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been previously synthesised as precursor molecule of larger size having a
20  molecular weight of about 31 KDa.

IL-1s are potent inflammatory and pyrogenic cytokines that normally
have beneficial effects but can also have extremely unhealthy effects for the
organism,

They can, for example, participate in the pathogenesis of symptoms of

.25 the autoimmune pathologies like lupus eritematosus and, in particular, they are
involved as mediators to provoke damages to tissues as for example in
rheumatoid arthritis.

Many of the biological effects of IL-1 are similar to those that can be
observed during a septic event. Recent studies demonstrated that the

30 endovenous administration of IL-1 in doses from 1 to 10 ng/kg gives rise to
fever, sleepiness, anorexia, generalised myalgia, arthralgia and cephalea.

Since IL-1 have pleiotropic biological activities, many of which influence
negatively the organism, the powerful effects of IL-1 should be under strict
physiological control.

35 IL-1 synthesis is inhibited by anti-inflammatory cytokines, prostaglandins
and glucocorticoids and the existence of multiple levels of inhibition of IL-1
points to the necessity of a strict control of this mediator.
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sIL-1ra and icIL-1ra are generated from the same gene. ic[L-1ra transcripts
originate from an alternative starting site and from the splicing of a first
alternative exon into an internal splice acceptor site located in the first exon of
sIL-1ra. The predicted proteins are thus identical except in their NH, ends,
where the first 21 amino acids of sIL-1ra are substituted by four amino acids
in ic[L-1ra.

Expression of transcripts encoding sIL-1ra and icIL-1ra is differently
regulated. The biological significance of icIL-1ra is still unclear.

Considering that IL-1 is involved in pathogenesis of many diseases it is
evident the need of having available medicaments useful to limit the unhealthy
effects of IL-1.

SUMMARY OF THE INVENTION

An object of the present invention is to provide an IL-1 antagonist
active against both IL-1a and IL-1B and against a combination of them.

A further object of the present invention is to provide a DNA sequence
encoding an IL-1 antagonist and a method for obtaining such new antagonist
by the recombinant DNA technique.
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It 1 WD 96/12022 PCTI EP95/ 04023 -3 Another further object of the present

i nvention is to provide the antagonist in substantially purified formin
order to be suitable for use in pharmaceutical conpositions active in

pat hol ogM®9&/12822 require IL-1 inhibition. Further objects BAUWERSMAZHhges of
the invention wll be evident in the 5 follow ng description. BRI EF

DESCRI PTI ON OF THE FlI GURES AND SEQJEN'&E LI STING Figure 1 describes the DNA
sequence and the sequence of the protein, for the portion not in comon,
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r ecodbi rfgHowing deseription. Fi gure 4 describes the effects of iclL-lraU on IL-1
i nduced expression of E-selectin in endothelial cells. SEQID NG 1
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NG 8 repor jluence encoding icilL-1ral faor_the _portion not in
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Figure 3 describes the Western blot analysis of recombinant icIL-1rall.
Figure 4 describes the effects of icIL-1rall on IL-1 induced expression of
E-selectin in endothelial cells.
SEQ ID NO:1 reports the sequence of an oligonucleotide named IRAS for
20 usein RT-PCR.
SEQ ID NO:2 reports the sequence of an oligonucleotide,
corresponding to nucleotides 69-70 of B-actin cDNA, for use in RT-PCR.
SEQ ID NO:3 reports the sequence of a  backward
oligonucleotide, complementary to nucleotides 430-449, for use in RT-PCR.
‘ 25 SEQ ID NO:4 reports the DNA sequence encoding sIL-1ra for the
portion not in common.
SEQ ID NO:5 reports the amino acid sequence of s[L-1ra for the portion
not in common.
SEQ ID NO:6 reports the DNA sequence encoding three amino acids of
30 icIL-1ral for the portion not in common.
SEQ ID NO:7 reports the three amino acids of icIL1-ral for the portion not
in common. _
SEQ ID NO:8 reports the DNA sequence encoding icIL-1rall for the
portion not in common.
35 SEQ ID NO:9 reports the amino acid sequence of icIL-1rall for the
portion not in common.



portion not in common. } WO 96/ 12022 PCT/ EP95/ 04023 -4 SEQ I D NO 10 reports
t he DNA sequence encoding IL-Ira for the portion in common. Wth regard to

guestions related to the "Patentin EPO' program for th Lon of
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sequence in order to permt the encoge of the first amno acid 5 u and
further in order to avoid the formation of a stop codon in the inner side
of the sequence. SEQ ID NO 11 reports the am no acid sequence of IL-Ira
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SDS- PAGE. 2 e new reconbl nan oni st shows -1 1nhibitory activity.
| n19 he apeBsérall fipgmentinpbin commoncwihthefotheeH1g8%s and easiness, the

presently k'smg IDFNO:1 5 arepbfts | thE DRI decifenice | dncblihg! thee domipletd-rdiLal ) ,
whereas the  new antagoni St here described and object of the present
|nventllbﬁ1-|s_defi_ned as iclL-lra type Il (iciL-iral). 30 Exanpl es of .
pat hol ogi es SEQ Vi QMOt 1 répotsathe agtino sicidiseqenicagoft contpbeteiicliedtalbn can be
advant ageousl y used for prophylactic, therapeutic or diagnostic use are

rheumatoid arthritis, septic shock, acute nyelononocytic |eukaem a,
i nh3ino DESCRIPTIONtOBTHE INVAENIIION at i on agai nst host, acquired
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DNA encoding icIL-1ra a new 63 base pairs (bp) sequence between the first
icIL-1ra specific exon and the internal acceptor site of the first exon of sIL-1ra.

By RT-PCR experiments the present inventors found that this new

20 transcript is expressed in activated monocytes and fibroblasts and in
polymorphonuclear cells (PMN).

Expression in COS cells revealed that this new antagonist is mostly
intracellular and has a molecular weight (MW) of approximately 25 KDa
in SDS-PAGE.

25 The new recombinant antagonist shows IL-1 inhibitory activity. '

In the present application, for reason of cleamess and easiness, the
presently known icIL-1ra are indicated as icIL-1ra type I (ic[L-1ral), whereas the
new antagonist here described and object of the present invention is defined as
icIL-1ra type II (icIL-1rall).

30 Examples of pathologies in which the new antagonist according to
the invention can be advantageously used for prophylactic, therapeutic or
diagnostic use are rheumatoid arthritis, septic shock, acute
myelomonocytic leukaemia, immunological reaction of transplantation against
host, acquired immunodeficiency syndrome (AIDS), ulcerative colitis and all

35 autoimmune diseases in general.

An embodiment of the invention is the administration of a
pharmacological active amount of icIL-1rall to people having a high risk to

1



! An enbodi ment of the invention is the administration of a pharnacol ogi cal
active anount of iclL-1rai to people having a high risk to 9 01 WO
96/ 1202 P95/ 04023 -5 devel op pathologies requiring IL-1 inhibition or
‘to peoplagggg/?ggtgy showi ng pat hol ogi es |ike sepsis. An exdifpi&P950442¢
category above cited are patients waiiing for a surgical operation. 5 Any
route of adm nistration conpatible with the active principle can be used,
but particularly preferred is the parenteral admi nistration because it
per m t sdevelopy pathologing requirimgsiL-4y dnhibitiorf becte pepple already shewing it is

prefera Atﬁofdgeg?\ﬁlﬁégé gation of a endovenous bolus just before, during or
after the surgical q The dose of .iclL-,10 WE to be adm nj stered

eration, [
depends on tﬁ@wgle&ft[lﬁ@a%erxa oy eled ara pyients avaising fog arragal wei ght
and t heopétdhighdual response of the patient. The dosage can be between 0.05
and 30 ng/ Kg bod I ght _and .the. prefer e dase,i s between 0.1 and 10
ng/ Kg body méiﬂgh%(?‘\{}%hg?p@%ﬁ%?ﬂ(?'gﬁ?meﬁ ic?si"Y‘i%bnthForacB&? Erngile €A% can be
pr epar ebe iused;] but nparticalarly fpreferredniy i theraremteracadmeniptration peeagadt a
sui t abl | £ Vehi . [ ral adm nistration are well
known iﬁeﬁlg @rﬁavgnggcg@insé&fsg&émgégﬁgf:@; water, saline solution, Ringer
sol uti on andFdexthissesasameitvishpraferable the radministratione rofanaendovefous

exci pi e [ r o) b NLAI h o] : {14t S, jcity. 20
The IOr eﬂéol}?glt Os?l g?‘ot_rﬁfedci %é?égoﬁétri S}rlg %‘g#‘g_‘g O?Er?%deﬂd g?}? ’Uébcdg o%%- t oy t he
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ohect{ Lo, 88 ARGt ki kO ol 17 31 W AR AER 07, 2
in t he e¥ample; Hyater, saline solution, Ringer solution and dextrose.

