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FIGURE 1
Consensus @XD
IL-1F5 | ~~~~~mmm~vmsmn~~~ MVLSGALCFRMKDSALKVLYLHNN
IL-1F6 | ~~~~~~~~~~~~ MEKALKIDTPQRGSIQDINHRVWVLQDOQ
IL-1F8 | -~~~ MNPQREAAPKSYAIRDSROQMVWVLSGN
IL-1F9 MRGTPGDADGGGRAVYQSMCKPITGTINDLNQQVWTLQGQ
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FIGURE 2

HuIL-1F5:

MVLSGALCFRMKDSALKVLYLHNNQLLAGGLHAGKVIKGEEI SVVPNRWL
DASLSPVILGVQGGSQCLSCGVGQEPTLTLEPVNIMELYLGAKESKSFTF
YRRDMGLTSSFESAAYPGWFLCTVPEADQPVRLTQLPENGGWNAPITDFY
FOQCD (SEQ ID NO 1)

HuIL-1F6:

MEKALKIDTPQQGSIQDINHRVWVLQDQTLIAVPRKDRMSPVTIALISCR
HVETLEKDRGNPIYLGLNGLNLCLMCAKVGDQPTLQLKEKDIMDLYNQPE
PVKSFLFYHSQSGRNSTFESVAFPGWFIAVSSEGGCPLILTQELGKANTT
DFGLTMLF (SEQ ID NO 2)

HuIL-1F8:

MNPQREAAPKSYAIRDSROQMVWVLSGNSLIAAPLSRSIKPVTLHLIACRD
TEFSDKEKGNMVYLGIKGKDLCLFCAEIQGKPTLQLKEKNIMDLYVEKKA
QKPFLFFHNKEGSTSVFQSVSYPGWFIATSTTSGQPIFLTKERGITNNTN
FYLDSVE (SEQ ID NO 3)

HUuIL-1F9:

MRGTPGDADGGGRAVYQSMCKPITGT INDLNQQVWTLQGONLVAVPRS
DSVTPVTVAVITCKYPEALEQGRGDPIYLGIQNPEMCLYCEKVGEQPTLQ
LKEQKIMDLYGQPEPVKPFLFYRAKTGRTSTLESVAFPDWFIASSKRDQPIT
LTSELGKSYNTAFELNIND (SEQ ID NO 4)
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IL-1 FAMILY VARIANTS

[0001] This application claims the benefit of U.S. provi-
sional patent application No. 60/843,311, filed Sep. 8, 2006
which is hereby incorporated by reference.

FIELD OF THE INVENTION

[0002] This application provides nucleic acids, polypep-
tides, compositions, assays, and methods relating to variants
of IL-1Family members that signal through IL-1Rrp2.

BACKGROUND OF THE INVENTION

[0003] The IL-1 family includes several cytokines whose
primary function is to mediate immune and inflammatory
responses. The earliest members discovered were IL.-1 alpha,
1L-1 beta, IL-1 receptor antagonist (IL-1ra), and 11.-18 (pre-
viously known as IGIF and sometimes I[.-1 gamma). Follow-
ing the discovery of additional proteins with homology to
these IL-1 family members, a nomenclature system was
adopted in which IL-1 alpha is referred to as IL-1F1, IL.-1 beta
as IL-1F2, IL-1ra as IL-1F3 and IL-18 as IL-1F4. Seven
additional cytokines have been classified as IL-1 family
members based onamino acid sequence similarity, identity of
gene structure, and predicted or known three-dimensional
structure (Sims, J. E. et al., Trends Immunol 22:537, 2001;
Dunn, E., etal., Trends Immunol 22:533, 2001; Dunn, E. F., et
al., Biochemistry 42:10938, 2003; Schmitz et al. Immunity
23:479-490, 2005).

