was used TO prepare a panel of mutant proteins ("mutem") hi 

which rat amino acid residues were substituted for the corresponding human sequence. 

Fifteen different mutated plasmids were constructed (sec numbered bars in Figure 17). 

5 Plasmids encoding these substituted proteins and the parental E -1R1 were tran^icMUly 

hansieelcd in CTTO colls. Mock temsfectants were generated us negative amtruls. 

Conditioned medium (CM) from these cells was concentrate -20-fold using Cenlrinrep 

lu concentration cohimos (Amfcon). Expression of the muteins was assessed by SDS-

FACiE and Western blotting. Thirteen mutant proteins were expressed m levels that 

10 allowed evaluation of antibody binding. The proteins worn loaded onto a gel, 

deetrophoresed and transferred to membranes. The membranes * ere blocked in 1% milk 

in PBS, D.1% Tweej>20 and then incubated for 1 hour m mom temperature with untMi -

Hi antibodies 15(14, 27F2, or 24E12 at 0,5 ug/rrL in PBS. 0,1% Tween-20 Alter 

washing, membranes were incubated with |Soai anti-human TuG-Fc-fiRP. Signal was 

15 detected using chcmilutnineseence (ECU) substrate (Pierce Chemical Co., Ruekfaid, IL). 

Human specific sequences critical for antibody binding were identified as those that when 

substituted with nil sequences reduced or eliminated ECf signal, 15C4 recognition of 

m ounts l, 2, A and If; was impaired when compared to 24E12 (Figure IfL top panels 

Similarly. 27F2 binding to mutants 1, 2 and 4 was impaired (Figure IS, middle panel). 

20 24E12 bad no significant binding to mutants 12,13,14 and 15 (Figure 18, bottom panel). 

Isolation and characterization of human anti-IL-lRl antibodies ha & identified 

ihret distinct classes of competitive antibodies (Figure 19). The strongest inhibitors of 

IT.-J. biological activity, as demonstrated by eclf-based bxoa&says, are those antibodies that 

bir.il Ihc third domain of B.-1R 1 and prevent JLl»fl association. Epitope mapping 

25 experiments using a pam:l of third domain mutant proteins has demonstrated that ibis 

class of antibodies, which included 15C4. 27F2 and 26F5, shares m overlapping bm no! 

identical, conformational epitope. Figures 20 and 21 illustrate the position of 15C4 

epitopes on the third domain of the IL-l rcccptor, in a ribbon diagram of IL-lra hound IL-

1 receptor (Scbreuder et aL 1997. Nature 3S<5: £94-200). The IL-l reccptor residues tint 

30 (imm binding of ihe most potent class of antibodies are illustrated in gray. These 

antibodies have demonstrated superior potency, and thus these epitopes define binding 

sites for antibodies of a superior class. The 15C4 md 27F2 binding sites are overlapping 
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but not identical, as determined by Ike mutational analysis of the 15 different sites within 
TL-1R1 described above. The sites are depleted in Figure 17 as numbered bars above the 

protein sequence. Critical sites of interaction appear to be within imitations at sites 1 

(LSJ)lA; SEQ ID NO; 41), 2 (VIDE; SEQ ID HO; 42), 4 (YSV) and 10 (TCI'A; *SKQ TD 

S NO; 43), 1504 and 27F2 binding sites are comprised within sites 1 and 2, ainec 

substitution of tlie iat residues for the human residues in either site abolishes binding, 

27F2 differs from 15C4 in that changes in site 4 completely abolish its binding, whereas 

15C4 binding is reduced but not completely eliminated. Mutation 10 al*c rednee* 15C4 

binding, bin 27F2 has no obvious interaction with this site. Examination of tlie crystal 

10 structure reveals ihat these residues define a face of the third domain that is oriented 

towards the space occupied by bound ligand (Figures 20 and 21) (Vigers ct al., 1997, 

Nature 386:19(K194Y 

'Ihe second class of antibodies identified, represented by 10117, docs not require 

the third domain for binding, and unlike die preferred class, inhibits IL-lra binding. This 

! 5 class is active in biuassays, but is less potent than die preferred class. 

lii contrast to the strong inhibition of IL-l bioassays with the preferred class of 

sndbodies. 24E12 is an ineffective inhibitor in hiuassays. Antibody 24E12 inhibits the 

binding of IL-lRAeP with IL-l-bound 1L-1U, The epitope for this class of antibodies, 

defined by mutants 12, 13, 14 and 15, is proximal to the transmembrane domain of TL~ 

20 1RL, and is in a region not directly involved in either IL-l or IL-lra binding (Figure 22). 

Example 6 

dotting flic anti-.tL-l R1 Antibody Heavy and T ,i*i\it Chains 

Cloning of the atitl-iL-lRT 15C4 MAb Light ('hatn 

25 The light chains lor three hvbridomas expressing alL-lRl binding monoclonal 

antibodies. 15C4S 27F2, and 26F5 were cloned into tlie mammalian cell expression vector 

pDSR»19 (see Totcmaitonal Application, Publication 'No. WO 90A4363, which k herein 

incorporated by reference for any purpose), Tho construction of tho piasmid encoding the 

15C4 kappa light chain is explicitly described herein; cloning of tlie other light chain. 

>0 species was performed using similar procedures. The cdL-1 Rl kappa light chain variable 
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region was obtained using polymerase chain reaction (PCR) amplification methods from 

first stand cDNA prepared from aIL-1R1 hybridoma 15C4 total, RNA prepared using 

TEUzol© reagent (Fnvitrogea). First strand cT>NA. was synthesized using a random primer 

with au sxUsmon adapter (5s- GGC COG ATA. GGC CXC CAN NNN KW - T; SBQ 

5 II) XO: 44} and 5' RACE (rapid amplification of cDNA ends) was performed using the 

fioncRacer™ Kir (Invitrogen). For the complete light chain, the forward primer was the 

Gc-neRacer1"" nested primer (5" GGA CAC TGA CAT GGA CTG AAG GAG i'A -3'; 

SEQ ID XO; 45) and the reverse primer was S*~ GGG GTC AGG CTG GAA CTG AGO 

-3' (SHQ D) XO; 46), The RACE products were cloned into pCR4- 1*01*0 (Ttwitrogcn) 

10 and the DMA sequences were determined. The 15C4 kappa chain consensus DNA 

sequim.ee was used to design primers for fall-length antibody chain PCR amplification, 

The 5* kappa PCR. primer encoded the annuo tennitms of the signal sequence, an Xhal 

restriction enzyme site, and an optimized Kozak sequence (5'- CAG CAG AAG CTT 

CTA GAC CAC CAT GTC GCC ATC ACA ACT CAT TGG Q -V; SEQ B> NO: 47), 

15 The 3? primer encoded the carhoxyl terminus and termination codon, as well as a Sail 
restriction rite ($*- CIT GTC GAC TCA ACA CTC TCC CCT GIT GAA OCT C -3s; 

SEQ ID NO: 48). 

5' uTMRl 15C4 kappa primer (SBQ ID HO; 47); 

20 5'- CAG CAG AAG CTJ CTA GAC CAC CAT GTC GCC ATC ACA ACT 

Xhal Kozak M S P S Q L 
CAT TGG G-3' 

I G (SEQ m NO: 49) 

25 3' alL-IRl 15C4 kappa primer (SEQ TD NO: 48); 

5C1T GTC GAC TCA ACA CTC TCC CCT GTT GAA OCT C -3 • 

Sail • C li G R N V 8 (SKQ1D NfO: 50) 

The full-length cxIL-lRt 15C4 kappa chain clone was obtained using a pCR4: 

30 15C4 kappa clono by PCR amplification with the 5f and 3s ccH-tRi 15C4 kappa 

The PCR reaction generated a 733 base pair product encoding the 233 amino acids 

residues (including the 19 amino acid kappa chain signal sequence) of the oJL-l Rl 15Q4 
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Jiiippa chain, The PCR product was purified a QIAquicfc PCR Purification kit 

(Qiagen Cat. No.23104), cut with Xbtil mid Szl\t g^l isolated and purified u^ing a 

QlAquick Gel Extraction kit (Qiagcn Cat, No.28704). This PCR fruumcr.t containing the 

eomplcic alL-lRl 15C4 kappa chain was then li«atcd into the mammalian expression 

vector pDSRaly. The 15C4 kappa chain expression done was DNA sequenced. w 

confirm thai il encoded ihc same peptide that was identi fted m the 15C4 hybiitkniM. The 

Una! expression vector, pDSRccI9:!5C4 kappa is 5468 tee pairs and contains the seven 

functional reeions described in Table 6. 

Table 6 
flu-Krul P.asr 
Pari Nurab-^L 

' 2 to S.«i 

SS2 to 2027 

2u31 to 3947 

1949 <n 4292 

4299 to 4565 

A tian-criplion termination-polviuienylation signal from the tt-subunil of 
the bovine pituitary glycoprotein hormone ta-FSMj (Goodwin et al, . 
1983, Xucleie Acids Res. 11:6873-82; GcuhanK Accusant) Number I 
XQQ0ft4) __ 
A mouse dihydtofolate reductase (DifFR; niimgene eonrainim»: the 
endogenous mouse D11FR promoter, the cDls A codim* sequences, and , 
the 1)111-R transcription termi R aih> p 0 h ade n y iut?. vi signals (Gsfescr et j 
ai. 1982. Pma Natl, Acad. $a. Yl & A. 79:6522-6: Nnnbcrg ci ul, 1980, 
Cell 125355.64: Se&er et al, 19*2, J. Biol Chem. 257:5143-7; 
McCinWMI vtal, 1985,./: Biol Chem. 260:2307-14) 
pBR322 sequences containing ihe ampieiliin resistance marker gene and 
the origin for replication of tho plasmid in E, coli (Genhank Accession 
Number J0I7 
An SY40 curly promoter, enhancer and origin of replication (Takcbe ct j 
a!-,, 19S8, Mot Cell Biol 8:466-72, Genbatrk Accession "Number j 
J024Q0) 
A translations! cnhancer eleinoiii from flis: HTLV-1 L'l R domain 
fSciki & Hi, mX Proc. Nail Jar,I StL U. S. A. §£Xi4$-?2s Ge.ibauk | 
Acccssion Number J02029) 

4574 to 4730 An imrcB from the SV40 16S, 19$ splice donor-acceptor signals: 
i (Okavama and Berg. 1983, Mai Cell Biol. 3:28U-9» Gettbank Accession ! 
' Number JQ240Q) _ _ ; 

4755 to 5458 ' The 15C4 kappa light chain cDNA between the T&Vjl ami Sail ? 