The vehicle can contain smaller amounts of excipients in order to
maintain the solution stability and isotonicity.

20 The preparation of the cited solutions can be carried out according to

the ordinary modalities and preferably the icIL-1rall content will be comprised
between 1 mg/ml and 10 mg/ml.
Further examples of pathologies wherein the new antagonist according
to the invention can be advantageously used for prophylactic, therapeutic
‘25 diagnostic purpose are rheumatoid arthritis, septic  shock, acute
myelomonocytic leukaemia, immunological reaction of transplantation against
host, acquired immunodeficiency syndrome (AIDS), ulcerative colitis and all
autoimmune diseases in general.
The present invention has been described with reference to the specific
30 embodiments, but the content of the description comprises all modifications
and substitutions which can be brought by a person skilled in the art without
extending beyond the meaning and purpose of the claims.
In the following part some methods for obtaining the invention will
be described, although equivalent materials and methods can be used. The
35 following examples are therefore purely illustrative and non-limiting of the
invention.




extendi ng beyond the nmeaning and purpose of the claims. In the follow ng

part sone methods for obtaining the invention will be described, although
equi val rials and methods can be used. The 35 fol}eWEpiRd3NP! €s
are th ‘?@f%ﬂg&%urel y illustrative and non-limting of the I nvent?(zgn. WO

96/ 12022 PCT/ EP95/ 04023 .6 EXAMPLE 1.6C oni ng and characterisation of
iclL-trall MATERI ALS AND METHODS Reagents 5 The follow ng comrercially
avai lable re nts were used for culture and separation of cells:
pyrogerﬁ&ﬁme and distilled water for clinical use; RPM 1640 nedi um
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cyt ocerthr Limghkg amébonytél'l)ésatmadsayul ture mediumroutinely used for PW and
nonocytes was RPM 1640 with 2 nM L-gl utam ne and 10% FCS. 25 Hunan
endot hel i al cells (EC) were obtained fromunbilical veins and cultured, .

descrieells n detail in the literature (Al lavena P., Paganin C.,

'Vart' n- Padurgynan %ﬁrclﬂa@n m Qi‘d) és Ewere”%&ﬁﬁl'a?éd) ffofa . tMent ovani
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killing of actinomycin D treated tumour cells by human mononuclear cells.
J. Immunol. 132:936, 1984. Cells were recovered at the interface, washed

20 twice in saline and resuspended in the medium.

PMN and monocytes recovery was higher than 90% and purity higher
than 98%, as assessed by morphological examination of stained
cytocentrifuged cells. The cell culture medium routinely used for PMN and
monocytes was RPMI 1640 with 2 mM L-glutamine and 10% FCS.

25 Human endothelial cells (EC) were obtained from umbilical veins and .
cultured, as described in detail in the literature (Allavena P., Paganin C,,
Martin-Padura L, Peri G., Gaboli M., Dejana E., Marchisio P.C., Mantovani A,
Molecules and structures involved in the adhesion of natural killer cells to
vascular endothelium, J. Exp. Med., 173:439, 1991).

30 Confluent cells at 2nd-5th passage maintained in M199 medium with
10% FCS supplemented with ECGS (50 pg/ml) and Heparin (100 pg/ml) were
routinely used.

COS cells were cultivated in DMEM medium with 10% FCS and 8387
fibroblast cells in RPMI 1640 medium with 10% FCS.

35 After the appropriate treatment, cells were examined for IL-1ra mRNA or
IL-1ra protein as described below.
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Elmer Cetus) and 4 mg/ml of each specific primer (see below). Amplification
(30 cycles) was carried out in an automated thermal cycler (Perkin Elmer Cetus)
at 95°C, at 55°C and at 72°C for 1.5 min each.

20 Amplified products were run through a 1% ethidium bromide-stained
agarose gel along with molecular weight standards (Boehringer Mannheim,
Mannheim, Germany).

Oligonucleotides were synthesised by the phosphoramidite method.
The sequences of oligonucleotides used to selectively amplify ic[L-1ra were
.25 identical to those described in Haskill S. et al., Natl. Acad., USA, 88:3681, 1991.
In particular, the authors used oligonucleotides GM397 (indicated here
as IRA 1) and GM368 (IRA 4).
For icIL-1rall amplification the authors used IRA 4 and IRA 5 (SEQ ID
NO:1), which specifically recognises the extra exon described here included in

30 the icIL-1rall sequence.

For B-actin amplification the forward oligonucleotide 1is reported in
SEQ ID NO:2, corresponding to nucleotides 60-79 of B-actin cDNA.
The backward oligonucleotide is reported in SEQ ID NO:3, complementary to
nucleotides 430-449. Amplification products were subcloned (TA Cloning

35 System, Invitrogen, San Diego, CA) and sequenced by the dideoxi chain
termination method.




SEQ I D NO 2, corresponding to nucleotides 60-79 of B-actin cDNA. The ‘
backward ol i gonucl eotide is reported in SEQ 1D NG 3, conplenentary to

nucl eot i des 430-449. Anplification products were subcloned (TA Cloning 35
Syst emWP#6il2823gen, San Di ego, CA) and sequenced by the & 04024i n '
term nation nethod. WO 96/12022 PCT/ |§P95/ 04023 -8 Expression of iclL-Ira
products in COS cells The cDNAs containing 32 bp of the 5'-untraslated
region, the conplete open reading frame and 6 bp (including the stop
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A commercial ELISA test (Amersham, Buckinamshire, UK) that
identifies both sIL-1ra and icIL-1ra was used. For the Western blot analysis
polyclonal antisera of two rabbits and of one goat were used.

20 COS cells lysates samples and supernatants were run on 12.5% SDS-
PAGE electrophoresis and then blotted onto a nitro-cellulose filter (Stratagene,
La Jolla, CA, USA).

Incubation with primary and secondary antibodies was carried out

according to standard protocols. The primary antibody was an anti-IL-1ra rabbit .
25 polyclonal antibody.

The secondary antibody was a goat anti-rabbit immunoglobulin fraction
linked to horseradish peroxidase (Amersham). Inmunoreactive protein
fraction bands were revealed by a chemiluminescence-based procedure
(ECL Detection, Amersham) according to manufacturer's instructions.

