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Human Interl eukln-1 Receptor accessory protein The _present
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specifically to accessory proteins of interleukin 1 recep

I nterl eukWPA3P47. 1) s a pol ypeptide hornone that acts o%egﬁWNMEv%riety of
cell types and has multiple biological properties (D narell o, Bl ood 77:
1627, 1991). IL-1 is a major nediator of jnflammtory and i mune
responses. Therefore, regulation of IL-ZI bctivity provides a 10 neans of
controlling and nodul ati ng these responses. Two species of IL-1
have been characterized, interleukin la (IL-1[err]) and interleukin 1B

(re-1[err]), Jpoth ich are r r ein as IL-1. The
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I mmunogl| ob®l i n superfam |y of nol ecules (Sinms et al., Science 241: 585,
1988; Sins et al.,Inteddeukibiat! (II20) iscadpolgpeptidiSAditnormO4hat B889 ;onViaVhhan
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hamster odr yisanr (OF RoHiEbilER, bha BoRE)Eh Mlese rePBRSREET, 7 D Chnce
the I'L-1 signal (Curtis et al., Proc. Natl. Acad.
- Two species of IL-1 have been characterized, interleukin la
(IL-1a) and interleukin 18 (IL-18), both of which are referred to
- herein as IL-1. The biological activities produced by IL-1 are
15 mediated by binding to specific plasma membrane receptors, termed
- the Type I and Type II IL-1 receptors. The IL-1 receptors (IL-1R's)
are transmembrane proteins with extracellular domains of about 300
amino acids, and are members of the immunoglobulin superfamily of
molecules (Sims et al., Science 241: 585, 1988; Sims et al., Proc. Natl.
20 Acad. Sci. USA 86: 8946, 1989; McMahan et al., EMBO J. 10: 2821,
1991). Both IL-1 species bind to each of these receptors and compete
completely with each other for binding.

It has been assumed that the Type I IL-1R encodes the entire
25 functional IL-1 receptor. Experiments with the cloned Type I IL-IR
indicated that when this receptor protein was transfected and
expressed in Chinese hamster ovary cells, it was sufficient to bind
IL-1 and to transduce the IL-1 signal (Curtis et al., Proc. Natl. Acad.
Sci. USA 86: 3045, 1989). The presence of an accessory protein _
30 endogenous to the hamster cells was not determined in these studies.
* It had been suggested that the Type II IL-1R represented an
accessory chain of the IL-1R (Solari, Cytokine 2: 21, 1990). However,
more recent studies have shown that the Type II IL-1R is unlikely to
_ function as a signal-transducing accessory protein, and that it acts
35
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have been signi ffo?'aﬁ 5351 %%%nBX Lﬁ‘& kbl%floé:i 51' 'cf" 91:9 ﬁsower‘s e? Cali o}“ﬁn
. 15 meeting, Denver, CO, May 21-25, 1993). It was not known if an
equivalent protein existed on human cells, or what biological function,
if any, was associated with such a protein.

Prior to the present invention, efforts to identify a human IL-1R
20 accessory protein or to clone and express genes encoding this protein
have been significantly impeded by lack of purified protein, lack of an
antibody that recognizes this protein, and inability to identify cells
that express large amounts of this protein and its mRNA. Even the
murine accessory protein had not been obtained in sufficient amounts
25 to use in efforts to identify the corresponding human accessory
protein. Murine cell lines known to express the accessory protein did
so only in amounts {~1000 molecules/cell) too low to purify sufficient
protein for obtaining unambiguous amino acid sequence information.
There was no mAb known to recognize a human homologue of the 4C5
30 target protein (the murine accessory protein). In addition, binding to
IL-1 was not known to be an effective screen for identifying a human
accessory protein, since it is known that many accessory proteins do
not bind ligand or bind with very low affinity (Hibi et al., Cell 63:
1149, 1990; Takeshita et al., Science 257: 379, 1992).
335 : .
This invention makes available for the first time purified human
IL-1 receptor accessory protein which can be used to regulate the
effects of IL-1. The addition of soluble accessory protein inhibits the
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T ks e b e i e
bl ocki ng t he iimtesagionois sicapt -binding, tonthe receptor- complex so as to initiate a
biological response). The IL-1 receptor complex includes the Type I or
15 Type II IL-1 receptor in association with the IL-1IR AcP (additional
proteins may also be part of the complex). Adding soluble IL-1R AcP
inhibits this interaction by allowing IL-1 or the IL-1 receptor to
interact with the soluble protein instead of IL-1R AcP on the cell
surface, thus reducing the biological response caused by IL-1.
20 Antibodies to the IL-IR AcP of this invention similarly inhibit the
biological response of cells to IL-1. By binding to the IL-IR AcP,

- antibodies prevent IL-1 from interacting effectively with the IL-1
receptor. By blocking IL-1R AcP, these antibodies inhibit the binding
of IL-1 to the IL-1. receptor complex, which depends on interaction

25 with IL-1R AcP. IL-1R AcP will inhibit IL-1 interaction with the IL-1
receptor, thus preventing activation of IL-1 responsive cells and
decreasing the inflammatory response. One may also use the purified
IL-1IR AcP to screen a potential pharmaceutical. If the pharmaceutical
blocks IL-1 binding to the IL-1R AcP, it will be an effective IL-1

30 antagonmist.

The present invention provides polymucleotides which encode
IL-1 receptor accessory proteins or active fragments thereof,
preferably, the polynucleotides are selected from a group consisting
35 of (a) polynucleotides, preferably cDNA clones, having essentially a
nucleotide sequence derived from the coding region of a native IL-1R
AcP gene, such as shown in Figure 15 [SEQ ID NO. 1J; (b) poly-
nucleotides capable of hybridizing to the cDNA clones of (a) under



presence of IL-1R AcP in a cell nenbrane is necessary to permt IL-1 to
i nteract effectively with the IL-1 receptor conplex (by effective
interaction is meant binding to the receptor conplex so as to initiate a
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~ The present invention also provides vectors and suitable host
cells, preferably expression vectors comprising the DNA sequences
defined above, recombinant IL-IR AcP produced using the expression
vectors, and a method for producing the recombinant accessory
20 protein molecules utilizing the expression vectors.

The present invention makes available IL-1 receptor accessory
proteins and active fragments thereof, encoded by polynucleotides as
defined above. Preferred compounds are human IL-1 receptor

25 accessory proteins, preferably a protein having the amino acid
sequence [SEQ ID NO:3]. Especially preferred are soluble human IL-1
receptor accessory proteins, e. g. having the amino acid sequence [SEQ
ID NO:9). Also part of this invention are IL-1R AcP proteins carrying
one or more side groups which have been modified.

30

The present invention also provides antibodies to IL-1R AcP.
~ These antibodies bind specifically to the human IL-1 receptor
accessory protein and prevent activation of the IL-1 receptor complex
by IL-1. The preferred antibodies have a binding affinity to the IL-1

35 receptor accessory complex of from about Kp 0.1 nM to about Kp 10
nM and are for example monoclonal antibodies or derivatives thereof.



noderately stringent conditions and which encode IL- 1R AcP or
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20 The above mentioned compounds are useful as therapeutically
active substances, e. g. for use in the treatment of inflammatory or
immune responses and/or for regulating and preventing .
inflammatory or immunological activities of Interleukin-1. Especially,
these compounds are useful in the treatment of acute or chronic

25 diseases, preferably rheumatoid arthritis, inflammatory bowel

- disease, septic shock, transplant rejection, psoriasis, asthma and Type
I diabetes or, in the treatment of cancer, preferably acute and chronic
myelogenous leukemia. ' :

30 As used herein, IL-1 includes both IL-l1a and IL-18, and IL-1
receptor includes Type I and Type II IL-1 receptors, unless otherwise
specifically indicated. '

35 BRIEF DESCRIPTION OF DRAWINGS

Figure 1. Equilibrium Binding of [1251)-4C5 to Murine EL-4
Cells at Room Temperature. EL-4 cells (1.5 x 105 cells) were
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Cells. 70Z/3 cells (1.5 x 106_) were incubated for 2 hrs at room '
15 temperature with increasing concentrations of [1251]-4C5 in the
absence (o) or presence (V) of 100 nM unlabeled 4C5. Total (o) and
ndn-specific (V) cell bound radioactivity were determined as
described in Example 1. Specific binding of (1251)-4C5 (o) was
calculated by subtracting non-specific binding from total binding. 2A.
20 Binding of 70Z/3 cells incubated with [1231}-4C5. 2B. Analysis of the
binding data according to the method of Scatchard (Scatchard, Ann.
N.Y. Acad. Sci. 31: 660, 1949) as determined by Ligand (Munson and
Rodbard, Anal. Biochem. 107: 220, 1980; McPherson, J. Pharmacol.
Methods 14: 213, 1985) with a single-site model.
25
) Figure 3. Inhibition of Human [1251]-IL-1 Binding to IL-1
Receptor on 70Z/3 Cells by Monoclonal Antibodies 4CS, 4E2 and 35F5S.
Inhibition assays were performed as described in Example 1. The
data are expressed as the percent inhibition of [1251)-1L1 binding in
30 the presence of the indicated concentrations of antibody when
compared to the specific binding in the absence of antibody. Proteins
are human IL-la (H-alpha) and human IL-18 (H-beta).

Figure 4. Inhibition of Human [!251}-IL-1 Binding to IL-1
35 Receptor on EL-4 Cells by Monoclonal Antibodies 4C5, 4E2 and 35F5.
Inhibition assays were performed as described in Example 1. The
data are expressed as the percent inhibition of [1251]-IL-1 binding in
the presence of the indicated concentrations of antibody when
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EL-4 cells were also directly purified on a 4C5 affinity matrix (4C5) .
The proteins eluted from the columns were separated by SDS-PAGE,
transferred to nitrocellulose and probed with [l 251]-4C5 . The
molecular sizes indicated in the margins were estimated from
15 molecular weight standards (Amersham Prestained Standards) run in
parallel lanes. Exposure time was 1 day.

Figure 6. Inhibition of IL-1 Induced Splenic B Cell
Proliferation by Monoclonal Antibodies 4CS, 4E2 and 35F5. Inhibition
20 assays were performed as described in Example 1. The data are
expressed as the incorporation of 3H-thym1dme (CPM) by B cells in
the presence of the indicated concentrations of antibody when
compared to the incorporation in the absence of antibody. Proteins
are: 6A. human IL-la (IL-la)) and 6B. human IL-18 (IL-18). |
25
Figure 7. Inhibition of IL-1 Induced Proliferation of D10.G4.1
Helper T-cells by Monoclonal Antibodies 4C5 and 35F5 and Human
IL-1ra. Inhibition assays were performed as described in Example 1.
The data are expressed as the incorporation of 3H-thymidine (CPM)
30 by D10 cells in the presence of the indicated concentrations of
antibody and IL-1ra when compared to the incorporation in the
absence of antibody or IL-1lra. Proteins are: 7A. human IL-lc, 7B.
human IL-18.

35 Figure 8. Inhibition of IL-1 Induced Kappa Light Chain
Expression by 70Z/3 Cells: Effect of Monoclonal Antibodies 4C5, 4E2
and 35F5. The induction of kappa light chain expression and
inhibition with the antibodies was as described in Example 1. The
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i nhi bition of [[eubi:ﬁl]anbbui injectiony ofh human t He 1pr €alpha) oxf hubmni 0kt ed
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PCT/ EP96/ 001
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IL-1[err] (H al pha)7B2ds hiigaatrol -aktibody. ( H bet a) . Figure 5.
| solation of Two Proteins of 90 and 50 kDa froma 5 Sol ubilized Extract of
EL-4 Cells by 4C5 Affinity Chronatograph

Figure 10. Nucleoude gequence and Deduced Amino Acid

15 Sequence of Murine IL-1R AcP. 10A. The nucleotide sequence of the
opening reading frame of murine IL-1IR AcP cDNA clone E2K is
shown. The top strand is the coding sequence [SEQ ID NO:4]. 10B. The
amino acid sequence of murine IL-1R AcP as deduced from the
coding sequence shown in Figure 10A is shown [SEQ ID NO:6]. The

20 signal peptide cleavage site is predicted to occur after Ala -1,
resulting in a 550 amino acid mature protein that extends from Ser 1
to Val 550. The cleavage site has been confirmed by NHj-terminal
sequence analysis of purified natural muIL-1R AcP (Example 10). The
predicted transmembrane domain extends from Leu 340 through Leu

25 363.

Figure 11. Immunoprecipitation of Recombinant MulL-1R AcP
from Transfected COS cells with mAbs 4C5 and 2E6. COS cells were
- transfected by electroporation with either pEF-BOS/mulL-1R AcP or
30 pEF-BOS alone (mock). Transfected cells were metabolically labelled
with [3581Met as described (Example 8). Labelled transfectants were
solubilized with RIPA buffer and immunoprecipitated with either
mAb 4C5 or 2E6 (see Table 2) as described (Example 8). Both ‘mAbs
immunoprecipitated labelled protein from COS cells transfected with
35 pEF-BOS/mulL-1R AcP which migrated as a broad band between 70-
90 kDa. No labelled protein was detected in this size range from mock
transfected COS cells. A higher molecular weight species (>200 kDa) -is
present in both mock and mulL-1R AcP transfected COS cells.



"Proteins were partially purified froma detergent extract of EL-4 cells
by lentil lectin affinity chromatography followed by affinity

ertner an anti- lype | TL-1R
anti body (7E6 murine IL-1[err] (Ma) or anti-accessory pr | body 10
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in the presené8pesifi lche“ﬂeﬂﬁl erlculated nby nsubtracsing gron-specifici ingn drom- 1r a
when conpar ed 4@l tﬂiﬁdi WE@%&% [théI]-IL @asﬁf‘(@ﬂsf céllé ithafifeded

Figure s, | nWiEh (P, patal Blechis IRSTEREBOS ), showgfritat o palsi on by

70Z/ 3 Cells: nhturallyoiexpbessc appeoxifratelyo 608 high, aﬂEﬂ:ty binding 3&55 fofhe

'ngugt :jonwf TEPP&. | THE trighe A 'th&Xg Ssmswnﬂmlysls of ith®i BindingVidata t he

antibodies Vag &or Eg G0 the metho ry)gcatcharcr ?Scatchard Ann. N.Y. Acad. Sci.
51: 660 1949) as determined by Ligand (Munson and Rodbard, Anal.
Biochem. 107: 220, 1980; McPherson, J. Pharmacol. Methods 14: 213,
1985) with a single-site model. 12A. Binding of COS(AcP) cells

20 incubated with [1251)-4C5 12B. Scatchard plot of 12A data. 12C.

Binding of COS(AcP) cells incubated with [1251}-IL-1a¢ 12D. Scatchard
plot of 12C data. 12E. Binding of [COS(PEF-BOS)] cells incubated with
[1251)-IL-1a. 12F. Scatchard plot of 12E data.

25 Figure 13. Equilibrium Binding of [1251)-Labeled 35F5 and IL-
1 to Murine Recombinant Type I IL-1R Expressed in COS-7 Cells. Cells
(4-8 x 104) transfected with an Type I IL-1R expression plasmid
[COS(Mu-IL-1R)] were incubated for 3 hrs at 4°C with increasing
concentrations of [1251)-35F5 or [1251)-IL-1c and [1251)-IL-18 in the
30 absence (Total) or presence (Non-Specific) of 100 nM unlabeled 35F5
‘ or 50 nM unlabeled IL-1. Total (Total) and non-specific (Non-Specific)
cell bound radioactivity were determined as described in Example 1.
Specific binding of [1251)-35F5 (Specific) and [1251}-IL-1c or IL-18
: (Specific) were calculated by subtracting non-specific binding from
35 total binding. The right hand panel shows analysis of the binding data
according to the method of Scatchard (Scatchard, Ann. N.Y. Acad. Sci.
51: 660, 1949) as determined by Ligand (Munsan and Rodbard, Anal.
Biochem. 107: 220, 1980; McPherson, J. Pharmacol. Methods 14: 213,
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- 8- data are expressed as the percent of cells expressing kappa |ight
chain in the presence of the indicated concentrations of antibody when
conpared to the percent of cells in the absence of anti body. Pr i ns
are human | L-WMOHA6RPOST| - 1[err]) and human IL-1[err] (I L-l[errq()_l.""?"%ﬁ1
Figure 9. Inhibition of IL-1 Induced SerumPL=6 in C57BL/ 6 M ce by
Monocl onal Anti bodi es 4C5 and 35F5. M ce were pretreated with the
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cl eavage site isq¢predictead occur after., Ala,.l resultin

am no acid mat uréﬂbﬁgtéf:ﬁ ‘Elh é?f%énf?%ﬁ?%g? ind #6 ta6e\§31|o én qaﬁeupper
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(nock). Transfected cell Sf wer e, net ghol i Cayé\fl) Ia‘ge%é‘fg, .\Mthﬂl[err S| Met

as descri bed ’(sExafg‘B‘Beﬁt) Iromy, clang, #6, WeLe isplate igated into the exptression
vector pEF-BOS as described (Examples 12 and 13). A schematic
representation of the resulting cDNA encoding full-length human IL-

IR AcP is shown on the bottom ling:.

20 Figure 15. Nucleotide Sequence of Human IL-1R AcP. The
nucleotide sequence of the open reading frame in the full-length
human IL-1R AcP c¢cDNA (Example 13, Figure 14) is shown. The top
strand is the coding sequence [SEQ ID NO:1]. '

25 Figure 16. Amino Acid Sequence of Human IL-1R AcP. The
amino acid sequence of human IL-1R AcP as deduced from
translation of the nucleotide sequence in Figure 15 is shown [SEQ ID
NO:3]. The signal peptide cleavage site is predicted to occur after Ala-
1, resulting in the production of a 550-amino acid mature protein that
30 extends from Serl to Val550. The predicted transmembrane domain
extends from Leu340 to Leu363. '

Figure 17. IL-1 Induction of IL-6 Production in' MRC-5 Cells:
Inhibition by IL-1 Receptor Antagonist and Anti-Type I IL-1
35 Receptor Antibody 4C1. Human embryonic lung fibroblast MRC-5 cells
X 104cells; ATCC# CCL-171) were plated into 24-well cluster dishes
(No. 3524; Costar) for 24 hrs at 379C in a humidified incubator. After
the 24 hr period, the cells were pretreated with increasing
concentrations of either IL-1 receptor antagonist (IL-1RA; 10-2 1o



solubilized with R PA buffer and i nmunoprecipitated with either rrAb
4C5 or 2E6 (see Table 2) as described (Exanple 8). Both mAbs

irromroprecipirtatedtabertedproter T rrom C05 cells transfected with 35
pEF- BOS/ nmul L- 1R AcP whi-ch m grated as a broad band betme%oc%%?,&m 90 kbDa.
No | abel | SHORFBWET n was detected in this_size range from

transfected COS cells. A higher nol ecul-allwei ght species (>200 kDa) is
present in both nock and nul L- 1R AcP transfected COS cells. WO
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Figure 18. Nucleotide Sequence of the Soluble Human IL-1R
AcP. The nucleotide sequence of the soluble human IL-1R AcP ¢cDNA
is shown. The top strand is the coding sequence [SEQ ID NO:7].

20
Figure 19. Amino Acid Sequence of the Soluble Human IL-1R
AcP. The amino acid sequence of soluble human IL-1R AcP as
deduced from translation of the nucleotide sequence in Figure 18 is
shown [SEQ ID NO:9].
25

The present invention is directed to an isolated polynucleotide

that encodes a IL-1R AcP (IL-1R AcP) or an active fragment of a
IL-1R AcP (i.e. capable of inhibiting the ability of IL-1 to bind to or
otherwise activate the IL-1 receptor), in particular a human or

30 murine IL-1R AcP. Examples of such a polynucleotide are the DNA
polynucleotide having the sequence [SEQ ID NO: 1], and the DNA
polynucleotide encoding the human IL-1R AcP which has the amino
acid sequence [SEQ ID NO: 3]. The polynucleotides of this invention
may be used as intermediates to produce the protein IL-1R AcP as

35 described below. This protein is useful in treatment of conditions
related to IL-1 inflammatory activity. The polynucleotides may
themselves be used in treatment by known antisense modalities.



Bi ndi ng of COS(AcP) cells incubated with [[err]l]-I1L-1[err] 12D. Scatchard
pl ot of 12C data. 12E. Binding of [COS(PEF-BOS)] cells incubated with
[[err]l]-IL-1[err]. 12F. Scatchard plot of 12E data. 25 Figure 13.

Equi l'i bri um B ndi of [[err]l]-Labeled 35F5 and IL- 1 %i‘sgpimﬂ
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ri ght hand panel shows anal ysis of the binding data . according to the
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eterm ned by n nsa odbar na hem

1080: McPher soreBy ﬁmﬁﬂ od wses 8 ?‘Z‘ fdiates the % Ounds
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oM Lot TR KGRy H2bm, Ralymitieaties’ endoding. humap, 11 “fR "AeB), solubls
pl ot of 13C dat humasFEILHRidACEH and[goiodies [thereof can |be E)hmmodat'ﬁlt writical

[[err]1]-TL-1[ efjgdt. zﬂéﬁne&ﬁ&é iR Eiu@'i%‘veﬁﬁoﬁ:"ﬁ td Asolation of m'il 6r e

Constructi on of Ful ematl c

n
representati onsde’I%e&s?#u@‘Fﬁ?ség%fP’m%thﬂﬁ%e mAP\s_ &rﬁ R P QYnserts
i n cl ones #3Sanimpimizatiomowith a tpastialipepurified preparation of solubilized

crosslinked IL-1a/IL-1R complex from murine 70Z/2 pre-B cells
(described in Example 1). The use of the crosslinked ligand-receptor
complex was uniquely suitable, since the accessory protein could only
be purified as a result of its interaction in.such a complex. One of

20 these mAbs (4C5) was then used to isolate a cDNA encoding the
murine IL-1R AcP. This murine cDNA was used to obtain a partial
genomic clone of the human homologue. A probe derived from the
partial genomic clone was then used to isolate the full-length cDNA for
human IL-1R AcP.

25
As used herein, "polynucleotide” refers to an isolated DNA or

RNA polymer, in the form of a separatc molecule or as a component of
a larger DNA or RNA construct, which has been derived from DNA or
RNA isolated at least once in substantially pure form, i.e., free of

30 contaminating endogenous materials and in a quantity or
concentration enabling identification, manipulation, and recovery of
the sequence and its component nucleotide sequences by standard
biochemical methods, for example, using a cloning vector. Such -
sequences are preferably provided in the form of an open reading

35 frame uninterrupted by internal nontranslated sequences, or- introns,
which are typically present in eukaryotic genes. However, it will be
evident that genomic DNA containing the relevant sequences could
also be used. Sequences of non-translated DNA may be present 5' or 3’



10 portion of the figure. C one #3 contains 5 noncodi ng sequences, the
initiating ATG codon, and a significant portion of the coding region.

Cone #o overlaps wih clone #3, cont ar ni ng nost of the coding region,

the TGA stop codon, and 3' noncodi ng sequences. The 846 b% (Eﬁégﬁ#{ Bst Xl
f ragnment W BPne #3 and the [err] 2700 bp BstXI/Xbal 1 t from

clone #6 were isolated and ligated intd e expr essi on vect or pEF-BOS
as described (Exanples 12 and 13). A schematic representation of the

L efgl ti Ing CDH%r@rm@dbple:nftdaﬁiﬁ rﬁmebwtaerd klée samé%&lfifbl_tli m“%{ﬂ%‘% ge
ottom | i ne. . Figu . Nucleot i equence o uman - cP.
The nucl &?i\?%laggﬁugﬂcé’&&% %‘Rg §teﬁ°r gﬁﬁﬂgg PORS in the full-| ength
human 1 L-1R AcP cDNA (Exanple 13, Figure 14) is shown. The top . strand

I.s the coding secmegeagoiﬁsadl&m lle. p2 . inkl . ?ﬁﬂ?m Cly
Sequence gf Human }lLs1 o e B DNA, inChilléf udse: o umgﬁ
f

P. .The. 0_acid sequence o ?1% AcP
as deduced ffF © 'thr‘."aﬂﬁg T‘gﬁnbﬁe‘?h@ cFeplanges g%?ﬁe‘ﬁ?éeiwgﬁﬁ’% 15 is
shown [ SEQ | which hybgfdizeTmader gstringenpt hyhridizationgeonditinnss (seeedTct ed to
occur after Afgratis etlal., Molebtlay Cloing. mqeub%&hgpy MafuaP Cafl gs%rﬁfg d
mat ure prot el hat. 30 exten om S to 550.°% Th edicte
t r ansnenbr angaﬂ@%itlr?%om °‘¥xﬁ§§éi' PPom/e b4 ot?_(-*}936§.r‘? sequences.cARr ¢
17. IL-1 | ndexampie oéf lanet sechdstringent i hybfiizationl condition is nhybritizaticny
IL-1 Rec o] Ng AR gt biedy I : C ' 1.
Human enbeﬁ/ogf? tlf‘gﬁ fﬁib?%g’i afép Bk/v%_gfca elelaémilgsﬁl E@ %ﬁﬁ?ﬁﬁ%ﬁ%f éﬁ'leC#
CCL-171) wer BOBF-a/aliernatiyely, an | exemplary, siringant hybridizgtiomconditign: 45 )
for 24 hrs ain 30 % forthamide, 4uxiSSCiatdd29Qubat or. After the 24 hr
period, the cells were pretreated with increasing concentrations of

either IL-1 recepto[r anta st (IL-1RA;. 10[err] to -
! pi’o{ynuc e%’&és Wéich -hybndxze[ to the sequences for IL-1R AcP

15 under moderate hybridization conditions and which code on
expression for IL-1R AcP peptides having IL-1R AcP biological
properties also encode novel IL-1R AcP polypeptides. Examples of
such non-stringent hybridization conditions are 4 x SSC at 50°C or
hybridization with 30 - 40 % formamide at 42°C. Additional

20 hybridization conditions are mentioned in Example 11. For example, a
DNA sequence which shares regions of significant homology, e. g. sites
of glycosylation or disulfide linkages, with the sequences of IL-1R AcP
and encodes a protein having one or more IL-1R AcP biological
properties clearly encodes a IL-1R AcP polypeptide even if such a

25 DNA sequence would not stringently hybridize to the IL-1R AcP
sequences. :

Polynucleotides of this invention were obtained as described in

Examples 7-13 by expressing murine cDNA in eucaryotic cells and

30 screening cell-surface proteins using assays described in Example 7. A
murine cDNA clone was identified which results in the expression of a
protein immunoreactive with mAb 4C5. This ¢cDNA clone was used to
obtain the homologous human genomic clone. Briefly, human genomic
DNA'" was screened with the intermediate murine IL-1R AcP probe

35 obtained from mouse cells in Example 7. Clones were isolated and
sequenced as described. The partial human genomic clones were then
used as intermediates to screen a human cDNA library and clones
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- 11 - . 10[err]pM, anti-Type |I IL-1 receptor antibody 4Cl (10-4 to
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either 5 pMor 100 human | L-1B was added and the incu 181
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for IL-6 concentration by the Quanti kine Human IL-6 Assay Kit (R & D
Syst errsé fThe dﬁ&ér@ﬁﬁolated hd F&q&ehaﬁ tagedesoribed: tat bblau( pfgﬂhlie)ng!h I L-6
secrete romthe C 1fpa or in
the presence of ?@ynuc%é%l(gés d|§lr§h| a?%e?:lpﬂ{ F%cf%aé?%g

concentrations of tumor 10 necrosis factor [err] (TNF[err]) -on the
stimulation of IL-6 sgcgﬁdme polgfucleotiti®Gof this! invention ahaw thietsequenesd [SEQ

TNF[err] was Les ﬁ (Agﬁg'nefrobglé'nucle of Lthistlﬁ\Fén?ﬂn”Uhé‘ﬁd&Q e%—‘lﬁunan

secretion fromt ear e on an
aut ocri ne secretllo-dR)ﬂqllh:a_Vlng ‘h@yamﬁ&séc’é’eﬁ*?@m%,& EQ)\’Q

IL-1[err], TNF[ E& nuéféi)tid&ht:bpiblenof))enlcbdm@ théraimnlﬂBcﬁhQ uehtiea offOIL-lR

oL 8 B e spesaty, (56955 56 ngzetgfseﬂﬁ% i,

Sol ubl e Human I L
| L- IR AcP cDNA polynuslmnof Innentinn bas shel sequence DYRR &heﬂee [SEQ I D
NO 7] . 20 10 Figure 19. Ami no Acid Sequence of the SoI ubl e Human
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‘NO 1], an e nuc e, enco e u
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20 Polynucleotides encoding the IL-1R AcP and its active fragments
are useful as intermediates from which IL-1R AcP and its active
fragments are obtained. In addition, these polynucleotides are useful
as antisense therapeutics which block the ‘production of IL-1R AcP.
Antisense therapeutics are used as described in Akhtar and Ivinsonm,

25 Nature Genetics 4:215, 1993. RNA or DNA polynucleotides both have
these utilities. Antisense polynucleotides which are complementary to
[SEQ ID NO:1] or to a fragment of this sequence are part of this
invention. Such polynucleotides may be obtained by known methods
such as DNA or RNA synthesis to produce a complementary sequence.

30 Thus, any. sequence from the polynucleotides of this invention which
is capable of hybridizing to DNA or RNA encoding IL-1R AcP under
moderately stringent conditions known in the art and which when so
hybridized prevents the synthesis of IL-1R AcP is also part of this
invention.

35 -

This invention includes vectors which contain the poly- .
nucleotides described herein which encode IL-1R AcP or an active
fragment. Any vector known in the art may be used in this capacity,



35 described below. This protein is useful in treatnent of conditions
related to IL-1 inflanmmatory activity. The pol ynucl eoti des nay

(NEensel Ves be used 1 n (reat ment by known antisense nodalities.

96/ 23067 PCT/
- 12 -  WO9%NETTHe jnpyention is also directed to IL-| ?g‘%ﬁ{rg‘?&ogccessory
protein (I'L-1R AcP) isolated free of® dPher proteins, or an isolated

active fragnent of IL-1R AcP. The IL-1R AcP of this inventionis a
protein or  snght ayeplasnids; ﬁg dferids, Nirdl tvectdis, Tosmidy Hid |dthdr tvackdrgd to

< a mothod dmemolyApAsOR Lﬂh‘*ﬁ%‘?@d"z\%pmemes$?fﬁ§ﬁo cfiods gl " "

i nt er medi at eXnoven fig| rhmawg DN#\ ytechnalogy d Expression nveatersi ne
| L- 1RACP, wrﬁgealﬁaﬁﬁwexiﬁp@@w}aq@c@&sto nmurine |L-1R AcP, and

pol ynucl eoj i des encodi ng hunman | L- 1R AcP. From pol ynucl eoti des encodi ng
human | L- 1R AcP, soluble human | L-1R AcP and anti bodi es thereof can be

‘obtai ned. The critAsaised hereini "expressioni Meetof'orefers sto avwvectoorstich ake

i_sol ation of AOéoxhpﬁsm @rﬁiﬁch?u%aﬁcﬁﬁfséﬁﬂigﬁgﬁﬁge'dﬁ alGRBLyS ar

obt ai ned by t1al urifi epar tl,on

sol ubi | i zed chnﬁgﬂn?@' ?fe?lg enénﬂFBez pre-B
cells (dmpretmdn; rfoExeimhplel)pro‘ﬂnMers eoroi:nhtncers,os{%) iankstrhictural or
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protein cgﬁl c?rll cé ur i resuII ?’Fﬁs&l&deracu%%al g‘nssuch a
conpl ex. One Byot ’t%@e m (QEB W’!ﬂ?&?q@e&n@o Qn jinifspgion

encodi Ing the and termimation - s‘HQuanes TSitrucoural nelenfiMsvmtend!&ﬂ for abeé aim ah
0112 oSS MBI Sl O Borepl) R S
human | L- 1R /Seguence ena mg “extracellular secretion o translate rotem by a
' 15 host cell. Alternatively, where recombinant protein is expressed
without a signal or transport sequence, it may include an N-terminal
methionine residue. This residue may optionally be subsequently
cleaved from the expressed recombinant protein tp provide a final
product. |
20
Also part of this invention are host cells containing expression
vectors containing polynucleotides of this invention, which express
IL-1IR AcP or active fragments. The polynucleotides are inserted into
vectors containing transcriptional regulatory sequences to form
25 expression vectors. These expression vectors are then inserted into
host cells by transfection, infection, electroporation, or other well-
known methods. Such host cells are capable of producing protein from
the expression vectors inserted therein. Other host cells, e.g. yeast,
‘Chinese hamster ovary cells, bacterial cells, can be utilized with the
30 appropriate and suitable expression vectors.

As noted above, this invention is also directed to IL-1 receptor
accessory protein (IL-1R AcP) isolated free of other proteins, or an
active fragment of IL-1R AcP. The IL-1R AcP of this invention is a

35 protein or active fragment which inhibits the ability of IL-1 to bind to
" or otherwise activate the IL-1 receptor, especially the Type I IL-1
receptor. Inhibiting activation of the human IL-1 receptor is
accomplished by the human IL-1R AcP or active fragments, and has



25 As used herein, "polynucleotide" refers to an isolated DNA or
RNA polyner, in the formof a separate nolecule or as a conponent of a
| arger DNA or RNA construct, which has been derived from DNA or RNA

i sol ated at I&gﬁ%@gﬁe in substantially pure form i.e., freepQfumne

cont am nat i ng ous materials and in a,guantity or concent ra?llon
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cont ai ni ng t he rfisoe¢iited s adtie ninflarmmaltion. al so be used. Sequences of
non-transl at eg DNA may be present 5 or 3" - V\D 96/ 23067
PCT/ EP96/ 0018 fromthe open

readi ng frame, where Apdvefragmentioofi HedR eA@PV\MH be obtaingsl byt icomventional
expression of thgefislisnfor @btdiding protein fragiienss Por exaehple! DNA of tlﬁs

sequences and 1 HBYERBRH, %eoﬁa%%%""%r | %?&Q@Rd?%%‘ BF oifigariiy 2ud
hybri di zati on coexpresssds ipsbest rells bynpenyentional methoqlmHecprawdei &agmgents\ |
Laboratory Myguadf ICOIR KeP! 'Eagmenﬁabb%el—nmkamd %30 bePobtiided by
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fol l owed by a wathis nipviention] age Sistermingd byr screepingirfor activity. using IL-1
Al ternatively a”a@ﬁ?@hé&bhﬁéd PeRR. hybridi zation condition is in 50 %

formam de, 4 x SSC at 42[err]C
15 Soluble IL-IR AcP is an IL-1R AcP fragment of this invention in
- which deletions of the COOH-terminal sequences result in secretion of
the protein into the culture medium. The soluble IL-1R AcP
corresponds to all or part of the extracellular region of the IL-1R AcP.
Methods for elucidating the COOH terminals and extracellular regions
20 of proteins are well known. The resulting protein preferably retains
its ability to interact. with IL-1 or the Type I and Type II IL-1R's.
Particularly preferred sequences include those in which the
transmembrane region and intracellular domain of the IL-IR AcP are
deleted or substituted to facilitate secretion of the accessory protein
25 into the cultire medium. The soluble IL-1R AcP may also include part
of the transmembrane region, provided that the soluble IL-1R AcP is
capable of being secreted from the cell. Soluble IL-1R AcP is obtained
as described in Examples 14 and 15. A specific soluble IL-IR AcP of
this invention has the sequence [SEQ ID NO:9].
30 '
A preferred example of IL-1R AcP has the amino acid sequence
[SEQ ID NO: 3]. The amino acid sequence of the IL-1R AcP as deduced
from the cDNA sequence [SEQ ID NO: 1] is shown in Figure 16. Any '
IL-1R AcP which affects IL-1 binding as described above, is included
35 in this invention, such as an analogue having the sequence of [SEQ ID
NO: 3}, in which one or more side groups have been modified in a
known manner, by attachment of compounds such as polyethylene
glycol, or by incorporation in a fusion protein (with other protein



Pol ynucl eoti des whi ch hybridize to the sequences for |IL-1R AcP 15 under
noderat e hybridization _conditions gndwhich code _on expression for

I L- 1R AcP peptides having IL-1R AcP bi ol ogi cal properties al so encode
novel |L-{R Apkaeh0! Ypeptides. Exanpl es of such non- st pigpstivors:

hybridi zation conditions are 4 x SSC at 50 [err]C or hybridi zation with
30 - 40 %formam de at 42[err]C. Additi c}nal 20 hybridi zation conditions are
mentioned in Exanple 11. For exanple, a DNA sequence whi ch shares
regions of sseguencesinsuchoms| ugmnwgl@uwtmuencea)f fgiryexample,i on or

di sul fide | . , whode laeiv ngqmsce&a&,ﬁé ﬂé%tf\‘iﬁ’amtam@ad o?nEﬁﬁ
fno
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PR Dbt e

screening cef¥R
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screened Wit IF% qcﬁ‘t"éttynéﬂlﬁ‘? r% F@Weﬂc”%\’%ﬁeh@%t af ned from
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PCT/ EP96/ 0010f lymphocyte proliferation or kappa llsht chaip expressigne ando| at ed
and sequencedecreasesof ilkatl imducetdalb-6 l&:dpfésﬁ@uih pol ynucl eotides of this

I nvention encodi ng human | L-1R AcP.

18 - IL-1IR AcP isolated free of other proteins may be obtained from
the polynucleotides of this invention which encode IL-1R AcP. For
example, IL-1R AcP may be obtained by conventional methods of
expressing a polynucleotide provided herein encoding IL-1R AcP,
preferably the DNA of [SEQ ID NO: 1] or [SEQ ID NO: 7] in a host cell,

20 and isolating the resulting protein. Once the IL-1R AcP is obtained, the
protein can be isolated free of other proteins by conventional _

- methods. These methods include but are not limited to purification or
antibody affinity columns with the antibodies of this invention,
chromatography on ion exchange or gel filtration columns, purification

25 by high performance liquid chromatography, and purification with an
IL-1 affinity column.

IL-1R AcP may be stabilized by attaching a polyalkylene glycol
polymer by known methods. Polyalkylene glycol includes poly-

30 ethylene glycol, and other polyalkylene polymers which may be
branched or unbranched. The polymers may be directly linked to the
protein, or may be linked by means of linking groups connecting for
example the COOH of the polymer to the NH2 of a lysine on the
protein. '

35

IL-1R AcP of this invention may be used directly in therapy to
bind or scavenge IL-1, thereby providing a means for regulating and
preventing the inflammatory or immunological activities of IL-1. In



A specific polynucleotide of this invention has the sequence [SEQ 5 ID NO
1] ._ Anot her pol ynucl eotide of this invention encodes the hunan | L- 1R AcP
havi ng the amino acid sequence [SEQ ID NO 3]. Any pol ynucl eot i de

capabl e of en e am no aci d sequence of IL-1R ACP,  SEbTEPIsinois:
specifically [C‘gémo 3] is part of this i?vent I on. Anot her

pol ynucl eoti de of invention has the sequence{SEQ ID NO 4]. 10
Al so part of this invention is a pol ynucl eotide encoding an active
fragment of |L-1MRtsAGISe Buqireyesnty onaleyersed patholagitr ryponses, ofoluble IL-1R AcP
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encodi ng the | L- FRSNS %‘Hﬂ’ é@m hich are themselves| useful in

i nt ermedi at es f r aherapychRaisingR shcR antibodies aist mvale feasibiRgbebiwsea this

Cher apeuti co vhi Oh “ﬁf EAReS EVRMPIE L R ARDE i filttteiont BouBY 8"

t herapeutics are H{’B in Akhtar and |vinson, 25 Nature
Genetics 4:2150 1993. RNA or DNA pol ynucl eoti des both have t hese

tiliti Anti sense C r SEQ I D
N1 or G0 a fr niﬁ?‘% L‘ﬁ?‘i b Biftton 36 2158 Srf ' @ akBodics? 10, g
Such pol ynucl eotl n€H TBY ‘R?MOWt autdbodies toubuman MNAROACP
RNA synthesis to qreodbltaﬁned @i @mﬁpley 15¢ Nrese cant@sodibe! Sare 2obtafid
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stringent condfti Mﬂa Whigh, ds obtained affec expression of the hybombumu full-
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35 Thi cl 0[S Whi ontain

nucl eoti des descrﬁbé 3"‘%@%?&1 lé?e%?ﬁdg& ﬁgﬁlﬁ?’“@r use aﬁlﬁ \”é é/ IL-1R

fragment. Any vecM Fh‘ﬁh’é‘l"&ﬂﬂoﬁa‘yht@ wasdisolated withathec npique mAb
4C5 descnbed in Examples 2 and 3. For the murine or rat mAbs to

20 human IL-1R AcP, hybridoma techniques well known in the art may
then be used to obtain hybridomas to generate mAbs. Chimeric
antibodies and humanized antibodies may be obtained from these
rodent antibodies using known methods. (Brown et al., Proc. Natl
Acad. Sci. USA 88: 2663, 1991; WO 90/7861, EP 620276) or by

25 producing heterodimeric bispecific antibodies (Kostelny et al., J.

~ Immunol. 148: 1547, 1992).