15 Construction of pl).SR19;lilgGlCn 

A pl*)SR«t9:iat variable region/human constant region le.Gl frNTvhChl) MAh 

expression plasmid was constructed as ths result of a three-piece ligano~j of Xhal aid 
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fivnlil terminated rat antibody variable region PCR product, (lie human IgGl constant 

region (CH . hinge, Cjy and Cu, domains) derived by Sail cleavage and gel isolation o! 

rhc /frwBl and Sail fragment ftom the linear ptasmid pDSR<zl9*.hlgGl Of.- (HmdUt and 

HsmKl cuds) and a linearized pDSRa!9 with AM and SalI ends (see co-owned a«d co­

pending U.S. Provisional Patent Application No, 60:370,407, Bled April 5, 2002, "llum.iu 

And-OPGL Neutralising Antibodies As Selective OPGT. Pathway Inhibitors." 

incorporated by reference). The final expression vector. pT)SKrtJ9:r*l variable 

tx'gion/huniuii eomAam region IgOl (rVh/hChl), is 6158 base pairs and contains the 7 

functional regions described in Table 7, 

Hnsinid 
Pai- Nimilxar: 

Table 7 

2 to SSI A transcription tenniriation/polyadenylation signal from the ct-subumi of 
tlie bovine pituitary glycoprotein hormone (ct-FSH) (Goodwin at al.. 
1983, Nucleic Amis Res, JT:6873-82; Gcnbank Accession Number 
X00004) 

8^2 to 2027 A mouse dihydrofblate reductase (DTTFR) rainigene containing the 
endogenous mouse DHFE promoter, tlie cDNA coding sequences, and 
tlie DHFR transcription termination/polvadenylation sicnafe (Gasscr ct 
<iL 1982. Prou Nad, Acad Set U. S. A. 28:6522-6; Ntmbcrg m nt„ 
19*0. Cell JMW55-64; Seizer et aL 15)82, J, Biol Chem, 257:5143-7; 
NlcCirosan t>i 1985, J BhL Chem, 260:2307-14) 

2031 to 3.947 pBR322 *cij»enecs containing ihc ampieiliin resistance -marker gene and 
ihe origin fur replication of the plasmid in E. coli (Gtsnbank Accession 
Number J01749) 

3949 io 4292 An SV40 early promoter, enhancer and origin of replication (Takchc ci 
al, 1988, Mm Cell Mol $>$66-72, Getibank Accession Number 

\ )i J2400) 
4299to 4565 A ti.iiislationa! enhancer element from theHTLV-J TTR domain 

fSeiki <?f al.y 1983, Proa Natl. Acad. Sci U. S. A, 80:3618-22, Genbank 
Accession Number J02029) 

45?4 to 4 *'30 

4755 to 615S 

Ail iatron from the SY40 16S. 19S splice donor'acceptor signals 
(Okavama and Berg, 19S3. A1W. C*U BioL 3:280-9, Gcnbank Accession 
Number J02400) 

L 

The rVh/hChl heavy chain cDNA between thQXbul and Salt sites. This 
heavy chain fragment sequence is shown below (SHQ ID NO:51) with 
tlie .sequence* of the restriction sites underlined: 

A'i<::rk 
TQi_\G ACCAC'CATGCT ACATCAGGOT CAGCTTAG IT TTCCTTGTCC 

TiTTCAlAAA AGGTGTCCAG TtrITJAOGTAO AACI'GGTGGA 
GTCTGGUGOC OGCTTACTAC AACCTGGAAG (HXCATOACA 
CFOTCTGTG CAGCCICCJGG ATyCKCn'rC AGAACXTATG GCATGGCLTO 
GGTCCGCCACTGCCCCAACGA AGC5GTOTGGA OVQOO ICiVA 
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TGAATTACTQ CTAGTGGTGG TACCACC7TAC TATCGAGACTT CCGTOAAGGG 
CCGC1TCACT ATTTTTAGGG ATAATGCAAA AAGTACCCTA TACCTGCAGA 
TGGACAGTCC GAGG'ICTGAG GACACGGCCA CTTATTi'CTG 'L ACATCAAT.T 

TCGGAATACT GGGGCCACGG AGTCATGGTC ACCGTCTCTA 
GTGCCTCCACCAAGGGCCCA TCGGTCTTCC CCCTGGCACC CTOCTCCAAG 
AGCACCTCTGGGGCX'ACAGC GGCCCrOGGC TCKXTGGTCA AGGACTACTT 
CCCCGAACCG GTGACGGTGT CGTOGAACTC AGGCGCCCTG 
ACCAGCGGCG TGCACACCIT CCGOOCTGTC CTACAGrCCl CAGGACTCTA 
CTCCCTCAGC AGCXJKJGTGACX^G TGCCCTC CAGCAGCTTG GGCACCCAGA 
CCTACATCTG CAACXTTGAATCAGAAGCXCA GCAACACCAA 
GGTGGACAAG A AAGUTGAGC CCAAATCrrG TGACAAAACT 
CACACATGCC CACCGTGCCC AGCACCTGAA CTCCTGGGGG 
GACCGTCAGT CnCCTCTTC CCCCCAAAAC CCAAGGACAC CCTCATGA'rc 
TCCCGGACCC CTGAGGTCAC ATGCGIGGTG GTGGACGTGA 
GCCACGAAGACCCTGAGGTC AAGTTCAACT GGTACGTGGA 
CGGCGTGGAG GTGCATAATG CGAAGACAAA GCCGCGGGAG 
GAGCAGTACA ACAGCACGTA CCGTGTGGTC AGCGTCCTCA 
CCGTCCTOCA CCAGGACTGG CTGAATGGCA 
AGGAGTACAAC3TGCAAGGTC TCCAACAAAG CCCTOCCAGC 
CCCCATCCJAG AAAACCATCTCCAAAGCCAA AGGGCAGCCC 
CGAGAACCAC AGGTGTACAC CCTGCCCCCA TCCCGGGATG 
AGCTGACCAA GAACCAGGTC AGCCTGACCr GCCTGGTCAA 
AGGCTTCTAT CCCAGCGACA TCGCCXiTGGA GTGGGAGAOC 
AATGGGCAGCCGG AGAACAA CTACAAGACC ACGCCTCCCG 
TGCTGGACTC CGACGGCTCC 1TCTTCCTCT ATAGCAAGCT CACCGTGGAC 
AAGAGCAGGT GGCAGCAGGG GAACGTCTTCTCATGCTCCO 
TGATGGATQA GGCTCTGCAC AACCACTACA CGCAGAAGAG 
CXnCTCCCTG TCTCOGGGTA 

The linear plasmid pDSRal9:hIgGlCH was prepared by digesting the pDSR19:rat 

variable region/human constant region IgGl plasmid with the restriction enzymes Xhal 

and BsmBl to remove the rat variable region and purified using a QTAquick Gel 

5 Extraction kit. The linear plasmid pDSRal9:hIgGlCn containing the 1 kbp human IgGl 

constant region domain was used to accept hybridoma derived alL-lR antibody variable 

regions. 

Cloning of the antHLl-RI 15C4 MAb Heavy Chain 

10 The heavy chains for ten hybtidomas expressing alLl-RI binding monoclonal 

antibodies, 15C4, 27F2, and 26F5 were cloned into the mammalian ccll expression vector 

pDSRal9. The construction of the plasmid encoding the 15C4 heavy chain is explicitly 

described; cloning of tlie other heavy chain species was performed using similar 

procedures. The ocIL-lRl 15C4 heavy chain variable region was obtained using PCR 

15 amplication methods from first strand cDNA prepared from alLl-RI hybridoma 15C4 
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total RNA prepared usir.£ TRlzoltt ragout First strand cDNA was synthesized using a 

random primer with an extension adapter (5'- (1GC CGG ATA GGC CTC CAN NNN 

NNT -3": SBQ TD ISO: 44) and a 5* RACE (rapid amplification of cDNA ends) was 

performed using flic GenoRaeur1* Kit For ihe partial length hoavy chain, the forward 

5 primer was the GcneRnc-ertM tested primer (5' GGA CAC TGA CAT GGA CTG AAG 

GAG TA -3"; SEQ 11) MO: 45) and the revme primer was 5*- TGA GGA OGC TGA 

CCA CAC G -3' (SF.Q ID NO 52,). The RACE products were cloned into pCR4-TOPO 

and ihe DiSA sequences were determined. The 15C4 heavy chain variable region 

consensus DKA sequence was used to design primers for the heavy ehah variable region 

10 PCR amplication. The 5" heavy chain PCR primer encoded the amino terminus of the 

signal fttjuenee, an Xhal restriction enzyme silt, and an optimized Kozak sequence 

<5'-CAG CAG AAG C TT CTA GAC CAC CAT GGG GTC AAC CGC CAT CCT CG 

.V; SHQ JD NO: 53). The 3' primer encoded the earboxyl OIK! of tlie variable region, 

including a naturally occurring sense strand ifcrnBI site (S'-GTG GAG GCA CTA GAG 