30
Il-1-induced expression of E-selectin on EC
Confluent EC cultivated in 96 well plates (Falcon) were incubated for
30 minutes with an amount of transfected COS cells lysate (see above)
corresponding to 25 to 100 ng of recombinant IL-1ra (either icIL-1ral or icIL-
35  1rall) as assessed by a specific ELISA assay (Amersham).
As a control, an equal amount of COS lysate obtained from mock
transfected cells was used in parallel. Next, EC were exposed for 6 hours to
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Confluent EC cultivated in 96 well plates (Falcon) were incubated for 30
mnutes with an amount of transfected COS cells lysate (see above)
correspondi to 25 to 100 ng of reconbinant IL-ira (either icilL-lral or
iclL- 35“'929?1[2 23s assessed by a specific ELI SA assay (AnePSHERJS/0408 o
control, an equal anount of COS | ysate. obtained fromnock transfected
cells was used in parallel. Next, EC were exposed for 6 hours to It WO
96/ 12022 PCT/ EP95/ 04023 -9 0.1-1 ng/mM human reconbjinant 1L-1B. The
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Fig.1) lspeoudphotbmabht(&ilowblae4%m’ayetmtgthg sequence of icl L ira (Fig.1) by
RT-PCR. Anplified products from human PMN were subcl oned and sequenced. In

addition to the previously known sequence of iclL-ira, the inventor 15
i sol at eRESHludifer of clones whose sequences were identical to the published

iclL-ir . h the notabl e except ion of an extra sequence
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20 the first exon of sIL-1ra (Fig.1).
The predicted amino acid sequence is shown in Fig.1. The new protein
(thereafter referred to as icIL-1ra type II) has the first three amino acids at the
NH, terminus in common with the classical icIL-1ra (icIL-1ra type I), followed
by anew sequence of 21 amino acids. The rest of the two proteins is identical.
‘ 25 Curiously, the junction with the internal acceptor site of the first exon of
sIL-1ra always generated, both for sIL-1ra and icIL-1ral and for icIL-1rall, the
same amino acid residue, i.e. glutamic acid (Fig.1).
The most striking characteristic of the inserted amino acid extra sequence
is the presence of seven glycin residues, six of which are consecutive. Glycin
30 residues are flanked on both sides by glutamic acid residues. icIL-1rall consists
of 180 amino acids.
The overall hydrophilic pattern of icIL-1rall is similar to that of icIL-1ral,
still lacking an hydrophobic leader peptide at the NH, terminus.




of 180 am no acids. The overall hydrophilic pattern of iclL-lIral is simlar

to that of icl L iral, still lacking an hydrophobic | eader peptide at the
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an expected anplified product of 33 bp. 5 As shown in Fi g.2, transcripts

encoding iciL-irall were detectable in PMA-, IL-1- and TNF-acti vated
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a

iclL-ir foun ysa 20 Rc&n‘o iclL-1ral ﬁ]%rated as
a predom nanflsganBMBY, 261 tr Qésacﬂt‘fﬁ_e 2 sﬁ qwgd, ankely
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E- sel ecéibtisiing andsehaendhgcel | s, because this assay is sensitive
(detectabl e m%uctlon at 100 pg/m IL-1, or less) and rapid (6 hours
incubation with IL-1). Lysates of mpck transfected COS cells did not '
si gni f i Eapression of eetombinaut ieJLr1ralli vity. 30 iclL-Iral had no agonistic
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supernatants were examined by Western blot.

The polyclonal antisera used in these experiments recognised equally well
icIL-1rall and icIL-1ral (Fig.3). Most, if not all, of icIL-1rall and icIL-1ral were
found in cell lysates.

20 Recombinant icIl:-1ral migrated as a predominant band of 22 KDa,
whereas icIL-1rall showed a mass of approximately 25 KDa.

Inhibition of IL-1B activity by recombinant icIL-1rall
Recombinant icIL-1rall was examined for IL-1 inhibiting activity. To
25 this aim the authors chose the IL-l-induced expression of E-selectin on ’
endothelial cells, because this assay is sensitive (detectable induction at 100
pg/ml IL-1, or less) and rapid (6 hours incubation with IL-1).
Lysates of mock transfected COS cells did not significatively
reduce the IL-1 activity.
30 icIL-1rall had no agonistic activity.
As shown in Fig4, recombinant icIL-1rall inhibited in a dose-
dependent fashion IL-1 activity.
These data provide evidence that icIL-1rall is indeed an inhibitor of IL-



‘f 1. WD 96/12022 -11 PCT/ EP95/ 04023 DI SCUSSI ON The inventors describe a
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transcrlme\m«penmm ndjtions. 1, TNF and phorbol esters in f| br obl asts
and by LPS ing h
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Overal |, thes®hdatesultndobtained: byt theénventorsnisaggest ralunewgoriganisation of
IL-1ra gene, in which an extra exon is located between the first exon of,
20 respectively, classical icIL-1ra and sIL-1ra. Use of this new exon generates a
polypeptide molecule which, still lacking a signal peptide, differs from icIL-1ral
at its N terminus by the insertion of 21 amino acids, still remaining
inhibitory capacity against IL-1.
Use of altemative splicing to generate different IL-lra molecules
. 25  appears to be highly regulated. icIL-1rall transcripts were induced by IL-1, TNF
and phorbol esters in fibroblasts and by LPS in monocytes. In fibroblasts,
phorbol esters were found to selectively induce icIL-1ra transcripts, whereas IL-
1 and TNF induced both s[L-1ra and icIL-1ra mRNAs. In monocytes, IL-13,
which augmented both transcripts of sIL-1ra and icIL-1ral, failed to induce icIL-
30 lrall :
Finally, PMN, in which sllL-lra and icIL-1ra are costitutively
expressed and inducible, expressed very few transcripts, as pointed out by
RT-PCR. Overall, these data indicate that the mechanisms inducing the
differential splicing generating the three forms of IL-1ra are differentially
35 regulated in response to external signals.
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DESCRIPTION OF FIGURES
Figure 1

25 DNA sequence and predicted protein sequence of icIL-1rall compared .
to classical icIL-1ra(icIL-1ral) and sIL-1ra.

The upper part of Figure 1 shows DNA and protein sequences
specifically represented in sIL-1ra, icIL-1ral and icIL-1rall The lower part of
Figure 1 shows the sequence in common among the three forms of [L-1ra.

30 The entire sequences for each molecule are thus generated by the junction
of each specific portion with the common sequence. For clarity, the DNA
sequence of icIL-1ra starts from nucleotide 91 of the published 5' untraslated
sequence, and only 6 bp of the 3' untraslated sequence are reported.

The common IL-1ra sequence starts with the internal acceptor site located

35 in the first exon of sIL-1ra, corresponding to nucleotide 133 of the complete
icIL-1ral sequence and to nucleotide 88 of the complete sIL-1ra sequence.



‘' The common | L-ira sequence starts with the internal acceptor site |ocated
35 in the first exon of slL-lra, corresponding to nucleotide 133 of the
conplete icllL-1ral sequence and to nucl eotide 88 of the co ete slL-Ira
sequenceVOi/10200 96/ 12022 PCT/ EP95/ 04023 -13 Arrows i ndi cléfthEde (I RA
1 and IRA 5) and backward (IRA 4) ol;sgonucl eotides used for RT-PCR

anal ysis, as described in the text. The oligonucleotide IRA 5 recognises
only iclL-1rall DNA. 5 Figure 2 RT-PCR analysis of iclL-1rall expression in
di fferent celrrdwypdadichtes forwandS@RA f1 mndbR4: 5) (thbhch)vardmnﬁﬂtgt ¢ (B

and PWN e r b 'EPﬁC gryg% t| S then
di vi ded® f‘ gn'f‘i\xg&g%és ;(lgésée%)%eﬁgﬁé %ﬂal h?y&? W t c{“?ﬁl 8106:1 eo??c‘:légg | RA 5
(f or war digamcleehd S(tg;@m@papnhbtdbekregt DWAof iclL-1ral I transcripts,
and the other anplified with B-actin specific oligonucleotides (see

Material and Methods i Section). Anplified products were then exam ned
throijghﬁwét_hl di um brom de- stained agarose gel. Anplified products
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ure of iclL-i 1-i nduced expression of E-selectin on
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human I L- tlB Ahp hfile30 pRIdubts lwzgé thén &ﬁ?nﬂﬁdﬂhlroﬁgh Cdnl-- d:tlwdmnobrcﬂmdeval ent

anmounts o ce tai,ned fromce

t ransf eé%%?gﬁéﬁgegf%?@?&voggﬁ o esggngw‘g‘ P rg&c 8%% dl ?gﬂftﬁ t he

Mat g5 i abnaghe s bidd oftie standdfd eand ﬂmjampdmﬁednptdahmtsononetpnmhmg)mel i al

cells werg. frafﬂo 1Fthe ﬂghF} are indicated by a arrow. The specificity of these
bands was confirmed by subcloning and sequencing,

