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- antigens. Many classifications of hypersensitivity exist. Some are based on the time

required for symptoms or skin test reactions fo appear after exposure to an antigen

20 (e.g., immediate and delayed hypersensitivity), on the type of antigen (e.g., drug
reactions), or on the nature of organ involvement. Classifications are generally.
oversimplified and do not take into account that more than one type of immune
response may be occurring or that more than one type may be necessary to pro'duce
immuriological injury. The most widely used classification is the following:

25 Type | or immediate hypersensitivity is IgE-mediated. It is also called common
allergy. Immediate hypersensitivity (type 1) reactions are due to the binding between
antigen and IgE on mast cells or basophils.

Disorders with type | hypersensitivity reactions are also called . atopic diseases,
they include allergic rhinitis, allergic conjunctivitis, atopic dermatitis, allergic extrinsic

30 asthma, urticaria, systemic anaphylaxis, for example. The incidence of asthma has
increased markedly, although the causes are largely unknown. Recently, a marked
increase in typé | reactions has been noted in relation to exposure to water-soluble
proteins in latex products (e.g., rubber gloves, dental dams, condoms, tubing for

respiratory equipment, catheters, particularly among medical personnel and patients
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20  or by macrophage phagocytosis, predominantly within the spleen. In vitro studies have
shown that in the presence of complement some complement-binding antibodies (e.g.
the blood group antibodies anti-A and anti-B) cause rapid hemolysis. Others (e.g. anti-
LE antibodies) cause a slow cell lysis; still others do not damage cells directly but cause
theiriadherence to and destruction by phagocytes. In contrast, Rh antibodies on red

25 blood cells do not activate complement, and they déstroy cells predominantly by
extravascular phagocytosis. Examples in which the antigen is a component of tissue are
early acute (hyperacute) graft rejection of a transplanted kidney, which is due to the
presence of antibody to vascular endothelium, and Goodpasture's syndrome, which is
due to reaction of antibody with glomerular and alveolar basement membrane

30 endothelium. In experimental Goodpastdre‘s syndrome, complement is an important
mediator of injury, but the role of complement has not been clearly determined in early

acute graft rejection.



3 Exanpl es of reactions due to haptenic coupling with cells or tissue

i ncl ude many of the drug hypersensitivity reactions (e.qg.
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viral hepatitis antigen; systemic lupus erythematosus; rheumatoid arthritis; polyarteritis;
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glomerulonephritis; chronic membranoproliferative glomerulonephritis; and associated
renal disease. In bronchopulmonary aspergillosis, drug- or serum-induced serum
25 sickness, and some forms of renal disease, an IgE-mediated reaction is thought to
| precede the tybe Il reaction. '

The standard animal models of type Il reactions are the local Arthus reaction
and experimental serum sickness. In the Arthus reaction (typically a local skin reaction),
animals are first hyperimmunized to induce Iargg amounté of circulating IgG antibodies

30 and then are given a small amount of antigen intradermally. The antigen precipitates
with the excess IgG and activates complement, so that a highly inflammatory,
edematous, painful local lesion rapidly appears (by 4 to 6 h) and may progress to a

sterile abscess containing many polymorphonuciear cells, and then to tissue necrosis. A
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20 may undergo differentiation into epitheloid cells or multinucleate giant cells. A collection
of these cells forms a granuloma. Local tissue damage is an unwanted side-effect of this
otherwise protective immune response. If the DTH response is absent or impaired,
however, T-lymphocytes are unable to localise the invading micro-organism and patients
develop invasive aggressive disseminated disease, such as acute tuberculosis.

25 Contact dermatitis to occupational and other antigens is also a type IV reaction.
Agents, which cause this are usually of comparatively low molecular weight (< 1 kD) and
not immunogenic on their own, instead, 'they are highly reactive molecules that bind
covalently to skin or tissue proteins. The sensitising chemical is known as a hapten and
the host protein it combines with as the carrier. The range of potential sensitising

36 antigens is wide. Two phases of pathogenesis are recognised: the induction phase and

" the elicitation phase. In the induction phase, antigen-presenting cells in the skin, knqwn
as Langerhans’ cells, bind the hapten-carrier protein complex and present it to T- -
lymphocytes in association with MHC class Il antigen. Induction of T-cells may occur

after months of exposure to small amounts of antigen. Re-exposure to the relevant



| ynphocytes in association with MHC class Il antigen. Induction of T-cells
may occur after nonths of exposure to small anounts of antigen.
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Often, eczema refers to vesicular dermatitis, but sometimes the term is restricted
20 eczema to mean chronic dermatitis. Some also refer to dermatitis as spongiotic
dermatitis because spongiosis (intraepidermal edema) is a histologic feature

Contact Dermatitis is an acute or chronic inflammation, often asymmetric or
oddly shaped, produced by substances contacting the skin and causing toxic (irritant) or
allergic reactions.

25 Diagnosis of hypersensitivitiy reactions depend on the type of reaction involved.

A type IV reaction can be suspected when an inflammatory reaction is
characterised histologically by perivascular lymphocytes and macrophages. Delayed
hypersensitivity skin tests and patch tests are the most readily available methods of
testing for delayed hypersensitivity.

30 To prevent exacerbation of contact dermatitis, patch tests are performed after

‘ the contact dermatitis has cleared. The suspected allergen. (in appropriate
concentration) is applied to the skin under a non-absorbent adhesive patch and left for

48 h. If burning or itching develops earlier, the patch is removed. A positive test consists

of erythema with some induration and, occasionally, vesicle formation. Because some
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rug therapy are usually due to hypersensifivity; some cases of anemia,
20 thrombocytopenia, or agranulocytosis. Rarely, vasculitis develops after repeated
exposure to a drug (e.g. sulfonamides, iodides, penicillin), and interstitial nephritis (e.g.
methicillin) and liver damage (e.g. halothane) have been reported in circumstances
consistent with development of specific hypersensitivity.
The most serious example of drug hypersensitivity is anaphylaxis. However, the
25 most common drug reaction, by far, is a morbilliform rash, again of unknown etiology.
Fever and urticarial reactions are also relatively common consequences of drug allergy.
When animal sera were used for therapy, serum sickness was a compliéation, but
animal sera are rarely used today. A serious serum sickness-like syndrome of unknown
‘pathogenesis without high levels of circulating IgG antibody but usually associated with
30  IgE antibodies can occur, especially with drugs such as penicillin.
Drug hypersensitivity reactions are based on the capacity of proteins and large
polypeptide drugs to stimulate specific antibody production by straightforward
immunologic mechanisms. Perhaps the smallest molecule that is potentially antigenic is

glucagon, with a molecular weight of about 3500. Most drug molecules are much
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Cross-| react with penicillin, so that pemcﬂlln—sensmve patients often react to them as well
20 Cross-reactions occur with cephalosporins to a lesser degree. Treatment with a
cephalosporin should be started with great caution if the patient has a history of a
severe reaction (e.g. anaphylaxis) to penicillin. |
Hematologic antibody-mediated (cytotoxic, type ) drug reactions may develop
by any of three mechanisms: In penicillin-induced anemia, the antibody reacts with the
25  hapten, which is firmly bound to the red blood cell membrane, producing agglutination
and increased destruction of red blood cells. In stibophen- and quinidine-induced
thrombocytopenia the drug forms a soluble complex with its specific antibody. The
complex then reacts with nearby platelets (the "innocent bystander” target cells) and
activates complement, which alone remains on the platelet membrane and induces cell
30 lysis. In other hemolytic anemias, the drug (e.g. methyldopa) apbears to alter the red
blood cells surface chemically, thereby uncovering an antigen that induces and then
reacts with an autoantibody, usually of Rh specificity.
Toxic-idiosyncratic and anaphylactic reactions are sufficiently unique in kind or in
tihe such that the offending drug is usually easily identified. Serum sickness-type
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Thi s, serdings, most commonly hydralazine and procainamide. The syndrome is associated with
20 a positive test for antinuclear antibody and is relatively benign, sparing the kidneys and

CNS. Penicillamine can produce SLE and other autoimmune diseases, most notably

myasthenia gravis.

In 1989, an endotoxin-induced serum activity that induced interferon-y (IFN-y)

25  obtained from mouse spleen cells wés described (Nakamura et al., 1989). This serum
activity functioned not as a direct inducer of IFN-y but rather as a co-stimulant together

with IL-2 or mitogens. An attempt to purify the activity from post-endotoxin mouse serum
revealed an apparently homogeneous 50-55 kDa protein. Since other cytokines can-act

as co-stimulants for IFN-y production, the failure of neutralizing antibodies to IL-1, 1L-4,

30 IL-5, IL-6, or TNF to neutralize the serum activity suggested it was a distinct factor. In
1995, the same scientists demonstrated that the endoftoxin—induced co-stimulant for
IFN-y production was present in extracts of livers from mice preconditioned with P.
acnhes (Okamura et al., 1995). In this model, the hepatic macrophage population

(Kupffer cells) expand and in these mice, a low dose of bacterial lipopolysaccharide
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20 diabetes, which can be accelerated and synchronized by a single injection of
cyclophosphamide. 1L-18 mRNA was demonstrated by reverse transcriptase PCR in.
NOD mouse pancreas during early stages of insulitis. Levels of IL-18 mRNA increased
rapidly after cyclophosphamide treatment and preceded a rise in IFN-y ‘mRNA, and
subsequently diabetes. Interestingly, these kinetics mimic that of IL-12-p40 mRNA,

25 resulting in a close correlation of individual mRNA levels. Cloning of the IL-18 cDNA
from pancreas RNA followed by sequencing revealed i'dentity with the IL-18 sequence
cloned from Kupffer cells and in vivo pre-activated macrophages. Also NOD mouse
macrophages responded to cyclophosphamide with IL-18 gene expression while
macrophages from Balb/c mice treated in parallel did not. Therefore, I1L-18 expression is

30 abnormally regulated in autoimmune NOD mice and closely associated with diabetes
development (Rothe et al., 1997).

IL-18 plays a potential role in immunoregulation or in inflammation by
augmenting the functional activity of Fas ligand on Th1 cells (Conti et al., 1997). [L-18 is
also expressed in. the adrenal cortex and therefore might be a secreted neuro-
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The family further includes several Poxvirus-encoded proteins which have a high
20. homology to IL-18BP (Novick et al.,, 1999). IL-18BP is constitutively expressed in the
- spleen, belongs to the immunoglobulin superfamily, and has limited homology to the IL-
1 type Il receptor. Its gene was localized on human chromosome 11913, and no exon
coding for a fransmembrane domain was found in an 8.3 kb genomic sequence (Novick

et al., 1999). ‘
25 Four human and two mouse isoforms of I1L-18BP, resulting from mRNA splicing
and found in various cDNA libraries and have been expressed, purified, and assessed
for binding and neutralization of IL-18 biological activities (Kim et al., 2000). Human IL-
18BP isoform a (IL-18BPa) exhibited the greatest affinity for IL-18 with a rapid on-rate, a
slow off-rate, and a dissociation constant (K(d)) of 399 pM. IL-18BPc shares the Ig
30 domain of IL-18BPa except for the 29 C-terminal amino acids; the K(d) of IL-18BPc is
10-fold less (2.94 nM). Nevertheless, IL-18BPa and IL-18BPc neutralize [L-18 >95% at a
molar excess of two. IL-18BPb and IL-18BPd isoforms lack a complete g domain and
lack the ability to bind or neutralize {L-18. Murine 1L-18BPc and iL-18BPd isoforms,
possessing the identical Ig domain, also neutralize >95% murine IL-18 at a molar
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i nhi bi tor@é{ngfrh %-"1?35932' -a nodel of type IV hypersensitivity results in an
attenuation of the hypersensitivity reaction in the animl as conpared to

control animals. The inventi ORyMMARY OF THE INVENTION

The present invention is based on the finding that treatment of mice with

20 inhibitors of 1L-18 in a model of type IV hypersensitivity results in an attenuation of the
hypersensitivity reaction in the animal as compared to control animals. The invention
therefore relates to the use of an IL-18 inhibitor for the manufacture of a medicament for
treatment and/or prevention of hypersensitivity disorders. The use of combinations of an

iL-18 inhibitor with an interferon and/or an inhibitor of TNF and/or inhibitors of

25 inflammation and/or anti-allergic drugs are also contemplated according to the invention.
In a further aspect, the invention relates to the use of an expression vector comprising

the coding sequence of an IL-18 inhibitor for the treatment and/or prevention of
hypersensitivity conditions. The invention further relates to the use of cells genetically
engineered to express IL-18 inhibitors for the prevention andfor treatment of

30 hypersensitivity disorders.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 shows that treatment with IL-18BP during challenge protects from contact
hypersensitivity (CHS). Mice were sensitized with DNFB at the back at day 0 and
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20 IL-18BP in wild type (WT) mice; triangles: saline in WT mice.

Fig. 4 shows that IL-18BP does not reduce vascular leakage during CHS. CHSAwas
induced in C57BL/6 mice: To monitor oedema caused by the CHS reaction,

Evans Blue was injected i.v. 2 h prior to challenge with DNFB. Mice were

25 sacrificed 24h later and ears processed to extract the dye that had leaked from
the vasculature and accumulated in the surrounding tissue. Vascular leakage

was assessed as amount of dye per mg of dried ear tissue corrected for the
concentration of Evans Blue in the serum and expressed as the ratio of

challenged vs. control ear. While treatment with IL-18BP at day 4 and day 5

-30 reduced sWelIing to 56% of the vehicle treated control (left panel, p < 0.01), there
was no significant difference in: vascular leakage between these two groups.

Both groups showed significantly increased edema as compared to the non

sensitized control group (p < 0.05 and p < 0.01). As a further control, mice were
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measured in triplicate by ELISA. The 20 cells obtained fromIL-18BP treated

m ce produced 8%’93-45% of the IFNy: found in the cultures of cells from
vehicls treated control animals. Fig. 7 shows that |L-18BP treatnent-
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from DNFB challenged ears were re-stimulated at 2 x 10° per well with plate-
‘bound anti—CD3 antibody. No further IL-18BP was added during the subsequent
24h culture period. IFN{ production was measured in triplicate by ELISA. The
20 cells obtained from IL-18BP treated mice produced only 45% of the IFNy found in

the cuitures of cells from vehicle treated control animals.