15 ACG GTG ACC AGG GIT CC-V; SEQ JD WO; 54). 

5*ixIL-l R1 15C4 heavy chain primer (SEQ ID NO: 53): 
5'- CAG CM', AAG C IT CTA GAC CAC C ATG GGGTPA ACC GCC 

20 AM K'ozak M G S T A 
Att'CTCCi-r 

1 L iSEQlD>JO: 55) 

TulL-1 R1 15C4 heavy chain prijner (SBQ ID NO: 54): 
25 1'- GTG GAG (K'A CI'A OAG ACG CiTG ACC AGG G1 T C C-V 

T S A $ S V T V L T G (SH> TD NO: 56) 
BwtJlt 

Construction of the anti-IM -RI fcGl Heavy Chain Expression Clone 

30 

The fuil-lcngih a) LA Rl 15C4 heavy chain clone was obtained from a 

pCR4: »5C4 heavy chain clone by PCR amplification with the 5' and S5 ytlL~]Rl 15C4 

heavy chain primers The IKIR reaction generated a 442 base pair product cneeding the 

137 ami?-o acids residue* <including the 19 aroiao acid heavy chain signal sequcncc-J of 
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the alL-lRl 15C4 heavy chain variable region. The PCR product was purified rising a 

QIAquick PCR Purification kit and then digested with Xbal and BsmBl, gel isolated and 

purified using a QIAquick Gel Extraction kit. This fragment containing the complete 

ctlL-lRl 15C4 heavy chain variable region was then ligated into the mammalian 

5 expression vector pDSRal9:hIgGlCfi. The 15C4 heavy chain IgGl expression clone 

was DNA sequenced to confirm that it encoded the same heavy chain variable region 

peptide that was identified in the 15C4 hybridoma. The final expression vector, 

pDSRal9:15C4 IgGl heavy chain was 6173 base pairs and contains the seven functional 

regions described in Table 8. 

10 

Table 8 

jPJasraid R. 
Pair Number: 
2 to 881 A transcription termination/polyadcnylation signal from the a-subunit of 

the bovine pituitary glycoprotein hormone (a-FSIl) (Goodwin et al., 
1983, Nucleic Acids Res. 11:6873-82; Genbank Accession Number 
X00004) 

: 882 to 2027 A mouse dihydrofoiate reductase (DHFR) rninigene containing tlie 
endogenous mouse DHFR promoter, the cDNA coding sequences, and 
the DIIFR transcription termination/polyadcnylation signals (Gasser et 
aL, 1982, Proc. Natl. Acad. Sci. U. S. A. 72:6522-6; Nunbsrg et ai, 
1980, Cell 12:355-64; Setzer et al, 1982, J. Biol Chem. 257:5143-7; 
McGrugan et al., 1985, J. Biol Chem. 260:2307-14) 

2031 to 3947 pBR322 sequences containing the ampicillin resistance maiicer gene and 
the origin for replication of the plasmid in E. coli (Genbank Accession 
Number JO1749) 

' 3949 to 4292 An SV40 early promoter, enhancer and origin of replication (Takebe ei 
aL, 1988, Mol Cell Biol. 8:466-72, Genbank Accession Number 
J02400) 

4299 to 4565 

~4574 to 473<T 

A translation^ enhancer element from the HTLV-1 LTR domain 
(Seiki et al, 1983, Proc. Natl. Acad. Sci. U. S. A. 80:3618 -22. Genbank 
Accession Number J02G29) 
An intron from the SV40 16S, 19S splice donor/acceptor signals 
(Okayama and Berg, 1983. Mol. Cell Biol 3:280-9, Genbank Accession 
Number J02400) 

4755 to 6173 The 15C4 heavy chain IgGl cDNA between the Xbal and Sail sites 
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Construction of t>PSR19:hti?G2(>j 

A pDSRo.l9:human variable region/hummi constant region IgG2 ihYh liCh'2) 

MAb expression plauuul constructed as the result of a three-piece ligation of Anal 

and B,mHI terminated human antibody variable region PCR product, a human IgG2 

5 cuastenl region (Cm, hinge, CHI and CHS domains) PCR product with BsmBl and Sail 
ends and a linearized pDSRaf9 with Xbal am! Sail ends. The final expression vector, 

pDSRal9:b.tmtan variable icgion/human constant region IgGl (hWhCh2) (see co-

owncd and co-pending U.S. Provisional Patent Application No, 60-"370,407, filed April 5, 

2(NJ2, "Human Anti-OPUT. Neutralizing Antibodies As Selective Ol'CiL Pathway 

10 Inhibitor").* is 6164 base pairs and contains the 7 functional regions described in Tabic 9. 

Table 9 

T'l.^mt j R:?.sc 
Pair S'jr.:,C'i 

to A transcription icrmmation'polyadcnylation signal from the ut-suhiinit of | 
the bovine pituitary glycoprotein hormone (a-FSI-T) (Goodwin ei aLy 
1983, Nucleic Adds Res. 11:6873-82; Gcnhttnk Accostrioft Number 
XiKHl04) 

i>b2 to 2027 A mouse dihydrofoMe reductase (DHFR.) nimigcue containing Ihc 
i endogenous mouse DEQrR promoter, the cDNA coding sequences, and 
' the DHFR irancaripdon tcraiination/polyadenylation signals (Gasser ei 
al., 1982, Pmc. Nail Acad. Sci. U S. ,4 79:6522.-6; Xunb*rg ct at., 
| 1980, CGH JJ;355-CI4; Sctzcr ct ai, 1982, J. Biol Chem. 2575.143-7; 

_ McGrogan el al1985, J. Biol Chem. 260:2307-14) 
2(0 i to 3947 , pRKB22 sequences containing the ampiriHin resistance marker gene and 

| the origin for replication of tlie p&smid in E coli (Genbank Accession 
Number J01749) 

^3949 w 42V2 I An SV40 early promoter. enhancer and origin of replication (Takehe et 
• al. 1988, Mol Call Biol 8:466-72* Genbank Accession Kunibor 

I j J02400) 
. 4299 to 4565 A traiislaiioml enhanecr element from the HTLV-1 LTR domain 
| , (Sciki et aL 19S3, Proc. Natl Acad Set a 5, A, 80:361S»22, Genbank , 

Accession Number J02029) 
4574 io 4730 | An intron from tho SV40 ICS, 19S splice donor,'acceptor signal 

(0Jc;iy;tma and Berg, 39S3.M?/. Cell Biol 3:280-9, Genbmik Accession 
i Number J02400) _ ___ 

4?55 to 6164 Ihe hVh hCh2 heavy chain cDNA benveen the Xhal and Sail sites* The 
sequence of this hca\v chain fragment appears below (SEQ JD HQ: 57) 
| with the restriction biles underlined: 

Xba! 
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'lX:TAQA.CCAWKiXiViA CATGAGtiGTC ttttGClCAQC TCCTJOGGCT ' i 
CCTGCTATTG TGGTTGAGAG GTGC'CAGATO TOAGGTCCAG I 
CrGGTGCAGTCTGGGGGAGG CTTGGTACVT COTGGGGGGT CXXTGAGA<T 
CrfCCTGTUCAGC tfTCi'GGAT TCACCrTCAG TGGCCATGCI ITGCACTGC-G 
rrajCCAaoCTCCACGAAAAGO'rCTGUV.rT Gi,GTATCAGG i AriViGTACT 
CA1GGTGGGACATACVA1C1C AGAflTCCGTG AAGGGCCGAT TCACX ATC i<: 
GAGAGACAATGCCAAGAACTCCITGTITCT TCAAATGAAG AGCUGAGC 

; CCGAGGACAi'GGCIGTCir AT TAfIt IT Ac ,'AA GAAGAAACTG 
H ?/>, HI 

GGGACAATTT GAOFA CTGGGGC 'CAGG( J A AC CCTGGTCACC GFGTCfAGTG 
CCTCCACCAAGGGCGCATCGGIf ;nrCl tx: TGGCGCCCTO OTGCAGGAGC 
ACCrCCGAGAGCACAGCCiGCCCIGGCJCTGC < TGGTCAAGG AC T4.CT;V< C 
f :GAACCGGTG ACGGTGTCGTGGA ACTCAUG GGCrCTTGACC 
A<KXKXCrr(iCACACCTrCCCAGC:iC«TCCl'AC-AGTCCTCAGGACTCrA<nX-

5 a: FCAGCAGC GTGGTGACCG TGC.CC rc :CACK :AACTTCGGC AC X :<:AGMX I ; 
ACACC I'GCA A CGTAGt ATCAC AAGCCGAGt \A ACACCAAGCrr 
GGACAAGACA QTIQAQCGCA AAIGTTGI'G'J' 

f CGAGTGCCCACCtiTGCCCAG C AtX "AOCTG1 C U if'AGGACCG" if 'A G'l CT i ( X1 

1 {:[TCCCCCCAAAACCCAACr<IACACCOTCA XGATGTCCCG OA<XX C IGA<, 
< iTCACGTGCGTGGTGCiTGGA CGI GAGCCAO G AAGACCCCO 
AOGTGCAGTf CA AOrGGTACGTtKrACGGH« IGGAGGTGCA 
iAATGCCAAG ACAAAGCCAC GGGAGGAGCAGTICAACAGC I 
ACGITCCGTG TGGTCAGCGT CCIVAl TGTT G i CiCACCAGGA** I«HKTGAA 
CGGC'AAGGAG TACAAcTKK.'A AGCTCICCAA 
CAAAGGCC LCCXAGCCCCCA TCGAGAAAAC: <. ATCrCCAAA 

| ACCAAAGOGC AGCCCCGAGAACGACAGGTG 1ACACCCIGC 
; CCCCA FCCCG GGAGGAGAfG ACCAAGAAt 4CAGG i'GAGCCT 
! OACCitlCCiXj GTCAAAGG( :j* Tt -TACCC.CAt 5 < XMCATCGCCX i fGGAGTGC,G 
[ AGAGCAATGG UCAGCCGGAG AACAACTACA 
! AGACXACACCTCCCATGeFG GACTCCGAOG GCTCCTTCTT CX TOTACAGC 

AAGCTCACaiiC H 5ACAAGAG CAC iGTGC,CAG CAGGGGAACXi 
s icnavc-mCTCCGIXM^CATGAGGCIc t *ICACAACCA C!'A(:A( IXAO 

StiH 
AAGAGCCTCi CUTGTCTCCGGGTAAA h »A T^AGICGAC 

The linear plasinid pt)SKttl9;hlg02('B was prepared by digesting ihe 

pDSRInhuman variably region%mwu constant region IgG2 plasmid with ihc restrict-on 

enzymes Xhal ami RsiriB! to remove Che human variable region ami purified using a 

QIAquick Gel Extraction kil. J"he linear plasmid pi ),S Rw-19:MgG2Qj eontamimr ihe 1 

khp human IgtS constant region domain was used to accept hybridoma derived alL-lft 

antibody variable regions. 

