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Description

Technical Field

[0001] The present disclosure relates to novel compounds comprising short peptides derived from the IL-1 receptor
antagonist protein (IL1RA), capable of binding to the cell surface IL-1 receptor 1 to antagonise the inflammatory effects
of IL-1 throughout the human body. Also disclosed is the use of said peptides as anti-inflammatory agents for treatment
of pathological conditions wherein IL-1 plays a prominent role, such as inflammatory conditions of the body and the
central nervous system.

Background

[0002] Interleukin 1 (IL-1) is a general name for two distinct proteins, IL-1 alpha and IL-1 beta, which are major pro-
inflammatory cytokines. IL-1 exerts its effects by binding to specific transmembrane receptors (IL-1RI) on multiple cell
types. The effects of IL-1 are counteracted by natural inhibitors such as soluble IL-1 receptors and IL-1R antagonist
protein (IL1RA or IL1Ra). IL1RA inhibits the effect of IL-1 by blocking its interaction with the cell surface receptors.
[0003] Therapeutic approaches for targeting IL-1 for anti-inflammatory purposes have been addressed in the art.
These include administration of recombinant IL-1R antagonist protein, IL-1 trap fusion proteins, anti-IL-1 antibodies,
anti-IL-1RI and soluble IL-1RI and II in experimental models of arthritis (reviewed in Gabay C et al. 2010).
[0004] Peptides with IL-1 R antagonist activity are disclosed in e.g. US20060094663A1. These sequences are derived
from IL-1 RAcP (IL-1RI accessory protein).
[0005] Recombinant IL-1 R antagonist protein for use as an anti-inflammatory drug has been commercialised: Anakinra,
sold under the trade name ’Kineret’ (See US5075222). It has been approved for treatment of rheumatoid arthritis. The
drawbacks of anakinra is that (1) it is delivered as an injection concentrate with 100 mg in each dose; (2) it is prepared
from genetically modified E. coli using recombinant DNA technology; and (3) it has a high molecular weight (corresponding
to full-length IL-1 RA)
[0006] Thus, identification of shorter and potent peptides derived from IL1RA may address these disadvantages, in
that (1) a lower concentration of the present peptides may be used, (2) the smaller peptides are stable in solution and
can be more easily chemically synthesised with a lower associated cost, and (3) the lower molecular weight of the small
mimetic peptides enable them to more easily pass the blood-brain barrier, meaning a lower peptide amount is needed
to reach working concentrations in the brain - this makes them particularly useful also for treatment of neuroinflammatory
diseases. Specific targeting also has the potential of fewer side-effects and improved efficacy.
[0007] The WO05086695A2 patent family discloses specific peptide fragments of the IL-1 R antagonist protein. These
fragments are capable of inhibiting tissue destruction in inflammatory disorders, and may be used to treat chronic
inflammatory disorders and rheumatoid arthritis (US2007027082; patent application of issued US7674464). No effect
on neurodegenerative disorders is addressed.
[0008] According to US2007027082, the disclosed peptide fragments preferably comprise the subsequence LVAGY
("SEQ ID NO:42"); being present in "SEQ ID NOs:13, 18, 21, 23, 24 and 43" of US2007027082. Reversal of IL-1 induced
effects were observed for "SEQ ID NO:13, 15, 23 and 24" in vitro (Example 3), and "SEQ ID NO:18 and 43" in vivo
(Example 10).
[0009] "SEQ ID NOs:13, 18 and 19" of US2007027082 further comprise the subsequence SGRKSSKMQA of ILR1A
(present SEQ ID NO:1). The shortest peptide comprising the subsequence SGRKSSKMQA of ILR1A having an effect
according to US2007027082 is 35 amino acids long ("SEQ ID NO:13"), being 42 amino acids long when a nuclear
localisation signal is added for optimisation ("SEQ ID NO:18"). When examined as short as 15 amino acids - excluding
the LVAGY subsequence ("SEQ ID NO:19"), no effect is observed on inhibiting the collagenase production stimulated
by IL-1 in vitro (Example 3). It is thus concluded in US2007027082 that all peptides active in inhibiting MMP-1 (a
collagenase) by IL-1beta contain residues LVAGY of IL1RA; being common to all 4 isoforms of IL1RA (US2007027082
[0115]).
[0010] The present disclosure relates to further peptide fragments of IL-1 RA; in one embodiment being as short as
10 amino acids and in one embodiment comprising or consisting of SGRKSSKMQA (SEQ ID NO:1). Such fragments
are shown herein to directly bind to IL-1RI and interfere with the binding of IL-1 R to IL-1 beta; which is in contrast to the
35-amino acid long peptide fragment ("SEQ ID NO:13") of US2007027082 that does not bind IL1R1.
[0011] Short peptides according to the present disclosure may comprise or consist of SGRKSSKMQA (SEQ ID NO:1)
or variants, fragments, or variants of fragments thereof. They have the advantage over both full-length IL1RA (anakinra)
and the 35 and 42 amino-acid long peptides of US2007027082 (both comprising the subsequence SGRKSSKMQA)
that they are very stable, has a high solubility and also have a low cost of synthesis. These effects occur with a retained
ability of the peptides to bind IL1R1 and antagonise the effect of IL-1.
[0012] Further short peptides of the present disclosure derived from IL1RA comprise or consist of RIWDVNQKT (SEQ
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ID NO:29), TAMEADQPVS (SEQ ID NO:35) or GPNAKLEEKA (SEQ ID NO:36) or variants, fragments, or variants of
fragments thereof; having the same advantages as outlined for SEQ ID NO:1 herein.
[0013] Furthermore, peptides of a certain short length; such as the 10-amino acid peptide of SEQ ID NO:1, have an
increased capability of passing the blood-brain-barrier (BBB) to elicit an effect on cells of the central nervous system
(CNS); thus enabling use of said short peptides on neuroinflammatory disorders associated with IL-1. An effect on
neurons of IL1RA or peptide fragments thereof has not been addressed in the art previously, nor has passing the BBB.
A positive effect on neurite outgrowth and neuronal cell survival is shown herein.

Summary

[0014] The present invention relates to a truncated form of IL1RA having improved properties over the full-length
IL1RA protein and anakinra.
[0015] The peptide is shown herein by the present inventors to bind to IL-1 R1, and interfere with the binding of IL-
1R1 to the cytokine IL-1beta, thus having an inhibitory effect on IL-1 downstream signalling including inhibition of NF-
κB activation and reduced TNF-alpha increase. Also, a positive effect on neurite outgrowth and cell survival is observed
in neurons, and signs of rheumatoid arthritis are ameliorated in vivo.
[0016] It is an aspect of the present invention to provide a peptide consisting of the amino acid sequence of SEQ ID
NO:1 (SGRKSSKMQA); or a variant of SEQ ID NO:1 having at least 90% sequence identity to SEQ ID NO:1, said variant
comprising one conservative amino acid substitution,
wherein said peptide is capable of binding to IL-1 receptor type 1 (IL1RI), and capable of interfering with the binding of
IL-1 to IL1RI.
[0017] It is also an aspect of the present invention to provide a compound comprising at least one peptide according
to the present invention. Said compound may be formulated as a monomer consisting of a single copy of the peptide,
or may be formulated as a multimeric compound comprising two or more peptides according to the invention. Said two
or more peptides may be identical or not, with respect to each other. Said multimer may in a particular embodiment be
a dimer or a tetrameric dendrimer.
[0018] Also provided herein is a composition, such as a pharmaceutical composition or formulation, comprising a
peptide or a compound according to the invention.
[0019] In an interesting aspect, the peptides, compounds and compositions according to the invention are provided
for use as a medicament.
[0020] Said use may comprise the treatment of inflammatory disorders, especially those wherein IL-1 plays a prominent
role. These include rheumatoid arthritis, diabetes mellitus, such as diabetes mellitus type I, neurodegenerative disorder
wherein said neurodegenerative disorder has a neuro-inflammatory component, including Alzheimer’s disease, Parkin-
son’s disease, Huntington’s disease and Multiple Sclerosis.

Description of Drawings

[0021]

Figure 1 shows a tertiary structure model of the complex between IL1Ra (space filling presentation) and IL1RI
(backbone secondary structures). The location of the Ilantafin (aka. Ilantide) peptide sequence (SEQ ID NO:1) is
shown in black.

Figure 2 shows binding of IL1β (A), IL1Ra (B) and the Ilantafin peptide (SEQ ID NO:1) to the immobilized on a
sensor chip IL1RI employing surface plasmon resonance (SPR) analysis. RU - resonance units.

Figure 3 shows affinity and rate constants for interaction between Ilantafin (SEQ ID NO:1), IL1β and 1L1Ra, and ILRI.

Figure 4 shows competition between soluble IL1RI (SILR1) and the Ilantafin peptide (SEQ ID NO:1) for binding to
the immobilized IL1β. * p < 0.05, when compared to the binding of SILR1 alone.

Figure 5 shows the inhibitory effect of Ilantafin (SEQ ID NO:1) on NF-KB activated by IL1β. The Ilantafin peptide
was synthesized as tetrameric dendrimer (Ilantafin-d) attached to a lysine backbone. * p < 0.05. ** p < 0.01, when
compared to the black bar.

Figure 6 shows the inhibitory effect of Ilantafin (SEQ ID NO:1) on NF-KB activated by IL1β. The Ilantafin peptide
was synthesized as a monomer (Ilantafin-m). * p < 0.05, ** p < 0.01, when compared to the black bar.
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Figure 7 shows the inhibitory effect of the ILRa (A) and SILR1 (B) proteins on NF-KB activated by IL1β3. * p < 0.05,
** p < 0.01, *** p < 0.001, when compared to the black bar.

Figure 8 shows that the effect of the Ilantafin-d peptide (tetrameric dendrimer of SEQ ID NO:1) is sequence-specific,
since neither two peptides with scrambled sequences, Ilantafin scr-d1 (KQSAGKRSMS), Ilantafin scr-d2
(KASQKGMSRS), nor a peptide with the reverseequence, Ilantafin rev-d (AQMKSSKRGS) inhibit the activation of
NF-KB induced by IL1β.

Figure 9 shows that the effect of the Ilantafin-d peptide (tetrameric dendrimer of SEQ ID NO:1) is target (IL1RI)-spe-
cific, since the peptide does not affect the activation of STAT signalling induced by IL6.

Figure 10 shows the inhibitory effect of Ilantafin (SEQ ID NO:1) on TNFα secretion by IL1β-activated AMJ2-C8
macrophage cells. The Ilantafin peptide was synthesized as tetrameric dendrimer (Ilantafin-d) attached to a lysine
backbone. * p < 0.05, when compared to the black bar.

Figure 11 shows the inhibitory effect of Ilantafin (SEQ ID NO:1) on TNFα secretion by IL1β-activated AMJ2-C8
macrophage cells. The Ilantafin peptide was synthesized as a monomer (Ilantafin-m). * p < 0.05, when compared
to the black bar.

Figure 12 shows the inhibitory effect of ILRa (A) and SIL1R1 on TNFα secretion by IL1β-activated AMJ2-C8 mac-
rophage cells. * p < 0.05, ** p < 0.01, when compared to the black bar.

Figure 13 shows the effect of Ilantafin (SEQ ID NO:1), IL1Ra (B), SIL-1R1 (C) and IL1β (D) on neurite outgrowth in
primary cultures of cerebellar granule neurons. * p < 0.05, ** p < 0.01, when compared to untreated controls.

Figure 14 shows that IL13 competes with Ilantafin (SEQ ID NO:1) and IL1 Ra thereby inhibiting Ilantafin (A) - and
IL1Ra (B) -induced neurite outgrowth. * p < 0.05, when compared to the black bar.

Figure 15 shows that Ilantafin (SEQ ID NO:1), both as a dendrimer (Ilantafin-d, A) and a monomer (Ilantafin-m, B),
promotes survival of cerebellar granule neurons induced to undergo apoptosis by lowering potassium concentration.
IGF - insulin-like growth factor-1. Results from the two independent experiments are shown.

Figure 16 shows the results of an in vivo study employing the collagen-induced rheumatoid arthritis model in rats.
Treatment with Ilantafin-d (tetrameric dendrimer of SEQ ID NO:1) abrogated an increase in clinical manifestations
of the disease, when compared with the untreated control group.

Figure 17 shows how Ilantafin reduces morbidity of animals with CIA. Morbidity was expressed as a percentage of
animals reached clinical index 7 and therefore sacrificed by the test day. Ilantafin significantly reduced morbidity by
dpi 12. * - P<0.05 (unpaired t-test with Welch’s correction).

Figure 18 shows how Ilantafin attenuates severity of CIA (clinical evaluation). Two-way ANOVA revealed significant
effect of treatment on clinical score of animals with CIA [F(1, 238)=18.05, P<0.0001]. Ilantafin attenuated severity
of CIA on dpi 13-15. * - P<0.05 (unpaired t-test with Welch’s correction).

[0022] Further details on the figures may be found in the Examples herein below.

Definitions and abbreviations

[0023] IL1RA or IL1Ra: IL-1 receptor antagonist protein, may also be denoted IL-1 receptor antagonist herein.
[0024] IL1R1 or IL1RI: IL1 receptor type 1.
[0025] Affinity: the strength of binding between receptors and their ligands.
[0026] Ilantafin/Ilantide: Used interchangeably herein to denote fragments of IL1RA; Ilantafin-8 has been examined
mostly and given the sequence identifier SEQ ID NO:1. SEQ ID NO:1 may also be denoted simply as ’Ilantafin’ or
’Ilantide’ herein.
[0027] The term "Individual" refers to vertebrates, particular members of the mammalian species, preferably primates
including humans. As used herein, ’subject’ and ’individual’ may be used interchangeably.
[0028] A "polypeptide" or "protein" is a polymer of amino acid residues preferably joined exclusively by peptide bonds,
whether produced naturally or synthetically. The term "polypeptide" as used herein covers proteins, peptides and polypep-
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tides, wherein said proteins, peptides or polypeptides may or may not have been post-translationally modified. A peptide
is usually shorter in length than a protein.
[0029] An "isolated polypeptide" is a polypeptide that is essentially free from contaminating cellular components, such
as carbohydrate, lipid, or other proteinaceous impurities associated with the polypeptide in nature. Typically, a preparation
of isolated polypeptide contains the polypeptide in a highly purified form, i.e., at least about 80% pure, at least about
90% pure, at least about 95% pure, greater than 95% pure, or greater than 99% pure. One way to show that a particular
protein preparation contains an isolated polypeptide is by the appearance of a single band following sodium dodecyl
sulfate (SDS)-polyacrylamide gel electrophoresis of the protein preparation and Coomassie Brilliant Blue staining of the
gel. However, the term "isolated" does not exclude the presence of the same polypeptide in alternative physical forms,
such as dimers or alternatively glycosylated or derivatised forms.
[0030] An "amino acid residue" can be a natural or non-natural amino acid residue linked peptide bonds or bonds
different from peptide bonds. The amino acid residues can be in D-configuration or L-configuration. An amino acid residue
comprises an amino terminal part (NH2) and a carboxy terminal part (COOH) separated by a central part comprising a
carbon atom, or a chain of carbon atoms, at least one of which comprises at least one side chain or functional group.
NH2 refers to the amino group present at the amino terminal end of an amino acid or peptide, and COOH refers to the
carboxy group present at the carboxy terminal end of an amino acid or peptide. The generic term amino acid comprises
both natural and non-natural amino acids. Natural amino acids of standard nomenclature as listed in J. Biol. Chem.,
243:3552-59 (1969) and adopted in 37 C.F.R., section 1.822(b)(2) belong to the group of amino acids listed in Table 1
herein below. Non-natural amino acids are those not listed in Table 1. Also, non-natural amino acid residues include,
but are not limited to, modified amino acid residues, L-amino acid residues, and stereoisomers of D-amino acid residues.

[0031] An "equivalent amino acid residue" refers to an amino acid residue capable of replacing another amino acid
residue in a polypeptide without substantially altering the structure and/or functionality of the polypeptide. Equivalent
amino acids thus have similar properties such as bulkiness of the side-chain, side chain polarity (polar or non-polar),
hydrophobicity (hydrophobic or hydrophilic), pH (acidic, neutral or basic) and side chain organization of carbon molecules
(aromatic/aliphatic). As such, "equivalent amino acid residues" can be regarded as "conservative amino acid substitu-
tions".
[0032] The classification of equivalent amino acids refers in one embodiment to the following classes: 1) HRK, 2)
DENQ, 3) C, 4) STPAG, 5) MILV and 6) FYW
[0033] Within the meaning of the term "equivalent amino acid substitution" as applied herein, one amino acid may be

Table 1. Natural amino acids and their respective codes.