Figure 3
20 Western blot analysis of recombinant icIL-1rall
Cell lysates from COS cells transfected with DNAs encoding icIL-1ral
(2) or icIL-1rall (3) or with an empty vector which does not contain such
DNA (1) were examined by immunoblotting with an anti-IL-1ra rabbit
. polyclonal antibody. Molecular weight standards are indicated.
25

Figure 4
Effects of icIL-1rall on IL-1-induced expression of E-selectin on endothelial
cells
Endothelial cells were treated with 0.1 or 1 ng/ml of human IL-1B, with
30  or without 25-100 ng/ml of icIL-1rall or equivalent amounts of COS cell lysates
obtained from cells which were mock transfected by means of an empty vector,
as explained in details in the Material and Method section.
After 6 hours of incubation, the endothelial cells were examined for E-
selectin expression by an ELISA test performed on adherent cells.
35 The data reported are percentages of IL-1-induced E-selectin expression
for the control.
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t he cong rc%\(]. 96/ 12022 PCT/ EP95/ 04023 - 14 SEQUENCE LI ST o %NERAL

| NFORMVAY .“zxﬁi) APPLI CANT: (A) NAME: APPLI ED RESEARCH A HopinG
N.V. (B) STREET: 14 JOHN B. GORSI RAVEEGz(C) CI TY: CURACAO (E) COUNTRY:
NETHERLANDS ANTI LLES (F) POSTAL CODE (ZIP): NONE (G TELEPHONE:

599- 9639300 (H) TELEFAX: 599 [ E OF | NVENTI ON:

| NTERLEUKI N- 1 ANTAGONI ST (%‘F?%@R&&é’%@ NCES: 14 (iv) COWPUTER

READABL R )FERMRALAINMRMREMNEYPE:  Fl oppy di sk (B) COWUTER | BM PC

conpati ble (C). OPERATI NG SYSTEM PC-DOS/ M5-DOS (D) SOFTWARE: Patentl n

Rel ease #1.0'*NEFEYEANE1. 30 (EPO) (2) I NFORMATION FOR SEQ ID NO 1: (i)
SEQUENCE CHARACTERASTAGS: ARPAJED ENGTARCIDSYSEEMS BRE HOLDYNB) NTWPE: nucl ei c

acid (C STRANDEDNESS.,.Sknhgle T &~ | inear (ii) MOLECULE TYPE:
CDNA  (iii) HYPOT%T?(%&E:&N%; i?*é/‘@smxi%‘%% . NO (ix) FEATURE: (A
NAVE/ KEY: m sc_f e4EUrQTY { BYURRCEEAT] ON: 1. . 25 (D) OTHER | NFORVATI ON: / not e=

"RT- PCR ol i gonuc| epf idlgnrnamagdRiind iorr SEQUENCE DESCRI PTION SEQ I D NO
1. CTGACTTGTA TGAAGAAGGA GGIGG 25
(F) POSTAL CODE (ZIP): NONE

(G) TELEPHONE: 599-9639300

(H) TELEFAX: 599-9614129
(ii) TITLE OF INVENTION: INTERLEUKIN-1 ANTAGONIST
(iii) NUMBER OF SEQUENCES: 14 .
(iv) COMPUTER READABLE FORM:
(A) MEDIUM TYPE: Floppy disk
(B) COMPUTER: IBM PC compatible
(C) OPERATING SYSTEM: PC-DOS/MS-DOS
(D) SOFTWARE: PatentIn Release #1.0, Version #1.30 (EPO)
(2) INFORMATION FOR SEQ ID NO: 1:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 25 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO .
(iv) ANTI-SENSE: NO
(ix) FEATURE:
(A) NAME/KEY: misc_feature
(B) LOCATION:1..25
(D) OTHER INFORMATION:/note= "RT-PCR oligonucleotide
named IRAS"
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1:
CTGACTTGTA TGAAGAAGGA GGTGG 28
(2) INFORMATION FOR SEQ ID NO: 2:



*(2) INFORMATION FOR SEQ ID NO 2: 9 WD 96/12022 PCT/ EP95/ 04023 -15 (i)

SEQUENCE CHARACTERI STICS: (A) LENGTH. 20 base pairs (B) TYPE:

nucl ei ¢

,acid (CQWBS;I;% DEDNESS: single (D) TOPOLOGY: linear (ii) MOLECULE ;I;YPE:
[ Y

cDNA (i
"RT- PCR

NO 3:
nucl ei ¢

TYPE: cDNA (iii) HYPOTHETI CAL: NO .
NAME/ KEY: i st feat®lr ¥ PF BPUEERATP

STHETI CAL: NO (iv) ANTI-SENSE: NO (ix) FEAFCOREPIYRS

NAME/ KEY: m st feature (B) LOCATION: 1..20 (D) OTHER | NFORVATI ON: / not e=

ol i gonucl eotide correspondi ng‘1(5cr 60-79 of B-actin" (xi) SEQUENCE
DESCRI PTION: SEQ ID NO 2: GCGCTCGICG TCGACAACGG (2) | NFORVATI ON FOR SEQ I D

(i) SEOQUEREENCEARRERCRERIETESS: (A) LENGTH 21 base pairs

(B) TYPE:

acid (O &GHRANMREINESS: badenghfrs (D) TOPOLOGY: linear (ii) MOLECULE

i v) ANTI-SENSE: NO (ix) FEATURE: (A)
11..21 (D) OTHER | NFORMATI ON: / not e=

"RT- PCR backwar d old)gesrraNDmpiESke: séogqd enentary to 430-449" (xi) SEQUENCE

::)[E)S% PZI ON: SEQ | FB)NQOP&OGYW&%@QAAC GTACATGECT G (2) | NFORVATI ON FOR SEQ

(ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(ix) FEATURE:
(A) NAME/KEY: misc_feature
(B) LOCATION:1..20
(D) OTHER INFORMATION:/note= "RT-PCR ocligonucleotide
corresponding to 60-79 of B-actin"
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2:
GCGCTCGTCG TCGACAACGG
(2) INFORMATION FOR SEQ ID NO: 3:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 21 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
'(ii) MOLECULE TYPE: cDNA
{(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(ix) FEATURE:
(A) NAME/KEY: misc_feature
(B) LOCATION:1..21
(D) OTHER INFORMATION:/note= "RT-PCR backward oligonucleotide
complementary to 430-449"
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3:
GATAGACAAC GTACATGGCT G
(2) INFORMATION FOR SEQ ID NO: 4:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 87 base pairs

20

21



(i) SEQUENCE CHARACTERI STICS: (A) LENGTH. 87 base pairs 20 21 WD 96/12022 '’
PCT/ EP95/ 04023 (B) TYPE: nucleic acid (C) STRANDEDNESS:. single (D)
TOPOLOGY: linear (ii) MOLECULE TYPE: CDNA (iii) HYPOTHETI CAL: NO (iV)

ANTI - SENOR6/1Rf22( | x) FEATURE: (A) NAME/ KEY: CDS (B) LOCATRENERES04E3 (| x) ’
FEATURE: (A) NAME/ KEY: misc-feature (B) LOCATION:1..87 (D) OTHER

| NFORMATI ON: / not e- " Sequence of SIL-1rasnot in comon” (xi) SEQUENCE

DESCRI PTION: SEQ Ib NGO 4: GAATTCCGGG CTGCAGICAC AGA ATG GAA ATC TGC AGA

GCC CTC CGC AGT 508)MzxtvpEd umukleidCpsidrg Ay Leu Arg Ser 1 5 CAC CTA ATC ACT

CTC CIC CTC TTC %]@ \ G._ Hs Leu Ile Thr Leu Leu Leu Phe Leu Phe
Hs Ser 10 15 Z(CJ:TS’( gl: g&gﬁl &Fg& SEQ ID NO 5: (i) SEQUENCE
CHARACTERI STI CS: (B)ATOPEINGFH: 1kazm no acids (B) TYPE: amino acid (D)