Antibodies to human IL-1R AcP of this invention bind
specifically to human IL-1R AcP and prevent activation of the IL-1
30 receptor complex by IL-1. This activity may be determined by assays
as described herein. Specifically, biological assays include screens
based on the ability of the antibody to inhibit the proliferation of
IL-1-responsive cells or the IL-l-induced secretion of prostaglandin
E2 and IL-6. Such assays can be carried out by conventional methods
35 in cell biology. Suitable cells for these assays include splenic B cells,
cell lines such as the human B cell line RPMI 1788 (Vandenabeele et
al.,, J. Immunol. Meth. 135: 25, 1990), and human fibroblasts such as
the human lung fibroblast line MRC-5 (Chin et al., J. Exp. Med. 165: 70,
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- 15 - such as_plasmds. phagemds. . viral vectors caosmds and other

vect ors. The pol ynucl eotides are inserted in the vectors by mnethods

wel | &aw.p the art of reconbinant DNA technol ogy. fERsmb@y vectors
are a partrcular exarrpl e of vectors. 5 As used herein,

"expression vector" refers to a vector Such as pl asm d conpri si'ng a
transcriptional unit conprising an assenbly of (1) a genetic element or
el ement s halP8d).aMethotlsit forysuch assaysgusing mousepn:eﬂsuane féund anarrpl e,
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transcribed intgd nRNA and. tr. nsl at ). apprdprl ate
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Structural dhesenassaystmayebef perfomednusmg hanian) cedisk o yeffem ression
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i nventi on amd- hé@@ d&P. cont ai ni ng expression .vectors containi ng
pol ynuclgpti des of this invention, which express I L- 1R AcP or active

fragnents. The p n e o N
transcriptional rqg‘éulfﬁborgﬁgi%e%f ] uesﬂﬁ%%ig)r m%e%pram%"?fe&c%j 3“ se
expr essi on vaethgds tor gelite, Q‘Wﬁéﬁ?%%i Gawsed thespresence of We-hndnecti on,
infection, ¢aehédlaponbei ﬁhbddle@tdﬂﬁfthi’sehhvennon kit Wil izl Tedeinlg -host

Chsert od t napaRmmeief; T "uibalies Yo Bl 1R KR Rl %&wm&"rg@ary
cel I's, bhEt dPr examaples foraithe cpunpose zefi suppressieg inflammatory or immune
responses in a human. A variety of diseases or conditions caused by
inflammatory processes (e.g. rheumatoid arthritis, inflammatory
bowel disease, and septic shock) or by immune reactions (e.g. Type I
diabetes, tramsplant rejection, psoriasis, and asthma) are associated
20 with elevated levels of IL-1 (Dinarello and Wolff, New Engl. J. Med.
328: 106, 1993). Treatment with antibodies that inhibit IL-1
interaction with the IL-1R AcP may therefore be used to effectively
suppress inflammatory or immune responses in the clinical treatment
of acute or chronic diseases such as rheumatoid arthritis,
25 inflammatory bowel disease, and Type I diabetes. In addition,
antibodies are useful in the treatment of certain cancers, such as acute
and chronic myelogenous leukemia (Rambaldi et al.,, Blood 78: 3248,
1991; Estrov et al., Blood 78: 1476, 1991).

l®) =

30 Included in this invention are antibodies to murine IL-1R AcP,
specifically 4CS5, 2BS, 3F1, 4C4, 24C5, 4D4 (see Table 1) and 1D2, 2D6,
2E6, 1F6, 2D4, 2F6, 3F5, and 4A1 (see Table 2). These antibodies are
useful to obtain human IL-1R AcP, as described.

35 As noted above, antibodies may be produced naturally by
appropriate cells, or may be produced by recombinant expression
vectors that modify the antibody proteins, e.g. by humanizing the
antibody (Brown et al., Proc. Natl. Acad. Sci. USA 88: 2663, 1991) or



30 appropriate and suitable expression vectors. As not ed above,-

this invention is also directed to IL-1 receptor accessory protein
(IL-1R AcP) isolated free of other proteins, or an active fragment of

I L- 1R AcP. TweekksedR ACP of this invention is a 35 protein mrmEokbiis
fragment which inhibits the ability of |L-4gto bind to or otherw se
activate the IL-1 receptor, especially the Type | IL-1 receptor. '

I nhibiting activation of the human I L-1 receptor |s acconpl i shed by the

human | L- 1R AcPPhrPradiring helgfeaHneric bigpegific antibodigs CEpstgluy; et al.,
PCT/ EP96/ 00181 Immunol. 148: 1547, 1992; WO 90/7861,- EP6 620276) \thit eus
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of venti on, r,agnent s..of
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AcP. the like. Generally, the dosage will vary with the age, condition, sex

and extent of disease in the patient, counter-indications, if any,

15 immune tolerance and other such variables, to be adjusted by the
individual physician. The IL-1R AcP and fragmeats thereof or
antibodies to this protein or antisense polynucleotides can be
administered parenterally by injection or by gradual perfusion' over
time. They can be administered intravenously, intraperitoneally,

20 intramuscularly, or subcutaneously.

This invention includes pharmaceutical compositions comprising .
- the proteins and/or antibodies of this invention in amounts effective
to reduce inflammation, and a pharmaceutically acceptable carrier
25 such as the preparations and vehicles described below. Such
compositions may include other active compounds if desired. For the
proteins, an example of an effective amount is in the range of about 4
to about 32 mg/meter2. For antibodies, an example of an effective
amount is in the range of about 0.1 to about 15 mg/kg body weight.
30 o
Preparations for parenteral administration include sterile or
aqueous or non-aqueous solutions, suspensions, and emulsions.
Examples of non-aqueous solvents are propylene glycol, polyethylene
glycol, vegetable oils such as olive oil, and injectable organic esters
35 such as ethyl oleate. Aqueous carriers include water, alcoholic/
aqueous solutions, emulsions or suspensions, including saline and
buffered media. Parenteral vehicles include sodium chloride solution,
Ringer's dextrose, dextrose and sodium chloride, lactated Ringer's, or



Met hods for elucidating the COOH terminals and extracel lular regions 20 of
proteins are well known. The resulting protejn preferably retains its

abiTity to interact, with IL-1 or the Type | and Type Il IL-1R s.

Parti cul agy erred sequences include those in which tpermpesnos:
transmenbrane regi on and intracellular_dgmain of the IL-1R AcP are

del eted or substituted to facilitate sectetion of the accessory protein 25
into the culture medium The soluble IL-1R AcP may al so include part of
t he transnenfixedeoilsgilntravenous deshiclest indiudtsoﬂuidy and_nuRientr i s
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PCT/ EP96/ 0181 , - 17 - sequences such

as i mmunogl obul i n sequences), for exa r praot ei ns whose activity
has ot herw se been mai ntai ned or enha any such nodification. Al so

i ncl uded are proteins which inhibit IL-1 binding to the IL-1 receptor
and have essdetipddy the sequence 5 [SEQ ID NO 3] with one or nore am no
aci ds added, del eted, or substituted by known techni ques such as
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Lewis Rats (Charles River Laboratories) were immunized by the
intraperitoneal (i.p) route with detergent solubilized preparations of
human IL-la (Gubler et al., J. Immunol. 136: 2492, 1986), affinity

20 cross-linked to IL-1R from murine 70Z/3 pre-B cells (ATCC #TIB 158).

- For the primary immunization, the rats received solubilized IL-1a/
IL-1R complex (0.4 ml) that was prepared and purified from 1 x 1011
70Z/3 cells (Chizzonite et al., Proc. Natl. Acad: Sci. USA 86: 8029, 1989)
and emulsified in Freund's Complete Adjuvant at a 1:2 ratio and

25 injected i.p. (described below). Six weeks later, the rats received
solubilized IL-1a/IL-1R complex (0.3 ml) that was prepared and
purified from 2.25 x 1011 cells and emulsified in Freund's Complete
Adjuvant at a ratio of 1:2 and injected in each hind foot pad and i.p.
Sera were collected from the rats at 2 and 6 weeks after the last

30 immunization and tested for activity that blocked [1251]-IL-IB
binding to IL-1R on 70Z/3 cells. Four months after the last
immunization, one rat was immunized with the following amounts of
solubilized IL-1B/IL-1R complex in preparation for splenocyte
isolation: 0.1 ml (prepared and purified from 8 x 1010 cells)

35 emulsified at a 1:4 ratio with Freund's Complete Adjuvant and
injected in each hind foot pad and subcutaneous (s.c.) in each hind
limb, and 0.9 ml (prepared and purified from 7.4 x 1011 70773 cells)
injected intravenous (i.v.) and i.p. Two days later, the rat was
immunized with solubilized IL-1a/IL-1R complex (0.5 ml; prepared




maintain the identity of the protein as an IL-1R AcP with all or part
of its activity as described, or enhanced activity. Means for 1Q.
determining IL-1 inhibiting activity are described in Exanples 5, 6, 16

and incl ude iwdioghidepn of IL-1 binding to IL-1 receptor, inhigcik®gooisy Of
| ynphocyte proliferation or kappa Iight chai4y expressi on, and decr ease

of IL-1 induced IL-6 expression. I'T- 1R AcP isol ated free of other
protei ns may be obtained from the gol ynucl eoti des of this invention

whi ch encode | L- afid Apitifiédrfrom 2exatpl 702/?1&04335? miyedewitht phB dw
encoding I L- 1R Aﬁﬁﬁw saling BT %7 3, O3V RE o581l e B cdgh HiBa o
7] in a host cel limT; mj days aftph méas»tewmmgatp%t epkencmibs twere| isolated
AcP IStObt a: ned, ftdi? the rapradeifisedawitle SP) ajelld (ATECCOCRL frssmrats'faaobuf
convent i ona | DY

purification 3r 1 ( ﬁfégogafés??m [E%ﬁg%l ﬁh 95\7% #’ ﬁﬁ%ﬁ%b&%"gie‘gﬁ&?hﬁ@o
i'nventi on, c B MMerek) &E‘Pﬂl’dm itona pierlished procgdurer (Fazekas ot ab) Jrms,
purification 25 D], PMeth! BHCE, Illmodmbrmaommomreaﬂdwwraf bﬁﬁ

attaching a pol 58?5 P‘ehés ?@!%W‘le i 48, el WS SR “siiicments:
gl ycol includes [ty (& mM), bﬂtﬁemqncﬂmaemphehempblmh@rs
whi ch may be 10 gbh&mbﬁﬂ (50 wgfmla,nHHES e MYy, "8% ORIGIN Ibrifdrhy cloning

connecting for 087 °2@§%@'-°m¢"§o§% FOSBH’ sbomarn fﬁwbbr%ﬁéé‘%} Jofgunol.

lysine on the 13%:08883n.198Y) and 100 Umt_slmk recPmifinant shumalerﬂh-6n may be

used directly in(Geazgare) 0 bi nd or scavenge IL-1, thereby providing a
means for regulating and - preventing the inflammatory or i mmunol ogi cal
activities of IL-1. In

15 Hybridoma supernatants were screened for inhibitory and non-

inhibitory antibodies specific for an IL-1R AcP and the Type II IL-1R
in four assays: 1) for inhibitory antibodies: inhibition of [1251}-IL-18
binding to 70Z/3 and EL-4 thymoma cells (described below), 2) for
non-inhibitory antibodies: immunoprecipitation of solubilized complex

20 of [1251}-IL-18 crosslinked to Type II IL-1R, 3) for inhibitory
antibodies specific for IL-1R AcP or Type II IL-1R: inhibition of
[IZSI]-IL-'IB and [IZSI]-IL-la binding to cells expressing.
recombinant Type I and Type II IL-1Rs, and 4) to eliminate any
antibodies specific for IL-1: immunoprecipitation of [12511-IL-1(1 and

25 [1251]-IL-IB. Hybridoma cell lines secreting antibodies specific for
Type II IL-1R and the IL-1R AcP were cloned by limiting dilution.
‘Antibodies were purified from large scale hybridoma cultures or
ascites fluids by affinity chromatography on protein G bound to
Sepharose 4B fast flow according to the manufacturer s protocol

30 (Pharmacia).

Cultured Cells and Biological Assays

Mouse EL-4.IL-2 thymoma cells (TIB 181) and D10.G4.1 (TIB

35 224) cells were maintained as previously described (Kilian et al., J.
Immunol. 136: 1, 1986). Mouse 3T3L1 (CL 173) and 70Z/3 pre-B (TIB
158) cells were maintained in IMDM containing 5% fetal bovine serum
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- 18 - its use_ta prevent qr i

I L- 1R AcP or antibodies to the IL-1R AcP can be conbi ned with ot her

cyt oki ne o es@8spdoNi sts such as antibodies to the |L-2 rpeepbsiionisiol ubl e
TNF receptor, the IL-1 receptor ant gonl st, soluble IL-1 receptor and
the 5 like. In addition, isolated IL-1R AcP of this invention is useful in
rai sing antibodies to IL-1R AcP which are thensel ves useful in t her apy.

Rai si ng suclina600bag?edishes The fabove béelld averes obtsdied from rtuenmhd&kes
avai | abl e 1 Lpd 460 ﬂ&?lfe'cﬁ fiNhn ‘énksl'fﬁ Bungbe@@%pﬁ%yng%&qﬂg#' on.

Thus, this i ntron 1 s |rec t0 "an ElRAP
!\/Url ne or rat nonocl onal anti bodi es to human | L-1R AcP - are obtai ned as
in Exanpl e 15. THERe biologheuli activity ob unlabeled)IL-1 ah LIl Wi t h

-

ob ai ned ft@%ﬁér g ““%#fﬂgﬁiﬁ’z@%nﬁ? it Doy Mﬁf&ﬁaﬁ\z?ﬁssay 'Rl o

human | L- 1R ¢tc#l.,ubi Fxp+ Medpil&8s 836.t h983).nvent i on. The  human | L-1R AcP

CcDNA's were isol ated usi ng the nurine IL-1R AcP DNA of this invention

whi ch was i spl.at n d IesZand
3. For the %?l?ﬂgn% ﬁz{‘ lrr%? %ﬁ%ﬂﬁﬂ‘:@lﬁiﬁb&ﬁgﬂ?%m techni ques
well known in the art may t hen be used to obtain hybridonas to generate

{nﬁbS- Chimerijc t Re?émbgnﬁ!teﬁnﬁﬁﬂehmzeﬁxﬁﬁt Imoﬂaeanmﬂanomﬁa'med N; rom

ese - rodent an i es_usi e

Acad. Sci. USSP "5@3’987 &‘qﬂbgfﬁc‘i of* bﬂgn?}r oﬁ-ﬁ@

het er odi meri L, ﬂBBﬁe(Glibler antalboﬂl Imn(umdtmﬁy 249221 1986). exceptl thm'nniunﬂeﬂf8

1547, 1992).1L-1a was prepited G025 SmM TWHCI' l0.4 v RaCYl Prbteln’ Nvention

bi nd spegi ficall to human [l-1R & ﬁﬁyrevent activgtion of the IL-1

30 receptor CEfFRNA riied yt? protedn assayn diIGe assays

as descr itsedChemical. &Obkfmldl. vL)bikumgn cH.-1as haynan AL+ Ljemurineeik-1a,

based on thenﬁmﬂé éﬁ‘?ﬁﬁwqﬁ? hididied Nidh! 2257 e@t"} on of
e %

L d-respons; Vcﬁlﬁcanosn 0f e Todogen method (Pierce Chemical Co.). Jodogen

was dissolved in chloroform and 0.05 mg dried in a 12 x 15 mm
borosilicate glass tube. For radiolabeling, 1.0 mCi Na[lzsl]

20 (Amersham, Chicago, IL) was added to an Iodogen-coated tube
containing 0.05 ml of Tris-iodination buffer (25 mM Tris-HC] pH 7.5,
0.4 M NaCl, 1 mM EDTA) and incubated for 4 min at room .
temperature. The activated 1251 solution was transferred to ‘a tube
containing 0.05 to 0.1 ml IL-1 (5-13 ug) or IgG (100 ug) in Tris-

25 jodination buffer and the reaction was incubated for 5-8 min at room
temperature. At the end of the incubation, 0.05 ml of Iodogen stop
buffer (10 mg/ml tyrosine, 10% glycerol in Dulbecco’'s PBS, pH 7.4)
was added and reacted for 3 min. The mixtore was then diluted with
1.0 ml Tris-iodination buffer, and applied to a Bio-Gel P10DG desalting

30 column (BioRad Laboratories) for chromatography. The column was
eluted with Tris-iodination buffer, and fractions (1 ml) containing  the
peak amounts of labeled protein were combined and diluted to 1 x

" 108 cpm/ml with 1% BSA in Tris-iodination buffer. The TCA
precipitable radioactivity (10% TCA final concentration) was typically

35 in excess of 95% of the total radioactivity. The radiospecific activity
was typically 2000 to 3500 cpm/fmol for purified antibodies and
3500 to 4500 cpm/fmole for IL-1.



E2 and IL-6. Such assays can be carried out by conventional nethods 35 in
cell biology. Suitable cells for-these assays include splenic B cells,
cell lines such as the hunan B cell |ine RPM 1788 (Vandenabeel e et

al., J. I mumnwboshdosh. 135: 25, 1990). and human fi brobl ast s PeEwERIcADH1SI
the human lung fibroblast line MRCG-5 (Chioxf .al., J. Exp. Med. 165: 70,

WO 96/ 23067 PCT/ EP96/ 00181
- 19 - 1987).. Met hods for such, %asaya usi ng nouse cells are found in
Exanpl es 1, 2, SMousg) Ik-1 ReceptarpPinding | AssA¥So assay may be used,

whi ch nmeasures inhibition of I1L-1 induced IL-6 production in mce

;F(f;?s?hgszgglsrggyagfl \I%%P&ﬂfgg‘s? H;t%rll]e betél ?léc 'tbsmto%sgf&ﬁ&t 8\'"?% in su?ﬁ%usx@n

gues rOV|d

Exanpl es. A pr efcayliuse %(ﬂ% |199€E}u'ﬁﬁsb¥1 %)lPFGVFFB‘sbff‘?%PE‘?e@omeﬂ@d |(Kilian et al.,
recept or accessq: VinnauRbkx] 36: aboms&;Dnnéﬂ Meélbs atsret wisEhekD onbe ias bindin

s er e ) R Pl 5 ST B B, o gt i
adni ni st ered by binding buffepgensrelk deﬂéllty eofel éoﬁdﬂe?oﬁ%u%lmls eud bincubated
presence of gtéllu 9 106 aémg)l wltlﬂrvaridiﬁ 30ideRemitivns 06f 1 g ﬂfﬁé} ImrLLeqt (51000
be_admi ni st er ed PN ) 46 tehvat 9@2@%&?8 ARG, o seprated From
i nf | ammat or y19@r fmm[ I]-Efledpomm ugationy ofintheA assa) anixtofe dheanghe . br
o ammarary S g KA o atiges O Simenid SIS ©
(e.g. Type Iy Ag'f mﬁb? ‘ir%‘gFgﬁ? 9(3’3: ‘5&2@@ ﬁéﬁ?f?%lﬁ h‘#%]sfaf e
associ ated 20 V\nQ(hseteataIQ.BOOewa sThe tll]z m\tﬂnmg ¢he @eaneM fm‘as duwisdd) gand
J. Med. 328: ceip@ou%agﬁdloléﬁﬁttﬁ%s V‘ﬂét@nﬁiﬁddb(?ﬁ“ @5 éxﬁﬁia 'cBBhEErt Nbn-L
interaction Y\%t hsptegx ic medmg was de r}%rlggg rby inch s1on o? gB nﬁ mlabeled IL-1
in the assay. Incubations were carried out in duplicate or triplicate.
Receptor binding data were analyzed by using the non-linear
regression programs EBDA, LIGAND and Kinetic (Munson and Rodbard,
Anal. Biochem 107: 220, 1980) as adapted for the IBM personal
20 computer by McPherson (McPherson, J. Pharmacol. Methods I14: 213,
1985) from Elsevier-BIOSOFT.

The binding of radioiodinated IL-1 ‘proteins to adherent cells

was performed by incubating cells and ligands in a 24 or 12 well plate
25 at 4°C on a rocker platform for 4 hrs in binding buffer (24).

Monolayers were then rinsed 3 times with binding buffer at 4°C,

solubilized with. 0.5 ml 1% SDS and the released radioactivity counted

in a gamma counter. Non-specific binding was determined in the

presence of 50 nM unlabeled IL-1. Analysis of the binding data was
30 performed as described above.

Equilibrium Binding of [1251]-labeled Monoclonal Antibodies to
Murine Celils :

35 Murine cells were washed once in binding buffer (RPMI 1640,
5% FBS, 25 mM Hepes, pH 7.4) and resuspended in binding buffer to a
cell density of 1.5 x 107 cells/ml. Cells (1.5 x 105) were incubated
with various concentrations of [l 25I]-specxﬁc IgG (.005 to 2 nM) at



suppress inflanmmatory or immune responses in the clinical treatnent - of

h. ,
bowel disease, and Type | diabetes. In addition, anti bodi es are useful
in the trwobgews? of certain cancers, such as acute arneCTERIGN9181
nyel ogenous | eukem a (Ranbal di et al.. $B§aqod 78: 3248, 1991; Estrov et
al., Blood 78: 1476, 1991). 30 ‘Included in this invention are

“antibodies to nurine IL-1R cP e al | 2B5, 3F1, 4C4, 24C5,
4D4 (see TabPRmijempgraifige ? 15‘2 hesze 8‘-‘3#%"“2%)4’%#@“% Wakd 4Al (see
Table 2). Tbepaa&rtl ifipomhi é'seear[ I]-lalbeitdl antibodly aby bemfughuéﬁl 6f Rheas

o2, b 9100 A £ 500 ik 1
vectors t hat f"ygt ﬁb‘%rﬁ’cﬂ 1508 ”cﬁ: éli‘?\§° P@f‘e‘byﬁumlﬁeﬁg andecell

anti body 5( Bbowndetradibactivitpc wabadeterarindd ficia gdfm88codftes. N&Q-’hge@ific

WO 96/ 230067 w2 o: 8
M0 - RiPGRGaas,deleEmins by inclyianof 190 2, BalAPEIed apbibadd 'tn,
al 3. fhensssey- dngubations wers cayied puton dumlicate m priphigate: an

r ecogni ze bRdteplesr disdiagoditdwée analyZethas Tddseribedr abowe fok 1L-11R 5
The dose ra&g&g fg E)ot adm nistration of the IL-1R AcP and fragnments
n

t her eof or %8 to the I'L-1R AcP or antisense pol ynucl eoti des
may be d& ermined by those of ordinary sk| |1 in the art 'wi thout undue
exper i ment at{mibody MedRited . InhibiuwH ioft pl2Taes Binding (& AMRridel CRIR' e

ot v ?3"3?*%?3@&?3‘&?}“913%%' BFHL) REbsRbRL ™ 10 TLTL Tthe dosage
shoul d not be so large as to cause adverse si de
The ability of hybridoma supernatant solutions, purified IgG, or
15 antisera to inhibit the binding of [1251]-IL-1 proteins to murine cells
bearing IL-1 receptor was measured as follows: serial dilutions of
culture supernatants, purified IgG or antisera were mixed with cells
(1-1.5 x 108 cells) in binding buffer (RPMI-1640, 5% FBS, 25 mM
- Hepes, pH 7.4) and incubated on an orbital shaker for 1 hour at room
20 temperature. (125gmL-1 @ x 108 cpm; 25 pM) was added to each
tube and incubated for 3-4 hours at 4°C. Non-specific binding was
determined by inclusion of 50 nM unlabeled IL-1 in the assay.
Incubations were carried out in duplicate or triplicate. Cell bound
radioactivity was separated from free [1251}-1.-1 by centrifugation of
25 the assay through 0.1 ml of an oil mixture as described above. The tip
containing the cell pellet was excised, and cell bound radioactivity was
determined in a gamma counter.

Affinity Cross-linking and Purification of Solubilized [l 25!]-IL la/
30 IL-IR Complexes

Affinity cross-linking of radioiodinated IL-1 proteins to cells
was performed as described (Riske et al., J. Biol. Chem. 266: 11245,
1991) with minor modifications. Briefly, cells (1.5 x 107 cells/ml)
35 were incubated with radiolabeled IL-1 (60-300 fmoles/ml) in the
presence or absence of 50 nM unlabeled IL-1 for 4 hrs at 4°C in

binding buffer. The cells were then washed with ice cold PBS, pH 8.3
(25 mM sodium phosphate, pH 8.3, 0.15 M NaCl, 1 mM MgCl,),



effects, such as unwanted cross-reactions, anaphylactic reactions, and

the like. CGenerally, the dosage will vary with the age, condition, sex _

and extent of disease in the patient, counter-indications, if any, 15
i mmune tol er o6& ot her such variables, to be adjusted by ROTEPI600181

i ndi vi dual physician. The IL-1R AcP and fraggents thereof or anti bodi es
to this protein or antisense pol ynucl eoti des can be adm ni stered
parenterally by injection or by gradual perfusion_over time. They can

be admi ni st er ed resuespendnd et ¢, connentnationt ofi ¢ >10626eﬁls{mlanums apHy 8.3r

Lol Dimeiiniait s (085, 8 WAl 50

conposi ti ons congiSin

i nvention in amr)@ﬁﬁré:e gpg@f‘ﬁt} Eol) “fodl ng # 5#?77&'@? o Tinal

phar maceut i cal | yconseatratioheof 0.4 mMZSlncsbatlonswmbecqummdafoanD-SOdmm at

o e 07 PP A o s T CAN i it S iy 3

amount is in th gl’:l g%ﬂ% 613 ﬁ)m% §§% @Ing sqlg}nhzed at 0.5-1

anti bodi es, an exd@3 celis/mh inf $clubilization m:ffnrntsmsmm sodéumnaphosphatab PH

0.1 to about 15 /%ena%mf Vit 8 i CHAPS or 1% CRata %0060/ 8258 WAL, %

S ebene ons. *andHSL ST, z’%aﬁ%@?ﬁﬁ%&?fo&aﬁ@%&&@a 30, 0-03% " NaN)

pr Iopyl ege gI yooltorpl)l}neTatM°€heThe d&b&gmﬂt emt wiak Et:dﬁluhﬁ%g‘ddcgt 320000 g

oi and inj ect e i e S

carriers incl udzw\fva gélggglfcﬁ§f’ fe?néée a ﬁ%ou @X{ |‘%Ir'?gl% g;ﬁ.ﬁ gﬁgqgfs prere

suspensi ons, i ncdifestli, agalyzed ‘b)h(ﬁDs'P @ﬂemm-aaStPﬁﬁlér(MHEX)elﬁOHOWsd

i ncl ude sodi um cby osntdeadiograployl, Alterrfditivedy, Ihdexkirass were! iffRuAGd

;‘é‘%} ‘éggg,hi)grlgfe pre@ffith€d Fih9%htibody" bound to V@ax%%%%%& G Plus (Pharmacia).

15 The precipitated proteins were released by treatment with Laemmli

sample buffer (Laemmli, Nature 227: 680, 1970), separated by SDS-
PAGE and analyzed by autoradiography.

Preparation of the solubilized crosslinked complex of IL-la/

20 IL-1R that was used as the immunogen was performed as described
above with minor modifications. Briefly, 70Z/3 cells (0.5-1.0 x 108
cells/ml) were incubated with IL-1a (0.5 to 1.0 nM) for 4 hrs at 4°C in
binding assay buffer. The cells were then washed with ice cold PBS,
pH 8.3, resuspended at a concentration of 5 x 107 cells/m! in PBS, pH

25 8.3 and bis(sulfosuccinimidyl)suberate (BS3) (Pierce Chemical Co.) in
dimethy! sulfoxide was added to a.final concentration of 0.4 mM.
Incubation was continued for 30-60 min at 4°C with constant

~ agitation. The quenching of the affinity crosslinking procedure and the
detergent solubilization of the cells was as described above.

30

For -purification of the solubilized IL-1a/IL-1R complex that was
used as the immunogen, the detergent extract of 70Z/3 cells was
applied to an affinity column (10 ml) of goat anti-human IL-la
immobilized on crosslinked beaded agarose (Affi-Gel 10, BioRad

35 Laboratories). The goat anti-human IL-lo affinity column was
prepared according to the manufacturer's instructions at a density of
1 mg of IgG/ml of packed gel. After application of the detergent
extract, the column was washed with 10 column volumes of



fixed oils. Intravenous vehicles include fluid and nutri ent

dextrose, and the like. Preservatives and other additives nay al so be

present, woos23ms? for exanple, anti-nicrobials, anti-oxi dRCR/EP®BSRati ng 5
agents, inert gases and the like. See,- @¥nerally, Rem ngton's :
Phar maceutical Science, 16th Ed., Mack Eds., 1980. The foll ow ng

Ex I | ded t th d i be the. ' ti t
“ntended to Sqpiizafion, Buf(ér pihotf Chapt® or riton X160 "B 1n8" © "°
Exanple 1  absovbangejat 2 emasant draseline o dihen golumin Pwas f thent ieduteds
Hybr i doma Angidhodi 8% potassium thiok§ithdte R25S niMh 36diktn Fﬁn@hhgz H 974,28)
were | nmuni z e r - ;
v o T G M 40wy Bt onD] e shd GO9% N
136: BZ49|2|5 leS)proi?’nsnelmedOfrom ahe- affidieyl coluinn Wrerer omtxcmn rateﬂma/ t&,

re- cells . : 3 rmar I fmuni zat1 on, e rats
; {00 ol i R, for, sfiniedfoll Y

recei ved sol ubrlized conmplex (0.4 nl) that was
prepared and purified from1l x 1011 70Z/ 3 cells (Chizzonite et al.,

Proc. Natl. Bagathnoblot A¥aly€is: of Prdtein®8Splubilizeah drexmiu Mafin€dCells Fr eund' s
Conpl ete Adjuvant at a 1:2 ratio and 25 injected i.p. (described bel ow).
Six weeks later, the rats received sol ubilized I L-1[err]/IL-1R conpl ex
(0.3 ) What wasMurinea’dd/3nend EL+4, cells cwere washeds3 xtimgsemith dee{colding
enul si L i ﬁd ng@ and otubitized aite0.5 - 1A mo&naelw:lna tratgolubsitization abdffer] ect ed
and 6 weeks e crofifiheRuterts mit CHAPY " 196 1HORCX-100"4Ad 1, Kk,
bl ocked [[er BSA for-hbr at 43C,dhegextsagts - werep pemtoifuged at| 120,080 rx g ifons
451,151 45 Bt AT ark ot el T et i
Pl enooy(ld  incubBi wish “eiher 4Cs faﬁgi&%c% M B frssribedn, )
cells) 35 enkxempled2ht 12A6: cantixlypewd t -tRe obtrinedaspideseribed umant and
injected in eMgrhdpiRded AR PRs¢! Nad, Atad SRICUSA §6:8029,1 1989 Br idhirol
i, and 0. 9 i oh0" BBRAS to* Pofkih. ' fmobifibed b crosslinked hgasore”
' (Gamma Bind G Plus, Pharmacia). The precipitated proteins were
20 released by treatment with 0.1 M glycine pH 2.3, neutralized with 3M

Tris, mixed with 1/5 volume of 5X Laemmli sample buffer, and

separated by SDS/PAGE on 8% pre-cast acrylamide gels (NOVEX). The.

separated proteins were transferred to nitrocellulose membrane (0.2

pM) for 16 hours at 100 volts in 10 mM Tris-HC] pH 8.3, 76.8 mM

25 glycine, 20% methanol and 0.01% SDS. The nitrocellulose membrane

was blocked with BLOTTO (50% w/v nonfat dry milk in PBS + .05%
Tween 20) and duplicate blots were probed with [1251)-4C5 IgG (1 x
106 cpm/ml in 8mM CHAPS, PBS, 0.25 M NaCl, 10% BSA and 5 mM
EDTA) with and without unlabeled 4C5 IgG (67nM).

30 :
Expression of Murine Recombinant Type I and Type II IL-1 Receptors
and IL-1R AcP in COS Cells and Determination of [125T]-labeled 4C35,
35F5 and IL-1 Binding

35 COS cells (4-5 x 107) were transfected by electroporation with
25 ug of plasmid DNA expressing recombinant murine IL-1R proteins
or IL-1R AcP in a BioRad Gene Pulser (250 pF, 250 volts) according to

the manufacturer's protocol. The cells were plated in a 600 cm?



I njected intravenous (i..v.) and i.p. Two days later, the rat was

I mmuni zed with solubilized IL-1[err]/IL-1R conplex (0.5 m; prepared

WD 96/ 23067 - PCT/ EP96/ 00181
-22- ansvopesrsésred from 2 x 10[err] 702/ 3 cells) m xed VWGHERIHOBhat e
buffered saline (PBS), pH 7.4 (0.5 nl) and3gjected s.c. in each hind
limb. Two days after this last i mTunl zation, spleen cells were isol ated

f th t d d t h, SP2 T CRL 1581 t
1T spheen col FUItES Riste, hEivagted, Bk, 381 Do, Paneatmen; YRENpodyme
E. Merck) accorﬂJRuH Biologies)| mﬂescrppmgedwashe@FanékmuqreMed m] binding

I | . Meth. | ha4 I
O][“"“;ng 1o[err] Ceﬁ S/V\elﬁ%cteﬂ"%eiws@iscﬂ 19 Y‘B&Sreo indgtheéd @ e'ﬂﬁéd&i(smg

with 15% FBS, gFORSFRAtRAHQNS rﬂf/p Pl%%{]\gﬁh@’r‘ a§{3‘§ 9'#&0% 1 : em @t 4°C for

gentamicin (30 Pehrd.gCell) boHEQEﬁd@mtmﬁy vBas @Epmmdﬂfmmdfrm kl fiabeled

factor (I GEN, | 8_Ii)1 URES @ rdon et al. J. | mmunol.
139: 813, 1987) Bﬁu oc_ng 0 ﬁlﬁ'ts/ ‘?egconbl nggtébﬁuman I L-6 (Genzyne). 15

Hybri doma super nat ants were screened for inhibitory and non- i nhibitory
anti bodi es speciKappaf DigltnChhinl Expréssion byhF0Zi3 Cellls iﬂ.RHRponse to Iely

bi ndl ng 10 7071 JEERRRE’ %Y?ﬂ“"?@%%“ﬂ%im‘hﬂ%@%éﬁ%%%f AkRohd 455

non-i nhi bi t oMy anti bodi es: i nmunopr eC| pitation of solubilized corrpl ex 20
of [[err]l]-1L-1B ersm detid (10xT)lD /1l ihl RPMI 31)64100rsu ﬁeﬁt@ﬂnyth 10%

a7 LT AR el it St A i e
reconbi nant Typ& m mPB éqqom%& t 1o or IL-18
ggt i boglr (ra]sl ispeCIfbr Q4 dirs | or 48 hﬁilmm'harallspwml preirmubhfed for bnbLhéﬁI]?fbgf?tgpd
Type 11 1L 18 ) t%“a‘ﬁfzhd%“?pﬂ"a‘% & g, o e W%ﬁﬁd {EHERANGS ih"a
total volume of 0.5 ml. An additional 0.5 ml o medmm containing the
' IL-1 or medium alone was added to the wells for a final concentration
of 15 pg/ml (100 nM) antibodies. The cells were washed once after
culture and stained with either a control rat antibody conjugated with
20 FITC or rat anti-mouse kappa light chain antibody conjugated with
FITC (Tago, Burlingame, Ca). The cells were then analyzed for kappa
light chain expression on a FACScan flow cytometer (Becton-
Dickinson).

25 Proliferation of Murine Splenic B cells in Response to IL-1: Inhibition
by Monoclonal Antibodies 35F5, 4CS5 and 4E2.

Splenic B cells were purified by treating splenocytes isolated

from CS57BL/6 mice with anti-Thyl.2 antibody and rabbit

30 complement, followed by two sequential passages through a Sephadex
G10 (Pharmacia) columns. B cells (5 x 10° cells) were treated with
goat anti-mouse IgM (1 pg/ml) (ZYMED) and dibutyryl cAMP (103 M)
in a final volume of 200 pl of RPMI 1640 media supplemented with-
10% FBS, B-mercaptoethanol and gentamicin. Splenic B cells were

35 treated with and without IL-1 (100 U/ml) and with and without
antibodies 35F5, 4C5 and 4E2. The cells were incubated for two days
in the presence of the various reagents and then pulsed with 0.5 pCi
tritiated thymidine, incubated for an additional 6 hrs and harvested.



Antibodies were purified fromlarge scale hybri doma cultures or ascites

UUCl'IIU Lo SEpHa'I OS¢t 48

fast flow according to the manufacturer's protocol 30 (Pharmacia).

Cul tured Wet96@306Ad Bi ol og| cal Assays Muse EL- FOQUER6AHFhOMR
cells (TIB 181) and D10. 4.1 (TIB 35 2229 -cells were mintai ned as

previ ously described (Ki I lan et al., J. | munol . 136: 1, 1986). Mouse
3T3L1 (CL 173) and 70Z/3 pre-B (TI B 158) cells were maintained in | NDM
containing 5% fetal bovine seru WO 96/ 23067

PCT/ EP96/ 001Bmoliferation of Murine DlO G4.1 Cells in Resposse to IL-ln hdbitioh

di shes. The gpoNfonRidtal VANtibOdisy FT5 faAnd 355 AHR' Hiudflan nI!Pﬁ CU' ture
Col l ection and the ATTC nunbers are in parenthesis.

bi ol ogical activity of unlabeled IL-1 and [[err]l]-IL-15 protelns wer e
eval uat ed5i n t he BPiG4.1Dhelperolli cellstwere maintainedyas deseribed .(Kaye Exp.

Med. 158 8381, 39B%p. Med. 1—53*9836919834 Mdntyie Ruil'f.le 23 mﬁﬁb 931,

Ant i bodi 25 t |
it Podh e a1k stimatated 6" T 120 AR atletidy AR et o,
et al., J. |ahuloExplMed. 1731931098915uCe s (dtxal()g in ZODrml)nwlerd% 2492,

1986) oxcop yl Bl 0.2 AV LS th REMPISHY' Eshinfhia g-H0, 0.4 M
NaCl . Prot é.
(Pi e co 30 Chameesaptesthangh(8r & 07T LY. igsAtamicia |G HeAD b 2 gnmsf}ﬁ?. ne

IL-1[err], L-ghutamiwee, | lzsui;yml gontanavhling A Zaid dhébi!ﬁﬁdawdth [err]l by a
: concentrations of antibodies or human IL-1 receptor antagonist '
(IL-1ra). The cultures were incubated for two days, pulsed with 0.5
pCi tritiated thymidine and harvested 16 hrs later.
15 .
In Vivo Induction of Serum IL-6 by IL-1: Inhibition by Monoclonal
Antibodies 35F5 and 4CS

The induction of serum IL-6 by IL-1 was performed as
20 previously described (Mclntyre et al.,, J. Exp. Med. 173: 931, 1991).
Briefly, C57BL/6 mice were pretreated (i.p) with 250 pg of antibody
at 4 hrs and 10 min.before administration of IL-1a or IL-18 (0.3
ug/mouse, s.c.). Sera were collected from the mice 2 hrs after
~ administration of IL-1 and analyzed for IL-6 concentration by a
25 modification of the B9 hybridoma cell bioassay as described (Aarden
et al.,, Eur. J. Immunol. /7: 1411, 1987).