Constriction nfihe affli-ILI-UI feG2 TTotwvChain Expression Clone 

The ixiL-lRl 15C4 heavy chain variable region fragment, described above, was 

llgated into the mammalian expression vector pi)SRct 19 :hfgG2Cn. Ibtf 15C4 heavy 
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chain ?g(12 expression done was D\*A sequoncstl io confirm thai it encoded the sams 

heavy chain "variable region peptide that was identified in ihc 15C4 hybridoma. The final 

expression sector, pDSRull>:i5C4 IgG2 heavy eliain was M61 base pan's and contains 

the seven functional regions described b. Table 10. 

Table 10 

HaMtiid B«c 
.jftrr VUHJK'T: 

2 lo S.wl A transcription tenmriationpolyadenylation signal from the a-suhiinii of 
file bovine pituitary glycoprotein hormone (a-FSH) (Goodwin i>f al, 
1983, Nuckir Adds Res, 11:6373-82; Genbank Accession Number 

__ _ __ XQQQQ4) ___ j 
882 to 2027 rA mouse dihydrofhlate reductase (DHTO minigonc containing the] 

endogenous mouse DHFR promoter, the ef>XA coding sequences, and 
I flic DHFR transcription tcnmnatioii/polyadmylation signals (Gasser ei . 
I i aL 1982, Pmc. AM Acad, Sci LI S~A. 12:6522-6: Nunberp • v <*/., | 

] i9Sfl, Ccii I(/:355-64; Seller m ah, 1982, *£ Biol. Chem. 257:5143-7; 
L. _ MeGrognn euiL m$9J. BioL Chem. 250:230744) . _ j 
1203 i lo 3947 pBR322 sequences containing ihc ampicillin resistance marker gene and ' 

ihe origin for replication of the plasmid in £. colt (Genbank Accession i 
NumberJ01749) _ _____ I 

3949 tn 4292 | An 5V4D early promoter. enhancer and origin of rcpEc-ation (Takeho et 
als 1988, Mol. Cell BioL 8:466-72, Genbank Accession Number 

-L. T0240D; 
r2^9 lo 4565 ' A tra relational enhancer element from the HTLY-1 LTR domain 

(Seiki et iti, 19B3, Proc. AM Acad. Sci. if. 8. A. 801351.K-22, Genbank 
Accession Number J02029) 

_ 4574 to 4730 An intron 'rem the SV40 16S, 19S .splice donor?acceptor signals 
j | (Okayama and Berg, 1983. Mol Cell Biol 3:280-9, Genbank Accession 
L ! Number J 02400) 
, 4755 to 6161, i The 1SC4 heavy chain. IgG2 cDMA between tire ATM and Sail sites 

Con^ruction of pDSRl9:hle04C'y 

A pi)SRal9:hrmian variable region/human constant region IgG4 (hVh/hCh4) 

MAh expression plasmid wa* constructed as the result of a tlirce-pioee ligation of Xhal 

anil itaBI terminated human antibody variable region PCR product a gel isolated 

BstnBl and SalT digested liuman TgG4 constanl region ('CHI, hinge. Cm and CHS domains) 

fragment and a linearized pDSRaI9 with-Yea f and Still ends. The final expression vector, 

pD?>U\xl9,human variable region human constant region lgG4 (hYh/hCh4) (see co-
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owned and co-pending U.S. Provisional Patent Application No. 60/370,407, filed April 5, 

2002, "Human Anti-OPGL Neutralizing Antibo<lies As Selective OPGL Pathway 

Inhibitors"), is 6167 base pairs and contains the 7 functional regions described in Table 
11. 

5 

Table 11 

Jiis smisLRaso 
Pair NumfccH 

10 
2 to 881 A transcription teimination/polyadenylation signal from the a-subunit of 

the bovine pituitary glycoprotein hormone (a-FSH) (Goodwin et al., 
1983, Nucleic Acids Res. 11:6873-82; Genbank Accession Number 
X00004) 

882 lo 2027 A mouse dihydrofolate reductase (DHFR) minigene containing tho 
endogenous mouse DITFR promoter, the cDNA coding sequences, and 
the DFIFR transcription termination/polyadcnylation signals (Gasser et 
al, 1982, Proc. Natl. Acad. Sci. V. S. A. 79:6522-6; Nunberg ei al., 
1980, Cell 12:355-64; Seizer et al., 1982, J. Biol Chem. 257:5143-7; 
McGrogan etal., 1985, J. Biol Chem. 260:2307-14} 

2031 to 3947 pBR322 sequences containing the ampicillin resistance marker gene and 
the origin for replication of the plasmid in E. coli (Genbank Acccssion 
N umber JO1749) 

! 3949 to 4292 
i 

An SV40 early promoter, enhancer and origin of replication (Takebe et 
al, 1988, Mol Cell Biol 8:466-72, Genbank Accession Number 
J02400) 

4299 to 4565 A translational cnhancer element from the HTLV-1 LTR domain 
(Seiki et al., 1983, Proc. Natl Acad. Sci. U. S. A. 80:3618-22, Genbank 
Accession Number J02029) 

4574 to 4730 An intron from the SV40 16S, 19S splice donor/acccptor signals 
(Okayama and Berg, 1983. Mol Cell BioL 1:280-9, Genbank Accession 
Number J02400) 

4755 to 6167 The hVh/hCh4 heavy chain cDNA between theXbal and Sail sites. The 
sequence of this heavy chain fragment appears below (SEQ TD NO:58) 
with the restriction sites underlined: 

Xbal 
"XTT ACIACCACCAT GGACATGAGG (nCCCCGCTC AGCrCCTGQO 
GCrCCTGCTA TTGTGGTTGA GAGGTGCCAG ATGTGAGGTC 
CAGCl'GGTGCA.GT CTOGGGG AGOCTTQGTA CATCCTGGGG 
GGTCCCTGAG AGTCTCC 1GRJCAGGCTCTO OATTCACCIT CAGTGGCCAT 
GCTTTGCACT GGGTTCGCCAGGCTCCAGGA AAAGGTCTGG AGTGGOTATC 
AGGTATTGGT ACrCATGGTGGG ACATACTA TGCAGACTCC GT GAAGGGCC 
GATTCACCAT CTCCAGAGACAATGCCAAGA ACI'CCTTCTIT TCTTCAAATG 
AACAGCCTGA GCGCCGAGGAGATGGCrGTG TATTACTGTA 
CAAGAAGA AA CTGGGGACAA TTTOACTACTGGGGCCAGGG 

RsmBl 
AACCCTGGTC ACCOTCTCTA GTGCCAGCAC CAAGGGGCCATCCXTl C7TTCC 
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CCCTGGCGCC CI GCTCCAOG AGCACCTCCG 
AG AGCACAGCCGCCC FGGGC TOCCTGGTCA AGGACTAC1T 
CCCCGAACCG GTG ACGGTGTCGTGGAACTC AGGCGCCCTG 
ACCAGCGGCG TGCACACCTT CCCC^CTGTCCTACAGTCCr CAGGACTCrA 
CTCCCTCAGC AGCGTGGTGA CCGTGCCC1CCAGC AGCTTG GGCACGAAGA 
CCTACACCTG CAACG TAGAT CACAAGCCCAOCAACACCAA 
GGTGGACAAG AGAGTTGAGT CCAAATATGQ TCCCCCATGCCCATCAl'OCC 
CAGCACCTGA GTTCCTGGGG GGACCATCAG TCTTCCIXjTTttX^CCAAAA 
CCCAAGGACA CTCTCATGAT CTCCCGGACC CCTGAGGTCACGTGCXJTGGT , 
GGTGGACGTG AGCCAGGAAG ACCCCGAGGT 
(X A GTTC A ACTGGTACGTGG ATGGCGTGGA GGTGCATAA T 
GCCAAGACAA AGCCGCGGGAGGAGCAGTTC AACAGCACGT 
ACCGTGTGGT CAGCGTCCTC ACCGTCCrGCACCAGGAClG GOTGAACGGC 
AAGGAGTACA AGTGCAAGGT CTCC\ACAAAGGCCTCC(OT 
CCTCCATCGA GAA A ACC ATC TCCAAAGCCA 
AAGGGCAGCCCCGAGAGCCA CAGGTGTACA CCCTGCCCCC 
AT CCCAGGAG OA GA'i'GACCA A G AACCAGGT CAGCCrGACC 
TGCCTGGTCA AAGGCTTCTA CCCCAGCGACATCGCCG'IXJG 
AGTGGGAGAG CAATGGGCAG CCGGAGAACA 

I ACTACAAGACCACGCCTCCC GTGCTGGACT CCGACGGCTC CITC1TCCTC 
I TACAGCAGGCrAACCGTGGA CAAGAGCAGG TGGCAGGAGO 

OGAATGTCTr CTCATGCTCCGTGATGCATG AGGCTCTGCA CAACCACTAC 
Sail 

I ACACAGAAGA OCClCTCCCTGTCTCIXKKi r AAATQATAAG TCGAC I 

Tte linear plasmid pD SRa 19:hlgG4CH was prepared by digesting the 
pDSR19:human variable region/human constant region IgG4 plasmid with the restriction 

enzymes Xhal and Ite/wBT to remove the human variable region and purified using a 

5 QIAquick Gel Extraction kit. The linear plasmid pDSRal 9:hIgG4Cn containing the 1 

kbp human IgG4 constant region domain was used to accept hybridoma derived aDL-lR 
antibody variable regions. 