Fig. 7 shows that IL-18BP treatment reduces the number of IFNy producing cells in the
inflammatory infiltrate of the ear. Cell preparations from DNFB challenged ears
25 were stimulated with 50 ng/ml PMA* and 500 ng/mi lonomycin for 4h. Cytokine -
secretion was blocked by the addition of 2pg/ml brefeldin A for the last 2 h of the
incubation. Celis were then subjected to multicolor immunofluorescent staining
for intracellular IFNy and surface antigens. The IL-18BP treatment reduced the
fotal number of cells positive for IFNy staining to 78% of the vehicle control. The
30 IFNy was produced by CD8 T cells and to a lesser extent by CD4 T cells. No
IFNy was detected in NK cells and afT cells. (n.d., not detected; * Phorbol 12-
Myristate 13-Acetate)
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manuf acture ofn a5 dedhipiymph nbdds pergaiuppnt and/ or prevention of
hypersensitivity disorders. 20. Wthin the context of the present

invention, the expressions "hypersensitivity disorder” and "allergic
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Therefore the” invention relates to the use of an IL-18 inhibitor for the .

manufacture of a medlcament for treatment and/or prevention of hypersensitivity
disorders.

20 . Within the context of the present invention, the expressions “hypersensitivity
disorder” and “allergic disorder” are used synonymously. Both terms relate to disorders
or reactions caused by an inappropriate adaptive immune response. Hypersensitivity
reactions are the result of normally beneficial immune responses acting inappropriately
to foreign antigens, such as e.g. usually environmental macromolecules, which may lead

25 to inflammatory reactions and tissue damage. In hypersensitivity disorders, a normally
harmless stimulus, the allergen, triggers an immune response, which upon re-exposure,
is re-activated to generate pathological damage.

Hypersensitivity disorders, as well as their clinical symptoms and implications
have been described in detail in the “Background of the invention” and the use

30 according to the invention relates to, but is not limited to, the hypersensitivity disorders
mentioned therein. ' '

In a preferred embodiment of the present invention, the hypersensitivity disorder

is selected from the group consisting of disorders with type | hypersensitivity reactions,
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20 Disorders with type Il hypersensitivity involve reactions in which antibodies

forming immune complexes with antigen. Circulating complexes activate complement,
attach to red blood cells, which are then phagocytosed in the spleen, leave the
circulation and trigger inflammation in tissue spaces. This reaction is called Arthus
reaction. Alternatively, complexes are phagocytosed by macrophages which present
25  antigen, release cytokines and activate B and T-cells. IgE, IgA, 1gG, and IgM all form
complexes with antigen. Type lll reactions generally result from deposition of immune '
complexes in tissues, particularly the skin, joints and kidneys. Chronic immune complex
nephritis accounts for most cases of glomerulonephritis in humans. According to the
invention, hypersensitivity disorders of type lll comprise e.g. serum sickness due to
30 serum, drugs, or viral hepatitis antigen; SLE; rheumatoid arthritis (RA); polyarteritis;
cryoglobulinemia; hypersensitivity pneumonitis; bronchopulmonary aspergillosis; acute
glomerulohephriﬁs; chronic membranoproliferative glomerulonephritis; and associated

renal disease.
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20  certain individuals. The offending external agents can be water-borne agents such as
dissolved salts and minerals, encountered for example in environmental, mining,
metallurgical and chemical manufacturing operétions.

In another preferred embodiment of the invention, the hypersensitivity disorder is
contact dermatitis or contact hypersensitivity. Contact dermatitis, also a type IV reaction,

25 is a reaction to occupational and other antigens. Agents eliciting contact dermatitis are
usually of coniparatively Ibw molecular weight (< 1 kD) and not immunogenic on their
own, instead, they are highly reactive molecules that bind covalently to skin or tissue
proteins. The sensitising chemical is called a hapten and the host protein it combines
with is called the carrier. Many haptens eliciting contact dermatitis are known. In order to

30 find out whether an individual will develop contact dermatitis against a given sensitizer, a
suspected contact sensitiser is applied on the patient's back and covered for 48 hours.
The reaction site is inspected after 2 and 24 hours. In a positive response there is

inflammation and induration at the test site.
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it combines withis called the carrier. Many haptens eliciting contact
dermatitis are known. In order to 30 14ind out whether an i ndi vidual wll
devel op cont act dermatitis aga| nst a given sensitizer, suspect ed cont act

sensi ti ser | S Rk ek g e ;nslséaggynegg%},gﬁwg{eﬁﬂm Badfdoys.  The

reacti on si te | and ?'ésponse
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PCT/ EPO2/,083 ‘#'b“% foelpﬁea‘*ggenth%pgfil é&gﬁl tivity is also a key nmechani sm

determning the re anted test organs, and therefore the
i nvention fur tTHr@rterrel “ahibion of WLhHiS" Uﬂ@"bﬁ‘ea@?ntq&%@@ iYPBliqroreldr® o Bhy
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cont ext I's I nvention refers ecul e nodul ating |L-
pr oduct i candégigrctien iscatiepwatpd, r§9mdaomw¥@lwa§uqstanm@'ymr sawlateln Preé(?fﬂ?‘é)r action

i's attenyat ggg kerdedrtn'ﬁeférmommr.hh.ailtdﬂ,.s sHamt a8t dtbinyasy ifHBlebely1$r event ed
or blocked. The term"IL-18 inhibitor” is meant to enconpass inhibitors of

| L-18 erGW'P%ﬁSW§"WePﬁ'"@§“Q§$Oﬂhﬂiglﬁdf’?ﬂs of 1L-18 action. An inhibitor of

producti on campghiBitor dfrmo@%tlo% daﬁ%tahy moxecalﬁefrfégam@ atﬁt@en@/tné bafiheasis, 10
processing or naturation of i nhi bltor con 39 d acc rding to

the | HverRPERFSING 4 nriurafiqyy ofd E?ﬁp%e ! ?Se@é'ﬁ'fjgr e facﬁ%f ee'Q%‘? A of the
i nterl eukddn Hd_f&%xamalbl ma@sor@w@sné ezbnesswg. (ﬁlthepih@ﬂeﬂtlm ng18, raausense

t t di f ,

ot ot o1 o PREAS reHEH F SEevepiI vy r=Genglih PE e FEE SRR Py

pr event i ngegsadation obihe GARNA ;irBtemnmbaasgsorm:gfmcﬂmg)g:r pbbHial; oraubstantialipas been
goner at e MHatenPEo prreln & 1 BER e ter dndl Bhceiock SyRREERE | . 4,

i nhi btg orinbibitdrs -of $ratedsies releaing reo-Hr18 in m@ieam agmtatstmatmﬂ ILel8aisptleas

Ant agoni s; h o0 or sequester the IL-18 nolecule itself
W th suf f'm'b'torfgﬁ%sﬁbge‘? ngém"skteem ficity to partially or substantially

neutralize t he‘\n ibhibBormf llHl8 agtiapi qadlmgarlet@(@}a@oISF derpoasPle: Antpgenists - 18
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al so i I’lhl%’l A Wﬁ"éfﬁ a|sfeﬁgtg%$%ﬁ8 ﬁl&e(\%\%?ﬁélf)gﬁgcst [ vi ted V\n%{]hl n the

cells up0$pe|crfcltylg) m&@ﬁ\( or smbﬁ@mtﬁgy neutraflze the IL-18 or IL-18 binding site(s)
20 responsible for IL-18 binding to its ligands (like, e.g. to its receptors). An antagonist may

also inhibit the IL-18 signaling pathway, which is activated within the cells upon IL-
18/receptor binding. _ '
Inhibitors of IL-18 action may also be soluble IL-18 receptors or molecules
mimicking the receptors, or agents blocking the IL-18 receptors, or I1L-18 antibodies,
25 suchas p,oiyclonal or monoclonal antibodies, or any other agent or molecule preventing
the binding of 1L-18 to its targets, thus diminishing or preventing triggering of the intra-
or extracellular reactions mediated by IL-18.
in a preferred embodiment of the present invention, the inhibitor of IL-18 is
selected from inhibitors of caspase-1 (ICE), antibodies directed against IL-18, antibodies
30 directed against any of the 1L-18 receptor subunits, inhibitors of the IL-18 signaling
pathway, antagonists of 1L.-18 which compete with IL-18 and block the IL-18 receptor,
and 1L-18 binding proteins, isoforms, muteins, fused proteins, functional derivatives,

active fractions or circularly permutated derivatives thereof having the same activity.



I nhi bitors of I1L-18 action nmay al so be soluble IL-18 receptors or nol ecul es
m m cking the receptors, or agents blocking the IL-18 receptors, or |L-18
ant i bodi ewp 03@853uch as pol ycl onal or nonocl onal anti bodi @ST/EP02/68%91 Ot her
agent or nol ecule preventing the binding of IL-18 to its targets, thus

di m ni shing or preventing triggering of the intra- or extracellular
reactions nediated by IL-18. In a preferred enbodi nent of the present

i nvention, the inhibitor of IL-18 is selected frominhibitors of caspase-1
(ICE), antibodies directed against 1L148, antibodies 30 directed agai nst
any of the I1L-18 receptor subunits, inhibitors of the IL-18 signaling

pat hway, antagoni sts whi Ch conpet e th 1L-18 an ck the |1L-18
receptor, and e T8 g‘r H%Ltﬂ'b‘gfﬂ HIUPIRE 1§ E’Eﬁdow n ﬁ¥ﬂ°@VW§”3¥d§ d st ei ns,
funct i onapingley iprAdinv es IL18BR" \necdm;acsbs anssomnmmg proteing s pawtined af 9eb
derivativ reof me_agctivift \O 03/ 357 PCT/ PQ2/ 08591
18 Tho. t eqndopE eidn ek 18 by 5o8f Tulfig Huied et and S0
"IL-18  Dbbindingprofeiret es défined i Kind 8B, 2004, V\(tmhi}fl]m(SieSIL-{‘lB..-lﬂl&aﬁlCDHI‘ hgmpn ot ei ns

as defl ned \‘lalms aami?, ﬁ%?%%‘p?fl ﬁh&?\m gé( Fc}angé h%t?eggresé %% é{g SrR' | ce

variamts BN ng proens in Kim et
al ., ZOOOprowinschsdﬁtulndcciouﬂlmg_-tct&he|preparrtt ingeritian, mhy nen g&cossdﬂtedrm gorand c of
| L-18BP a | 41 n pr ot ei ns
userul achinaity P A6 SR, Hrh hohid RFETGE BY Bithe A ey B

gl ycosy| apretérablyhbsy pmceﬁeresembmemlyf F@m)mbmmtaaxpce@snmw,y baucdriedsowtrinne, or
they may a g dpre snapt Ly abipan I on may
be carri e@ekﬁ'&{c QJ(‘*e %no 8t P@ge';('%r ?s)rsﬁ% (!)'nq;gy’gt SNE & aEﬁ Ereféf&’dl)?siﬁ
eukary@tlmaﬁmﬂﬂamﬁéﬁ@ﬁ%@l%@tws 10 mamral i an, expr ESSI on systens. As used

herein the tergg Gé@H%kmihertéﬁ#f,ﬁmé.ﬁs%@rmn@fogeaf L 1{HED, oPhnaiplgpgs of a

viral 1L-1813P, in one or nore of the amno acid residues of a

natural |@vid#p1gRP, "%'Y"F“&h ong on gere ofthe pwjoAciresidues efpdradvral IkBRB osci d

resi dues, vigy lLa’f@BFdSIleelteﬁﬂnced)b QTR aniify Scid Mediduea C bidark fdldle® or dh6 crdded to
t he' natural sequence of an

813 a viral 15 813P, with
changi ng @8??3‘?"8'8?é‘ﬁ'ld)fe?'ﬂ‘éesa%r?|5\9'%?@/t%?‘etr}?@r?'e%eﬂi’?'?cﬁd)fﬁf‘déﬂ gg g2 V'Eagrrpar ed
\Iim th e mhmm Wﬂﬁlg}:i-cﬂx&%g)rcomld@bbly Lthé 8ddiity Tiebe mﬁlﬁﬂ@sprﬁﬂetspéﬁpar ed by
nown synt hesi s and/,0 e ecte echni ques any
ot her kmotaTorS R ety B 16t BF Wrd )R cRRRS Podiie BrehiRRaefbr n Y he
present i kwsnt syothetsincinde bgrsitteliraded nodatedesly techniZes uelamyotiseikdowsuch as

DNA or R \AQH g@%l: es to DNA or RNA, which encodes an |L-18BP or
encodes el\ﬁ\t/:m ﬁuffg% i ,fél n accordance with the present invention, under

Muteins in accordance with the present invention include proteins encoded by a
20 nucleic acid, such as DNA or RNA, which hybridizes to DNA or RNA, which encodes an
IL-18BP or encodes a viral IL-18BP, in accordance with the present invention, under
stringent conditions. The term "stringent conditions” refers to hybridization and
subsequent washing conditions, which those of ordinary skill in the art conventionally
refer to as "stringent". See Ausubel et al., Current Protocols in Molecular Biology,
25 supra, Interscience, N.Y., §§6.3 and 6.4 (1987, 1992), and Sambrook et al., supra.
Without Iimitaﬁon, examples of stringent conditions include washing conditions 12-20°C
below the calculated Tm of the hybrid under study in, e.g., 2 x SSC and 0.5% SDS for 5
minutes, 2 x SSC and 0.1% SDS for 15 minutes; 0.1 x SSCVand 0.5% SDS at 37°C for
30-60 minutes and then, a 0.1 x SSC and 0.5% SDS at 68°C for 30-60 minutes. Those
30 of ordinary skill in this art understand that stringency conditions also depend on the
length of the DNA sequences, oligonucleotide probes (such as 10-40 bases) or mixed
oligonucleotide probes. If mixed probes are used, it is preferable to use tetramethyl
ammonium chloride (TMAC) instead of SSC. See Ausubel, supra.