[0004] IL-1 alpha, IL-1 beta and IL.-1ra (IL-1F1-3, respec-
tively) bind to receptors that are members of the immunoglo-
bulin superfamily, the 80 kDa type I receptor (IL-1RI) and a
68 kDa type II receptor (IL-1RII), as well as a soluble pro-
teolytic fragment of IL-1RII (sIL-1RII). Binding of IL-1 (al-
pha or beta) to the type I IL-1 receptor (IL-1R) results in
recruitment of the IL.-1R homolog, IL-1R accessory protein
(IL-1 RAcP or AcP), which does not directly bind the ligands
but is required for signal transduction (Sims et al. Trends
Immunol 22; 537, 2001); binding of IT.-1ra does not. Signal-
ing by IL-18 is very similar, although IL.-18 utilizes a different
receptor complex (Born, T. L., etal., J Biol Chem 273:29445,
1998). IL-1F5, F6, F8 and F9 make use of the IL-1R-related
protein 2 (IL-1Rrp2), with F6, F8 and F9 agonizing this
receptor pathway, and IL-1F5 antagonizing it (Debets, R., et
al., JImmunol 167:1440, 2001 ; Towne et al. 2004 J Bio!/ Chem
279(14):13677)

[0005] Several members of the IL.-1 family (IL-1 alpha,
1L-1 beta, IL-18, IL-1F7 and IL.-33) are synthesized as pre-
cursor molecules that are proteolytically cleaved, by
caspase-1 in the case of IL-1 beta and IL.-18, and by an
unidentified protease or proteases for 1L.-33, IL.-1 alpha and
IL-1F7. IL-1ra is activated by signal peptidase cleavage of a
short peptide from the n-terminus. However, little is known
about what, if any, processing occurs with the remaining
family members.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] FIG.1 provides an alignment of the N-terminal por-
tions of wild type IL-1F5, F6, F8 and F9. There is a (Met or
Ile)-Xaa-Asp sequence present in each of F5, F6, F8 and F9,
marked by underlining of the Met/Ile and the Asp residues.
There is a similar “aliphatic amino acid-X-Aspartate or other
polar amino acid” motif present in all IL-1 family members,
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and this can be used to align I.-1 family sequences. The
consensus motif is indicated by @XD where @ may be an
aliphatic amino acid such as Met or Ile and X is any one amino
acid D is Asp. In FIG. 1, the sequences are lined up using the
Met/Ile-Xaa-Asp motif (Met 11 inF5,1le15inF6, Ile14in F8,
and I1e27 in F9 respectively), so that the natural N-termini
(with initiating methionines) lie at different distances
upstream of the aliphatic amino acid, (, of the motif.

[0007] FIG. 2 is the full length wild type amino acid
sequences of IL-1F5, IL-1F6, IL.-1F8 and IL-1F9.

SUMMARY OF THE INVENTION

[0008] In one aspect, the present invention provides an
isolated IL-1F5 polypeptide that antagonizes signal transduc-
tion/activation through I1.-1Rrp2, where the IL-1F5 polypep-
tide contains the sequence Met-Lys-Asp, which matches the
consensus @XD depicted in FIG. 1, and wherein the polypep-
tide comprises nine amino acids on the N-terminal side of'the
above-referenced methionine. In one embodiment the IL-1F5
polypeptide is a human IL-1F5 polypeptide. In one embodi-
ment, the IL-1F5 polypeptide of the invention comprises an
amino acid sequence having a methionine at position ten of
the amino acid sequence, position ten being relative to the
N-terminal amino acid at position one of the amino acid
sequence. In one embodiment, the IL-1F5 polypeptide of the
invention comprises an amino acid sequence having a
methionine at position ten of the amino acid sequence, posi-
tion ten being relative to the N-terminal amino acid at position
one of the amino acid sequence and an amino acid selected
from the group consisting of valine and methionine at the
N-terminal amino acid at position one. In one embodiment,
the IL-1FS5 polypeptide of the invention comprises an amino
acid sequence having a methionine at position ten of the
amino acid sequence, position ten being relative to the N-ter-
minal amino acid at position one of the amino acid sequence
and a leucine at position two of its amino acid sequence. In a
particular embodiment the IL-1F5 polypeptide of the inven-
tion, comprises an amino acid sequence having a methionine
at position ten of the amino acid sequence, position ten being
relative to the N-terminal amino acid at position one of the
amino acid sequence and an amino acid selected from the
group consisting of valine and methionine at the N-terminal
amino acid at position and a leucine at position two.