Construction of the anti-IIJ -RI foCfcHeavv Chain Expression Clone 

10 

The alL-lRl 15C4 heavy chain variable region fragment, described above, was 

ligated into the mammalian expression vector pDSRal9:hlgG4CH. The 15C4 heavy 

chain IgG4 expression clone was DNA. sequenced to confirm that it encoded the same 

heavy chain variable region peptide that was identified in the 15C4 hybridoma. The final 

15 expression vector, pDSRal9:15C4 IgG4 heavy chain was 6164 base pairs and contains 

the seven functional regions described in Table 12. 

20 
Table 12 
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Plasmid Base 
PairNuni^ 
2 to 881 A transcription termination/polyadcnylation signal from the a-subunit of 

the bovine pituitary glycoprotein hormone (a-FSH) (Goodwin et al; 
1983, Nucleic Acids Res. 11:6873-82; Genbank Accession Number : 

X00004) 
| 882 to 2027 A mouse dihydrofolate reductase (DHFR) minigene containing the 

endogenous mouse DHFR promoter, the cDNA coding sequences, and 
the DHFR transcription termination/polyadcnylation signals (Gasser et 
al, 1982, Proc. Nail Acad Sci. U. S. A. 22-6522-6; Nunbcrg et al, 
1980, Cell 19:355-64; Setzer et al, 1982, J. Biol Chem. 257:5143-7; : 
McGrogan et al, 1985, J Biol. Chem. 260:2307-14) 

2031 to 3947 pBR322 sequences containing the ampicillin resistance marker gene and 
the origin for replication of the plasmid in E. coli (Genbank Accession 
Number JO 1749) 

3949 to 4292 An SV40 early promoter, enhancer and origin of replication (Takebe et 
al, 1988, Mol Ccll Biol 8:466-72, Genbank • Accession Number 
J02400) 

4299 to 4565 A translational enhancer clement from the TTTLV-1 LTR domain 
(Seiki et al., 1983, Proc. Natl Acad Sci. U. S. A. 80:3618-22. Genbank 
Accession Number J02029) 

4574 to 4730 

1 4755 to 6164 

An intron from the SV40 16S, 19S splice donor/acccptcr signals 
(Okayama and Berg, 1983. Mol Cell Biol 3:280-9, Genbank Accession 
Number J02400) 
The 15C4 heavy chain IgG4 cDNA between die Xhal and Sail sites 

Example 7 

Expression of anti-IL-lRl antibodies in Chinese Hamster Ovary (CHO) Cells 

Recombinant anti-IL-lRl antibodies are generated in Chinese hamster ovary cells, 

specifically CHO AM-l/D, as disclosed in U.S. Patent No. 6,210,924 (incorporated by 

10 reference). Briefly, the DNA sequences encoding the complete heavy or light chains of 
each anti-IL-lRl antibody of the invention are cloned into expression vectors. CHO AM-

l/D cells are co-transfected with an expression vector capable of expressing a complete 

heavy chain and an expression vector expressing the complete light chain of the 

appropriate anti-IL-lRl antibody. For example, to generate the 26F5 antibody, cells are 

15 co-transfected with a vector capable of expressing a complete light chain comprising the 

amino acid sequence as set forth in SEQ II) NO:38 and a vector capable of expressing a 

complete heavy chain comprising the amino acid sequence set forth in SEQ ID NO: 20, 

SEQ ID NO: 22, or SBQ ID NO: 24. To generate the 27F2 antibody, ceils are co-

85 



WO 2«M4TO7IN PCTflSimmW* 

maisfecied with a vector capable of expressing a complete light chain comprising the 
amino aeui sequence as $et forth in SEQ ID NO: 38 and a vector capable of expressing a 
complete heavy chain comprising the amino acid sutper.ee set forth m SEQ 03 MO: 26, 
SHQ ID XO: 2H. or SEQ ID NO: 30. To generate the 15C4 antibody, cdfc are CO-
irwisiected with a vcetor capable of expressing a complete light chain comprising the 
amino acid scquerxc as set forth in SEQ ID NO: 40 ami a vector capable oi exprL>sskg a 
complete heavy chain comprising ihc amino acid sequence sot forth in SliQ TO HO: 32. 
SUQ ip SO: 34. or SHQ ID KO; 36, Table 13 summarizes ihe complete heavy and 
complete light chains for the various 11,-1 R1 antibodies. The designation 
describes tho sequence oi" the constant region for the purticular antibody. 

Tablets 

Aituboiiy 
L. 
' 26F« l^ca 

(imcleotiile) 
2t»KS/rg<il 
(amino itvull 

Heavy Chain Variable Region j 
4 Complete Heavy Cham 

Hea^y Cham Const ant 

SEQ ID NO: P-SF.Q ID Mi; 1 

im | 

SHQ ID NO- h) 

261-5/rgG2 
(miclwtide) 

SHQ ID NO: 10 -» SBQ ID h 2 | JSUQ ID NO: 20 

SbQVJ NO; 9 TSIQ II)NO; 5 . SPQID N"G: 21 

• :<»F>igG2 
(amino acid) 
| 26F5flgCM 
' (miclwftiilt1) 
* 2M-5/IgC4 

S£Q ID NO: 10 J- SKQ ID KO* fi 1 SliQ ID NO: 22 

SHQ ID KO: 9 i SRQ ID NO: ? SEQ ID KO: 23 r« Q ID hi): 10 ! SBQ ID NO: 8 1 S»Q 3D SO: 24 

27i?2 IgGl 
matk-'Aidci 
27F2tfgCU 
(amino acid) 
| 27F2/Igt»2 
' (nucleotide) 

SEQ ID KO: 13 •> SKQ JD NO: 1 1 SliQ ID NO: 25 
_i 

J SEQ ID NO: 14 4 SHQ ID NO: 2 I SfiQTDNQ:26 

SBQ ID NO: \ 3 -» SEQ ID XO: 5 j SliQ JD HO: 2? 

SEQ ID NO: 14 - SEQ ID NO: 6 SEQ ID KO: 28 

S^Q ID NO; U - SIQ ID NO: V 

SEQ ID NO: 14 + SEQ ID N< J- S 

SIQ ID M s: 19 

SEQ ID NO: JO 

; 27r2iaft2 
I (amino ac»Q 

27I'2%U4 
I {nuekotidip 
f^ra«G4 
, (amino adi 
U5(m0i\ 
_fn uclcojidi*) __ 
| 15C'4/I«G 1 
, (amino acidj 

1SSS Jmo TD m'15+®**m N0: 51 SBQ m N0: 33 

_ i ^O^NO: 16 4 SEQ JDKO^ | SEQ ID HO: -W 

SEQ iD MO: 15 SBQ ID NO: i 
-_J 

SbO ID NO: 31 

SEQ ID NO: 16 i SKQ ID NO: 2 | SRQ ID NO: 52 

m 
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15C4/IgG4 
hiucktrtide) 

: 15C4/IgG4 
, (iiujtno 

Antibody 

tmmixa 
(nfldiHitirte) 
tiwmtwi 

JSC4 
fnuvU-otidc? 
"l5C4 ' 

acid) 

SEQ ID MO: 15 + SBQ IDKO: 7 ' SEQ JD NO; 35 

SliQ 10 NO: 16 ••• SliQ ID NO: K ! SEQ ID NO; 26 

"Ti Light Chain Variable Re^ioci 
T 

Light Chain Constant Region 
SHQ JD NO: 11+ SEQ ID NO: 3 

Complete Light Chain 

SEQ ID NO: 3? 

SHQ ID NO: 12 SEQ 3D NO: 4 

i:Q ID NO 

SEQ ID NO 

17 ~ SEQ ID NO: 3 

SliQ JD NO: 31 

S'EQ JD NO: 39 

+ SEQ ID NO: 4 Si;Q ID NO: 40 

Stable expression of anii-TL-lRl antibodies B achieved by co-transfeeting 

dihydrofolute reductase ddic.'eni (DHFR") CHO AM-l/D cctts with the expression 

5 vectors. Transfections arc- carried out using standard techniques (calcium, phosphate eo-

precipitation) and DHFR selection. Transfeoted colonics arc isolated and growti to 

confluence in 24-well plates, Antibodies produced by transacted cells are examined for 

appropriate folding and neutralizing acti vity. Clones overproducing appropriately folded 

anti-IL-lRl antibodies of the IgGl, lgG2, and IgG4 isolypey ara selected ami antibodies 

10 arc purified as described below. 

Example 8 

Production of anti-IL-l R1 Antibody 

Anti-£L-1R1 antibodies are produced by expression in a clonal line of CHO cells. 

15 For each production ran, cells from a single vial are thawed inly serum-free cell culture 

media, The cells ere grown initially in a T-fiask and arc serially expanded through a 

series of spiimor flasks until sufficient inoculum has been generated to sued a 20L 

bioreaetor, l7ollowing growth for 5-10 days, ihe culture is then used to inoculate a 3001L-
bjoreiiotor. Following growth for an additional 5-10 days, the culture is used to inoculate 

20 a 2000L bioreaetor. Production is carried out in a 20001. bioreaetor using a fed batch 

culture, in which, a nutrient feed containing concentrated media components bt added 10 

maaiiam cell growth and cuhure viability. Production laats for approximately two weeks 
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during which time anti-lLl-Rl antibody is coiistitutively produced by the cells and 
secreted into fee ccll culture medium. 