Symbols Amino acid

1-Letter 3-Letter

Y Tyr tyrosine

G Gly glycine
F Phe phenylalanine
M Met methionine
A Ala alanine
S Ser serine
I Ile isoleucine

L Leu leucine
T Thr threonine
V Val valine
P Pro proline
K Lys lysine
H His histidine

Q Gin glutamine
E Glu glutamic acid
W Trp tryptophan
R Arg arginine
D Asp aspartic acid
N Asn asparagine

C Cys cysteine
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substituted for another, in one embodiment, within the groups of amino acids indicated herein below:

i) Amino acids having polar side chains (Asp, Glu, Lys, Arg, His, Asn, Gin, Ser, Thr, Tyr, and Cys,)
ii) Amino acids having non-polar side chains (Gly, Ala, Val, Leu, Ile, Phe, Trp, Pro, and Met)
iii) Amino acids having aliphatic side chains (Gly, Ala Val, Leu, Ile)
iv) Amino acids having cyclic side chains (Phe, Tyr, Trp, His, Pro)
v) Amino acids having aromatic side chains (Phe, Tyr, Trp)
vi) Amino acids having acidic side chains (Asp, Glu)
vii) Amino acids having basic side chains (Lys, Arg, His)
viii) Amino acids having amide side chains (Asn, Gin)
ix) Amino acids having hydroxy side chains (Ser, Thr)
x) Amino acids having sulphur-containing side chains (Cys, Met),
xi) Neutral, weakly hydrophobic amino acids (Pro, Ala, Gly, Ser, Thr)
xii) Hydrophilic, acidic amino acids (Gin, Asn, Glu, Asp), and
xiii) Hydrophobic amino acids (Leu, Ile, Val)

[0034] A "Bioactive agent" (i. e., biologically active substance/agent) is any agent, drug, compound, composition of
matter or mixture which provides some pharmacologic, often beneficial, effect that can be demonstrated in-vivo or in
vitro. It may refer to the Ilantafin/Ilantide peptide sequences, or compounds comprising these. As used herein, this term
further includes any physiologically or pharmacologically active substance that produces a localized or systemic effect
in an individual. Further examples of bioactive agents include, but are not limited to, agents comprising or consisting of
an oligosaccharide, agents comprising or consisting of a polysaccharide, agents comprising or consisting of an optionally
glycosylated peptide, agents comprising or consisting of an optionally glycosylated polypeptide, agents comprising or
consisting of a nucleic acid, agents comprising or consisting of an oligonucleotide, agents comprising or consisting of a
polynucleotide, agents comprising or consisting of a lipid, agents comprising or consisting of a fatty acid, agents com-
prising or consisting of a fatty acid ester and agents comprising or consisting of secondary metabolites. It may be used
either prophylactically, therapeutically, in connection with treatment of an individual, such as a human or any other animal.
[0035] The terms "drug", "medicament" as used herein includes biologically, physiologically, or pharmacologically
active substances that act locally or systemically in the human or animal body.
[0036] The terms "treating", "treatment" and "therapy" as used herein refer equally to curative therapy, prophylactic
or preventative therapy and ameliorating or palliative therapy. The term includes an approach for obtaining beneficial
or desired physiological results, which may be established clinically. For purposes of this invention, beneficial or desired
clinical results include, but are not limited to, alleviation of symptoms, diminishment of extent of disease, stabilized (i.e.,
not worsening) condition, delay or slowing of progression or worsening of condition/symptoms, amelioration or palliation
of the condition or symptoms, and remission (whether partial or total), whether detectable or undetectable. The term
"palliation", and variations thereof, as used herein, means that the extent and/or undesirable manifestations of a phys-
iological condition or symptom are lessened and/or time course of the progression is slowed or lengthened, as compared
to not administering compositions of the present invention.
[0037] A "treatment effect" or "therapeutic effect" is manifested if there is a change in the condition being treated, as
measured by the criteria constituting the definition of the terms "treating" and "treatment." There is a "change" in the
condition being treated if there is at least 5% improvement, preferably 10% improvement, more preferably at least 25%,
even more preferably at least 50%, such as at least 75%, and most preferably at least 100% improvement. The change
can be based on improvements in the severity of the treated condition in an individual, or on a difference in the frequency
of improved conditions in populations of individuals with and without treatment with the bioactive agent, or with the
bioactive agent in combination with a pharmaceutical composition of the present invention.
[0038] A treatment according to the invention may be prophylactic, ameliorating or curative.
[0039] "Pharmacologically effective amount", "pharmaceutically effective amount" or "physiologically effective amount"
of a "bioactive agent" is the amount of an active agent present in a pharmaceutical composition as described herein that
is needed to provide a desired level of active agent in the bloodstream or at the site of action in an individual (e.g. the
lungs, the gastric system, the colorectal system, prostate, etc.) to be treated to give an anticipated physiological response
when such composition is administered. The precise amount will depend upon numerous factors, e.g., the active agent,
the activity of the composition, the delivery device employed, the physical characteristics of the composition, intended
patient use (i.e. the number of doses administered per day), patient considerations, and the like, and can readily be
determined by one skilled in the art, based upon the information provided herein. An "effective amount" of a bioactive
agent can be administered in one administration, or through multiple administrations of an amount that total an effective
amount, preferably within a 24-hour period. It can be determined using standard clinical procedures for determining
appropriate amounts and timing of administration. It is understood that the "effective amount" can be the result of empirical
and/or individualized (case-by-case) determination on the part of the treating health care professional and/or individual.
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[0040] The terms "enhancing" and "improving" a beneficial effect, and variations thereof, as used herein, refers to the
therapeutic effect of the bioactive agent against placebo, or an increase in the therapeutic effect of a state-of-the-art
medical treatment above that normally obtained when a pharmaceutical composition is administered without the bioactive
agent of this invention. "An increase in the therapeutic effects" is manifested when there is an acceleration and/or
increase in intensity and/or extent of the therapeutic effects obtained as a result of administering the bioactive agent(s).
It also includes extension of the longevity of therapeutic benefits. It can also manifest where a lower amount of the
pharmaceutical composition is required to obtain the same benefits and/or effects when it is co-administered with bioactive
agent(s) provided by the present invention as compared to the administration in a higher amount of the pharmaceutical
composition in the absence of bioactive agent. The enhancing effect preferably, but not necessarily, results in treatment
of acute symptoms for which the pharmaceutical composition alone is not effective or is less effective therapeutically.
Enhancement is achieved when there is at least a 5% increase in the therapeutic effects, such as at least 10% increase
in the therapeutic effects when a bioactive agent of the present invention is co-administered with a pharmaceutical
composition compared with administration of the pharmaceutical composition alone. Preferably the increase is at least
25%, more preferably at least 50%, even more preferably at least 75%, most preferably at least 100%.
[0041] "Co-administering" or "co-administration" of bioactive agents and state-of-the-art medicaments, as used herein,
refers to the administration of one or more bioactive agents of the present invention, or administration of one or more
bioactive agents of the present invention and a state-of-the-art pharmaceutical composition within a certain time period.
The time period is preferably less than 72 hours, such as 48 hours, for example less than 24 hours, such as less than
12 hours, for example less than 6 hours, such as less than 3 hours. However, these terms also mean that the bioactive
agent and a therapeutic composition can be administered together.
[0042] An "individual in need thereof" refers to an individual who may benefit from the present invention. In one
embodiment, said individual in need thereof is a diseased individual, wherein said disease may be an immune disease
wherein IL-1 plays a prominent role.
[0043] The term "Kit of parts" as used in the present invention provides the one or more peptides, compounds or
compositions according to the present invention and a second bioactive agent for administration in combination. The
parts of the kit are meant to be for simultaneous, separate or sequential use. The use may be a therapeutic use, such
as the treatment of inflammation wherein IL-1 plays a prominent role.
[0044] Due to the imprecision of standard analytical methods, molecular weights and lengths of polymers are under-
stood to be approximate values. When such a value is expressed as "about" X or "approximately" X, the stated value
of X will be understood to be accurate to +/- 20%, such as +/- 10%, for example +/- 5%.

Detailed description

[0045] The present invention is as defined in the claims.

Inflammation

[0046] Inflammation is part of the complex biological response of vascular tissues to harmful stimuli, such as pathogens,
damaged cells, or irritants. Inflammation is a protective attempt by the organism to remove the injurious stimuli and to
initiate the healing process. Inflammation is not a synonym for infection, even in cases where inflammation is caused
by infection. Although infection is caused by a microorganism, inflammation is one of the responses of the organism to
the pathogen. Inflammation can be classified as either acute or chronic. Acute inflammation is the initial response of the
body to harmful stimuli and is achieved by the increased movement of plasma and leukocytes (especially granulocytes)
from the blood into the injured tissues. A cascade of biochemical events propagates and matures the inflammatory
response, involving the local vascular system, the immune system, and various cells within the injured tissue. Prolonged
inflammation, known as chronic inflammation, leads to a progressive shift in the type of cells present at the site of
inflammation and is characterized by simultaneous destruction and healing of the tissue from the inflammatory process

Interleukins

[0047] Interleukins are a group of cytokines (secreted proteins/signaling molecules) that were first seen to be expressed
by white blood cells (leukocytes). The term interleukin derives from (inter-) "as a means of communication", and (-leukin)
"deriving from the fact that many of these proteins are produced by leukocytes and act on leukocytes". The name is
something of a relic though as it has since been found that interleukins are produced by a wide variety of cells. The
function of the immune system depends in a large part on interleukins, and rare deficiencies of a number of them have
been described, all featuring autoimmune diseases or immune deficiency. The majority of interleukins are synthesized
by helper CD4+ T lymphocytes, as well as through monocytes, macrophages, and endothelial cells. They promote the
development and differentiation of T, B, and hematopoietic cells.
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Interleukin-1 (IL-1)

[0048] Interleukin 1 (IL-1) is a general name for two distinct proteins, IL-1 alpha (IL1A) and IL-1 beta (IL1B), which are
major pro-inflammatory cytokines. They participate in the regulation of immune responses, inflammatory reactions, tissue
injury and hematopoiesis. The IL1 gene family consists of three members, IL1α, IL1β, and IL1RA (IL-1 receptor antagonist
protein, also IL1Ra). IL1RA consists of a six-stranded β-barrel closed on one side by three β-hairpin loops. Although
IL1α and IL1β are agonists of the IL1 receptor, the naturally occurring IL1RA functions as a specific antagonist of the
receptor (Hallegua and Weisman, 2002).

IL-1 alpha

[0049] Interleukin-1 alpha (IL-1α) is a protein that in humans is encoded by the IL1A gene. Interleukin-1 alpha possesses
a wide spectrum of metabolic, physiological, haematopoietic activities, and plays one of the central roles in the regulation
of the immune responses. It binds to the interleukin-1 receptor. IL-1α is a unique member in the cytokine family in the
sense that the structure of its initially synthesized precursor does not contain a signal peptide fragment (same is known
for IL-1β and IL-18). After processing by the removal of N-terminal amino acids by specific proteases, the resulting
peptide is called "mature" form. Calpain, a calcium-activated cysteine protease, associated with the plasma membrane,
is primarily responsible for the cleavage of the IL-1α precursor into a mature molecule. Both the 31 kDa precursor form
of IL-1α and its 18 kDa mature form are biologically active.
[0050] The three-dimensional structure of the IL-1α contains an open-ended barrel composed entirely of beta-pleated
strands. Crystal structure analysis of the mature form of IL-1α shows that it has two sites of binding to IL-1 receptor.
There is a primary binding site located at the open top of its barrel, which is similar, but not identical to that of IL-1β.
[0051] IL-1α is constitutively produced by epithelial cells and is found in substantial amounts in normal human epidermis,
where it has an essential role in maintenance of skin barrier function. With the exception of skin keratinocytes, some
epithelial cells and certain cells in central nervous system, IL-1α is not observed in health in most of cell types, tissues
and in blood. A wide variety of other cells only upon stimulation can be induced to transcribe the IL-1α genes and produce
the precursor form of IL-1α. Among them are fibroblasts, macrophages, granulocytes, eosinophils, mast cells and ba-
sophils, endothelial cells, platelets, monocytes and myeloid cell lines, blood T-lymphocytes and B-lymphocytes, astro-
cytes, kidney mesangial cells, Langerhans cells, dermal dendritic cells, natural killer cells, large granular lymphocytes,
microglia, blood neutrophils, lymph node cells, maternal placental cells and several other cell types.
[0052] The most important regulatory molecule for IL-1α activity is IL-1RA, which is usually produced in a 10-100-fold
molar excess. In addition, the soluble form of the IL-1R type I has a high affinity for IL-1α and is produced in a 5-10
molar excess. IL-10 also inhibits IL-1α synthesis.

IL-1 beta

[0053] Interleukin-1 beta (IL-1β) also known as catabolin, is encoded by the IL1B gene. IL-1β precursor is cleaved by
caspase 1 (interleukin 1 beta convertase). Cytosolic thiol protease cleaves the product to form mature IL-1β.
[0054] IL-1β is produced by activated macrophages as a proprotein, which is proteolytically processed to its active
form by caspase 1. This cytokine is an important mediator of the inflammatory response, and is involved in a variety of
cellular activities, including cell proliferation, differentiation, and apoptosis. The induction of cyclooxygenase-2
(PTGS2/COX2) by this cytokine in the central nervous system (CNS) is found to contribute to inflammatory pain hyper-
sensitivity. This gene and eight other interleukin 1 family genes form a cytokine gene cluster on chromosome 2.

IL-1 receptor antagonist protein (IL 1 RA)

[0055] The interleukin-1 receptor antagonist protein (IL1RA) is encoded by the IL1RN gene. It inhibits the activities of
IL1A and IL1B, and modulates a variety of IL-1 related immune and inflammatory responses. This gene and five other
closely related cytokine genes form a gene cluster spanning approximately 400 kb on chromosome 2. Four alternatively
spliced transcript variants encoding distinct isoforms have been reported. Mutations in the IL1RN gene results in a rare
disease called deficiency of the interleukin-1-receptor antagonist (DIRA). Variants of the IL1RN gene are also associated
with risk of schizophrenia. In terms of protein similarities, IL-1α is more closely related to IL-1 RA than it is to IL- 1α. The
amino acids that are identical between mature human IL-1α and mature IL-1α is 22% while it is 26% when comparing
IL-1β to IL-1 RA and only 18% when comparing IL-1α to IL-1 RA.
[0056] The sequence of IL1RA is disclosed herein below (’sequences’), for all 4 isoforms of IL1RA.
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IL-1 receptors

[0057] IL1 has two distinct receptors, IL1RI and IL1RII (IL-1 receptor type I and II, or 1 and 2, respectively). IL1RI
comprises an extracellular portion with three immunoglobulin-like modules for IL1 binding and a long cytoplasmic domain,
whereas IL1RII contains the same ectodomain but a shorter cytoplasmic domain. The receptors both exist in transmem-
brane (TM) and soluble forms: the soluble IL-1 receptors are thought to be post-translationally derived from cleavage
of the extracellular portion of the membrane receptors. Both IL-1 receptors (CD121 a/IL1R1, CD121b/IL1R2) appear to
be well conserved in evolution, and map to the same chromosomal location. The receptors can both bind all three forms
of IL-1 (IL-1 alpha, IL-1 beta and IL-1 RA).
[0058] IL1 associates with IL1RI with low affinity, and the binding of the IL1R accessory protein (IL1R-AcP) to the
complex results in high-affinity binding that forms an asymmetric tertiary complex composed of IL1, IL1RI, and IL1R-
AcP, resulting in receptor activation and subsequent intracellular signal transduction and cellular responses. IL1RA binds
primarily to IL1RI but does not induce signal transduction because it lacks a second binding site. IL1RII is a decoy
receptor because the binding of IL1 to ILRII is unable to trigger intracellular signals. The naturally occurring IL1RA and
the decoy receptor attenuate the effects of IL1, and thus appears to be a unique phenomenon in cytokine biology
(Dinarello, 1996).