The rat anti-mouse IL-1 accessory protein monoclonal antibody
4C5 was prepared, characterized and generated as follows:
30 : '
Example 2
Preparation, Characterization and Identification of Monoclonal |
Antibodies Specific for IL-1R AcP and Type II IL-1R
35
In the course of preparing antibodies to the Type II IL-1
receptor, antibodies to an unexpected, novel component of the IL-1
receptor complex were detected. Since murine 70Z/3 cells express



nodi'fication of the Iodogen nethod (Pierce Chem cal Co.). |odogen was
di-ssolved in chloroformand 0.05 ng dried in a 12 x 15 mm borosilicate
gl ass tube. For radiolabeling, 1.0 nCi Na[[err]I] 20 (Amersh Chi cago,
L) was adde¥¥Q %2397 odogen- coat ed tube cont ai ni ng 0. 05 ?ﬁwlﬂ
Tris-iodination buffer (25 nM Tris-HO pH-B0- 0.4 MNad, 1 nmM EDTA)

- and incubated for 4 mn at room tenperature. The activated [err]]l

1ot o MRSy e T B Mt B, S

was i ncubated f
i ncubati on, 0.O5ad thé imdabesmateggp pursuéthtbede(t&hpnytmﬂodlgnds |am:.,-T§cQ&/o

gl ycerol in Dul fpceR’ h&B&heEHﬂaté)xmmunYﬁa adde dhi Yoleritized f]?f o/I0-1R

The m xture was the

Il ut 1.Qdi na
applied to a Bi GoBR qulé I?’rrHS' Saé“&ﬂr‘q&?ﬁ‘n tk‘ chiﬁﬂk?_ tﬂ?ﬁldrne'sl)s f or
chr omat ogr aphy. bﬁldmgolwmm indicating ahe vpresenive ofi blTb Oz{htilbtich% and

conbi ned_ and i IBECRE 'faﬁr*ﬁ"'““??io‘f fL238, STRY: %‘? @ G Sl
Tris-iodination es Tthat T@m“no'l{ﬁeﬁlﬂlgﬁt?‘&b@ (311'(,114'1!13(1}-'(1&0/&¢@13X
final concent ratsbmﬁlliwad fropi CE0Z2/3 délls,nimdicating Orhe9§%s@hcéh@f tf¥mblocking

di t t 12 0Q .t 0
ot ol {or 10 pu}'ﬁ‘ﬁ Tﬁ'ﬂ%ﬁﬁpg%df%‘s’aﬁ'ﬁ%“%yésoﬁﬂ?ﬁ%é@s%w foF e FLARY
VO 96/ 23067 binding and immunoprecipitation assays to ehmmp@r/xgpgaﬁggmgg of

- 24 - Mous eankibotiiéie spetific Hondllnd vAdastgad of the TypeBIhdecwptof.
radi ol abeled IL-1 to nouse cells grown in suspension cul ture was
measured by a previ ously described nethod (Kilian et al., 5 J. Immunol.
136: 1, 1986). Bri ef jybridomass esulting Hsemothe fusion refi splenocytsst dsolated

(RPM - 1640, 596 FSm 2he MhidoniRd @it Avée, stRered efsicdntibodieshithall Modkdd er

to acell density of ginding 18! 8ol FR2AS(Thpd Y 1eREHF! BEaring) and EL-4
"(Type I receptor bearing) cells. Antibodies that block binding only to
70Z/3 cells were identified and eliminated from further analysis
because they are antibodies to Type II IL-1R, and antibodies that

20 blocked binding only to EL-4 cells were identified and eliminated

from further analysis because they are antibodies to Type I IL-1R.
Antibodies that blocked IL-1 binding to both cell types are specific for
the IL-1R AcP.

25 From the initial fusion, seven antibodies were identified that
blocked IL-1B binding to 70Z/3 cells (Table 1). Six of these antibodies
(2B5, 4C5, 3F1, 4C4, 24CS5, and 4D4) blocked IL-18 binding to both
70Z/3 and EL-4 cells. These antibodies did not block IL-18 binding to
CHO cells expressing murine recombinant Type I IL-1R, and were

30 therefore specific for an IL-1R AcP. One antibody, 4E2, only blocked
IL-18 binding to 70Z/3 cells, indicating that it was specific for the
Type 11 IL-1R.

The initial fusion was also screened for non-blocking antibodies
35 that were specific for either the IL-1R AcP or the Type Il IL-1R. Eight
antibodies (1D2, 2D6, 2E6, 1F6, 2D4, 2F6, 3FS and 4A1) immuno-
precipitated the IL-1B/IL-1R complex solubilized from 70Z/3 cells
(Table 2). These antibodies also immunoprecipitated the IL-1B/IL-1R



(1.5 x 10[err] cells) with various concentratlons of [[err]l]-IL-1 (5-1000
bou

free [[err]l]-1L-1 by centrlfugatlon of the assay m xture through 0.1

m of an widseseeture (1:2 m xture of Thomas Silicone Fl ui BCHER80SD: -

A.H Thomas, and Silicone G| AR 200: £3lil ard-Schl essinger) at 4[err]C for

90 sec at 10,000 x g. The tip containing the cell pellet Was exci sed and

cell bound radj 'vi . d ned.n a oupt er. _Non-

speci fic bi ﬁgﬁ?é% 8&‘#&%?* %t"%/rqwr?c qjé?‘o?’&‘ngg ﬁrﬁ/:llﬁ BEPSan!U!P in

the assay. EeBu aGS,omblcﬂﬂdr 388D Sevepupf ithese antlbbdxqsl alset e.

Recept or bi pini\én pitited afi) YERY -JRI rearLssi on
pr ogr ans EBDAB LI 053 Ki 'ﬁbe%nﬁlsgﬁ gﬁ ﬂl gg bil?féif r01n %](ihem
107: 220, 1§8 St[& Bf tt nﬁ&f'er antibadyson
(McPher sof, 1F6, rdidr met dind Mex hhdsn:rmlmim complhﬁBSbldbnhmcElfsm'nl EL~8| OSOFT.
The bi nding of radioiodinated IL-1 proteins to adherent cells was
performed by incubating cells and ligands in a 24 or 12 well plate 25 at
4[err]C on a rocker platformfor 4 hrs in binding buffer (24).

Monol ayers were then rinsed 3 times with binding buffer at 4[err]C,
solubilized with 0.5 m 1% SDS and the rel eased radi oactivity counted

in a ganma counter. Non-specific binding was determned in the presence
of 50 nM unl abeled IL-1. Analysis of the binding data was 30 perforned as
descri bed above. EquilibriumBinding of [[err]l]-Iabel ed Mnocl onal
Antibodies to = Mirine Cells 35 Mirine cells were washed once in
bi ndi ng buffer (RPM 1640, 5% FBS, 25 mM Hepes, pH 7.4) and resuspended
in binding buffer to a cell density of 1.5 x 10[err] cells/m. Cells
(1.5 x 106) were incubated wi th various concentrations of

[[err]l]-specific IgG (.005'to 2 nM at



WD 96/ 23067 PCT/ EP96/ 00181
--25 - roomtenperature for 1.5-2 hrs—=€ell bound radi oactivity was
separated fromfree [[err]l]-Iabel ed anti body by centrifugation of the
assay mi xturwodsreeggh 0.1 nl silicone oil at 4[err]C for 90 BETER¥HOIM
10,000 x g. The tip containing the cell pel3®t- was exercised, and cell 5
bound radi oactivity was determ ned in a ganma counter. Non-specific

bi ndi ng was determ ned by inclusion of 100 nM unl abel ed anti body in t he
assay. Incubations were carried out in duplicate or triplicate.

Receptor binding data were anal yzed as descri bed above for I1L-1 bi ndi ng
to cells. 10 Anti body Mediated Inhibition of [[err]l]-IL-1 Binding to
Murine Cells Bearing Type | or Type Il IL-1 Receptors The

ability of hybridoma supernatant sol uti ons, purlfled lgG or 15 antisera
to inhibit the R=Rd-Ro-gbllg oot ol i no o

bearing IL-1 reptor “was aSLred as follows: serlal dllutlons of
cul ture supernatlpants, purified}l gG or antisera were nilxed with cells
(1-1.5 x 10[err] ceIIs) i n}bi ng ag buf f er L@& 1640, {5% FBS, 25 nM

Hepes, pH 7.4) ghd i ncubat &d orf<#in orbital+ er fon {1 hour at (oem,20
tenperature. [[gfr]l1]-1L-13(1 § 10[err] cpm PM WgqS added to0 eac

tube and incubatipd for 3-4jhourls at 4[err] C. Non-speciffic binding was
determ ned by inglusion of }50 riMyunl abeled IL-1 in thg assay.

| ncubations wergfcarried oyt in’aupllcate 'Qr tgl pllcat OeII bound

radi oactivity wak separated frd a0 of 25
the assay through 0.1 m off anjoil- mXxture as descr|b above. The tip
contai ning the .‘- pel | et Jwas , bound radi oactivity was
determned in a jpanma countfer. | i ni ing and Purification
of Solubilized [fferr]I]-IL{1[er TN TR AY
cross-1linking offfradi oi odirjatedd IL-1 proteins to cells ~ was perforned as
described (Riskeffet al., JJ Bid. Chem 266:- 11245, 1991) with mnor

nodi fications. Biefly, cellls (J?f x 10[err] cells/m)
¥
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ce cold PBS, pH 8 3
mV MgCl [ ePET/EPS600181  \\D

'35 were incubated with radiol abel ed IL-1 (60-300 fnoles/m) in the
£ 4L 1 1
[

bi ndi ng buffer. The cells were then washed with
(25 MM sowowsRMedsphate, pH 8.3, 0.15 M Nad, 1

96/ 23067 - 33 - PCT/ EP96/ 00181

- 26 - resuspended at a concentratl on of 5 x 10[err] cells/m in PBS,
pH 8. 3. Di succi ni m dyl suberate (DSS) or bis(sul fosuccinimdyl)suberate
(BS3) (Pierce Chemical Co.) in dinmethyl sulfoxide was added to a fi nal

concentration of 0.4 nM |Incubation was continued for 30-60 mn at 5
A4ferr]C with constant agitation. The cells were washed with ice cold 25
mM Tris-HO, pH 7.5, 0.15 M NaCd, 5 nM EDTA and sol ubilized at 0.5-1 X
10[ err] cells/rri in sol ublllzatlon buffer (50 nmM sodi um phosphate, pH

7.5, CONt okt AR l06 Tr i t on X- 100, 0.25 M Nad, 5 mM

EDTA, 40 [rr]g/m phenyl rret hyI sulfonyl fluoride, and 0.05% NaN[err]) 10
for 1 hr 4C. The detergent extract was centrifuged at 120,000 x g
for 1 hr C to genove nuclei and othlpr debris. The extracts were
directly a ayzed ‘By SDS- PAGE on 8% precast gel s (NOVEX) followed by

aut or adi ogy aphy. ABternatively, the extfacts were i nmuno- preci pitated
with anti bp& bourF§ to Gamma-Bind G Pl u (Pharmacia). 15 The precipitated
pr ot ei ns. P rel e€sed by treat nent vvlt Laemmi i sanpl e buffer

(Laemm i, Naiure 287: 680, 1970), separfited by SDS- . PAGE and anal yzed
by autorad Bbraphyg Pr epar at fon of "t he sol ubilized crosslinked
conpl ex off&l-1[err]/ 20 IL-1R that wasflused as the inmmunogen was performed

as describﬁe apove with m nor rmdifcations. Briefly, 702/ 3 cells
(0.5-1.0 x} [err] cells/m) were ijjcubated with IL-1[err].(0.5 to 1.0
nM for 4 hfs at 43 in bi ndi ng assaff buffer. The cells were then washed

with ice cpHl PBS,’& pH 8. 3, resuspenfjed at a concentration of 5 X

10[err] ce |§_PBS pH

&
=l

= human recombinant IL-la.

f rHulL-18 = human recombinant IL-18,

pe I IL-1R) by antibodies was described in Example 1.
| rMuIL-la = murine recombinant IL-lc.

y
Immunoprecipitation of [1251)-1abelled recombinant IL-1-

Inhibition of [1251}-IL-1B binding to cell lines, 70Z/3, AMJ2

loMu T

11




25 8.3 and bi s(sul fosucci ni m dyl)suberate (BS3) (Pierce Chemcal Co.) in
di met hyl sul foxi de was added to a final concentration of 0.4 nmM

| ncubation was continued for 30-60 mn at 4C wi th const ant agi tation.
The quenchi ngwofeshive? af fi nity crosslinking procedure and the PCT/EP#RA0#Igent
solubilization of the cells was as descri bedgabove. 30 For
purification of the solubilized IL-1[err]/1L-1R conplex that was used
as the imunogen, the detergent extract of 70Z/3 cells was applied to
an affinity colum (10 ml) of goat anti-human IL-1[err] . immobilized on
crosslinked beaded agarose (Affi-Cel 10, BioRad 35 Laboratories). The goat
anti-human | L-1[err] affinity colum was prepared according to the
manuf acturer's instructions at a density of 1 ng of 1g@mM of packed
gel. After application of the detergent extract, the colum was washed
with 10 colum volupnes of 0 08 0 e I— p—
PCT/ EP96/ 00181 l : - 27 - qol ubi |'i zati on
buf fer wi thout Cilaps or T}i X-100 or until the absor barjce at 280nM
was at baseline. [[The col upm s then el uted vvis.h 3 M potagsiu
t hi ocyanate, 25 sodi un] p e o Sy o N Ve W= Gt :
phenyl nmet hyl sul f ghyl fl uofi and 0.05%|f NaNerr]. 5 The prjoteins el uted
fromthe affinity colum e concentrated 10 to 100 folq and used for
| mruni zat i on. | | munopl Anal ysi s, of| Protei ng SolubiLizdd from Mirine .
Cells 10 rine 70f/ - T TS eSSt Syt
~ice-cold PBS jand sol ubi ffi zed at 0.5 -}1 x 10[err] cells/ I n

sol ubili zation byffer t contai ned pither 8 mv CHAPS orf 1% Triton
X-100 and 1 ng/m BSA| f 1 hr at A[efr]C. The exty actks ,ere . '
centrifuged at 14p, 000 X-J) or 25 m n[ at Zr[__errjCtoﬁrr_nﬁ"'ﬁum el and
ot her debris. Thg] extract$ \}ere ' '
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15 |ncubat ed with elther 4C5 (anti-1L-1R AcP obt a| ned as descrl bed in

et al., Pr oc. Natl. Acad. SC|. USA 86: 8029 1989) or control antl body
bound t o woeé&esesr G | nmobi | i zed on crosslinked agarose PCTEPRGBOBI Nd G

Pl us, ‘Pharmaci a@). The precipitated prqtgigns were 20 rel eased by treatnent
wi-th 0.1 Mglycine pH 2.3, neutralized wth 3M Tris, mxed with 1/5

vol ume of 5X Laemm i sanple buffer, and separated by SDS/ PAGE on 8%
pre-cast acrylam de gels (NOVEX). The separated proteins were
transferred to nitrocellul ose nenbrane (0.2. [err]M for 16 hours at 100
volts in 10 MM Tris-HO pH 8.3, 76.8 mM 25 gl yci ne, 20% net hanol and 0. 01%
SDS. The nitrocel | ul ose nmenbrane was bl ocked with BLOTTO (50% w/ v
nonfat dry mlk in PBS + .05% Tween 20) and duplicate blots were probed
with [[err . X 206 cpmm in 8rM CHAPS, PBS, 0.25 M Nad,

- 10% BSA a 7{- wi t hout unl abel ed 4C5 1gG (67nM. 30
Expr essi oy of l\/LlBl ne Reconbi nant Jype | and Type Il IL-1 Receptors and
IL-1R AcP {in C@oOeIIs gnd Deternifination of [[err]I]-Ilabeled 4C5, 35F5

.and |IL-1 Hi ndi ng._-, 35 2 CCS cel
el ectroporfation With 25 [err]d
murine |L-LR pra8ei ns or Igl
250 vol ts)] according tq
plated infa 600 Emz

|s (4-5 x 10[err]) were transfected by
of plasm d DNA expressing reconbi nant
AcP in a BioRad Gene Pulser (250 [err]F,
gnuf acturer's protocol. The cells were
V\D 93/ .4]0

o the solub

PCT/ US96/ 00181 = S s = - 28 - culture plate,
harvest ed faft er -62 hourg by tr_gant wi th No- Zyne (JRH Bi ol ogi cs) and
scrapi ng, shednand r eguspendgd diin bi ndi ng buffer. Transfected cells
(4-8 x 10[jerr]) _‘g/ere i nrgubat ed&’s 24ih i ncreasi ng concentrations of

[[err]l]-Il{abel ed..4C5 38F5 or g-LM proteins at 4[err]C for

Immunoprecipitation of the complex of [1251)-I-IL-1B/IL-IR so
Immunoprecipitation of {125)-1abelled soluble .Type I IL-IR e

As described in Table 1.
+ . Immunoprecipitation of the complex of [lzsl]-IL-lﬁ affinity cr

murine Type I IL-1IR expressed in a baculovirus system.

4.



5 3 hrs. Cell bound radioactivity was separated fromfree [[err]l]-]abel ed
antibody or IL-1 as described above. Kappa Li ght Chai n Expression by
70Z/ 3 Cells in Response to IL-1: I nhi bition by Monocl onal Antibodies
35F5, 4E2 andwigsniés? - 702/ 3 cells (1 x 10[err]/m in ROVEPISBLBI
suppl emented with 10% FBS, [err]-nercapt3ygthanol and gentam cin) were

I ncubated with and w thout 100 Um (0.19 nM of human reconbi nant

IL-1[err] or IL-1 . 24 hrs or. 48 s...The eII preanubated
for ‘one hour ber 6P4s: IndiBRAR da Brom Aonreiovkink 1598 Doty iR Hay
i ndi cat ed anti bogorfirmn that theseoanﬁbodxbmrﬂadoﬁoﬂ b:‘mm to Ahc dhypet |IoIIa-11R], ﬂ:e’g}

of nmedi um cont ai Ridig tdiRed in gé q.%ug
f f |
FRIENCS 0o oty g T e i

anti body conj uaterhplex hof2( ]I;Ibﬁlﬁatrosshnkedaueeréwmhnhngfsbhﬂﬂal Type I

then ana 532’(1”?3?‘3‘(1% L 25T-sMeR IR O hey Sish (R hor hrohBrecipidie 11 251-
cytonet er (Bect ofabeled Eﬁl@mmsﬂm ZG“H‘PE)IPW&P@ otither nr 2 nbagyprirus/ B

cel I's in Responsgnsedt ! delll exbfd%lsibﬁ is9stem orbin MDWDS el eAptdsEivl S§st8RI {Table
4C5 and 4E2. Splenic B cells were purified by treating

spl enocytes i sol gt)Ed fromC57BL/6 mce with anti-Thyl.2 anti body and
rabbit 30 coMplenent, followed by two sequential passages through a

tSEDh?dSX . Gl_O (Ph?@iﬁfa ahe cpdtsinwere Elinﬂﬂhmud%withlg%rlzghubﬂizlea) IIAfI@/IlL 1R
reated wi oat, antj - err ut yr

CAMP (10[err] mplpﬁ ﬁﬁeﬁldﬁ% J;t fﬁ P% éﬁ”%éﬂd‘g?ﬁaél Zl
suppl ement ed Wi t irecognized, ﬁasla{ &ach- monosgle Yar‘?dasgé?ml@a n.

Splenic B cells Wrﬁuagprécigaﬁdn %&ﬁy@nd\nﬂ\t hb2l5 JLiablldd ORuking )andn huthan

d w t hout tyb 2. Jhe df
fwo days " 1 dhel e & gopfie, B4 thed S, 1 e bt
0.5 [err] G tantthOdwd (ﬂ‘nqusmlnenduE\bmwengmna@hhsm MS6 hrs and
har vest ed. _

Example 3

20 Characterization of Murine IL-1Rs and IL-1R AcP by Reactivity with
Anti-Type 1 (35F5), Type II (4E2) and Accessory Protein (4CS5)
Monoclonal Antibodies

Following the initial identification and characterization of the
25 antibodies described above, 4C5, a putative blocking IL-1R AcP (IL-1R
AcP) antibody, and 4E2, a blocking Type II IL-1R antibody, were
chosen as probes for the further study of the IL-1R AcP. A previously
identified and characterized anti-Type 1 IL-1R antibody, 35F5, was
also included in this study (Chizzonite et al., Proc. Natl. Acad. Sci. USA
30 &86: 8029, 1989), MciIntyre et al., J. Exp. Med. 173: 931, 1991).

These three antibodies were used to identify the presence of
Type I and Type II IL-1R's and IL-1R AcP on various -murine cells.
Equilibrium bmdmg assays with {12511 labeled mAb 4C5 '
35 demonstrated the presence of IL-1R AcP on murine cells bearing
predominately Type I (EL-4 cells) or Type II (70Z/3 cells) receptors
~ (Figures 1 and 2). Other cells bearing predominately Type I (3T3L1
- cells) or Type II (P388D1 cells) receptors also expressed IL-1R AcP
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29 - Proliforation of Mirj i

I nhi bition by Monocl onal Anti bodies 4C5 and 35F5 and Human IL-1ra 5
D10. 4. 1 Redsgssosh cells were maintained as descri bed ( Kay ecriepssnorsil ., J.
Exp. Med. 158: 836, 1983; Mintyre et algy J. Exp. Med. 173: 931, 1991)
and stinmulated with IL-1 as previously descri bed (Ntlntyre et al ., J.
Exp. Med. 173. 931, 1991 CeIIsN£1 X 10[err] in 200 [err]

|
i ncubat ed wi (Wabl e23p4vﬂ°l 1($49. Brthat) doonet, 6KRress r@ﬂwo Fype I)o\rNe'f?pe 1
[err]-mercaptipeiRaAeP @Gid *notOdxpress IYL,-llgeAthmdita gi[erlii:b/lsétweﬂ m

concent rat i ofePRrseii (o f-AR AR AR (hEo2C TIEHhE Y Jpial,

(IL-1ra). Theheracterizatiop, mAhc 465 blocknd t[\r’vgg ﬁi@mqml&elﬁ vipipding sto

[err] G tritiggtRIELRY "asd MOZM3d ceHE Y Fhirttibrl Studiés |edtablished In Vivo
I nduction of SerumIL-6 by IL-1: Inhibition by Mnocl onal Ant i bodi es
35F5 and 4C5 The induction of serumIL-6 by IL-1 was perfornmed

as 20 previously described (MiIntyre et al., J. Exp. Med. 173: 931, 1991).
Briefly, C57BL/6 mce were pretreated (i.p) with 250 [err]g of antibody

at 4 hrs and 10 mn before admnistration of IL-1[err] or IL-1B (0.3
[err]g/nouse, s.c.). Sera were collected fromthe mce 2 hrs after

adm nistration of IL-1 and anal yzed for IL-6 concentration by a 25

nodi fication of the B9 bybridoma cell bioassay as described (Aarden et
al., Eur. J. Imunol. 17: 1411, 1987). The rat anti-nouse IL-1
accessory protein nonoclonal antibody 4C5 was prepared, characterized

and generated as follows: 30 : Exampl e 2
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Anti bodi es that blocked IL-1 binding to both cell types are specific for

the IL-1R AcP 25, Erom t he jedmimie

identified that bl ocked IL-1B binding to 707/ 3 cel | s (Table 1). Six of
t hese antwé 9623067 (2B5, 4C5, 3F1, 4C4, 24C5, and 4D4) mtrESsemoNsi- 1B

bi ndi ng to both 70Z/ 3 and EL-4 cel.l 39 These anti bodi es dird not bl ock

| L-1B binding to CHO cel Il s expressing murine reconbi nant Type | |IL-IR
and were 30 therefore specific for-an IL-1R AcP. One anti body, 4E2, only
bl ocked IL-1B binding to 70Z/ 3 cells, indicating that it was specific
for the Type Il 1L-1R The initial fusion was al so screened
for non-bl ocking anti bodies 35 that were specific for either the IL-1R AcP
or the Type Il IL-1R Eight anti bodi es (1D2, 2D6, 2E6, 1F6, 2D4, 2F6,
3F5 and 4A4T—rmmono- - preciprtated tne - 1o L- 1R conpl ex sol ubilized
from70z/ J cells (Tabl e 2). These anti bodi eqgj al so i mmunopreci pitated
the IL-1B/jIL-1R WD 96/ 23067

31 - conpl exes

. muri ne cell lines,
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ili , denonstrating that they
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that mAb 4C5 also inhibited the binding of radiolabeled human IL-1a
(Fig. 3), murine IL-1c and IL-1B to 702/3 cells (Table 4). Similar to its
inhibition of [1251}-human IL-1B binding to EL-4 cells, 4C5 also
blocked [1251]-murine IL-18 binding to these cells (Table 4).

5 However, 4C5 did not block either radiolabeled human IL-l1a (Fig. 4)
or murine IL-l1o. (Table 4) binding to EL-4 cells. Moreover, 4C5 did not
block the binding of [125I]-labeled IL-1 proteins to CHO or COS cells
expressing murine recombinant Type I or Type II receptors. The anti-
Type 1 receptor antibody, 35F5, and the anti-Type II receptor

10 antibody, 4E2, inhibited both IL-loc and IL-18 binding to their

respective IL-1 receptors, regardless of whether the receptors were
the natural or recombinant forms (Table 4). The IC5ps for 4C5-

mediated inhibition of IL-1 binding to EL-4 and 70Z/3 cells were at
least 1000-fold lower than ICg5qs for inhibition of binding to cells

15 expressing recombinant Type I or Type II receptors (Table 5). These
- ICsq data suggested two conclusions: 1) mAb 4C5 did not crossreact to
any. significant extent with Type I or Type II IL-1R's, and 2) the
difference in the ability of 4C5 to block IL-18, but not IL-1e, binding
to natural IL-1R's was unrelated to the affinity of the antibody.
20 .
' Example 4
Determination of the Size of the IL-1R AcP Recognized by Monoclonal
Antibody 4C5
25 -

The approximate molecular size of the cell surface protein recognized
by mAb 4C5 on EL-4 cells was determined by affinity chromotography
and immunoblotting to be approximately 90 kDa (Fig. 5). Detergent
extracts prepared from EL-4 cells were purified on a lentil lectin

30 affinity matrix followed by affinity chromatography on either an anti-
Type I receptor antibody (7E6), murine IL-1o (Ma) or 4C5 affinity gel.
The proteins eluted from each affinity column were treated with
Laemmli sample buffer, separated by SDS-PAGE on 8% gels and
transferred to nitrocellulose membrane. The proteins immobilized on

35 the nitrocellulose were probed with [1251]-4C5 and the immuno-
reactive bands identified
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i ndi cati ngwbleassr @ non-bl ocking Type Il IL-1R anti body. TRCI/EPS&/oMSI r m t hat
~these antibodies did not bind to the Typgl_IL-1R they were tested in
~I nmmunopreci pitation assays with nmurine soluble Type | I'L-1R (Table 2).

None of these anti bodies i nmunoprecipitated the 5 .conplex of

[[err]l]-IL-1[err] crosslinked to reconbi nant sol uble Type | I L-1R
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| abel ed sol ubl e Type | receptor produced either in ‘a baculovirus/
i nsect cell expre55|on system or |n a_C0S cel | expression system (Table

|
|

|
+
i

2) 10 X CTel TRL Y Vel & » fC0 W LI LIE SOrpDI T Zeu
IL-1[err]/IL-}iR scaml ek, |a tibodies in he rat serumwefe al so detected
t hat reCOgnizeQ§I 1[ e} E]. {Each nonocl orjal anti body was}jtested in
I mrunopr eci pi fjati org asfsays th err]l]-1aljel ed rmurine andf human 15 IL-1
)
proteins to clinfirméthiat they did not bind tjo IL-1. Al 15 anti bodi es
(Tables 1 and’2) mefe nega Exg In these assdys.
Exanmpl e 3 = 8 a o o
l[ Py &é aglz% ’ Z..% +Z+%
£
3
b o= ‘?',h
2 |e sl e
- Q. ‘;N
= & |zl8 Vo + + + + gg + + + +
: X
2] 2
] e
e 3 +2..4 . B .28 282866
o :
& £
3‘ L
B g
3 2% aaa
s &)E ++++E ' Illg %Z%Z
[0
[~
g
8 = |=
= [ ; ;Q
g ET Zg ++++U°’b s + « + Yy 1 8 )
8
£
L
o2
.3 ;g:g
Ut eem
e
] %o!t
LR
a9
- @
° & -
a .. Basdag TAagal
v 23 . |g5335354855334
2 ‘B ' s 8 g a) - s = al-
e =3 = A= Scoalgd>sErg



20 Characterization of Miurine IL-1Rs and IL-1R AcP by Reactivity with
Anti-Type | (35F5), Type Il (4E2) and Accessory Protein (4C5)

Monocl onal Anti bodi es Following the initial identification and
char act eri zatwessrbst he 25 anti bodi es descri bed above, 4C5, @qHpeénois:

bl ocking IL-1R AcP (IL-1R AcP) anti bodygpand 4E2, a bl ocking Type I

| L- 1R anti body, were chosen as probes for the further study of the

I L- 1R AcP. A previously identified and characterized anti-Type | IL-1R
ant i body, 35F5, was al'so included in this study (Chizzonite et al.,
Proc. Natl. Acad. Sci. USA 30 86: 8029, 1989), Mlintyre et al., J. Exp.
Med. 173: 931, 1991). ' These three antibodies were used to
identify the presence of Type | and Type Il IL-1R s and IL-1R AcP on

vari ous nuri nefcte bi ndi ng assays with [[err]I]-]abel ed
I L-1R AcP on murine cells bearing
e | ( l1s) or pe Il (70Z/ 3 cells) receptors

) CIheE ce S beari o' predom nately Type | (3T3L1
(P3885)1 cel |'s) recediors al so expressed |L-1R AcP

predom nately
(Figures 1 and
cells) or Type]ll

WD 96/ 23067 2 PCT/ EP96/ 00181

- 37 - (Taa 3) >.‘Czlls‘.‘;'5(849 1 thpt do not express either Type | or

Type |11 I L-#l AcP‘ajiﬁ norg expregs I[ll- 1R AcP, indicating a |ink between
expr essi on of 1R @ d2IL-&R AcP. & Jpuring its initial

characterizatip mAlS 485 bifcked [:[er ]1]-human 1L-1B binding to 5 both

EL-4 and 702/ 3

n

Hu IL-l¢, Hu IL-1B, and Hu IL-1ra = human IL-la, IL-1B, and IL-lra, resp

bst abl i shed

abl

grt h%r st udges

ressed in COS cells.

Mu IL-la and Mu IL-1p = murine IL-1o and IL-1B, respectively.

Murine EL-4 cells express approximately 2000 Type 1 IL-1Rs/cell and
Murine 70Z/3 cells express approximately 2000 Type II IL-IRs/cell an
Recombinant full length Type I IL-IR expressed in CHO cells.
Recombinant Type I IL-IR extracellular domain expressed in a baculovi
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5 However,

WD 96/ 23067
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(Fig. 3),

4C5 al so

1B binding to these cells (Table 4).
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4C5 did not bl ock either



or murine IL-1[err] (Table 4) binding to EL-4 cells. Mreover, 4C5 did not
bl ock the binding of [[err]l]-labeled IL-1 proteins to CHO or COS cells -
expressing murine reconbi nant Type | or Type Il receptors. The anti -

Type | recep™0930670ody, 35F5, and the anti-Type || recept HRCHEPSMIBhody,
4E2, inhibited both IL-1[err] and IL-1B birli Rg to their respective
IL-1-receptors, regardl ess of whether the receptors were the natural or

reconbi nant for ! e 4 ted i nh| b| tion
of IL-1 bindi ng%?os\gﬁoqé&oé}da%v;lé ﬁfxfs]p\xé%na ~9%0 *de)gEgb@ PrY&Ht
than 1 err] fo©fi3fi kP8 Wﬁ%ﬂ@iﬂ“@ﬁ?@cﬂﬁe cwithsragiolabgleds 4G5y Tbemﬁmwant
Type | or Type protete pveres alsbaidentified Treske immufdisioe |if dmbamuggeﬁﬁe& two

rh e o #%bd#@%ﬂﬁ Pufiffea hii°g) £C5 aftthity, mtlik, “Hite’ BBl indiafl
4C5 to blockdL a theit apparenty_malecnlasameight of thenaatural, glycmyhmsn.-m

unrel ated to thesgH fis nioy kiba tahd ek sﬁi@d&b #0 processing may reduce its size to
Exanpl e 4 Dsbe nation of the Size o the IL-1R AcP Recogni-zed by
Monocl onal A 4(:5 25 The approxi mate nol ecul ar size of the
cell surface protein recognized by mAb 4C5 on EL-4 cells was determ ned

by affinity chronmatography and immnot%mﬂg%ito be approximately 90 kDa
(Fig. 5). %oergent extracts prepared fromEL-4 cells were purified on a
lentil lectin 30 affinity matrix followed by affinity chronatography on

ei ther an anti- Neutmligationr of lli-38 BinlopisoAqtiviyy) byniMonaslonall petibodyMALS0r

4C5 affinity gel. The prote| ns eluted fromeach affinity colum were
- 0,
transterred to nitroddia APRUY sloMmAB ACS TREnENERisR) IR Biotoelt actiftEstn fo
ni trocel | ul ose w«inse-dependentyi manji¢rerwisd |denonsirated hin ithreendiologicr assatyisvel )
bands identi{sedr-1 jnduced proliferation of murine splenic B cells, 2) IL-1 induced
: proliferation of D10.G4.1 helper T cells, and 3) IL-1 induced kappa
light chain expression in 70Z/3 cells. MAb 4C5 demonstrated a dose-
dependent inhibition of IL-1B, but not IL-la, induced proliferation of
the splenic B cells (Fig. 6). In contrast to mAb 4CS, the anti-Type I

20 receptor antibody 35F5 blocked both IL-la and IL-18 induced
proliferation of B cells. The anti-Type II IL-1R antibody 4E2 did not
inhibit proliferation induced by either IL-la or IL-1B. In a similar
fashion, mAb 4C5 inhibited IL-1e, but not IL-18, induced proliferation
of D10.G4.1 T cells (Fig. 7). Both mAb 35F5 and human IL-1ra blocked

25 IL-lo and IL-18 induced proliferation of the D10.G4.1 cells. MAb 4C5
also blocked IL-18, but not IL-la, induced expression of kappa light:
chain on 70Z/3 cells (Fig. 8). Antibody 35F5 blocked both IL-1a and
IL-18 induced effects in this assay, whereas mAb 4E2, which
recognizes the Type II IL-1R, was inactive. For these assays,

30 neutralization of IL-1 activity by the antibodies or by IL-lra is
detected as a dose-dependent decrease in the biological response. The
block in response may be 100% inhibition (i.e. equal to no IL-1 added)
‘or to a lower level depending on the potency of the antibody.
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Example 6

Inhibition of IL-18 Biologic Activity In Vivo by Monoclonal Antibody
4C5

Mice administered IL-1 show a rapid and dramatic increase in
the concentration of IL-6 in their serum. The magnitude of the
increase in serum IL-6 is dependent on the IL-1 dose and can be
blocked by factors that interfere with I[L-1 binding to Type I IL-1R.

10 When tested in this IL-1 biological model, 4C5 blocked by
approximately 90% the IL-18, but not IL-la, induced increase in
serum IL-6 (Fig. 9). The anti-Type I IL-1R antibody 35F5 blocked
both IL-lc and IL-1B induced increase in serum IL-6. A control mAb

-~ X-7B2 had no inhibitory effect.
15

Example 7

Expression cloning of Mouse (Murine) IL-1R AcP using Mab 4C5

'20 Extraction of RNA
3T3-LI cells were harvested and total RNA was extracted using

guanidinium isothiocyanate/phenol as described (P. Chomczynski and
N. Sacchi, Anal. Biochem. 762:156, 1987). Poly A* RNA was isolated
from total RNA by one batch adsorption to oligo dT latex beads as

25 described (K. Kuribayashi et al, Nucl. Acids Res. Symposium Series 19:
61, 1988). The mass yield of poly A* RNA from this purification was
approximately 6%. The integrity of the RNA preparations was
analyzed by fractionating in 1.0% agarose gels under denaturing
conditions in the presence of 2.2M formaldehyde (Molecular Cloning,

30 A Laboratory Manual, second edition, J. Sambrook, E.F. Fritsch, T.
Maniatis, Cold Spring Harbor Laboratory Press, 1989).

3T3-L1 cDNA lit .
From the above poly At RNA, a cDNA library was established in the
35 mammalian expression vector pEF-BOS (Mizushima and Nagata, Nucl.
Acids Res. 18: 5322, 1990). 10 ug of poly A* RNA were reverse
transcribed using RNaseH™ reverse transcriptase (GIBCO BRL Life
Technologies Inc., Gaithersburg, MD). The resulting mRNA-cDNA
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protein of 55 kDa were inmunoreactive with radiol abel ed 4C5. These two
protei ns: wer qy@bgoédentified on the i mmunoblot if the EL-4 eciEreéworst was
directly purified on a 4C5 affinity matrix gghese data indicated 5 that

t he apparent nol ecul ar wei ght of the natural, glycosylated IL- 1R ACP is
[err] 90 kDa and that proteolytic proce55| ng may redyce its size
kDa. hybrids were converted into hémmnéeé doubl estmdpdapDMs ohy of
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the splenic B cefhe 3ephpcry) SFSQOCGWNMt 213, W@nepmhed Pypgravigyoin
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fashi on, mAb 19C5colbedteds &d small [adiqupr Qﬁmacrtbtfraa_non[ ms] fractionated in.a 1.0%

prol i ferat i on a;phgé%e EePabAs dried) down b?owbﬁiﬁﬁ §Etf5then§i guman

IL-1ra bl ocked 2 dILlB. B
DIO. GA. 1 cel | 5. 5 G oo A Vel e of e

i nduced expressi gel ¢6 Xappaﬁhgfﬁracuons;rmnmmgnzl*mmmgcqws g-1080. bp were
Ant i body 35F5 bl b er L in this
y n%lteﬁd Q&E %«hﬁl@h THe ADNA wisL¢ u;t?dlrtf dtﬁ %ﬁﬁh&l

assay, mherea

cog t.he .
i nactive. Forld hEE"é"B‘é%‘é% angh, li ?ff Qi%tcﬁ?ﬂngf ¥%°i é‘gﬁ &#?any"?q’f@r was
anti bodi es or bythd plasmids pEF-B@8 dhat hadsbeend aligesied ewithnB stXE r eestrictiont he
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equal gto no | Lp1Eﬁgydm§ ind pu(.)r?i?&koﬁ{} E@ép 6§s‘ic ge %ﬁ%ﬁg?ﬁ:& ﬂgné§/ of
the anti body. plasmi DNA were 1 % 18. g of 'size sefected ¢

above in 150 pl of hganon buffer (50 mM Tris-HCl pH 7.8/10mM

20 MgCly/10mM DTT/1 mM rATP/25 mg/ml bovine serum albumin) at
15°C overnight. The following day the ligation reaction was extracted
with phenol/chloroform/isoamyl alcohol (25:24:1). The nucleic acids
were ethanol précipitated in the presence of S ng of oyster glycogen.
The precipitate was dissolved in water and ethanol precipitated again,

25 followwed by washing with 70% ethanol. The final pellet was “dissolved
in 14 pl of water and 1 pl aliquots were electroporated into E. coli -
strain DH-10B (GIBCO-BRL). By this method, a library of
approximately 4x10% recombinants was generated.

30

The panning method has been described previously (Aruffo and
Seed, Proc. Natl. Acad. Sci. (USA) 84: 8573, 1987). Ten aliquots from
35 the 3T3-LI library each representing approximately 5x10% clones
were plated on LB agar plates containing 100 wg/ml ampicillin (amp)

and grown overnight at 37°C. The next day, the colonies from each
pool were scraped from the plates into separate 50 ml aliquots of LB +
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20 Extractg ofpefs/giin diameter’ Wish) (Malhéuwel&iﬁﬁ d,ﬁ%_ was
extracted u5| n uanlglC |ur‘r’1§\9®;t g_ocgcq %
Chontzynski & ond &f“m@a g S 351@“51 FBP? Al err]
RNA was i sol daxbor LabomtoryoPaéssR18893. ﬁﬁehtsaaﬁhr admsfpctmm the CO§ocells
lS?FrSésPﬁ%dge??%%S %ﬁw ?m( ‘ﬁaﬁ % 'ﬁV I?‘l’ o? %e”%? om
this purificRhoSR ﬁﬁfsb“ffe%d%%P E%ﬁ ?’ﬂ’c é@ﬁgf‘}g{% VAS magde ©
preparati pos eah pool. _amhémadmujLichcBrmwmgcswuﬂasoyumrtosﬂ:egebﬂs Ufoder
%egﬁit ﬁ“ N9 1 nEYiide! IO gl $CH' BAV 7 P P PRYIO.S" HNICED iR/ dd%o g ar
9 azide/ 5.0% Fetal Calf Serum (FCS)]. The 3 ml of cell-mAb suspension
was centrifuged through 6 ml of 2% Ficoll in the above buffer (~300 x
g, 5 minutes) to remove unbound mAb. The cells were gently
15 resuspended in the above buffer. The cells from each pool were
subsequently added to a single bacterial plate (9 cm diameter) that
had been coated with polyclonal goat anti-rat IgG (20 pg/ml in 50 mM
Tris-HC1 pH 9.5, room temperature, 1.5 hrs) and blocked overnight
with PBS/1% BSA at room temperature. COS cells were left on the
20 bacterial plates for 2-3 hrs at room temperature with gentle rocking.
Nonadherent cells were gently removed by washing with PBS. The
remaining cells were lysed by the addition of 0.8 ml of Hirt lysis
solution (0.6% SDS/10 mM EDTA). The lysates were transferred to 1.5
ml Eppendorf tubes and made 1 M NaCl, incubated overnight on ice .
25 and spun at 15,000 xg for 15 min at 4°C. The supernétants were
extracted with phenol/chloroform/isoamyl alcobhol (25:24:1) one time,
10 pg of oyster glycogen was added and the DNA precipitated twice
by addition of 0.5 volumes of 7.5 M NH4O0Ac and 2.5 volumes of

ethanol. The pellet was washed with 70% ethanol, dried and

30 resuspended in 1 pl of HyO. Each panned pool of DNA was then
electroporated into E. coli strain DH-10B. After electroporation,. 5x104
colonies of each pool were grown as above and plasmid DNA was
isolated as above. This DNA represents one round of panning
enrichment of the library. A total of three panning rounds were

35 completed keeping each of the ten library pools separate throughout.