The production reactor is controlled at set pH, temperature, and dissolved oxygen 
level: pTI is controlled "by carbon dioxide gas and sodium carbonate addition; dissolved 
oxygen is controlled by air, nitrogen, and oxygen gas flows. 

At the end of production, the sell broth is fed into a disk slack centrifuge and die 
culture supernatant is separated from the cells. The concentrate is further clarified 
through a depih filter followed by a 0.2 pii filter. The clariiied conditioned media is then 
conesntrated by tangential flow ultrafiltration. The conditioned media is concentrated 15-
Jo 30- fold. The resulting concentrated conditioned medium is then either processed 
through purification or frozen for purification at a later date. 

To generate avidm-fuskm proteins, cDXA encoding chicken avidin (with 
endogenous signal sequence) was joined with the 5' raid of cDKAs encoding tlie mature 
extracellular domains of human- or cynomolkus iL-lRI fused to a FLAG-tag sequence at 
the 3s and. The VLAG-tagged fusion genes were assembled in a pAT.TERMAX vector 
using conventional molecular techniques. The amino acid sequence of the aviriin-human 
IL-1R1 fusion protein is shown in Figure 23 (SHQ ID KO; 59), The amino acid sequence 
of ihe avidm-cynoraolgus 1L-1R1 fusion protein is shown, in Figure 24 (SliQ 10 XO: 60). 
A panel of raulaat avidm^ynoIL-lRJ-FLAG proteins in which human amino acids were 
substituted for the corresponding eynomolgus residues was generated using the Altered 
Sites II Mammalian hi Vitro Mutagenesis System (fcrotneg* Corp.), Tho mutations are 
illustrated in Figure 24. 

Plasmid* encoding the avidin-cynoIL-lR mmant and wild-type proteins as well as 
the avidin-hulL-lRI-f LAG protera were tramionily transfectcd into 293T cells using 
Cytofectmc transaction reagent (Bio-Rad ktborafories, Inc.). Mock trw&ctants were 
used as negative controls. Anti-htiIL4RT monoclonal antibody (MAb) binding to itese 
proteins was evaluated by Western blot and bead-based blading assays using conditioned 
medium (CM) harvested from the (ransfected cells. 

Example 9 

Avidia Fusion Proteins 

8 
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For Western blot analysis, CM was dilated 1:3 in non-redodng SDS sample 

buffer, 1>oiled for 5-H* m mules and loaded onto \()% Tris glycine gels. Following1 SDS-

PAGF and Western transfer, the membranes were blocked with ovalbumin in 

PBSAW Tween-20 (PBST) and stained with anti-hulL-lR! MAbs. A goat anti-human 

5 lgG~Fc~HRP antibody (Pierce Chemical Co.) diluted I: 15,000 in PBS! was used far 

secondary detection. Anti-FLAG detection was used to normalize ibr protein loading. 

Image capture anil densitometry were performed using A FluorChem SflOO digital in)aging 

system (Alpha inimteeh Coip.V The signal intensities Tor the anti-hulL-lRI MAh= were 

normalized against the values for the anti-FLAG antibody to account tor vacation in 

lu protein loading. Antibody binding was expressed -M a percentage of binding to the 

avidin-huraan IL-l 111-FLAG. 

The results ol' ihc Western blot are shown in Vj^utv 25A. Figure 25 B shows the 

densicometrie analysis of a duplicate set of \i extern blot experimenti, Th:r,i;m residues 

critical tor antibody binding are Those- that restore Munal when substituted into eynoJT-

15 Oil In general., mutations 1 and 2 (illustrated in Figure 24), alone or in combination, 

restored binding to many of Ihe antibodies (15C4/IgG2, 5HKS LC2,24H2,16E9, 26E4 and 

20G1) while mutations 10.J and 10,2 did not None of these antibodies bound to wild-
type cynaDL-UU. Two antibodies (27F2 and 19CS) bound consistently to all the mutant 

proteins as well as wild-type- eynoTL-lKT. This suggested that epitope 4 (residues 

20 V2T9-V281 of cynolL -1 Ki), identified in ihe ratliuman paralo^ proteins u d unchanged 

in eynomolgus 1L-1R1, wa.5 the dominant epitope for thc.sc antibodies, Epitope 4 is bold, 

italicized, and underlined in the amino acid sequence shown in Figure 24. 

In the multiplexed bead-based binding assays, avidin liudon proteins wore 

eaptured by incubation of the CM with "biotin-eoaied fluorcsccnt beads, one bead set per 

25 ixision protein (Beailyh? Multi-Bioiin lOplex Bead Kit: Upstate Biotechnologies), The 
beads were washed md pooled hi PBST and aliqnoted to the wells of a 96-well filter 

bottom plate (\lillipore Corp.). Antibodies (anti-hulL-lRL MAbs or anti-FLAG .ViAb) 

were added at 25 /le'ml and incubated tor 1 hour. Tliu beads were again washed and a 

mixture of Phvcojrsihrin-eonjngaied anti-mouse IRG antibody and anti-human IgG 

(Fab1)! was *.ised to delect antibody binding- After it 1 hour incubation, the heeds were 

washed and resoapended in FBST. Mean lluoreKer.ee intensities (MFJ) were measured 

using a Lnminex 100 (LumEncx Coip). Jlie data wen; normalized using tho MP! valass 
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for anti-FLAG MAb binding to account for variation in protein loading. Antibody 
binding was expressed as a percentage of binding to the avidm-huTL-IR 1-FLAG ( Figure 
26). The binding pattern of the anti-IL-lRl antibodies to the avidin-cynolLLRI-FLAG 
proteins mutated with human rosiducs as welt as to wild-type cynomolgus and human IL-
1R1 proteins was consistent with the imrmmoMot analysis shown in Figure 25. 

It should be understood that tbe foregoing disclosure emphasizes certain specific 
embodiments oi" the invention and that all nullifications or alternatives equivalent thereto 
are within the spirit ami scopc of the invention as set forth in the appended claims. 



We claim: 

1 An isolated human antibody that specifically binds interleukin-1 receptor type 1 (1L-1R1), 
wherein the antibody comprises: 

a. a heavy chain having a heavy chain variable region comprising an amino acid 
sequence as set forth in SEQ ID NO: 10, or an antigen-binding fragment thereof 
comprising at least SEQ ID NOs: 61,64 and 67; and a light chain having a light 
chain variable region comprising an amino acid sequence as set forth in SEQ ID 
NO: 12, or an antigen-binding fragment thereof comprising at least SEQ ID NOs: 
70,72 and 74; or 

b a heavy chain having a heavy chain variable region comprising an amino acid 
sequence as set forth in SEQ ID NO: 14, or an antigen-binding fragment thereof 
comprising at feast SEQ ID NOs: 62, 65 and 68; and a light chain having a light 
chain variable region comprising an amino acid sequence as set forth in SEQ ID 
NO: 12, or an antigen-binding fragment thereof comprising at least SEQ ID NOs: 
70,72 and 74; or 

c. a heavy chain having a heavy chain variable region comprising an amino acid 
sequence as set forth in SEQ ID NO: 16, or an antigen-binding fragment thereof 
comprising at least at least SEQ ID NOs: 63, 66, and 69; and a light chain having 
a light chain variable region comprising an amino acid sequence as set forth in 
SEQ ID NO: 18, an antigen-binding fragment thereof comprising at least at least 
SEQ ID NOs: 71,73, and 75. 

2. The antibody of claim 1, wherein the heavy chain comprises a heavy chain variable 
region having an amino acid sequence as set forth in SEQ ID NO: 10, or an antigen-

binding 
fragment thereof comprising at least SEQ ID NOs: 61,64 and 67; and the light chain 
comprises a light chain variable region having an amino acid sequence as set forth in 
SEQ ID NO: 12, or an antigen-binding fragment thereof comprising at least SEQ ID NOs: 
70, 72 and 74. 

3. The antibody of claim 2, wherein the heavy chain variable region comprises an amino 
acid sequence that has at least 90% sequence identity to the amino acid sequence set 
forth in SEQ ID NO: 10, and wherein the light chain variable region comprises an amino 
acid sequence that has at least 90% sequence identity to the amino acid sequence as set 
forth in. SEQ ID NO: 12, and wherein the antibody specifically binds to an interleukin-1 
receptor type 1 (IL-1R1). 

4. The antibody of claim 1, wherein the heavy chain comprises a heavy chain variable 
region having an amino acid sequence as set forth in SEQ ID NO: 14, or an antigen-

binding 
fragment thereof comprising at least SEQ ID NOs: 62,65 and 68; and the light chain 
comprises a light chain variable region having an amino acid sequence as set forth in 
SEQ ID NO: 12, or an antigen-binding fragment thereof comprising at least SEQ ID NOs: 
70, 72 and 74. 

5. The antibody of claim 4, wherein the heavy chain variable region comprises an amino 
acid sequence that has at least 90% sequence identity to the amino acid sequence as 
set forth in SEQ ID NO: 14, and wherein the light chain variable region comprises an 
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amino acid sequence that has at least 90% sequence identity to the amino acid 
sequence as set forth in SEQ ID NO: 12, wherein the antibody specifically binds to an 
interleukin-1 receptortype 1 (IL-1R1). 

6. The antibody of claim 1, wherein the heavy chain comprises a heavy chain variable 
region having an amino acid sequence as set forth in SEQ ID NO: 16, or an antigen-

binding 
fragment thereof comprising at least at least SEQ ID NOs: 63, 66, and 69; and the light 

chain 
comprises a light chain variable region having an amino acid sequence as set forth in 
SEQ ID NO: 18, or an antigen-binding fragment thereof comprising at least at least SEQ 
ID NOs: 71, 73, and 75. 