Peptide fragments

[0059] The present disclosure relates to truncated forms of IL1RA having improved properties over the full-length
IL1RA protein and anakinra. The improved properties of the short peptides relate to increased solubility, increased
stability and lower cost of synthesis. Furthermore, the peptide retains its ability to bind to IL-1R1 and interfere with binding
of IL-1beta to this receptor; in addition to several desirable downstream effects addressed herein elsewhere.
[0060] The provision of a short peptide according to the present disclosure also allow for better passage of said short
peptide across the blood-brain barrier. This is especially interesting in that SEQ ID NO:1 of 10 amino acid residues has
been shown by the present inventors to have a positive effect on neurite outgrowth and neuronal cell survival.
[0061] The blood-brain barrier (BBB) is a separation of circulating blood and the cerobrospinal fluid (CSF) in the central
nervous system (CNS), provided to maintain homeostasis. The BBB thus effectively blocks entry into the brain of most
molecules. This means that many drugs, which would otherwise be capable of treating disorders of the CNS, are denied
access to the very regions where they would be affective. While most peptides may be able to penetrate the BBB to
some extent, there is a clear correlation between the molecular weight (MW) of the protein and the degree of penetration
- shorter, unbranched peptides with a low MW thus have a better degree of penetration, meaning that a lower amount
of peptide is needed for small MW peptides to reach working concentrations in the brain.
[0062] A peptide according to the disclosure comprises a short fragment of the IL1RA protein. In one embodiment,
said peptide comprises or consists of SGRKSSKMQA (SEQ ID NO:1), or a functional fragment or variant thereof.
[0063] A ’fragment or variant thereof’ as used herein refer to fragments of SEQ ID NO:1 (length), variants of SEQ ID
NO:1 (identity), and variants of fragments of SEQ ID NO:1 (identity and length). The latter may be denoted ’variant
fragment’.
[0064] Both fragments and variants of amino acid sequences according to the disclosure are meant to be the functional
equivalents of said sequences, i.e. retaining their ability to bind to IL1R1.
[0065] Further short peptides of the present disclosure derived from IL1RA disclosure comprise or consist of RIWD-
VNQKT (SEQ ID NO:29), TAMEADQPVS (SEQ ID NO:35) or GPNAKLEEKA (SEQ ID NO:36) or variants, fragments,
or variants of fragments thereof; as outlined for SEQ ID NO:1 herein.
[0066] In a preferred embodiment, the peptides are specific, in that the peptide sequence have no or substantially
reduced effect when the amino acid sequence is scrambled or reversed. Also, the peptides are preferably specific to
antagonising the effect of IL-1, and not other proteins and interleukins.
[0067] A functional fragment or variant of e.g. SEQ ID NO:1 is a fragment or variant (or variant of a fragment) which
retain its ability to bind to IL-1R1 and interfere with the binding of IL-1 beta to said receptor, and/or retain the ability to
affect downstream effects to a comparable level as SEQ ID NO:1 with respect to inhibition of IL-1 induced NF-kB
activation, reduction of IL-1 induced TNF-alpha release from macrophages, induction of neurite outgrowth and/or pro-
motion of neuronal cell survival. The same applies to SEQ ID NOs:29, 35 and 36.
[0068] In the present context the standard one-letter code for amino acid residues as well as the standard three-letter
code is applied. Abbreviations for amino acids are in accordance with the recommendations in the IUPAC-IUB Joint
Commission on Biochemical Nomenclature Eur. J. Biochem, 1984, vol. 184, pp 9-37. Throughout the application either
the three letter code or the one letter code for natural amino acids are used. Where the L or D form (optical isomers)
has not been specified it is to be understood that the amino acid in question has the natural L form, cf. Pure & Appl.
Chem. Vol. (56(5) pp 595-624 (1984) or the D form, so that the peptides formed may be constituted of amino acids of
L form, D form, or a sequence of mixed L forms and D forms.
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[0069] Where nothing is specified it is to be understood that the C-terminal amino acid of a peptide exists as the free
carboxylic acid, this may also be specified as "-OH". However, the C-terminal amino acid of a peptide may in another
embodiment be the amidated derivative, which is indicated as "-NH2". Where nothing else is stated the N-terminal amino
acid of the peptide comprises a free amino-group, this may also be specified as "H-". However, the N-terminal amino
acid of a peptide may in another embodiment be the acetylated derivative, which is indicated as "-Acetyl" or "COCH3".
[0070] A peptide in one embodiment comprises at least 5 of the twenty-two amino acids naturally incorporated into
polypeptides, called proteinogenic or natural amino acids. Of these, 20 are encoded by the universal genetic code. The
remaining 2; selenocysteine and pyrrolysine, are incorporated into proteins by unique synthetic mechanisms. A peptide
can also comprise one or more unnatural, non-proteinogenic or non-standard amino acids.
[0071] In a preferred embodiment, the peptide consists of or comprises SGRKSSKMQA (SEQ ID NO:1), or a fragment
or a variant, or a variant fragment thereof.
[0072] In another embodiment of the present disclosure, the peptide consists of or comprises SEQ ID NOs:29, 35 or
36, or a fragment or a variant, or a variant fragment thereof.
[0073] In one embodiment, the peptide comprises a contiguous amino acid sequence of at most 14 amino acids, such
as at most 13 amino acids, for example at most 12 amino acids, for example at most 11 amino acids, such as at most
10 amino acids derived from IL1RA which comprises SEQ ID NO:1, or a fragment or a variant, or a variant fragment thereof.
[0074] The peptide in one embodiment consists of 10 contiguous amino acid residues of IL1RA consisting of SEQ ID
NO:1. In another embodiment, the peptide has a total length of less than or equal to 5, 6, 7, 8, 9, 10, 11, 12 13 or 14
contiguous amino acid residues derived from IL1RA and comprises SEQ ID NO:1 or a variant or a fragment, or a variant
fragment, thereof.
[0075] A peptide may consist of 5-10 contiguous amino acids, such as 6-10 amino acids contiguous, for example 8-10
contiguous amino acids. In one embodiment, the peptide consists of 5-6, such as 6-7, for example 7-8, such as 8-9, for
example 9-10, such as 10-11, for example 11-12, such as 12-13, for example 13-14 contiguous amino acids comprising
any of SEQ ID NOs:1, 29, 35 or 36, or a variant, a fragment or a variant fragment thereof.
[0076] In one embodiment, the peptide consists of 5-6, such as 6-7, for example 7-8, such as 8-9, for example 9-10,
such as 10-11, for example 11-12, such as 12-13, for example 13-14, such as 14-15, for example 15-16, such as 16-17,
for example 17-18, such as 18-19, for example 19-20 contiguous amino acids comprising any of SEQ ID NOs:29, 35 or
36, or a variant, a fragment or a variant fragment thereof.
[0077] The peptide in another embodiment comprises a contiguous amino acid sequence having a total length of less
than or equal to 5, 6, 7, 8, 9, 10, 11, 12 13, 14, 15, 16, 17, 18, 19 or 20 contiguous amino acid residues derived from IL1RA
comprising SEQ ID NOs:29, 35 or 36, or a fragment or a variant, or a variant fragment thereof.
[0078] In yet another embodiment, the peptide comprises or consists of a fragment of SEQ ID NOs:1, 29, 35 or 36
comprising at least 5 contiguous amino acids of said peptide sequence(s); such as 5 contiguous amino acids, for example
6 contiguous amino acids, such as 7 contiguous amino acids, for example 8 contiguous amino acids, such as 9 contiguous
amino acids of said peptide sequence(s).
[0079] A fragment of a peptide is in one embodiment a peptide comprising at least 5 contiguous amino acids of SEQ
ID NOs:1, 29, 35 or 36; such as 5 contiguous amino acids, for example 6 contiguous amino acids, such as 7 contiguous
amino acids, for example 8 contiguous amino acids, such as 9 contiguous amino acids of SEQ ID NOs:1, 29, 35 or 36.
A fragment of SEQ ID NOs:1, 35 or 36 may thus comprise between 5 and 9 amino acids of said sequences, and a
fragment of SEQ ID NO:29 may thus comprise between 5 and 8 amino acids of said sequence.
[0080] A variant of a peptide, or a variant of a fragment of said peptides, may be an amino acid sequence which has
at least 40% sequence identity with SEQ ID NOs:1, 29, 35 or 36 or a fragment thereof, such as at least 50%, 60%, 65%,
70%, 75%, 80%, 85%, 90% or 95% identity to SEQ ID NOs:1, 29, 35 or 36 or a fragment thereof, or an amino acid which
has 40-50% identity, for example 50-60% identity, such as 60-70% identity, for example 70-80% identity, such as 80-90%,
for example 95-99% sequence identity to SEQ ID NOs:1, 29, 35 or 36 or a fragment thereof, wherein the identity is
defined as a percentage of identical amino acids in said variant sequence when it is collated with SEQ ID NOs:1, 29,
35 or 36 or a fragment thereof.
[0081] The identity between amino acid sequences may be calculated using well known algorithms such as BLOSUM
30, BLOSUM 40, BLOSUM 45, BLOSUM 50, BLOSUM 55, BLOSUM 60, BLOSUM 62, BLOSUM 65, BLOSUM 70,
BLOSUM 75, BLOSUM 80, BLOSUM 85, or BLOSUM 90, or by simple comparison of the specific amino acids present
at corresponding positions in two peptide sequences to be compared.
[0082] Homology may be used as a synonym to identity / sequence identity.
[0083] A variant of a peptide may also be an amino acid sequence which has about 10% positive amino acid matches
with SEQ ID NOs:1, 29, 35 or 36 or a fragment thereof, such as about 20% positive amino acid matches, for example
about 30% positive amino acid matches, such as about 40% positive amino acid matches, for example about 50%
positive amino acid matches, such as about 60% positive amino acid matches, for example about 70% positive amino
acid matches, such as about 80% positive amino acid matches, for example about 90% positive amino acid matches,
wherein a positive amino acid match is defined as the presence at the same position in two compared sequences of
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amino acid residues which has similar physical and/or chemical properties. Particular positive amino acid matches are
K to R, E to D, L to M, Q to E, I to V, I to L, A to S, Y to W, K to Q, S to T, N to S and Q to R.
[0084] Variants include sequences wherein an alkyl amino acid is substituted for an alkyl amino acid, wherein an
aromatic amino acid is substituted for an aromatic amino acid, wherein a sulfur-containing amino acid is substituted for
a sulfur-containing amino acid, wherein a hydroxy-containing amino acid is substituted for a hydroxy-containing amino
acid, wherein an acidic amino acid is substituted for an acidic amino acid, wherein a basic amino acid is substituted for
a basic amino acid, or wherein a dibasic monocarboxylic amino acid is substituted for a dibasic monocarboxylic amino acid.
[0085] In another embodiment, a variant of the peptide sequences, or a variant of a fragment of the peptide sequence,
may comprise at least one substitution, such as a plurality of substitutions introduced independently of one another. In
one embodiment, the peptide variant comprises 1, 2, 3, 4, 5 or 6 amino acid substitutions with respect to the amino acid
sequence of SEQ ID NOs:1, 29, 35 or 36 or a fragment thereof.
[0086] Variants of SEQ ID NOs:1, 29, 35 or 36, or of fragments thereof, may comprise one or more conservative
substitutions independently of one another, that is the substitution of amino acids whose side chains have similar bio-
chemical properties and thus do not affect the function of the peptide.
[0087] Among the common amino acids, for example, a "conservative amino acid substitution" can also be illustrated
by a substitution among amino acids within each of the following groups: (1) glycine, alanine, valine, leucine, and
isoleucine, (2) phenylalanine, tyrosine, and tryptophan, (3) serine and threonine, (4) aspartate and glutamate, (5)
glutamine and asparagine, and (6) lysine, arginine and histidine.
[0088] The polypeptides can also comprise non-naturally occurring amino acid residues. Non-naturally occurring amino
acids include e.g., without limitation, trans-3-methylproline, 2,4-methanoproline, cis-4-hydroxyproline, trans-4-hydroxy-
proline, N-methylglycine, allo-threonine, methylthreonine, hydroxylethylcysteine, hydroxyethylhomocysteine, nitro-
glutamnine, homoglutamine, pipecolic acid, thiazolidine carboxylic acid, dehydroproline, 3- and 4-methylproline, 3,3-
dimethylproline, tert-leucine, norvaline, 2-azaphenylalanine, 3-azaphenylalanine, 4-azaphenylalanine, and 4-fluoroph-
enylalanine.
[0089] Conservative substitutions (or synonymous substitutions) may be introduced in any one or more positions of
a peptide or a fragment thereof, as long as the variant, or variant of a fragment, remains functional. It may however also
be desirable to introduce non-conservative substitutions in one or more positions (non-synonymous substitutions).
[0090] A non-conservative substitution leading to the formation of a variant of the peptide would for example differ
substantially in polarity, for example a residue with a non-polar side chain (Ala, Leu, Pro, Trp, Val, Ile, Leu, Phe or Met)
substituted for a residue with a polar side chain such as Gly, Ser, Thr, Cys, Tyr, Asn, or Gin or a charged amino acid
such as Asp, Glu, Arg, or Lys, or substituting a charged or a polar residue for a non-polar one; and/or ii) differ substantially
in its effect on peptide backbone orientation such as substitution of or for Pro or Gly by another residue; and/or iii) differ
substantially in electric charge, for example substitution of a negatively charged residue such as Glu or Asp for a positively
charged residue such as Lys, His or Arg (and vice versa); and/or iv) differ substantially in steric bulk, for example
substitution of a bulky residue such as His, Trp, Phe or Tyr for one having a minor side chain, e.g. Ala, Gly or Ser (and
vice versa).
[0091] Substitution of amino acids may in one embodiment be made based upon their hydrophobicity and hydrophilicity
values and the relative similarity of the amino acid side-chain substituents, including charge, size, and the like.
[0092] In one embodiment, 1, 2 or 3 serine residues (Ser) of SEQ ID NO:1, or a fragment thereof, is substituted with
an amino acid selected from the group consisting of Gin, Asn and Thr (all amino acids with polar uncharged side chains);
and independently thereof, glycine (Gly) is substituted with an amino acid selected from the group consisting of Ala, Val,
Leu, and Ile; and independently thereof, at least one arginine (Arg) is substituted with an amino acid selected from the
group consisting of Lys and His (all have positively charged side shains); and independently thereof, 1 or 2 lysine residues
(Lys) are substituted with an amino acid selected from the group consisting of Arg and His; and independently thereof,
methionine (Met) is substituted with an amino acid selected from the group consisting of Leu, Pro, Ile, Val, Phe, Tyr and
Trp (all have hydrophobic side chains); and independently thereof, at least one glutamine (Gin) is substituted with an
amino acid selected from the group consisting of Asp, Glu, and Asn; and independently thereof, at least one alanine
(Ala) is substituted with an amino acid selected from the group consisting of Gly, Val, Leu, and Ile.
[0093] SEQ ID NO:1 consists of 10 amino acids, referred to as positions 1 to 10. In one embodiment, Ser at position
1 of SEQ ID NO:1 is unchanged, deleted or substituted with Gly; Gly at position 2 is unchanged, deleted or substituted
with Ala, Ser or Arg; Arg at position 3 is unchanged, deleted or substituted with Lys; Lys at position 4 is unchanged or
substituted with Arg, Thr, Gin, Met, Gly or Ser; Ser at position 5 is unchanged or substituted with Pro, AlaArg, Leu, Gin,
Asn, Gly or Lys; Ser at position 6 is unchanged or substituted with His, Gin, Trp, Asn, Glu, Pro, Ala, Thr, Cys, Gly or
Arg; Lys at position 7 is unchanged or substituted with Arg, His, Glu or Ser; Met at position 8 is unchanged or substituted
with Leu, Thr or Ser; Gin at position 9 is unchanged, deleted or substituted with Glu, His or Lys; and/or Ala at position
10 is unchanged, deleted or substituted with Leu or Met.
[0094] Furthermore, a functional variant of SEQ ID NOs:1, 29, 35 or 36 may comprise one or more amino acid additions
within or at either end of said sequence, such as 1, 2, 3, 4 or 5 amino acids added within or at either end of SEQ ID
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NOs:1, 29, 35 or 36, or a variant, a fragment or a variant fragment thereof.
[0095] Examples of variants, fragments and variants of fragments of SEQ ID NO:1 include (identical amino acids
compared to SEQ ID NO:1 are underlined, and ’missing’ or omitted amino acids compared to SEQ ID NO:1 are indicated
with an "-"; the overall identity score is indicated; as compared to SEQ ID NO:1):

[0096] A variant of a peptide may also mean that the peptide sequence may be modified. A modification may be any
modification known to the skilled person, such as those referred to as posttranslational modifications. These include
acetylation, phosphorylation, methylation, glucosylation, glycation, amidation, hydroxylation, deimination, deamidation,
carbamylation and sulfation of one or more amino acid residues.
[0097] In one embodiment, the peptide does not comprise or consist of the amino acid sequence RPSGRKSSKMQAFRI
(SEQ ID NO:37), and/or does not comprise or consist of the amino acid sequence LVAGY (SEQ ID NO:38).
[0098] In one embodiment, the peptide is an isolated peptide.
[0099] In one embodiment, the peptide is a non-naturally occurring peptide; being derived from a naturally occurring
protein (IL1RA). It is in one embodiment synthetically made.
[0100] In a particular embodiment, the peptides have a molecular weight in the range from 100 Da to 5000 Da, such
as from 100 Da to 250 Da, for example 250 Da to 500 Da, such as from 500 Da to 750 Da, for example 750 Da to 1000
Da, such as from 1000 Da to 1500 Da, for example 1500 Da to 2000 Da, such as from 2000 Da to 3000 Da, for example
3000 Da to 4000 Da, such as from 4000 Da to 5000 Da.
[0101] It is an aspect to provide a peptide for use as a medicament.