[0009] In particular embodiments, the IL-1F5 polypeptide
of'the invention comprises at least 90%, at least 95%, at least
98% or at least 99% identity to SEQ ID NO 1 and a methion-
ine at position ten of the amino acid sequence of the IL-1F5
polypeptide of the invention, position ten being relative to the
N-terminal amino acid a position one. In some embodiments,
the isolated IL-1F5 polypeptide of the invention antagonizes
signal transduction/activation through IL-1Rrp2 more than
the IL-1F5 polypeptide having the amino acid sequence of
SEQ ID NO 1. In some embodiments, the isolated IL.-1F5
polypeptide of the invention antagonizes signal transduction/
activation through IL-1Rrp2 more than about 5 fold, 10 fold,
100 fold, 1,000 fold the level of antagonization of signal
transduction/activation of the IL.-1F5 polypeptide having the
amino acid sequence of SEQ ID NO 1. The level of signal
transduction/activation antagonization is measured accord-
ing to the method described in Example 2A.

[0010] In a particular embodiment, the isolated IL-1F5
polypeptide of the invention has a methionine at position ten
of its amino acid sequence relative to the N-terminal amino
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acid at position one and comprises an amino acid sequence
selected from the group consisting of:

(SEQ ID NO 6)
VLSGALCFRMKDSALKVLYLHNNQLLAGGLHAGKVIKGEEISVVPNRWLA

DASLSPVILGVQGGSQCLSCGVGQEPTLTLEPVNIMELYLGAKESKSFEFTF
YRRDMGLTSSFESAAYPGWFLCTVPEADQPVRLTQLPENGGWNAPITDFY
FQQCD,

(SEQ ID NO 7)
MLSGALCFRMKDSALKVLYLHNNQLLAGGLHACKVIKCEEISVVPNRWLD

ASLSPVILGVQGGSQCLSCGVGQEPTLTLEPVNIMELYLGAKESKSFTFY
RRDMGLTS SFESAAYPGWFLCTVPEADQPVRL TQLPENGGWNAPI TDFYF
QOCDDYKDDDDKHHH,

(SEQ ID NO 8)
MLSGALCFRMKDSALKVLYLHNNQLLAGGLHAGKVIKGEEISVVPNRWLD

ASLSPVILGVQGGSQCLSCGVGQEPTLTLEPVNIMELYLGAKESKSFTFY
RRDMGLTSSFESAAYPGWFLCTVPEADQPVRLTQLPENGGWNAPITDFYF

QQCD
and

(SEQ ID NO 9)
MLSGALCFRMKDSALKVLYLHNNQLLAGCLHAGKVIKGEEISVVPNRWLD

ASLSPVILGVQGGSQCLSCGVGQEPTLTLEPVNIMELYLGAKESKSFTFY
RRDMGLTSSFESAAYPGWFLCTVPEADQPVRLTQLPENGGWNAPITDFYF

QQCDDYKDDDDKHHH .

[0011] In another embodiment, a nucleic acid sequence
encoding the isolated IL-1F5 polypeptide of the invention is
provided. In another aspect of the invention, a recombinant
vector that directs expression of a nucleic acid encoding an
isolated IL-1F5 polypeptide of the invention is provided. In a
particular embodiment, the vector of the invention comprises
anucleic acid sequence selected from the group consisting of:

(SEQ ID NO 69)
GTCCTGAGTGGGGCGCTGTGCTTCCGAATGAAGGACTCGGCATTGAAGGT

GCTTTATCTGCATAATAACCAGCTTCTAGCTGGAGGGCTGCATGCAGGGA
AGGTCATTAAAGGTGAAGAGATCAGCGTGGTCCCCAATCGGTGGCTGGAT
GCCAGCCTGTCCCCCGTCATCCTGGGTGTCCAGGGTGGAAGCCAGTGCCT
GTCATGTGGGGTGGGGCAGGAGCCGACTCTAACACTAGAGCCAGTGAACA
TCATGGAGCTCTATCTTGGTGCCAAGGAATCCAAGAGCTTCACCTTCTAC
CGGCGGGACATGGGGCTCACCTCCAGCTTCGAGTCGGCTGCCTACCCGGG
CTGGTTCCTGTGCACGGTGCCTGAAGCCGATCAGCCTGTCAGACTCACCC
AGCTTCCCGAGAATGGTGGCTGGAATGCCCCCATCACAGACTTCTACTTC