7. The antibody of claim 6, wherein the heavy chain variable region comprises an amino 
acid sequence that has at least 90% sequence identity to the amino acid sequence as 
set forth in SEQ ID NO: 16, and wherein the light chain variable region comprises an 
amino acid sequence that has at least 90% sequence identity to the amino acid 
sequence as set forth in SEQ ID NO: 18, wherein the antibody specifically binds to an 
interleukin-1 receptortype 1 (IL-1R1). 

8. The antibody of claim 1, wherein the heavy chain and light chain are connected by a 
flexible linker to form a single-chain antibody. 

9. The antibody of claim 1, which is a single-chain Fv antibody. 

10. The antibody of claim 1, which is a Fab antibody fragment. 

11. The antibody of claim 1, which is Fab' antibody fragment. 

12. The antibody of claim 1, which is a (Fab')2 antibody fragment. 

13. The antibody of claim 1, wherein the antibody is a fully human antibody. 

14. The antibody of any one of claims 1-5, wherein the antibody inhibits binding of IL-1 to 
its receptor. 

15. The antibody of claim 14 for use in the treatment of an IL-1 mediated disease in a 
mammal (including humans). 

16. A pharmaceutical composition comprising a pharmaceutical^ acceptable carrier and a 
therapeutically effective amount of the antibody of claim 14. 

17. The pharmaceutical composition of claim 16 for use in the treatment of an IL-1 mediated 
disease in a mammal (including humans). 

18. The antibody of claim 1, which is an lgG2 antibody. 

19. The antibody of claim 1, which binds specifically to the polypeptide of SEQ ID NO: 76. 

20. The antibody of claim 1, which binds specifically to an epitope comprising the sequence 
delineated by residues Y279 to V281 of SEQ ID NO: 76. 

21. An isolated antibody or an antigen binding fragment thereof, that specifically binds 
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human interleukin-1 receptortype 1 (IL-1R1), wherein the antibody comprises a heavy 
chain 

variable region comprising SEQ 1D NO: 16, or the antigen binding fragment thereof, and 
a light chain variable region comprising SEQ ID NO: 18, or the antigen binding fragment 
thereof, wherein the antigen binding fragment of the heavy chain variable region 
comprises an N-terminal or C-terminal deletion of SEQ ID NO: 16 wherein the antigen 
binding fragment of the heavy chain variable region comprises at least SEQ ID NO: 63, 
SEQ ID NO:66, and SEQ ID NO: 69 and the antigen binding fragment of the light chain 
variable region comprises an N-terminal or C-terminal deletion of SEQ ID NO: 18 wherein 
the antigen binding fragment of the light chain variable region comprises at least SEQ ID 
NO: 71, SEQ ID NO: 73, and SEQ ID NO: 75. 

22. The antigen binding fragment of claim 21, wherein the heavy chain and light chain of the 
antigen binding fragment are connected by a flexible linker to form a single-chain 

antibody. 

23. The antigen binding fragment of claim 22, which is a singfe-chain Fv antibody. 

24. The antigen binding fragment of claim 21, which is a Fab antibody fragment. 

25. The antigen binding fragment of claim 21, which is Fab' antibody fragment. 

26. The antigen binding fragment of claim 21, which Is a (Fab')2 antibody fragment. 

27. The antibody or antigen binding fragment thereof, of a claim 21, which is a fully human 
antibody or antigen binding fragment. 

28. The antibody or antigen binding fragment thereof, of claim 21, wherein the antibody, or 
antigen binding fragment thereof, inhibits binding of IL-1 to human IL-1R1 receptor. 

29. An isolated antibody that specifically binds human interleukin-1 receptor type 1 (IL-1R1) 
comprising: 

a. human heavy chain framework regions, a human heavy chain CDR1 region 
comprising SEQ ID NO: 63, a human heavy chain CDR2 region comprising SEQ 
ID NO: 66, and a human heavy chain CDR3 region comprising SEQ ID NO: 69; 
and 

b. human light chain framework regions, a human light chain CDR1 region 
comprising SEQ ID NO: 71, a human light chain CDR2 region comprising SEQ 
ID NO: 73, and a human light chain CDR3 region comprising SEQ ID NO: 75. 

30. A composition comprising a pharmaceutical^ acceptable carrier, excipient or diluent, 
and the antibody or antigen binding fragment thereof of anyone of claims 21-29. 

31. A pharmaceutical composition comprising a pharmaceutical^ acceptable carrier, 
excipient or diluent and a therapeutically effective amount of the antibody or antigen 

binding 
fragment thereof of any one of claims 21-29. 

32. An isolated antibody or antigen binding fragment thereof that specifically binds human 
interleukin-1 receptor type 1 (IL-1 R1), wherein the antibody comprises a heavy chain 

variable 
region comprising the amino acid sequence of SEQ ID NO: 80 or the antigen binding 
fragment thereof and a light chain variable region comprising the amino acid sequence of 
SEQ ID NO: 81 or the antigen binding fragment thereof, wherein the antigen-binding 



fragment of the heavy chain variable region comprises an N-terminai or C-terminal 
deletion of SEQ ID NO: 80 wherein the antigen binding fragment comprises at least SEQ 
ID NO: 63, SEQ ID NO:66, and SEQ ID NO: 69, and the antigen binding fragment of the 
light chain variable region comprises an N-terminai or C-terminal deletion of SEQ ID NO: 
81 wherein the antigen binding fragment comprises at least SEQ ID NO: 71, SEQ ID NO: 
73, and SEQ ID NO: 75. 

33. An isolated antibody that specifically binds human interleukin-1 receptor type 1 (IL-1 R1), 
wherein the antibody comprises a heavy chain variable region comprising SEQ ID N0:80, 

and a light chain variable region comprising SEQ ID NO: 81. 

34. The antigen binding fragment of any of claims 29 and 32-33, wherein the heavy chain 
and light chain are connected by a flexible linker to form a single-chain antibody. 

35. The antigen binding fragment of claim 34, which is a single-chain Fv antibody. 

36. The antigen binding fragment of any of claims 29 and 32-33, which is a Fab antibody 
fragment. 

37. The antigen binding fragment of any of claims 29 and 32-33, which is Fab' antibody 
fragment. 

38. The antigen binding fragment of any of claims 29 and 32-33, which is a (Fab')2 antibody 
fragment. 

39. The antibody or antigen binding fragment thereof of any of claims 29 and 32-33, which is 
a fully human antibody or antigen binding fragment. 

40. The antibody or antigen binding fragment thereof of any of claims 29 and 32-33, wherein 
the antibody, or antigen binding fragment thereof, inhibits binding of IL-1 to human IL-1 R1 
receptor. 

41. The antibody or antigen binding fragment thereof of any of claims 29 and 32-33, which is 
an lgG2 antibody. 

42. The antibody or antigen binding fragment thereof of any of claims 29 and 32-33, which 
binds specifically to the amino acid sequence of SEQ ID NO: 76. 

43. The antibody or antigen binding fragment thereof of any of claims 29 and 32-33, wherein 
the antibody or antigen binding fragment thereof binds specifically to a portion of the 
amino acid sequence of human IL-1R1, wherein the portion of the amino acid sequence 
to which the 
antibody specifically binds comprises the amino acid sequence YSV. 

44. A composition comprising a pharmaceutical^ acceptable carrier, excipient or diluent, and 
the antibody or antigen binding fragment thereof of any of claims 29 and 32-33. 

45. A pharmaceutical composition comprising a pharmaceutical^ acceptable carrier, 
excipient or diluent and a therapeutically effective amount of the antibody or antigen 

binding 
fragment thereof of any of claims 29 and 32-33. 

46. An isolated nucleic acid molecule comprising 
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(a) a nucleotide sequence of SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ 
ID NO: 15. SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, 
SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 
35,SEQ ID NO: 37, SEQ ID NO: 85, SEQ ID NO: 86, SEQ ID NO: 87,SEQ ID 
NO: 88, or SEQ ID NO: 89, or a fragment or variant thereof; 

(b) a nucleotide sequence that encodes an amino acid sequence, or an interleukin-1 
receptortype 1 (IL-1R1) binding fragment thereof, of SEQ ID NO: 10, SEQ ID 
NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 20, SEQ ID NO: 22, 
SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32, SEQ 
ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 80, SEQ ID NO: 81, SEQ ID 
NO: 82, SEQ ID NO: 83, or SEQ ID NO: 84; 

(c) a nucleotide sequence that hybridizes under highly stringent conditions to the 
complement of the nucleotide sequence of either (a) or (b), wherein the nucleotide 
sequence encodes a polypeptide that binds to interleukin-1 receptortype 1 (IL-1 R1 );or 

(d) a nucleotide sequence complementary to the nucleotide sequence of any of (a)-(c). 

47. An isolated nucleic acid molecule comprising 

(a) a nucleotide sequence of SEQ ID NO: 17, SEQ ID NO: 39, or SEQ ID NO: 86; 

(b) a nucleotide sequence that encodes an amino acid sequence, or an interleukin-1 
receptortype 1 (1L-1R1) binding fragment thereof, of SEQ ID NO: 18, SEQ ID 
NO: 40, or SEQ ID NO: 81; or 

(c) a nucleotide sequence complementary to the nucleotide sequence of any of (a) or (b). 

48. The isolated nucleic acid molecule of claim 46, wherein the nucleic acid molecule 
comprises a fragment of SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 
15, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, 
SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ 
ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 88, or SEQ ID NO: 89, wherein the fragment 
encodes an amino acid sequence comprising at least a human interleukin-1 receptortype 
1 (IL-1R1) binding fragment of an antibody light chain or heavy chain variable region. 