Synthetic preparation

[0102] The methods for synthetic production of peptides are well known in the art. Detailed descriptions as well as
practical advice for producing synthetic peptides may be found in Synthetic Peptides: A User’s Guide (Advances in
Molecular Biology), Grant G. A. ed., Oxford University Press, 2002, or in: Pharmaceutical Formulation: Development of
Peptides and Proteins, Frokjaer and Hovgaard eds., Taylor and Francis, 1999.

SEQ ID NO:1 SGRKSSKMQA (’Ilantafin’/’Ilantide’)
SEQ ID NO:2 SGRKPSKMQA Identity: 9/10 (90%)
SEQ ID NO:3 SGRKSQKM-- Identity: 7/8 (87.5%)
SEQ ID NO:4 --RKASKLQA Identity: 6/8 (75%)

SEQ ID NO:5 SARKSEKM-- Identity: 6/8 (75%)
SEQ ID NO:6 SGRQSPKM-- Identity: 6/8 (75%)
SEQ ID NO:7 SGRKSPHSKLPA Identity: 5/10 (50%)
SEQ ID NO:8 SSRQSSKM-- Identity: 6/8 (75%)
SEQ ID NO:9 SGKRPCKMQA Identity: 6/10 (60%)
SEQ ID NO:10 --RMNSKMQ- Identity: 5/7 (71.4%)

SEQ ID NO:11 ---KSPKMQ- Identity: 5/6 (83.3%)
SEQ ID NO:12 --RKGGKMQ- Identity: 5/7 (71.4%)
SEQ ID NO:13 SGRGKSSSKM Identity: 4/10 (40%)
SEQ ID NO:14 GRRSSRKMPA Identity: 5/10 (50%)
SEQ ID NO:15 --RKANKLQA Identity: 5/8 (62.5%)

SEQ ID NO:16 SGRKSHRLQ- Identity: 6/9 (66.6%)
SEQ ID NO:17 --RKAWKMQ- Identity: 5/7 (71.4%)
SEQ ID NO:18 --RKANKLQA Identity: 5/8 (62.5%)
SEQ ID NO:19 -GRRSSKTEA Identity: 6/9 (66.6%)
SEQ ID NO:20 --RTSSRMQ- Identity: 5/7 (71.4%)
SEQ ID NO:21 -GRKRSRMH- Identity: 5/8 (62.5%)

SEQ ID NO:22 -GRKRSKTQ- Identity: 6/8 (75%)
SEQ ID NO:23 SGRKLAKLQ- Identity: 6/9 (66.6%)
SEQ ID NO:24 --RKSTEMEA Identity: 5/8 (62.5%)
SEQ ID NO:25 --RKQNKMEA Identity: 5/8 (62.5%)
SEQ ID NO:26 --RRSSRLQA Identity: 5/8 (62.5%)
SEQ ID NO:27 --RTSSRMQ- Identity: 5/7 (71.4%)
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[0103] Peptides may be synthesized as monomers, dimers or tetramers (>80%purity, Schafer-N, Copenhagen, Den-
mark). Dimers and tetramers consist of two and four chains, respectively, in one embodiment coupled to a lysine backbone.
[0104] In one embodiment the peptide sequences are produced synthetically, in particular, by the Sequence Assisted
Peptide Synthesis (SAPS) method or Solid-phase peptide synthesis (SPPS). These are well-known to the skilled person.
[0105] Peptides may be synthesised either batch wise on a fully automated peptide synthe-siser using 9-fluorenyl-
methyloxycarbonyl (Fmoc) or tert-Butyloxycarbonyl (Boc) as N-a-amino protecting group and suitable common protection
groups for side-chain functionalities.
[0106] After purification by reversed phase HPLC, peptides may be further processed to obtain for example cyclic or
C- or N-terminal modified isoforms. The methods for cyclization and terminal modification are well-known in the art.

Compound

[0107] It is an aspect to provide a compound comprising or consisting of a peptide. In one embodiment, said peptide
is formulated as a monomer (i.e. comprising 1 copy of the peptide), whereas in another embodiment, said peptide is
formulated as a multimer.
[0108] It is an aspect to provide a compound for use as a medicament.

Multimeric compound

[0109] A peptide sequence may be connected to another (identical or non-identical) peptide sequence by a chemical
bond or through a linker group. In some embodiments a peptide may be formulated as an oligomer or multimer of
monomers, wherein each monomer is as a peptide sequence as defined herein above.
[0110] Thus, a multimeric compound may be a polymer comprising two or more peptide sequences, said peptide
sequences being identical or non-identical, wherein at least one of the two or more peptide sequences is a peptide
according to the present disclosure. Preferably, both peptide sequences are a peptide according to the present disclosure.
[0111] In one embodiment the multimeric compound is a dimer, comprising two peptides according to the present
disclosure, said two peptides being identical or non-identical with respect to each other.
[0112] In another embodiment the multimeric compound is a trimer or a tetramer, comprising three or four peptides
according to the present disclosure, respectively, said peptides being identical or non-identical with respect to each other.
[0113] In one embodiment the multimeric compound is a dendrimer, such as a tetrameric dendrimer. Dendrimers are
repeatedly branched, roughly spherical large molecules, typically symmetric around the core, and often adopts a spherical
three-dimensional morphology. Dendrimers may comprise 4 peptides, 8 peptides, 16 peptides, or 32 peptides; preferably
four peptides (i.e. tetrameric dendrimer).
[0114] In some particular embodiments, the multimeric compound may comprise two identical amino acid sequences
(dimer) or the compound may comprise four identical copies of an amino acid sequence (tetrameric dendrimer).
[0115] The multimers may be made by linking two or more peptide monomers via a peptide bond or a linker group.
They may be linked to a lysine backbone, such as a lysine residue (a single lysine residue), or coupled to a polymer
carrier, for example a protein carrier. Said linker group in one embodiment comprises a plurality of lysine residues, such
as a core moiety having a plurality of lysine residues. However, any other linking of peptide monomers known to the
skilled person may be envisioned.
[0116] The linking may in one embodiment occur at the N-terminal or C-terminal end of the peptide monomers.

Methods

[0117] It is also an aspect to provide a method for stimulating neurite outgrowth and/or promoting survival of neurons,
said method comprising administering an effective amount of a peptide, of a compound, or of a composition according
to the present disclosure, to an individual in need thereof.
[0118] Also disclosed is a method for interfering with the binding of IL1RI to IL-1, said method comprising administering
an effective amount of a peptide, of a compound, or of a composition according to the present disclosure, to an individual
in need thereof.
[0119] In a preferred embodiment, said individual in a human being, such as a human being having a neurodegenerative
condition.
[0120] The disclosure also relates to a method for identifying binding partners for peptides described herein, said
method comprising the steps of extracting the polypeptide and isolating said binding partners.

Pharmaceutical formulation

[0121] Whilst it is possible for the peptides or compounds of the present disclosure to be administered as the raw
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chemical (or peptide), it is sometimes preferred to present them in the form of a pharmaceutical formulation. Such a
pharmaceutical formulation may be referred to as a pharmaceutical composition or pharmaceutically acceptable or safe
composition.
[0122] Accordingly, the present disclosure further provides a pharmaceutical formulation, which comprises a peptide
or compound of the present disclosure, or a pharmaceutically acceptable salt or ester thereof, and a pharmaceutically
acceptable carrier and/or diluent. The pharmaceutical formulations may be prepared by conventional techniques, e.g.
as described in Remington: The Science and Practice of Pharmacy 2005, Lippincott, Williams & Wilkins.
[0123] The pharmaceutically acceptable carriers can be either solid or liquid. Solid form preparations include powders,
tablets, pills, capsules, cachets, suppositories, and dispersible granules. A solid carrier can be one or more excipients
which may also act as diluents, flavoring agents, solubilizers, lubricants, suspending agents, binders, preservatives,
wetting agents, tablet disintegrating agents, or an encapsulating material.
[0124] Examples of solid carriers are lactose, terra alba, sucrose, cyclodextrin, talc, gelatin, agar, pectin, acacia,
magnesium stearate, stearic acid or lower alkyl ethers of cellulose. Examples of liquid carriers are syrup, peanut oil,
olive oil, phospholipids, fatty acids, fatty acid amines, polyoxyethylene, water, saline or a glucose solution. Similarly, the
carrier or diluent may include any sustained release material known in the art, such as glycerol monostearate or glycerol
distearate, alone or mixed with a wax.
[0125] Also included are solid form preparations which are intended to be converted, shortly before use, to liquid form
preparations. Such liquid forms include solutions, suspensions, and emulsions. These preparations may contain, in
addition to the active component, colorants, flavors, stabilizers, buffers, artificial and natural sweeteners, dispersants,
thickeners, solubilizing agents, and the like.
[0126] The compounds of may be formulated for parenteral administration and may be presented in unit dose form in
ampoules, pre-filled syringes, small volume infusion or in multi-dose containers, optionally with an added preservative.
The compositions may take such forms as suspensions, solutions, or emulsions in oily or aqueous vehicles, for example
solutions in aqueous polyethylene glycol.
[0127] Examples of oily or non-aqueous carriers, diluents, solvents or vehicles include propylene glycol, polyethylene
glycol, vegetable oils (e.g., olive oil), and injectable organic esters (e.g., ethyl oleate), and may contain agents such as
preserving, wetting, emulsifying or suspending, stabilizing and/or dispersing agents. Alternatively, the active ingredient
may be in powder form, obtained by aseptic isolation of sterile solid or by lyophilisation from solution for constitution
before use with a suitable vehicle, e.g., sterile, pyrogen-free water.
[0128] The compounds may also be formulated for topical delivery. Regions for topical administration include the skin
surface and also mucous membrane tissues of the vagina, rectum, nose, mouth, and throat. The topical formulation
may include a pharmaceutically acceptable carrier adapted for topical administration. Thus, the composition may take
the form of a suspension, solution, ointment, lotion, sexual lubricant, cream, foam, aerosol, spray, suppository, implant,
inhalant, tablet, capsule, dry powder, syrup, balm or lozenge, for example.
[0129] The pharmaceutical formulation described herein can be administered transdermally. Transdermal adminis-
tration typically involves the delivery of a compound for percutaneous passage of the drug into the systemic circulation
of the patient. The skin sites include anatomic regions for transdermally administering the drug and include the forearm,
abdomen, chest, back, buttock, mastoidal area, and the like.
[0130] Transdermal delivery is accomplished by exposing a source of the compound to a patient’s skin for an extended
period of time. Transdermal patches have the added advantage of providing controlled delivery of a pharmaceutical
agent-chemical modifier complex to the body. Such dosage forms can be made by dissolving, dispersing, or otherwise
incorporating the pharmaceutical agent-chemical modifier complex in a proper medium, such as an elastomeric matrix
material. Absorption enhancers can also be used to increase the flux of the compound across the skin. The rate of such
flux can be controlled by either providing a rate-controlling membrane or dispersing the compound in a polymer matrix
or gel. For example, a simple adhesive patch can be prepared from a backing material and an acrylate adhesive.
[0131] Lotions also include those suitable for application to the eye. An eye lotion may comprise a sterile aqueous
solution optionally containing a bactericide.
[0132] Formulations for use in nasal, pulmonary and/or bronchial administration are normally administered as aerosols
in order to ensure that the aerosolized dose actually reaches the mucous membranes of the nasal passages, bronchial
tract or the lung. The term "aerosol particle" is used herein to describe the liquid or solid particle suitable for nasal,
bronchial or pulmonary administration, i.e., that will reach the mucous membranes.
[0133] Typically aerosols are administered by use of a mechanical devices designed for pulmonary and/or bronchial
delivery, including but not limited to nebulizers, metered dose inhalers, and powder inhalers. With regard to construction
of the delivery device, any form of aerosolization known in the art, including but not limited to spray bottles, nebulization,
atomization or pump aerosolization of a liquid formulation, and aerosolization of a dry powder formulation, can be used.
[0134] Liquid aerosol formulations in general contain a compound in a pharmaceutically acceptable diluent. Pharma-
ceutically acceptable diluents include but are not limited to sterile water, saline, buffered saline, dextrose solution, and
the like.
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[0135] Formulations for dispensing from a powder inhaler device will normally comprise a finely divided dry powder
containing pharmaceutical composition and may also include a bulking agent, such as lactose, sorbitol, sucrose, or
mannitol in amounts which facilitate dispersal of the powder from the device. Dry powder formulations for inhalation may
also be formulated using powder-filled capsules, in particularly capsules the material of which is selected from among
the synthetic plastics.
[0136] The formulation is formulated to the type of device employed and may involve the use of an appropriate propellant
material, in addition to the usual diluents, adjuvants and/or carriers useful in therapy and known to the person skilled in
the art. The propellant may be any propellant generally used in the art. Specific non-limiting examples of such useful
propellants are a chlorofluorocarbon, a hydrofluorocarbon, a hydrochlorofluorocarbon, or a hydrocarbon.
[0137] The formulations may also include other agents useful for pH maintenance, solution stabilization, or for the
regulation of osmotic pressure.
[0138] Pharmaceutically acceptable salts of the instant compounds, where they can be prepared, are also intended
to be covered. These salts will be ones which are acceptable in their application to a pharmaceutical use. By that it is
meant that the salt will retain the biological activity of the parent compound and the salt will not have untoward or
deleterious effects in its application and use in treating diseases.
[0139] Pharmaceutically acceptable salts are prepared in a standard manner. If the parent compound is a base it is
treated with an excess of an organic or inorganic acid in a suitable solvent. If the parent compound is an acid, it is treated
with an inorganic or organic base in a suitable solvent.
[0140] The compounds may be administered in the form of an alkali metal or earth alkali metal salt thereof, concurrently,
simultaneously, or together with a pharmaceutically acceptable carrier or diluent, especially and preferably in the form
of a pharmaceutical composition thereof, whether by oral, rectal, or parenteral (including subcutaneous) route, in an
effective amount.
[0141] Examples of pharmaceutically acceptable acid addition salts for use in the present inventive pharmaceutical
composition include those derived from mineral acids, such as hydrochloric, hydrobromic, phosphoric, metaphosphoric,
nitric and sulfuric acids, and organic acids, such as tartaric, acetic, citric, malic, lactic, fumaric, benzoic, glycolic, gluconic,
succinic, p-toluenesulphonic acids, and arylsulphonic, for example.

Dosage

[0142] The dosage requirements will vary with the particular drug composition employed, the route of administration
and the particular subject being treated. It will also be recognized by one of skill in the art that the optimal quantity and
spacing of individual dosages of a compound will be determined by the nature and extent of the condition being treated,
the form, route and site of administration, and the particular patient being treated, and that such optimums can be
determined by conventional techniques. It will also be appreciated by one of skill in the art that the optimal course of
treatment, i.e., the number of doses of a compound given per day for a defined number of days, can be ascertained
using conventional course of treatment determination tests.
[0143] The daily parenteral dosage regimen may be in the range of about 0.1 to about 100 mg/kg of total body weight,
such as 0.1 to 1 mg/kg, 1 to 5 mg/kg, 5 to 10 mg/kg, 10 to 15 mg/kg, 15 to 20 mg/kg, 20 to 30 mg/kg, 30 to 40 mg/kg,
40 to 50 mg/kg, 50 to 60 mg/kg, 60 to 70 mg/kg, 70 to 80 mg/kg, 80 to 90 mg/kg and 90 to 100 mg/kg of total body
weight. The dosage may be evaluated using a model as described in Example 7 herein, in which a daily dosage of 3.3
or 10 mg/kg is used in mice.
[0144] A dosage may be administered once a day, or at a frequency higher or lower than once a day. For example,
a dosage may be administered 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10 times a day. Alternatively, a dosage may be administered
with intervals of 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13 or 14 days,
[0145] When the "effective level" is used as the preferred endpoint for dosing, the actual dose and schedule can vary,
depending on inter-individual differences in pharmacokinetics, drug distribution, and metabolism. The "effective level"
can be defined, for example, as the blood or tissue level desired in the patient that corresponds to a concentration of a
compound according to the disclosure.