stringent conditions. The term"stringent conditions" refers to
hybri di zati on and subsequent washing conditions, which those of ordinary
skill in wbe3atis7conventionally refer to as "stringent". PEFEPAuGIFHE]l et
al., Current Protocols in Mlecular Biology, 25 supra, Interscience, NY.,
6.3 and 6.4 (1987, 1992), and Sanbrook et al., supra. Wthout limtation,
exanpl es of stringent conditions include washing conditions 12-20C ' bel ow
the cal culated Tm of the hybrid under study in, e.g., 2 x SSC and 0. 5% SDS
for 5 mnutes, 2 x SSC and 0.1% SDS fl§ 15 minutes; 0.1 x SSC and 0.5% SDS
at 37C for 30- 60 mnutes and then, a 0.1 x SSC and 0.5% SDS at 68C for

30-60 m nutes 0 of Pgrd ng,ry %\%’(IH in this art understand that
stringency COI’]E’I }Sﬁg eLissH T PP ORI TR POYRFR PR RS LSRR RS e s,
ol i gonuc| éwd bidenape pblysudfestidd saauérfa\,edOdéiasm@d by coﬂnpe:dwg el gamekeofn de
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PCT/ EP02/ 685&pondehice detheitvy m&’hh@eﬂt@e& or Bcapdlypeptidepsdapienes) rdspetiosly,nor e
pol ypept [ 99er? eﬂféﬁ@ﬁ%ﬂh@r egag}i%egbe,gg%gmpgj Xnucl eoti de sequences, determ ned

by conparing t equence eral, Tdentity refers to an exact
nucl eotide to ﬁorcse@oenwem\aereamerﬁ)lsm dn texacdh ebmespaofehcec er'teidgdtylerye of t he

two pol ynygleedides. g mmlame@eheﬁwagw%e%ﬁ are%sgr%%urgx&i gg,egwéaovef the

| engt h of the sequence el ng conpare or Sequences whe I's not an
exact cor Mmespiiv eacelation btwveqoﬁm spauenggs. Dus d@qyemmudednselmmggoam"ah t he
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bet ween t he sequences I NC | nserti n one or

bot h é%quéﬁ*@é’@'"e‘i gves ipnbee deng 'U@fgﬁ‘%% %ﬁhea?rqqgﬁm@ﬁtbem %nn@éeﬂ (rswalledy be 10
determ negloﬁéﬂ%ﬂl ﬁm&'nt?'\'{“‘ﬂit@s b@rﬂﬂil&ﬂy@uutﬁb‘\é %r@eqﬂé]ﬁ:ﬁ BAURNCH® HSleRksimppar ed

(so-calle ment ) Is particularly suitable for sequences

of the saff@9lby oL R¥e SE‘? 4 %?rﬁ"e‘li L%@gthﬁ (S%Pa"SQé?Cab*H@PF@Pt) thatis ae sutablens
(so-cal | eforlseg@dnced bfdmegEH! Jengtthat is nore suitable for sequences of

unequal |ength t hods for | dent i and honol ogy of two or
nor e sequencesMﬁp%ds%cﬂ@P?"%tggn’f{ nﬂ@@ﬁg?\gmplogmtéqugrmwﬁ&g €SS HPogr ans
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sequences. BESTFIT uses the "local homology" algorithm of Smith and Waterman
20 (1981) and finds the best single region of similarity between two sequences. Other
programs for determining identity and/or similarity between sequences are also known
in the art, for instance the BLAST family of programs (Altschul S F et al, 1990, Altschul
S F et al, 1997, accessible through the home page of the NCBI at
www.ncbi.nim.nih.gov) and FASTA (Pearson W R, 1990; Pearson 1988).
25 ~ Any such mutein preferably. has a sequence of amino acids sufficiently
duplicative of that of an IL-18BP, or sufficiently duplicative of a viral 1L-18BP, such as to
have substantially similar activity to IL-18BP. One activity of IL-18BP is its cépability of
binding 1L.-18. As long as the mutein has substantial binding activity to IL-18, it can be
used in the purification of IL-18, such as by means of affinity chromatography, and thus
. 30 can be considered to have substantially similar activity to IL-18BP. Thus, it can be
determined whether any given mutein has substantially the same activity as IL-18BP by
means of routine éxperimentation comprising subjecting such a mutein, e.g., to a simple
sandwich competition assay to determine whether or not it binds to an appropriately

labeled 1L.-18, such as radioimmunoassay or ELISA assay.



prograns for determining identity and/or simlarity between sequences are
al so known in the art, for instance the BLAST famly of prograns (Altschul
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Pearson 1988). 25 Any such nmutein preferably. has a sequence of am no acids
sufficiently duplicative of that of an IL-18BP, or sufficiently
duplicative of a viral IL-18BP, such as to have substantially simlar
activity to I1L-1813P. One activity offI L-18BP is its capability of binding
IL-18. As long as the nutein has substantial bi nding activity to IL-18, it
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appro ?ﬁ%{f}é | abel ed 1L-18, such as radioi munoassay or ELISA assay., WO
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of IL-1 W cRP b PRBEHCHE DbRincdLbEbAS o@formngrgalskumml&spm withoth ucndure be used
in accordance wth the present invention nucl el £ acl d coding therefor,
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t he bi ol o i unc nol ecul e ant ha ) is clear that
i nserti orasabeimdde itthe abovsrdelingd seqieners ut gliegpg "ﬁ‘ﬂlféon rpaquglary

above- defy t ﬂ"?edln§&‘ﬂ&§>n§|e§el\%$r{%09ﬁl y HVoREI v BRiido Sl td, @nunwrﬂhlrﬁjubﬁd ly if
the insertions or deletrons only involve a few am no acids g under
thirty, aprgferably under ten, and do not remove or displace amino acids which are cnfl 1to a
20 functional conformation, e.g., cysteine residues. Proteins and muteins produced by such
deletions and/or insertions come within the purview of the present invention.
Preferably, the synonymous amino acid groups .are those defined in Table 1.
More preferably, the synonymous amino acid groups are those defined in Table 2; and

most preferably the synonymous amino acid groups are those defined in Table 3.

25
TABLE 1 :
Preferred Groups of Synonymous Amino Acids
Amino Acid Synonymous Group
Ser Ser, Thr, Gly, Asn
30 Arg Arg, Gln, Lys, Glu, His
Leu' . lle, Phe, Tyr, Met, Val, Leu
Pro ' Gly, Ala, Thr, Pro
Thr Pro, Ser, Ala, Gly, His, Gln, Thr

Ala Gly, Thr, Pro, Ala



preferably under ten, and do not renove or displace am no acids which are
critical to a 20 functional conformation, e.g., cysteine residues. Proteins
and nut eiwe opooisocted by such del etions and/or insertionsPCamPOMEshi n t he
purvi ew of the present invention. .Preferably, the synonynous am no acid
groups. are those defined in Table 1. Mre preferably, the synonynmous am no
acid groups are those defined in Table 2; and nost preferably the
synonynmous am no acid groups are thosg defined in Table 3. 25 TABLE 1
Preferred Groups of Synonynous Am no ‘Aci ds Amino Acid Synonynous G oup Ser
Ser, Thr, dvy, Asn 30 Arg Arg, Gn, Lys, Qu, Hs Leulle, Phe, Tyr, Met,
Val, Leu Pro Qy, a, Thr, Pro Thr y, Hs, Gn, Thr A a
Gy, Thr, Pro, A av\%‘\o 03/ 013577 PCT/ E%E)?}/'r()@%fepdz% \\//% Met, Tyr, Phe, lie,
Leu, Val Qvy Ala Shhr, Pro, Ser, QAaiThe RmetSerrGl, Phe, Val, Leu, Ile Phe
Trp, Met, Tyr, liepVal, Leu, Phe wa'%fyrﬁbﬂ% \M?TLeu ke, He, VaI, Leu, Tyr
Cys Ser, Thr, Cys H's Glu Lys, Gn Hs Gn Gu, Lys, Asn, His,
Thr, Arg, Gn AsnPhgn, Asp, Ser, AshPalet {w. @9[‘,{3' WP s, Arg Lys Asp
G u, Asn, Asp Qu Agp, Lys, Asn, G nppHust, PAS dle, GIW euMiyr Phe, lie, Val,

Leu, Met Trp Trp %)YSTABLE 2

Ser, Thr, Cys
His | Glu, Lys, Gin, Thr, Arg, His
Gin ) Glu, Lys, Asn, His, Thr, Arg, Gin
Asn Gln, Asp, Ser, Asn
10 lys - Glu, Gln, His, Arg, Lys
Asp Glu, Asn, Asp
Glu Asp, Lys, Asn, Gln, His, Arg, Glu
Met Phe, lle, Val, Leu, Met
Trp “Trp
15
TABLE 2
More Preferred Groups of Synonymous Amino Acids
Amino Acid Synonymous Group '
Ser Ser
20 Arg His, Lys, Arg
Leu Leu, lle, Phe, Met
Pro - Ala, Pro
Thr Thr
Ala Pro, Ala
25 ' Val ‘ Val, Met, lle
Gly Gly
lie lle, Met, Phe, Val, Leu
Phe Met, Tyr, lie, Leu, Phe
Tyr Phe, Tyr
30 Cys Cys, Ser
His His, GIn, Arg
Gln Glu, Gln, His
Asn Asp, Asn

Lys Lys, Arg



More Preferred G oups of Synonynous Ami no Acids Am no Acid Synonynous
Goup Ser Ser 20 Arg His, Lys, Arg Leu Leu, He, Phe, Met Pro Ala, Pro Thr
Thr Al a Woo3/oMsa7 25 Val Val, Met, Ile Ay Ay Ile |le, PUBREPORISESI1 Val |
Leu Phe Met, Tyr, lie, Leu, Phe Tyr Phe, Tyr 30 Cys Cys, Ser H's His,
Gn, A,c)g Gn AQu, Gn, Hs Asn Asp, Asn Lys Lys, Arg WD 03/013577

PCT/ EPO2/ 08591 22 Asp Asp, Asn Qu Gu, Gn Met Met, Phe, lie, Val, Leu
Trp Trp 5 TABLE 3 Most Preferred Grog%s of Synonynmous Am no Acids Am no
Aci d Synonynous Group Ser Ser 10 Arg Leu Leu, lie, Met Pro Pro Thr

Thr Ala Al a
Asp Asp, Asn
Glu Glu, Gin
Met Met, Phe, lle, Val, Leu
Trp Trp
5
TABLE 3
Most Preferred Groups of Synonymous Amino Acids
Amino Acid Synonymous Group
Ser Ser
10 Arg Arg
Leu Leu, lle, Met
Pro Pro
Thr  Thr
Ala .Ala
15 Val Val
Gly Gly
lle lle, Met, Leu
Phe Phe
Tyr Tyr
20 . Cys ' Cys, Ser
His His
Gin Gin
Asn Asn’
Lys " Lys
25 Asp Asp
Glu Glu
Met Met, lle, Leu
Trp - Met
30 Examples of production of amino acid substitutions in proteins which can be

used for obtaining muteins of IL-18BP polypeptides or proteins, or muteins of viral IL-
18BPs, for use in the present invention include any known method steps, such as
presented in US patents 4,959,314, 4,588,585 and 4,737,462, to Mark et al; 5,116,943
to Koths et al., 4,965,195 to Namen et al; 4,879,111 to Chong et al; and 5,017,691 to



15 vVal val dy dy llelie, Met, Leu Phe Phe Tyr Tyr 20 Cys Cys, Ser
Hs Hs Gn Gn Asn Asn' Lys Lys 25 Asp Asp GQu Gu Mt Mt, He, Leu
Trp Met 3Womsansies of production of am no acid substitut IPCAEPOR0§IPDL €i NS
whi ch can be wused for obtaining nuteins of IL-18BP pol ypeptides or
proteins, or nuteins of viral IL- 18BPs, for use in the present invention

I ncl ude any known nethod steps, such as presented in US patents 4,959, 314,
4,588,585 and 4, 737,462, to Mark et ; 5,116,943 to Koths et at.,
4,965,195 to Nanen et at; 4,879, 111 Chong et at; and 5,017,691 to WO
03/ 013577 PCT/ EP0O2/ 08591 23 Lee et al; and |lysine substituted proteins

present eﬁ'?é.e allJ% q)}s%t u{ﬁgntuéd%ﬁ)‘%elﬁ%%ééﬁéd‘én%s p?t%?lti %%21?9(%1?5’8@(89;&6\? d

pr ot ei n" ers e cohprisin avira
| L- 18BP, apr a nuteln or f ragnment thereof fused with anot her protein,

whi ch, e.g. ’ tgﬂg "fu@e@zlto?ﬂlﬂergfe%et%' pﬁder%n{dﬁsiﬂe% i h BB Sor a'%ﬂall L-1 813P

or a viral used to another protein, polypeptide or
the |ikell-88 %’ or amuteirantiguraentitheiedy fused wiyaraieer quat@mewhlch "oFqrfssi 2n al

derivati ugsn é@srééﬂgﬁcé1%@'lﬁ b%Qy %Idgeﬁ\h viag spre or @f vnlab—‘lLlﬁ‘mS rﬂéy fhu¥igeal
| L-1813P, and their nuteins and fused grotel ns, which %:r? rfrgrepared from

the 10 fusaeie anathergireiais PalPeiTide ok te ke, &94@n FRRURRgiGh gngtles or the
N- or C yedgrnal groups, by means known in the art, and are included in the
invention as long as they renmain pharmaceutically acceptable, i.e. they do
not destroy t¥Rinatdnal térivatlest BE ups®heiem covbi d&wiaxﬁve%uﬁfsmnspalow viraImi | ar to

the acti Yli-%g/BPo,f aru' ihlelr %ﬂtenr?sr a\r{ér&ée prog'ems whic n%aqfobe prepared from the

10  functional groups which occur as side chains on the residues or the N- or C-terminal
'groups, by means known in the art, and are included in the invention as long as they
remain pharmaceutically acceptable, i.e. they do not destroy the activity of the protein
which is substantially similar to the activity of IL-18BP, or viral IL-18BPs, and do not
confer toxic properties on compositions containing it.