TOPOLOGY: || ngar modddut.e MAdeCULARATYPE: protein (xi) SEQUENCE DESCRI PTI ON:
SEQIDNO 5. Met Qu lle Cys Arg Gy Leu Arg Ser H's Leu Ile Thr Leu Leu
Leu 1 5 10 451) PREPQTEETHEHE  H'S Ser 20

(iv) ANTI-SENSE: NO
(ix) FEATURE:
(A) NAME/KEY: CDS
(B) LOCATION:24..86
(ix) FEATURE:
(A) NAME/KEY: misc_feature

(B) LOCATION:1..87 '
(D) OTHER INFORMATION:/note= "Sequence of sIL-1lra not in
common"
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4:
GAATTCCGGG CTGCAGTCAC AGA ATG GAA ATC TGC AGA GGC CTC CGC AGT 50
Met Glu Ile Cys Arg Gly Leu Arg Ser
1 5
CAC CTA ATC ACT CTC CTC CTC TTC CTG TTC CAT TCA G 87
His Leu Ile Thr Leu Leu Leu Phe Leu Phe His Ser
10 15 20
(2) INFORMATION FOR SEQ ID NO: 5:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 21 amino acids
(B) TYPE: amino acid ‘
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5:
Met Glu Ile Cys Arg Gly Leu Arg Ser His Leu Ile Thr Leu Leu Leu
1 5 10 . 15
Phe Leu Phe His Ser
20
(2) INFORMATION FOR SEQ ID NO: 6:
(i) SEQUENCE CHARACTERISTICS:




*(2) INFORMATION FOR SEQ ID NO 6: (i) SEQUENCE CHARACTERISTICS: 87 It 0 WO
96/ 12022 PCT/ EP95/ 04023 -17 0 (A) LENGTH 42 base pai Es )(B) TYPEE 'rlll\J{(I;:Eei c
aci d C DNESS: single D) TOPOLOGY: linear (ii) MOLECUL

" cDNA (u)vuv ;ﬁﬁﬂ HETI CAL: NgO (|\(/))ANTI-SENSE NO (i x) FEATGREPIPRJ023

NANE/ KEY CDS (B) LOCATION: 33..41 (ix){sEEATURE: (A) NAME/ KEY:

m sc_feature (B) LOCATION: 1.. 42 (D) OTI—1I:ZR | NFORMATI ON: / not e= " Sequence of
intracellular IL-lra type I not in conmon" (xi) SEQUENCE DESCRI PTI ON: SEQ
ID NO 6: CAGAAGACEY GEFETCCTATPaRGEERGTCC CC ATG GCT TTA G 42 Met Ala Leu
1 0 (2) | NFORMATI 0N F@RpBEQucDeNOac?a (i) SEQUENCE CHARACTERISTICS: (A)
LENGTH. 3 am no aci cks PE. amno acid (D) TOPOLOGY: linear (i)
MOLECULE TYPE: prot®i T %952"3"3’% RERIPESCRIPTION. SEQ ID NO 7: Met Ala
Leu 1 (2) | NFORVATHONOPGROGEQ 1f2aNO;  8:

(ii) MOLECULE TYPE: cDNA

(iii) HYPOTHETICAL: NO

(iv) ANTI-SENSE: NO

(ix) FEATURE:
(A) NAME/KEY: CDS
(B) LOCATION:33..41

(ix) FEATURE:

. (A) NAME/KEY: misc_feature

(B) LOCATION:1..42

(D) OTHER INFORMATION:/note= "Sequence of intracellular
IL-1ra type I not in common"
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6:
CAGAAGACCT CCTGTCCTAT GAGGCCCTCC CC ATG GCT TTA G 42
Met Ala Leu
1
(2) INFORMATION FOR SEQ ID NO: 7:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 3 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
. (ii) MOLECULE TYPE: protein
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7:
Met Ala Leu
1
(2) INFORMATION FOR SEQ ID NO: 8:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 105 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear



(i) SEQUENCE CHARACTERI STICS: (A) LENGTH 105 base pairs (B) TYPE: nucleic
acid (C) STRANDEDNESS:. single (D) TOPOLOGY: |inear WD 96/ 12022

PCT/ EP95/ 04023 -18 (ii) MOLECULE TYPE: CDNA (iii) HYPOTHETI CAL: NO (iV)
ANT| - SEWSR6/13R2(i x) FEATURE: (A) NAMVE/ KEY: CDS (B) LOCATPENERS/044%,4 (i x)
FEATURE: (A) NAME/ KEY: nmisc_feature (B) LOCATION:1..105 (D) OTHER

| NFORMATI ON: / not e= " Sequence of int radé-lular IL-Ira type Il not in
comon” (xi) SEQUENCE DESCRI PTION: SEQ I D NO 8: CAGAAGACCT CCTGICCTAT
GAGGCCCTCC CG iATeotBCtLE TEYrBCTcoMAC TTG TAT 53 Met Ala Leu Ala Asp Leu Tyr i

5 GAA GAA , g GGA GAA GGT GAA GAC AAT GCT GAC TCA 101 Qdu
GuGyGycﬁAvgﬁIV%g%%' U Gy Gu Asp Asn Ala Asp Ser 10 15 20 AAG G
Lys (2) | NFORVARRTNSESRESEQ ID NO 9: (i) SEQUENCE CHARACTERI STICS:  (A)
LENGTH: 24 apd nopgghsig. (B) TYPE: anmino acid (D) TOPOLOGY: linear (ii)
MOLECULE TYPE: 'protein (xi) SEQUENCE DESCRIPTION: SEQ ID NO 9: Met Ala Leu
Al a Asp Leu Tyr G& OAMEGRY:FP Ay Ay Ay Ay Gu 1510 15 Ay Au Asp
Asn Ala Asp Ser Lys) 2@caTION:33..104

(ix) FEATURE:
(A) NAME/KEY: misc_£feature
(B) LOCATION:1..105
(D) OTHER INFORMATION:/note= "Sequence of intracellular
IL-1ra type II not in common"
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: '
CAGAAGACCT CCTGTCCTAT GAGGCCCTCC CC ATG GCT TTA GCT GAC TTG TAT 53
Met Ala Leu Ala Asp Leu Tyr
i 5
GAA GAA GGA GGT GGA GGA GGA GGA GAA GGT GAA GAC AAT GCT GAC TCA 101
Glu Glu Gly Gly Gly Gly Gly Gly Glu Gly Glu Asp Asn Ala Asp Ser
10 15 20
AAG G 105
Lys _
(2) INFORMATION FOR SEQ ID NO: 9:
(i) SEQUENCE CHARACTERISTICS:
() LENGTH: 24 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear ' .
(ii) MOLECULE TYPE: protein
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9:
Met Ala Leu Ala Asp Leu Tyr Glu Glu Gly Gly Gly Gly Gly Gly Glu
1 5 10 15
Gly Glu Asp Asn Ala Asp Ser Lys
20
(2) INFORMATION FOR SEQ ID NO: 10:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 474 base pairs

14



*(2) I NFORVATION FOR SEQ ID NO 10: (i) SEQUENCE CHARACTERI STICS: (A)
LENGTH. 474 base pairs 105 4 WO 96/ 12022 PCT/ EP95/ 04023 -19 (B) TYPE:

nucl ei ¢ aci d éC) STRANDEDNESS: single (D) TOPOLOGY: Ilnear l(ﬁll MOLECULE
‘TYPE: cDRIR%6(12932) HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO (i k6T (A
NAME/ KEY: CDS (B) LOCATION: 1..468 (ix),JfEATURE: (A) NAME/ KEY: m sc
feature (B) LOCATION 1..474 (D) OTHER 1 NFORMATI ON: / not e= "Conmon | L-1ra
seqg.; a Gwas added in the first position for software reason, so as the
first codon codes (BorT¥BEy zurdede aidt he creation of a stop codon in the
inner region of the mb@@ggm& 1£xi) SEQUENCE DESCRI PTI ON: SEQ I D NG
10: GAG ACG ATC TGC_CGA CcCC XGAAAATCCAGCAAGATGCAAGCC48 Au
Thr 1le Cys Arg PrdDSe?OPéLS?%rdlE%f Ser Ser Lys Met An Ala 1 5 10 15 TTC
AGA ATC TGG GATi GEBLMEMGPEO;AGDACC TTC TAT CTG AGG AAC AAC 96 Phe Arg Ile