Administration

[0146] The main routes of administration are oral and parenteral in order to introduce a compound into the blood
stream to ultimately target the sites of desired action. Oral administration is less preferred for protein compounds due
to degradation in the gastrointestinal tract. Parenteral administration is any administration route not being the oral/enteral
route whereby the compound avoids first-pass degradation in the liver. Accordingly, parenteral administration includes
any injections and infusions, for example bolus injection or continuous infusion, such as intravenous administration,
intramuscular administration and subcutaneous administration. Furthermore, parenteral administration includes inhala-
tions and topical administration.
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[0147] As peptides are susceptible to degradation if ingested, parenteral administration is preferred. The peptide of
the present disclosure has a high solubility that show no potential for aggregation, allowing it to be formulated for and
administered e.g. intranasally and subcutaneously.

Co-administration

[0148] In one embodiment the present disclosure relates to co-administration of a peptide, compound or composition
according to the present disclosure, together with one or more other bioactive agents.
[0149] In one embodiment the present disclosure relates to co-administration of a peptide, compound or composition
according to the present disclosure, together with one or more anti-inflammatory drugs.
[0150] In one embodiment the present disclosure relates to co-administration of a peptide, compound or composition
according to the present disclosure, together with one or more anti-rheumatoid drugs.
[0151] In one embodiment the present disclosure relates to co-administration of a peptide, compound or composition
according to the present disclosure, together with one or more anti-neurodegenerative drugs.
[0152] It follows, that co-administration should be targeted so that to optimise treatment of the patient; i.e. in a patient
with rheumatoid arthritis, a drug approved for this specific purpose may be complemented with the peptide, compound
or composition according to the present disclosure to optimise and improve treatment outcome for the patient. This is
regardless of whether the approved drug for the specific purpose is prophylactic, ameliorating or curative.

Kit-of-parts

[0153] The present disclosure also relates to a kit-of-parts comprising one or more of the peptides, compounds or
composition described above, and at least an additional component. Said additional component may be drugs for
treatment of an inflammatory condition, diabetes mellitus, a neurodegenerative condition etc.

Inflammatory disorders

[0154] Abnormalities associated with inflammation comprise a large, unrelated group of disorders which underlie a
variety of human diseases. The immune system is often involved with inflammatory disorders, demonstrated in both
allergic reactions and some myopathies, with many immune system disorders resulting in abnormal inflammation. Non-
immune diseases with aetiological origins in inflammatory processes are thought to include cancer, atherosclerosis, and
ischaemic heart disease. A large variety of proteins are involved in inflammation, and any one of them is open to a
genetic mutation which impairs or otherwise deregulates the normal function and expression of that protein.
[0155] Shortly after an onset of an infection into organism, IL-1 activates a set of immune system response processes.
In particular, IL-1 stimulates fibroblasts proliferation; induces synthesis of proteases, subsequent muscle proteolysis,
release of all types of amino acids in blood and stimulates acute phase proteins synthesis; changes the metallic ion
content of blood plasma by increasing copper and decreasing zinc and iron concentration in blood; increases blood
neutrophils and activates lymphocyte proliferation and induces fever.
[0156] It is an aspect to provide a peptide according to the present disclosure for use in the treatment of inflammatory
disorders, especially inflammatory disorders wherein IL-1 plays a prominent role.
[0157] It is also an aspect to provide a peptide according to the present disclosure for the manufacture of a medicament
for the treatment of inflammatory disorders, especially inflammatory disorders wherein IL-1 plays a prominent role.
[0158] In a further aspect there is provided a method for treatment of an inflammatory disorder, such as an inflammatory
disorder wherein IL-1 plays a prominent role, comprising administering a peptide according to the present disclosure to
an individual in need thereof.
[0159] In one embodiment, an inflammatory disease selected from the group consisting of Acne vulgaris, Asthma,
Atherosclerosis, Autoimmune diseases, Behçet’s disease, Chronic Inflammation, Chronic prostatitis, Dermatitis, Gout,
Glumerulonephritis, Hypersensitives (including type 1 (immediate, or atopic, or anaphylactic) comprising Allergic asthma,
Allergic conjunctivitis, Allergic rhinitis (hay fever), Anaphylaxis, Angioedema, Urticaria (hives), Eosinophilia, and response
to Penicillin and Cephalosporin; Type 2 (antibody-dependent) comprising Autoimmune hemolytic anemia, Goodpasture’s
syndrome, Hepatitis, IBS (irritable bowel disease), Juvenile idiopathic arthritis (JIA), Pemphigus, Pernicious anemia (if
autoimmune), Psoriasis, Psoriasis Arthritis, Immune thrombocytopenia, Transfusion reactions, Hashimoto’s thyroiditis,
Interstitial cystitis, Graves disease, Myastenia gravis, Rheumatic fever, Hemolytic disease of the newborn and Acute
transplant rejection; Type 3 (immune complex) comprising Rheumatoid arthritis, Immune complex glumerulonephritis,
Serum sickness, Subacute, bacterial endocarditis, Symptoms of malaria, Systemic lupus erythematosus (SLE), Arthus
reaction, Farmer’s lung and Polyarteritis nodosa; Type 4 (cell-mediated or delayed-type hypersensitivity DTH) comprising
Contact dermatitis, Atopic dermatitis (eczema), Temporal arteritis, Sarcoidosis, Symptoms of leprosy, Symptoms of
tuberculosis, Systemic sclerosis, Mantoux test, Coeliac disease and Chronic transplant rejection), Inflammatory bowel
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diseases (including Crohn’s disease, Ulcerative colitis, Collagenous collitis, Lymphocytic collitis, Ischaemic collitis, Di-
version collitis, Behcet’s syndrome, Infective collitis and Indeterminate collitis), Myopathies (including dermatomyositis,
polymyositis, and inclusion body myositis), Pelvic inflammatory disease, Podagra, Reperfusion Injury, Rheumatoid ar-
thritis, Transplant rejection and Vasculitis, may be subject to use or treatment according to the present disclosure.
[0160] In one embodiment, immune diseases selected from the group consisting of Achlorhydra Autoimmune Active
Chronic Hepatitis, Acute disseminated encephalomyelitis (ADEM), Acute hemorrhagic leukoencephalitis, Addison’s dis-
ease, Agammaglobulinemia, Allergies, Alopecia universalis, Amyotrophic Lateral Sclerosis, Anaphylaxis, Ankylosing
spondylitis, Antiphospholipid Syndrome, Aplastic anemia, Asthma, Ataxia-Telangiectasia, Autoimmune Diseases, Au-
toimmune haemolytic anemia, Autoimmune hepatitis, Autoimmune Oophoritis, Behcet’s disease, Celiac/Coeliac disease,
Chagas’ disease, Crohn’s disease, Chronic fatique syndrome, Chronic Granulomatous Disease, Common Variable
Immunodeficiency, Diabetes mellitus type 1, DiGeorge Syndrome, Dysautonomia, Electrosensitivity, Endometriosis,
Familial Mediterranean Fever, Gestational pemphigoid, Goodpasture’s syndrome, Graft vs Host Disease, Graves’ dis-
ease, Guillain-Barré syndrome (GBS), Hashimoto’s disease, Hidradenitis suppurativa, HIV Infections, Hyper-IgM syn-
drome, Hypersensitivity, IgA Deficiency, Idiopathic thrombocytopenic purpura, IgG Subclass Deficiency, Immune Com-
plex Diseases, Immune System Diseases, Immunologic Deficiency Syndromes, Intestinal cystitis, Kawasaki’s disease,
Lambert-Eaton Myasthenic Syndrome, Lyme disease, Lymphoproliferative Disorders, Mixed connective tissue disease,
Morphea, Multiple Chemical Sensitivity, Multiple sclerosis (MS), Myasthenia gravis, Narcolepsy, Neuromyotonia, Opso-
clonus myoclonus syndrome (OMS), Optic neuritis, Ord’s thyroiditis, Pemphigus, Pernecious anemia, Polymyositis,
polyarticular Arthritis, Primary biliary cirrhosis, Psoriasis, Psoriatic arthritis, Purpura, Rheumatoid arthritis (RA), Reiter’s
syndrome, Samter’s Syndrome, Sarcoidosis, Schizophrenia, Schoenlein-Henoch, Scleroderma, Selective IgA deficiency,
Severe Combined Immunodeficiency (SCID), Sick Building Syndrome, Sjogren’s Syndrome, Systemic lupus erythro-
matosus (SLE), Takayasu’s arteritis (giant cell arteritis), Ulcerative colitis, Uveitis, Vitiligo, Vulvodynia, Warm autoimmune
hemolytic anemia, Wegener’s granulomatosis and Wiskott-Aldrich Syndrome, may be subject to use or treatment ac-
cording to the present disclosure.

Rheumatoid arthritis

[0161] It is an aspect to provide a peptide according to the present disclosure for use in the treatment of rheumatoid
arthritis.
[0162] It is also an aspect to provide a peptide according to the present disclosure for the manufacture of a medicament
for the treatment of rheumatoid arthritis.
[0163] In a further aspect there is provided a method for treatment of rheumatoid arthritis, comprising administering
a peptide according to the present disclosure to an individual in need thereof.
[0164] Rheumatoid arthritis (RA) is a chronic, systemic inflammatory disorder that may affect many tissues and organs,
but principally attacks synovial joints. The pathological process produces an inflammatory response of the synovium
(synovitis) secondary to hyperplasia of synovial cells, excess synovial fluid, and the development of pannus (abnormal
layer of fibrovascular tissue or granulation tissue) in the synovium. The pathology of the disease process often leads to
the destruction of articular cartilage and ankylosis (stiffness) of the joints. Rheumatoid arthritis can also produce diffuse
inflammation in the lungs, pericardium, pleura, and sclera, and also nodular lesions, most common in subcutaneous
tissue. Although the cause of rheumatoid arthritis is unknown, autoimmunity plays a pivotal role in both its chronicity
and progression, and RA is considered a systemic autoimmune disease.
[0165] Various treatments are available today. Non-pharmacological treatment includes physical therapy, orthoses,
occupational therapy and nutritional therapy but do not stop progression of joint destruction. Analgesia and anti-inflam-
matory drugs, including steroids, are used to suppress the symptoms, while disease-modifying antirheumatic drugs
(DMARDs) are required to inhibit or halt the underlying immune process and prevent long-term damage. In recent times,
the newer group of biologies has increased treatment options.

Gout/Podagra

[0166] It is an aspect to provide a peptide according to the present disclosure for use in the treatment of gout and/or
podagra.
[0167] It is also an aspect to provide a peptide according to the present disclosure for the manufacture of a medicament
for the treatment of gout and/or podagra.
[0168] In a further aspect there is provided a method for treatment of gout and/or podagra, comprising administering
a peptide according to the present disclosure to an individual in need thereof.
[0169] Gout (also known as podagra when it involves the big toe) is a medical condition usually characterized by
recurrent attacks of acute inflammatory arthritis - a red, tender, hot, swollen joint. The metatarsal-phalangeal joint at the
base of the big toe is the most commonly affected (~50% of cases). However, it may also present as tophi (deposit of
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monosodium urate crystals), kidney stones, or urate nephropathy. It is caused by elevated levels of uric acid in the blood
which crystallize and are deposited in joints, tendons, and surrounding tissues. Diagnosis is confirmed clinically by the
visualization of the characteristic crystals in joint fluid.
[0170] Current treatment modalities include nonsteroidal anti-inflammatory drugs (NSAIDs), steroids, or colchicine to
improve symptoms. Once the acute attack has subsided, levels of uric acid are usually lowered via lifestyle changes,
and in those with frequent attacks allopurinol or probenicid provide long-term prevention.

JIA (juvenile idiopathic arthritis)

[0171] It is an aspect to provide a peptide according to the present disclosure for use in the treatment of JIA.
[0172] It is also an aspect to provide a peptide according to the present disclosure for the manufacture of a medicament
for the treatment of JIA.
[0173] In a further aspect there is provided a method for treatment of JIA, comprising administering a peptide according
to the present disclosure to an individual in need thereof.
[0174] Juvenile idiopathic arthritis (JIA) is the most common form of persistent arthritis in children. Juvenile in this
context refers to an onset before age 16, idiopathic refers to a condition with no defined cause, and arthritis is the
inflammation of the synovium of a joint. JIA is a subset of arthritis seen in childhood, which may be transient and self-
limited, or chronic. It differs significantly from arthritis commonly seen in adults (osteoarthritis, rheumatoid arthritis), and
other types of arthritis that can present in childhood which are chronic conditions (e.g. psoriatic arthritis and ankylosing
spondylitis). JIA is an autoimmune disease.

Diabetes Mellitus

[0175] It is an aspect to provide a peptide according to the present disclosure for use in the treatment of diabetes mellitus.
[0176] It is also an aspect to provide a peptide according to the present disclosure for the manufacture of a medicament
for the treatment of diabetes mellitus.
[0177] In a further aspect there is provided a method for treatment of diabetes mellitus, comprising administering a
peptide according to the present disclosure to an individual in need thereof.
[0178] In one embodiment, said diabetes mellitus is diabetes mellitus type I. In another embodiment, said diabetes
mellitus is diabetes mellitus type II.
[0179] Diabetes mellitus is a group of metabolic diseases in which a person has high blood sugar, either because the
body does not produce enough insulin, or because cells do not respond to the insulin that is produced. This high blood
sugar produces the classical symptoms of polyuria (frequent urination), polydipsia (increased thirst) and polyphagia
(increased hunger).

• Type 1 diabetes: results from the body’s failure to produce insulin, and presently requires the person to inject insulin.
(Also referred to as insulin-dependent diabetes mellitus, IDDM for short, and juvenile diabetes.)
Type 1 diabetes mellitus is characterized by loss of the insulin-producing beta cells of the islets of Langerhans in
the pancreas leading to insulin deficiency. This type of diabetes can be further classified as immune-mediated or
idiopathic. The majority of type 1 diabetes is of the immune-mediated nature, where beta cell loss is a T-cell mediated
autoimmune attack.

• Type 2 diabetes: results from insulin resistance, a condition in which cells fail to use insulin properly, sometimes
combined with an absolute insulin deficiency. (Formerly referred to as non-insulin-dependentdiabetes mellitus,
NIDDM for short, and adult-onset diabetes.)
Type 2 diabetes mellitus is characterized by insulin resistance which may be combined with relatively reduced insulin
secretion. The defective responsiveness of body tissues to insulin is believed to involve the insulin receptor. Type
2 diabetes is due primarily to lifestyle factors and genetics.

• Gestational diabetes: is when pregnant women, who have never had diabetes before, have a high blood glucose
level during pregnancy. It may precede development of type 2 DM.

[0180] Other forms of diabetes mellitus include congenital diabetes, which is due to genetic defects of insulin secretion,
cystic fibrosis-related diabetes, steroid diabetes induced by high doses of glucocorticoids, and several forms of monogenic
diabetes.
[0181] Diabetes without proper treatments can cause many complications. Acute complications include hypoglycemia,
diabetic ketoacidosis, or nonketotic hyperosmolar coma. Serious long-term complications include cardiovascular disease,
chronic renal failure and retinal damage. Adequate treatment of diabetes is thus important, as well as blood pressure
control and lifestyle factors such as smoking cessation and maintaining a healthy body weight.
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Behçet’s disease

[0182] It is an aspect to provide a peptide according to the present disclosure for use in the treatment of Behçet’s disease.
[0183] It is also an aspect to provide a peptide according to the present disclosure for the manufacture of a medicament
for the treatment of Behçet’s disease.
[0184] In a further aspect there is provided a method for treatment of Behçet’s disease, comprising administering a
peptide according to the present disclosure to an individual in need thereof.
[0185] Behçet’s disease is a rare, systemic, form of vasculitis (or inflammation of the blood vessels) that often presents
with mucous membrane ulceration, and ocular involvements (involvement of the eyes). Ocular involvement can be in
the form of posterior uveitis, anterior uveitis, or retinal vasculitis. As a systemic disease, it also involves visceral organs
such as the gastrointestinal tract, pulmonary, musculoskeletal, and neurological systems. This syndrome can be fatal;
death can be caused by complicated rupture of the vascular aneurysms, or severe neurological complications, and
therefore immediate medical treatment is necessary.