CAGCAGTGTGACTAA
and

(SEQ ID NO 70)
ATGCTGAGTGGGGCGCTGTGCTTCCGAATGAAGGACTCGGCATTGAAGGT

GCTTTATCTGCATAATAACCAGCTTCTAGCTGGAGGGCTGCATGCAGGGA
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-continued
AGGTCATTAAAGGTGAAGAGATCAGCGTGGTCCCCAATCGGTGGCTGGAT
GCCAGCCTGTCCCCCGTCATCCTGGETGTCCAGGGTGGAAGCCAGTGCCT
GTCATGTGGGGTGGCGCAGGAGCCGACT CTAACACTAGAGCCAGTGAACA
TCATGGAGCTCTATCTTGGTGCCAAGGAATCCARGAGCTTCACCTTCTAC
CGGCGEGACATGGGECT CACCTCCAGCT TCGAGTCGGCTGCCTACCCGGE
CTGGTTCCTGTGCACGGTGCC TGAAGCCGATCAGCCTGTCAGACTCACCT
AGCTTCCCCAGAATGGTGGCTGGAATGCCCCCATCACAGACTTCTACTTC
CAGCAGTGTGACAGATC TGGCAGTTCTGACTACAAGGACGACGACGACAA

GGGCAGTTCTCACCATCACCATCACCACTAG.

In another aspect, a host cell transfected or transduced with a
recombinant vector that directs expression of a nucleic acid
encoding an IL-1F5 polypeptide of the invention is provided.
In another aspect, a method of producing an isolated IL-1F5
polypeptide of the invention comprising culturing the host
cell transfected or transduced with a recombinant vector that
directs expression of an IL.-1F5 polypeptide of the invention,
under conditions promoting expression and isolating the
expressed IL-1F5 polypeptide is provided.

[0012] An antibody or a fragment thereof that specifically
binds an IL-1F5 polypeptide and prevents IL.-1F5 antagonism
of signal transduction through IL-1Rrp2 is provided. In par-
ticular embodiments, an antibody that binds an IL-1F5
polypeptide comprising an amino acid sequence selected
from the group consisting of: SEQ ID NO 6, SEQ ID NO 7,
SEQ ID NO 8, and SEQ ID NO 9 is provided. In some
embodiments, the IL-1F5 antibody of the invention, is a
monoclonal antibody, particularly a chimeric antibody, a
humanized antibody or a fully human antibody. The invention
provides a composition, particularly a pharmaceutical com-
position, comprising the IL-1F5 antibody of the invention and
a physiologically acceptable diluent, excipient or carrier. A
method of stimulating the immune system of an immunosup-
presed subject, comprising administering the anti-IL-1F5
antibody of the invention to an immunosuppresed subject in
an amount sufficient to stimulate the patient’s immune system
is provided.

[0013] In another aspect, a composition, particularly a
pharmaceutical composition, comprising an IL-1F5 polypep-
tide of the invention and a physiologically acceptable diluent,
excipient or carrier is provided. In another embodiment, the
invention provides a method of treating an inflammatory or
autoimmune condition in a subject wherein the inflammatory
or autoimmune condition is mediated by IL-1Rrp2, compris-
ing administering to the subjecting an amount of the IL-1F5
polypeptide of the invention sufficient to reduce at least one
symptom of the inflammatory or autoimmune condition in the
subject. In one embodiment, the condition to be treated is an
inflammatory condition of the skin, lungs or airways medi-
ated by IL-1Rrp2. In a particular embodiment, the condition
to be treated is selected from the group consisting of psoriasis,
seborrheic dermatitis, atopic dermatitis, including chronic
atopic dermatitis, allergic contact dermatitis, lichen simplex
chronicus, pityriasis rubra pilaris, nummular dermatitis,
asthma, allergic rhinitis, gastro-esophageal reflux disease,
arthritic conditions including, rheumatoid arthritis, psoriatic
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arthritis, and osteoarthritis. In particular embodiments of the
above methods, the subject is human.