49. An isolated nucleic acid molecule comprising 

(a) a nucleotide sequence that encodes an amino acid sequence of SEQ ID NO: 10, 
SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 20, SEQ ID NO: 
22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 80, 
SEQ ID NO: 82, SEQ ID NO: 83, or SEQ ID NO: 84 with at least one 
conservative amino acid substitution, wherein the amino acid sequence 
binds to interleukin-1 receptortype 1 (IL-1R1); 

(b) a nucleotide sequence that encodes an amino acid sequence of SEQ ID NO: 10, 
SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 20, SEQ ID NO: 
22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 80, 

95 



SEQ ID NO: 82, SEQ ID NO: 83, or SEQ ID NO: 84 with at least one amino acid 
insertion, wherein the amino acid sequence binds to interleukin-1 receptor type 1 
(IL-1R1); 

(c) a nucleotide sequence that encodes an amino acid sequence of SEQ ID NO: 10, 
SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 20, SEQ ID NO: 
22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 80, 
SEQ JD NO: 82, SEQ ID NO; 83, or SEQ JD NO: 84 with at least one amino acid 
deletion, wherein the amino acid sequence binds to interleukin-1 receptor type 1 
(IL-1R1); 

(d) a nucleotide sequence that encodes an amino acid sequence of SEQ ID NO: 10, 
SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 20, SEQ ID NO: 
22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 80, SEQ 
ID NO: 82, SEQ ID NO: 83, or SEQ ID NO: 84 wherein the amino acid 
sequence is truncated at the N-terminal end or C-terminal end, or both, wherein 
the amino acid sequence binds to interleukin-1 receptor type 1 (IL-1 R1); 

(e) a nucleotide sequence of any of (a)-(d) comprising a fragment of at least about 
16 nucleotides: 

(f) a nucleotide sequence that hybridizes under at highly stringent conditions to the 
complement of the nucleotide sequence of either (a)-(d), wherein the encoded 
polypeptide has interleukin-1 receptortype 1 (IL-1R1) binding activity; 

(g) a nucleotide sequence complementary to the nucleotide sequence of any of (a)-
(e). 

50. An isolated nucleic acid molecule comprising 
(a) a nucleotide sequence that encodes an amino acid sequence of SEQ ID NO: 18, 

SEQ ID NO: 40, or SEQ ID NO: 81 with at least one amino acid insertion, 
wherein the amino acid sequence binds to interleukin-1 receptor type 1 (IL-1 RI); 

(b) a nucleotide sequence that encodes an amino acid sequence of SEQ ID NO: 18, 
SEQ ID NO: 40, or SEQ ID NO: 81 with at least one amino acid deletion, wherein 
the amino acid sequence binds to interleukin-1 receptor type 1 (IL-1 R1); 

(e) a nucleotide sequence that encodes an amino acid sequence of SEQ ID NO: 18, 
SEQ ID NO: 40, or SEQ ID NO: 81 wherein the amino acid sequence is 
truncated at the N-terminal end or C-terminal end, or both, wherein the amino 
acid sequence binds to interleukin-1 receptortype 1 (IL-1R1); 

(d) a nucleotide sequence complementary to the nucleotide sequence of any of (a)-(c). 

51. A vector comprising the nucleic acid molecule of any of claims 46-50. 

52. An isolated host cell comprising the vector of claim 51. 
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53. The host cell of claim 51 that Is a eukaryotic cell. 

54. The host cell of claim 51 that is a prokaryotic cell. 

55. A cell line comprising the vector of claim 51. 

56. A process of producing an antibody or antigen binding fragment thereof, comprising 
culturing the host cell of claim 53 under suitable conditions to express the antibody or antigen 
binding fragment thereof, and optionally isolating the antibody or antigen binding fragment 
thereof, from the culture. 

57. The process of claim 56, wherein the nucleic acid molecule comprises promoter DNA 
other than the promoter DNA for the native antibody or antigen binding fragment thereof, 
operatively linked to the nucleic acid sequence encoding the antibody or antigen binding fragment 
thereof. 

58. Use of an antibody in the manufacture of a medicament for treating or preventing an IL-1 
mediated disease, condition or disorder, wherein the antibody comprises an amino acid sequence 
encoded by the nucleic acid of any of claims 46-50. 

59. The use of claim 58 wherein the IL-1 mediated disease, condition or disorder is selected 
from the group consisting of pulmonary disease, chronic obstructive pulmonary disease, 
pulmonary alveolar proteinosis, bleomycin-induced pneumopathy, pulmonary fibrosis, idiopathic 
pulmonary fibrosis, radiation-induced pulmonary fibrosis, cystic fibrosis, collagen accumulation in 
the lungs, acute respiratory distress syndrome (ARDS), broneho-pulmonary dysplasia (BPD), 
chronic obstructive pulmonary diseases selected from emphysema and chronic bronchitis, 
chronic fibrotic lung disease, asbestosls, coal worker's pneumoconiosis, silicosis, bronchioliterans 
organizing pneumonia, pulmonary sarcoidosis, allergic rhinitis, contact dermatitis, atopic 
dermatitis, diabetes, inflammatory bowel disease, rheumatoid arthritis, and asthma. 

60. A transgenic non-human animal comprising the nucleic acid molecule of any of claims 
46-50. 

61. An isolated nucleic acid molecule comprising a nucleotide sequence that encodes: a 
heavy chain variable region comprising the amino acid sequence of SEQ ID NO: 80, or an 
antigen binding fragment thereof that specifically binds interleukin-1 receptortype 1 (IL-1R1)and 
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inhibits binding of IL-1 to IL-1 R1, and a light chain variable region comprising the amino acid 
sequence of SEQ ID NO: 81, or an antigen binding fragment thereof that specifically binds 
interleukin-1 receptortype 1 (IL-1R1) and inhibits binding of IL-1 to IL-1R1. 

62. An isolated nucleic acid molecule comprising a nucleotide sequence that encodes: 
a. a heavy chain having a heavy chain variable region comprising an amino acid 

sequence as set forth in SEQ ID NO: 10, or an antigen binding fragment thereof that specifically 
binds interleukin-1 receptortype 1 (IL-1R1)and inhibits binding of IL-1 to IL-1R1, and a light chain 
having a light chain variable region comprising an amino acid sequence as set forth in SEQ ID 
NO: 12, or an antigen binding fragment thereof that specifically binds interleukin-1 receptor type 1 
(IL-1R1) and inhibits'binding of IL-1 to IL-1R1; 

b. a heavy chain having a heavy chain variable region comprising an amino acid 
sequence as set forth in SEQ ID NO: 14, or an antigen binding fragment thereof that specifically 
binds interleukin-1 receptortype 1 (JL-1R1) and inhibits binding of IL-1 to IL-1R1, and a light chain 
having a light chain variable region comprising an amino acid sequence as set forth in SEQ ID 
NO: 12, or an antigen binding fragment thereof that specifically binds interleukin-1 receptor type 1 
(IL-1R1) and inhibits binding of IL-1 to IL-1R1; or 

c. a heavy chain having a heavy chain variable region comprising an amino acid 
sequence as set forth in SEQ ID NO: 16, or an antigen binding fragment thereof that specifically 
binds interleukin-1 receptortype 1 (IL-1R1) and inhibits binding of IL-1 to IL-1R1, and a light chain 
having a light chain variable region comprising an amino acid sequence as set forth in SEQ ID 
NO: 18, or an antigen binding fragment thereof that specifically binds interleukin-1 receptor type 1 
(IL-1 R1) and inhibits binding of IL-1 to IL-1 R1. 

63. A set of nucleic acid molecules comprising: 
(a) a first nucleic acid molecule encoding human heavy chain framework regions, a 

nucleotide sequence encoding a human heavy chain CDR1 region comprising SEQ ID NO: 63, a 
nucleotide sequence encoding a human heavy chain CDR2 region comprising SEQ ID NO: 66, 
and a nucleotide sequence encoding a human heavy chain CDR3 region comprising SEQ ID NO: 
69; and 

(b) a second nucleic acid molecule encoding human light chain framework regions, a 
nucleotide sequence encoding a human light chain CDR1 region comprising SEQ ID NO: 71, a 
nucleotide sequence encoding a human light chain CDR2 region comprising SEQ ID NO: 73, and 
a nucleotide sequence encoding a human light chain CDR3 region comprising SEQ ID NO: 75. 

64. A set of nucleic acid molecules comprising: 



(a) a first nucleic acid molecule encoding a human antibody heavy chain having a 
heavy chain variable region, or an antigen-binding fragment thereof, wherein the heavy chain 
variable region comprises the amino acid sequence encoded by SEQ ID NO: 85, and wherein the 
antigen-binding fragment comprises SEQ ID NO: 63, SEQ ID NO: 66, and SEQ ID NO: 69; and 

(b) a second nucleic acid molecule encoding a human antibody light chain having a 
light chain variable region, or an antigen-binding fragment thereof, wherein the light chain variable 
region comprises the amino acid sequence encoded by SEQ ID NO: 86, and wherein the antigen-
binding fragment comprises SEQ ID NO: 71, SEQ ID NO: 73, and SEQ ID NO: 75. 

65. A vector comprising the nucleic acid molecule of claim 60 or 61. 

66. An isolated host cell comprising the vector of claim 65. 

67. The host cell of claim 66 that is a eukaryotic ceil. 

68. The host cell of claim 66 that is a prokaryotic cell. 

69. A ceil line comprising the vector of claim 65. 

70. A set of vectors comprising the nucleic acid molecules of claim 62 or 63, wherein one 
vector comprises the first nucleic acid molecule and the other vector comprises the second 
nucleic acid molecule. 

71. An isolated host cell comprising the set of vectors of claim 70. 

72. The host cell of claim 71 that is a eukaryotic cell. 

73. The host ceil of claim 71 that is a prokaryotic cell. 

74. A cell line comprising the set of vectors of claim 70. 
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