Neurodegenerative disorders

[0186] It is an aspect to provide a peptide according to the present disclosure for use in the treatment of a neurode-
generative disorder.
[0187] It is also an aspect to provide a peptide according to the present disclosure for the manufacture of a medicament
for the treatment of a neurodegenerative disorder.
[0188] In a further aspect there is provided a method for treatment of a neurodegenerative disorder, comprising
administering a peptide according to the present disclosure to an individual in need thereof.
[0189] Particularly, said neurodegenerative disorder has a neuro-inflammatory component and is selected from the
group consisting of Alzheimer’s disease, Parkinson’s disease, Huntington’s disease and Multiple Sclerosis. Especially,
said neurodegenerative disorder may be those wherein IL-1 has a prominent role.
[0190] The brain is an immunologically privileged site under normal conditions. Suppression factors of the immune
response include neurotransmitters, neurohormones, neurotrophic factors, anti-inflammatory factors, and cell-cell con-
tacts via adhesion molecules or CD200. However, no single factor can fully account for immune control. Augmented
cerebral immune responses observed in neurodegenerative diseases probably reflect stimulatory signals that override
suppressive signals. However, the suppression of immune responses is not always beneficial to neurons in degenerative
conditions (Chang et al., 2009). Thus, therapeutic interventions in neurodegenerative diseases should help re-establish
the appropriate control of immune cells/microglia in the CNS.
[0191] Neurodegenerative diseases are a growing cause of disability in the aging community. Alzheimer’s disease
(AD) is the most common neurodegenerative disorder. The annual incidence of AD worldwide is estimated to be 4.6
million cases, with one new case every 7 s. By the year 2040, 80 million cases worldwide are expected (Massoud and
Gauthier, 2010). Neurodegeneration; the slow progression of dysfunction with a loss of neurons and axonal connections
in the central nervous system (CNS), is the primary pathological characteristic of such neurological disorders as AD,
Parkinson’s disease (PD) and Huntington’s disease (HD) (Heneka et al., 2010). In AD, the main characteristics of
neuroinflammation include microglial activation in regions associated with Aβ (amyloid beta) deposition and the expres-
sion of a variety of proinflammatory cytokines, such as IL1β and tumor necrosis factor α (TNFα). The ratio of the pro-
inflammatory IL1β to the anti-inflammatory IL10 is markedly increased in serum in AD patients. The local inflammatory
reaction in AD is sustained by activated microglia and reactive astrocytes. Microglial activation can either be neuropro-
tective or damaging. An acute neuroinflammatory response is generally beneficial to the CNS, minimizing further injury
and contributing to the repair of damaged tissue, whereas chronic inflammation is detrimental and damaging to the
nervous system. The progressive deposition of Aβ in AD is known to be chemo-attractive for microglia and might therefore
provide a chronic stimulus to microglial cells. A non-steroidal anti-inflammatory drug, ibuprofen, has recently been shown
to be protective in AD (Heneka et al., 2010; Krause and Müller, 2010).
[0192] The implication of the IL1 system in neurodegeneration is supported by the following lines of evidence. Its
expression is enhanced dramatically and rapidly following any type of brain injury. All chronic neurodegenerative diseases
are accompanied by an increase in IL1 expression. Moreover, neuroinflammation mediated by IL1β increases the sus-
ceptibility of neurons to degeneration. Microglial cells are the main source of IL1β in neuroinflammation, although its
production is also induced in astrocytes. Decreased levels of IL1Ra have been found in AD patients. Blocking IL1
signaling by increasing the amounts of IL1Ra following brain lesions results in improved outcomes in many experimental
models of neurodegeneration. IL1Ra consistently provides neuroprotection. IL1Ra has been shown to penetrate the
human brain at experimentally therapeutic concentrations, and clinical trials for introducing IL1Ra as a post-stroke
therapy have been designed (Cawthorne et al., 2011; Clark et al., 2008; Koprich et al., 2008; Spulber et al., 2009;
Tarkowski et al., 2001).
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Alzheimer’s disease

[0193] It is an aspect to provide a peptide according to the present disclosure for use in the treatment of Alzheimer’s
disease.
[0194] It is also an aspect to provide a peptide according to the present disclosure for the manufacture of a medicament
for the treatment of Alzheimer’s disease.
[0195] In a further aspect there is provided a method for treatment of Alzheimer’s disease, comprising administering
a peptide according to the present disclosure to an individual in need thereof.
[0196] Alzheimer’s disease (AD) is the most common form of dementia. Most often, it is diagnosed in people over 65
years of age, although the less-prevalent early-onset Alzheimer’s can occur much earlier. In 2006, there were 26.6
million sufferers worldwide. Alzheimer’s is predicted to affect 1 in 85 people globally by 2050.
[0197] Alzheimer’s disease is characterised by loss of neurons and synapses in the cerebral cortex and certain sub-
cortical regions. This loss results in gross atrophy of the affected regions, including degeneration in the temporal lobe
and parietal lobe, and parts of the frontal cortex and cingulate gyrus. Both amyloid plaques and neurofibrillary tangles
are clearly visible by microscopy in brains of those afflicted by AD. Plaques are dense, mostly insoluble deposits of
amyloid-beta peptide and cellular material outside and around neurons. Tangles (neurofibrillary tangles) are aggregates
of the microtubule-associated protein tau which has become hyperphosphorylated and accumulate inside the cells
themselves.

Parkinson’s disease

[0198] It is an aspect to provide a peptide according to the present disclosure for use in the treatment of Parkinson’s
disease.
[0199] It is also an aspect to provide a peptide according to the present disclosure for the manufacture of a medicament
for the treatment of Parkinson’s disease.
[0200] In a further aspect there is provided a method for treatment of Parkinson’s disease, comprising administering
a peptide according to the present disclosure to an individual in need thereof.
[0201] Parkinson’s disease (PD) is a degenerative disorder of the central nervous system. It results from the death
by unknown causes of the dopamine-containing cells of the substantia nigra, which is a region of the midbrain. Early in
the course of the disease, the most obvious symptoms are movement-related, including shaking, rigidity, slowness of
movement and difficulty with walking and gait. Later, cognitive and behavioral problems may arise, with dementia com-
monly occurring in the advanced stages of the disease. The pathology of the disease is characterized by the accumulation
of a protein called alpha-synuclein into inclusions called Lewy bodies in neurons, and from insufficient formation and
activity of dopamine produced in certain neurons of parts of the midbrain.
[0202] Modern treatments are effective at managing the early motor symptoms of the disease, mainly through the use
of levodopa and dopamine agonists. As the disease progresses and dopamine neurons continue to be lost, a point
eventually arrives at which these drugs become ineffective at treating the symptoms, while at the same time produce a
complication called dyskinesia, marked by writhing movements. Medications to treat other symptoms of PD exist. Diet
and some forms of rehabilitation have shown some effectiveness at alleviating symptoms. Surgery and deep brain
stimulation have been used to reduce motor symptoms as a last resort in severe cases where drugs are ineffective.

Huntingtons disease

[0203] It is an aspect to provide a peptide according to the present disclosure for use in the treatment of Huntington’s
disease.
[0204] It is also an aspect to provide a peptide according to the present disclosure for the manufacture of a medicament
for the treatment of Huntington’s disease.
[0205] In a further aspect there is provided a method for treatment of Huntington’s disease, comprising administering
a peptide according to the present disclosure to an individual in need thereof.
[0206] Huntington’s disease, chorea, or disorder (HD), is a neurodegenerative genetic disorder that affects muscle
coordination and leads to cognitive decline and dementia. The disease is caused by an autosomal dominant mutation
on either of an individual’s two copies of a gene called Huntingtin. Physical symptoms of Huntington’s disease can begin
at any age from infancy to old age, but usually begin between 35 and 44 years of age. About 6% of cases start before
the age of 21 years with an akinetic-rigid syndrome; they progress faster and vary slightly. The variant is classified as
juvenile, akinetic-rigid or Westphal variant HD.
[0207] Symptoms of the disease can vary between individuals and even members of the same family, but the symptoms
progress predictably for most individuals. The earliest symptoms are a general lack of coordination and an unsteady
gait. As the disease advances, uncoordinated, jerky body movements become more apparent, along with a decline in



EP 2 686 431 B1

22

5

10

15

20

25

30

35

40

45

50

55

mental abilities and behavioral and psychiatric problems. Physical abilities are gradually impeded until coordinated
movement becomes very difficult, and mental abilities generally decline into dementia. Complications such as pneumonia,
heart disease, and physical injury from falls reduce life expectancy to around twenty years after symptoms begin. There
is no cure for HD, and full-time care is required in the later stages of the disease, but there are emerging treatments to
relieve some of its symptoms.

Multiple sclerosis

[0208] It is an aspect to provide a peptide according to the present disclosure for use in the treatment of Multiple
sclerosis.
[0209] It is also an aspect to provide a peptide according to the present disclosure for the manufacture of a medicament
for the treatment of Multiple sclerosis.
[0210] In a further aspect there is provided a method for treatment of Multiple sclerosis, comprising administering a
peptide according to the present disclosure to an individual in need thereof.
[0211] Multiple sclerosis (MS, also known as disseminated sclerosis or encephalomyelitis disseminata) is an inflam-
matory disease in which the fatty myelin sheaths around the axons of the brain and spinal cord are damaged, leading
to demyelination and scarring as well as a broad spectrum of signs and symptoms. Disease onset usually occurs in
young adults, and it is more common in females. It has a prevalence that ranges between 2 and 150 per 100,000.
[0212] MS affects the ability of nerve cells in the brain and spinal cord to communicate with each other. Nerve cells
communicate by sending electrical signals called action potentials down long fibers called axons, which are wrapped in
an insulating substance called myelin. In MS, the body’s own immune system attacks and damages the myelin. When
myelin is lost, the axons can no longer effectively conduct signals. The name multiple sclerosis refers to scars (scleroses-
better known as plaques or lesions) particularly in the white matter of the brain and spinal cord, which is mainly composed
of myelin.
[0213] Almost any neurological symptom can appear with the disease, and often progresses to physical and cognitive
disability. MS takes several forms, with new symptoms occurring either in discrete attacks (relapsing forms) or slowly
accumulating over time (progressive forms). Between attacks, symptoms may go away completely, but permanent
neurological problems often occur, especially as the disease advances.
[0214] There is no known cure for Multiple sclerosis. Treatments attempt to return function after an attack, prevent
new attacks, and prevent disability. MS medications can have adverse effects or be poorly tolerated, and many patients
pursue alternative treatments, despite the lack of supporting scientific study. Life expectancy of patients is 5 to 10 years
lower than that of the unaffected population

Sequences

[0215]

Amino acid sequence of the Interleukin-1 receptor antagonist protein (full-length; SEQ ID NO:28);
UniProt Accession No.: P18510 (IL1RA_HUMAN)
Short names: IL-1RN, IL1RN, IL-1ra, IRAP, IL1F3, IL1RA. Alternative name(s): ICIL-1RA, IL1 inhibitor, INN=Anakinra
4 isoforms (1 secreted, 3 cytoplasm).

Isoform 1 (identifier: P18510-1), 177 amino acids long, has been chosen as the ’canonical’ sequence:

[0216]

MEICRGLRSHLITLLLFLFHSETICRPSGRKSSKMQAFRIWDVNQKTFYLRNNQLVAGY
LQGPNVNLEEKIDVVPIEPHALFLGIHGGKMCLSCVKSGDETRLQLEAVNITDLSENRK
QDKRFAFIRSDSGPTTSFESAACPGWFLCTAMEADQPVSLTNMPDEGVMVTKFYFQ EDE (SEQ ID NO:28)

[0217] The Sequence of Ilantafin-8 / Ilantafin (SEQ ID NO:1) is underlined.

Isoform 2 (identifier: P18510-2), 159 aa long (Also known as: iclL-1ra)

[0218] The sequence of this isoform differs from the canonical sequence as follows: aa 1-21: MEICRGLRSHLITLLL-
FLFHS → MAL
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Isoform 3 (identifier: P18510-3), 180 aa long (Also known as: iclL-1ra type II)

[0219] The sequence of this isoform differs from the canonical sequence as follows: aa 1-21: MEICRGLRSHLITLLL-
FLFHS → MALADLYEEGGGGGGEGEDNADSK

Isoform 4 (identifier: P18510-4), 143 aa long

[0220] The sequence of this isoform differs from the canonical sequence as follows: aa 1-34: Missing (deleted).

Further Ilantafin-sequences (fragments of IL1RA)

[0221]

Ilantafin-1: RIWDVNQKT (SEQ ID NO:29)
Ilantafin-2: AGYLQGPNVN (SEQ ID NO:30) - soluble in water, not soluble in PBS or medium
Ilantafin-3: NQLVAGYLQGPNVN (SEQ ID NO:31) - not soluble in water
Ilantafin-4: VTKFYFQED (SEQ ID NO:32) - not soluble in water
Ilantafin-5: EGVMVTKFYFQED (SEQ ID NO:33) - completely insoluble when produced
Ilantafin-6: NQKTFYLRNNQL (SEQ ID NO:34) - soluble in water, not soluble in PBS or medium
Ilantafin-7: TAMEADQPVS (SEQ ID NO:35)
Ilantafin-8: Is Ilantafin, SEQ ID NO:1
Ilantafin-9: GPNAKLEEKA (SEQ ID NO:36)

Examples

Example 1

[0222] Location of the Ilantafin (Ilantide) sequence motif (SEQ ID NO:1) in the crystal structure of the complex of
human IL1Ra and human IL1RI (Figure 1).
[0223] Method: Mapping of the location of the peptide was performed employing PyMOL™ software, based on PyMOL
v0.99 (DeLano Scientific LLC, South San Francisco, California, U.S.A). This was done based on the crystal structure of
the complex of human ILRa and human IL1RI, PDB ID: 1IRA (Schreuder et al., 1997).

Example 2

[0224] The Ilantafin peptide (SEQ ID NO:1) interacts with the immobilized ectodomain of IL1RI with an affinity which
is within the same order of magnitude as the binding affinities of IL1β and IL1Ra to IL1RI (Figures 2 and 3). Moreover
the peptide competes with the receptor for the binding of IL1β (Figure 3).
[0225] Method: Binding analysis was performed using a BiaCore 2000 Instrument (BiaCore AB, Uppsala, Sweden) at
25°C using 10 mM sodium phosphate (pH 7.4), 150 mM NaCl as running buffer. The flow-rate was 5 ml/min. Data were
analysed by nonlinear curve fitting using the manufacturer’s software. The recombinant protein comprising the whole
extracellular part of IL1RI was immobilised on the surface of a CM5 sensor chip by means of electrostatic interactions,
and the peptide and the IL1β and IL1Ra proteins were injected at various concentrations. The curves corresponding to
the difference between binding to peptides and a blank chip were used for analysis. In Figure 4, the IL1β protein was
immobilized on a sensor chip and the Ilantafin peptide in various concentrations and the soluble receptor (SIL1RI) in a
concentration of 0.12 mM were injected.

Example 3

[0226] The Ilantafin peptide SEQ ID NO:1 (made as a dendrimer/tetramer and in a monomeric form) inhibits activation
of macrophages, which is induced by treatment with IL1β (Figure 5, Figure 6 and Figure 7). The Ilantafin effect is
sequence-specific, since various forms of a scrambled sequence of Ilantafin, and Ilantafin with the reverse sequence,
do not inhibit activation of NF-κB by IL1β (Figure 8). The Ilantafin effect is sequence-specific, since the peptide does
not inhibit signaling induced by IL6 (Figure 9).
[0227] Method: IL1RI signaling assay: Commercially available Blue™ Cytokine Reporter Cell technology from Invivo-
Gen (Denmark distributor: Sigma-Aldrich Denmark) was used. It is represented by an expanding family of engineered
cell lines designed to provide a simple, rapid, and reliable method of monitoring the activation of signaling pathways
induced by key cytokines. HEK-Blue™ IL1β cells are specifically engineered to selectively respond to IL1β, and they
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feature the secreted embryonic alkaline phosphatase (SEAP) reporter gene under the control of an NF-κB-inducible
promoter. The inhibitory effect of the Ilantafin peptide in various concentrations on IL1β-induced (1.2 pM) activation of
NF-κB was determined and compared with data obtained with commercial IL1Ra and IL1RI. A target/receptor-specificity
of the Ilantafin effect was verified employing HEK-Blue™ IL6 cells.

Example 4

[0228] The Ilantafin peptide (SEQ ID NO:1), both as a dendrimer/tetramer or a monomer, in a dose dependent manner
inhibits the IL1β-induced activation of macrophages as reflected by TNF-α secretion (Figure10, Figure 11). The IL1Ra
and SIL1RI proteins also inhibit macrophage activation (positive controls, Figure 12).
[0229] Method: The Ilantafin peptide or IL1Ra or IL1RI was added to cultures of macrophages (AMJ2-C8) seeded in
6-well multi-dishes (Nunc) (2.5 3 105 cells/well). After 24 h of incubation at 37 °C, IL1β (1.2 pM) was added to the
cultures to activate the macrophages. L929 cells were seeded in a 96-well plate at a density of 2 3 105 cells/mL. Both
cell cultures were incubated for 24 h at 37 °C. Conditioned medium from the macrophage cultures was collected and
added to the fibroblast cultures together with 0.6 mg/well actinomycin D (Sigma-Aldrich). Finally, after 24 h of incubation
at 37°C, 20 ml of 3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium (MTS)
(Promega, Madison, WI, USA) was added to each well and the plates were incubated protected from light, at 37 °C, for
~45 min and the optical density was measured at 490 nm in a Sunrise absorbance reader (Tecan, Mannedorf, Switzer-
land). In order to calculate the amount of TNF-α in the conditioned medium, a standard curve was obtained by treating
fibroblasts with different concentrations of TNF-α (R&D systems, Minneapolis, MN, USA).