15 These derivatives may, for example, include polyethylene glycol side-chains,
which may mask antigenic sites and extend the residence of an IL-18BP or a viral IL-
18BP in body fluids. Other derivatives include aliphatic esters of the carboxyl groups,
amides of the carboxyl groups by reaction with ammonia or with primary or secondary
amines, N-acyl derivatives of free amino groups of the amino acid residues formed with

20 acyl moieties (e.g. alkanoyl or carbocyclic aroyl groups) or O-acyl derivatives of free
hydroxyl groups (for example that of seryl or threonyl residues) formed with acyl
moieties. '

As "active fractions" of an IL-18BP, or a viral IL-18BP, muteins and fused
proteins, the present ‘invention covers any fragment or precursors of the polypeptide

25 chain of the protein molecule alone or ltogether with associated molecules or residues
linked thereto, e.g., sugar or phosphate residues, or aggregates of the protein molecule
or the sugar residues by themselves, provided said fraction has substantially similar
activity to IL-18BP.

The term "salts" herein refers to both salts of carboxyl groups and to acid

30 addition salts of amino groups of IL-18 inhibitor molecule, or analogs thereof. Salts of a
carboxyl group may be formed by means known in the art and include inorganic saits,
for example, sodium, calcium, ammonium, ferric or zinc salts, and the like, and salts with

organic bases as those formed, for example, with amines, such as triethanolamine,



confer toxic properties on conpositions containing it. 15 These derivatives
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pat hogenic condition or any synptom or grou tons"related to a
pat hogenSRIRYBIR°f iPgriong slgrived from' different anlmal spemes Generally, the variable
20  region of the chimeric antibody is derived from a non-human mammalian antibody, such
as murine monoclonal antibody, and the immunoglobulin constant region is derived from
a human immunoglobulin molecule. Preferably, both regions and the combination have
low immunogenicity as routinely determined (Elliott et al., 1994). Humanized antibodies
are immunoglobulin molecules created by genetié engineering techniques in which the
25 murine constant regions are replaced with human counterparts while retaining the
murine antigen binding regions. The resulting mouse-human chimeric antibody
preferably have reduced immunogenicity and improved pharmacokinetics in humans
(Knight et al., 1993).
Thus, in a further preferred embodiment, {L-18 antibody is a humanized IL-18
30  antibody. Preferred examples of humanized anti-IL-18 antibodies are described in the
European Patent Application EP 0 974 600, for example.
in yet a further preferred embodiment, the IL-18 antibody is fully human. The
technology for producing human antibodies is described in detail e.g. in WO00/76310,
.W099/53049, US 6,162,963 or AU5336100. Fully human antibodies are recombinant



a lowtoxicity. Neutralizing antibodies are readily raised in animls such
as rabbits, goat or 15 mice by inmmunization with IL-18. Inmunized mce are
parti cul awby3wos3sful for providing sources of B cells for PChEPomossbact ure
of hybridomas, which in turn are cultured to produce |arge quantities of
anti-1L-18 nonocl onal antibodies. Chineric antibodi es are imunogl obulin
nol ecul es characterized by two or nore segnents or portions derived from
different animal species. Generally, the variable 20 region of the
chineric antibody is derived froma néh-human mammalian antibody, such as
muri ne nonocl onal antibody, and the inmmunoglobulin constant region is
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Therefore, in a preferred embodiment, the functional derivative comprises at
20 least one moiety attached to one or more functional groups, which occur as one or more
side chains on the amino acid residues. An embodiment in which the moiety is a
polyethylene glycol (PEG) moiety is highly preferred.
. In a further preferred embodiment of the invention, the inhibitor of IL-18
comprises an immunoglobulin fusion, i.e. the inhibitor of IL-18 is a fused protein
25  comprising all or part of an IL-18 binding protein, which is fused to all or a portion of an
immunoglobulin. Methods for making immunogiobulin fusion proteins are well known in
the art, such as the ones described in WO 01/03737, for example. The person skilled in
the art will understand that the resulting fusion protein of the invention retains the
biological activity of IL-18BP, in particular the binding to IL-18. The fusion may be direct,
30 or via a short linker peptide which can be as short as 1 to 3 amino acid residues in
length or longer, for example, 13 amino acid residues in length. Said linker may be a
tripeptide of the sequence E-F-M (Glu-Phe-Met), for example, or a 13-amino acid linker
sequence comprising Glu-Phe-Gly-Ala-Gly-Leu-Val-Leu-Gly-Gly-Gin-Phe-Met
introduced between the IL-18BP sequence and the immunoglobulin sequence. The



i mrunogenicity, or they are easier to produce in |arge quantities, or
easier to purify. The sequences of |L-18BP and its splice variants/isoforns
can be t awerv3forsm W99/ 09063 or from Novick et al., 1999pcagEramdsons from
Kimet al., 2000. Functional derivatives of IL-1.BBP may be conjugated to
polymers in order to 15 inprove the properties of the protein, such as the
* stability, half-life, bioavailability, tolerance by the human body, or

i mrunogenicity. To achieve this goal, .L18-BP may be linked e.g. to

Pol yet hl yengl ycol (PEG . PEGyl ation &@ be carried out by known nethods,
described in WD 92/13095, for exanple. Therefore, in a preferred
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20 of the proteins. A conjugate between Interferon B and the polyol Polyethlyenglycol
(PEG) has been described in WQ99/55377, for instance.
In another preferred embodiment of the invention, the interferon is Interferon-g '
(IFN-B), and more preferably IFN-B 1a.
The inhibitor of IL-18 production and/or action is preferably used
25 simultaneously, sequentially, or separately with the interferon.

In yet a further embodiment of the invention, an inhibitor of IL-18 is used in
combination with a TNF antagonist. TNF antagonists exert their activity in several
ways. First, antagonists can bind to or sequester the TNF molecule itself with sufficient
affinity and specificity to partially or substantially neutralize the TNF epitope or epitopes

30 responsible for TNF receptor binding (hereinafter termed “sequestering antagonists”).
A sequestering antagonist may be, for example, an antibody directed against TNF.
. Alternatively, TNF antagonists can inhibit the TNF signaling pathway activated by

the cell surface receptor after TNF binding (hereinafter termed “signaling antagonists”).



fusion proteins according to the present invention, such as isofornms |Ig&
or 1g&4, or 10 other I g classes, like IgMor |1gA, for exanple. Fusion

prot ei ns way3besmononeric or rmnultimeric, hetero- or hono®artEPOR0§581

| nterferons are predom nantly known for inhibitory effects on viral
replication and cellular proliferation. Interferon-y, for exanple, plays
an inportant role in promoting immune and inflamuatory responses.
Interferon (3 (IFN-J3, an interferon Jype ), is said to 15 play an
anti-inflamuatory role. The invention therefore also relates to the use of
a conbination of an inhibitor of [1L-18 and an interferon in the
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f or nul at i GRERIPrS\RES JeseH p&PQ&ﬁAS? of' €XBP!%at e antagonist, e.g. fromO0.1 to
100 times the TROh&ftedRHELf Gfe TNF recspibrs ard beluise say ,haadsldbeen detected in

urine and serum as 30 kDa and 40 kDa TNF inhibitory binding proteins, which are called
20 TBPI and TBPII, respectively (Engelmann et al., 1990). The simultaneous, sequential, or
separate use of the IL-18 inhibitor with the TNF antagonist and /or an Interferon is
preferred, according to the invention. |
According to the invention, TBP | and TBPII are preferred TNF antagonists to be
used in combination with an IL-18 inhibitor. Derivatives, fragments, regions and
25  biologically active portions of the receptor molecules functionally resemble the receptor
molecules that can also be used in the present invention. Such biologically active
equivalent or derivative of the receptor molecule refers to the portion of the polypeptide,
. or of the sequence encoding the receptor molecule, that is of sufficient size and able to
bind TNF with such an affinity that the interaction with the membrane-bound TNF
30 receptor is inhibited or blocked. '
In a further preferred embodiment, human soluble TNF-RI (TBPI) is the TNF
antagonist to be used according to the invention. The natural and recombinant soluble
TNF receptor molecules and methods of their production have been described in the
European Patents EP 308 378, EP 398 327 and EP 433 900.



controls with no TNF or only antagoni st (Tucci et al., 1992). Sequestering
antagoni sts are the preferred TNF antagonists to be used 10 according to
t he presewD 0BVt i on. Anpbngst sequestering antagoni sts, PRESEP02/08591

pol ypeptides that bind TNF with high affinity and possess | ow

I mmunogenicity are preferred. Sol uble TNF receptor nol ecul es and
neutralizing antibodies to TNF are particularly preferred. For exanple,
soluble TNF-RI and TNF-RI | are useful,jn the present invention. Truncated
forms of these receptors, conprising %he extracel lular 15 donmins of the
receptors or functional portions thereof, are nore particularly preferred
ant agoni sts a LRN t TNF

et aont St 29801EHBFyffct b B SRR ol HRIRLA R0 B

Tr uncat edlhfi'ﬁhd hibftor ne TNF receptors are sol ubl e and have been detected in
urine and ser ym.ag,@g E@e@é&jeﬂwgo&%nt—rh{’:ﬁenmvgﬁﬁoﬁrYhebh@alcg&eﬁtr Rl@LNS, whi ch
are called 20 TBPI and TBPII, respectively el mann et al ., 1990). The
si nul t ansewgrisese @le Anti-inflammatens pagente sysh %ﬁ ‘l’ﬂ"l&@@%é"?’ﬂﬁﬁ?@i@bﬁ% th the

TN ant agmynﬁﬁata@%g%? 1A% drofeRbd Sr'hg&ju'nént Qc@ﬁrnhm@r aﬁ&%sﬂ pBHfetddlyide
I nvention. Accord o the inventian, P 1 and are preferred TNF

ant agoni SI&-péntiitor, lh%%??dl iR CE'BH'ﬁ?tW&tW'Wr?’\M-ﬂﬁ infppitor. %X‘F'}Wﬂ'tﬁfst%? known

Derivati \@ghe art. a&s&%&;oxeghmaﬁ)r@aé dna&oéaeuqh ogoOcHEldar2actor eramgle! Tiens of the
receptor npl ecul es functionally resenble the re?ept or nol ecul es that can

al so be #SH qqmmﬁ%n’tﬁF@é{éﬁtusremwf?'b‘%?uﬁw@ﬂuwf@ Yol seha3ecti ve  equi val ent

or derivative l-ls}f)er%&ﬁ!sltfvﬂ? e&écﬁbnmieeﬁe@@nﬂpbemg tte@tetdmﬂp@htnaoérg@fdrn@be

pol ypepti de uence enco the re # ¢ that is of

suf fi 10 erfticlips 8"%%]3'3}9?@ (fr Moy, fiop W' s?}’m?a ?ﬁ*cﬁl F I‘?Eﬁ |Tehe

i nt eract IpDeEBeWt hheﬁtuba fun’eh& Felates ocomebiddibn {IiRDapyecemirioingias intibitdpiof R Sor

bl ocked. H a qut refer ed enb | ubl e . TNF- (TBPI') is
t

the TNF % %’bcﬂq K er?'é“ B%'QUSSE %808?3(' n?n'?ii‘.ista[nﬂrée |aH§}é r%'HO'V"ﬂ? 5)r%tahr al and
r econbi naghicosarticdid and/diNE suympatpbmnna’mIfamﬂpesatars@qugmhbdssmﬂltadeeus usE oduct i on

155 000, WESBIMRBE L LA prsffRE Ao Bieq uin e affStnbfendel, 500 o7 3084
si mul tsaneous| yn adethes preferiréd erobodiragniroh thel Bfewrtt invention, theAnkhibitoriof Hot8 1 n a
further pgel&s heh 5&?{&@ bfrswm aloob ﬁdbé%ﬂg%/k& iBf bé\&}%&?fﬁ' 6P 0oby ther

COITpI'I ses an anti-iInflanmatory agent Suc nonst er oi dal anti -

5 i nf | am®@Pdrg/ka eligady. W?'ﬁhtapfrﬁb@ﬂfe@ phip drBedioneihody 3}’9@)5(97 ApaubOtlo®,5 and nost
pr ef er ablpig/Rg or about 1 to 3 mgl/kg of body weight.

The IL-18 inhibitor according to the invention is preferably administered topically,

20 i.e. locally. For contact dermatitis, for example, the IL-18 inhibitor may be administered
directly onto the affected area of the skin.
In another embodiment of the invention, the IL-18 inhibitor is administered
systemically, and preferably subcutaneously or intramuscularly.
The invention further relates to the use of an expression vector comprising the
25  coding sequence.of an inhibitor of 1L-18 in the preparation of a medicament for the
prevention and/or treatment of hypersensitivity disorders. Thus, a gene thefapy :
approach is considered in order to deliver the IL-18 inhibitor to the site where it is
required. In order to treat and/or prevent a hypersensitivity disorder, the gene therapy
vector comprising the sequence of an inhibitor of IL-18 production and/or action may be
30 injected directly into the diseased tissue, for example, thus avoiding problems involved
in systerﬁic administration of gene therapy vectors, like dilution of the vectors, reaching
and targetting of of the target cells or tissues, and of side effects.
The use of a vector for inducing and/or enhancing the endogenous production of

an inhibitor of IL-18 in a cell normally silent for expression of an IL-18 inhibitor, or which



COX-2 inhibitor, is used in conbination with an IL-18 inhibitor.
COX-inhibitors are known in the art. Specific COX-2 inhibitors are

di scl osedwpDr3M3501/ 00229, for exanple. The active conpon®cTEPORYSSHE used
si mul t aneously, sequentially, or separately. Hypersensitivity reactions are
frequently being treated with anti-allergic drugs 10 such as

anti hi stam nes, cronolyn, glucocorticoids or synpathom netics. Therefore,
the present invention further relateg to conbination therapy conprising an
inhibitor of I1L-18 and an anti-allergic drug. The use of an anti hi stam ne
and/ or cronolyn and/or a glucocorticoid and/or a synpathom netic for
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20 i.e. l,ocal Far t gl t 480 igthi bi tor
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system ¢ *n%arugﬁ’@eﬁz%f ﬁQEXSC?uEQ&HtgameNBSdﬂOQ@%'””amJSCl“ arly. The

i nventi o £o t an expression vector  co sing the
25 codi ng seqtievitee undsistaed byithetsierson siled in_theast that fids alse passily @%P‘B{‘ a

medi cameny, OIrL-‘th@xpngs%ﬁeBﬁ'ééﬂ? ARESRT usdrigeant NmibitoR fof NLPIB] Sesiht | santey
di sor ers. Thus, a gene therap Bﬁroach i s considered.in ordfr to deliver

the | L- 18e¢hnlgiupi Todo t'@t’t%@egﬁt"(%r% ign plemeat, like-g:g; 7 sipncing Y treat
and/ or  prRMARduRedHRARS §B8d fobid sMLABSMUSIREdInG Bed@enegtlattamypreveatidror

conprisin sequence_of an in i tor, of acflon
my be 30 %lhﬂéc@@@sépﬁe&—f‘ﬁmlr?ﬂ"oqf“ B @86@'{93’ "tl}‘%‘%urg cf%'?a?es)?g‘ﬁpc{f’ek t hus
avoi di ng RgaRlaG siléhtﬂigvadL-ﬂsrb)@mbbmms fensarhe bifedt issrthe usg ehan it apy
vectors, I'rke dilution of the g‘gsééﬁreachl ng and targetting of of the

tar getd céP'F'E‘toél‘“qrﬁ%’stﬁBEe"eBtrﬁi‘d fects. The use of a vector for
i nduci ng and/ ame€&iRVsiticn rfgrtltéieremuii;ognﬂwesqoobduc&lll that bis heanigeheldallor of