Trp Asp Val Tyr Leu Arg Asn Asn 20 25 30 CAA CTA GIT
GCTGGATACﬁG‘&%%ﬁI&Qﬁ OGTC AAT TTA GAA GAA 144 QG n Leu Val Al a
Gy Tyr Leu G(avGANTPr3ENSER Nl Asn Leu G u G u 35 40 45 AAG ATA GAT GIG

GTA COC ATT GAG, CGEafdid . CCT CTG TTC TTG GGA ATC 192 Lys Ile Asp Val Val

Prolle Qu Pro H's a Leu Phe Leu Ay Ile 50 55 60
(A) NAME/KEY: CDS

(B) LOCATION:1..468
(ix) FEATURE:
(A) NAME/KEY: misc_feature
. (B) LOCATION:1..474
(D) OTHER INFORMATION:/note= "Common IL-lra seq.; a G was
added in the first position for software reason, so as the first codon
codes for Glu and so as the creation ©of a stop codon in the inner
region of the seqg. is avoided"
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10:
GAG ACG ATC TGC CGA CCC TCT GGG AGA AAA TCC AGC AAG ATG CAA GCC 48
Glu Thr Ile Cys Arg Pro Ser Gly Arg Lys Ser Ser Lys Met Gln Ala
1 5 10 15
TTC AGA ATC TGG GAT GTT AAC CAG AAG ACC TTC TAT CTG AGG AAC AAC 96
Phe Arg Ile Trp Asp Val Asn Gln Lys Thr Phe Tyr Leu Arg Asn Asn
20 25 30
CAA CTA GTT GCT GGA TAC TTG CAA GGA CCA AAT GTC AAT TTA GAA GAA 144
. Gln Leu Val Ala Gly Tyr Leu Gln Gly Pro Asn Val Asn Leu Glu Glu
35 40 45
AAG ATA GAT GTG GTA CCC ATT GAG CCT CAT GCT CTG TTC TTG GGA ATC 192
Lys Ile Asp Val vVal Pro Ile Glu Pro His Ala Leu Phe Leu Gly Ile
50 55 60
CAT GGA GGG AAG ATG TGC CTG TCC TGT GTC AAG TCT GGT GAT GAG ACC 240
His Gly Gly Lys Met Cys Leu Ser Cys Val Lys Ser Gly Asp Glu Thr
65 70 75 80
AGA CTC CAG CTG GAG GCA GTT AAC ATC ACT GAC CTG AGC GAG AAC AGA 288
Arg Leu Gln Leu Glu Ala Val Asn Ile Thr Asp Leu Ser Glu Asn Arg



CAT GGA GGG AAG ATG TGC CTG TCC TGI GIC AAG TCT GGT GAT GAG ACC 240 Hi's
Gy Ay Lys Met Cys Leu Ser Cys Val Lys Ser Ay Asp Qu Thr 65 70 75 80

AGA CTC.CAG CTG GAG GCA GIT AAC ATC ACT GAC CTG ACC GAG AAC AGA 288 Arg
Leu G rwbee1®2 Al a Val Asn Ile Thr Asp Leu Ser Qu Asn APGI/RRISHE9282022

PCT/ EP95/ 04023 -20 85 90 95 AAG CAG GAC AAG CCGC TTC GCC TTC ATC CGEC TCA
GAC AGT GGC CCC ACC 336 Lys @ n Asp L¥8-Arg Phe Ala Phe Ile Arg Ser Asp
Ser Ay Pro Thr 100 105 110 ACC AGI TTT GAG TCT GCC GCC TGC CCC GGT TGG
TTC CTC TGC ACA CGCG 3&% Thr Ser Phe Ggp Ser Ala Ala CysssPro Ay Trp Phe

Leu Cys_Thr Ala 115 120 125 ATG GAA CCT C CAG CT CC AAT
ATG CCTAMAGPEARGAEE 455 TRet®q Trarac ANy %}h C%? C%C% g&{%c Thf‘*;3 n Met
Pro AspLg@ @16 3spl3gs /85 $4€ AIGTEheATGe GG AEL MAASIT GLFARSTTE: CAG GAG GAC

GAG TAGTAC 474 Vgl Met Val Thr Lygo he Tyr Phe G n. Gu Asp Gu 145 (2)

| NFORMATI ON FOR SEQ I D NO_ 11: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH:
156 ani ACC &6TJETT GRF TICYPEEC HACNECGECH $93) TFOPACOSKE TGCR&Ey GCE i PEMOLECULE

TYPE: p‘h?} %'e@ frd )G1§|-:5Q~)EN§E ABSER BIL By E.ierQ DN d md widhr 1le Cys Arg
Pro Ser Gy Arg 1 Phe Arg Ile Trp Asp Val Asn. Gdn Lys 20 dn Leu Val
Ala Ay 35 Lys9le Asp Val Val1®¥0 25 Tyr Leu G'%°Qdy

ATG GAA GCT GAC CAG CCC GTC AGC CTC ACC AAT ATG CCT GAC GAA GGC 432
Met Glu Ala Asp Gln Pro Val Ser Leu Thr Asn Met Pro Asp Glu Gly
130 135 140
GTC ATG GTC ACC AAA TTC TAC TTC CAG GAG GAC GAG TAGTAC 474
val Met Val Thr Lys Phe Tyr Phe Gln Glu Asp Glu '
145
(2) INFORMATION FOR SEQ ID NO: 11:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 156 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear ’
{ii) MOLECULE TYPE: protein
{(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11:
Glu Thr Ile Cys Arg Pro Ser Gly Arg Lys Ser Ser Lys Met Gln Ala
1 . 5 10 15
Phe Arg Ile Trp Asp Val Asn Gln Lys Thr Phe Tyr Leu Arg Asn Asn
20 25 30
Gln Leu Val Ala Gly Tyr Leu Gln Gly Pro Asn Val Asn Leu Glu Glu .
35 40 45
Lys Ile Asp Val Val Pro Ile Glu Pro His Ala Leu Phe Leu Gly Ile
50 55 60
His Gly Gly Lys Met Cys Leu Ser Cys Val Lys Ser Gly Asp Glu Thr
65 70 75 80
Arg Leu Gln Leu Glu Ala Val Asn Ile Thr Asp Leu Ser Glu Asn Arg
85 90 95
Lys Gln Asp Lys Arg Phe Ala Phe Ile Arg Ser Asp Ser Gly Pro Thr
100 105 110



‘Y40 Prolle Qu Pro 55 Hs Ay Ay Lys Met Cys Leu Ser Cys 65 Arg Leu G n
Leu Lys Gn Asp Lys 70 du Ala Val Asn Ile 85 Arg Phe Ala Phe Ile Lys Ser
Ser Lys Met Gdn Ala 10 15 Thr Phe Tyr Leu Arg Asn Asn 3Q__Pro Asn_Val Asn

"Leu uVP39H822 1 s Ala Leu Phe Leu Gy lle 60 Val Lys sé’FT@%?S’%%G u Thr
75 80 Thr Asp Leu Ser Gu Asn Arg 90 95 Arg Ser Asp Ser Gy Pro Thr 100
105 110 i WD 96/ 12022 PCT/ EP95/ 04023 -Z1- 0 Thr Ser Phe Gu Ser Ala Al a Cys
Pro Gy Trp Phe Leu Cys Thr Ala 115 120 125 Met Qu Ala Asp G n Pro Val
Ser Leu ThArSexs AhEiLlupEer Adp & a CgeyProlGoy 1B% B LeyalysVBnr \Alla Thr Lys Phe
Tyr Phe A n G y,Asp Gu 145 150:355 125