-

After the third round of panning, each of the ten pools was used to
transfect COS cells by the DEAE dextran method (1 ug DNA/2x103



30 A Laboratory Manual, second edition, J. Sanbrook, E.F. Fritsch, T.

Mani atis, Cold Spring Harbor. Laboratory Press, 1989). 3T3-L1 cDNA

| i brary construction From the above poly Alerr] RNA, a cDNA library
was est abl i sheglg bghige 35 mammal i an expressi on vect or pEF- BOSpcWrpébnidisi®
and Nagata, Nucl. Acids Res. 18: 5322, _13?0). 10 [err]g of poly At err|
RNA were reverse transcri bed using RNaseH err] reverse transcriptase
(ABCOBRL Life Technol ogies Inc., Gaithersburg, MD). The resulting
mRNA- ¢ DNA vollséweloef7 a 6-well Costar dish). 72 hrs post transfection, the COS
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colum and 0.5 mfiél ét ti g%(sbégg% (104“(90I I%ﬁ%‘%ﬂdi%#fa‘%%uaﬁgf 25 ch
fraction was fradffBpatedq i, hrs;aporoom tgmpesature, withTgentle | rogkingir The heads
by vacuum and10hewefez eemovedi and ithet cells ovashed 50 cimsés weitle PBS WCells were

vi sual i zed by ex r | F 1 Q cont ainin
cDNA ol ecul gs >5)%88 gggé\efgf‘eincubggﬁfé&xg%??%%+l§j% %ﬁ%ﬁ% [i%id V Examified
concentrated by SBHIRS °P_ESangef&rpTQ.s&W% Org of $he clgn: Boelsc(paAnaing) pood A2 .
The cl oni ng vect owasvdfound positivel fiorisdrface- Epession SRMmuHENRIigRgsted with

PCT/ EP96/ 00181  cells were screened for pools that expreséd mulL-1RD wer e
converted into blunt.ended..doubl es rap B L Hle s%?d%§
%‘i’s‘gn

Bst XI restriction enzynme and purified over two consecutive agarose
gels. 375 ng lasmd DNA.were_ ligated to 18 75 ng of size selected
cDNA from ?gboveﬁon‘%i’é‘?Yd?qsﬂw%qu’? &*i BlrafclB( s0amp) wag plaged iprthe
7.8/ 10nmM wells of two 96-well microtiter plates. Each well was then inoculated

with 4 individual colonies from panning pool #2. The bacterial cells
were allowed to grow for 5-6 hrs at 37°C. Pools were then made by
combining 10 pl aliquots from each well in the 8 rows and 12 columns
20 of each plate, keeping each row and column separate. These pools
were each used to inoculate a separate 5 mi culture in LB + amp and
grown overnight at 37°C. The next day plasmid DNA was isolated
using QIAGEN plasmid kits. Each DNA preparation represented pools
_of either 48 (rows) or 32 (columns) individual isolates from .panning
25 pool #2. Each microtiter pool was used to transfect COS cells in 6-well
plates as above and 72 hrs after transfection the cells were screened
for Dynabead rosetting as above. Two positive pools were found from
one of the microtiter plates, one from row E and one from column 2. A
10 m] aliquot was taken from the well at the intersection of the
30 column and row (well E2) and plated onto LB agar + amp. After
overnight incubation, 40 individual colonies were used to each
inoculate a 5 ml LB + amp culture. Plasmid DNA was isolated from
these cultures using QIAGEN plasmid kits. Each plasmid isolate was
digested with Xbal restriction enzyme, to release the ¢cDNA insert, and
35 fractionated on a 1.0% agarose gel. This analysis revealed that only
three sizes of cDNA inserts were represented in the positive microtiter
pool. A single representative of each of the three plasmids was used
to transfect COS cells in a 6-well plate as above and screened by
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nonocl onal anti body 4C5 The pannl ng met hod has been descri bed -
previ ously (/hdrhctenizd eyl 418 A'\cad. Sci. (USA) 84: 8573,
1987). Tens ali quot s from 35 the 37T3-LI K brary each representing
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15 indicated a 1.4 kb PstI restriction fragment within the ORF. This 1.4
kb fragment was gel isolated and used as a probe to identify
additional mulL-1R AcP ¢DNA clones. Approximately 6 x 103
additional clones from the 3T3-LI cDNA library described previously
were plated as above. Colony lifts were performed (Molecular Cloning,

20 A Laboratory Manual, second edition, J. Sambrook, E.F. Fritsch, T.
Maniatis, Cold Spring Harbor Laboratory Press 1989) and the lifts
were probed with the 1.4 kb Ps:zI restriction fragment labelled with
[32P]-dCTP by random-priming using the Multiprime DNA labelling
system (Amersham Co., Arlington Heights, IL). In this way two -

25 additional homologous ¢cDNA clones were isolated. One contained a 1.0
kb insert and the other a 4.3 kb insert as determined by Xbal ,
digestion. The DNA sequence of the 4.3 kb insert was determined as
above to confirm the sequence of the mulL-1R AcP OREF.

30 Sequence analysis of mull-1R _AcP cDNA clone

The nucleotide sequence of the open reading frame in the mull-1R
AcP c¢DNA insert is shown in Figure 10A. [SEQ ID NO:4] This open
reading frame (ORF) consists of 1710 bp which encodes a protein of
35 570 amino acids. The amino acid sequence, shown in Figure 10B [SEQ
ID NO:6}, predicts a 20 amino acid NH,-terminal signal peptide with
cleavage after Ala-1, an extracellular domain from Serl-Glu339, a
hydrophobic transmembrane domain from Leu340-Leu363 and a



phosphate buffered saline (PBS). A single cell suspension was nade of 10
each pool. The anti-nulL-1R AcP mAb 4C5 was bound to the cells for 1 hr
on ice [(10 [err]g/mM 4C5 mAb in 3 ml PBS/ 0.5 mM EDTA/ 0. 02% Na azi de/
5.0% Fetal Calhogesggin (FCS)]. The 3 ml of cell-mAb suspensi ommwms
centrifuged through 6 m of 2%Ficoll in thgsabove buffer (-300 x g,

m nutes) to renove unbound mAb. The cells wWere gently 15 resuspended in the
above buffer. The cells from each pool were subsequent|y added to a
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room t enper at ure. CeIIs were left on the 20 bacterial plates for 2-3
hrs at roomtenperature with gentle rocking. Nonadherent cells were
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35 conpl eted keep rary oIs Separate’t
. After the thild FBB%"S& in of the ten pools was used to

transfect COS cells by the DEAE dextran nmethod (1 [err]g DNA/ 2x10[err]
WO 96/ 23067 _ Example 8 PCT/ EP96/ 00181

Mab 4C5 b:ndmg to Murine Recombinant IL-1R AcP Expressed in COS
20 cells

To confirm that the cDNA for mulL-1R AcP encodes a protein
reactive with mAb 4C5, recombinant mulL-1R AcP was expressed on
transfected COS cells and examined for direct binding of [1251}-4C5.

25 COS cells were electroporated, by standard methods, with pEF-
BOS/mulL-1R AcP. After electroporation, cells were seeded onto a 6
well tissue culture plate at 2-3 x 105 celis/well. After 48-72 hrs
growth medium was removed and 1 ml of binding buffer
(RPMI/S%FCS) containing 1 x 105 cpm of [1251)-4C5 was added per

30 well either alone (total binding) or in the presence of 2 pug unlabelled
4C5 as cold inhibitor (non-specific binding). Both total and non-
specific binding were carried out in duplicate. After 3 hrs incubation
at 4° C, binding buffer was removed and the cells were washed 3
times with PBS. The cells were then lysed by addition of 0.75 ml of

35 0.5% SDS. The lysates were harvested and bound counts were
determined. Specific binding was calculated by subtractmg non-
specific counts from total counts. Specific counts were approximately
30,000 cpm/ well with a non-specific background of 8% indicating



-48 - cells/well of a 6-well Costar dish). 72 hrs post transfection,

the COS cell s were screened for _paals that expressed mill-1R AcP by
rosetting with secondary anti body coated pol ystyrene beads (Dynal I nc.,
G eat NeCyo 24C5 mAb was bound to transfected COS cel per/EPosnorsfBS 2%
FCS (2 [err]g Ab/well) for 1.5 hrs at rogmtenperature with gentl e
rocki ng. Antibody was renoved and cellS Were washed with PBS/ 2% FCS. 1
m PBS/ 2% FCS/1 [err]] of sheep anti-rat 1gG coated pol ystyrene beads

(- 4x105 Dynaltkatd pER-BEIS/mult - lRdAdPadirects theaxipaessior .of HCS at room
tenperature \Wunhukisieh %]&Y:ésgﬁh&}ﬁ inl T®OReaélts. 10 were renmoved and the cells

washed 5-10 tinmes wt | s were ‘then fixed by incubation in 95%
et hanol / 5% acetic acid and exam ned m croscopically for resetting. One
of the ten pool Thé¢psineiofgrecombinait mullvHR AcPrexppessediineCOS8 cells fwase
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5I m _Cgl tme:hethwnmwGIBGMBRL)lm%V\/FBSI@r ﬂthL tﬁﬁ{lﬁvfi QthNaneXt day
br par at i on &S’i‘"ﬁ%@ft Higsh, mumhidHigd ﬁ%ﬁgﬁ’&ﬁﬁ dfggié fget3ad Yer 578
~individual i Satné‘-!i batigm ﬁaﬁﬁ?n@ ﬁ@-y@ﬂ)m&zot‘ ing ewapmﬂdedagaensed
{ranst oot on L hore ol vt ahd BicubationP LAPEEE fBF (2 JAS- Mt ?é* hene
Two posi ti ve *HiB¥) %\Aé?‘év&’ ?F@f mﬁed Z&Pﬁg"%f% c?&gr té?ﬁsp one
frf)lm ; ?Wt Esealrsoluhthzcdobfy @E@gﬁonmf RIPPo;mffqtl (6% NB:Q»O;, 5% fllfmeuéhgnt )
\CE agar + an'qzz&;?%mﬁgramhqﬂu mc%l x 40, m,%ilzb Tﬁgg?lgn?gs wer e
used to each T4 u”tﬁ‘@‘ §¥F%F°mﬂ5was
i sol at ed frorntransferredsto ¢ubesuiand spumgathS\GBGl xl gsford15i min. E3shtes! w!em' d
i sol ate was é)recléhw bydthe haditionl of o full Cof Q‘ﬂuﬂﬂ%ﬂiﬁd GOSéfﬁ%.%@
Lhoer b 28 S e Rt e (PhafmdCha  BSRIE B, pidtataily, N3 a2 ea
of lysate and incubation overnight at 49 C. The next day the
precleared lysates were spun 30 sec in a microfuge and lysates were
wansferred to clean tubes. Another 40 pl of GammaBind G Sepharose
was added along with 20 pg mAb 4C5 or 2E6 (Table 2) and the
25 immunoprecipitations were incubated for 3 hrs at 4° C with rotation.
The Sepharose-Ab complexes were spun down ‘and washed 1X with
RIPA buffer, 1X with 50mM HEPES pH 7.9/200mM NaClimM
EDTA/0.5% NP-40 and 1X with 25mM Tris pH 7.5/100mM NaCl/0.5%
Deoxycholate/1.0% Triton X-100/0.1% SDS. Protein was released from
30 the beads by addition of 20 pul of 2X Laemmli sample buffer (Laemmli,
Nature 227:680, 1970). The proteins were separated by electro-
phoresis in Tris-Glycine PAGE and visualized by autoradiography. As
shown in Figure 11, recombinant mulL-1R AcP immunoprecipitated
with mAb 4CS or 2E6 from transfected COS cells migrates as a broad
35 band from 70-90 kDa. No protein was precipitated from mock
transfected COS cells.

*C




three sizes of cDNA inserts were represented in the positive mcrotiter

poal. A single representative of each of the three plasm ds was used to
transfect COS cells in a 6-well plate as above and screened by WO

96/ 23067 WO 96/23067 PCT/ EP96/ GithPeposroo181

- 49 - rosetting with Dynabeads. In thigsway a single cDNA clone
(E2-K) was I dentified that encoded the 4C5-reactive mulL-1R AcP.
Characterization of mulL-1R AcP cDNA's 5 The cDNA cl one E2-K
(pEF-BOS/ nul L- 1R AcP) was initially chExamplei9ed by restriction enzyme
mappi ng. Digestion of this clone wi th Xbal released a 3.2 kil obasepair

(kb) cDNA insert.-The 3.2 hal .f t S |- i fied gnd the DNA
sequence of both % ﬁ%gnléb&fgoﬂé‘%% m’gﬁi}‘ﬁﬂgeéﬁ %ﬁka&%ﬁﬂfl% With
sequencer along ["“3drk-habeledndbs hbProteies and/ Monoelomali Apebodies ed

di deoxy- ngicl eotides as term nators. The DNA sequence reveal ed an open

Roat 11 ot on ey e ypobih IR, ChatRriton OF e drombruatey iR, AP for

estriction enz c

i ndicated a 1. 4y&§2%ﬂ-llabd=drﬂe-tli, oACH randredE2 \wWedel detdrmifibd. (Figj 42). The data

kb fragment was giloweP gk dedlr %pﬁfs AP &qiaaﬁéeﬂigﬁyfmp CHaLsH Us
| L- 1R AcP cDNA ones. r X1 rr . additjon cl*oné

TR O g g L

Col ony lifts w@rdLlpdef dinding mhenc compatediongentol Ardmsbected CQOSViesllsl ,
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arbor Labor at or 9L ?F%?g F For iqomipéefbon! the bight B Sxpréfign ¥ hitipe
Pstl restriction ‘FF&B‘E’H‘R‘“‘I ¢ ‘e EeSHPI9r 10 C??e?ql}slﬁc%mnr‘éﬁﬂrﬁspri m ng
usi ng the Ml ti prdetermiwed dyel[l 2Rg]-35F5s pindimg( Anasr sbcomBanied by ngt on
Hei ghts, 10). 1N ddirésphiny Oinereaddiih PRAIbIAVAIR] MWiian CHM 6 AP TLIF°
i sol ated. One coné,al ned % 17 9

15 binding (Fig. 13).

Example 10

Purification of Natural Murine IL-1 Receptor Accessory Protein (IL-1R
20 AcP) from EL-4 Cells

Murine EL-4 cells (100 gm) were solubilized in 1 liter of PBS
containing 8 mM CHAPS, 5 mM EDTA and the protease inhibitors
pepstatin (10 pg/ml), leupeptin (10 pg/ml), benzamidine (1 mM),

25 aprotinin (1 pg/ml) and PMSF (0.2 mM). After centrifugation at
100,000 x g to remove insoluble material, the supernatant was loaded
ontc 2 50 m]l wheat germ agglutinin (WGA) agarose column (Vector
Laboratories, Inc.) at 0.8 ml/min. The column was washed with
equilibration buffer (PBS, 8 mM CHAPS, 5 mM EDTA) followed by

.30 equilibration buffer containing 0.5 M NaCl, and bourd protein was
eluted with PBS containing 8 mM CHAPS and 0.3 M N-acetyl-D-
glucosamine. '

The sugar-eluted fractions from three WGA agarose column rums
35 were pooled and loaded onto a 5 ml immunoaffinity column [mAb 4CS5
antibody cross-linked to Protein G Sepharose via dimethyl-
pimelimidate (Stern, A.S. and Podlaski, F.]J., in: Techniques in Protein
Chemistry IV, R.H. Angeletti, ed., pp. 353-360, Academic Press, NY,



kb insert and the other a 4.3 kb insert as determ ned by Xbal
digestion. The DNA seguence of the 4 2 kh insert VosetloliiiRed.as.

above to confirmthe sequence of the nulL-1R AcP ORF. 30 Sequence anal ysis

of mul L- 1Ry@eshseéfNA cl one - The nucl eoti de sequence rfr/EPIQOOSEN
reading frame in the nulL-1R AcP cDNgginsert is shown in Figure 10A
[ SEQ I D NO 4] This open reading frane (ORF) consists of 1710 bp which

encodes a protei n of 35 570 ami.nqQ_acids. The am no acid sequence, shown in

Figure 10B [ 3983)] eqpilibgaied with &P containing & 1M, CHARD atc} ini/mmins gnal
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I ntelligenetics conmputer programindicate that nullL-1R AcP has
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The three pal Gy ue ed he ex
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three |G|k mqgmaﬁ i§ |cpntaining 1 zandOO%
thimerosal (pH 7.5), blots were incubated with mAb 4C5 (5 pg/ml)

15 followed by incubation with HRP-conjugated goat (Fab), anti-rat

antibody (Tago Immunologicals). Blots were developed with the ECL
System - (Amersham Life Science).

et

The amino acid composition (Hollfelder et al., J. Protein Chem.

20 12: 435, 1993) of the final protein preparation is shown in Table 6; it
is similar to the composition predicted from the deduced protein
sequence [SEQ ID NO: 3] from the cDNA clone [SEQ ID NO:1] (Figure 16).
The remainder of the sample was subjected to SDS-PAGE, transferred
to a PVDF memb:ané (Matsudaira, J. Biol. Chem. 262: 10035, 1987) -

25 and stained with Coomassie blue R-250. The protein-stained band at
80 kDa, which was immunoreactive with 4C5 antibody, was analyzed
by NH,-terminal sequence analysis (Hollfelder et al., J. Protein Chem.
12: 435, 1993). Two sequences were obtained (1-3 pmoles of each
amino acid per cycle), one of which matched residues 1-12

30 (SERXDDWXLDTM) of the deduced protein sequence obtained from
expression cloning of murine IL-1R AcP (Figure 10B).

Although IL-1R AcP solubilized from EL-4 cells has a My = 80
kDa as determined by immunoblot analysis with the 4C5 antibody, the
35 predicted molecular weight of the protein from the cDNA sequence is
66 kDa. This apparent difference is likely due to glycosylation of the
accessory protein. To address this issue, the affinity purified IL-1R
AcP was subjected to SDS-PAGE, and the Coomassie blue-stained band



15 conserved in mulL-1R AcP. Exanpl e 8
Mab 4C5 binding to Murine Reconmbi nant |L-1R-AcPR Expressed in COS 20 cells

To confirmthat the cDNA for mulL-1R AcP encodes a protein reactive
with mb 4C5.wéeapeéd nant nul L- 1R AcP was expressed on t PEITEPISH0I8Y COS
cells and examined for direct binding of [[§4r]1]-4C5. 25 COS cells were
el ectroporated, by standard nethods, w th pEF- BOS/ mul L- 1R AcP. After

electroporatlon cells re see ed t a&s well tissue culture p

at 2-3 x 10[ er r]CEeS § top %rs‘ig-‘gé- A -lmmwmrecnrarﬁmag'aﬁeﬁﬁm
and 1 ml of bi ndirogz lmhbf gel and (mmibsllvcsygly@nsﬂammgwﬂ.hxtﬁﬂ{lemrhethaneof |
e o o P (@gectd ab) Wil sh ﬁrg 1@1 999) Bhe!n he

bi nding). Both t dg‘ﬁgnpf"qem ?B@gﬁF n%n ¢ S- é%l‘:

duplicate. Affera 3veﬂue im @aod: lagreementamd{ ethe]pféﬂxéleddmm@edtﬂitf aveight from

r enoved andthe r tinmes with PBS. The cells were then
| ysed by addition OFB(S\YSS&S F 35 0.5% SDS. The |ysates were harvested

and bound counts were determ ned. Specific binding was cal cul ated by
subtracting non- specific counts frorEtample ddunts. Specific counts
were approxi mately 30,000 cpm well with a non-specific background of

8% i ndicatin WD 96/ 23067
pC(zr/ EP96/ 00 189 Isolation t/ éenomxc Clones of Human IL-3 Receptor Aggassory Protein
pEF- BOS/ mul L- 1R AcP directs the expression of 4C5 | imunoreactive

protein in COS cwwﬁmﬁonbl nant mul L- 1R AcP expressed
in COS cells was :

Attempts were made to identify and isolate a ¢cDNA coding for
15 the human homologue of IL-1R AcP by screening human cDNA
libraries by :

Amino Acid Composition of Nawral Murine IL-1
Receptor Accessory Protein from EL-4 Celis

Pro
Gly
Ala
Val
Met
Ile
Leu
Thr
Phe
His
Lys
Trp
Arg
.d. = not detenmned

20 cross-hybridization with sequences from murine IL-1R AcP. Human
cDNA libraries prepared from mRNA isolated from RAJ1 cells or NC37
cells were probed with the murine IL-1R AcP ¢DNA, but initial



5 determ ned by netabolic labelling of transfected COS cells with [[err]S§]-
_ wit h t he

nethionine and i munoprecipitation aoflabel|led ol 1R AcD.

mAbs 4C5 or 2E6 (Table 2). 36 hrs after el ectroporation with pEF-

BOS/ nul L- Kohek3esedi um was renoved and COS cel | s wer e wasp€fEposoorgit | Ne

wi th nethionine-free medi um [ DVEM hi gh gl4giose, wi thout 10

met hi oni ne- 3 BCO-BRL)/ 10% FBS/1 nM L-gl utam ne/ 1 nM Na pyruvate)].
Fresh net hi oni ne-free nmedi um was added and after 5-8 °~  hrs incubation at
37[err] C, 5034e/ODPisewsrei upsuceessiali rpassibly due taiveryplow expressioh wdi um

anldl i ncubﬁt :jOﬂleChﬁinaﬁUanf(ﬁ fw lhrsmesuledemn Efﬁﬁp}e 12 e"z%e%e(ﬁ?ﬂd tge
cells washe c | s, wer SO |z

addi tion of R%Ekég‘? '@M‘FB }9%5? dlbr oA AR @ﬂge specr;g: sﬁqﬁ%%@@nol at e,
420mMi NaCl, 160midkbe, useshito Tsubseguently, screen 1arhunaw) cCBINA ilibrabyy i on on i ce
for 15 mns The Iysate was transferred to tubes and spun at 15, 000 X g

- f 15 L t re cl.e t.he of [err of
Garmai nd G Sephar DR ang JRIR A BPRV f1Rer -2 e kil ragmsnatieneinc
Pi scat anay, NEstrigtigofrigments of thefmhymt HAaki Accitldmmrcldneﬂ[mmkb Ptszl

4[err] C. Thefrﬂ giffentioand 8% 3 bas ?@ AJMSPH%S M’efﬁg ?% sh@ &

ansfterre a ANO

f d t |
Lerr]l of %an&ésat & g“%rsﬁgpog%w-smnaag%dﬁeﬁth%rﬁn loyi aRalysis Ot Fgmem 4Cs
or 2E6 (Tasl egea)omwdDNnA Q_Glomcnh]BoBﬂeCAﬂtd, aﬂi%gﬁ'hwranalyﬁy hﬁseﬂefmfm“;:i hios
at 4[err] C V‘ﬂétﬁrxh?ﬁé‘%%&mal h Ef rﬁ\;fi&gp gﬁﬂﬁ;&)ﬁé ‘#M Thu N
d washed 1 : i 5 pE /
ﬁjgo }Nirsnwe Rperine,, prso coM 1‘?@%‘& m%msvﬂﬁssmencsﬁ 1PEesERNAT tiee 5%
Deoxychol at e/ humban Tgename X Hyliri GizatioSD&ithiPrthe elnlilrhiéSILellEaAeB tDNA 30 the

beads by addi hédbesObyedd ddetied! 09{ a%x39aé"mém§ L%e%}fe esi s
ety 2o S ol ééiz%‘iﬁaeﬁ#ﬁ? dwwf‘%%% Rl

in Tris- z%l
Figure 11, reSDS)i Probesnwérel Rbsiled witin(p Wdﬂmt@ﬁn theWPir{iné2ie 1405 or

2E6 from tr anghgssedphgs BStr 3, RS Qer ™
No protein vag wathed 'Wi aﬁfghté o%sg%l%ggggags varfo%gatemperéﬁr% points
- beginning at 37°C. The optimal conditions were determined to be the
20 use of the [32P]-843 bp BamHI/Sall fragment, hybridizing at 37°C
overnight in hybridization buffer A, washing in 2X SSC, 0.01% SDS at
55°C. These conditions yielded the lowest background and were used
to screen a commercially available human genomic library.

25 To identify human genomic clones of IL-1R AcP, a human lung
fibroblast library in Lambda FIX #944201 (Stratagene, La Jolla, CA)
was screened. 4.8 x 10° plaques were screened by standard plaque
hybridization techniques (Molecular Cloning, A Laboratory Manual,
second edition, J. Sambrook, E.F. Fritsch, T. Maniatis, Cold Spring

30 Harbor Laboratory Press, 1989) using the conditions described above.
Six hybridization positive phage clones were purified by successive
plaque hybridization. Two phage clones were further characterized
(#1 and #7).

35 gl I . .lo . E l . ]

The human IL-1R AcP genomic clones were initially
characterized by restriction enzyme mapping. Bacteriophage lambda
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- 52 - ‘ Exanpl e 9 Expr essi on of
Reconbi nant IL-1R AcP in COS Cells: Reactivity with [[err]]-1-Label ed
| L-1 Protei nswadgdnddgnoc! onal Anti bodi es The bi ndi npcT/EPIS0181
characteristics of the reconbinant |L-1R AcRd Qr [[err]l]-labeled IL-1,
4C5 and 4E2 were determned (Fig. 12). The data showed hi gh | evel
expression of recgonbinant IL-1R AcP [ Cos(4C5)] as determ ned by

[[err]1]-4C5 bi nd?NY, was: iselated froms clones fidr and |#7, wsing doambdaSarbr phage

bi ndi ng when condserbent (Protnegh, Madisoas (WE). CDhe Cphage DN AlsCorerEEH;: -

receptor in oos Ot S5 eI thethe! “ﬁ%é‘?’efﬁﬁ%&ﬁiﬁ?@ Hep JErs

bi ndi ng was accosgbarated thy slectrophoresispendl fy agatessagels. nlnsgntsoferh diath

E)ljmanl | L-l éB argdl 90%?#! ]#axicﬁ #ﬁrﬁg%lfi%iﬂ%ﬁz‘jﬁl:gn%ﬂ m?ppin of clones #1
ot 6i n G 5] Voo, BeOrped, ppidle Xal'ind EcoRY, THé digesied LN,

Pr ot |L-1R 2 - ELIEFSLH | Sogvere.

g:r;) \TeP e(sol ubi | iSQE&}‘»f&ﬂ by ieleetrophgresis on d&htagamosn; gansfetiedrso 8 sﬁ/ldﬂDTA

Fmd }h/emp; ot gase méibRineo(FCN, Ir@i?é?t@-}\b Paﬂ&%rbﬁ’dlfdkﬂd”?%rhsmﬁﬁﬂé Bg?:t( (18 ,
err]g , benzami i ne aprotinin errlg n .

mv). After centri gyﬂﬁ'oﬁgmemg’f&& ;?ybnfii)zeld[e - 53§4§bl ® naterial ,

t he supernat ald W(BamBIiSafl) fragment of5murinevibal Rg&oP pyegvionsty rdesvibed.

\ 82p; g
vae vashed wih “ﬁg&%ﬁ%ﬁ‘z@% [ PE%;%&%&%%W% 6

fol Il owed by 30 eddtPf REL ra{38easn e BlQIs phere
protein was yhristized t and>B8ashed aisimgigthe dwwwCidniagency hybridibetont yl - D-
glucosamne.  conditions previously described.

15

A 435 kb fragment from the EcoRI digest and a 2.6 kb fragment
from the Xbal digest were identified as positive for hybridization to
the murine IL-1R AcP sequences. The 4.5 kb fragment and the 2.6 kb
fragment were isolated from 0.8% Seaplaque agarose (FMC, Rockland,

20 ME) and purified with Qiaex (Qiagen, Chatsworth, CA). The fragments -
were subcloned into the vector pBluescript II SK* (Stratagene, La Jolla,
CA) to facilitate characterization. Plasmid DNA was prepared using the
Qiagen plasmid kit (Qiagen, Chatsworth, CA).

25 Southern blot analysis was performed to determine which
fragment would be more suitable to detect homologous sequences .in
the human genome. The 4.5 kb and 2.6 kb fragments were used as
probes. Low stringency hybridization conditions were used as follows:
SX 8S8C, 50% formamide, 5X Denhardt's, 100 pg/ml yeast RNA, 0.1%

30 SDS, 37°C, overnight hybridization. Probes were labelled with [32P]-d
CTP using Prime-It II Random Primer Labéling Kit (Stratagene, La
Jolla, CA). The membranes were washed using high stringency
conditions (0.1 X SSC, 0.01% SDS) at various temperature points
beginning at 37°C. Optimal conditions were determined to insure

35 selecting a probe that would be specific for hulL-1R AcP when
screening a human c¢DNA library. These optimal conditions are
described in Example 12.



The sugar-eluted fractions fromthree WGA agarose colum runs 35 were

0

cross-linked to Protein G Sepharose via dinmethyl- ~ pinelimdate (Stern,
A S. and Rvolbgzér, F.J., in: Techniques in Protein Ch®crEpes/ooiss, R H.
Angel etti, ed., pp. 353-360, Academ c Pr&3s, NY, WO 96/ 23067

PCT/ EP96/ 00181 - - 53 - 1993) ]

equi li brated yu ai ni | m/mn. The col unm was
washed with & oty e equi l'i bration buffer
containing 1 M Nad . Bound prote| n was eI ut ed wi th 50 nmM di et hyl am ne

RELfﬁ,;repS. Mo B¢ PBluEkept"H G126 kb Mndrgenfiic MR A0 | 08
o o T BRsmid DN wat teanenéed aing, ot ARD abtomptedl DNQ" Seduener,

SDS— PAGE/ i Smualongotwitin athesinostablé: DiNbA 4 pblynsfrase Afid vdyae-libqiedf ornmed on

8-16% gr adi enam%kgnﬁm\sgngs & e?ﬁﬁ{xﬂo?f ‘ﬁ%ﬁmm mnteé E@g i

nitrocel | ul ose escri
T6: 9950, 10 RaIvsie: SHOWPS bk it DIA resmspingoac -mcleon sogioRs aiith

50 MM Tris co90%i hongplﬁéjb tolVa Nsedprjence | cading Ofdilﬂie intradellulan slomdinHof - tﬁk

bl ots vverel p?fe pr4C5(5[err]g/n1) 15 foll owed by incubation
W th HRP—conJ ugat ed goat ? b)2 anti-rat anti body (Tago

| mmunol ogi'®al s). Blots were devel oped with the ECL System ( Aner sham
Li fe Science). The am no acifxampleodi2ti on (Hollfelder et al., J.
Protein Chem 20 12: 435, 1993) of the final protein preparation is shown

in Table 6; it ., is sinmlar to the conposition predicted fromthe deduced
protein sksglatians of SRNADClenes3pf (Human HE- ERMACR| one [ SEQ | D NO 1]
(Figure 16). The remai nder of the sanple was subjected to SDS-PAGE,

transferrqy YT cell cDNA library construction

The mAb 2E6 (Example 2, Table 2) was originally characterized
by its reactivity with the murine IL-1R AcP. Preliminary data
indicated that mAb 2E6 detects the IL-1R AcP on human cells. A

20 number of human cell lines were screened with [12511-2E6 and it was
determined that the YT cell line (Yodoi et al., J. Immunol. 734: 1623,
1985) expressed relatively high numbers of 2E6 reactive sites per cell
compared to other human cell lines, e.g. RAJI. The YT cell line was
therefore chosen as the source of RNA for cDNA library construction.

25

Total RNA was extracted from YT cells and cDNA was made. from
this RNA as described herein (Example 7: 3T3-LI cDNA library
construction). EcoRI adapters (Stratagene, La Jolla, CA) were ligated to
the resulting cDNAs and molecules >1000 bp were selected by passage

30 over a Sephacryl SF500 column as described herein (EXAMPLE 7: 3T3-
LI ¢cDNA library construction). The cDNA was concentrated by ethanol
precipitation and ligated to the cloning vector. The cloning vector was
Lambda ZAP II phage (Stratagene) that had been digested with EcoRI
restriction enzyme and dephosphorylated (as provided by the

'35 supplier). 10 aliquots of 100ng of size selected cDNA from above were
each ligated to 1 pg of Lambda ZAP II arms (EcoRI digested and
dephosphorylated) in 5 ul of ligation buffer (66 mM Tris-HCl pH
7.5/5mM MgCly/imM DTE/ImM rATP) at 15°C overnight. The



to a PVDF nenbrane (Matsudaira, J. Biol. Chem 262: 10035, 1987) 25 and
stained with Coonassie blue R 250, _The protein-stained band at 80 kDa,
whi ch was i nmunoreactive with 4C5 anti body, was anal yzed by
NH err] -ter myalosspgrence analysis (Hollfelder et al., J. ProicaipbeéAas
12: 435, 1993). Two sequences were obtai ned 581'-3 prnol es of each am no
acid per cycle), one of which matched residdes 1-12 30 ( SERXDDWKLDTM of
t he deduced protein sequence obtained from expression cloning of murine
| L- 1R AcP (Fi gur §olowjng day the ligatipns,ovepe pooles apd packagedi imtd Lambdal -4
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chenical l'y degl Y‘(B%léi-lﬁh‘gélilmhﬂnﬁéi'xﬁj Uy OIRtiBgikh nol é&iﬁgfna%‘i' hagdoe et

al., Anal. Bioch 118:" 131,., 19 . .1he .-degl yco at rotgrn
mgrates with a W@"ee?!’&&t%&e itﬁﬁgﬁgpgA@ lg&cgt%gltﬁé Anlt B%ﬂ g [3e§§ns’ht106
wi th the predl@t eecombimantsr waei gbtaifednwith a hmomef¥ddbmbipaanceackground of

Exampl e 11 10 Igolgption of Genomic C ones of Human IL-1 Receptor
Accessory Protein :

c . : . . 3o . wi

15
The 2.6 kb Xbal restriction fragment which was previously

described as being a specific probe for the hulL-1R AcP was used at
low stringency hybridization (SX SSC, 50% formamide, 5X Denhardt's,
100 pg/ml yeast RNA, 0.1% SDS, 37°C overnight), high stringency wash

20 conditions (0.1X SSC, 0.01% SDS, 40°C) to screen the YT cDNA library.
48 x 103 plaques were screened by standard plaque hybridization
techniques (Molecular Cloning, A Laboratory Manual, second edition, J.
Sambrook, E.I. Fritsch, T. Maniatis, Cold Spring Harbor Laboratory
Press, 1989). Three hybridization positive phage clones (#3, #5, and

25 #6) were identified and purified by successive plaque hybridization.
Excision of pBluescript SK (-) phagemids containing insert DNA from
the Lambda Zap II vector was performed according to manufacturer's
protocol.

30 Characterization of human cDNA clopes

The human IL-1R AcP cDNA inserts #3, #5, and #6 in
pBluescript SK (-) were further characterized by restriction enzyme
mapping. Initially, miniprep plasmid DNA was prepared by the rapid

35 boil method (Holmes and Quigley, Anal. Biochem. 7i4: 193, .1981).
Subsequently, plasmid DNA was prepared with the Qiagen plasmid kit.
The plasmid DNAs were digested with EcoRI to release the inserts, and
the inserts were separated by electrophoresis on 1% agarose. Clone #3



Screeni ng by cross-hybridization Attenpts were nmade to identify
i ; o s e a1V

screeni ng hunman cDNA | i braries by Table 6 Am no Acid
Conposi t i swpggfsdeat ural Mirine I1L-1 Recept or Accessor wcimEpbasoissl r om
EL-4 Cells am no acid - 59 . mol e %

Cys ' n. d. As X

10.5 . T;w . . 5.3 | :

Ser contained a 2.3 kb insery, clone #5 contained a &4, kb insert, and clone
13.1 . #6 contained Rt @.7 kb insert. Further restriction Mmépping indicates a

g g singie Pvul{/ asfte pre.sﬁn? in all three clones. ,A|7fa 4 .
Met ' 2.7 Ile

6.9 5 i - 6

Thr - 3.3 e

4.5 Hs 2.1

Lys Plasmid DNA frony clones #3, #5 and #6 Wese sequenced using
n.d. an ABI automfitdd DNA sequencer along with therfodtable DNA J- = not

(determ ned polymerase and dye-labeled - dideoxynucleotides as terminators.

10 Preliminary sequence analysis indicated that only clones #3 and #6
had inserts that were homologous to the murine IL-1R AcP cDNA.
Therefore, clones #3 and #6 inserts were sequenced completély.
Sequence analysis indicates that clones #3 and #6 are overlapping
clones. Schematic representations of clones #3 and #6 are shown in

15 Figure 14. Clone #3 contains the ATG initiation codon and the 5
portion of the coding region. Clone #6 contains the 3' portion of the
cDNA and the TGA stop codon. These two overlapping clones were used
to construct a full length hulL-1R AcP cDNA.

20 Example 13
Construction of Full Length Human IL-1R AcP ¢cDNA

Restriction endonuclease mapping and preliminary sequence
analysis indicated that there was a single BstXI site present in clone
25 #3 and clone #6. Shown in Figure 14 is a schematic representation of
overlapping clones #3 and #6. Clones #3 and #6 were digested with
the restriction enzymes BstXI and Xbal. Fragments of approximately
846 bp and approximately 2700 bp were prepared from clone #3 and
clone #6, respectively, by electrophoresis in 0.7% Seaplaque agarose
30 (FMC, Rockland, ME) and purified with Qiaex (Qiagen, Chatsworth, CA).

The full-length human IL-1R AcP was prepared by subcloning
into the mammalian expression vector pEF-BOS (Mizushima and
Nagato, Nuc. Acids Res. 18: 5322, 1990). pEF-BOS plasmid DNA was

35 digested with Xbal, treated with calf intestinal phosphatase
(Boehringer Mannheim, Indianapolis, IN), separated by electro-
phoresis on a 0.7% Seaplaque agarose gel, and purified with Qiaex

 (Qiagen, Chatsworth, CA). The 846 bp and approximately 2700 bp



20 cross-hybridization with sequences frommurine |L-1R AcP. Human
CDNA libraries prepared from nRNA isolated fromRAJ1 cells or NC37

cells were probed with the nurine IL- 1R AcP cDNA, but initial WO

96/ 23067 WO 96/23067 PCT/ EP9 ®CEEP6100181

- 55 - attenpts were unsuccessful, posgyhly due to very |ow expression
of t he human honol ogue in these cells (see Exanple 12). W decided to

screen a human genguui.c. |ibrary to isolaje specific sequences that coul d
be used to subs%ﬁ!gﬂ/ﬁ?@c réS%“”&‘%Lﬂ?ﬁ?F% %qmraﬁeye ggate into thehXbal-i ne
| :: L E AcP cDNAI cleaved @EF-Bb)Muprés“smnmsclo@rulhd the rlegaﬁomtpreduégszmet S

0 e murine

basepair (bp) Blglr alﬁfﬁ@?‘f% W&‘ Were'&ﬁe tg@ cells 'fl{eaq.gﬁﬁtf?‘qmgd ?%l %were
| ow st ri ngency ?g]ﬁ? ePHmo fes 59nmn+aa ampigiiliny anfieswwn
Pal o Alto, CA. oWerpightadty 37SCyaEhepekordsyy 12 mdmdiﬁlembnfesomr icked,
fybr i di zat | on 26l dn°1H 4 Seitiilin (Y00 y o/mml} TR RREE ODC coul d

det ect honol ogous sequences present rrdization
with the nurine avernighpcat 3PN, Mmlpmb@ela&mdel?;lﬂhm prepazed Fromy epch

%e\fe[] ni g?t I nlg%hﬁbd&laﬁd oldiy by tife Tapid BoHSmetBEY i %:mm dﬁd h’agge% Anal.
nnar S,

W th [[err] P] - é‘% &ﬁh ﬁ?a@% %}P #é%ma@n%ﬁ? LaQB F%g Ki t -
(Strat agene, 10a cpafl rmet‘gA)mt W clorgss oppiained theasppropriate msesSinathe 0. 01%

SDS at various _tlﬁ'BPSf Yriditaiién Nfelative tbeﬁid“ﬁrﬂﬂlo?ér fe/dith " - fﬂﬁlﬁ@ ot i mal
conditions were ‘determ ned to be the 20 use of the [32P]-843 bp BanH / Sal |

fragnent, hybridi zi n%at 37C overnight in hybridization buffer A,
washing in 2X SSC, 0RlasmbdNA was imjlated] fronritwec positivet clones y#kiandd #9he

lowest backgrourgy 3Hé QRigRnUsiRthod (Qilgés:;’ CRAsWFAINEAT! AHe/ nd¥Riokide! €
human genomgi | 's%ﬁ%eﬁce of both strands of both plasmids was determined as
described in Example 7. The sequence of the 1710 bp open reading
frame (ORF) contained within the full-length hull-1R AcP cDNA is
shown in Figure 15. [SEQ ID NO:1] The deduced amino acid sequence,
shown in Figure 16 [SEQ ID NO:3], would encode a protein of 570
20 residues consisting of a 20 amino acid signal peptide (Met-20-Ala-1),
a putative extracellular domain (Ser1-Glu339), a hydrophobic
transmembrane domain (Leu340-Leu363), and a cytoplasmic tail
(Glu364-Val550). Seven potential N-linked glycosylation sites are all
contained within the extracellular domain. All seven sites are
- 25 conserved between murine and human IL-1R AcP.

Example 14

Expression of Soluble Human IL-1R AcP
30 .