Example 5

[0230] The Ilantafin peptide (SEQ ID NO:1), the IL1Ra and SIL1RI proteins induce neurite outgrowth in primary cer-
ebellar neurons in a dose-dependent manner, whereas IL1β itself does not affect neuritogenesis. Moreover, IL1β inhibits
Ilantafin- and IL1Ra-induced neurite outgrowth. It indicates that the inhibition of IL1RI activation promotes neuronal
differentiation (Figure 13 and Figure 19 (same data recalculated), Figure 14).
[0231] Method: Cerebellar granular neurons (CGN) were prepared from 3 or 7 postnatal (P) day Wistar rats (Charles
River, Sulzfeld, Germany or Taconic, Ejby, Denmark). Cerebella were cleared of meninges and blood vessels, roughly
homogenized by chopping, and trypsinized with trypsin from Sigma-Aldrich (Brondby, Denmark). The neurons were
washed in the presence of DNAse 1 and soybean trypsin inhibitor (Sigma-Aldrich), and cellular debris was pelleted by
centrifugation before plating. CGNs were plated at a density of 10,000 cells/well onto uncoated eight-well Lab-Tek
chamber slides (NUNC, Slangerup, Denmark) in Neurobasal-A medium supplemented with 0.4% (w/v) BSA. Peptides
or proteins at various concentrations were added to the medium immediately after plating, and cells were maintained at
37°C and 5% CO2 for 24 h. Cultures then were fixed, blocked and incubated with polyclonal rabbit antibody against rat
GAP-43 (Chemicon, Temecula, CA, USA) followed by incubation with secondary Alexa Fluor488 goat anti-rabbit antibody
(Molecular Probes, Eugene, OR, USA) as previously described (Neiiendam et al., 2004). The immunostained cultures
were all recorded by computer-assisted fluorescence microscopy using a Nikon Diaphot inverted microscope (Nikon,
Japan) equipped with a Nikon Plane 20x objective. Images were captured with a charge-coupled device video camera
(Grundig Electronics, Nurnberg, Germany) using the software package Prima developed at the Protein Laboratory
(University of Copenhagen, Copenhagen, Denmark). The length of neuronal processes per cell was estimated using
the software package Process Length developed at the Protein Laboratory (Ronn et al. 2000). For estimation of neurite
outgrowth, at least 200 6 20 cells were processed for each group in each individual experiment.

Example 6

[0232] The Ilantafin peptide (SEQ ID NO:1) reduces neuronal cell death (apoptosis), which is induced by lowering
concentrations of potassium chloride. The peptide effect is comparable with the effect of the neuronal survival factor
IGF-1 (Figure 15 and Figure 20).
[0233] Method: Survival assay: Primary cultures of CGN were plated at a density of 100,000 cells/cm2 on poly-L-lysine
coated 8-well permanox slides in Neurobasal-A medium (Gibco BRL) supplemented with 2% (v/v) B27, 0.5% (v/v)
glutamax, 100 units/mL penicillin, 100 Ig/mL streptomycin and KCI, making the final concentration of KCI in the medium
40 mM. 24 hours after plating, cytosine-b-D-arabinofuranoside (Ara-C; Sigma-Aldrich) was added to a final concentration
of 10 mM to avoid proliferation of glial cells, after which the neurons were allowed to differentiate for a further 6 days at
37°C. Apoptotic cell death was induced by washing twice and changing the medium to Basal Medium Eagle (BME; Gibco
BRL) supplemented with 1% (v/v) glutamine, 100 U/mL penicillin and 100 Ig/mL streptomycin, 3.5 g D-glucose/L and
1% (v/v) sodium pyruvate (Gibco BRL) together with various concentrations of peptide. Thereby the concentration of
potassium in the cultures was reduced to 5 mM KCI (Ditlevsen et al., 2003). Two days after induction of apoptosis, the
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cells were fixed with 4% (v/v) formaldehyde and stained with Hoechst 33258 as described for the survival assay employing
hippocampal neurons.

Example 7

[0234] The Ilantafin peptide (SEQ ID NO:1) abrogates an increase in clinical manifestations of CIA in rats (Figure 16).
[0235] Method: Rheumatoid arthritis is a chronic, inflammatory, systemic autoimmune disease that affects about 1%
of the general population in Western countries. Collagen-induced arthritis (CIA) in rats is a widely employed animal
model for the screening of anti-inflammatory compounds. Collagen bovine, type II (CII, Cat.no.20021, Lot 090209,
Chondrex, USA), Complete Freund’s Adjuvant, containing 0.1% of Mycobacterium tuberculosis (CFA, Cat.no. F5581,
Lot 049K8700, Sigma-Aldrich), Incomplete Freund’s Adjuvant (IFA, Cat.no. F5506, Lot 058K8702, Sigma). PBS (Panum
Institute, Copenhagen University). Isofluran (Baxter). Animals were immunized twice: on day 0 (CII+CFA) and on day
10 (CII+IFA, booster). On day 15 the mean clinical score reached a value of 5.0 and all animals were divided into 3
groups so that the severity of disease (mean clinical score) in all groups was almost equal. The peptide (two doses, 3.3
and 10 mg/kg) was administered subcutaneously daily starting at day 15. The clinical evaluation of the arthritis severity
was assessed using the following grading system: 0 - no redness or swelling in foot and palm; 1 - slight swelling or
redness in metatarsophalangeal joint and ankle joint foot or palm; 2 - progressed swelling/inflammation and redness
from ankle to mid foot or in entire palm; 3 - swelling/inflammation of entire foot except toes; 4 - swelling and inflammation
of entire foot including toes.

Example 8

[0236] Detection of Ilantafin peptides (such as SEQ ID NO:1) in plasma and cerebrospinal fluid.
[0237] Blood samples are collected from the orbital plexus of anaesthetized 200 g Wistar rats at 15min, 30min, 1, 2,
4, 8 and 24 h after single subcutaneous Ilantafin (SEQ ID NO:1) administration (10mg/kg) as described in Secher et al.
(2006). Cerebrospinal fluid is sampled from the cisterna magna at 2 h, as previously described (Secher et al., 2006).
Ilantafin concentrations in plasma samples were measured using a competitive enzyme-linked immunosorbent assay.
Ninety-six-well AminoTM plates (Nunc) are coated with 30 mg/ml biotinylated albumin (Sigma-Aldrich) diluted in 100mM
carbonate buffer (pH 9.6). Plates are incubated for 2 h and washed three times with 0.05% v/v Tween 20 in phosphate
buffered saline (PBST). One sample volume is mixed with three volumes of peroxidase-labelled streptavidin diluted
1:5000 in PBST and incubated for 30min. A quantity of 100 ml/well of the mixture is then added to biotinylated albumin-
coated plates. Plates are incubated for 1 h, washed three times with PBST and developed with TMB plus (Kem-En-Tec,
Taastrup, Denmark). The enzymatic reaction is stopped with 0.2M sulphuric acid. Optical density is recorded at 450 nm
using a Sunrise absorbance reader (Tecan, Männedorf, Switzerland). All samples are preferably run in duplicate.
[0238] To investigate whether SEQ ID NO:1 penetrates the blood-brain barrier in rats, biotin-Ilantafin is detected in
plasma and the CSF after subcutaneous administration. If the peptide is present in both the plasma and the CSF, it
suggests that systemically administered Ilantafin crosses the blood-brain barrier.

Example 9

[0239] The effect of the Ilantafins, such as SEQ ID NO:1 in reversing neuronal cytotoxicity may be evaluated by the
following method: "Kainic acid-induced cytotoxicity"
[0240] Hippocampal neurons are plated at a density of 5x104 cells per well in poly-L-lysine-coated eight-well LabTek
Permanox slides (Nunc) as previously described (Soroka et al., 2002). After 7 days in culture, neurons are treated with
Ilantafin (0.001-3 mM) or full-length IL1RA for 1 h followed by the addition of 300 mM freshly reconstituted kainic acid
(Sigma, Brøndby, Denmark). Cells are further cultured for 24 h. The cells are fixed in 4% v/v formaldehyde and stained
with 5 mg/ml Hoechst 33258 (Invitrogen, Copenhagen, Denmark) or 5 mg/ml propidium iodide (Sigma). At least 1000
cells/condition are recorded in a systematic series of view fields, with the position of the first field chosen randomly as
described in Ronn et al. (2000). Cell viability is estimated based on nuclear morphology (dead cells displaying condensed
chromatin or fragmented nuclei) in a semi-automatic mode using software developed at the laboratory to minimize bias.
Results are presented as the mean of the live cell ratio [n live cells/(n live cells + n dead cells) +/- SEM].

Example 10

[0241] The effect of the Ilantafins, such as SEQ ID NO:1 in attenuating seizures, decrease mortality and decreasing
neurodegeneration may be evaluated by the following method: "Kainic acid-induced seizures".
[0242] Male C57BL/6J mice, 28-32 g, are injected subcutaneously with Ilantafin (10mg/kg), full-length IL1RA or vehicle
48, 24 and 2 h prior to kainic acid treatment. Based on preliminary dose-adjustment experiments, two doses of kainic
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acid (intraperitoneal) are chosen to perform two sets of experiments to induce either low-grade seizures (20mg/kg kainic
acid) or high-grade seizures and mortality (30mg/kg kainic acid). Measured parameters included latency of seizure onset,
seizure severity and mortality. Seizure activity is recorded for 2 h following kainic acid administration by an observer
blind to treatment and assessed according to a modified Racine scale (0 = immobility; 1 = facial automatism; 2 = head
nodding; 3 = forelimb clonus; 4 = rearing; 5 = generalized convulsions; 6 = death; Racine, 1972). Seizure grades 1-3
are regarded as low-grade seizures, and seizure grades 4-5 were regarded as high-grade seizures. The latency of
immobility is measured as the time between kainic acid injection and the appearance of immobility. The control group
of animals received a vehicle injection.

Example 11

[0243] Peptides were synthesized using the Fmoc protection strategy on TentaGel resin (Rapp Polymere, Tubingen,
Germany) using Fmoc- (Calbiochem-Novabiochem) protected amino acids. Dendrimers were composed of four mono-
mers coupled to a lysine backbone. Dimers were composed of two monomers coupled to a lysine residue. Peptides
were at least 95% pure as estimated by high performance liquid chromatography and matrix-assisted laser desorp-
tion/ionization time-of-flight mass spectroscopy (VG TOF Spec E, Fisons Instruments, Beverly, MA).

Example 12

Peptide solubility.

[0244] Upon receiving the peptides from the synthesizing company (as powder), they were reconstituted in water, in
PBS or in medium. Thus it is immediately apparent whether a peptide is soluble or not.

Example 13

Peptide stability.

[0245] A method for evaluating peptide stability is that the peptide amount in solution is measured spectrophotomet-
rically or by MS (mass spectrometry; measures the mass-to-charge ratio of charged particles) as a function of time (1,
2, 3 etc days) when keeping the peptide in solution at 4°C and at room temperature.

Example 14

[0246] Effect of Ilantafin SEQ ID NO:1 (SGRKSSKMQA) in a rat model of collagen-induced arthritis (CIA).

Method:

[0247] Collagen-induced arthritis in rats (CIA).
[0248] Induction of CIA. The CIA study was performed on a total of 40 male Wistar rats with an average weight of 150
g at the beginning of the experiment. CIA was induced by subcutaneous (s.c.) injection of bovine collagen type II (CII,
Sigma-Aldrich) solubilised in 0.05 M acetic acid (2 mg/ml), and then emulsified 1:1 with CFA (Sigma-Aldrich) containing
1.0 mg/ml heat-inactivated M. tuberculosis. Under inhalation anaesthesia (Isofluran, 3%) 250 ml of the emulsion containing
250 mg of CII and 125 mg of M. tuberculosis was injected (s.c.) at the tail base (post-immunization day, dpi 0).
[0249] Treatment design. At dpi 8, before onset of clinical signs, all animals were randomly divided into two groups,
20 rats per group, and were dosed daily during 8 days (dpi 8 - 15) with Ilantafin (10.0 mg/kg, s.c.) or vehicle (PBS, 1.0
ml/kg, s.c.). Clinical evaluation was carried out on dpi 7 - 16, and was continued in the period without treatment on dpi 29-33.
[0250] Clinical scores. An observer blinded to treatment groups evaluated the severity of arthritis employing the fol-
lowing grading system: 0 - no redness or swelling in foot; 1 - slight redness in foot or redness and swelling in single
interfalangeal joints; 2 - moderate swelling and redness in ankle and metatarsal part of foot; 3 - marked swelling and
redness of entire foot, restricted usage of foot in locomotion; 4 - marked swelling and redness of entire foot, impossibility
of usage foot in locomotion and rearing. Since CIA typically involves only the hind limbs, the arthritic index of a rat was
defined as the sum of the 2 limb scores. Animals were sacrificed when severity of the arthritis reached score 7.
[0251] Statistical analysis was performed employing two- way ANOVA and t-test.

Results:

[0252] Ilantafin reduces morbidity of animals with CIA, see figure 17. Morbidity was expressed as a percentage of
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animals reached clinical index 7 and therefore sacrificed by the test day. Ilantafin significantly reduced morbidity by dpi
12. * - P<0.05 (unpaired t-test with Welch’s correction).
[0253] Furthermore, Ilantafin attenuates severity of CIA (clinical evaluation), see figure 18. Two-way ANOVA revealed
significant effect of treatment on clinical score of animals with CIA [F(1, 238)=18.05, P<0.0001]. Ilantafin attenuated
severity of CIA on dpi 13-15. * - P<0.05 (unpaired t-test with Welch’s correction).
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<130> P2572PC00

<150> PA 2011 70120
<151> 2011-03-14

<160> 38

<170> PatentIn version 3.5

<210> 1
<211> 10
<212> PRT
<213> Homo sapiens

<400> 1

<210> 2
<211> 10
<212> PRT
<213> Homo sapiens

<400> 2

<210> 3
<211> 8
<212> PRT
<213> Homo sapiens

<400> 3

<210> 4
<211> 8
<212> PRT
<213> Homo sapiens

<400> 4

<210> 5
<211> 8
<212> PRT
<213> Homo sapiens
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<400> 5

<210> 6
<211> 8
<212> PRT
<213> Homo sapiens

<400> 6

<210> 7
<211> 12
<212> PRT
<213> Homo sapiens

<400> 7

<210> 8
<211> 8
<212> PRT
<213> Homo sapiens

<400> 8

<210> 9
<211> 10
<212> PRT
<213> Homo sapiens

<400> 9

<210> 10
<211> 7
<212> PRT
<213> Homo sapiens

<400> 10
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<210> 11
<211> 6
<212> PRT
<213> Homo sapiens

<400> 11

<210> 12
<211> 7
<212> PRT
<213> Homo sapiens

<400> 12

<210> 13
<211> 10
<212> PRT
<213> Homo sapiens

<400> 13

<210> 14
<211> 10
<212> PRT
<213> Homo sapiens

<400> 14

<210> 15
<211> 8
<212> PRT
<213> Homo sapiens

<400> 15
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<210> 16
<211> 9
<212> PRT
<213> Homo sapiens

<400> 16

<210> 17
<211> 7
<212> PRT
<213> Homo sapiens

<400> 17

<210> 18
<211> 8 3
<212> PRT
<213> Homo sapiens

<400> 18

<210> 19
<211> 9
<212> PRT
<213> Homo sapiens

<400> 19

<210> 20
<211> 7
<212> PRT
<213> Homo sapiens

<400> 20

<210> 21
<211> 8
<212> PRT
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<213> Homo sapiens

<400> 21

<210> 22
<211> 8
<212> PRT
<213> Homo sapiens

<400> 22

<210> 23
<211> 9
<212> PRT
<213> Homo sapiens

<400> 23

<210> 24
<211> 8
<212> PRT
<213> Homo sapiens

<400> 24

<210> 25
<211> 8
<212> PRT
<213> Homo sapiens

<400> 25

<210> 26
<211> 8
<212> PRT
<213> Homo sapiens

<400> 26
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<210> 27
<211> 7
<212> PRT
<213> Homo sapiens

<400> 27

<210> 28
<211> 177
<212> PRT
<213> Homo sapiens

<400> 28
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<210> 29
<211> 9
<212> PRT
<213> Homo sapiens

<400> 29

<210> 30
<211> 10
<212> PRT
<213> Homo sapiens

<400> 30

<210> 31
<211> 14
<212> PRT
<213> Homo sapiens

<400> 31

<210> 32
<211> 9
<212> PRT
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<213> Homo sapiens

<400> 32

<210> 33
<211> 13
<212> PRT
<213> Homo sapiens

<400> 33

<210> 34
<211> 12
<212> PRT
<213> Homo sapiens

<400> 34

<210> 35
<211> 10
<212> PRT
<213> Homo sapiens

<400> 35

<210> 36
<211> 10
<212> PRT
<213> Homo sapiens

<400> 36

<210> 37
<211> 15
<212> PRT
<213> Homo sapiens
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<400> 37

<210> 38
<211> 5
<212> PRT
<213> Homo sapiens

<400> 38

Claims

1. A peptide consisting of the amino acid sequence of SEQ ID NO:1 (SGRKSSKMQA); or a variant of SEQ ID NO:1
having at least 90% sequence identity to SEQ ID NO:1, said variant comprising one conservative amino acid sub-
stitution,
wherein said peptide is capable of binding to IL-1 receptor type 1 (IL1RI), and capable of interfering with the binding
of IL-1 beta to IL1RI.