Met Glu Ala Asp Gln Pro Val Ser Leu Thr Asn Met Pro Asp Glu Gly
130 135 140
Val Met Val Thr Lys Phe Tyr Phe Gln Glu Asp Glu
145 150 1558
(2) INFORMATION FOR SEQ ID NO: 12:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 21 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS:
. (D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(v) FRAGMENT TYPE: N-terminal
(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION:1..21
(D) OTHER INFORMATION:/note= "A portion of the
intracellular IL-1lra type II not in common"
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12:
Ala Asp Leu Tyr Glu Glu Gly Gly Gly Gly Gly Gly Gly Gly Glu Asp
1 5 10 15
. Asn Ala Asp Ser Lys
20
(2) INFORMATION FOR SEQ ID NO: 13:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 579 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO



(2) INFORMATION FOR SEQ ID NO 12: (i) SEQUENCE CHARACTERI STICS: (A
LENGTH. 21 amino acids (B) TYPE: am no acid (C) STRANDEDNESS:. (D)
TOPOLOGY: linear (ii) MOLECULE TYPE: peptide (iii) HYP -..NO (ivV)
ANTI - SEN@21 32 () FRAGVENT TYPE: N-terminal (iX) FEATU%‘LA"% KEY:
Peptide (B) LOCATION: 1..21 (D) OTHERJ,NFORVATI ON:/note= "A portion of the
intracellular IL-Ira type Il not in common" (xi) SEQUENCE DESCRI PTI ON. SEQ
ID NO 12: Ala Asp Leu Tyr Qu Qu dy Ay dy dy Ay Ay Ay dy Gu As
15 10 15 A@H’A@“ET%BN%érNst 20 (2) | NFORMATI oKl Foé SEé | DyNQ y13: (i;)
SEQUENCE CHARACTEHATSRECS: (A) LENGTH 579 base pairs (B) TYPE: nucleic
acid (O STRANDEHELI?S%ES}%%@ S( D) TOPOLOGY: linear (ii) MOLECULE TYPE:
cDNA (iii) HYPOTHETI CAL: ) 96/ 12022 PCT/ EP95/ 04023 -22 (iv) ANTI - SENSE:
NO (i x) FEATURE: (f)ALOCNENKERY..5TDS (B) LOCATION: 34..573 (ix) FEATURE:
(A) NAME/ KEY;;, M sdggt ure (B) LOCATION: 1..579 (D) OTHER
| NFORMATI ON: / note= "Intracellular IL-lIra type

(A) NAME/KEY: misc_feature

(B) LOCATION:1..579
(D) OTHER INFORMATION:/note= "Intracellular IL-lra type
II"
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13:
CAGAAGGACC TCCTGTCCTA TGAGGCCCTC CCC ATG GCT TTA GCT GAC TTG TAT 54
Met Ala Leu Ala Asp Leu Tyr
1 : Q
GAA GAA GGA GGT GGA GGA GGA GGA GAA GGT GAA GAC AAT GCT GAC TCA | 102
Glu Glu Gly Gly Gly Gly Gly Gly Glu Gly Glu Asp Asn Ala Asp Ser
10 15 20
AAG GAG ACG ATC TGC CGA CCC TCT GGG AGA AAA TCC AGC AAG ATG CAA 150
Lys Glu Thr Ile Cys Arg Pro Ser Gly Arg Lys Ser Ser Lys Met Gln
25 30 35
GCC TTC AGA ATC TGG GAT GTT AAC CAG AAG ACC TTC TAT CTG AGG AAC 198
Ala Phe Arg Ile Trp Asp Val Asn Gln Lys Thr Phe Tyr Leu Arg Asn
40 45 50 55
AAC CAA CTA GTT GCT GGA TAC TTG CAA GGA CCA AAT GTC AAT TTA GAA 246
Asn Gln Leu Val Ala Gly Tyr Leu Gln Gly Pro Asn Val Asn Leu Glu
60 65 70 ‘
GAA AAG ATA GAT GTG GTA CCC ATT GAG CCT CAT GCT CTG TTC TTG GGA 294
Glu Lys Ile Asp Val Val Pro Ile Glu Pro His Ala Leu Phe Leu Gly
75 80 85
ATC CAT GGA GGG AAG ATG TGC CTG TCC TGT GTC AAG TCT GGT GAT GAG 342
Ile His Gly Gly Lys Met Cys Leu Ser Cys Val Lys Ser Gly Asp Glu
90 95 100
ACC AGA CTC CAG CTG GAG GCA GTT AAC ATC ACT GAC CTG AGC GAG AAC 390
Thr Arg Leu Gln Leu Glu Ala Val Asn Ile Thr Asp Leu Ser Glu Asn
105 110 115



‘1" (xi) SEQUENCE DESCRIPTION: SEQ ID NO 13: CAGAAGGACC TCCTGICCTA
TGAGGECCCTC CCC ATG GCT TTA GCT GAC TTG TAT 54 Met Ala Leu Ala Asp Leu Tyr

15 GAA 5 GG GGA GGA GGA GGA GAA GGT GAA GAC AAT C TCA 102
"du Qu el y Ay Ay Ay Gu Ay Gu Asp Asn Al a Asp3BP¥pi02E o9
AAG GAG ACG ATC TGC CGA CCC TCT GGG AGA TCC AGC AAG ATG CAA 150 Lys

GQu Thr Ile Cys Arg Pro Ser Ay Arg Lys Ser Ser Lys Met @ n 25 30 35 GCC
TTC AGA ATC TGG GAT GIT AAC CAG AAG ACC TTC TAT CTG AGG AAC 198 Al a Phe
Arg |l e PEp 3 CHAIGASS ARG GFCLYTEC PRE e AT rCGCeTICAAGHC ABAT 4GC 4BC50 388 AAC

CAA CTA GEg aiFhsPALyd HegChe GRh AT GTEAALL TdD G 246  Asn G n
Leu Val Al a y Tyr Leu dn Ay Pro Asn Val n Leu Gu 60 65 70 GAA AAG

ATA GAT Gf6& GTA CCC ATT GABSCCT CAT GCT CTG3PTC TTG GGA 294 138 u Lys Ile
Asp Val Mat Rroatter@d gafPretHise Ace i@ucE@ecd:evc@wd@chQGclS&mATC é@/é\TGGGA
GGG AAG ATG JTGC.CIG.TCC TGT _GIC AAG TCT GGT. GAT GAG 342 |le Hs Gy Qy
Lys Met @5 {’gusg’ér%*ﬁ%“{/g‘grl_%a 8¢ QY PR P [rRGPEstet6YS ABE AGA CTC CAG
CTG GAG GCA GIT AAC ATGRACT GAC CTG AGC1@\G AAC 390 Thr180g Leu G n Leu
Gu Ala Vak h L 0 96/.12022
oC Epas Ra0aY by S ban e S RRE R o ek i ata ey Bhe R Q0S8TR2 o
GGC CCC 438 Mefy §lu\AlaGhep A3p Py VAR gSPhéew\ ThrPhsn Mee P ASRIGAsp Ser Ay
Pro 120 125 130 1355ACC ACC AGT TTT,gAG TCT GCC GCC J@C CCC GGT TGG TTC
CTC TGC ACA 486 Thr Thr Ser Phe Qu Ser Ala Al a s Pro Ay Trp Phe Leu

Cys Thr %6 QUSATEETCEEES AP T TAETTIGACPEABCCERE GRE TETAETC ACC ARP ATG
CCT GAC @A wddmeAvn1Mehr Gy Al TPEPPHE B1PTAUVARsp B8L Leu Thr Asn Met Pro