W ch v oo b SBkeh EE nshoRetl hodBadliP el O
whi ch ar erestherstuhdfocprementionobhylessensitivityskgordeted according to the
oventon: TheuSg Mol A BPTRILS f ORMHABLIC compusRTer pitaicaty L he
may bzo for prevention and/or treatment of hypersensitivity disorders, Whlgh compri Xe 9
therapeutically effective amount of an inhibitor of 1L-18 and/or a therapeutically effective
amount of an interferon and/or a pharmaceutically effective amount of a TNF inhibitor
and/or a pharmaceutically effective amount of an anti-inflammatory agent and/or a
pharmaceutically effective amount of ‘an anti-allergic agent, in particular an anti-
25  histamine. '
As inhibitor of IL-18, the composition may comprise caspase-1 inhibitors,
antibodies against IL-18, antibodies against any of the 1L-18 receptor subunits, inhibitors
of the IL-18 signaling pathway, antagonists of IL-18 which compete with {L-18 and block
the IL-18 receptor, and IL-18 binding proteins, isoforms, muteins, fused proteins,
30 functional derivatives, active fractions or circularly permutated derivatives thereof having
the same activity.
IL-18BP and its isoforms, muteins, fused proteins, functional derivatives, active
fractions or circularly permutated derivatives as described above are the preferred active

ingredients of the pharmaceutical compositions.



pronoters or enhancers, for exanple. The regul atory sequence nmay then be

I ntroduced 5 into the right |locus of the genone by honol ogous

reconbi nawoma/013shus operably linking the regul atory sequ®ctEPa2/0859t he
gene, the expression of which is required to be induced or enhanced. The
technology is usually referred to as "Endogenous Gene Activation"” (E&),
and it is described e.g. in WD 91/09955. It will be understood by the
person skilled in the art that it is also possible to shut 10 down IL-18
expression directly, without using an®d nhibitor of IL-18, with the sane
technique. To do that, a negative regulation elenent, like e.g. a silencing

el enent - may e.introduced.into,th ene locus of .1L-18 _thus _|.eading to
Gown. requl at | SRSSIHELErsRa oie PRad Bl ot | od | n
the art wil Ih mgarwbmadpmﬁmed?mdd?m-thé plga%rhmbén?halclljgnwfgiﬁmﬁqﬁ%qr@ésl L-18
expr essi S, effe a e_ use o < inhibitor in

or der toqﬁ?rSS%”ﬁ'FQ &n eg;gve[ F@é)'(t& ntéi §fe%%é?hﬁh'ﬁ{a Olfn-@\g:nta}bgﬁ' Fﬂ?twgfm?cgfl{gfafes to the
use of a walpbsititratctrading denthgeimeentioal ingy fodiakrf caubrise pmeoaooceoranCOKRKI bi t or
of 1L-18 iJ\rﬁbiﬁo manuf acture of a medi canent for the treatnent and/or

prevention of hypersensitivity disorders. The invention further relates to
phar maceut i calTheotgiiodpn i adn'phanzaceitivalyapbeeptabdd”uls maantfior emompesst eon and/ or

treat ment  afor NYREH GiaSot intdriate Mith R Snes¥s QBRELISR tically
effectivéaakﬁuA? d? an% nﬁ%ﬁ%?orﬁopgﬁﬁjf§ angy%@ g@%ﬁggé J%P%%%@ﬁy
ef f ect i véngradieniranddhatas nphioriefte tsnhest iy whicl itin administared.dzdr leyaraple.clet i ve
amount  of pgonldiEr AdaihiBidtRh, the LR prBiefHIS MEESe or ?lkzie\ﬁ i:?ﬁaflﬁxﬁtdbye?gewnt of an
anti-inflanmatory agent and/or a pharnmaceutically effective anount of 'an
ant i -# | deginiectigielt vehicles saieh jag (filine, slextease solulign hsesurg Alnin A8d RiNgEES t or  of
| L-18, th@ugerposition may conprise caspase-1 inhibitors, antibodies
agai nst | L-18,_ anti bodi es agali nfst ané of the |IL-18 receptor subunits,
i nhibitors off hehedtive -ngedipgiiarh iy pREARET ticah Cergeeitions agrording i@ ®ighi ch
conpete Vih\_tdmtidfnLc&@ b%nﬁbrhih@t“éfec]lc tdhrenl ihdiki8udl 66 emgzgﬁefty D dyeyb: f[ﬁ% howsk Bg
proteins, |saqforns,. eins,, fuse roteins, 30 functjiona erivatives,
et ve | RS Qb TP e TARGIER (7t Dot DY PHB I Dng t he
sanme #ct iintrdryusclibr, liBBpeditoedl| sntravefiarsrsubombnebas , orhil) Sistehopanidl, eepidural,
functiongl .derivatives, .active ragtions or circul arl er nut at ed
dor' vat | VeRe, i D PRt doull” Ak Wiker e Rag eBl FiBRRE ISR s of < ne
phar nacewdnyzistrationmasi el osesl, RAOeXBiDL 25F0fpROTIHERGD/ @8%6lal 0B@nddikeliaht er f er on
conpri sedskfld BE pPRARTRAGUD) SHerdi? TPBRAL nBRRclIE dHeE&ifS R YclVe aRnt is
administered to the patient (e.g. via a vector) which causes the active agent to be
20 expressed and secreted in vivo. In addition, the protein(s) according to the invention can
be administered together with other components of biologically active agents such as
pharmaceutically acceptable surfactants, excipients, carriers, diluents and vehicles.
For parenteral (e.g. intravenous, subcutaneous, intramuscular) administration,
the active protein{(s) can be formulated as a solution, suspension, emulsion or
25 lyophilized powder in association with a pharmaceutically acceptable parenteral vehicle
(e.g. water, saline, dextrose solution) and additives that maintain isotonicity (e.g.
mannitol) or chemical stability (e.g. preservatives and buffers). The formulation is
sterilized by commonly used techniques. |
The bioavailability of the active protein(s) according to the invention can also be
30 ameliorated by using conjugation procedures which increase the half-life of the molecule
in the human body, for example linking the molecule to polyethylenglycol, as described
in the PCT Patent Application WO 92/13095. ,
The therapeutically effective amounts of the active protein(s) will be a function of

many variables, including the type of antagonist, the affinity of the antagonist for IL-18,



In yet another preferred enbodi nent, the pharnmaceutical conposition
conprises therapeutically effective anounts of an inhibitor of TNF al pha.
The phar n@oeawiisat conposition according to the inventi orCraEpot/ogspher
conprise one or nore COX- 5 inhibitors. The definition of "pharmaceutically
acceptable” is neant to enconpass any carrier, which does not interfere
wth effectiveness of the biological activity of the active ingredient and
that is not toxic to the host to which it is adnministered. For exanple, for
parenteral administration, the activélprotein(s) may be fornulated in a
unit dosage form 10 for injection in vehicles such as saline, dextrose
solution, serumal bum.n and Ringer's tion tive i.ngredi ents of
the. phar RGBSR AN TY S EEUAN R gt hTolR T il pen
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adm ni stpation b ng L? tr wl transdermal (e.g. in slow rel ease
for mul at [egﬁl(%?enq_ Se%r?&scu § | nt raperitoneal, intravenous,

subcut aneous, Ad'ﬁarapeumalﬂ)aeﬁaq:twaIa,mcmpt"dm sa¢h that @Mbec a@dministeted| thedhd 8
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admi nPstrati on can for sorption t gh epit
endot hel pakinglgios suillipleotospy, tg@nmdmiﬂe! \anm&eeendm wmr@bmféamom ng the

active agepfpl %m@%mmoﬁPﬁéﬁgc%@nédaepr&%fﬁegnw uld- of Yutthi ifsthRER, Odaluer‘ﬁ’“' ch

causes the active agent EI’ESSE secreted 1n vivo. In

addi t i ongonditionpeod ehateepristics thei aag. bernt wrighinhealibi B7e) caifient BbsRIOT®.st er ed
toget her cyid hefit REMERTPRORRAS Of trdiRbRireaht ieot detfe@ I istmemClhdas

phar rraceutl cal |y acceptable surfactants, exci ﬁl ents, carriers, diluents and
vehi dPes manipriafen ehestalliphededepade FNoSY @rpowell wihindhn abiity @k thasaskilerBcul ar )

adm ni st gt dr0Rs well BS iPGilrd YRd MVodhéthsds STaRterPRirlgRhEWHMItRA RAL-f8 @KUt i on,
suspensi on, enul sion or 25 | yophi |l i zed powder in association with a

phar rrace!ﬂdf"éié'?i accept abl e parenteral vehicle (e.g. water, saline,
dextrose sol thwﬁdlng?lﬂﬂtr@dmdnhmeihé [hlbitoRO ML Ai8rs iused aNare bhmu.éteafgaboutrranni tol)
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t .t t he
coniugalon 2405 e <5 MNBARA A7 f R abhfodle WE RS
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for |L-18f ﬁa/@tloalroaalswrqup@gm%mt topically.

20 In further preferred embodiments, the inhibitor of IL-18 is administered daily or
every other day.

The daily doses are usually given in divided doses or in sustained release form
effective to obtain the desired results. Second or subsequent administrations can be
performed at a dosage which is the same, less than or greater than the initial or

25 previous dose administered to the individual. A second or subsequent administration
can be administered during or prior to onset of the disease.

According to the invention, the [L-18 inhibitor can be administered
prophylactically or therapeutically to an individual prior to, simultaneously or sequentially
with other therapeutic regimens or agents (e.g. multiple drug. regimens), in a

30 therapeutically effective amount, in particular with an interferon and/or a TNF inhibitor
and/or another anti-inflammatory agent, such as a COX inhibitor and/or an anti-allergic
agent. Active agents that are admiﬁistered simultaneously with other therapeutic agents

can be administered in the same or different compositions.



31 any residual cytotoxic activity exhibited by the antagonists, the route
of adm nistration, the clinical condition of the patient (including the
desi r abi | WDW3pi3s5mmi nt ai ni ng a non-toxic |evel of endogen®a3/HPD2/18591
activity). A "therapeutically effective anmount” is such that when

adm nistered, the I1L-18 5 inhibitor results in inhibition of the

bi ol ogi cal activity of I1L-18. The dosage adm nistered, as single or
nmul ti pl e doses, to an individual wl] 6 vary dependi ng upon a variety of
factors, including IL-18 inhibitor armacoki netic properties, the route
of adm ni stration, patient conditions and characteristics (sex, age, body
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determnlngt eln |t|ono IL-18 in an individual. According to the
i nvent i cavcepthlgle camiebi t or of IL-18 is used in an anount of about 0.001 to

100 g/ kg or ﬁ@oh'n/elqtoglﬂhﬂerlgelﬂfgék@ ar m@%& MVetrQé’thenDrof ah@urtselﬁhltlvilyt 05
nmg/ kg 15 of body weight or about 1 to nlg?gg fg%t 9|ht ﬂr gbout 2
g/ kg ofdumdg;smr@msm@rmwn@@ﬂ@gcﬁP%fﬂaﬁ?‘g Wyt et pfefert ed
accordi WHhIFﬂ)rWQpbt"Bh@mnééB theveofadni ni strati on by subcut aneous route.

I ntranmuscul ar adm nistration is further preferred according to the

invention. In order to admnister the IL-18 inhibitor directly to the place

of its acti OrHa\ﬁrg oW @li f@ed@ﬁtﬁé‘d&hkad/ehﬁbnadmhlnbesamediated bpitwad Bly'lledziﬁ) I n
further @r eferr enbo

ments, .the,i bito red daily
or &erPesrhibpt W&)ﬁa"‘?h@"o%ﬁ periogped o Epe 2 yds arg{‘%/e %‘g‘h‘}afeﬁ‘ﬁgl Vi gl%F "doses or
in sust abd?@é\tfaﬁbm doptitionsafifheat depertihg frotnt the apmmddseew eighe wentips . Second
or subse nt admnistrati onﬁ can be perforned at a dosage which is the

same, | e§ ViEhoHt yidug PXRe eV, the initial or 25 previous dose
adri ni st er ed whﬂé iris inveshition: tasbeenAdeseriteddn conneglinnedtnesieciie #mapdmenisi on  can

be admi n| 2 e Egélgﬂgerﬁg%d){hbﬂ{ is'Q %ﬂé@ffuﬂnertrﬁ@dﬁﬁhﬁﬁés ThisAppRERHIY to the

i nventio can adm ni stered_. prophylactically or
t her aseutuiemdédl ;o dogeraamyivaddtions] waes grradeptations oéthmweame&qvvn%fn 98 Fent i al |y

with ot her p& ?r{h'e ?Jeﬁ%r{@ﬂismaﬁdlﬁs?%sdeﬁﬁrt&es fiontth® pRosefituiscloe@enens) , in

a 30 thera fective anmoun Flartlcular with an |ntterferon
and/ or aaFNpme Mﬁhlblkﬂ@wn oreuslostanspgetiveithintthe prifq ‘ém'ﬁtéftl?r'ﬂ}"e&g fealifch as a

COX i nhi BL§ gé 4{ eOhppfdt RNthe ©85dREIdbSture8 RMASinbefté sxeforlg @ntisliowhiat thar e
adm ni stered si taneousl y with other therapeutic agents can be

adni ni st epang of Rerareerdehsiays. di f f er ent conposi ti ons. .
20 All references cited herein, including journal articles or abstracts, published or

unpublished U.S. or foreign patent application, issued U.S. or foreign patents or any other

references; are entirely incorporated. by reference herein, including all data, tables, figures

and text presented in the cited references. Additionally, the entire contents of the

references cited within the references cited herein are also entirely incorporated by
25 reference.