To express the hulL-1R AcP, a soluble form of the protein was
engineered for expression in the baculoviral expression system. This
system is useful for overproducing recombinant proteins in
eukaryotic cells (Luckow and Summers, Bio/Technology 6: 47, 1988).

35 Using the polymerase chain reaction (PCR) method (Innis M.A., et al.,
PCR Protocols: A Guide to Methods and Applications, Academic Press,
San Diego), an amplicon was produced that encoded a soluble form of
the extracellular domain of hulL-1R AcP. Briefly, two oligonucleotide



25 . To identify human genomc clones of IL-1R AcP, a human |ung

fbioblast—i-brary—t-—tarea—H #4420+ StratageTe, Tt Jor o, A WS
screened. 4.8 x 10[err] plaques were screened by standard pl aque

hybri di zatwoses2386hni ques (Ml ecul ar O oni ng, A Laborat oryﬂ?ﬁ'ﬁ}aﬁm

second edition, J. Sanbrook, E.F. Fritsc8} -T. Maniatis, Cold Spring 30

Har bor Laboratory Press, 1989) using the conditions descri bed above.

Si x hybri di f -
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and #7). 35 fmmtmmsatcmme thenBgenidhisitec ppd cthe codons for the fiwstran
lehzlseA(r:mP gferlqnm;ﬁé Qo ofeuhg signdll peptide: (5' GGA' 'ped: ATG &CAi €TTON

enzyme aapk Brc e e EIAGTYAGT cre TA 15 NO:10]. Thpreysgse

i sol ated f§ orpmnoan#&n%ccmdu&mghtahbmob apidsggaust beﬁm‘eothﬁent
(Pronega, Nactkﬁfsmeﬁ%}aneTla%rmageaanﬁs &rd'ﬂﬁs hednu-c;m%e to

| th t t
i et ophor e4oDoRe:bf 155 t8EwIAERE. o Wf@ﬁfmﬁ“m PHE] $hac @?%99 #7
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el ect rophores 1% a rose trans re ra e
| rvi ne, ad:lécﬁ'i e /a8, £n E{RFFH%# fop PEQVide x%n%?W% ane
was hybr| d| zatbtesmdmtd:ﬁa the reconiiingdt iprbtenl Mhis mxpupmdeotagmm rm:olglnmda AcP
previously desgrd Resfamercially eaaﬁmﬁevmnbemu Shtilody o caLtdBalhTP using

bl ots were  (SHIgHAT & aidﬂﬁaotﬁﬁﬁéuh”%g% 1445, WS”. n;‘éniﬁ' o e,
conditions previously described.

15 The forward and reverse primers were used to amplify the
extracellular domain of the hulL-1R AcP, using clone #3 (Figure 14) as
template. The resulting approximately 800 bp PCR amplicon was
digested with BamHI and Kpnl. The digested fragment was subjected
to electrophoresis through 0.7% Seaplaque agarose and purified with

20 Qiaex (Qiagen, Chatsworth, CA). The soluble human IL-1R AcP
extracellular domain was then subcloned into pNR1, a derivative of
the baculovirus transfer vector pVL941 (PharMingen, San Diego, CA).
pNR1 was prepared from pVL941 by removal of the EcoRI site at
position 7196 (cleavage with EcoRI and filling in of sticky ends with

25 Klenow DNA polymerase). The DNA was then subjected to religation,
then cleavage with BamHI and Asp718 (Kpnl isoschizomer) and
insertion of the following oligonucleotides which contain BamHI,
EcoRl, and Asp718 recognition sequences: '

30 (5" GATCCAGAATTCATAATAG (3") [SEQ ID NO:12}
(3" GTCTTAAGTATTATCCATG (5)[SEQ ID NO:13}

The BamHI, EcoRl, and Asp718 restriction sites are unique in pNRI.

35 pNR1 plasmid DNA was digested with BamHI and Kpnl and
purified from a 0.7% Seaplaque agarose gel with Qiaex (Qiagen,
Chatsworth, CA). The Bam HUKpnl approximately 800 bp hulL-1R
AcP PCR amplicon fragment was ligated into the BamHI/Kpnl cleaved
pNR1 expression vector. The ligation products were transformed into



15 A 4.5 kb fragnment fromthe EcoRl digest and a 2.6 kb fragnent
fromthe Xbal digest were identified as positive for hybridization to
the-nurine IL-1R AcP sequences. The 4.5 kb fragnment and the 2.6 kb

fragnent were isolated from 0. 8% Seapl aque agarose (FMC, Rock 20 IVE)
and purified Wa%42863ex (Q agen, Chatsworth, CA). The fragrren*’%p’g”“_'&,ﬁ’
subcl oned into the vector pBluescript I SK[@ r] (Stratagene, La Jolla,
CA) to facilitate characterization. Plasm d DNA was prepared using the

Snngegl g' 3;;” de‘r(:cMC(l&QgS&npg&i Sr‘i’]éltst hwhieh) weréSthen p %at&@uéﬁlﬁr LB dpar
sui tgbl e to dgt e@gnﬂ%ﬂfé% %?gh chesﬁglm]) aﬂé huné’\r?gékggpre“n?z 41E>hekb

and 2.6 kb fragmnexs day,e ﬁsmdepsndent pelonies werg pmlﬁedgendymoplulatddzmtOOhB
condi tions were gpad m‘i Mgiprep ‘VcUNArr&msd Preparedby1ahe! rép

100 [/ m f, 0,30 7

robos vere | abodik g\ﬂg[fl{w!ﬁs] apd ‘3 gl &qaig'%? fn D1 %ﬁiﬁ?ﬁ The
Prinmer Labeling HDNA Swasatan;&ymd |h3’ restnmidna endA)mclEhsse nmaeppinge sThinty
washed using hi g[})ﬁé d'Eiohes wer 0‘3 m}' %l?e}? Qﬁf@nSDﬁi sthid DNA
various tenperatdre points nn| n err e t10ns
were determ ned t%3% rigﬁP%'e§5ﬁ§é'I' Q rﬂj)s o ipgen or

hul L- 1R AcP when methodc (Qiageng Ghatswenth; DRA)| |'ﬂraseycloﬁbeswerqomenﬁied by

conditions ar [ Ife EXanpl e 12. WO 96/ 23067
PCT/ EP96/ 00181° seqEAEE! adysts. . 57 - Sequence

anal ysi s of human genom c cl one The pBluescript Il SKlerr]/2.6 kb
human genom c | L-1R AcFhe pNRl1/seluble DivinamdIstRudePeDNAI (dJone #33) was co-

automat ed DNA sequengGelied with linearized AcRP23.lac Z baculovirus DNA

(PharMingen, San Diego, CA) into Sf9 (Spodoptera frugiperda) cells

15 using the BaculoGold Transfection Kit (PharMingen, San Diego, CA).
Following transfection, recombinant baculovirus were isolated and
plaque purified according to a protocol described in the BaculoGold
Transfection Kit (PharMingen). Plaques were visualized by staining
with MTT as described (Shanafelt, Biotechniques 71: 330, 1991).

20 Twelve individual viral plaques were isolated and the virus particles

- were eluted from the agarose into 0.5 mls of SF-9 media (IPL-41 +

10% FBS - JRH Biosciences, Lenexa, KS) by incubating overnight at 4°C
on a rotator. Each recombinant virus was analyzed for the presence of
insert by PCR analysis and for the expression of recombinant human

25 IL-1R AcP by immunoblot analysis. For PCR amplification, viral DNA
was extracted, incubated with Taq DNA polymerase and the
appropriate pNR1 forward and reverse primers (relative to the
BamHI/Asp718 cloning sites), and amplified using standard PCR
methods (Innis ef al., PCR Protocols, Academic Press, San Diego 1990).

30 Each amplicon was analyzed by electrophoresis on 1.5% agarose. The
results confirmed that 10 out of the 11 plaques tested contained an
insert of ~ 1 kb, corresponding to the pi'oper insert size.

For immunoblot analysis, human IL-1R AcP + tag (from the
35 supernatant of Sf9 cells infected with recombinant virus) was isolated
by reacting with biotinylated anti-tubulin antibody (YL1/2) (I_-Iarlan
'Bioprodncts) immobilized on streptavidin-agarose (Pierce, Rockford,
IL). Proteins were eluted from the anti-tubulin antibody matrix with



5 along with thernostable DNA pol ynerase and dye-|abel ed

di deoxynucl eoti des as ter mnators. Preli m nary DNA sequence anal ysi s
=rrocteotTue T ey oM Wt n JU70

honol ogy to a sequence coding for the intracellular domain of the

muri ne | LWOBRFT 10 ExaRpFEPI6N0181

| sol ati on of cDNA Clones of Human |L-1R6%&P 15 YT cell cDNA |i brary

construction The mAb 2E6 (Exanple 2, Table 2) was originally

characterize ti e nary

dat a [ ndﬁc%yeﬁ%hésﬁbefg&ﬁﬂ éifa)fh%mtﬁs- &E Fgﬁz%% ﬁﬁ Ilbégg'A 20

nunber of hukdnteds Proteing Wege; ér PH“'E c$ample. withoutaB -~

det erm ned t hpdérchpsoerfiamtd] Iseparated Yad(ﬂ%efacﬁs}lamde (Nawex)! slab3éel 1dndB,

1985) expres e fm |
comar ed o s ﬂﬁ@“ C DI hRICUIIGS Alepdiriod SRRt | & SiHfnelE

t her ef or e -‘chd@ﬂneasNHie Eheuimmohilized PMGI@E)I\HCN mrabgd cwitht thee (Ybh2 25
Total RNA waantibodyc(E0 jig/ml), Tand| peroxidaséisbnjegateddgoatianti-rat thi s RNA

d bed | b t
L
SF500 col urm asw%ﬂm&uw@lﬁto(&w/ﬁ:ﬁs?ana Sis 1dendﬁe:§ [@\Drbiedh 265/

construct was concentr et hanol Lt at n and
Cgat ed t 61 1200 Eiiae e s X iy, SommbiRy 'éﬁ'%ags

phage (St r at dymnan IthR AcB betag itisgttsted with EcoRI restriction enzyrre
and dephosphoryl ated (as provided by the 35 supplier). 10 aliquots of

L0000 T e AAR AR, S ISk SR L2 Foeguba b o o
| i gation buf fimm(mﬁblot/l amalysisiGis expressing huinan IEIR[ &cP| A1 tag DWeeréniv
rATP) at 15 Q¥EfiBdotY obldlf virus stocks which were used in the large-scale
production of human IL-1R AcP + tag for immunization purposes. Sf9
cells were cultured in logarithmic growth (1 x 106 cells/ml) in EX-
CELL 401 with 1% Fetal Bovine Serum (JRH Biosciences, Lenexa, KS) at
27°C, infected with recombinant baculovirus as described (O'Reilly er
20 al., Baculovirus Expression Vectors, a Laboratory Manual, Oxford Univ.
Press, 1994) and spent culture media were harvested at 3-5 days
post-infection. The cells were removed from the spent culture media
by centrifugation and the soluble human IL-IR AcP + tag was purified
over an affinity matrix composed of immobilized YL1/2 antibody as
25 described in Example 15 below. The purified human IL-1R AcP + tag
was used to immunize mice.

Example 15
30 Preparation and Screening for Monoclonal Antibodies Specific for

Human IL-1 Receptor Accessory Protein (hulL-1R AcP)

Three methods are employed to develop antibodies specific for
the hulL-1R AcP.
35
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- 58 - followi ng day the ligations were pooled and packaged into -
Lanbda phage in twelve 4-[err]l ali quots usi ng G gapack |1l packaging
extracts and follow ng the manufacturer's instructions (Strat agwne)

Packaged W86k e titered by plating in bacterial straififT
XL1- Bl ue- I\/RF 5 (Stratagene) in the preseﬁ‘@:e- of 5 nmM

| sopropyl - B- D-t hi ogal act o- pyran05| de (I PTG) (Boehr| nger Mannhel m Co.
| ndi anapolis, | ; TRiRd 2 5 :

5- br omD- 4- chl or o-4+

( Boer hi nger - MankeSiiliyyallst : h non-reconbi nant phage. Pl aque
counts the follow ng day i ndi cated that a library of 3.55 x 10[err] 10

reconbi nants was obt d ?dd}?&t o1)] é{p&l cﬁfauon w<H-n {ﬁ/g
Screeni ng of hu h)rbrl | zatl on a,;{ ﬁ P
cl one frggmenft SP'@P'I?’Egt Rhﬂ 5% Yack ¢ presswep SE“ aHg’r aﬁ‘?’?@% dﬂ

fragment which Eaan;pﬂevii)mi B BloRaﬂesGendomlm d3e25Q uF apdc350 ovoltsoas peor

t he hul L- 1R A { t
forma de, sx rildpdfifachirer's gﬁﬁ e A err%""
overni ght), hi gﬁn@t?‘l 29 Qn@}ﬂvﬂgﬂcz sd’&n&P tPBhsm(SO angt haxvested) after

40[err]C) to scphswth.nTh¥Tuabbfectédrovlls. are refeaSed fidferthe ﬁhawwlme etray

Soning, A E%aﬁﬂa%%ﬁk’%ﬁ i Ko % L PR PiodeRALSIEGT JOBUECY 37oC. The

Fritsch, T. ManFeld safecbﬂl'demb ashedy,én PBSoPH -4 4nd usedsfor mommpizationse
hybri di zation pMicei utd pfigeare! dmesurifed Bp,thenihttdperitonendr pqlemuzélﬁﬂhand

(-} phagem ds ool Y@ %%?FEE’W#%&% (4 %5 1075k BABigan R, 438 0, ™
per f or med accor d#ngn gfﬂm g8y 4@y the animglsoars: dled tgodetarmins the Aiter of of
human cDNA chengse anubody response against hulL-1R AcP (see below for specific
assays). Animals are given booster immunizations (1 X 107 cells, i.p.)
at 2-4 week intervals after day 40. Serum antibody titers specific for
hulL-1R AcP are determined at 10-12 days after each booster
immunization. When the animals deirelop a sufficient serum antibody
20 titer (e.g., 1/1000 dilution of the serum immunoprecipitates at least
50% of a given amount of the complex of [1251]-IL-18 crosslinked to
IL-1R AcP solubilized from human YT and RAIJI cells), they are given
booster immunizations in preparation to isolating their spleen cells.
These final booster immunizations are composed of 1 X 107 cells given
25 both i.v.and i.p. on two consecutive days. Three days after the last
immunization, spleen cells are isolated from the animal and hybridoma
cells are produced as described previously. Hybridoma cells secreting
antibodies specific for hulL-1R AcP are identified by the assays
described below. Hybridoma cells are cloned as described previously
30 in Example 1.

g:lL_and_hasnln_xms_;xmnn_Mms As descnbed above, COS cells
are transfected with plasmid DNA expressing the extracellular domain

of hulL-1R AcP that has a tag (Glu, Glu, Phe) (Skinner et al., J. Biol.



The human | L-1R AcP cDNA inserts #3, #5, and #6 in pBl uescript SK (-)

were further characterized by restriction enzyne mapping. Initially,
(HoT mes_and

Qui gl ey, Anal. Biochem 114: 193, 1981). Subsequent |y | asm d DNA was

prepar ed WVMOPSRMS? G agen plasmid kit. The plasnid DI\IA?"&EP%"Q?Fﬂest ed

with EcoRl to release the inserts, and=- 65 -the inserts were separated by

el ectrophoresis on 1% agarose. Cl one #3 WO 96/ 23067

PCT/ EP96/ 0018hem. 266: 14163, 1991) inserted at the C-térhiinus (Bl I- R 3 KD
cont a 27

nsert, clon cqntai n I NS
Ikb i nsert. acﬁhéplpgs‘!‘?ﬁ%tlw FaR il q%‘?d‘l“cé by & kﬁe ): Thedag epgodes the e
present in aséquemceefat aecognitionSdryuctheeantiatupalin ahtibodyn YIL1/2R (FarlanDNA

cl ones HeVin o] n S d usi ng
an ABI automat‘ e%F Og@&?e Qj i‘hﬁ (iégﬂgﬁd%%?eﬁﬁ%tgta%&%e%% E%m rase
and dye- Ia%epéﬂsfﬁcﬂé’@x%a 8 kd AcPitag i§r detectedorand, @asquence
anal ysi s i nddesdribed hbelowl y cl ones #3 and #6 had inserts that wer e
honol ogous to the murine IL-1R AcP cDNA. Therefore, clones #3 and #6

I nserts were sequenced conpletely uence anal ysis indicates that
cl ones #3 and #6 arandars methods (Grleqmgld agdh Hnaitz, cBacplovios &ixpression

cl ones #3 anW¥etforaSystmWProdedirebi gind cMbfhodd Meania, CS’éEoidJ‘EngﬁﬁnA;fe?%
cont i ns. TP A .025%95 Diggol ChN e iyl th s leod pitern e o
over | appi ng Eecombi apidgvirus ¢ expressingu the asaluble II&@RhAnH’ L profeinc P
CDNA. Briefly, plasmld DNA coding for the soluble extracellular domain of
buman IL-1R AcP+tag is inserted into the transfer vector pNR1 as
described in Example 14. The recombinant transfer vector is purified
15 and co-transfected with lmeanzed ACVWIl.lacZ DNA (PharMmgen) into
Sf9 (Spodoptera frugiperda) cells. Recombinant baculovirus are
isolated and plaque-purified. SF-9 cells (2 X 106 cells/ml) are cultured
to logarithmic growth phase in TMH-FH medium (PharMingen) at 27°C,
infected with recombinant baculovirus, and spent culture media
20 harvested after 3-5 days. The cells are removed from the spent

culture media by centrifugation and the soluble IL-1R AcP+tag protein
is detected and purified as described below.

b. Preparation of an affinity matrix composed of immobilized

25 YL1/2 antibody. Many methods can be utilized to immobilize the
YL1/2 antibody to an affinity matrix including covalent crosslinking to
either an activated agarose gel such as Affi-Gel 10 (BioRad
Laboratories) or to an agarose gel containing immobilized Protein G
(Stern and Podlaski, in: Techniques in Protein Chemistry IV, R.H.

30 Angelletti, ed., pp. 353-360, Academic Press, NY, 1993). However, for
the purification of soluble IL-1R AcP, the YL1/2 antibody is covalently
modified with NHS-LC-biotin (Pierce Chemical Co.) and immobilized on
a streptavidin-agarose gel (Pierce Chemical Co.). YL1/2 antibody (3
mg/ml) is dialyzed against 0.1 M borate buffer, pH 8.5 followed by

35 reaction with NHS-LC-biotin at a molar ratio of 40:1 (LC-biotin:YL1/2
antibody) for 2 hrs at room temperature. The unreacted LC-biotin is
quenched with 1 M glycine/0.1 M borate buffer, pH 8.4. The unreacted
and quenched NHS-LC-biotin is removed by centrifugation at 1000 xg



20 Exanmpl e 13 Construction of Full Length
Human | L-1R AcP cDNA ' Restriction endonucl ease mappi ng and
pretimnary sequence ~anal ysis indicated that there was a single BstXI
site present in clone 25 #3 and clone #6. Shown in Figure 14 S hematlc
represent ati oM 067 oyer | apping clones #3 and #6. .0 ones #3*%‘?@95’%0
digested with the restriction enzymes 866Xt and Xbal. Fragments of
approxi mat el y 846 bp and approxi mately 2700 bp were prepared from cl one

#3 and cl ongq¥ 6151395 Rfint 'u\éﬁi 2 ltyerﬁheshrsu) hﬁf&éé&n Jr/ éﬁ‘}@?aﬁgue“?ﬁf

ac%irose 30 (FMC, Rog Ian.d %ﬁ rle“_1 : %P ﬂgg%‘g% B
: oppirityg mHFg)ﬂ a cPeniMg
into the mamal |smﬂ1mpphespham,vpﬂ 6+.0pand Bhe pMshepnaeﬂdtwo midag atimes.

Nuc. Acids Res. R . s h
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| ndi anapol is, n-ag%rég g cﬂf a ‘f%sséaeﬂsa

agar ose gel, ancfopu2| hrsedt vndom Qemperature( (Jheg streptdvidinvagatioseCA)ith Tthe 846

bp and appr oxi MLk yhiiiZed Bfotinylated QP22 30fBody is cBlaced into_a colnmn and

PCT/-EP96/ 00181
fragments descr i ashed, with Mr@llumjht"@éﬂmﬁ% ot HBSXH?H 74. (| eaved pEF-BOS

expression vector, and the ligation products wer e transforned into

MC1061 conpetgnt cel | 5. P Mecgmﬁbﬁdeﬁﬁ%lpq&a&i‘fs

| at es containin ERHEANY 10-J OVErn
g?[ err] C. Th:a Iné?g& §8§yle ZCH@FWSUE‘PM@B? (ﬁrrbg AP cars; 9R§$\;d tllu'oughomg Aletf2

into LB and anpiaffiniiyn coluitn [atr 2] fi6w ratenof Immlhm:ﬁdThe colufin iig Wrashed
by the: rapi d bor PAepy (it 2 Eitudid %‘lﬁé REBS: D T, NS ySgY
1981). Restrict mﬁﬁ@w&ﬁ&@w&&@s&hw» 7y5 0.5 M NaCl, 0.2 % Tween 20,
: 15 0.05% NaNj and 2 column volumes of PBS, pH 7.4. The soluble IL-IR
AcP + tag is eluted with 0.1 M glycine-HCL, pH 2.8 and the fractions (1
ml) are neutralized with 3 M Tris base (0.015 ml per 1 ml fraction).
The protein eluted from the column (purified soluble IL-1R AcP + tag)
is characterized by reducing and non-reducing SDS-PAGE on 12%

20 acrylamide slab gels followed by silver staining to visualize the protein
bands. The soluble IL-1R AcP + tag present in the conditioned media
from the COS cell and baculovirus expression systems and in the

- purified preparations can also be identified by western blotting
procedures. Proteins in the conditioned media (0.04 ml) and bhrified

25 soluble IL-1R AcP + tag (0.1 to 1 pug) are treated with Laemmli sample
buffer without B-mercaptoethanol, separated by SDS-PAGE on 12% gels
and transferred to nitrocellulose membrane (0.2 uM) as described
above in Example 1. The proteins immobilized on the nitrocellulose are
probed with YL1/2 antibody (5 pg/ml) and peroxidase-conjugated goat

30 anti-murine or -rat IgG antibody (1/1000 dilution) (Boehringer
Mannheim Biochemicals). The immunoreactive bands are identified by
ECL technigue (Amersham Inc.) according to the manufacturer's
protocol. The soluble IL-1R AcPs that are purified from COS cell and
baculovirus expression systems should migrate as proteins of

35 approximately 65-67 kDa and 45-47 kDa, respectively.

d. Immunization of mice and rats with soluble JL-1R AcP + tag.
Mice and rats are immunized by the i.p. and foot pad routes on days O,



10 confirned that 10 clones contained the appropriate insert in the
proper orientation relative to the pronoter region in pEF- BCS.

Plrasmd DNA was Tsolated 1TOm WO posSTTT Ve crones L and 79 Py The

Q agen net hod agen, Chatsworth, CA). The nucleotide 15 sequence of both
st rands of“ﬁb’[‘k%ﬁ’asm ds was determined as . described |Hcg3§5?f_fﬂ°yf’7. The
" sequence of the 1710 bp open readi ng - 6% ane (ORF) contained within the
full-1ength huIL 1R AcP cDNA is shown in Figure 15. [SEQID NO 1] The -

deduced am nq Cfh. h&wg [ vvoul d
encode a prote| n ofig Sofor égpd'iﬁgs co%isdli:ss‘J[:Iﬂuﬁs Agpz'gﬁgﬁ aH ein s,
peptide (Met [PEepared| as e‘ﬂ?ﬂc}'l ed in aﬁmnlqsvé Q&dr%tcml [Freund'siccomplete
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a cyt opl asni P
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Al seven §i tcollegted Z@@oﬂ!ﬁamaliatﬂnedaymm and Aestedufom antibo8y AcP.

Exanpl e 14 reacuiixgrmsl ﬁsba% below) N@dimals lﬁeA?P venS Dooster To

For oxpresi diunaizaliops 5, 16,75 Qﬁé%ﬂ e Hrared i Fremnd's 7 177

useful for ovmmwel a@lweom nﬁnwepkoimemls rand the emlearqbtsemmel |'s
(Luckow and GntibRidses olt%y vﬁeewaftéx%&hh imm

m'exﬂgiease
STRREE b vy el ol con - Sl

anpl i con was the cserumd gives aeﬁﬁﬁja'espomel IthefEL‘ﬂ),Ouhey are lghﬂmabtobaml | ul ar
donai n of hulimmihidaBons(i.of land tp0) oF i HRICE ;?Qtdfdég)%nble AR 23085 on
PCT/ EP96/ 001%0 consecutive days. Three days later, spleen cells are isolated from
the animal and fused with SP2/0 cells as described in Example 1 for
15 the development of the anti-murine IL-1R AcP antibodies. Hybridoma
supernatants are screened for inhibitory and non-inhibitory antibodies
by the assays described below. Hybridoma cell lines secreting anti-
hullL-1R AcP antibodies are cloned by limiting dilution. Anti-huIL-1R

AcP- antibodies are purified as described in Example 1.
20

—l»'

e. Assays to detect antibodies specific for human IL-1R AcP. The

presence of anti-IL-IR AcP antibodies in the serum is initially
determined by enzyme immunoassay (EIA) with soluble IL-1R AcP +
tag immobilized on a 96 well plate. Briefly, soluble IL-1R AcP + tag (1

25 pg/ml) is diluted with 50 mM sodium carbonate buffer, pH 9.0, 0.15 M
NaCl (BC saline) and passively adsorbed (100 ul, 100 ng) to the wells of
a Nunc Maxisorb plate for 16 hrs at room temperature. After washing,
the plates are reacted with PBS, pH 7.4, 1% bovine serum albumin
(BSA) for 1 hr at 370C. Serial dilutions [1/100 to 1/10% in 50 mM

30 sodium phosphate, pH 7.5, 0.5 M NaCL, 0.1% Tween-20, 1% BSA and
0.05% NaN3 (antibody binding buffer)] of the serum samples are
incubated with the immobilized soluble IL-1R AcP for 2 hrs at room
temperature. After washing the plate with PBS, pH 7.4, 0.05% Tween-
20, the bound anmtibody is detected with peroxidase-conjugated goat

35 anti-murine or -rat IgG antibody (Boerhringer-Mannheim Inc.) and
visualized with TMB (tetramethylbenzidine) substrate. The color
intensity in the individual wells is measured at 450 nm in a multi- -



prinmers were synthesized on an Applied Biosystens synthesizer. The

forward primer contained the BanH site and the codons for the first 11
am no acids of the signal peptide: (5 )GECC GGA TCC ATG ACA CTT CTG TGG
TGT GTA GIG ACGT CTC TAC (3') [SEQ ID NG 10]. The reverse 5 priner sequence
coded for thV@%2Mo aci ds just before the t r ansnenbr and TEFEPPI8L

Al a spacer, and a d u-d u-Phe tag, fol Fo6&ad by the term nation codon TAG
and a Kpnl site' (5") CGCCCG GGT ACC CTA GAA CTC TTC AGC TTC CAC TGTI GTA

TCT TGG AGC TG 1d] the’ - .u- Ph .
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[ SEQ ID NO 12] ﬂuores@&)ceGﬁféWﬁ&TiAFﬁ@ﬂ'ﬁt(QBQG[tGE(lehINQ:lG])) The
BanHl, EcoRlysand Asp718 restriction sites are uni que in pNRL.

N g'eg;[”agug“g\ggﬁggg; ) SRticnAng Tou i (ASD aniibodies 4CS ard 2E6 ?‘iiaﬁﬂeo?)a
demonstrated inhlbltory and non~1nh1b1tory activity, respectively,
against IL-1R AcP expressed on murine cells. To determine if sera
from animals immunized with human IL-1R AcP contain both

20 inhibitory and non-inhibitory antibodies, two types of assays are
performed: 1) inhibition of [1251}-IL-1p binding to human cells and 2)
immunoprecipitation of the solubilized complex of [1251}-IL-1p
crosslinked to cell surface proteins from human cells. For the inhibition
assays, serial dilutions of the sera are incubated with YT, NC-37 and

25 RAJI cells (1-2 x 10%) in binding buffer for 1 hr at room temperature.
[1251)-IL-1B (25-250 pM) is added to each tube, incubated for 3 hrs at
49C and cell bound radioactivity determined as previously described
in Example 1. The titer of inhibitory antibodies is determined by the
serum dilution that results in a 50% decrease in cell-bound

30 radioactivity. For the immunoprecipitation assays, dilutions of serum
are incubated for 16 hr at 4°C with the solubilized complexes of
[lzsl]IL-IB crosslinked to hulL-1R AcP and in the presence of
protein-G-Plus immobilized on agarose beads. Each serum sample “is
tested for reactivity with solubilized complexes prepared from human

35 cell lines YT, NC-37 and RAJIL. After centrifuging and washing the
protein-G-Plus agarose beads, the immunoprecipitated proteins are
analyzed by SDS-PAGE and autoradiography as described in the
Example 1 for the murine IL-1R AcP antibodies.




Chatsworth, CA). The Bam HI/Kpnl approxinately 800 bp hul L-1R AcP PCR
anplicon fragnent was ligated into the BanH /Kpnl cleaved pNRL

expr essi on vector. The ligatron products were transtorned I nto

96/ 23067 PCT/ E
- 62 - vK’fﬂ%’é‘ﬂ"corrpetent cells, which Bere t hen pl ated Wﬁﬂar

containing anpicillin (100 [err]g/n1) an grown overnight at 37[err]C. The
next day, 36 independent col onies were p|cked and inoculated into LB and
anpicillin (100 [err]g/rri) Mm prep DNA was prepared by the rapld 5 boil

dihdl & al,

met hod ( Hol mgsg, h HﬁL-ﬁg?’g E% “ iThe %was
) Tt

anal yzed by S
wer e shown t 8el Iasmd DNA was prepared from

two positive cl ones (#11 #25) by theQ agen met hod (Q agen,

he CA 0
The pNRL/ 931 ubl e rEFRS0E WEFesdBhBiay co 8§§“§%§ 0 4847 "G 77, 2650
with |ineari 243 A03P2941 490-489c and\ 5 6'55 ¢ (fullzleugth chullsdR DAeBo
CA) into Sf9 v('ﬁléo pitesizedr by Reindard CSOlid ?ﬂadés 't@éhxhﬂﬁe an

Feconbi nant R0 AbGI Ry, Bfoeef a1, 170} e teie By ﬁﬁél'h;’”to

a protocol dmmseha‘irﬂt%tﬂmeu&m do the ﬁ-mmnumim thet p@lﬂwsd\/lofgen)

El a?ueﬁ i Goe dd'vﬁléﬁt'oiﬁﬁhhgl@t fl@ th nd| Vi é i i #)’I aques WereElltn

i ot echni que

i sol at ed gndspt#% Pﬁf:}sﬂl)é &é?lgg wmﬁl k:#e u? ﬁ)'b% into 0.5
ms of SF-9 hydrexy+seccinimide estenoMBS; Bom-mges cMnnnhe;m Laiecmemies)ls)oy
‘i ncubati ng over N tht 4PC4[Fie }&cuon efixais’ ap, éH toEi1 §5| 3 a?gaper t];1013

was anal yzed graphed with PBS,

gg

ence |nsert
expr essi on ofcoﬁ)-w: ng}(ﬁatﬁf) Rﬁ%ad Laboratones) chromat
15 pH 7.4. The fractions containing the KLH-MBS conjugate are pooled (2

ml) and reacted with peptide (2 mg) for 1 hr at 4°C. The KLH-peptide
conjugate is concentrated in a Centricon 10 microconcentrator
(Amicon) and used for immunizations. Mice and rats are immunized by
the i.p. and foot pad routes on day 0, 7, 14 and 28 with 200-500 pg of

20 KLH-peptide conjugate. The conjugate is prepared in Freund's complete
adjuvant for the primary immunization and Freund's incomplete
adjuvant for the booster immunizations. Sera are collected from the
animals on day 40 and tested for antibody reactw:ty in the soluble IL-
IR AcP EIA. The animals are given booster immunizations (i. p., 100 ug

25 of KLH-peptide conjugate prepared in Freund's incomplete adjuvant)
at 4 week intervals and the titer of serum antibodies determined two
weeks after each immunization. When the animals develop a potent
serum antibody titer (1/104 dilution gives a 50% response in the EIA),
they are given booster immunizations with free peptide (100 png, iv.

30 route) and KLH-peptide conjugate (500 pg, i.p. route) on two
consecutive days. Three days later, spleen cells are isolated from the
animal and hybridoma cells secreting hullL-1R AcP antibodies are
produced and identified as described above.




25 1L-1R AcP by inmmunobl ot analysis. For PCR anplification, viral DNA

was extracted, incubated with Tag DNA pol ynerase and the appropriate
pNR1L forward and reverse priners (relative to the . BanH/Asp7l8 cl (()]gi ng-
sites), and LI usi ng standard PCR met hods (I nnis . P

Pr ot o?:ol S, A?gﬁéwr ess, San Diego 1990)._30 Each anpli conf’k&Merd
by el ectrophoresis on 1.5% agarose. The ~ 7Qe'sul ts confirnmed that 10 out
of the 11 plaques tested contained an insert of - 1 kb, corresponding
to the proper insert size. FoExaffipleopsot anal ysis, human IL-1R
AcP + tag (fromthe 35 supernatant of Sf9 cells infected with reconbi nant
virus) was isolated =~ Dby reacting wth biotinylated anti-tubulin

anti body (YL1/2)Neuigalization of Hi-df, AcHivity |by, dntisiluman IL-1R AcP

st rept avi di n- agAmilsodies eamd, ASek Fragments of! I-1RP7A4®I ns were el uted from
t he anti-tub?,in anti body matrix with WO 96/ 23067 _

PCT/ EP96/ 00181 - - 0. 2M gl yci ne pH

63
2.7, and the fracti orfhenability Pie%ﬂﬁ:m;mm@vllm ?&chmﬁboﬁhﬂtmdéz;u?ﬁizesnf
were treated w tih YigRigit i ativipy €inbdf deke-de ntl flahner can"beCa inéd Gn:
0 |
separated on g SARANTER 4l 1y Hoan LoRRe Fiog RSN
i mobi 1i zed pr otMR&sSveslls PATEE #ACCL-1AL). WIRC-S cellmarebphaed 16 G6wellg/ ),
bt e ey ki, fr Vi Chpls Qe o0
E)yOECIr_I ? %ﬁ{er shaf’?§ '%ng’ﬁﬁ of Wﬁ'k%a%ﬂg’a&ﬂaﬁr“s agli¥e Jeagment,of IL-1R
T T e 2 S e
: : r iL- ] SRy of 'IL:6" secreted by
Reconbi nant Vi ”iﬁeféeci s %arcle%%%n#ez tgnﬂjil%s (rhgaesrllltrleé Ib‘:")?ﬂiag></:ommercially available
15 IL-6 EIA (Quantikine Assay for Human IL-6, R & D Systems,
Minneapolis, MN). The inhibitory effects of the antibodies and active
fragments of IL-1R AcP are calculated by determining the decrease in
IL-6 secretion in the presence and absence of inhibitors. For example,
5 pM and 100 pM IL-18 stimulated the secretion of approximately
20 8100 and 9800 pg/ml of IL-6, respectively, from MRC-5 cells (Fig.
17). IL-1 receptor antagonist (IL-1RA) and anti-human Type 1 IL-1R
antibody 4C1 blocked this IL-6 secretion in response to IL-18 (Fig.
17). For IL-1RA and 4C1, the ICs5q's for blocking 5 pM IL-18 were 200
PM and 0.025 pg/ml, respectively (Fig. 17). The inhibition by IL-IRA
25 and 4C1 can be overridden by increasing the concentration of IL-18 to
100 pM. With 100 pM IL-18, the IC5¢'s for IL-1RA and 4C1 inhibition
were >1 nM and 10 pg/ml, respectively. These data demonstrated
that the IL-1-induced IL-6 response from the MRC-5 cells was
specific for IL-1 and a Type I IL-1R-dependent response, in the same
30 way that IL-1-dependent responses in murine cells are also Type I
receptor-dependent (Figs. 6, 7 and 8). These IL-1 biologic assays with
murine cells led to the identification of neutalizing anti-murine IL-1R
AcP antibodies. Similarily, the IL-1 biologic assay with MRC-5 cells
can be used to identify neutralizing anti-human IL-1R AcP antibodies .
35 and active fragments of IL-1R AcP. '

C



| mmunobl ot anal ysis as expressing human IL-1R AcP + tag )were 15 anplified

to obtain virus stocks which were used in the |arge-scale producti on of
hUman TL-1IR ACP F tag Tor 1 nnuni zation pur poses.. of 9 Cells were
cultured in | rlthnlc gromh (1 x 10[err] cells/m) in EX CELL 401
with 1% Fet™? e Serum (JRH Bi osci ences, Lenexa, KS) atFET

infected with reconbi nant bacul ovirus as Zlbs-crl bed (OReilly et 20 aI
Bacul ovi rus Expression Vectors, a Laboratory Manual, Oxford Univ.

Press, 1994) and spent culture nedia SEPUE:NCE 3-5 days
post-infection. The cells were renpved fromt Eeﬁissggg?t culture nedia by
centrifugation and the sol uble human IL-1R AcP + tag was purified over
an af fini tg méd Y CENER BFOBMAKION rmobi | i zed YL1/ 2 anti body. as 25 descri bed
in Exanpl e”15 bel QW &Q&MIfled human | L-1R AcP + tag was used to

| uni ze m ce. 1A ROcHE ag=xanpl e 15 - 30 Preparation
and Screening for I\/bnqeb @mtmnbfmdbg&smbfin for Human |1 L-1 Receptor
Accessory Protein (hullE) XRTAcBasle Three net hods are enployed to
devel op ark% bodi es spéE’P fITATEOBS | the hulL-1R AcP. 35 WO 96/ 23067
PCT/ EP96/ 00181 OUNTRY: Switzerland - 64- | mruni zati.on of

mce and rats with coé eﬁiru °°’E’%é§“’ sﬁﬂ'wl reconbi nant IL-1R AcP
COS cells (4 X 10[err]()n mﬁmnsémhmsby eI ectroporation with the 5
full -1 engtl¥ hul L- IR AGP) BEpERs 962392pbesStRchIz26h [err] g, described in

(ii) TITLE OF INVENTION: HUMAN ACCESSORY PROTEIN FOR INTERLEUKIN-1
RECEPTOR

20 (iii) NUMBER OF SEQUENCES: 13

{iv) COMPUTER READABLE FORM:
{A) MEDIUM TYPE: Floppy disk
{B) COMPUTER: IBM PC compatible
25 (C) OPERATING SYSTEM: PC-DOS/MS-DOS
{D) SOFTWARE: PatentIn Release #1.0, Version #1.30 (EPO)

{v) CURRENT APPLICATION DATA:

30 APPLICATION NUMBER: EP .

(2) INFORMATION FOR SEQ ID NO:1:

(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 1713 base pairs
35 (B) TYPE: nucleic acid
(C) STRANDEDNESS: single ’
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: cDNA

40 {iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO |
45
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:1l:
so ATGACACTTC TGTGGTGTGT AGTGAGTCTC TACTTTTATG GAATCCTGCA AAGTGATGCC 60
TCAGAACGCT GCGATGACTG GGGACTAGAC ACCATGAGGC AAATCCAAGT GTTTGAAGAT 120
GAGCCAGCTC GCATCAAGTG CCCACTCTTT GAACACTTCT TGAAATTCAA CTACAGCACA 180
55 GCCCATTCAG CTGGCCTTAC TCTGATCTGG TATTGGACTA GGCAGGACCG GGACCTTGAG 240
GAGCCAATTA ACTTCCGCCT CCCCGAGAAC CGCATTAGTA Aésmca TGTGCTGTGE 300
60 TTCCGGCCCA CTCTCCTCAA TGACACTGGC AACTATACCT GCATGTTAAG GAACACTACA 360

TATTGCAGCA AAGTTGCATT TCCCTTGGAA GTTGTTCAAA AAGACAGCTG TTTCAATTCC 420



Exanple 13) in a BioRad Gene Pul ser at 250 [err]F and 350 volts as per

the manufacturer's protocol. The transfected cells are plated into a 250
nm x 250 nm Nunc tissue culture tray and harvésted after 72 hrs gr owt h.
The transfect eg are released fromthe tissue culture tr l&l%ﬁ@m
treatment wit¥ !ﬁggﬁie (JRH Bi osciences) for 10 mn at 37[err%

cells are harvested, washed in PBS, pH 7.4 48d- used for inmmunizations.