2. A peptide consisting of SEQ ID NO:1.

3. The peptide according to claim 1, wherein said amino acid sequence is SEQ ID NO:2.

4. A multimeric compound comprising two or more peptides, wherein each of said two or more peptides consists of a
peptide according to any of claims 1 to 3.

5. The compound according to claim 4, wherein said two or more peptides are linked via a peptide bond or a linker group

6. The compound according to claim 5, wherein said linker group comprises one or more lysine residues.

7. The compound according to any of claims 4 to 6, wherein said compound is selected from the group consisting of
a dimer, a trimer, a tetramer, a dendrimer comprising 4 peptides (a tetrameric dendrimer), a dendrimer comprising
8 peptides, a dendrimer comprising 16 peptides and a dendrimer comprising 32 peptides.

8. The compound according to any of claims 4 to 7, wherein said two or more peptides are identical with respect to
each other, or wherein said two or more peptides are non-identical with respect to each other.

9. The compound according to claim 7, wherein each of said two or said four peptides consist of SEQ ID NO:1.

10. A peptide according to any of claims 1 to 3, or a multimeric compound according to any of claims 4 to 9, for use as
a medicament.

11. A peptide according to any of claims 1 to 3, or a multimeric compound according to any of claims 4 to 9, for use in
the treatment of an inflammatory disorder.

12. The peptide for use according to claim 11, wherein said inflammatory disease is selected from the group consisting
of Acne vulgaris, Asthma, Atherosclerosis, Autoimmune diseases, Behçet’s disease, Chronic Inflammation, Chronic
prostatitis, Dermatitis, Gout, Glumerulonephritis, Hypersensitives (including type 1 (immediate, or atopic, or ana-
phylactic) comprising Allergic asthma, Allergic conjunctivitis, Allergic rhinitis (hay fever), Anaphylaxis, Angioedema,
Urticaria (hives), Eosinophilia, and response to Penicillin and Cephalosporin; Type 2 (antibody-dependent) com-
prising Autoimmune hemolytic anemia, Goodpasture’s syndrome, Hepatitis, IBS (irritable bowel disease), Juvenile
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idiopathic arthritis (JIA), Pemphigus, Pernicious anemia (if autoimmune), Psoriasis, Psoriasis Arthritis, Immune
thrombocytopenia, Transfusion reactions, Hashimoto’s thyroiditis, Interstitial cystitis, Graves disease, Myastenia
gravis, Rheumatic fever, Hemolytic disease of the newborn and Acute transplant rejection; Type 3 (immune complex)
comprising Rheumatoid arthritis, Immune complex glumerulonephritis, Serum sickness, Subacute, bacterial endo-
carditis, Symptoms of malaria, Systemic lupus erythematosus (SLE), Arthus reaction, Farmer’s lung and Polyarteritis
nodosa; Type 4 (cell-mediated or delayed-type hypersensitivity DTH) comprising Contact dermatitis, Atopic dermatitis
(eczema), Temporal arteritis, Sarcoidosis, Symptoms of leprosy, Symptoms of tuberculosis, Systemic sclerosis,
Mantoux test, Coeliac disease and Chronic transplant rejection), Inflammatory bowel diseases (including Crohn’s
disease, Ulcerative colitis, Collagenous collitis, Lymphocytic collitis, Ischaemic collitis, Diversion collitis, Behcet’s
syndrome, Infective collitis and Indeterminate collitis), Myopathies (including dermatomyositis, polymyositis, and
inclusion body myositis), Pelvic inflammatory disease, Podagra, Reperfusion Injury, Rheumatoid arthritis, Transplant
rejection and Vasculitis.

13. The peptide for use according to any of claims 11 to 12, wherein said inflammatory disease is diabetes mellitus,
including diabetes mellitus type I and diabetes mellitus type II.

14. A peptide according to any of claims 1 to 3, or a multimeric compound according to any of claims 4 to 9, for use in
the treatment of a neurodegenerative disorder.

15. The peptide for use according to claim 14, wherein said neurodegenerative disorder is selected from the group
consisting of Alzheimer’s disease, Parkinson’s disease, Huntington’s disease and Multiple Sclerosis.

Patentansprüche

1. Peptid, bestehend aus der Aminosäuresequenz SEQ ID NO:1 (SGRKSSKMQA); oder einer Variante von SEQ ID
NO:1 mit mindestens 90 % Sequenzidentität zu SEQ ID NO:1, wobei die Variante eine konservative Aminosäure-
substitution umfasst, wobei das Peptid in der Lage ist, an IL-1-Rezeptor Typ 1 (IL1RI) zu binden und in der Lage
ist, mit der Bindung von IL-1 beta an IL1RI zu interferieren.

2. Peptid, bestehend aus SEQ ID NO:1.

3. Peptid nach Anspruch 1, wobei die Aminosäuresequenz SEQ ID NO:2 ist.

4. Multimere Verbindung, umfassend zwei oder mehr Peptide, wobei jedes der zwei oder mehr Peptide aus einem
Peptid nach einem der Ansprüche 1 bis 3 besteht.

5. Verbindung nach Anspruch 4, wobei die zwei oder mehr Peptide über eine Peptidbindung oder eine Linkergruppe
verbunden sind.

6. Verbindung nach Anspruch 5, wobei die Linkergruppe einen oder mehrere Lysinreste umfasst.

7. Verbindung nach einem der Ansprüche 4 bis 6, wobei die Verbindung ausgewählt ist aus der Gruppe bestehend
aus einem Dimer, einem Trimer, einem Tetramer, einem 4 Peptide umfassenden Dendrimer (einem tetrameren
Dendrimer), einem 8 Peptide umfassenden Dendrimer, einem 16 Peptide umfassenden Dendrimer und einem 32
Peptide umfassenden Dendrimer.

8. Verbindung nach einem der Ansprüche 4 bis 7, wobei die zwei oder mehr Peptide in Bezug aufeinander identisch
sind oder wobei die zwei oder mehr Peptide in Bezug aufeinander nicht identisch sind.

9. Verbindung nach Anspruch 7, wobei jedes der zwei oder der vier Peptide aus SEQ ID NO:1 besteht.

10. Peptid nach einem der Ansprüche 1 bis 3 oder eine multimere Verbindung nach einem der Ansprüche 4 bis 9 zur
Verwendung als Medikament.

11. Peptid nach einem der Ansprüche 1 bis 3 oder eine multimere Verbindung nach einem der Ansprüche 4 bis 9 zur
Verwendung bei der Behandlung einer entzündlichen Störung.
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12. Peptid zur Verwendung nach Anspruch 11, wobei die entzündliche Erkrankung ausgewählt ist aus der Gruppe
bestehend aus Akne vulgaris, Asthma, Arteriosklerose, Autoimmunerkrankungen, Behçet-Krankheit, chronischer
Entzündung, chronischer Prostatitis, Dermatitis, Gicht, Glomerulonephritis, Hypersensitivitäten (einschließlich Typ
1 (unmittelbar oder atopisch oder anaphylaktisch), umfassend allergisches Asthma, allergische Konjunktivitis, all-
ergische Rhinitis (Heuschnupfen), Anaphylaxie, Angioödem, Urtikaria (Nesselsucht), Eosinophilie und Reaktion auf
Penicillin und Cephalosporin; Typ 2 (antikörperabhängig), umfassend auto-immune hämolytische Anämie, Good-
pasture-Syndrom, Hepatitis, IBS (Reizdarmsyndrom), juvenile idiopathische Arthritis (JIA), Pemphigus, perniziöse
Anämie (falls autoimmun), Psoriasis, Psoriasis-Arthritis, Immuntrombozytopänie, Transfusionsreaktionen, Hashimo-
to-Thyroiditis, interstitielle Zystitis, Graves-Krankheit, Myastenia gravis, rheumatisches Fieber, hämolytische Krank-
heit des Neugeborenen und akute Transplantatabweisung; Typ 3 (Immunkomplex), umfassend rheumatoide Arth-
ritis, Immunkomplexglomerulonephritis, Serumkrankheit, subakute bakterielle Endokarditis, Malariasymptome, sys-
temischen Lupus erythematodes (SLE), Arthusreaktion, Farmerlunge und Polyarteriitis nodosa; Typ 4 (Hypersen-
sitivität vom zellvermittelten oder verzögerten Typ DTH), umfassend Kontaktdermatitis, atopische Dermatitis (Ek-
zem), temporale Arteritis, Sarkoidose, Leprasymptome, Tuberkulosesymptome, systemische Sklerose, Mantoux-
Test, Zöliakie und chronische Transplantatabweisung), entzündliche Darmkrankheiten (einschließlich Morbus
Crohn, Colitis ulcerosa, kollagenöser Colitis, lymphozytischer Colitis, ischämischer Colitis, Diversionscolitis, Behçet-
Syndrom, infektiöser Colitis und Colitis indeterminata), Myopathien (einschließlich Dermatomyositis, Polymyositis
und Einschlusskörpermyositis), entzündliche Beckenerkrankung, Podagra, Reperfusionsverletzung, rheumatoide
Arthritis, Transplantatabweisung und Vaskulitis.

13. Peptid zur Verwendung nach einem der Ansprüche 11 bis 12, wobei die entzündliche Erkrankung Diabetes mellitus
ist, einschließend Diabetes mellitus Typ I und Diabetes mellitus Typ II.

14. Peptid nach einem der Ansprüche 1 bis 3 oder eine multimere Verbindung nach einem der Ansprüche 4 bis 9 zur
Verwendung bei der Behandlung einer neurodegenerativen Störung.

15. Peptid zur Verwendung nach Anspruch 14, wobei die neurodegenerative Störung ausgewählt ist aus der Gruppe
bestehend aus Alzheimer-Krankheit, Parkinson-Krankheit, Huntington-Krankheit und multipler Sklerose.

Revendications

1. Peptide constitué de la séquence d’acides aminés de SEQ ID NO : 1 (SGRKSSKMQA) ; ou variant de SEQ ID NO :
1 présentant au moins 90 % d’identité de séquence avec SEQ ID NO : 1, ledit variant comprenant une substitution
conservative d’acide aminé,
dans lequel ledit peptide est capable de se lier au récepteur de l’IL-1 de type 1 (IL1RI), et capable d’interférer avec
la liaison de l’IL-1 bêta à l’IL1RI.

2. Peptide constitué de SEQ ID NO : 1.

3. Peptide selon la revendication 1, dans lequel ladite séquence d’acides aminés est SEQ ID NO : 2.

4. Composé multimère comprenant deux peptides ou plus, dans lequel chacun desdits deux peptides ou plus est
constitué d’un peptide selon l’une quelconque des revendications 1 à 3.

5. Composé selon la revendication 4, dans lequel lesdits deux peptides ou plus sont liés par l’intermédiaire d’une
liaison peptidique ou d’un groupe lieur

6. Composé selon la revendication 5, dans lequel ledit groupe lieur comprend un ou plusieurs résidus de lysine.

7. Composé selon l’une quelconque des revendications 4 à 6, dans lequel ledit composé est choisi dans le groupe
constitué d’un dimère, d’un trimère, d’un tétramère, d’un dendrimère comprenant 4 peptides (un dendrimère tétra-
mère), un dendrimère comprenant 8 peptides, un dendrimère comprenant 16 peptides et un dendrimère comprenant
32 peptides.

8. Composé selon l’une quelconque des revendications 4 à 7, dans lequel lesdits deux peptides ou plus sont identiques
les uns par rapport aux autres, ou dans lequel lesdits deux peptides ou plus ne sont pas identiques les uns par
rapport aux autres.
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9. Composé selon la revendication 7, dans lequel chacun desdits deux ou desdits quatre peptides est constitué de
SEQ ID NO : 1.

10. Peptide selon l’une quelconque des revendications 1 à 3, ou composé multimère selon l’une quelconque des
revendications 4 à 9, pour une utilisation en tant que médicament.

11. Peptide selon l’une quelconque des revendications 1 à 3, ou composé multimère selon l’une quelconque des
revendications 4 à 9, pour une utilisation dans le traitement d’un trouble inflammatoire.

12. Peptide pour une utilisation selon la revendication 11, dans lequel ladite maladie inflammatoire est choisie dans le
groupe constitué de l’acné simple, l’asthme, l’athérosclérose, les maladies auto-immunes, la maladie de Behçet,
l’inflammation chronique, la prostatite chronique, la dermatite, la goutte, la glomérulonéphrite, les hypersensibilités
(y compris de type 1 (immédiates, ou atopiques, ou anaphylactiques) comprenant l’asthme allergique, la conjonctivite
allergique, la rhinite allergique (rhume des foins), l’anaphylaxie, l’angio-oedème, l’urticaire, l’éosinophilie, et la réac-
tion à la pénicilline et à la céphalosporine ; de type 2 (dépendantes d’anticorps) comprenant l’anémie hémolytique
auto-immune, le syndrome de Goodpasture, l’hépatite, le SII (syndrome de l’intestin irritable), l’arthrite juvénile
idiopathique (AJI), le pemphigus, l’anémie pernicieuse (si auto-immune), le psoriasis, l’arthrite psoriasique, la throm-
bocytopénie immune, les réactions de transfusion, la thyroïdite de Hashimoto, la cystite interstitielle, la maladie de
Basedow, la myasthénie grave, la fièvre rhumatismale, la maladie hémolytique du nouveau-né et le rejet aigu de
greffe ; de type 3 (à complexes immuns) comprenant la polyarthrite rhumatoïde, la glomérulonéphrite à complexes
immuns, la maladie sérique, l’endocardite bactérienne subaiguë, les symptômes du paludisme, le lupus érythéma-
teux systémique (LES), la réaction d’Arthus, la maladie du poumon du fermier et la polyartérite noueuse ; de type
4 (hypersensibilité à médiation cellulaire ou retardée HR) comprenant la dermatite de contact, la dermatite atopique
(eczéma), l’artérite temporale, la sarcoïdose, les symptômes de la lèpre, les symptômes de la tuberculose, la sclérose
en plaques, le test Mantoux, la maladie coeliaque et le rejet chronique de greffe), les maladies intestinales inflam-
matoires (y compris la maladie de Crohn, la rectocolite hémorragique, la colite collagène, la colite lymphocytaire,
la colite ischémique, la colite diverticulaire, le syndrome de Behçet, la colite infectieuse et la colite indéterminée),
les myopathies (y compris la dermatomyosite, la polymyosite et la myosite à corps d’inclusion), la maladie inflam-
matoire pelvienne, la podagre, la lésion de reperfusion, la polyarthrite rhumatoïde, le rejet de greffe et la vasculite.

13. Peptide pour une utilisation selon l’une quelconque des revendications 11 à 12, dans lequel ladite maladie inflam-
matoire est le diabète, y compris le diabète de type I et le diabète de type II.

14. Peptide selon l’une quelconque des revendications 1 à 3, ou composé multimère selon l’une quelconque des
revendications 4 à 9, pour une utilisation dans le traitement d’un trouble neurodégénératif.

15. Peptide pour une utilisation selon la revendication 14, dans lequel ledit trouble neuro-dégénératif est choisi dans le
groupe constitué de la maladie d’Alzheimer, la maladie de Parkinson, la maladie de Huntington et la sclérose en
plaques.
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