Reference to known method steps, conventional methods steps, known methods
or conventional methods is not any way an admission that any aspect, description or
embodiment of the present invention is disclosed, taught or suggested in the relevant art.

| The foregoing description of the specific embodiments will so fully reveal the
30 general nature of the invention that others can, by applying knowledge within the skill of
the art (including the contents of the references cited herein), readily modify and/or adapt

for various application such specific embodiments, without undue experimentation, without
departing from the general concept of the present invention. Therefore, such adaptations

and modifications are intended fo be within the meaning an range of equivalents of the



WO 03/ 013577 PCT/ EP02/08591 32 The invention further relates to a nethod
for the preparation of a pharnaceutical conposition conprising adm xing an
ef fecti vewarmunis7of an |1L-18 inhibitor and/or an interfemrcn/Epazisser a TNF
ant agoni st and/or. a COX inhibitor with a pharnmaceutically acceptable
carrier. 5 The invention further relates to a nethod of treatnent of
hypersensitivity disorders, conprising adm nistering a pharmaceutically
effective amount .of an IL-18 inhibitor to a patient in need thereof.

Havi ng now ful |y described this invenidon, it will be appreciated by those
skilled in 10 the art that the sane can be performed within a w de range
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br! ”C'Osp Ei‘ierena %‘{:8 Htﬂ%‘nl?%gwfe §el ?%f&‘dﬁtg RA% As rom the present
sur Or Cus

di scl NOWN omary practice W|th|n the art to
whi ch the |nvent| on pertal ns and as may be applied to the essential
features herei nbefore set forth as fol gy rp_:{é he scope of the appended
claims. . 20 Al.l references cited hereln including journal articles or

abstracts, putixagipeit:or IL-WBHJMatmhMﬂaaeaseworﬁagt bynersengtidit  appl i cati on,
i ssued U. S OI’M(;R‘S i gn patents or any ot her references are enti.rely
i ncor por at ed. erence herein, including all data, tables, fi gures and

|
text 7 esent edViurinethedels obexpasimentaly daduced) gpetghpersensifivity dGHS) esint ent s
of the relgf ﬁan:etangﬂés%ua% tis RedBofl @IS IaRE R Irdd HyeshrR}EMhGIndE RS O

entirely 1 ncorporat reference. Reference to known method steps,
conventldﬁaloﬂfﬁﬂdgd%fﬁﬂgﬂ known met hods or conventional nethods is not
any way an adm ssion that any aspect description or enbodi ment of the

present invention is disclosed, ht or suggested i.n e relevant art.
The foregoi ng HEsBPYSS pHTHWSHINg H%St B%c‘?""fsi e Qﬁgcﬂﬁ“ﬁ@ﬂ‘? g“’\/\ﬁs’%" pseée?'ﬁ? reveal
the @D gmgerplo Basey Belok) ﬁé]ﬁbeéh\/@éﬁchl@éd inhddtaib{Gerigueceinal., U}Bg@)pﬂhgﬂyng
know edge within-the_skill  of th 5nc{j gon%/ %g ontent of et
r ef er ence®icei V&g ﬁ“étSE'F?ﬂ toricadly vy 2@ HW aHd Por’Haa fiugPegge
appl i cat i @NFB]Eigradehtrhical GaTPaslutioarnit scetond/dlivetoil ymdyo mpeavadmbuahemn
wi t hout ting fromt r ncept of the presen nyent i on.
Ther ef or e? day gi ﬁlvggiél')ﬁ gqroi]%m%?oeé /a {)NEB in t?\g same ventcleRNas appFecf 0 YE rlgh(t)
ears, and vehicle alone to the left ears.
20 Either mice received daily, from day 5 to day 8, either 250 ug/mouse/day of rhiL-
18BP (recombinant human IL-18BP) or saline in the control group intraperitoneally (i.p.)
. (Fig. 1'A), or they received IL-18BP at days 0 to 2 (Fig. 1B). 4
- Ear thickness was measured with a dial thickness gauge (Mitutoyo Corp.,
Kawasaki, Japan), and ear swelling was estimated by subtracting the pre-challenge
25  from the post-challenge value, and by further subtracting any swelling detected in the
vehicle-challenged contralateral ear.
Ear swelling were measured at days 0, 5, 6, 7, 8, 9, 12, 14, 16,

Another model was used to generate the data presented in Fig. 4 to 6, see the

30 examples below. IL-18 binding protein (IL-18BP) was used to neutralize IL-18 during

experimentally induced contact hypersensitivity (CHS) to 2,4-Dinitrofluorobenzene
(DNFB). The experimental setup was-as follows: '



and nodifications are intended to be within the neaning an range of

equi val ents of the WD 03/013577 PCT/ EP02/ 08591 33 di scl osed enbodi nent s,
based on wbeswexschi ng and gui dance presented herein. It | PCITEPOB08591

under stood that the phraseology or term nology herein is for the purpose of
description and not of limtation, such that the term nol ogy or
phraseol ogy of the present specification is to be interpreted by the
skilled artisan in light of the teachj-ngs and gui dance presented 5 herein,
in conmbination wth the know edge of %‘ﬂe of ordinary skill in the art.
EXAMPLES Exanple 1: |1L-18BP treatnent decreases contact hypersensitivity
Met hods 10 Murine nodel s Qf 8r' R'Isgljily i nduced contact hypersensitivity
(CHS) were wused in all ex‘an%é‘gsf%‘gﬁowﬁ‘?he extent of CHS is nmeasured by
ear swel ling in respd?d ONRE(05% cageianed glive ald4de Az vehige)on shAkedpuse

ear-swel ling test thpackwas used to generate the data presented in 15 Figs.

| to 3 (see below) has begn @eé el cpadndd detail (Garrigue et al., 1994).
Briefly, mce were sensitized toplca pplyjn | .qof 0.5%

2, 4- di%i trof | uor oben%‘r@":‘%é\%@, e%‘;‘ﬁc’é’i%‘l@‘é‘?ﬁ‘“ﬁf@e égﬁ‘%f'&fﬁaf n -
acetone/olive oil (45l)vehisletdaeh shadordl abidenta sideddyheQplt el ve days | ater, 20

| of 0.2%DNFB in the samg vehi glieddgsu@pplied to the right ears, and
vehicle alone to the ) eft eals. 20 Either mce received daily, fromday 5
Lo day 8. either 250M§PHOEEMIAYTAME IR BN (T LA nant human | L- 168P)
or saline in the conExplesgswupas increapein swetlioa il of chglenged Y. gontrph) | or t hey
receiygd IL-1 81317 ghrdays O to 2 (Fig. 1 B). Ear thickness was neasured

with a dial thickness gauge @H %:g‘-?ygo%gé%arsfo ?Ski , Japan), and ear
swel ling was estimated by suly T - e 25 fromthe

post - chal | engdnitis medelathg SW“'T‘QIP?%PGE’(?@PEXQ%S dgny- 'ngl"t’qsdl?“ﬁ%"(z@‘ét ed in

t he vehi py @ii¢jddieRgerRs0pqiL-t8BR @i sdlinegyer aBiaral, sitkdr durigg sersttisatemsatr ed at
days 0, 5 i r’@éq,eg Wagsed to generate the
dat a res%?Y?’é(gZY ?I%E(Ij gfay%’z?réﬂ]é?g élgaélet etra%g4'exarrp? es gleb?ow. | L- 18 bi ndi ng
proteilth (IL-1813P) was used to neutralize IL-18 during experinentally

i nduced contact hypessensitivity (CHS) to 2,4-Dinitrofluorobenzene (DNFB).

The experi mental setun was.as. [oL1.ous oG SRR Lo URTARMIEARRs 34

mediated by T cells. Most haptens give rise to an oligoclonal T-cell response consisting

‘mainly of CD8 * effector T cells, whereas CD4 * T cells have a downregulatory role in

20 the CHS response (Bour, H., et al. 1995; Grabbe et al., 1998). To test the role of 1L-18

.in CHS, mice were epicutaneously sensitized with DNFB, and then challenged 5 days

later by hapten application to ear skin. Concomitantly with the hapten challenge, mice

were injected i.p. with either 250 pg/mouse/day rhiL-18BP or with saline. 1L-1 8BP, or

saline as control, was administered daily for 3 days, at days 5 to 8 after the first DNFB

25  sensitization (day 0). DNFB challenge at day 5 induced significant ear swelling in both

groups (Fig. 1 A). The extent of swelling in mice treated with.saline (triangles) was much

more pronounced than in mice treated with IL-18BP (squares), and went back to almost
normal state already at day 9. ‘

- The change of ear swelling observed with IL-18BP treatment at days 0 to 2 was

30 not statistically significant (Fig. 1 B). The timing of IL-18BP administration seems to be

an important factor in order to obtain a beneficial effect of IL-18BP treatment.

35 Conclusion:



1. Day O: Sensitisation 251 DNFB (0.5%in acetone / olive oil (4/1) as
vehicl e) on shaved back 2. Day 5: Challenge 5 51 DNFB (0.2% each on
dorsal amaowesiisat side of the right ear 51 vehicl e eachPpon/mpPor/essbt and
ventral side of the left ear 3. Day 6 ff: readout Mnitor ear thickness as
a nmeasure of inflanmati on Express score as increase in swelling [[tn] of
chal l enged vs. control 10 ear 4. Day 6 or 7: process ears for analysis In
this nodel, the swelling peaks bet day 6 and day 7. IL-18 was
neutralized by daily injections of Og IL-18BP (in saline) per aninal
either during sensitisation at day 0, day | and day 2, or during challenge
at day 4, day, p; 2004 e06muﬁgb R%ﬁe‘ll df %ontg&rﬂyﬁértseﬁﬁﬁﬂtﬂﬁ/@@fﬂ%ﬂdeﬁhétlﬁs r£sponses

(CHS) are hap ensec I c skin inflanmmtions ells. Mbst
hapt ens tgneeeiamte@tm@t afithan ighibite | IL-t8diad|a ?‘8@%%9@ Ee'&%ﬁﬁlgg‘?%“ ki nly of
CD8 + ef e Bk rSmrMeSh 8ASteEBY tréaifnepeWiiSa hapten.a downr egul atory rol e in
20 the éﬁ%ﬁggsp\)&ognsg gur H, et@lggl 1995; Grabbe et al., 1998). To test
the role of I1L-18 |n CHS, M ce were epi cut aneously sensitized with DNFB,

and then chalgengado5 fdaysep |talanemy dbagises appict dabbeensitviteaattesld n.
Concomitantly wih the hapten challenge, mce were injected i.p. with

ei t her m‘&%ﬁiﬁiﬁﬂgwday rhiL-18BP or with saline. 1L-1813P, or saline as
control, was pdpddyl stered daily for 3 days, at days 5 to 8 after the first
DNFB 25 sensitization (day 0). DNFB chal e at d 5 i ni fi cant
ear swel|ing ¢37Bb6k M'Ceg\“’ﬁf@p?r(slﬁzﬁd by ‘?‘?}Cuk ”Seﬁ?%'ﬁ?atyo& of %g, H?féﬁgs“{f@\ nm ce

treated piEBssRlibin fHerdnanel @t&donms(dasaoh Mld&ﬁ)lfeeelwdmﬁtﬂhcballehgﬁamth 20 i ce
treated with IL-18BP %squar es), and we nost tate

L ottty i 8206 DNED omies eata et ies. K4y 1o amins resbtiple mosnd qhelente wihar

treat menpnpg, éﬁb’ %w@llu}ig? was\WaBasupdd Pidags at (r&bteaaéényntuzat@nbf5c(ﬁhhamt§mg | B).
The timng of

adm ni strat o t factor in
or der toCltﬁﬁ?%Get)r %7b§n%f1?cl1éi T&f @1 qlﬂp%ln %1%);29,?% t%gt& ﬁng (%ﬁcl usi on:
WO 03/ 01gR4d vRiGdd W9 30fpL4ch Ghoup are presented in Fig. 2. Mice were treated daily

either with 250 pg/mouse/day IL-18BP i.p. (n=5; Fig. 2 open squares) or with saline (n

15  =5; Fig. 2, closed squares from day 19 to day 23.

Result
As shown in Fig. 2, IL-18BP-treatment significantly reduced ear swelling in

particular after the second challenge with hapten.

20 Therefore, IL-18BP therapy is particularly suitable for the therapy of ,
hypersensitivity disorders, in which patients are usually repeatedly challenged with the
same allergen and need to be treated in order to overcome the inflammatory reactions

elicited by the challenges.

25 Example 3: _1L-18BP protects from CHS by neurtralizing 1L-18
In order to verify that the protection from swelling observed with the IL-18BP
treatment was due to the neutralization of IL-18, 1L-18 deficient (KO) and wild type
C57BL/6 mice were compared for their ability to mount a CHS response. IL-18 deficient
mice do develop CHS to DNFB, although less pronounced than wild-type mice.
30  However, no effect of the IL-18BP treatment was observed in IL-18 deficient mice, as
shown in Fig. 3, indicating that the anti-inflammatory effect of IL-1 8BP in CHS was due

to neutralization of IL-18 (n = 5 mice per group).