Mce and rats are irmuni zed by the intraperitoneal (i.p.) route with Cos
cel I's expressi ngedtabdaxd® ReBAqTECK THAAEGTAT GEACNTATS BBAYTCAGADBKICALTTET dsd

and 28. On day 40, the animals are bled to determne the titer of 15 the
ant i body respons@%’&f"ﬁ&”ﬁﬁ?’?@%ﬂé@% PEMAGTFDH CTATRCTTS @T*\TA%%ys) 540

Ani al's are gy oRiRnahsl ml B Fabelictd MadQlRht rkflisrr iabmincope 1 %3

week intervals afte ay 40. Serum antibody titers sp

AcP are deter m netcaCTTh8- mcwmaﬂesmmmmmm TTACATAITT iazakaAxTach Wherseo
the animal s devel op a suffici serum anti body 20 titer (e.g., 1/1000

di lution of tpe Pﬁﬁ?”frﬁrﬁﬁ?@p‘?cé:é FACSY 'Eéc'ﬁtcrf‘%éf@s TASERRCSFC A mount2®

of the conpl €X oOfrdeb@ddrh! deakrbealir® AckTAA1@ES | dARKRGTEP ATeadahadR p@gg%sthg?c 780

solubilized fromhuman YT and RAJI cells), they are given

| mruni zati ons | NGARCERCNCAL TISACTATAL SIFHTETATTYT INGITTTCIRA ASAATICIPCG CAATGAGGRTE 840
final booster i nnizations_are_conposed o cells I\L/Aen 25 bot h

f 1
a1 AR ch R R JRRSSKAR oaatial . afhciEn
i muni zatlon S pAGRRaKeC! Sragtesans GlcAh@irch URAARG RO | AERbrRaRG RARCLERRR 960

cells are produced as described previously. Hybridoma cells secreting
anti bodi es speci FTRACCIITCHAGGATITRAACTECAAICTAT ITCIGTCATGC (TABARSTES SARRGGCGAA 1020
30 |

Bearpl o 1 e M o i s U s SHREHBRE fgigpated” ' foso

r econmbi nant GerabierT rebRedal actecrcera srearcﬂfr@m&@iéﬁar GfrabeH¥eRT 1140
reconbi nant soluble IL-1R AcP in COS cell and bacul ovi rus expression

systens. As d@scFAFEECHISOARATCERIST ANTITACCEE GRTEATTITAR (FAACAGMICGH| AARCMITIEAT d DINA
th
gng egﬁle)ng ( Sk?nﬁer{eéfﬁlﬁc%@ff&gml Prarcraret ThbkankR Arecddiba NaRadudd (G ko

GTTTTACTGA CCCTCCGTGG AGTTTTGGAG AATGAATTTG GATACAAGCT GTGCATCTTT 1320

4

54

30
©  GRCCGAGACA GTCTGCCTGG GGGAATTGTC ACAGATGAGA CTTTGAGCTT CATTCAGAAA 1380

AGCAGACGCC TCCTGGTTGT TCTAAGCCCC AACTACGTGC TCCAGGGAAC CCAAGCCCTC 1440
35 CTGGAGCTCA AGGCTGGCCT AGAAAATATG GGCTCTCGGG GCAACATCAA CGTCATTTTA 1500
GTACAGTACA AAGCTGTGAA GGAAACGAAG GTGAAAGAGC TGAAGAGGGC TAAGACGGTG 1560
CTCACGGTCA TTAAATGGAA AGGGGAAAAA TCCAAGTATC CACAGGGCAG GTTCTGGAAG 1620
40 '
CAGCTGCAGG TGGCCATGCC AGTGAAGAAA AGTCCCAGGC GGTCTAGCAG TGATGAGCAG 1680
GGCCTCTCGT ATTCATCTTT GAAAAATGTA TGA ' ' 1713
45 (2) INFORMATION FOR SEQ ID NO:2:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 1713 base pairs
(B) TYPE: nucleic acid
50 ~(C) STRANDEDNESS: single
(D) POPOLOGY: linear
{ii) MOLECULE TYPE: cDNA
55 {(iii) HYPOTHETICAL: NO
{iv) ANTI-SENSE: YES

60
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2:



WD 96/ 23067 PCT/ EP96/ 00181

- 65 - Chem 266: 14163, 1991) inserted at the Cterm nus (soluble
R ACP,—am o aclos 1339 F Afa T Jdu + Ju + Phe). The tag encodes
t he

sequence for recognition by the anti-tubulin anti bw Har | an
Bi oproduct?’P mediumis harvested fromthe cells 72 hr 8

transfection and soluble IL-1R AcP+tag=i 3detected and purified as
descri bed bel ow. St andard net hods (Gruenwal d and Heit z,
Bacul ovi rus Emwmemccmummcmm&mmbmmmwnual 60

-Second Edition, 1993, 10 PharM ngen, San Diego, CA) are enployed to
generate a pAECTTOCHR EHREPITENT %%&WW ’é‘g’ﬁﬂ’%%ﬁ %"ﬂ‘% | L- 2RO ACP

pr ot ei n. ' 4.&(;? St A ONAGRAER RO %;Ml& i&kﬂﬂk lar
domai n of %‘JS‘% EFE% AcP+tag I's |nsecrte Into the trans er vect or pRIRl
as

descr i hexbcrandTe asRelecaAldc AGRAETAGACD (ATAXCDTGAT ::amu:i:mcvec'tmc-& pur izkoed
15 and co-transfected with |lineari zed ACV\M IacZ n en) into

Sf9 (Spodg te‘?’”&@%?pm%c% "U CACC j 50138 ed
and pl aqu ﬁgm%eg %cﬁ@r&i ﬁgsg d o]
I ogalrol tﬂm o S%Ag\t/;vtb hase ?%%#M-I- FH mgé?t[J JPT?MEE‘Sen at 27 erﬁ% 36b

Infected wt mmcmmmmmmnmm TOCIGTAGA: ABABTTARS: har weet ed
after 3-5 days The cg}l\ls are removed fromthe spent culture nedia bX

centrifugfi ofFeE ATETHRAER PATGUASRO CETACTCTG ST ed arfd

purified as dgaeridad PRLANAAA AccraceTCA ACTTIGEER GRTAGEBAR cRPaRbEEd) LY s40
matri x conposed of 1mmobilized 25 YL1/2 anti body. I\/any net hods can be

utilized to i|*AABBATITZCATATCTTAAR WITAPIATAT | TAIEGCCITIC SATACTIGAR CYCAPAGEAK 600
i ncl udi ng2@oval ent_ crosslinki ngaﬁc%” ei t her an act i vat ed a_?ne_ose gel such
as Affi-Gel 19MCH Bht%i ni 1f§°

| mobi |1 zed R A@@@@M@M%‘i‘rm&@c A@WWAP@P"G' 720
Chemistry 1V, R H 30 Angelletti, ed., pp. 353-360, Academ c Press, NY,

1993) . \?oéve%CGﬁ@GAC AGTACCTAAG| TAGATTACHA QTACARSAGH TACTQTTTET AREFTCATRTC YL1/780
antibody is C%@&y AMGGGACATG CCAGATAAAA TCAAAAGACT ACCTAAGAGC GTTACTCCAA 840
ACCACCTGGT AACTACCTTT TTTTGGACTA CTGTAGTGAT AACTACAGTG GTAATTGCTT 900
30 TCATATTCAG TATCATCTTG TCTICTACTT TGTTCTTGAG TCTAAAACTC GTAGTTCTTT 960
CAATGGAGAC TCCTAGAGTT CGCGTCGATA CAGACAGTAC GATCTTCACG GTTTCCGCTT 1020
35 CAACGGTTTC GTCGGTTCCA CTGCGTCTTT CACGGTCGAG GTTCTATGTG TCACCTTGAC 1080
CGAACACCAA AACCTCGGTG TCAGGACGAT CACCACTAAG AGTAACAACA AATGGTACAA 1140
ATGACCGATC TCTACCAGGA TAAAATGGCC CGAGTAAAAC CTTGTCTACT TIGGTAAAAT 1200
*0 CTACCTTTTC TCATACTATA AATACATAGG ATACGTTCCT TACGCCTTCT TCTTCTTAAA 1260
CAARATGACT GGGAGGCACC TCARAACCTC TTACTTAAAC CTATGTTCGA CACGTAGAAA 1320
45 CTGGCTCTGT CAGACGGACC CCCTTAACAG TGTCTACTCT GAAACTCGAA GTAAGTCTTT 1380
TCGTCTGCGG AGGACCAACA AGATTCGGGG TTGATGCACG AGGTCCCTTG GGTTCGGGAG 1440

GACCTCGAGT TCCGACCGGA TCTTTTATAC CCGAGAGCCC CGTTGTAGTT GCAGTAAAAT 1500 -
% CATGTCATGT TTCGACACTT CCTTTGCTTC CACTTICICG ACTTCTCCCG ATTCTGCCAC 1560
GAGTGCCAGT AATTTACCTT TCCCCTTTTT AGGTTCATAG GTGTCCCGTC CAAGACCTTC 1620
55 GTCGACGTCC ACCGGTACGG TCACTTCTTT TCAGGGTCCG CCAGATCGTC ACTACTCGTC 1680
CCGGAGAGCA TAAGTAGAAA CTTTTTACAT ACT 1713



nodi fied with NHS-LC-biotin (Pierce Chemcal Co.) and i mobilized on a
streptavi di n-agarose gel (Pierce Chemcal Co.). YL1/2 antibody (3 ng/-m )
is dialyzed against 0.1 Mborate buffer, pH 8.5 followed by 35 reaction

wi t h NHS- LC- hi.Qtl a molar ratio of 40:1 (LC biotin:YL1/2 i y)
for 2 hrs at b‘fvgtc??n enperature. The unreact_e24L_C- biotinis Ia%ré%% e 5)‘:/jvith
1 Mglycine/0.1 Mborate buffer, pH 8.4. Thé unreacted and quenched
NHS-LC-biotin is removed by centrifugation at 1000 xg WO 96/ 23067
PCT/ EP96/ 00181 (2) INFORMATION FOR SEQ ID NO:3: - 66 - for 15-30 min
using a Centricon-30 igi s(l.ﬁg,con) . After centrifugation,

t he biotinyl ated YLl? Ww Mggh 0.1 M sodi um phosphat e,
pH 7.0 and th® process rapeatsd aninonagia ti mes. Bi oti nyl at ed- YL1/ 2
antibody (6 ng in 0.1 Mmds% fatséngdeH 5 7.0) is reacted with
streptavi di n-agarose (6 f P FERESensi on) for 2 hrs at room
tenperature. The st'Fﬁgt Adisbi ¥9PEOpEocdshh the i obi |'i zed biotinyl at ed
YL1/ 2 antibogyg is placed into a col unm and washed with 10 col um vol unes
of PBS, pH 7.4. 10iii) HYPOTHETXCAL{ iNOat i on of soluble IL-1R AcP. Media from
either COS cells or Sf9 cells containing soluble IL-1R AcP are passed

through the YL1/2 C3fMTFE6I1¥Mm at a flowrate of 3 ni/nin. The col um
i s washed 1sequentially with 2 colum volunes of PBS, pH 7.4, 5 colum
vol unes of 50 mM sodi um phosphate, pH 7.5, 0.5 MNad, 0.2 % Tween 20,
15 0. 05% NaN3 and 2{xig| GPQVENCE DBSCRISTIMBSSEQED No43: The soluble IL-1R . AcP
+ tag is eluted with, Q. | yci ne- HCL, 2.8 and the fractions (1 m )
are neutraliggd wit hrhl%; H&‘?‘é%ﬁsﬁ“’( %ﬁfgbrﬁalp%ﬁr ?e"rﬁmf e PEnFLY %ge e
protein eluted fromthe colum (purified soluble ?_-1R AcP + tag) IS

characterized by redeisi aer asgl MansercdLgiarg (FEORPBARED @bp LAY 1R By ThaMetle
slab gels followed by silver $aining to visua?s ze the protein3o

25 Arg Gln Ile Gln Val Phe Glu Asp Glu Pro Ala Arg Ile Lys Cys Pro
35 40
Leu Phe Glu His Phe Leu Lys Phe Asn Tyr Ser Thr Ala His Ser Ala
50 55 _ 60
30 .
Gly Leu Thr Leu Ile Trp Tyr Trp Thr Axrg Gln Asp Arg Asp Leu Glu
65 70 75 80
Glu Pro Ile Asn Phe Arg Leu Pro Glu Asn Arg Ile Ser Lys Glu Lys
35 ] 85 S0 95
Asp Val Leu Trp Phe Arg Pro Thr Leu Leu Asn Asp Thr Gly Asn Tyr
100 105 110
40 Thr Cys Met Leu Arg Asn Thr Thr Tyr Cys Ser Lys Val Ala Phe Pro
115 120 125
Leu Glu Val Val Gln Lys Asp Ser Cys Phe Asn Ser Pro Met Lys Leu'.
130 135 : 140
- 45 :
Pro Val His Lys Leu Tyr Ile Glu Tyr Gly Ile Gln Arg Ile Thr Cys
145 150 155 160
Pro Asn Val Asp Gly Tyr Phe Pro Ser Ser Val Lys Pro Thr Ile Thr
50 165 170 175
Trp Tyr Met Gly Cys Tyvr Lys Ile Gln Asn Phe Asn Asn Val Ile Pro
i80 185 190
55 Glu Gly Met Asn Leu Ser Phe Leu Ile Ala Leu Ile Ser Asn Asn Gly
195 200 205
Asn Tyr Thr Cys Val Val Thr Tyr Pro Glu Asn Gly Arg Thr Phe His
60 210 215 220

Leu Thr Arg Thr Leu Thr Val Lys Val Val Gly Ser Pro Lys Asn Ala
225 230 ) 235 240



bands. The sol uble EL-1R AcP + tag present
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Val val Ile Leu

Leu Phe

Lys Glu

Glu Phe
420

Tyr Lys

435

Thr Asp
Val Leq
Leu Lys
Ile Leu

500
Lys Arg
515
Ser Lys

Pro Val

Ser fyr

Tyr
Tyr
405
Val
Leu
Glu
Ser
Ala
485

val

Ala

Lys

Ser
565
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380
Asp
Leu
Cys
Thr
Pro
470
Gly
Gln
Lys
Pro
Lys
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440
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Glu

Val
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Phe_Gly Thr

Val Ser
410

Leu Arg
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Asp Arg
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vVal Leu
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Lys

Arg Arg

Asn Val
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Trp
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380
Asp

Ala

Val
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Lys
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Lys
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415

Glu Asn
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Pro Gly
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Gln Ala
Gly Asn

495

Lys Val
510
Trp Lys

Leu Gln

Asp Glu

Glu
Leu
400
Glu
Glu
Gly
Leu
Leu
480

Ile

Lys

Gly

val

Gln
560



1/10[err] dilution
they are given booster
'p.) of 10-100 [err]g of soluble IL-IR AcP + tag
on two consecutive days. Three days later, spleen cells age isolated
from  the hd fused with SP2/0 cells as described i Bl for
15 t he devel opment of the anti-murine |IL-tRF®ecP antibodies. Hybridoma
supernatants are screened for inhibitory and non-inhibitory antibodies

by the assays degsgrhiveskretowor Hslrisiaeps.cell |ines secreting anti-

10 aninmal s devel op a potent serum anti body titer (e.qg.,
of the serum gives a 50% response in the ElA),
i mruni zations (i.v. and™i:

hul L- 1R AcP anti bodi es are cl oned by I | m t| ng dilution. Anti-hullL-1R AcP
anti bodi es are puri f‘ilédsm le 1. 20 e. Assays
to detect ant#Dbodl es spe}‘;ﬂ)f uc AcP. The presence of

anti-1L-1R AcP anti bodi eg)i gr ggxmsi 1En| tially determ ned by enzyne
| rmunoassay (EIA) with scmutdpez.dﬂy—lﬁn%’? + tag imobilized on a 96 wel |l

plate. Briefly, sol ubIe | L-1R AcP + tag (1 25 [err]g/m) is diluted with 50
mv sodi um caggonat ef it YQLECULR PRy <R 5 |\ NaCl (BC saline) and
passively adsorbed ({100 fBddtrearkOQoNY) to the wells of a Nunc Maxi sorb
plate for 16 hrs at roomtenperature. After washing, the plates are
reacted with PBS, pHvi.aNTIi8éNspyiNnoe serum al bunin (BSA) for 1 hr at
37[err]C. Serial dilutions [1/100 to 1/10[err] in 50 mM 30 sodi um
phosphate, pH'7.5, 0. 5 M NaCL, 0.1% Tween-20, 1% BSA and 0. 05% NaN3
(anti body bindi ng byf e bBSRSBFIUNM: SEIPHERo A€ .~ 1 ncubated with the

I mobi | i zed soI ubl e IL 1R AcP for 2 hrs at room tenperature. After

washi ng the pl atATGEERCTTEBESTCGIATYT SATCRGIEDS TRCKICTATG GEICCTdra GAmTOAreamt i bodse
is detected th oat 35 anti-nmurine or - rat IgG

120

ant i body (Boer hr{

%gr oxl dase- co%gat ed

AT ACCRIGERhG BARTCRIAGY RoANGA

(tetramet hyl benzés@bé@c'ré asbcAkee c'EEébi‘é@&-@%mcac‘rﬁce‘Pézhb&‘Aépﬂ ERRALAVI duggde

wells is neasured at 450 nmin a nulti-

WD 96/ 23067

PCT/ EP96/ 00123 GCCCATTCCT CTGGCCTTAC CCTGATCTGG TACTGGACCA GGRRAAGACCG GGACCTGGAG 240
'GAGCCCATTA ACTTCCGCCT CCCAGAGRAT CGCATCAGTA AGGAGAAAGA TGTGCTCTGG 300

30 TTCCGGCCCA CCCTCCTCAR TGACACGGGC AATTACACCT GCATGTTGAG GAACACAACT 360
TACTGCAGCA AAGTTGCATT TCCCCTGGAA GTTGTTCAGA AGGACAGCTG TTTCAATTCT 420
GCCATGAGAT TCCCAGTGCA CAAGATGTAT ATTGAACATG GCATTCATAA GATCACATGT 480

35 CCAAATGTAG ACGGATACTT TCCTTCCAGT GTCAAACCAT CGGTCACTTG GTATAAGGGT 540
TGTACTGAAA TAGTGGACTT TCATAATGTA CTACCCGAGG GCATGAACTT GAGCTTTTTC 600

50 ATCCCCTTGG TTTCAAATAA CGGAAATTAC ACATGTGTGG TTACATATCC mmacéca_ 660
CGTCTCTTTC ACCTCACCAG GACTGTGACT GTAAAGGTGG TGGGCTCACC AAAGGATGCA 720
TTGCCACCCE AGATCTATTC TCCAAATGAC CGTGTTGTCT ATGAGARAGA ACCAGGAGAG 780

45 GAACTGGTTA TTCCCTGCAA AGTCTATTTC AGTTTCATTA TGGACTCCCA CAATGAGGTC 840
TGGTGGACCA TTGATGGAAA GAAGCCTGAT GACGTCACAG TCGACATCAC TATTAATGAA 900
AGTGTAAGTT ATTCTTCAAC GGAAGATGAA ACAAGGACTC AGATTTTGAG CATCAAGAAA 960

> GTCACCCCGG AGGATCTCAG GCGCAACTAT GTCTGTCATG CTCGARATAC CAAAGGGGAA 1020
GCTGAGCAGG CTGCCAAGGT GAAACAGAAA GTCATACCAC CAAGGTACAC AGTAGAACTC 1080

55 GCCTGTGETT TTGGAGCCAC GGTCTTTCTG GTAGTGGTTC TCATTGTGGT TTACCATGTT 1140
TACTGGCTGG AGATGGTCCT CTTTTACCGA GCTCACTTTG GAACAGATGA AACAATICTT 1200
GATGGAAAGG AGTATGATAT TTATGTTTCC TATGCAAGAA ATGTGGAAGA AGAGGAATTT 1260

%0 GTGCTGCTGA CGCTGCGTGG AGTTTTGGAG AATGAGITTG GATACAAGCT GTGCATCTTC 1320
GACAGAGACA GCCTGCCTGG GGGAATTGTC ACAGATGAGA CCCTGAGCTT CATTCAGAAA 1380



channel photonmeter and is proportional to the concentration of anti-
| L- 1R AcP anti body in the serum The serum anti bodi es are al so

rEsTed Tor Teactivity by FACS 5 (TTUOrescence activated cell sorting) on I)

natural hull-1R AcP - expressed on the human cell |ines - nd RAJI
and 2) QA hant hul L- 1R AcP expres&sd on COS cells. Y&M"i
ions (1/100 to 1/10[err]) in PBS,

10[err]) are I ncubated with serum di‘
pH 7.4 (100 [err]l) for 1 hr at 4[err]C. After washing the cells with
PBS, pH 7.4, to renove 10 unbound anti body, the cells are incubated with

f1 uor escei n- AGRMEAFEAE FCCTERTERT -CARMICTREE PACTACSIER, (TCRARSCARE ABMABECCTRAgO 1440
Laboratori es) 1.A | ] PB H
7.4, and t§e qguan |tyrngf"c'ﬁ§ecgf1t | DO %%gﬁ%g%ﬁ}%%?%:&w 5B

det er mi ned byTEleETADR 2OBCTETCAA GGALATMAAG TTCAREAGH ITCARICEECE PARGACAEROI T 1560
(Becton-Di cki nson Co.). 15 The anti-nmurine |IL-1R AcP anti bodies
4C5 and 2E6 (CFERFETE) TTAARS UM SCRARRAARE HITCMATHTS CARREIRERE CAFFISEMSY y 1620

activity, ;4 eherbdchtt Yreccear@dd | Aadbaddas Iaség CPEF}E,” d.on ,#il!eg cel | To
determ neldlif %ggra frorr?Aanl maﬁ S | m*ru'”:rll'i ze éDvvl Gﬁﬁérr%n _'_r% C contlzﬁsﬁ
bot h 20 i nhi Ectrorgrean dcrcaracohidanharcgTraiaabodi es, two types of assaysirAse
performed: 1) inhibition of [%errgl#q:]l L-1[err] binding to human cells and

2) inn}ejﬁop‘rzécpfﬂ%"i%ﬂ?(?ﬁ BRI Bflized conplex of [[err]l]-IL-1[err]
crosslink to celd, Wﬁé@p human cells. For the inhibition
assays, serial dilutl@ps 61738 shs@l gaippcubated with YT, NG 37 and 25
RAJI cells (1-2 x 10[%r?rﬁ:nnhn:gé£;:gfer foL 1 Br at rogmtgrr}:)eratu;e.
[[err]1]-LL-1[err] (9B §: to each tube, incubate or 3 hrs
at 4] eH’_] C and cel Fmbmlbﬁﬁ vity determined as previously -

descri bed I N B3Mbtkctre 6ed bR Of inhibitory antibodies i's determn ned
by the serumdilution that results in a 50% decrease in cell-bound 30

radi oactivity. RFbii)t HEPOTHERIGADY &I pitati on assays,
are i ncubd?ed for,16_hr_at 4 e{_lg Cwith the solubilized conpl exes of
[[err]I]IL-1[err}*@r 'F’FFF&[a hul L- 1R AcP and in the presence of

protein-G Plus imobilized on agarose beads.
tested for

diluti ons of serum

Each serum sanple is
reactivity with solubilized conpl exes prepared from human 35

cell 1ine80YT, NGO7SEQUENFR\PESCRYPFEON:c 8RR IPfNGBng and washing the
~protein- G Pl ug, RgRLIR A8 MHnn | AT IBAR ORRAL AL FetoddoBt HrdRcrRbéa 60
AGCCTCGCGA CACTACTGAC CCCTGATCTA TGGTACGCTG TTTAGGTTCA CAAACTTCTA 120
3 CTCGGCCGAG CTTAGTTCAC GGGGGAGARA CTTGTGAAGG ACTTCATGTT GATGICGTGA 180
CGGGTAAGGA GACCGGAATG GGACTAGACC ATGACCTGGT CCGTTCTGGC CCTGGACCTC - 240
40 CTCGGGTAAT -rcmecsGA GGGTCTCTTA GCOGTAGTCAT TCCTCTTTCT ACACGAGACC 300
AAGGCCGGGT GGGAGGAGTT ACTGTGCCCG TTAATGTGGA CGTACAACTC CTTGTGTTGA 360
4 " ATGACGTCGT TTCAACGTAA AGGGGACCTT CAACAAGTCT TCCTGTCGAC AAAGTTAAGA 420
: ’ CGGTACTCTA AGGGTCACGT GTTCTACATA TAACTTGTAC CGTAAGTATT CTAGTGTACA 480
GGTTTACATC TGCCTATGAA AGGAAGGTCA CAGTTTGGTA GCCAGTGAAC CATATTCCCA 540
50 ACATGACTTT ATCACCTGAA AGTATTACAT GATGGGCTCC CGTACTTGAA CTCGAAAAAG 600
TAGGGGAACC AAAGTTTATT GCCTTTAATG TGTACACACC AATGTATAGG ACTTTTGCCT 660
_ GCAGAGAAAG TGGAGTGGTC CTGACACTGA CATTTCCACC ACCCGAGTGG TTTCCTACGT 720
> AACGGTGGGG TCTAGATAAG AGGTTTACTG GCACAACAGA TACTCTTTCT TGGTCCICTC 780
CTTGACCAAT AAGGGACGTT TCAGATARAG TCAAAGTAAT ACCTGAGGGT GTTACTCCAG = 840
60 ACCACCTGGT AACTACCTTT CTTCGGACTA CTGCAGTGTC AGCTGTAGTG ATAATTACTT 900
TCACATTCAA TAAGAAGTTG CCTTCTACTT TGTTCCTGAG TCTAAAACTC GTAGTTCTIT 960



anal yzed by SDS- PAGE and aut or adi ography as described in the Exanmple 1

for the murine I'L- 1R AcP antibodies. WO 96/ 23067 ) .
PCT/ EP96/ 00181 T - 69 - | nmruni zaf i on
of mce and rats with hulL-1R AcP peptides conjugated to %ﬁc et
henocyani n ( 9623067 Pepti des correspo%%sng t o sequences E{Z?QFD
68-77, 265- 273, 285-294, 490-499 and 50 15 of the full-length hulL- 1R

AcP wer e synt hesi zed by standard solid phase techniques (Marglin and

Merrifield, Ann. cmmme:c@mmmmcmmchm 1020
pepti de had a cysteine added to the C.termi nus for the g ose of

10
coval ent coupl i ngFAFRETH TP R CRESTEERTAR (RS TATITE Y CCAICHS (TEABCTRFAG , 1080
PBS, pH 7.4) isS tQACAEAA MARTERGHS CaRAARC ElTe Rt AR SARN R AATGETACAA | 1140

hydr oxy-succi ni m de ester (MBS; Boehringer Mannhei m Bi ochem cal s) for
hr at 4[err] C. TARSACCIASC TATARFACGASCANAATET msfpwmwaswo@smm 1200

colum (10 m oRa h folae:te t h PBS 15 pH
7.4, Th(e fragly ) (ﬁt’* ﬁ%%géﬁfé %ﬁ%e‘%ﬁj Lﬁ‘a‘ré régg‘b%Fe'ffT{: "mmp) 1260
and reacted Wl t heidRbbate GebatBdactofcahaRdcTel THNcREAAAC. cTRRETICGR RBEAGMAG 1320

conjugate is concentrated in a Centricon 10 m croconcentr ator (Am con)
and used for i MOTRIERETIHNECCARFRACCPRFTAM GG FRICTATRITI GEACTRCAA CRMNSTETTE. aAd80

f oot pad rout n | f
KLH pepti de c nj ggcﬁ&%%géﬁ%ag%@g%epar gﬁ&l n &%TE%%T% %?Ge?‘g 1440

adj uvant for thecREdTeBAGT rCREAOCEEA! POITTOATACHEEEABGGETC CEOITEPAGTTEGCAGTRANARY ANt 500
for the booster imunizations. Sera are collected fromthe ani mal s on

day 40 and tg?futee@\‘fwm Wa@?ﬁ?ﬁ?’@ﬂc FAGITECTCS| MENTEGFACS ATTCTRECASP ERASO
The ani nmal s ,@&Q&p 1 g
KLH pepti de conj %é% € prepare | n #eu%ﬁ S ?é\%:lg?r’\p Agtg& 18%({/%: f%%“e&m 1620

GTCAACGTCC ACCGGTACGG TCACTTCTTC TCAGGGTCCA CCAGATCGTT ACTGTTCGTC 1680

25 CCAGAGAGGA TGAGTAGGGA CTTTTTGCAT ACT ' 1713
{2)- INFORMATION FOR SEQ ID NO:6:
(i) SEQUENCE CHARACTERISTICS:
30 {A) LENGTH: 570 amino acids
(B) TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear
35 (ii) MOLECULE TYPE: protein
{iii) HYPOTHETICAL: NO

(iv) ANTI-SENSE: NO

40
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:6:
45 Met Gly Leu Leu Trp Tyr Leu Met Ser Leu Ser Phe Tyr Gly Ile Leu
: 1l . 10 _ 15
Gln Ser His Ala Ser Glu Axg Cys Asp Asp Trp Gly Leu Asp Thr Met
20 25 30
50
Arg Gln Ile Gln Val Phe Glu Asp Glu Pro Ala Arg Ile Lys Cys Pro_
35 40 45
Leu Phe Glu His Phe Leu Lys Tyr Asn Tyr Ser Thr Ala His Ser Ser
55 50 55 60
Gly Leu Thr Leu Ile Trp Tyr Trp Thr Arg Gln Asp Arg Asp Leu Glu
65 70 75 80
60 Glu Pro Ile Asn Phe Arg Leu Pro Glu Asn Arg Ile Ser Lys Glu Lys

85 90 © 95



at 4 week intervals and the titer of serum anti bodies determned two
weeks after each i nmuni zati on. Wien the ani mal s devel op a potent serum

er err T uti S a bresponse I n e ElA),

they are given booster immunizations with free peptide (100 [err]g, i.v. 30
rout e) angle?Fm'btide conjugate (500 [err]g, i.p. route) ’F\'ﬂé’l’g‘”
consecutive days. Three days | ater, spl'e@ Ttells are isolated fromthe

ani mal and hybridoma cells secreting hulL-1R AcP antibodies are produced
and identified asasgeedl LoedrplrRécArg Pro Thr \WeuAEw RE Asp Thr Gly Asn Tyr
PCT/ EP96/ 00181 00 195 - 70 - 110

Exanpl e 16 utral Lzation of I 1L-1B Biqlogic Activity_ by Anti-Human

| L- 1R AcP An{\kﬁ%o e%‘%‘é%"}f i V& E%%&%ﬁ#’gg’éﬁ ¥ 1 /%F a Fhe Pxo  The
ability of anti-human IL-1R AcP antibodies to neutralize [IL- 1 biologic
activity in a dosweuleheNdk Vel Ginnkys dap See Qst Mienhsreder (Ala Met! Afy Phe

I‘L- 1-i nduced I L-6 as3# with human ed®¥yonic |ung fi B#®bl ast MRC- 5
cells (ATCC # -171). -5 I e _plat.ed.jn_96-vel | cluster dishes
and pretr ggt edcgo—ﬁ]gl& v R ¢ se'l&t%.hgz ?%ecreg‘égélr'igdy {f;éﬁ%éﬁf?‘g’ﬁ kﬁ‘fs
anti-human | L-1R AcP or active fragment of IL-1R AcP. Follow ng the
pretreat ment, thePmehés Val dsptGlyutyat @dle \BrdSezi $dyevalb Lys PrpMexhuanIThr
IL-1[err]§gr | L-1B for 24 hrs.16fhe anount of 1329 secreted by 175 the cells

(Quant | ki ne Asay™PorrHaNLe g, e GEQ TR ot Tes’ oAl it a1 Ry

inhibitory effects- of the antibodies and active fragments of IL-1R AcP
are cal cul at ed byGkeCGiy MeniAsg LewcSelePheFhe Ile Pro Léy V8l sSecridn asn iGdyt he
presence &fd absence of ¥%hibitors. For 2@Ranpl e, 5 @and 100 pM I L-1B
stimulated the Seﬂne%?'&\h?fcyﬁpx%%h”%?'&: Pro Glu Asn Gly Arg Leu Phe His
210 215 , 220
25 Leu Thr Arg Thr Val Thr Val Lys Val Val Gly Ser Pro Lys Asp Ala
228 230 235 240
Leu Pro Pro Gln Ile Tyr Ser Pro Asn Asp Arg Val Val Tyr Glu Lys
245 250 255
30
Glu Pre Gly Glu Glu Leu Val Ile Pro Cys Lys Val Tyr Phe Ser Phe
260 : 265 270
Ile Met Asp Ser His Asn Glu Val Trp Trp Thr Ile Asp Gly Lys Lys
35 275 280 285
Pro Asp Asp Val Thr Val Asp Ile Thr Ile isn Glu Ser Val -Ser Tyr
2%0 _ 295 aoo .
40 Ser Ser Thr Glu Asp Glu Thr Arg Thr Gln Ile Leu Ser Ile Lvs Lys
305 310 315 320
Val Thr Pro Glu Asp Leu Arg Arg Asn Tyr Val Cys His Ala Arg Asn’
328 330 335
45 :
: Thr Lys Gly Glu Ala Glu Gln Ala Ala Lys Val Lys Gln Lys Val Ile
340 345 350
} Pro Pro Arg Tyr Thr Val Glu Leu Ala Cys Gly Phe Gly Ala Thr Val -
50 355 360 365
Phe Leu Val Val Val Leu Ile Val Val Tyr His Val Tyr Trp Leu Glu
370 375 380
55 Met Val Leu Phe Tyr Arg Ala His Phe Gly Thr Asp Glu Thr Ile Leu
385 390 385 400
Asp Gly Lys Glu Tyr Asp Ile Tyr Val Ser Tyr Ala Arg Asn Val Glu
60 405 410 415

Glu Glu Glu Phe Val Leu Leu Thr Leu Arg Gly Val Leu Glu Asn Glu
420 425 430



20 8100 and 9800 pg/m of I1L-6, respectively, fromMRC-5 cells (Fig.

17). 1L-1 receptor antagonist (IL-1RA) .and anti-human Type | IL-1R

ant i body 4Cl bl ocked this I'L-6 secretion in response to |IL-1B (Fig.

17). For - 4Cl the 1err]'s for blocking 5 pMIL- J, ’gg‘ﬁﬂﬁg

pM and O. 025 , respectively (Fig. ;7). The inhibition RA 25
and 4Cl can be overr| dden by i ncreasi ng theé*concentration of |L- 1B to

100 pM Wth 100 pMIL-1B, the ICerr]'s for IL-1RA and 4Cl inhibition
were >1 nM and 10 [ @he |G3¥rilyr byss pew Cvy cllp. PHEhasre ArnAsp (RerTlist Pad 6Ly Gly t hat
the IL-1-induced IL-6 respt¥ise fromthe MR¥% cells was 44Sspecific for
|L-1and a Type | | bydRadoREndantd 48P MaCser Bod e Oser"RY 05 Leu

| L- 1- dependest responsqsoi h nurine ce I@sare pe 60
receptor-dependent (Figs. 6, 7 and 8). These IL 1 bi ol ogi ¢ assays with
murine cells led t olendaldemit bey Sex |P6ﬁ M PeuVeld Lew $¢n Blyi Thrutimals [LedR
AcP anti bodi es. Slmfﬁrlly the IL-278i ol ogi ¢ assay th MRC-5. cel | $80

can be used b | 0ONLLE oWl oy AL0G19"dr GHTREY bbe WA A LRPULE DTS

and active fragnments of |L-1R Ackes

495
PCT/ EP96/ 00181 - 71 -
SEQUENCE LI STING  Asn V@l)nGEPEKEl ISYECRVAIYSONLa VBl Lys Asp Met gyg VAPRIvE CANT:
(A) NAME: F.,HOFFMANN- LA ROCHE'AG 05 (B) STREET:
G enzacher st rasse 124u Leu Lys Arg Ala Lys Thr Val Leu Thr Val Ile Lys Trp Lys Gly
515 520 . 525
Glu Lys Ser Lys Tyxr Pro Gln Gly Arg Phe Trp Lys Gln Leu Gln Val
20 530 : 535 540
Ala Met Pro Val Lys Lys Ser Pro Arg Txp Ser Ser Asn Asp Lys Gln
545 . 550 555 560
25 Gly Leu Ser Tyr Ser Ser Leu Lys Asn Val
11 570

(2) INFORMATION FOR SEQ ID NO:7:

30 (i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 1077 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

3 (ii) MOLECULE TYPE: cDNA
{iii) HYPOTHETICAL: NO
40 {iv) ANTI-SENSE: NO
s (xi) SEQUENCE DESCRIPTION: SEQ ID NO:7:
ATGACACTTC TGTGGTGTGT AGTGAGTCTC TACTTTTATG GAATCCTGCA AAGTGATGCC 60
TCAGAACGCT GCGATGACTG GGGACTAGAC ACCATGAGGC AAATCCAAGT GTTTGAAGAT 120
50 GAGCCAGCTC GCATCAAGTG CCCACTCTTT GAACACTTCT TGAAATTCAA CTACAGCACA 180
GCCCATTCAG CTGGCCTTAC TCTGATCTGG TATTGGACTA GGCAGGACCG GGACCTTGAG 240
GAGCCAATTA ACTTCCGCCT CCCCGAGAAC CGCATTAGTA AGGAGAMAGA TGTGCTGTGG 300
33 TTCCGGCCCA CTCTCCTCAA TGACACTGGC AACTATACCT GCATGTTAAG GAACACTACA 360
TATTGCAGCA AAGTTGCATT TCCCTTGGAA GTTGTTCAAA AAGACAGCTG TTTCAATTCC 420
60 CCCATGAAAC TCCCAGTGCA TAAACTGTAT ATAGAATATG GCATTCAGAG GATCACTTGT 480

CCAAATGTAG ATGGATATTT TCCTTCCAGT GTCAAACCGA CTATCACTTG GTATATGGGC 540



(GO CaATY: Basle 10

Switzerl and

(D) STATE: BS
(F) POSTAL CODE (ZI P):

(G TECEPHONE 061- 6885100
(1) TELEX: 965542 hlr ch
ACCESSORY ?‘&(65%4 FOR | NTERLEUKI N- 1

NUMBER OF SEQUENCES: 13
(A) MEDI UM TYPE: Fl oppy di sk

25

APPLI CATI ON

| NFORVATI GN R@R
(A) LENGTH: 1713 base pairs 35

MOLECULE TYPE;

" ANTI - SENSE

15

20

25

30

35

40

45

50

55

60

(E) COUNTRY:

CH 4010

(H) TELEFAX. 06

(B) COVPUTER:
TOT T AARDP ERCAGCANDT S S EAA TGP -2D8S/ ddBAO@BATGAACTT

(ii) TITLE S:EC:EEI\T/EEEHE%“

(iv) CORPUTER READABLE FORM

1- 6881395 15

(|||)

| BM PC conpati bl e
casgrrreerc (D) 600

SOFTWARE: Patentl n Rel ease #1 0 Version #1.30 ( EPO v) CURRENT
SCTTAA TCEASITAG AFA CATATCQ (RGAAAA 660
A&Qrtl: QMCAG GACTCTGACT ( 720
' (B) TYPE: nuc el C acl g
(C) STRANDEDMESS:COCIAJIGATCCATTC ACCTAATGAT GADP 1840 )
cDNA 40 Lo HYPOTHETI CAL: NO S| v)
IGAGCTACTCA TTCCCTGTAC TTTT AGTTTTCTGA TGGATTCTCG CAA' 840
TGGTGGACCA TTGATGGAAA AAAACCTGAT GACATCACTA TTGATGTCAC CATTAACGAA 900
AGTATAAGTC ATAGTAGAAC AGAAGATGAA ACAAGAACTC AGATTTTGAG CATCAAGAAA 960
GITACCTCTG AGGATCTCAA GCGCAGCTAT GTCTGTCATG CTAGAAGTGC CAAAGGCGAA 1020
GTTGCCAAAG CAGCCAAGGT GACGCAGAAA GTGCCAGCTC CAAGATACAC AGTGGAA 1077
(2) INFORMATION FOR SEQ ID.NO:8:
{i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 1077 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear
{ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: YES
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:8:
TACTGTGAAG ACACCACACA TCACTCAGAG ATGAAAATAC CTTAGGACGT TTCACTACGG 60
AGTCTTGCGA CGCTACTGAC CCCTGATCTG TGGTACTCCG TTTAGGTTCA CAAACTTCTA 120
CTCGGTCGAG CGTAGTTCAC GGGTGAGAAA CTTGTGAAGA ACTTTAAGTT GATGTCGTGT 180
CGGGTAAGTC GACCGGAATG AGACTAGACC ATAACCTGAT CCGTCCTGGC CCTGGAACTC 240
. CTCGGTTAAT TGAAGGCGGA GGGGCTCTTG GCGTAATCAT TCCTCTTTCT ACACGACACC 300
" AAGGCCGEGT GAGAGGAGTT ACTGTGACCG TTGATATGGA CGTACAATTC CTTGTGATGT 360
ATAACGTCGT TTCAACGTAA AGGGAACCTT CAACAAGTTT TTCTGTCGAC AAAGTTAAGG 420
GGGTACTTTG AGGGTCACGT ATTTGACATA TATCTTATAC CGTAAGTCTC CTAGTGAACA 480
GGTTTACATC TACCTATAAA AGGAAGGTCA CAGTTTGGCT GATAGTGAAC CATATACCCG 540
ACAATATTTT ATGTCTTAAA ATTATTACAT TATGGCCTTC CATACTTGAR CTCAAAGGAG 600
TAACGGAATT AAAGTTTATT ACCTTTAATG TGTACACAAC AATGTATAGG TCTTTTACCT 660
GCATGCAAAG TAGAGTGGTC CTGAGACTGA CATTTCCATC ATCCGAGAGG TTTTTTACGT 720
CACGGGGGAC ACTAGGTAAG TCGATTACTA GTACACCAGA TACTCTTTCT TGGTCCTCTC 780
CTCGATGAGT AAGGGACATG CCAGATAAAA GTTACTCCAA 840