Au
ﬁ 170 175 180
(2) INFORMATION FOR SEQ ID NO: 14:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 180 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14:
Met Ala Leu Ala Asp Leu Tyr Glu Glu Gly Gly Gly Gly Gly Gly Glu
1 5 10 15
Gly Glu Asp Asn Ala Asp Ser Lys Glu Thr Ile Cys Arg Pro Ser Gly
20 25 30
Arg Lys Ser Ser Lys Met Gln Ala Phe Arg Ile Trp Asp Val Asn Gln
. 35 40 4s '
Lys Thr Phe Tyr Leu Arg Asn Asn Gln Leu Val Ala Gly Tyr Leu Gln
50 55 60
Gly Pro Asn Val Asn Leu Glu Glu Lys Ile Asp Val Val Pro Ile Glu
65 70 75 80
Pro His Ala Leu Phe Leu Gly Ile His Gly Gly Lys Met Cys Leu Ser
85 90 95
Cys Val Lys Ser Gly Asp Glu Thr Arg Leu Gln Leu Glu Ala Val Asn
100 105 110
Ile Thr Asp Leu Ser Glu Asn Arg Lys Gln Asp Lys Arg Phe Ala Phe



155 160 165 GGC GIC ATG GIC ACC AAA TTC TAC TTC CAG GAG GAC GAG TAGTAC 579
Gy VvVal Met Vval Thr Lys Phe Tyr Phe G n Qu Asp Gu 170 175 180 (2)

| NFORVATI ON FOR SEQ I D NO 14: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH:
180 ani WO 2/12822 (B) TYPE: amino acid (D) TOPOLOGY: |ineafCTH %’MQ@.ECULE
TYPE: protein (xi) SEQUENCE DESCRIPTION, SEQ ID NO 14: Met Ala Leu Ala Asp
Leu Tyr u du dy Ay dy dy dy Ay u 151015 dy Gu Asp Asn Al a
Asp Ser Lys GQu Thr Ile Cys Arg Pro Ser Gy 20 25 30 Arg Lys Ser Ser Lys
Met G n AI a Pheitrg Ile Trp AspraI Asn G n 35 40545 Lys Thr Phe Tyr Leu

Arg UV 5 Asn Val Asn
Leu A%ge eASpAg%)r 1? &C%/ E r{r gﬁe %55%9 élg)Pc&o Hs Ala Leu
Phe Leu Aylide Hs Ay Ay 135 Met Cys Leu SB40 85 90 95 Cys Val Lys Ser
Ay ASp Pgo%lgrl‘rf‘rlgiel—ﬁ&hgyg el a6 W 81Yal1aA8p 1RO AHGal1dy 11 e Thr Asp
Leu Arg Lys dn Asp Lys Arg Phe Ala Phe WD 96/ 12022
PCT/ EP95/464023 24 115 1269125 1le Arg Ser>Asp Ser Ay Pr a%Phr Thr Ser Phe
G u Ser Ahar¥ asOWerlBdbo 13d AA0 c1Prwa1Gyr Tap Bhe Lh-eupHey SydteneAl a Met G u
Ala Asp Adn Pro Val Ser 145 150 155 169 Leu Thr Asn Mi& Pro Asp Gu Qy
Val Met Val Thr Lys Ph& Tyr Phe 165 170’ n Gu Asp @

Gln Glu Asp Glu

180

’



175 It 0 WD 96/ 12022 PCT/ EP95/ 04023 -25- CLAIMS 1. Purified protein having

antagoni st activity against at . |least one of the substances selected from
,the grou ihsiing of interleukin a and 5 interl eukin B, r nts
t her eof,%ﬁgér)?g erised by the fact of conprising the am ng%géépaggggﬁence
reported in SEQID NO 12. 2. A purifigd protein having a t”:'j;% st—aetiui

agai nst at |east one of the substanceé: Ssel ected fromthe gr sup e dndAS BERY
of interleukin a and 10 interleukin B, or fragnments thereq cREPLARKD i sed
by the fact to have the amino aci dCieAiM8Bce reported in SEQ | D NO 1%
3. Apurified protein according to claim2, characterised by the fact o
being obtai ne%e%«/. reconmbi nant DNA techni que. 15 4. Isol ated DNA sequence
encodi ngla Al PERISHI daVINig, RRIRZORISt Aatiyifyaagainsts audeast anecopfii thet o

cl ai m 2. shbsthictsaseldcioti roat URAC egupOr dbﬂgsﬁﬂ%clo'f Mtérledliar acheri g by
the f ct.ctf 0] hﬁl nﬂ reported if-R S ?ID NO 13. GD [.sol.at ed DNA sequence
that 1 br FjeRkg 8, o e%&%@“ﬁa frsofneharactsased by theoract oficomprising No
1. 0 25 the Mamiomacidosgipience gepdreed N SEEIRING: 1@ncodi ng the protein
according to claim2. 8. Cell culture transfected with DNA encoding the
protein according to claim2. 30 9. Cell culture according to claim 2,
char act e2i sepusifiecherotem having iantagonisti acivityougainstrat ileast omid s of 1@he
Process I Q - t St e r ' . DNA_t echpj que
35 conpr PaoyaN) BUBRCR, bom! B8 SRNpT Ol R IR e’ oA %
cont 9 ni tiyedewmin Bsequeftagmante thergef rhasactemsast dwyeithe afasor @i hayet dhel ai m
2, WO 96hidhid 2adi¥ dqueréOfdpditeddh SBQIP Nepiyng and isol ating the encoded

wtei n.

3. A purified protein according to claim 2, characterised by the fact of being
obtained by recombinant DNA technique.

15

4. Isolated DNA sequence encoding a IL-1 antagonist having the amino acid
sequence according to claim 2.

5. Isolated DNA sequence according to claim 4, characterised by the fact of
20  having reported in SEQ ID NO:13.

6. Isolated DNA sequence that ibridizes with the probe having the sequence
reported in SEQ ID NO:1.

. 25 7. Vector comprising the DNA sequence encoding the protein according to
claim 2.

8. Cell culture transfected with DNA encoding the protein according to
claim 2.

30
9. Cell culture according to claim 2, characterised by the fact of being obtained
by mammalian cells.

10. Process for obtaining a I[L-1 antagonist by the recombinant DNA technique
35 comprising;

a) cultivating host cells as described in claims 8 and 9 containing a DNA

sequence able to produce the protein according to claim 2;



THI'S SHEET HAS BEEN REPLACED 11. Process of obtaining a IL-1 antagonist by
reconbi nant DNA techni que, characterised by the fact that the DNA sequence
is that reported in SEQID 5 NGO 13. 12. Use of a purlfled rot ei n_havi ng
the proW®96/1382rding to claim2, for nedical use. 10 13FC 'FEB”&FO

purified protein having the sequence _?gcordi ng to claim 2?2 for the
preparation of pharnaceutical conposi¥Pons active i nTHE8 BHEPOHRAS BEE§U i Ng
IL-1 inhibition. 14. Use according to claim 13, chfract qqrgpfng@y t fact
that thp) pellévtingaind isolatingthkenteded proteinhe group of—autorrmihe

pat hol ogi es. 15. Use accord| ng to claim14, characterised by the fact t hat
the pathology is selected fromthe group consisting of rheumatojd
arthritils, Brepess chobtejningaulle Impatagonisb byt irecombinaati DNAnteghwiqsgi cal

reactiopy %ﬂ?‘%@?% PhYh8!fabfl el RETNA Htlencd CRUiHaP Febditn W SEQIENCY

syndromg erative coll
5

12. Use of a purified protein having the protein according to claim 2, for
medical use.

10 13. Use of a purified protein having the sequence according to claim 2 for the
preparation of pharmaceutical compositions active in pathologies requiring IL-1

inhibition. '

14. Use according to claim 13, characterised by the fact that the pathology is
15 selected from the group of autoimmune pathologies.

15. Use according to claim 14, characterised by the fact that the pathology 1is

selected from the group consisting of rheumatoid arthritis, septic shock,

acute myelomonocytic leukaemia, immunological reaction of transplantation
20 against host, acquired immunodeficiency syndrome (AIDS), ulcerative colitis.