In this established murine nodel of contact hypersensitivity/contact
dermatitis, a three day treatnent with an inhibitor of IL-18 had a

signi fi cawD obensfici al effect on the extent of swelling/ ipeftiERoresspbon
elicited by treatment with a hapten. 5 Exanple 2: |1L-18BP treatnent
decreases contact hypersensitivity after a second chall enge Mt hods
C57BU6 M ce were sensitized by epicutaneous application of 25 1 of 0.5%
DNFB sol uti on on the shaved abdonmen (day 0). Mce received a first
challenge with 20 10 | of 0.2% DNFB on the ears at day 5. At day 19, mce
recei ved a second challenge with DNFB. Ear swelling was neasured at days O
(hapt en sensi i on) .yt : 7, 8, 9, 12, 14, 16,
19 (2d haptenbkﬁﬁpkéﬁgéfﬁ8§%§k§??gggewfﬁﬁég%sﬂg§%§%§%2 Mean val ues with SD
for each groupethodspresented in Fig. 2. Mce were treated daily either

with 250, gof mpyse g ' =a® dedthifled AbBRENTS AASSSdeMa W T h
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therapy is particularly suitable for the ther apéw%fyngaéqer sensitivity
I I
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reactions elicited by the chall enges. 25 Exanple, 3 Ih-l?l%]P rotects from
CrS by neapesniiFlon eideps Hiie Rt SRIEmy adRIprased Astiic REO BT SraURRSeISt r om

S}Nel l'ing o@hﬁﬁreﬁﬂngett&atd%t With 118 BSBP éﬁ@tmcjamedu@dtsweuhg toBa% oal i zgt :c on
of IL-18, IL-18 deficient a i type 7 nm ce wer.e .conmpare or
t hei r1%biths ghicls W?ﬁﬁ?d Cﬁn‘éligageﬁggﬁgé’.an?lbp% %@ 3H§rﬁt Wagi"CeS'HY 'C(?ggel op CHS
t o DNFB, diffdréviedin vaeasarpieakayeninstdedrh iresaitiva -groyps  (Figs et, rght pena) ddoth no
effect of the | L-18BP t.realnent was O rved | - ficient..moece, as
shown in qf?‘{f.s %h “feﬁ(ﬁ'%%{é(iaﬁ {EE5F ieoegﬁﬁ?-?%nﬁ 'ﬁ‘r)r%‘rr%g (J)tréytqgf'#og’ﬁ&gg E%CE 18BP in
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vascul ar HSe ol BherR AR it end vy “BesR e RRLAREGRRIAT,

abovet1s Tdheshidletreateld nentrol animals (n = 10 mice per group).

In vivo assay for vascular leakage (Evans Blue)
Principle: Injection (iv) of Evans Blue and extraction from target tissue (ear)
Raw data to assess:

20  Standard curve of Evans Blue (ODgx/ng)

o Evans Blue concentration in blood (ODsz/ml or pg/mi, respectively)
o Dried tissue weight of ears (Ipsi and contralateral, mg)
e Evans blue content in ears (lpsi and contralateral, ODgglpg or ng/mg,
respectively)
25
. Protocol in combination with DNFB induced CHS: ,
o at day 5 of experimentally induced CHS inject 100ul of Evans Blue® iv
retroorbitally 2h prior to challenge of mice with DNFB
e injéct IL-18BP i.p. 1h prior to challenge
30 o at day 6 (24h after ear challenge with DNFB) measure swelling and sacrifice
animals
« take blood samples and process as follows:
o add 30 pl of serum to 970 pl of formamide (— 1/33 dilution)
o determine OD at 620 nm (— 1 ODgy equals 33 ODgz/mi)




caused by the CHS reaction, Evans Blue was injected i.v. 2 h prior to
challenge with 5 DNFB. Mce were sacrificed 24h | ater and ears processed
to extracwothoizdye t hat had | eaked fromthe vascul at ure amdéTaporumsibated in
the surrounding tissue. Vascul ar | eakage was assessed as anount of dye per
ng of dried ear tissue corrected for the concentration of Evans Blue in
the serum and expressed as the ratio of challenged vs. control ear. Wile
treatment with IL-18BP at day 4 and day 5 reduced swelling to 56% of 10 the
vehicle treated control (Fig. 4, |eft’panel, p < 0.01), there was no
significant difference in vascul ar | eakage between these two groups (Fig.

4, right panel). Both oups sh signjficantly jncreased oedena as
compared td t Ws@ﬁ%[?ch@@?ra%ﬁ%rea %rﬁfjes(sﬁsio@%'s and p < 0.01). As a
further control o ndre@4het@°Created with 250 pg of the irrelevant protein
BSA per ani mal andigkamineltigseignt ce devel oped CHS |ike 15 the vehicle
treated control a %ﬁ:mﬁ Bxirz c@Qyé‘JvﬁﬁrﬂﬁBm‘iﬁ QHE ) gentshEKiHG Jans@lscor vascul ar
| eakage (Evans Bl ueg@ rinci pﬁ e: és%n ection |§§ f tEvans Iﬂ?ue nq extraction
from Barget ti ssuelifeptapmoradeby -alJ'"tcHV%{t%e‘ 54 ""28“ Sf SHEH O‘érﬁ??/%k’éﬁ’f Evans
Bl ue (0D620/ ng) HipidsstoBbatetotietopntrati on in bl ood (0D620/mM or g/m,
respectively)  Drigartihsopeteebght of ears (Ipsi and contralateral, nm)
Evans blue content 1 n ears (Ipsi and contral ateral, 0D620/g or ng/ny,
respectively) 25 Protocol in conbination with DNFB i nduced CHS: at day 5
of experi nent ¥balugs forbp gedgilat®ds | nj ect 1001 of Evans Blue' iv retroorbitally
2h prjgor to challenge of mce with DNFB inject IL-18BP i.p. | h prior to

chal l'enge 30 at day 6 g2Ahual laknal- ShBbhEngsnfEl h DNFB) measure swel | ing
and sacrifi ceLeatigenl-s H-e: “&tess as follows: o-add 30
gl of serumto 970 | of . Eoersifiieroncertrafprgg seimiizi on) o deternmine OD at 620

nm(-* 1 OD620 equals 33 OD62g/m ) WO 03/013577 PCT/ EP02/ 08591 ° 37 harvest

i psilateral and contral at er ajooads amemsl as follows: o dry 24h at 80C
g Relative leakage: — 10003éakagelexpe y

leakagevehicle

15 Results:

Basically, two processes confribute fo the swelling observed during the CHS
reaction: The leakage of liquid from the vasculature into the surrounding tissue causing -
edema, and the extravasation of inflammatory cells from the blood vessels to the site of
tissue damage. '

20 Using Evans Blue as a tracer, it was demonstrated that despite the overall
reduction of swelling the treatment with IL-18BP did not reduce vascular leakage (Fig.
4).

Example 5: IL-18BP treatment reduces the inflammatory infiltration abd IFNy
25  production of the DNFB challenged ear ‘
Methods
CHS was induced in C57BL/6 mice as described. The animals were IL-18BP or
vehicle treated at days 4 to 6. The IL-18BP treatment reduced the swelling to 58% of the

vehicle control at day 7. Mice were sacrificed at day 7, challenged ears collected, pooled

30 by group (n = 8) and enzyme digested to obtain single cell suspensions. Cells were
characterized by subsequent FACS analysis gating on CD45 positive live cells. The
. number of apT cells, NK cells, neutrophils and monocytes / macrophages found in the

7.5 mg/ml Evans Blue (Z 2129) in physiological NaCl, 100 pl, iv)



o determne dry weight o mnce and extract dye with 1 ml formam de, gently
shaking 24h at 55C 5 o filter to renove debris, fill cuvettes, let sit at
RT for sewertaloidsours to allow Ilipids to float to the topPoTHEPIBISSINe OD at
620 nm Values to be calculated: 10 Evans Blue content per dry tissue

wei ghtLg | Leakage: - * Evans Blue concentration in serum 100 *| eakage
experimental Relative |eakage: -+ |eakage vehicle 15 Results: Basically,
two processes contribute to the swelling observed during the CHS reaction:
The | eakage of liquid fromthe vascuP8ture into the surrounding tissue
causing edenmm, and t he extravasati on of |nflarrmat ory cells fromthe bl ood

vessels to the site of tiss tracer,
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5: IL- 18BP %tg tment reduces the inflammatory infiltration abd IFNY 25

producti 8?1'0 ‘he DNFB chal | enged ear Methods CHS was induced in C57BL/6
m ce as descrFdadeasliteencnh phikiNg prastuetian, cqlBRtained jan DAIFS chaleigedeas days 4

to 6. Thefzre dfe%t?’ ulat]%*] SRLIENP pengfﬁ?féégfé ﬁﬂé@lhldng%5§arﬁ?<ﬁﬁf Notliherighi cl e

contrgl ce were’sacri enge ears collected,
pool ed 308By vgisoa@de(dn dunr&;) theen dutesegyent %thesltue@i neombth&ivmerw@Pre weasl |
suspensi ons. acterized by subsequent FAGS anal ysis gating
on CD45 B@?FW éntﬁ)lve cd| E?‘ng&The nunber of a(3T cells, NK cells,

neut r ophi | s agell mﬂwaca}lbes fiormBbIFB pthaliengetioeanel were ﬁh@ulateyl with§P mgevans Bl ue
(Y. 2129, Rw ol AfH 1538 Clr 4 0ytbrind WorURpORDIRTEE HFFH ERARAOBSOL 38

ear preparations ard expressed as percent age o s anal yzed. The
r eduadbi olf @ag/ml brefeldin A for the last 2 h of the lncubatlon Cells were then subjected to

multicolor immunofluorescent staining for intracellular IFNy and surface antigens. The
IFNy was produced by CD8 T cells and to a lesser extent by CD4 T cells. No IFNy was
detected in NK cells and 8T cells. (n.d., not detected; * Phorbol 12-Myristate 13-
Acetate)
15
Preparation of single cell suspension A
Enzymatic digestion of mouse ears to obtain single cell suspension was based -
on protocols of Schuler,G. and Steinman,R.M. (1985) and Stingl et al. (1983).

20 1. cut ears, pool 5 ears per preparation

2. rinse with 70% ethanol

3. split with the aid of forceps ‘

4. place dermal side down on 7.5ml of HBSS * at 37°C

5. add 5ml of 2.5% Trypsin 2 (10x) to obtain a final conc. of 1%

6. incubate 35 min at 37°C -

7. transfer ear halves dermal side down to a nylon sieve (cell strainer) placed in
10mi HBSS / 80%FCS on ice and gently mesh to disiodge cells from
extracellular matrix

8. remove sieves with big debris

30 9. wash 2x with cold HBSS / 10%FCS

10. count cells

25

® Sample preparation filter Whatman 5pm PTFE mesh, #6984.0350
1 Hanks Balanced Salt Solution without Ca?* and Mg?* (GIBCO# 14170.070)
20 5% Trypsin / EDTA (10x) (GIBCO#35400-027)



these cell types after 1L-18BP treatnment relative to the vehicle contro
was al so cal cul ated. For neasurenent of |FNy production, cells obtained
from DNFBvovalohsnged ears 5 were restinulated at 2 x 105PoarEPasD859mi t h

pl ate bound anti-CD3 antibody. No'further IL- 18BP was added during the
subsequent 24h culture period. |IFNy production was neasured in triplicate
by ELISA. Cell preparations from DNFB chal |l enged ears were stinmulated with
50 ng/mM  PMA* and 500 ng/m Iononyc%g for 4h. Cytokine secretion was

bl ocked by the addition 10 of 2g/m “brefeldin A for the last 2 h of the

i ncubation. Cells were then subjected to nmulticolor inmmunofl uorescent

stai ning for ﬁ&‘?gg%%iyl ar |FNy and surface antigens. The |FN7 was

produced by s and to | esser ext ent .b . No I FNy was
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of HBSS at 376 SyasRdd Snil of 2.5% Trypsin 2 (1 Ox).to obtain a final conc.
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r

ac in .
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suspensions prepared from naive and challenged ears were analysed by FACS, gating

on CD45+ live cells (Fig. 5). The CD45+ cells present in the naive ear were shown to be

15 mainly y8T cells and dendritic cells of the skin. The inflammatory infiltrate 24h after

challenge was composed 6f CD8 and cD4T cells, neutrophils, monocytes and NK cells,

increasing the fotal nﬁmber of CD45+ cells in the ear by about two fold. Correqunding

to the reduction in swelling, IL-18BP treatment reduced the overall number of Ieukocytes:

infiltrating the site of challenge. This affected all the different cell types of the

éo inflammatory infiltrate. The reduction amounted to between 20% and 40% depending on
the cell type.

Further characterisation of the quality of the infiltrate obtained from the ears of

IL-18BP treated mice revealed an impaired IFNy production upon anti-CD3 restimullation

(Fig. 6). FACS analysis showed that the IFNy was mainly produced by CD8 T cells and

25 to a lesser amount by CD4 T cells.. Interestingly, NK cells and vdT cells did not

contribute to the IFNy production (Fig. 7).

Example 6: IL-18BP does not impair recruitment of Langerhans cells

Method:
30 Mice were painted with the hapten FITC (50pl of a 4mg/ml solution) or the

vehicle acetone / dibutylphtalate (1:1) onto the right and left flank, respectively. Inguinal
lymph nodes were collected 24h after the painting. Hapten conjugated Langerhans cells
could be detected by FACS as FITC+, CD11c+ cells in the lymph node draining the

31% Bovine Serum Albumin in Phosphate Buffered Saline



FAGS analysis 1. resuspend cells in FAGS staining buffer 3, all subsequent
steps on ice 2. use 106 cells per staining 3. add | gig FCBlock, 10 mn 5
4. add anwpD-o@D4HB7ant i body in conbination with anti bodi es @#CTE&EPOBORSAgai nst
markers of interest, 1 g each , 30 min 5. wash 2x 6. acquire 0.5 x 106
total events by FACS 7. analyze specific markers after gating on CD45+,
live cells 10 Results: To examne the inflanmatory infiltrate at the site
of challenge, single cell suspensi ong, prepar ed from naive and chal | enged
ears were anal ysed by FAGS, gating on Cb45+ live cells (Fig. 5). The CD45+
cells present in the naive ear were shown to be 15 mainly yST cells and
dendri ti g rfehbbiddf idnReodtid in Tﬂbecdﬁaﬁala@émmpﬂfﬁy nbd bt the2hiafairéd

chal | enge_vvag conposed of CD8 and CD4 T cells, neutrophils, nonocytes and
NK cel | s withivaliele @8lyni@ ¢ hEranRalymRh FBEeS RS 9685+ cel Is in the ear by about
two fold. Corresponding to the reduction in swelling, |IL-18BP treatnent
reduced the overall nunber of |eukocytes. infiltrating the site of

chal | enge. ThBgsUSt ected all the different cell types of the 20
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| ynph no R 0, Lot %Qd—%t | d

Langer haﬂggﬁjéaéé?llygnp%c']bdl?% gRﬁege %é{%gﬁ%dé%i%éﬁk&&@%b%&iu@? +, d%‘l}'igeg?f ggﬁ -'g in the
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Sal i ne “%r%?é@%%%?nﬂﬁ&’&ﬁﬁ@@ét%é& ,Jthe number of hapten carrying LC present in the

15 draining lymph node 24h after the painting (Fig. 8). Therefore, there is no major
_contribution of IL-18 to LC trafficking in this model.