TCAAAAGACT ACCTAAGAGC



(xi) SEQUENCE DESCRI PTION: SEQ I D NG 1: ATGACACTTC TGTGGTGTGT

AGTGAGTCTC TACTTTTATG GAATCCTGCA AAGTGATGCC 60 50 TCAGAACGCT
GCGATGACTG GGGACTAGAC ACCATGAGGC AAATCCAAGT GITTGAAGAT 120

GAGCCAGCTC %T, G CCCACTCTTT GAACACTTCT TGAAATTCAA CTA 13 180
55 GCCCATT TAC TCTGATCTGG TATT CTA GGCAGGACCG GGA

240 GAGCCAATTA ACTTCCGCCT CCCCGAGAAC TTAGTA AGGAGAAAGA TGTGCTGIGG
300 TTCCGGCCCA CTCTCCTCAA TGACACTGGEC AACTATACCT GCATGITAAG GAACACTACA
360 60 TATTGCAGCCA AAGITGCCATT TCCCTTGGAA GITGITCAAA AAGACAGCCTG
TTTCAATTCC AGGHCETGET AACTACCHTT BTTICGACTR CTGTAGTGAT AACTACAGTG GTAATTGCTT 900
PCT/ EP96/ 00181 qcaTATTCAG TATCATCTTG TCTTCTACTT TGTTCTTGAG TCTAXAACTC GTAgTTTef ! CAA¥Kg
TCCCAGTGCA TAAACTGTAT ATAGAATATG GCATTCAGAG GATCACTTGT - 8

CCAAATGFAG AT @T@mm begb

5 TGITATAAAA TA TT [GIA. AT AT CTT GAGTTTCCTC
600 ATT ‘d’%ﬁa IGII:W-YA q "A;C; %ﬁ%‘i TREAT SAFAECTRGAAAATER N

660 10 (2) INFORMATION FOR SEQ ID NO:9:°

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 359 amino acids
{B) TYPE: amino acid
15 {C) STRANDEDNESS: single
{D) TOPOLOGY: linear

{ii) MOLECULE TYPE: protein
20 {iii} HYPOTHETICAL: NO

{iv) ANTI-SENSE: NO

25 :
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:9:
'uet: Thr Leu Leu Trp Cys Val Val Ser Leu Tyr Phe Tyr Gly Ile Leu
1 -] 0 . 15
30
Gln Ser Asp Ala Ser Glu Arg Cys Asp Asp Trp Gly Leu Asp Thr Met
20 25 30
Arg Gln Ile Gln Val Phe Glu Asp Glu Pro Ala Arg Ile Lys Cys Pro
35 35 40 45
Leu Phe Glu His Phe Leu Lys Phe Asn Tyr Ser Thr Ala His Ser Ala
S0 55 60 :
40 Gly Leu Thr Leu Ile Trp Tyr Trp Thr Arg Gln Asp Arg Asp Leu Glu
65 - 70 . 75 BO
Glu Pro Ile Asn Phe Arg Leu Pro Glu Asn Axg Ile Ser Lys Glu Lys
85 90 95
45
Asp Val Leu Trxp Phe Arg Pro Thr Leu Leu Asn Asp Thr Gly Asn Tyr
100 105 110
Thr Cys Met Leu Arg Asn Thr Thr Tyr Cys Ser Lys Val Ala Phe Pro
50 118 120 125
Leu Glu Val Val Gln Lys Asp Ser Cys Phe Asn Ser Pro Met Lys Leu
130 135 . 140
55 Pro Val His Lys Leu Tyr Ile Glu Tyr Gly Ile Gln Arg Ile Thr Cys
145 150 155 160
Pro Asn Val Asp Gly Tyvr Phe Pxro Ser Ser Val Lys Pro Thr Ile Thr
6 165 170 175
0

Trp Tyr Met Gly Cys Tyr Lys Ile Gln Asn Phe Asn Asn Val Ile Pro
180 185 190



CGTACGITTC ATCTCACCAG GACTCTGACT GIAAAGGTAG TAGGCTCTCC AAAAAATGCA 720

10 GIGCCCCCTG TGATCCATTC ACCTAATGAT CATGTGGTICT ATGAGAAGA ACCAGGAGAG
780 GAGCTACTCA TTCCCTGTAC GGTCTATTTT AGITTTCTGA TGGATTCTCG CAATGAGGTT
840 15 TW TTGATGGAAA AAAACCTGAT GACATCACTA TT@W@A
900 A C ATAGTAGAAC AGAAGAT ACAAGAACTC AGAT GAAA
960 GTTACCTCTG AGGATCTCAA GOGCAGCTAB3GTCTGTCATG CTAGAAGTGC CAAAGGCGAA
1020 20 GITGCCAAAG CAGCCAAGGT GACGCAGAAA GIGCCAGCTC CAAGATACAC

AGTGGAACTG 1086lu Gly MSETARGTIRGT Feil PESAGECNE AET G&T GTE AseT fknl ®dY By
TCATTGTTGT TTACCATGTT 1°%140 25 TACT@STAG AGATGGTCCROIATTTTACCGG

STONTTLC SUCREBRATIA 1, 380 e S SRS ATIGHTAL

CCCTCCGTGG AGITTTGGAG AATGAATTTG GATACAAGCT GIGCATCTTT 1320 30
GACCGAGACA GTCTGCEGTrCAIRARFGRY RONVAY TSV TVEAGADC Fer (AP TGACAS Ala 1380
AGCAGACGCC TCCTGGHGT TCTAAGCCCC AMETACGTGC TCCAGRERAC CCAAGCCCTC240 1440

1500 CTACAGTACA MACCTCTCARSEAARARE At ICRHL: PihcacaoTa

1560 CTCACGGTCA TTAAATGGAA AGGGGAAAAA TCCAAGTATC CACAGGGCAG GTTCTGGAAG
1620 40 CAGCTERAEry RRIATSCLACTEn LA Ry ACRCTOANAL TBETHEASEABhe
TGATGAGCA?S 1680 GCPCTCGT ATTCATCTAF GAAAAATGTA TGR7O

)

1713 45 | NF%EL%@:% hEh Mh a1 Trp Trp Thr I1e Asp Gly Lys Lys
280 . 285

Pro Asp Asp Ile Thr Ile Asp Val Thr Ile Asn Glu Ser Ile Ser His
20 290 295 300

Ser Arg Thr Glu Asp Glu Thr Arg Thr Gln Ile Leu Ser Ile Lys Lys
305 310 315 320

25 Val Thr Ser Glu Asp Leu Lys Arg Ser Tyr Val Cys His Ala Arg Ser
325 330 335

Ala Lys Gly Glu Val Ala Lys Ala Ala Lys Val Thr Gln Lys Val Pro

340 345 ' aso
30

Ala Pro Arg Tyr Thr Val Glu
355 '

35 {(2) INFORMATION FOR SEQ ID NO:10:
‘(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 43 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
40 (D) TOPOLOGY: linear

(ii) MOLECULE TYPE: cDNA
{iii) HYPOTHETICAL: NO

45
{iv) ANTI-SENSE: NO

50 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:10:
GGCCGGATCC ATGACACTTC TGTGGTGIGT AGTGAGTCTC TAC 43

55 {2) INFORMATION FOR SEQ ID NO:11:
(i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 61 base pairs
(B) TYPE: nucleic acid
{C) - STRANDEDNESS: single
60 (D) TOPOLOGY: linear

(ii) MOLECULE TYPE: cDNA



(i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 1713 base pairs

(B) TYPE: nucleic acid 50 : (C) STRANDEDNESS: single

(D TOPOLOGY: |inear (ii) MOLECULE TYPE: cDNA 55 (i)
HYPOTHETI CAL.: (iv) ANTI-SENSE: YES 60 PCTEPbe0dTEd 'ENCE
DESCRI PTI O PG 2 WO 96/ 23957

PCT/ EP96/ 00181 ' ' - - 73 - - TACTGTGAAG
ACACCACACA TCACTCAGAG ATGAAAATAC CTTAGGACGT TTCACTACGG 60

AGTCTTGCGA CGCTACTGAL) CREITHRTEIAG - T¥RSTACTCCG TTTAGGITCA CAAACTTCTA 120

5 CTCGGTCGAG CGTA CTTGTGAAGA ACTTTAAGTT GATGTCGTGT
180 CGGGTAAGTg[é%&%gGg%TAGACC ATAACCTGAT CCGTCCTGGC CCTGGAACTC
240 .

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:11l:

CGCGCGGGTA CCCTAGAACT CTTCAGCTTC CACTGTGTAT CTTGGAGCTG GCACTTTCTG 60
10

c B 61
(2) INFORMATION FOR SEQ ID NO:12:

15 (1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 19 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
20 (D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA

(iii) HYPOTHETICAL: NO

25 {(iv) ANTI-SENSE: NO

3 {xi) SEQUENCE DESCRIPTION: SEQ ID NO:12:
0 .

GATCCAGAAT TCATAATAG 19
(2) INFORMATION FOR SEQ ID NO:13:

35 (i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 19 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
{D) TOPOLOGY: linear .
40
(ii)} MOLECULE TYPE: cDNA

(iii) HYPOTHETICAL: NO

45 {iv) ANTI-SENSE: NO

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:13:
50

GTCTTAAGTA TTATCCATG 19



 CTCGGITAAT TGAAGGCGGA GGGGCTCTTG GCGTAATCAT TCCTCTTTCT ACACGACACC 300
10 AAGGCCGGGT :
360 ATAACGTCGT TTCAACGTAA AGGGAACCTT CAACAAGITT TTCTGTCGAC AAAGTTAAGG
420 15 Qdddaeer’ G AGGGTCACGT ATTTGACATA TATCTTATAC CGTAAGTIERSsH08{ST GAACA
480 GGTTTACATC TACCTATAAA AGGAAGGT @s CAGTTTGGCT GATAGTGAAC CATATACCCG
540 ACAATATTTT ATGTCTTAAA ATTATTACAT TATGGGCTTC CATACTTGAA CTCAAAGGAG
600 20 TAACGGAATT AAAGTITTATT ACCTTTAATG TGTACACAAC AATGTATAGG

' TCTTTTACCT 660 GCATGCAAAG TA CTGAGACTGA CATTTCCATC
ATCCGAGAGG TTTTTTACGT 720 25 CACGGGGGAC ACTAGGTAAG TGGATTACTA

GTACACCAGA TACTCTITCT T CATG
CCAGATAAAA TCAAAA @%&@%A@M‘WQ% T %(@‘r
AACTACCTTT Twm;mmmtgmercm agivedfrazment stherefr T 900 30
TCATATTCAG TATCATCTTG TCTTCTACTT TGITCTTGAG TCTAAAACTC GTAGTTCTTT 960

CAATGGAGAC TCCTAGAGTIT 1T T 1020
35 CAACGGITTC G%WT%%&%&A &M@%@ﬁ? %‘F&R&“

1080 coaabRted AfRMICTCGGTG TCAGGACGAT CACCACTAAG AGTAACAACA AATGGTACAA
1140 ATGACCGATC T@A@ﬁ q;gq%ae
TTGGTAAAAT 1200 40 TACTA A AATACATAGG ATACGITCCT
TACGCCTTCT TCTTCTTAAA 12 GACT GGGAGGCACC TCAAAACCTC

TTACTTAAA® CTATGTTCGA Gﬂcsrpmbmncleouﬂszwmcls hybridizesCrosthe DNAECa)
CCCTTAACAG TGICTACTCT GAAAGIAd#A thddéYalély T btringémtB@onditions; or

(c) a polynucleotide which differsin codon sequence due to
the degeneracy of the genetic code.

15 3. A polynucleotide of claim 1 or claim 2 which encodes a
human IL-1 receptor accessory protein.

4. A polynucleotide of claim 3 which encodes the human IL-
1 receptor protein having the amino acid sequence [SEQ ID NO:3] or an
20 active fragment thereof.

S. A polynucleotide of claim 4 having the sequence [SEQ D
NO:1} )

25 6. A polynucleotide of claim 1 or claim 2 which encodes a
soluble IL-1 receptor accessory protein.

7. A polynucleotide of claim 6 which encodes a human
soluble IL-1 receptor accessory protein.
30
8. - A polynucleotide of claim 7 which encodes the human
soluble IL-1 receptor protein having the amino acid sequence {SEQ ID
NO:9] or an active fragment thereof.

35

9. A polynucleotide of claim 8 having the sequence [SEQ ID
NO:7].

[

AT




TCGTCTGCGG AGGACCAACA AGATTC WTG GGTTCGGGAG 1440
GACCTCGAGT TCCGACCGGA T¢sPreeraas s GOEET EBSTEEENGTT GCAGTAAAAT 1500

50 C RERCATEDTCG ACTTCTCOCG ATTCTGCCAC
1560 t TTTT ACETTEATAG GTGTCReaRpoiadi§ACCTTC
1620 55 GT CC ACCGGTACGG TCACTTCTTTgd CAGGGTOCG CCAGATCGIC ACTACTCGIC
1680 COGGAGAGCA TAAGTAGAAA CTTTTTACATCACT

1713 WO 96/ 23067

PCT/ ep96/ 00181 - 74 - (2)

| NFORMATI ON FOR SEQ {® NG 3polynucleotide( iof ItaidiNGE dAHARMMER Shhich is an

(A) LENGTH. 570 _am no_aci 5 . (B) TYPE: am no acid
(0 STRANDEDNEsé?‘E‘éFﬂEﬁ epglsy““"le"“de' (D) TOPOLOGY: |inear (i)
MOLECULE TYPE: protein 10 (iii) HYPOTHETI-CAL: NO

5 I1. A vector which comprises a polynucleotide according to

any of claims 1 to 10.

12. A vector of claim 11 which is an expression vector.

10 13. A host cell which comprises a vector of claim 11 or claim
12. '

14. The IL-1 receptor accessory protein or an active fragment
thereof.

15

15. A protein of claim 14 encoded by a polynucleotide as
defined in claim 2.

16. A protein according to claim 14 or claim 15 which is the
20 human IL-1 receptor accessory protein.

17. A protein of claim 16 which has the amino acid sequence
[SEQ ID NO:3].. :

25 18. A protein according to claim 14 or claim 15 which is a
soluble human IL-1 receptor accessory protein.

19. A protein of claim 18 having the amino acid sequence [SEQ
ID NO:9]. '
30

20. A protein according to any of claims 14 to 19 carrying one
or more side groups which have been modified.

21. An antibody which binds specifically to the human IL-1
35 receptor accessory protein and prevents activation of - the IL-1
receptor complex by IL-1.

22. An' antibody of claim 21 which is a monoclonal antibody.

-

T O '



(iv) ANTI-SENSE: NO 15 (xi) SEQUENCE DESCRI PTION: SEQ I D NO 3:

Met Thr Leu Leu Trp Qus Val Val Ser leu Tyr Phe Tyr Oy lle Loy 20 1
5 10 15 G@n Ser Asp Ala Ser
A u Arg OigodiedsP Trp Gy Leu Asp Thr Met PCT/EP96/00181

25 30 25 Arg Gl_nngI_e G@n Val Phe Au Asp Gu Pro
Ala Arg Ile Lys Cys Pro 5 40

45 Leu Phe Qu Hi s Phe Leu Lys Phe Asn Tyr Ser Thr Ala H s Ser
Al a 280 An -antibody_accorcégg to claim 21 or claim 22 having a

%y Leu Thr lgHdidg affinithy ito Tthe Thr1 Afegepldt A6esfbsy /&%nfﬂ%bt @rﬁrom abolgt 65

80 u Pro e Asn Phe
Arg Leu Pro &P R@%“X@%‘P‘e’“'s@) I_l)s)s%'u Lys 35 85
95

90 Asp Val Leu Trp Phe Arg Pro Thr Leu Leu
Asn Asp Thy Gy AQW.TyrAt ahtrmaceutical composPdon which com?rijs% a

%)38 40 coméou d I\{f%gorsingArt% Agl?y Tp) }%\n@/ ' l&y Sénﬁerli' y%OV ;35Aalt?d Pge
Lou G u Val \pharGaceiyicallyp oeptyblePloarrien. Ser Pro Met Lys Leu
130 135 140 45 Pro Val H's Lys

L T lle Au T Ay lle dn A LI e Th 145 : .
1;8 yr e & *ﬁrs 1}% pﬁarmgceurt?cal %o%%gn according, toglaim,| ngﬂng y
Tyr Phe Pr® SsombBimatidal with &ne Sihrmotec ofher cytokine antagonists.

26. A process for the preparation of an IL-1 receptor
accessory protein comprising the steps of:
(a) expressing a polypeptide encoded by a DNA according
15 to any of claims 1 to 10 in a suitable host,
(b) isolating said IL-1 receptor accessory protein, and
(c) if desired, converting it in an analogue wherein one or
more side groups are modified.

20 27. A process for the preparation of an IL-1 receptor
accessory protein antibody comprising the steps of:
(a) preparation of a hybridoma cell line producing a
monoclonal antibody which specifically binds to the
IL-1 receptor accessory protein and | '
25 (b) production and isolation of the monoclonal antibody.

28. A compound as claimed in any one of claims 14 to 23
prepared by a process as claimed in claim 26 or claim 27.

30 29. A compound according to any of claims 10 and 14 to 23
for use as therapeutically active substance.

30. A compound according to amy of claims 10 and 14 to 23

for use in the treatment of inflammatory or immune responses

35 and/or for regulating and preventing inflammatory or immunological
activities of Interleukin-1.

* ¢ L M s *



50 165 170 175
Trp Tyr Met Ay Cys Tyr Lys Ile @ n Asn Phe Asn Asn Val Ile Pro

180 185 190 55 Au dy Met Asn Leu
Ser Phe Leu Iwesésmsieu [le Ser Asn Asn Ay PCITEP96/00181

200 205 , Asn Tyr- 88r- Cys Val Val Thr Tyr Pro Gu
Asn Gy Arg Thr Phe Hi's - 210 215

220 60 Leu Thr Arg Thr Leu Thr Val Lys Val Val Ay Ser Pro Lys
Asn Al a 225 230 . 235

240 VWO 96/ 28367 A compound according to any of claims 10 and 14 to 23 in

PCT/ EP96/ 00181 the treatment of acute or chronic diseases,”preferably rheunYatoid

gzg Pro Val lle al_ll'tﬁrgg% P{n%l.éb‘rsx.lrtlnapl‘ﬁ%?yHl gm\a/r% 5\@|se;r§ltar, Gséjﬁ%slzsrh(?cé,y tEapsplant
Leu Leu |l e P5o rejectivn, psorigsis, Asthigeramhclype I diabetes or in the peatment of
265 cancef, gbreferably acut€ Uahd® ! cHoRiSOhyeidhetols Cléukédhial TP Trp
Thr Ile Asp Ay Lys Ly ' 275 280

285 10 Pro Asp Asp Ile Thr Ile Asp Val Thr Ile Asn Qu Ser Ile Ser

Hi s © 290 32. The use of a 2ompound according to 809 of claims 10 and
- 14 to 23 for the manufacture of a medicament for the control or
10 prevention of illness.

33. The use of a compound of claim 10 and 14 to 23 for the
manufacture of a medicament for the treatment of inflammatory or
immune responses and/or for regulating and preventing

15 inflammatory or immunological activities of Interleukin-1.

. 34, The use of a compound of claims 10 and 14 to 23 for the
manufacture of a medicament for the treatment or prophylaxis of
rheumatoid arthritis, inflammatory bowel disease, septic shock,

20 transplant rejection, psoriasis, asthma and Type 1 diabetes or for the
treatment or prophylaxis of cancer, preferably acute and chronic
myelogenous leukemia. '

35. The novel compounds, compositions, processes and uses
25 thereof substantially as described herein.

gerjek

W



ANNO8 NdO

Ser Arg Thr GQu Asp Gu Thr Arg Thr Gn Ile Leu Ser Ile Lys Lys
306 : o 315 32015
Val Thr Ser G u Asp Leu Lys Arg Ser Tyr Val Cys His Ala Arg Ser
325 330 335 Ala Lys Ay du Val
Ala Lys Ala Ala Lys Val Thr @dn Lys Val Pro 20 340
345 Wo derzSoeT 350 Ala Pro Arg Tyr Thr Val PEVERPISM8I8Y 5 s
Gy Phe Ay Ala Thr Val 355 360
365 25 Leu Leu Val Val Ile Leﬂél e Val Vval Tyr Hs Vval Ty eu
Au 370 380 [FIQ’ iMat
Val Leu Phe Tyr Arg Ala H's Phe Ay Thr Asp Qu Thr Ile Leu 385
390 395 400 30 Asp Gy Lys Qu
Tyr Asp Ile Tyr Val Ser Tyr Ala Arg Asn Ala G u =
405 410 415 Gu Gu G u Phe Val
Leu Leu Thr Leu Arg Gy Val Leu Gu Asn GQu 35 420
425 430 Phe Gy Tyr Lys Leu Cys Ile Phe Asp Arg
Asp Ser Leu Pro Ay Ay 435 440
445 40 Ile Val Thr Asp Qu Thr Leu Ser Ile n Lys Ser Arg Arg
Leu 450 -4 455 ©460 Leu
Val Val Leu Ser Pro Asng'yr Val Leu An Gy An A geu 465
470 5N\, 48 45 Leg@ u Leu Lys
AIaGIyLeuGIuAsnI\@'tﬁSlySer Arg Gy Ile 2
485 Loz 50 =
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Asn Val Ile Leu Val @n Tyr Lys Ala Val Lys Qu Thr Lys Val Lys 50

500 AL 510
Lys Thr Val Leu Thr Val Ile Lys Trp Lys Gy 515
520 525 55 Gu Lys Ser Lys Tyr Pro G n Ay Arg Phe
Trp Lys Adn Leu @ n Val 530 535
540 WO96/28067 \et Pro Val Lys Lys Ser Pro Arg Arg Ser PEIEPHN0IS., g
dn 545 550 . 555
560 60 dy Leu Ser Tyr Ser Leu Lys Asn Val Fig.z
565 570 WO 23067
PCT/ EP96/ 00181 - 76 - (2)
| NFORMATI ON FOR SEQ | D NQO 4: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH: 1713 base pairs 5 (B) TYPE: nucleic acid
(C) STRANDEDNESS: single (D TOPOLOGY: |inear (i)
MOLECULE TYPE: cDNA 10 .
3
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(iii) HYPOTHETI CAL: NO . (iv) ANTI-SENSE: NO 15 (xi)

SEQUENCE DESCRI PTLON-SEQ I D NO 4: ATCCGACTTC TGIGGTATTT GATGAGICTG.
TCCTTCTATG GGATCCTGCA GAGTCATGCT 60 20 TOGGAGOGCT GTGATGACTG
GGGACTAGAT ACCATGOGAC AAATCCAAGT GTTTGAAGAT 120 GAGCOGGCTC
GAATCAAGTG COCCCTCTTT GAACACTTCC TGAAGTACAA CTACAGCACT 180 25
GCOCATTCCWORSGMSITTAC CCTGATCTGG TACTGGACCA GGCAAGACCG GORGEEBISWIST 5,0
GAGCCCATTA ACTTCCGOCT COCAGAGAAT CGCATCAGTA AGGAGAAAGA TGTGCTCTGG 300
TTCCGGCCCA CCCTCCTCAA TGACACGGGC AATTACACCT GCATGTTGAG GAACACAACTRYE. 8360
30  TACTGCAGCA AAGTTGCATT TCCOCBMBBA GTTGTTCAGA AGGACAGCTG TTTCARTTCT
420 GCCATGAGAT TCCCAGTGCA CAAGATGTAT ATTGAACATG GCATTCATAA GATCACATGT
480 35 CCAAATGTAG ACGGATACTT TCCTTCCAGT GTCAAACCAT CGGTCACTTG GTATAAGGGT
540 TGTACTGAAA TAGTGGACTT TCATAATGTA CTACCCGAGG GCATGAACTT GAGCTTTTTC
600 ATCOCCTTGG TTTCAAATAA CGGAAATTAC ACATGTGTGG TTACATATCC TGAAAACGGA
660 40 CGTCTCTTTC ACCTCA @FACT GPAAGGTGG TGEGACTCACC
AAAGGATGCA 720 T AGBTCRATTE| TREAAATGAC CGTGTTGTCT
ATGAGAAAGA ACCAGGAGAG T GCAA AGTCTATTTC
AGTTTCATTA TGGACTCCCA CAATGA BOT| i TRHTGGACCA TTGATGGAAA
GAAGOCTGAT GACGTCACAG TCGACATCAT| TATTART l 300
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AGTGTAAGTIT ATTCTTCAAC GGAAGATGAA ACAAGGACTC AGATTTTGAG CATCAAGAAA. 960
50 GICACCOOGG AGGATCTCAG GCGCAACTAL GICTGICATG. CTCGAMTAC-CAALGGGGAA

1020 GCTGAGCAGG CTGCCAAGGT GAAACAGAAA GICATACCAC CAAGGTACAC AGTAGAACTC
1080 55 GCCTGTGGIT TTGGAGCCAC GGICTTTCTG GTAGIGGTTC TCATTGIGGT TTACCATGIT
1140 TACTGECTGG AGATGGICCT CTTTTACCGA GCTCACTTTG GAACAGATGA
AACAATTCTTWO 96230610 - GATGGAAAGG AGTATGATAT TTATGITTCC

ATGTOGAAGA AGAGGAATTT 1260 60 GIGCTGCTGA CCCTGCGTGCG AGTTTTGCGAG
AATGAGITTG GATACAAGCT GTGCATCTTC 1320 GACAGAGACA. GCCT

GCGAATTGTC ACAGATGAGA CCCTGAGCTT CAJBGAGAAA 1380 VO 96/ 23067
PCT/ EP96/ 00181 - 77 - AGCAGACGAC
TCCTGGITGT CCTAAGICCC AACTACGTGC TCCAGGGAAC ACAAGCCCTC 1440

CTGGAGCTCA AGGCTGGECCT AGAAAATATG GCCTCCCGEG GCAACATCAA CGTCATTTTA 1500 5

GIGCAGTACA AAGCTGTGAA GGACAT GIGAAA GC TGAAGCGEEEC TAAGACGGTG 1560
CTCACGGTCA TTAAATGGAA ACGAGA ]T

}AGGGCAG GTTCTGGAAG 1620
ARG ETR .oi
B EE
::le:|f::g
+E+] -E-}-;
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10 CAGITGCAGG TGECCATGCC AGTGAAGAAG AGICCCAGGT GGTCTAGCAA TGACAAGCAG

1713 (2) | NFORMATI ON FOR SEQ ID NO 5: 15 (i) SEQUENCE
CHARACTERI STI CS: (A) LENGTH: 1713 base pairs

(B) TYPE: nucleic acid (C) STRANDEDNESS: single 20

(D) TOPOLQGY: 1inear (i1) MOLECULE TYPE: cDNA i)
HYPOTHETI & 26888725 (iv) ANTI-SENSE: YES W@EQJENCE
DESCRI PTI ON: SEQ I D NO 5: TACCCTGAAG ACACCATAAA CTACTCAGAC ﬁAAGATAC
CCTAGGACGT CTCAGTACGA 60 CGCGA CACTACTGAC CCCTGAT
TGGTACGCTG TTTAGGTTCA CAAACTTCTA 20 35 CTCGGCCGAG CTTAGTTCAC
GGGGGAGAAA CTTGTGAAGG ACTTCATGTT GATGTCGTGA 180 - CGGGTAAGGA
GACCGGAATG GGACTAGACC ATGACCTGGT CCGTTCTGGC CCTGGACCTC 240 40
GTCGGGTAAT TGAAGGCGGA GGGTCTCTTA GCGTAGTCAT TCCTCTTTCT ACACGAGACC 300
AAGGCCGGGT GGGAGGAGTT ACTGTGCOCCG TTAATGTGGA CGTACAACTC CTTGTGTTGA . 360
ATGACGTCGT TTCAACGTAA AGGGGACCTT CAACAAGTCT TCCTGTCGAC AAAGTTAAGA 420
45

Lentil Lectin  4C5
IE6 Ma 4C5

92 —

69 ~
46 —

31 —

1251-4(:5 + + + + +
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CEEWACTCTA ACEEWCACEW GWTCTACATA TAACTTGTAC CGTAAGTATT CTAGTGTACA 480
540

50 ACATGACTTT ATCACCTGAA AGTATTACAT GATGGGCTCC CGTACTTGAA CTCGAAAAAG
600 TAGGGGAACC AAAGTTTATT GCCTTTAATG TGTACACACC AATGTATAGG ACTTTTGCCT
660 GCAGAGAAAG TGGAGTGGTC CTGACACTGA CATTTCCACC ACCCGAGTGG TTTCCTACGT
720 55  WOMMEICGC TCTAGATAAG AGGTTTACTG. GCACAACAGA TA

TGGTCCTCTC 780 CTTGACCAAT AAGGGACGTT TCAGATAAAG TCAAAGTAAT
ACCTGAGGGT GTTACTCCAG 840 60 ACCACCTGGT AACTACCTTT CTT%
CTGCAGTGTC AGCTGTAGTG ATAATTACTT 6’880 TCACATTCAA TAA

CCTTCTACTT TGITCCTGAG TCTAAAACTC GTAGITCTTT 960 WO 96 3067
PCT/ EP96/ 00181 - 78 - CAGTGGGGECC
TCCTAGAGTC CGOGTTGATA CAGACAGTAC GAGCTTTATG, GTTTCCCCTT 1020

GGACTCGTCC GACGGTTCCA CTTTGICTTT CAGTATGGI@& GTTCCABSTG TCATCTTGAG 1080
5. CGGACACCAA AACCTCGGTG CCAGAAAGAC CATCA G AGTAACACCA AATGGTACAA

1140 ATGACCGACC TCTACCAGGA GAAAATGGCT GTGAARC CTTGTCTACT TTGTTAAGAA

1200

4E2 + 10
35F5
4C5 + 10
35FS

—Ml—- 4C5 + 4C
——
@

—O— 4E2
—O— 4CS
—— 35F5

100

Antibody added, ug/ml




CT ACCTTTCC TCATACT. ATA AATACAAAGG ATACGTTCT T TACACCT TCT TCT CCT TAAA 1260

1320 CTGTCTCTGT CGGACGGACC CCCTTAACAG TGTCTACTCT GGGACTCGAA GTAAGTCTTT
1380 15 TCGTCTGCTG AGGACCAACA GGATTCAGGG TTGATGCACG AGGTCCCTCG TGTTCGGGAG
1440 GACCTCGAGT TCCGACCGGA TCTTTTATAC CGGAGGGCCC CGTWGTAAAAT
1500 WM GT TTCGACACTT CCTGTACTTC CACTTTCTCG ACT CTGCCAC
1560 20 GAGTGCCAGT AATTTACCTT TCCTCTCTTT AGGTTCATAG GAGTCCCGTC
CAAGACCTTC - 1620 GTCAACGTCC ACCGGTACGG TCACTTCTTC TCA%
CCAGATCGTT ACTGTTCGTC 1680 25 =P@GAGAGGA TGAGTAGGGA CTTTT Qg
1713 (2) | NFORMATI ON FOR SEQ I D NO: 6: (i) SEQUENCE
CHARACTERI STI CS: 30 (A) LENGTH: 570 anino acids

(B) TYPE: am no acid (C) STRANDEDNESS: single

(‘D) TOPOLOGY: |inear 35 (11) MOLECULE TW¥RE: prot-edi n (rii)
HYPOTHETI CAL: NO (iv) ANTI - SENSE: NO &0 (xi) SEQUENCE
DESCRI PTI ON: SEQ | D NO 6:

4E2 + 10 ug/m

35F5
4C5 + 10 ug/m

35FS

—H— 35F5
—Jl— 4CS5 + 4F2
+
- @ .

100

Antibody added, ug/ml




45 - Met Gly Leu Leu Trp Tyr Leu NEt Ser Leu Ser Phe Tyr Gy lle Leu

1 dn
Ser H's Ala Ser Gu Arg Cys Asp Asp Trp Gy Leu Asp Thr I\/Et
20 25 30 50 ArgGInIIeGInVaI
Phe Gu Asp Qu Pro Ala Arg Ile Lys Cys Pro
40 09623067 45 Leu Phe Qu His Phe Leu W%n Tyr
Ser Thr Ala H's Ser Ser 55 50
60 Gy Leu Thr Leu Ile Trp Tyr Trp Thr Arg Gln Asp Ar u
Gu 65 - 78/28 m l7e
80 60 GQu Pro lle Asn Phe Arg Leu Pro A u Asn Arg Ile Ser Lys Qu
Lys 85 90 _ 95
WD 96/ 23067 PCT/ EP96/ 00181
-. 79 - : Asp Val Leu Trp Phe Arg Pro Thr Leu Leu Asn Asp Thr Gy
Asn Tyr ' 100 105 110
Thr Cys Met Leu Arg Asn Thr Thr Tyr Cys Ser Lys Val Ala Phe Pro 5
115 120 - 125 Leu u Val val dn
Lys Asp Ser é)oso , , : 130
135 4 f
75 4
o ]
2 ]
g -
s 504
2] 4
= ]
< ]
B« 25 -
O -
0
5
g
3
Q
=
| 3
=
(<
(&)
0 ety S ey

10 100 " 1000
Inhibitor Concentration, pM



10 Pro Val Hs Lys Met Tyr Ile Gu Hs Ay Ile Hs Lys Ile Thr Cys

145 e el *66
Pro Asn Val Asp Ay Tyr Phe Pro Ser Ser Val Lys Pro Ser Val Thr
165 170 175 15 Trp Tyr Lys Gy Cys
Thr Au lle Val Asp Phe His Asn Val Leu Pro 0
195 WO 9623067 190 Gu Gy Mt Asn Leu Sor PEREPIOONL
Lau Val Ser Asn Asn Ay 20 195 200
205 Asn Tyr Thr Cys Val Val Thr Tyr Pro Gu Asn dy Armgu ghe
H s 210 9/235 220 25 Leu
Thr Arg Thr Val Thr Val Lys Val Val Ay Ser Pro Lys Asp Ala 225
230 235 240 - Leu Pro Pro An lle
Tyr Ser Pro Asn Asp Arg Val Val Tyr GQu Lys 245
250 255 30 Gu Pro dy du Qu Leu Val Ile Pro Cys
Lys Val Tyr Phe Ser Pre 260 265
270 Ile I\/Ef Asp Ser H's Asn Gu Val Trp Trp T ~ 5<E__(’;‘Iy Lys
Lys 35 275 290 2
Pro Asp Asp Val Thr VYal Asp Ile Thr Ile Asn A u Ser ValeS
290 395 300 40 Thd G u Asp
Gu Thr Arg Thr A n Il e Leu Ser :
310 15 W // PrE G u Asp
Leu Arg Arg Asn Tyr Val Cys Hi s A ~ 325
330 - 335 45 ' -
o
o
i
8
youf
" o
0 -
N
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NN o
] i
v
w - - 'U
G B B 2
I E T.. o™ -
E g E Z <
2 D » o + —
< S I 5 A A
S wnrn wn wvn O —
Z o o v <
[~
O % =
1 [ [ D D I.l &ty
Ve o 7o) - v o
N N i i

2ANISO4 edde)] STI®D %



Thr Lys Ay Gu Ala Qu dn Ala Ala Lys Val Lys A n Lys Vval Ile

340 . 250 Reo. Dro Qrg Tvr Thr
Val Qu Leu Ala Cys Ay Phe Ay Ala Thr Val 50 355

360 365 Phe Leu Val Val Val Leu Ile Val Val Tyr.
Hi s VaI Tyr Trp Leu Gu 370 375

380 )Gv Val Leu Phe Tyr Arg Ala H's Phe Ay Thr B&'{{!@‘@Mmr

Leu 385 390 395

400 Asp Ay Lys Qu Tyr Asp Ile Tyr Val Ser Tyr A a ArFi?
AQu 405 410

60 Gu Gu Qu Phe Val LedO28 TAr Leu Arg Ay Val Leu GQu Asn
Au 420 425 : 430

WO 96/ 23067 PCT/ EP96/ 00181
- 80 - Phe Gy Tyr Lys Leu Cys Ile Phe Asp Arg Asp Ser Leu Pro
dy Ay 435 440 445

1le Val Thr Asp Gu Thr Leu Ser Phe Ile G n Lys Ser Arg Arg Leu 5
450 455 Leu Val Val Leu Ser
Pro Asn Tyr Val Leu Qa% :Gl!'rﬁc@ r‘&Sﬁa X-782 _

103 |

102

alpha beta



495
Lys

490 |

Tyr Lys Ala Val Lys Asp Met Lys Val
: 510 15

e LyYosPys ay

G u Lys Ser
20 530

- 515

Lys Tyr

535

555 560 25

Leu Lys Asn Val ' 565

| NFORMATI ON FOR SEQ I D NG 7:

LENGTH: 1077 base pairs

STRANDEDNESS: si ngl e (D) TOPOLOGY:
iii1) HYROTHETI

i MOLECULE PE:
ANT! - SENSEARhOS. romoemez chiilerSt Rk R

30
| (B) TYPE:

) Asn Val

Gu Leu Lys Arg Ala Ly

Pro Val Lys Lys Ser Pro Arg Trpl3&3 Ser Asn Asp Lys @n
Ay Leu Ser Tyr

Il e Leu Val
500

Pro G@n Ay Arg Phe Trp Lys G n Leu d@n
Al a

540 .
Fig.
Ser
570

(i) SEQUENCE CHARACTERI STI CS:
nucl eic acid

| i near 35

NO 40 (iv),
.;éss >

TACCCTGARG
&¢
GTGATGACTG
CACTACTGAC
150
CCCCCICTTIT
GGGGGAGAAA
220
TACTGGACCA
ATGACCTIGGT
290
TCCTCTTICT

360

430
CGGTACTCTA
500
TGCCTATGAA

570
TCATAATGTA
AGTATTACAT

640
ACATGTIGTGG
TCTACACACC

710
TGGGCTCACC
ACCCGAGTGG

780
ACCAGGAGAG
TGGTCCTCTC

850
TGGTGGACCA

ACACCATAAA

920
GGGACTAGAT
CCCTGATCTA

160
GAACACTTCC
CTTGTGAAGG

230
GGCAAGACCG
CCETICTGGC

300

370

CTACTCAGAC AGGAAGATAC CCTAGGACGT CTCAGTACGA AGCCTCGCGA

100
ACCATGCGAC
TGGTACGCTG

170

800

1l0 120
AARTCCAAGT GTTTGAAGAT
TTTAGGTTCA CAAACTTCTA

190

6§00 5§10
GAGCTTTITC ATCCCCTTIGG
CTCGAAAAAG TAGGGGAACC

6§70 680
CGTCTCTTTC ACCTCACCAG
GCAGAGAAAG TGGAGTGGTC

740 750
AGATCTATTC TCCAAATGAC
TCTAGATAAG AGGTTTACIG

810 820

130 140
GAGCCGGCTC GAATCAAGTG
CTCGGCOGAG CTTAGTTCAC

620 . 630
TTTCAAATAA CGGAAATTAC
AAAGTTTATT GCCTTTAATG

690 700
GACTGTGACT GTAAAGGTGG
CTGACACTGA CATTTCCACC

760 770
CGTGTIGICT ATGAGAAAGA
GCACAACAGA TACTCTTICT

830 840

GAACTGGTTA TTCCCTGCAA AGTCTATTIC AGTTTCATTA TGGACTCCCA CAATGAGGTS

CTIGACCAAT

860
TTGATGGAAA

AAGGGACGTT

870
GAAGCCTGAT

TCAGATAAAG TCAAAGTAAT

880 - 890
GACGTCACAG TCGACATCAC

ACCACCTGGT AACTACCTIT CTICGGACTA CIGCAGTCTC AGCIGTAGIG

900 310
TATTAATGAA AGTGTAAGTT
ATAATTACTT TCACATTCAA

s Thr Val Leu Thr
PCT/EBY6/00181



45 ATGACACTTC TGWGENGNGN AGWGAGWCTC TACTTTTATG GAATCCTGCA AAGTGATGCC
a0
120 50 GAGCCAGCTC GCATCAAGTG CCCACTCTTT GAACACTTCT TGAAATTCAA CTACAGCACA
180 GCCCATTCAG CTGGCCTTAC TCTGATCTGG TATTGGACTA GGCAGGACCG GGACCTTGAG
240 GAGCCAATTA ACTTCCGCCT CCCCGAGAAC CGCATTAGTA Aeeégéﬁéﬁﬁxﬁ GCTGTGG
300 55 WONRMNSEZSCCCA CTCTCCTCAA TGACACTGGC AACTATACCT