Example 7: 1L-18BP reduces the extent of delay type hypersensitivity in

another murine mode! of [_)HT
20 ' . Methods

Delayed-type hypersensitivity

Mice are sensitized by intravenous injection of 10° BALB/c splenocytes, and |
challenged on day 5 with 13 x 10° BA!_B/c spienocytes (50 pl PBS) in the right footpads.
Control left footpads receive 50 ul PBS. Right footpad swelling is calculated on different

25  days by subtracting the prechallenge value and any swelling measured in left footpads
from the postchallenge value.

For adopfive transfer experiments, cell suspensions from lymph nodes of BALB/c
splenocyte-sensitized or untreated control animals are depleted of B220" and CD8" cells
by incubation with rat anti-mouse B220-FITC and CD8-FITC, followed by separation in -

30 MACS columns with paramagnetic anti-FITC microbeads (Miltenyi Biotech, Auburn,
California, USA). Eluted CD4" T cell-enriched preparations are injected into the tail vein.
of recipient mice (2 x 10" cells/mouse). After 16 hours, mice are challenged by injecting
13 x 10° BALB/c splenocytes (withoijt red blood cells) into the right footpads, and

swelling is monitored throughout the following days.



40 FITC painted flank, but not in the contral ateral |ynph node draining the
flank painted wth vehicle only. (n =5 draining | ynph nodes per group)
Resul ts: wb 03hessmi grati on of Langerhans cells (LC) carryi mgTaam/gpsait o t he
draining lynph node is dependent on the proinflammatory cytokines IL-1(3
and TNFa and regul ated by caspase-1 (Antonopoul os et al., 2001; Kinber et
al ., 1992). Accordingly, IL-18 has been inplied to contribute to LC
trafficking (Cunberbatch et al., ZOOéA Therefore, treatment with IL-18BP
m ght inpair LC recruitment and theréfore reduce the i mune response to 10
DNFB during the challengi ng phase. To test this hypothesis, mce were
painted with &g%m hapten FITC or the vehicle onto the right and left flank,
respectively. n draining inguinal |ynph nodes were collected 24h after
t he painting Beldyadhypaybensersitivity TOHT) éseelicBedh by GBADH calbsdwita spearsrtd. The
o ea mE Nk %&@ﬁ@faﬂa‘e&ssof%%‘ 1 &euyié%b%éfét andm?e Therueﬁév.wdf&%cm inting

did not ch nunber en carry present In 15 drai ni ng
| ynph nod@!lszmm afiqecireatert witl il ng i $tugjed 8) a &H‘bﬁ@fj@ir e57BIHg teé'"i'aés #6 naj or
contrib u%%r%ﬂnz@é by lhfr:;v%nbﬁ?s hﬁcﬁé@éff 10‘-" kiigentit BABR: M@Eﬂeﬂ@%ﬁ% 4fer,] L- 18BP

reduces ype hypersensjtivi nmur i ne nodel

of DHT 203 wé@ﬁBGbB/C@elea%@e% @rsémﬁ%%m*hg |"9hfvfp?‘ya¢lﬂ wemeé V@Bﬁg'i’%fﬂ?ed by
int raven%ﬂ(g RL&RbIA Hinah0B-1BARB/E of RLIREE McaBInfiddatiorCibahée0@adbyoNn day 5
with 13 BALB/ ¢ spl enocyt es 50 pi PBS) in the right footpads.

Cont rol Helemmipipg thefaetrrd swplirg SF4J10UBBS. Ri ght foot pad swelling is
calculated on different 25 days by subtracting the prechal |l enge val ue and
any smelllng nmeasured in left footpads fromthe postchall enge val ue. For
adopt'Pve transfer experiments, cell suspensions from!|ynph nodes of BALB/c
spl enocyte-sensitized or untreated control aninmal's are depl eted of B220+
and CD8+ cells by incubation with rat anti-nouse B220-FI TC and CD8-FI TC,
foll owed by separation in 30 MACS col urms with paranagnetic anti-Fl TC

m crobeads (M Itenyi Biotech, Auburn, California, USA). Eluted CD4+ T
cell-enriched preparations are injected into the tail vein of recipient
mce (2 X 107 cells/nouse). After. 16 hours, mce are chall enged by -
injecting 13 x 106 BALB/c spl enocytes (mnthout red blood cells) into the
right footpads, and swelling is nonitored throughout the follow ng days.
WO 03/ 013577 PCT/ EP02/ 08591 4



41 Result Del ayed type hypersensitivity (DHT) is elicited by CD4+ T cells
w th apparent downregul atory effects of CD8+ T cells (G abbe et at.,
1998). Thwolahwmsiour of CD4+ T cells frommce treated WPCA/HPR2/UBBP i s
studied in a DTH nodel. C57BU6 aninmals are 5 sensitized by intravenous

i njection of 106 all ogeneic BALB/c splenocytes. Five days later, 13 x 106
BALB/ ¢ spl enocytes are injected into the right footpads, together with
either 10 ng/kg reconbi nant human Il-18BP i.p. or vehicle. Local

i nflammation is nmeasured by determ fng the footpad swelling at 24 hours.
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Resear ch 18p@sanies of a WpadsyngitigifyAdisapdsy/ EP02/ 08591 44 CLAIMS 1. Use of an
| L-18 d nhibitor for the manufacture of a nedi canent for treatnent and/or
prevention of a hypersensitivity disorder. 5 2. The use according to claim
1, whereid Theussareostingsiorglaim 1, Wieeah Herhyperseasitbdty digordepin selgriedyrtip -
consi sting ﬁ'{e ﬁb@%@%ﬁ%ﬁr@%ﬁd&oﬁé‘?@wiw RpB e hgsdrisitvity téabtRAS] distiders dits or der s
ers

with type ensitivity reactions,, disorders with _\t@ilg@ee [ 1]
hyper sensi t tyop thhypersensidity repctions, sispeierswi bre ) huparsensiivty Carans o) v

reactions. &Rorders Wifh tHEIVaRPEiEhdility feskliciism 2, wherein the hypersensitivity
di sorder is delayed type Hhypersensitivity. 4. The use according to claim 2

or 3,%herein the hypersensitivity disorder is contact 15

hyper sensg t ithé u¥e adcordiRg to/ SlinPL2 OMticieindhd Rypigensitivit] disarBerlis tdelafled tyher ein t he
inhibitor of IL-18 is selected. fromcaspase-1 (ICE) inhibitors,

anti bodi es AWPEIRIEIYI: - 18 anti bodi es against any of the IL-18 receptor
subunits, inhibitors of the IL-18 signaling pathway, antagonists of 20

bi ndi ng. b STGIRS T, i h ner b TR Rol iR i Bihudek™ 10

deri ved i ves hygessangitivifyr act i ons, -

5. The use according to any of claims 1 to 4, wherein the inhibitor of IL-18 is selected‘f
from caspase-1 (ICE) inhibitors, antibodies against IL-18, antibodies aga_inst ény of-
the IL-18 receptor subunits, inhibitors of the IL-18 signaling pathway, antagonists of

20 IL-18 which compete with IL-18 and block the IL-18 receptor, and IL-18 binding
proteins, isoforms, muteins, fused proteins, functional derivatives, active fractions,

circularly permutated derivatives or salts thereof.

6. The use according to claim 5, wherein the inhibitor of IL-18 is an IL-18 antibody.

25 .
' 7. The use according to claim 6, wherein the IL-18 antibody is a humanized 1L-18
antibody.
8. The use according to claim 6, wherein the IL-18 antibody is a human 1L-18 antibody.
30

9. The use according to claim 5, wherein the inhibitor of IL.-18 is an IL-18 binding
protein, or an isoform, a mutein, fused protein, functional derivative, active fraction,

circularly permutated derivative or salt thereof.



circularly pernutated derivatives or salts thereof. 6. The use according to
claim5, wherein the inhibitor of IL-18 is an IL-18 antibody. 25 7.. The
use accorwpng/o1as7tl aim 6, wherein the IL-18 anti body is aPaomeaz/assdl | L- 18
anti body. 8. The use according to claim®6, wherein the IL-18 antibody is a
human | L-18 anti body. 30 9. The use according to claim5, wherein the’
inhibitor of IL-18 is an IL-18 binding protein, or an isoform a mnutein,
fused protein, functional derivative, active fraction, <circularly
pernut at ed derivative or salt t her eof”®> WD 03/ 013577 PCT/ EP02/ 08591 45 10.
The use according to claim9, wherein the inhibitor of 1L-18 is a fused

protein rising an i lobul i n. fusi.on, . her.ei ed protein
bi-nds to“?‘L- use fgwr?ﬂ%qggcgaq%c%owjélrﬁla tt, % '%lg;tog?) qlé algnig agquggﬁs(?{éﬁher ein

t he functi eosbrisieg avamwegsboimiusio.cndathereiathe fosas pretebrBindstto eh®d to one
or nore functional groups, which occur as one or nore side chains on the
am no acid residues. 12. The use according to claim 11, wherein the noiety
i s a pol ybt Ty ese agtyrdiog toREE) of Ains §. to 11, Mghersindhe Jundiesdr darMgiveo any of

the p ecedicgglgﬁée%! éEBIFa CinBichyN§1t4BRdd G BRE Tor fkdrb h@ﬁctioﬁélr@?_@f‘s,e%h%ﬂ

interteron, r sinmul taneous, sequential or separate use. The use
accordi ng togcwlagione pemoptheide Fhainsen tha paffoRdhresduehit er f eron- (3. 15 15. The
use according to any of the preceding clains, wherein the nedi canent
further conprises an _inhibitor of Tumpr Necrosis Fact ?r (iNFL ]:'J:i%r'}

si mul t anddulhe yeyaeserding to gaimsbhayhsrein figemoisly 18 @ Polysthyirne YwebifdHlg to
claim 15, vwhgewin the inhibitor of TNF is TBP I and/or TBP Il. 17. The use
according to any of the preceding clains, wherein the medi canent further
conpi?ses an anti-inflammatory agent, for simultaneous, sequential or

separ at e 18Sthe 88 adrding® aHycof Aies predidigy ¢lains| whereih Ahe Wietlicaiment flagher
anti-inflanmataory age i use according to any
S

of the precd®dPH P{%té’?h??hgf gﬁ}ﬁit?’heg’nhgséﬁﬁéﬂiéﬁ%‘F -é-%]'%?elfse' conprises an
anti-allergic agent for sinultaneous, sequential or separate use. '
14. The use according to claim 13, wherein the interferon is interferon-g.
15
' 15. The use according to any of the preceding claims, wherein the medicament further
comprises an inhibitor of Tumor Necrosis Factor (TNF) for simultaneous, sequential -

or separate use.
20 16. The use according to claim 15, wherein the inhibitor of TNF is TBP | and/or TBP Il

"17. The use according to any of the preceding claims, wherein the medicament further

comprises an anti-inflammatory agent, for simultaneous, sequential or separate use.

25 18. The use according to claim 17, wherein the anti-inflammatory agentlis a COX-
inhibitor.

19. The use according to any of the preceding clain;as, wherein the medicament further
comprises an anti-allergic agent for simultaneous, sequential or separate use.
30
20. The use according to any of the preceding claims, wherein the inhibitor of IL-18 is
used in an amount of about 0.001 to 1000 mg/kg of body weight, or about 0.01 to
100 mg/kg of body weight or about 0.1 to 10 mg/kg of body weight or about 5 mg/kg
of body weight. '



30 20. The use according to any of the preceding clains, wherein the
inhibitor of IL-18 is wused in an anount of about 0.001 to 1000 ngy/ kg of
body wei gWwD,030135about 0.01 to 100 ng/ kg of body wei ght orcabpor/o$39l to 10
ng/ kg of body weight or about 5 ng/kg of body weight. WO 03/013577

PCT/ EPO2/ 08591 46 21. The use according to any of the preceding clains,
wherein the IL-18 inhibitor is adm nistered subcutaneously. 5 22. The use
according to any of the preceding clgéns, wherein the IL-18 inhibitor is
adm ni stered intranuscularly. 23. The use according to any of the preceding
clainms, wherein the IL-18 inhibitor is admnistered topically. 10 24. Use
of an expression vector conprising the coding sequence of an inhibitor of
IL-18 in the manufacture of a nedicanment for the treatnent and/or

prevent i 2n Tl use agoputingeiosany of the ripeestingeslaimpg whereirUge b18intibkards f or

i nducing a gﬁgh endogenous production of an inhibitor of

| L=18 in~aagéﬁkkﬁﬁyt e ﬁgﬁ% aéturegof a ngdicanent for the treatnent

and/ or prevention of a hypersensitivity disorder. 26. Use of a cell that
has heenogenft {igahdbrdimPtd b of thePhresiti®y aBintsNWnbidmtheof-18-mAiBitdrs 20 the
manuf acture of a nmedicanent for the treatnent and/or prevention of a

hyper sensi fiwinisjered §gpaesculaty. Met hod of treating and/ or preventing
allergic disorders conprising admnistering to a person in need thereof an
ef fective inhibiting anount of an IL-%%E;&hjbit

23. The use according to any of the prece aims, w?m[afein2fcﬁe IL-18 inhibitor is
administered topicélly. )
10 ;
24. Use of an expression vector comprising the coding sequence of an inhibitor of IL-18
in the manufacture of a. medicament for the treatment and/or prevention of a

hypersensitivity disorder.

15 25. Use of a vector for inducing andlor enhancing the endogenous production of an
inhibitor of IL=18 in a cell in the manufacture of a medicament for the treatment

and/or prevention of a hypersensitivity disorder.

26. Use of a cell that has been genetically modified to produce an inhibitor of IL-18 in
20 the manufacture of a medicament for the treatment and/or prevention of a

hypersensitivity disorder.

27. Method of treating and/or preventing allergic disorders comprising administering to
a person in need thereof an effective inhibiting amount of an IL-18 inhibitor.
25