GAACACTACA 360 TATTGCAGCA AAGTTGCATT TCCCTTGGAA GTTGTTCAAA
AAGACAGCTG TTTCAATTCC 420 60 _ COCATGAAAC TCCCAGTGCA TAAACTGTAT
ATAGAATATG GCATTCAGAG GATCACTTGT 12/2330 CCAAAT. AOA T .
TCCTTCCAGT GTCAAACCGA CTATCACTTG GTATATGGGC 540 WO 96/ 23067
PCT/ EP96/ 00181 - 81 - TGTTATAAAA
TACAGAATT TAATAATGTA ATACCCGAAG GTATGAACTT GAGTTTCCTC 600

ATTGCCTTAA TTTCAAATAA TGGAAATTAC ACATGTGITG TTACATATCC AGAAAATGGA 660
5 CGTACGTTTC ATCTCACCAG GACTCTGACT GTAAAGGTAG TAGGCTCTCC AAAAAATGCA

720 GTGCCCCCTG TGATCCATTC ACCTAATGAT CATGTGGTCT ATGAGAAAGA ACCAGGAGAG
780

920 930 940 950 960 970 980
ATTCTTCAAC GGAAGATGAA ACAAGGACTC AGATTTIGAG CATCAAGAAN GTCACCCCGG AGGATCICAG
TAAGAAGTTG CCTTCTACTT TGTTCCTGAG TCTAAAACTC GTAGTICTIT CAGTGGGGCC TCCTAGAGTC

990 1000 1010 1020 1030 1040 1050
GCGCAACTAT GTCTGTCATG CTCGAAATAC CAAAGGGGAA GCTGAGCAGG CTGCCAAGGT GAAACAGAAA
CGCGTTGATA CAGACAGTAC GAGCTTTATG GITTCCCCIT CGACTCOTCC GACGGTTCCA CTTTGTCTTT |

1060 1070 1080 1090 1100 1110 1120
GTCATACCAC CAAGCTACAC AGTAGAACTC GCCIGTGGTT TTGGAGCCAC GGTCTIICIG GTAGTGGTTC
CAGTATGGTG GTTCCATGTG TCATCTIGAG CGGACACCAA AACCTCGGTG CCAGAAAGAC CATCACCAAG

1130 1140 1150 1160 . 1170 1180 1190
TCATIGTGGT TTACCATGTT TACTGGCTIGG AGATGGTCCT CTTTTACCGA GOTCACTTIG GAACAGATGA
AGTAACACCA AATGGTACAA ATGACCGACC TCTACCAGGA GAAMATGGCT CGAGTGAAAC CTTGICTACT

1200 1210 1220 1230 1240 1250 1260
WMCAATTCTT GATGGAAAGG AGTATGATAT TTATGTTTCC TATGCAAGAA ATGTGGAAGA AGAGGAATTT
TIGTTAAGAA CTACCTTICC TCATACTATA AATACAAAGG ATACGTICIT TACACCTTCT TCTCCTITAAA

1270 1280 1290 1300 . 1310 1320 1330
GTGCTGCTGA CGCTIGCGTGG AGTITITIGGAG AATGAGTTIG GATACAAGCT GTGCATCTITC GACAGAGACAH
CACGACGACT GCGACGCACC TCAMAACCTC TTACTCAMC CTATGTICGA CACGTAGAAG CIGTCICIGT

1340 1350 1360 1370 1380 1390 1400
GCCTGCCTGG GGGAATTGTC ACAGATGAGA CCCTGAGCIT CATTCAGAAA AGCAGACGAC TCCTGGTTGT
CGGACGGACC CCCTTAACAG TGTCTACTCT GGGACTCGAA GTAAGTCTIT TCGTCIGCTG AGGACCAACA

1410 1420 1430 1440 1450 1460 1470
CCTAAGTCCC AACTACGTGC TCCAGGGAAC ACAAGCCCTC CTGGAGCTCA AGGCTGGCCT AGAAAATATG
GGATTCAGGG TTGATGCACG AGGTCCCTTG TGTTCGGGAG GACCTOGAGT TCCGACCGGA TCTTTTATAC

1480 1490 1500 1510 1520 1530 1540

1550 1560 1570 1580 1590 1600 1610
TGAAGCGGGC TAAGACGGTG CTCACGGTCA TTAAATGGAA AGGAGAGAAA TCCAAGTATC CTCAGGGCAG
ACTTCGCCCG ATTCTGCCAC GAGTGCCAGT AATTTACCIT TCOICTCTIT AGGTTCATAG GAGTCCCGTC

1620 1630 1640 1650 1660 1670 1§80
GCTTCTGGAAG CAGTIGCAGG TGGCCATGCC AGTGAAGAAG AGTCCCAGGT GGTCTAGCAA TGACAAGCAG
CAAGACCTTC GTCAACGTCC ACCGGTACGG TCACTTCTTC TCAGGGTCCA CCAGATCGTT ACTGTTCGTC

1690 1700 1710
GGTCTCTCCT ACTCATCCCT GAAAAACGTA TGA
CCAGAGAGGA TGAGTAGGGA CTTTTIGCAT ACT




GAGCTACTCA TTCCCTGTAC GGTCTATTTI A(:IIIICTGA TGGATTCTCG CAATGAGGTT 840

900 AGT. ATAAGT C ATAGT AGAAC AGAAGATGAA ACAAGAACT C AGATTTTGAG CATCAAGAAA

960 15 GITACCTCTG AGGATCTCAA GCGCAGCTAT GICTGICATG CTAGAAGTGC CAAAGGCGAA
1020 W T G CAGCCAAGGT GACGCAGAAA GTGCCAGCTC CAA GGAA
1077 FORVATI ON FOR SEQ | D. NO. 8: 20 (i
CHARACTERI STI CS: _ (A) LENGTH 1077 base pairs
(B) TYPE: nucleic acid ' (C) STRANMDEDNESS: si ngIFl B
(D TOPOLOGY: |inear (i) ECULE TYPE: cDNA ‘i | [
HYPOTHETI CAL: NO 30 (iv) ANTI-SENSE: YES 35 (xi) SEQUENCE
DESCRI PTI ON:  SEQ | D NO 8: TACTGTGAAG . ACACCACACA TCACTCAGAG ATGAAAATAC
CTTAGGACGT TTCACTACGG 60 AGTCTTGCGA CGCTACTGAC CCCTGATCTG
TGGTACTCCG TTTAGGTTCA CAAACTTCTA 120 40 CTCGGTCGAG CGTAGTTCAC
GGGTGAGAAA CTTGTGAAGA ACTTTAAGIT GATGICGTIGT 180 CGGGTAAGTC
GACCGGAATG AGACTAGACC ATAACCTGAT CCGTCCTGEC CCTGGAACTC 240 45
CTCGGITAAT TGAAGGCGGA GGGGCTCTTG GCGTAATCAT . TCCTCTTTCT ACACGACACC 300
~-10 -1 10 20 30 40 50
MGLLWYLMSL SFYGILQSHA SERCDDWGLD TMRQIQVFED EPARIKCPLF EHFLKYNYST AHSSGLTLIW
60 70 80 g0 100 110 120
YWTRQDRDLE EPINFRLPEN RISKEXKDVLW FRPTLLNDTG NYTCMLRNTT YCSKVAFPLE VVQKDSCFNS
130 140 150 160 170 180 190
ARFPVEKMY IEHGIHKITC PNVDGYFPSS VKPSVIWYKG CTEIVDFENV LPEGMNLSFF IPLVSNNGNY
200 210 220 230 240 250 260
TCVVTYPENG RLFHLTRTVT VKVVGSPKDA LPPQIYSPND RVVYEKEPGE ELVIPCKVYP SFIMDSHNEV
270 280 290 300 310 320 330
WWTIDGKKPD DVTVDITINE SVSYSSTEDE TRTQILSIKK VTPEDLRRNY VCHARNTKGE AEQAAKVKQK
340 350 . 360 370 380 390 400
VIPPRYTVEL ACGFGATVFL VVVLIVVYHV YWLEMVLFYR AHFGTDETIL DGKEYDIYVS YARNVEEEEF
410 420 430 440 450 460 470
VLLTLRGVLE NEFGYKLCIF DRDSLPGGIV TDETLSFIOK SRRLLVVLSP NYVLQGTQAL LELKAGLENM
480 490 500 510 520 830 540
ASRGNINVIL VQYKAVKDMK VKELKRAKTV LTVIKWKGEK SKYPQGRFWK QLOVAMPVKR SPRWSSNDKQ
550

GLSYSSLENV



AAGGCCGGGT GAGAGGAGT T ACT GT GACCG TTGATATGGA CGTACAATTC CT TGT GATGT 360
420

50 GGGT ACT TTG AGGGT CACGT ATTTGACATA TATCT TATAC CGT AAGT CT C CT AGT GAACA
480 - GGTTTACATC TACCTATAAA AGGAAGGTCA CAGITTGCECT GATAGIGAAC CATATACCCG
540 55 ACAATATTTT ATGICTTAAA ATTATTACAT TATGGEGCTTC CATACTTGAA CTCAAAGGAG
600 WT AAAGTTTATT ACCTTTAATG TGTACACAAC AAW TTTACCT
660 G TAGAGIGGIC CTGAGACTGA CATTTCCATC AT FTTTACGT
720 60 CACGGGGGAC ACTAGGTAAG TGGATTACTA GTACACCAGA TACTCTTTCT
TGGICCTCTC 780 CTCGATGAGT AAGGGACATG CCAGATAAAA TCAAAAGACT
ACCTAAGAGC GITACTCCAA 840 14/23 WO 96/ 23067 F]g. ]C'%A

PCT/ EP96/ 00181 - 82 - CCTGGT
AACTACCTTT TTTGGACTA CTGTAGTGAT AACTACAGIG GTAATTGCTT 900

TCATATTCAG TATCATCTTG TCTTCTACTT TGITCTTGAG TCTAAAACTC GTAGITCTTT 960

5 CAATGGAGAC TCCTAGAGIT CGCGTCGATA CAGACAGTAC GATCTTCACG GITTCCCCTT
1020

IL-1RAP

Transfection

e IMOCK
“"‘m !

A

i~ | mulL-1RAP

Sty

SUBSTITUTE SHEET (RULE 26)



CAACGGTTTC GTCGGTTCCA CTGCGTCTTT CACGGTCGAG GITCTATGIG TCACCTT 1077

10 (2) I NEORMVATION EQR.SEQ 1D NS e SEQENEE

CHARACTERI STI CS: (A) LENGTH: 359 am no acids

(B) TYPE: am no acid 15 (C) STRANDEDNESS: singl e

(D TOPOLOGY: |inear (i) MOLECULE TYPE protein Fii)
HYPOTHET| WQ 96729067 (iv) ANTI-SENSE: NO FE‘M&'JENCE
DESCRI PTI ON: SEQ I D NO 9: I\/Et Thr Leu Leu Trp Cys Val Vaj?izo
Tyr Phe Ty-r <l le Le

15 30 95/57?“'5@?&;%p9@a%']NQﬁNlGArmqgoﬁéﬁA%?)T@E@ysLeu Asp Thr
Met

35 PheXeT f/#PM¥ Phe
Leu Lys She 28:h Tyr ‘rc"ifa H s Ser AI a lﬁg 83485 sites/cell

-Gy Leu The Leu Ile Trp

Arg Gnmeja D Vab F?LGU Asp Gu Pro AIa Arqéﬁe Lys Cys Pro 35

55 r mep0.968 Arg
GnAspggEsnLeuGu -

w 78-10 75

80 SFu Pr 20 Ju AshArg I Qe Lys Gu
Lys 8 10 85 9 o.0s 95

@

2 5 ____J_‘____—-—“c —S 0.00

& o — : . o 0 20 40 60 80100

O .

1 [125]-1-4C5 IgG (nM)

[125]—I—HU-IL— 1 BINDING TO COS(AcP) CELLS

T | 12D

| [ o TOTAL -

S 41 o Non-sPeciFic . 0.020 o Ko~ 299M

» : A SPECIFIC 961 SIEES/ cell

~— 0.013 r==0.793

g ° £ o010

Z o

> 2 @

o 0.005

@ g

= 0.000 ——

& o . , 0 2 4 6 8 10

© o0 05 1.0 1.5 2.0 BOUND (pM)

12C  [;25]-I~HU~IL~1a (AM)

[125]—I—HU—IL—1a BINDING TO COS(PEF—BOS) CELLS

7~~~ . .

T ST orvom 12F 0. K= 163pM
'?' 4 o NON-sPeciFc ' 559 sites/cell
* A SPECIFIC _ 0.015 r=—0.880
~r 3 w

i . 0.010

% : O i)

e, | .

T 1 e 0.000 ki s
= 0 2 4 6 8 :o,
Q. 0 J 1 A ot )

C 00 0.5 1.0 1.5 2.0 BOUND {pM)

12E "zzsl—i—HU-lL—la (nM)



45 Asp Val Leu Trp Phe Arg Pro Thr Leu Leu Asn Asp Thr Gy Asn Tyr
100 LOSu . .
Asn Thr Thr Tyr Cys Ser Lys Val Ala Phe Pro 50 115
120 125 Leu Gu Val Val @ n Lys Asp Ser Cys Phe
Asn Ser Pro Met Lys Leu 130
140 55 WO%2M63 \/al Hi s Lys Leu Tyr Ile Gu Tyr dy Ilemlﬂ e Thr
Cys 145 155 o
160 [125 F;r OBASE Val B yD Phe Pro Ser Ser Val. Lys IE‘Bthlale
Thr —35F5 | C BNDING TO COS(NIP=—|L— IS
60 l.’.P .y.%—&h@y-&%ﬂ-m&n_gésw lL’ IRAL C\%{"I‘l-ﬁ1
Pro S 40 180 185 190
VO 96/ 23067 '~ | Pg:T.L Eaggﬁ 00181
- 83 - er Phe Leulﬁg'Ala. u, 4240
Asn Gy x 30 200 2%%3/“"
Asn Tyr éhr o3 Val Thr Tyr Pro du Asn Ay Arg Thra-FE 720938
210 20 } 220 LE‘i @ Arg Thr Leu
Thr Val %ys Va Ay ReN-Skeciigs Asn Al a ) e
S 10 & SPECIFIC 0.2
% 0 0 IO S ; 0 20 40 60 80100
0 1 4
2 3 > & BOUND (pM)
13A

[125]-1-35F5 (nM)

[125]—1-HU=IL—18 BINDING TO COS(MU—IL—1R) CELLS

N
o

15

-—t
o

CPM BOUND (x1073)
(4]

Q
o

13C

13D Kp= 376pM
0.20 ~ 127739 sites/cell
r=-Q,8977
Q.15 |
.
O TOTAL B o.10 b
a NON—-SPEC!FIC
A SPECIFIC 0.08 -
. 0-00 & | N
r_;:‘— 1 2 f43 P Hd . o 20 m sa 80
2 4 6 8 10 .

BOUND (pM)

[125]-1-HU=IL=18 (nM)

[125]—I—HU—IL—1a BINDING TO COS(MU—IL—1R) CELLS

-:ﬂ'\ 30 - © TOTAL 13F Ky= ‘300_”“
o 25 g NON-—SPECIFIC 0.08 164872 sites/
- " A& SPECIFIC r=-0.917 cell
R ! 0.06. o

20 "
% 15 E 0.04
=2
@ 5 0.00 .
= 0 40 go 1:2°
% 0 ) 3 - 7 1 4 . ] 4

0 1.2 3 4 5 6 7 8 g8 10 BOUND (pM;

13E [435]—1-HU=IL—1a (nM)



225 230 235 _ 240 10

Vat=Pro= ot iSSP  0—AS S Sty fin(elmisfeiyeG
245 250 255 Gu Pro dy u GQu
Leu Leu Ile Pro Cys Thr Val Tyr Phe Ser Phe 260
265 270 15 Leu Met Asp Ser Arg L. Trp Trp
Thr Ile ASYP?S y Eys Lys 275 %Wﬂ
285 Pro Asp Asp Ile Thr Ile Asp Val Thr Ile Asn Qu Ser Ile Ser
H s 20 290 295 300 . £er
Arg Thr Gu Asp Gu Thr Arg Thr G 3%2® Leu Ser Ile Lys Lys Fig. 1
310 315 320 25 Val Thr Ser du Asp
Leu Lys Arg Ser Tyr Val Cys H's Ala Arg Ser - 325
330 335 Ala Lys Ay Qu Val Ala Lys Ala Ala Lys
Val Thr @ n Lys Val Pro 340 . 345
350 30 Ala Pro Arg Tyr Thr Val GQu 355 (2)
| NFORVATI ON FOR SEQ I D NO 10: 35 d (i) SEQUENCE CHARASITERI STI CS:
(A) LENGTH: 43 base pairs ~ B) TYPE: nucleic ac
(C) STRANDEDNESS: single 40 (DM(PO_OGY: | i near 4 == (ii)
MOLECULE TYPE: cDNA (iii) HYPOTHHTIJCAL: NO
< <
2 g
i
2
S
> § ——
H 3
8 s l 8
) _
el & g &
< $ -5 <
] _ -
" -
5.4* g
™ o
* *



45 (iv) ANTI-SENSE: NO

IDNQ 10 GEOCGEATCC

50 (xi) SEQUENCE DESCRI PTION: SEQ

T TAC

43 (2) | NFORVATI ON FOR SEQ I D NO 11: 55
CHARACTERI STI CS: (A) LENGTH 61 base pairs _
(B) TYPE: nucleic acid _ (C) STRANDEDNESS: siprgl e 60

(D) TOPOL (WBY9612306% ar (ii) MOLECULE TYPE: cDNA TEPS6RS19 6/ 23067
PCT/ EP96/ 00181 - 84 -

(i) SEQUENCE

HYPOTHETI CAL: NO

DESCRI PTI ON: SEQ I D NO 11:

10
ATGACACTTC
TACTGIGAAG

80
GCGATGACTG
CGCTACTGAC

180
CCCACTCTIT

220
TATTGGACTA
ATAACCTGAT

290-

AGGAGAAAGA
TCCTCTTICT

360
GAACACTACA
CTTGTGATGT

430

CCCATGAAAC
GGGTACTTTG

500
ATGGATATTT
TACCTATAAA

$70
TAATAATGTA
ATTATTACAT

640
ACATGTGTTG
TGTACACAAC

710
TAGGCTCTCC
ATCCGAGAGG

780
ACCAGGAGAG
TGGTCCICTC

850
TGGTGGACCA
ACCACCTGGT

20
TGTGGTGTGT

90
GGGACTAGAC
CCCTGAICTG

160

230
CCGTCCTIGGC

30¢
TGTGCIGTIGG
ACACGACACC

370
TATTGCAGCA
ATAACGTCGT

a0
TCCCAGYGCA
AGGGTCACGT
510

TCCTTCCAGT
AGGAAGGTCA

. 580
ATACCCGAAG

TATGGGCTTC-

650
TTACATATCC
AATGTATAGG

720
AAAAAATGCA
TTITTIACGT

790
GAGCTACTCA
CICGATGAGT

860
TTGATGGAMAA
AACTACCTITT

(iv) ANTI-SENSE: NO 5
18/23

30
AGTGAGTCTC

40
TACTTITATG

TCACICAGAG ATGAAAATAC

100
ACCATGAGGC
TGGTACTCCG

170

. 240
GGACCTTGAG
CCIGGAACTC

310
TTCCGGCCCA

380
AAGTTGCATT

450
TAAACTGTAT
ATTTGACATA

s20
GTCAAACCGA

590
GTATGAACTIT
CATACTITGAA

660
AGAAMTGGA

730

800
TTCCCTGTAC
AAGGGACATSG

870
AMACCTGAT
TTTTGGACTA

11¢
AAMTCCAAGT
TTTAGGTTCA

180
CTACAGCACA
GATGTCGTGT

250
GAGCCAATTA
CTCGGTTAAT

320
CTCTCCICAA
GAGAGGAGTT

390
TCCCITGGAA
AGGGAACCTT

480
ATAGAATATG
TATCTTATAC

530

CTATCACTTG

GATAGIGAAC

- 600
GAGTTTCCTC
CTCAMGGAG

670

CGTACGTTITC
GCATGCAAAG

740
TGATCCATTC
ACTAGGTAAG

810
GGTCTATTTIT
CCAGATAAAA

88¢
GACATCACTA
CTGTAGTGAT

50
GAATCCTIGCA
CTTAGGACGT

120
GTTTGAAGAT
CAAMCTICTA

130
GCCCATTCAG
CGGGTAAGTC

260
ACTTCCGCCT
TGAAGGCGGA

330
TGACACTGGC
ACTGTIGACCG

400
GTTGITCAAA
CAACAAGTTT

470
GCATTCAGAG
CGTAAGTCTC

S40
GTATATGGGC
CATATACCCG

s10
ATTGCCITAA
TAACGGAATT

680
ATCTCACCAG
TAGAGTGGTC

750
ACCTAATGAT
TGGATTACTA

820
AGITTTCTGA
TCAAAAGACT

890
TTGATGTCAC
AACTACAGTG

(iii)

(xi) FIENS

60
AAGTGATGCC
TTCACTACGS

130
GAGCCAGCTC
CTCGGTCGAG

200

CTGGCCTTAC
GACCGGAATG

270
CCCCGAGMC
GGGGCTCTTG

340
AACTATACCT
TTGATATGGA

410
AAGACAGCTG
TTCIGTCGAC

480
GATCACTTGT
CTAGTGAACA

S50
TGTTATAAMA
ACAATATTTT

620
TTTCAAATAA
AAAGTTTATT

650
GACTCTGALT
CTGAGACTGA

760
CATGTGGTCT
GTACACCAGA

830
TGGATTCTCG
ACCTAAGAGC

900
CATTAACGAA
GTAATTGCTT

10
TCAGAACGCT
AGICITGCGA

140
GCATCAAGTG
CGTAGITCAC

210
TCIGATCTIGG
AGACTAGACC

280
CGCATTAGTA
GCGTAATCAT

3s¢
GCATGTTAAG
CGTACAATTC

420
TTTCAATTICC
AAAGTTAAGG

" 490
CCAAATGTAG
GGTTTACATC

560
TACAGAATTT
ATGTCTTAAA

630
TGGAAATTAC
ACCTTTAATG

700
GTAAAGGTAG
CATTTCCATC

770
ATGAGMAAGA
TACICITICT

840
CAATGAGGTT
GTTACTCCAA

Sl0
AGTATAAGIC
TCATATTCAG



CGCGCGGGTA CCCTAGAACT CTTCAGCTTC CACTGTGTAT CTTGGAGCTG GCACTTTCTG 60 10
G ' 61

(2) 1 NFORMATI ON FOR SEQ I D NO 12: 15 (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH: 19 base pairs (B) TYPE: nucleic acid

(C) STRANDEDNESS: single (D TOPOLOGY: |inear 20 (i)
MOLECULE TWP¢ ' (iii) HYPOTHETICAL: NO 25 PCT 181

ANTI - SENSE: NO :
GATCCAGAAT TCATAATAG
(2) | NFORMATI ON FOR SEQ I D NO 13:
(A) LENGTH. 19 base pairs

(C) STRANDEDNESS: single

(ii) MOLECULE TYPE: ‘cDNA

ANTI - SENSE: NO

(xi) SEQUENCE DESCRI PTION: SEQ ID NG 12: 30

-~ 9
19/23 (i) SEQUENCE Eig.15.conk
(B) TYPE: nucleic acid

(D) TOPOLOGY: linear 40

(iii) HYPOTHETICAL: NO 45 (iv)

920
ATAGTAGAAC
TATCATCTTG

990

GCGCAGCTAT
CGCGTCGATA

1060

1130
TCATTGTTGT
AGTAACAACA
120
AACCATTTTA
TTGGTAAAAT
1270
GTTTTACTGA

1340
GICTGCCIGG

1410
TCTAAGCCCC
AGATTCGGGS

1480
GGCTCTCGGG

1550
ACTTCTCCCG

1620
CAAGACCTTC

1690

CCGGAGAGCA

$30 .

AGAAGATGAA
TCTICIACTT

1000
GICIGTCATG

1070
CAAGATACAC
GTTCTATGIG

: 1140
TTACCATGTT
AATGGTACAA

1210

149¢C

1580
TAAGACGGTG
ATTCIGCCAC

1630

1700
ATTCATICTTT
TAAGTAGAAA

940
ACAAGAACTC
TGTTCTTGAG

1010
CTAGAAGTGC
GATCTTCACG

1080
AGTGGAACTG
TCACCTIGAC

1150
TACTGGCTAG
ATGACCGATC

1220

AGTATGATAT
TCATACTATA

1290
AGTTTTGGAG
TCAAAACCTC

1360
ACAGATGAGA
TGICTACICT

1430
TCCAGGGAAC
AGGTCCCTITG

1640
TGGCCATGCC
ACCGGTACGG

1710
GAMAMATGTA
CTITTTTACAT

950
AGATTTIGAG
TCTAMMACTIC

1020
CAAAGGCGAA

1080
CGAACACCAA

1160
AGATGGTCCT
TCTACCAGGA

1230
TTATGTIATCC
AATACATAGG

1300
AATGAATTTG
TTACTTAAAC

1510 -

GTACAGTACA
CATGTCATGT

1580
TTAAMTGGAA
AATTTACCTIT

1630
AGTGAAGAAA
TCACTTCTITT

960
CATCAAGAAA
GTAGTTCTTT

1030

1310
GATACAAGCT
CIATGTTCGA

1380
CATTCAGAAA
GTAAGTCTIT

1450
GACCTCGAGT
1520
AAGCTGTGAA

1590

1660
AGTCCCAGGC
TCAGGGTCCG

970
GTTACCTCTG
CAATGGAGAC

1040

. CAGCCAAGGT

1110
AGTCCTGCTA
TCAGGACGAT

1180
CGAGTAAAARC

1250

1530

1600
TCCAAGTATC
AGGITCATAG

1670
GGTCTAGCAG
CCAGATCGTC

: 980
AGGATCTCAA
TCCTAGAGTT

1050

CTGCGTCTIT

1120
GTGGTGATTC
CACCACTAAG

1190

GAACAGATGA

CTTGTICTACT

1260
AGAAGAATTT

) 1330
GACCGAGACA

1400
TCCTGGTTGT

1470
AGAMATATG
TCTTTTATAC

1540
GTGAAAGAGC
CACTTTICTCG

1610
CACAGGGCAG
GTGTCCCGTC

1680
TGATGAGCAG
ACTACTCGTC



(xi) SEQUENCE DESCRIPTICON. SEQ ID N0 13: 50

GICTTAAGTA TTATCCATG

\W0.045/23067
PCT/EP96/00181 - 85 -
Cl ai nms 1. A pol ynucl eoti de which encodes an IL-1 receptor
accessory protein or an active fragment thereof. 5 - 2. A
pol ynucl eO¥P8E2M67 cl aim 1 conprising a DNA sequence SsBEEEPMSP0I81om

(a) a polynucl eotide having essentially the sequence
[SEQ ID NG 1]; or 10 (b
the DNA of (a)

or (c) a polynucleotide which differ
to t he degeneracy of the genetic code.
pol ynucl eotide of claim 1 or claim2 which encodes a
r.eceptor accessory protein. 4.
whi ch encodes the human | L- 1 receptor protein having the
sequence [SEQ ID NO 3] or an 20 active fragnent thereof.

noderately stringent

-11 10 20 30
YFYGIIQSDA SERCDDWGLD . TMRQIQVIED EPARIXCPLY

-20 =10 40

EHFLKFNYST

110
YCSKVAFPLE

60
YWTRODRDLE

70 80 90 100
EPINFRLPEN RISKEKDVIN FRPTLLNDTG NYTCMLRNTT

130
PMRLPVHKLY

140 150 160 170 180
IEYGIQRITC PNVDGYFPSS VKPTITWYMG CYKIQNFNNV IPEGMNLSFL

200
TCVVTYIPENG

210 220 230 240
RIFHLTRILT VKVVGSPKNA VPPVINSPND HVVYEKEPGE

250
ELLIPCTVYF

280 290 300 310
DITIDVTINE SISHSRTEDE TRTOILSIKK VTSEDLKRSY

270 320

340
VPAPRYTVEL

aso 360 370 380
ACGFGATVLL VVILIVVYHV YWLEMVLEYR AHFGTDETIL

390
DGKEYDIYVS

410
VLLILRGVLE

420 430 440 4350
NEFGYKICIF DRDSLPGGIV TOEILSFIQK SRRLLVVLSP

460
NYVIQGTQAL

480
GSRGNINVIL

490 500 S10 520 53¢
VQYXKAVRETK VKELXKRAKIV LIVIKNKGEK SKYPQGRFWK QLOVAMPVKK

550
GLSYSSLENV

a pol ynucl eoti de which hyb

et

c

I n codon sequence due
15

human 1L-1

A pol ynucl eotide of claim3

am no acid

3.

50
AHSAGLTLIW

120
VVQKDSCFNS

180
TALISNNGNY

260
SFLMDSRNEV

330
VAKAAKVTQR
400
YARNAEEEEF

470
LELKAGLENM

540
SPRRSSSDEQ



A pol ynucl eotide of claim4 having the sequence [SEQ ID NO 1] 25

5.
[ Apalynucleotide of clalmdgrclaim2.uhich
IL-1 receptor accessory protein. 7. A pol ynucl eoti de of cI aim
6 whi ch encodes a human ~soluble IL-1 receptor accessory protein.
. A pol ynucl eotide of claim 7 which encodes the human sol ug‘lre IL 1
receptor ®842386™havi ng the amino acid sequence [SEQ I D
active fragnment thereof. 35 ) A pol ynucl eot i de of _cI aim8
havi ng the sequence [SEQ I D NO 7]. WD 96/ 23067 )
PCT/ EP96/ 00181 | 21/23 - 86- Fig. 17
pol ynucl eotide of claim 1 or claim 2 which is an anti sense
pol ynucl eotide. 5 11. A vector which conprises a polynucl eotide
according to any of clains 1 to 10. 12. A vector of claim1ll
which is an .expresg_i on vector. 10 13. A host cell which conprises a
vector of clai ngllll-oru claim 12.
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14. The I1L-1 receptor accessory protein or an active fragnent
12 15 A protein of clalml4 encoded by a polynucleotide as

t her eof .

defined in claim?2. 16. A protein according to claim14 or claim
15 which is the 20 human IL-1 receptor accessory protein. 17. A

protein of claim 16 which has the am no acid sequence | SElg | D NO 3] .

25 - M0 96/Z3061 ot ei n according to claim 14 or claim I 8L 5

sol ubl e human 1 L-1 receptor accessory protein. 19. A protein of

claim 18 having the anino acid sequ [ SEQ ID NO9]. 30 Fl

A protein according to any of clai to 19 carrying one

groups whi ch have been nodifi ed. 21. An anti body V\/m ch b| nds

specifically to the human IL-1 35 receptor accessory prot-ein and prevents

activation of the IL-I receptor conplex by IL-1. 22." An

anti body of cl ai nit®21 whi @ is a dnocl on'al ant i od W06/ 23067
TGIGGIGTGT AGTGAGTCIC TACTITTATG GAATCCIGEA TCAGAACGCT

PCT/ EP9®/ 00#@%““ GAAG ACACCACACA TCACTCAGAG ATGAAAATAC CTTMGGACGTY ACGG AGTCTIGCGA

|de

60

a0
GCEATGACTG
CGCTACIGAC

150

GCGTGAGAAA

220
TATTGGACTA
ATAACCTGAT

290
AGGAGAAAGA
TCCTCTTICT

a¢c
GAACACTACA
CTTGTIGAIGCT

430
CCCATGAAARC
GGGTACTTIC

500
ATGGATATIT
TACCTATAAA

§70
TAATAATGTA
ATTATTACAT

640
ACATGICTIC
TGTACACAAC

990
GCGCAGCIAT
CGCGICGATA

1050
SIGCCAGCTC
CACCETCCAS

. 90
GGGACTAGAC
CCCIGATCTG

140
GAACACITICT
CTTIGCTIGAAGA

230
GGCAGGACCS
CCOTTCTGEC

00
IGIGCTICTGE
ACACGACACT

3
TATIGCAGCA
ATAACGTCGT

440
TCCCAGTGCA
AGGGTCACGT

510
TCCITCCAGT
AGGAAGGTCA

sSeo
ATACCCGAAG
TATGGSCTIC

650
TTACATAICC
AATGTATAGG

720
AAAAAATGCA
TITITIACGT

190
GAGCTACTICA
CTCGATGAGT

8680
TTGATGGAAR
AACTACCTIT

930
AGMGATGAA
TCITCTACTT

i100¢
GTCIGICAIG
CAGACAGTAC

1070
CAACATACAC
CTICTATGTIC

100

110 129 130

140

ACSATGAGSC MAAICCAAGT GTITIGAAGAT GAGCCAGCTIC GCAICAAGTG
TGRTACICIG TITAGSTICA CAAACTICTA CICGGTCGAG COGTAGTIICAC

170
TCAAATTCAA
ACTITAAGTT

AAGITGCATT
TICAACGTAA

‘450
TAMCTGTAT
ATTIGACATA

S20
GICAAACCGA
CAGTIIGGCT

590

GTATGAACTT
CATACTTGAA

660
AGAAANTGGA
TCITIIACST

- 730
GTGCoCCeTG
CACGGGGGAC

(1]
TTCCCTCTAC
ANGGGACATG

870
AAAACCIGAT
TTITIGGACTA

940
ACAAGAACTC
TCTTCTIGAG

1010
CTAGAAGTSC
GATCTICACG

1077
AGTGGAA
TCACCTT

180 190 200
CTACAGCACA GCCCATTCAG CIGGCCTIAC
GATGICGTGT CGGGTARGTC GACCGGAATG

J2¢ 130 340
CTICICCICAA TGACACTCGC AACTATACCT
GAGAGGACTT ACTCIGACCS TTGATATGGA

390 400 Qo
TCCCTIGGAA GTTIGTICAAA AAGACAGCTG
AGGGAACCTT CAACAAGTTT TTCTGICGAC

460 470 480
ATAGAATATG GCATICAGAG GATCACTIGT
TATCITATAC CGTAAGICTC CTAGIGAACA

53¢ S40 sso
CIATCACTTIC GTATATGEGS TGTTATAAAA
GATAGTGAAC CATATACCCG ACAATAIITT

600 3 & N 620
GAGITTCCIC ATTGCCTTAA TITCAAATAA
CTICAMAGGAG TAACGGAATT AAAGTTTIATT

670 680
CGTACGTITIC ATCTCACCAG GACTCIGACT
GCATIGCAAAG TAGAGTIGGTC CTGAGACTGA

740 750 760
TGATCCATIC ACCTAATGAT CATGTGGICT
ACTAGGTAAG TGGATITACIA GTACACCAGA

810 820 830
GGICTATIIT AGTTITCTGA TGGATICICS
CCAGATAAAA TCAMAAGACT ACCTAAGAGC

830 a%0
GACATCACTA TTGATCICAC CATTAACGAA
CICTAGTGAT AACTACAGCTG GTAATTGCIT

950 960 970
AGATTITGAG CATCAAGAMA GTTACCICIG
TCTAMAACTC GTAGTTICITT CAATGGAGAC

1020 1030 1040
CAAAGGCGAA GIZGCCAMG CAGCCANGGT
GTTTCCGCTT CAACGGTTIC GICGGITCCA

690

210
TCTGATCIGG
AGACTAGACT

280
CGCATTAGTA
GCGTAATCAT

350
GCATGTITAAG
COTACAATIC

420
TTICAATICC
ARMAGITAACS

4%0
CCAAATGTAG
GGTTTACATC

560
TACAGAATTT
ATGICTTAMA

€30
TCGAAATTAC
ACCTTITAATG

100
GTAAAGGTAG
CATTICQATC

170
TACICITICT

840
CAATGAGGTT
GTTACTICCAA

910
AGTATAAGTC
TCATATICAG

980
AGGATCTCAA
TCCTAGAGTT

1050
GACGCAGAAA
CTIGCGICTIIT



23.  An antl body accordl ng to cl a| m 21 or claim 22 having a bi ndi ng
. _ 0.1 _nM

to about KD 10 nM 5 24. A pharnaceutlcal conp05|t|on whi ch
conpri ses conpound according to any of clalns 10 and 14 to 23 and a
pharnaceutlcall acceptabl e carrier. A phar. e

conposi ti e Mdl ng to claim 24 in 10 conbi natl on wth'ﬁMJre ot her
cyt oki ne ant agoni st s. 26. A process for the preparation of an
| L-1 receptor accessory protei rising the steps af: Fig. 19

(a) expressing a polypeptide encod a DNA according 15

to any of clains 1 to 10 in a suitable host, - (b) isolating
said IL-1 receptor accessory protein, and (c) if desired,
converting it in an anal ogue wherein one or nore side
groups are nodified. 1I|o 27. A process for the preparation of an

I L-1 receptor accessory protein anti body conprising the steps of:

(a) preparation of a hybridgme cald |&ne peeiuChRe
monocl onal anti body which sPdgi f Nl I&@l nﬁ%t cﬁ;lge
(b) production and

|L-1 receptor accessory protdgn arfd 2

i sol ation of the nonoclonal d@tibdgly. 3 . A conmpound as cl ai ned
in any one of clalns 14 to 2%3 égrep ocess as clainmed in claim
26 or claim?27. rrpou-nd asTor d|:=ng to any of clainms 10 and
14 to 23 . for use as thee isgal b aoblwee st ance. 30. A
conmpound according to any ol rg )% g % for use in the
treatment of inflammuatory or ons 35uhnd/ or for regulating and

preventing inflanmatory or i nolg)gl c & act ﬁ/l ties of Interleukin-1.

100

30
YWTRQDROLE EPINFRLPEN RISKEKDVLW FRPTLLNDTG NYTCMLRNTT YCS

MTLLWCVVSL YFYGILQSDA SERCDDWGLD TMRQIQVFED EPARIKCPLF EHF

(=]
™~
-

240
310

20
90
160
230
.300

10
WATIDGKKPD DITIDVTINE SISHSRTEDE TRTQILSIKK VTSEDLKRSY VCH

80

-11

70
140
210
280

-10
60
130 150
PMKLPVHKLY IEYGIQRITC PNVDGYFPSS VKPTITWYMG CYKIOQNFNNV IPE
200 220 .
TCVYVTYPENG RTFHLTRTLT VKVVGSPKNA VPPVIHSPND HVVYEKEPGE ELLIP
270 290
339

VPAPRYTVE

-20



WO 96/23067 ., * PCT/ EP96/ 00181

- 88 - 31. A conpound accordl ng to any of clains 10 and 14 to
23" the treatnment of acute or chronic diseases, preferMﬂﬁEMENﬂtﬁHﬁEﬂ
art hri tis, inflammatory bowel disease, septic shock, transplant 5
rejection, psoriasis, asthma and Type | diabetes or in the treat rrent of
cancer, preferably acute and chronic 8§@)ogenous | eukem a. Z‘QJ 1$97
The use of a conpound according to any of clainms 10 and 14 to LT

the manufacture of a nedicanent for the control or 10 prevention of

I |l ness. 33. The use of a compound of claim 10 and 14 to 23 for

the manufget ur g nﬁc%g;mgﬁn %é geoftcﬁﬁgfn?ﬁten%dlh bl %ﬂmtﬁ{)ﬁénpr
i une  responses S1

inflanmmatory or i
The use of a conpound of clains 10 and 14 to 23 for the nanufacture of.
a nedi canent for the treatnent or prophylaxis of . rheumatoid arthritis,
inflammatory bowel disease, septic shock, 20 transplant rejection,
psoriasi s, asthima Apelyngleotidesof:alaimed opclaim2 whish is an antisensespolywicleotide.
prOphyIaxis of cancer, preferably acute and chronic nyel ogenous

| eukem a. 35. The novel conpounds, conpositions, processes and
uses 25 thereof substantially as described herein. '

11. A vector which comprises a polynucleotide according to any of claims 1 to 10.

12. A vector of claim 11 which is an expression vector.

13. A host cell which comprises a vector of claim 11 or claim 12.

14,  The IL-1 receptor accessory protein or an active fragment thereof.

15. A protein of claim 14 encoded by a polynucleotide as defined in claim 2.

16. A protein according to claim 14 or claim 15 which is the human IL-1 receptor
accessory protein.

17. A protein of claim 16 which has the amino acid sequence [SEQ ID NO:3]

18. A protein according to claim 14 or claim 15 which is a soluble human IL-1
receptor accessory protein.

I



19.

19a.

20.

21.

22,

’ REPLAGEMENT SHEET

17 JuL 1997
86

~ A protein of claim 18 having the amino acid sequence [SEQ ID NO:9].

A fusion protein comprising a IL-1 receptor accessory protein as defined in
any of claims 14 - 19 and an immunoglobulin.

A protein according to any of claims 14 to 19 carrying one or more side
groups which have been modified.

An antibody which binds specifically to the human IL-1 receptor accessory
protein and prevents activation of the IL-1 receptor complex by IL-1.

- An antibody of claim 21 which is a monoclonal antibody.

* [ L M 1] *
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