[0014]
isolated IL-1F6 polypeptide that agonizes signal transduc-
tion/activation through I1.-1Rrp2, where the IL-1F6 polypep-
tide contains the sequence Ile-Gln-Asp, which matches the
consensus @XD described in FIG. 1, and wherein the
polypeptide comprises nine amino acids on the N-terminal
side of the above-referenced isoleucine. In one embodiment
the IL-1F6 polypeptide is a human IL-1F6 polypeptide. In
one embodiment, the IL-1F6 polypeptide of the invention
comprises an amino acid sequence having an isoleucine at
position ten of its amino acid sequence, position ten being
relative to the N-terminal amino acid at position one. In one
embodiment, the IL-1F6 polypeptide of the invention com-
prises an amino acid sequence having an isoleucine at posi-
tion ten of its amino acid sequence, position ten being relative
to the N-terminal amino acid at position one and an amino
acid selected from the group consisting of lysine and
methionine at the N-terminal amino acid at position one. In
one embodiment, the IL-1F6 polypeptide of the invention
comprises an amino acid sequence having an isoleucine at
position ten of its amino acid sequence, position ten being
relative to the N-terminal amino acid at position one, and an
isoleucine at position two of its amino acid sequence. In a
particular embodiment the IL.-1F6 polypeptide of the inven-
tion, comprises an amino acid sequence having a isoleucine at
position ten of the amino acid sequence, position ten being
relative to the N-terminal amino acid at position one, and an
amino acid selected from the group consisting of lysine and
methionine at the N-terminal amino acid at position and an
isoleucine at position two.

[0015] In particular embodiments, the isolated IL-1F6
polypeptide comprises at least 90%, at least 95%, at least 97%
or at least 98% identity to SEQ ID NO 2 or to SEQ ID NO 2
except that there is an arginine at amino acid position 12
rather than a glutamine and an isoleucine at position ten,
position ten being relative to the N-terminal amino acid at
position one of the IL.-1F6 amino acid sequence of the inven-
tion. In some embodiments, the isolated IL-1F6 polypeptide
of the invention agonizes signal transduction/activation
through IL-1Rrp2 more than the IL-1F6 polypeptide having
the N-terminal amino acid sequence of SEQIDNO 2. Insome
embodiments, the isolated IL-1F6 polypeptide of the inven-
tion agonizes signal transduction/activation through
IL-1Rrp2 more than about 5 fold, 10 fold, 100 fold, 200 fold,
1,000 fold, 2,000 fold, 10,000 fold, 50,000 fold the level of
agonization of signal transduction/activation of the IL-1F6
polypeptide having the amino acid sequence of SEQ IDNO 2.
The level of signal transduction/activation agonization is
measured according to the method described in Example 2B.
[0016] Inanother aspect, the invention provides an isolated
IL-1F6 polypeptide that agonizes signal transduction/activa-
tion through IL-1Rrp2, wherein the IL-1F6 polypeptide com-
prises an amino acid sequence having a isoleucine at position
ten of its amino acid sequence, position ten being relative to

In one aspect, the present invention provides an
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the N-terminal amino acid at position one and an amino acid
sequence selected from the group consisting of:

(SEQ ID NO 10)
KIDTPQQGSIQDINHRVWVLQDQTLIAVPRKDRMSPVTIALISCRHVETL

EKDRGNPI YLGLNGLNLCLMCAKVGDQP TLQLKEKD IMDLYNQPEPVKSF
LFYHSQSGRNSTFESVAFPGWFIAVS SEGGCPLILTQELGKANTTDFGLT
MLF,

(SEQ ID NO 11)
KIDTPQQGSIQDINHRVWVLQDQTLIAVPRKDRMSPVTIALISCRHVETL

EKDRGNPIYLGLNGLNLCLMCAKVGDQPTLQLKEKDIMDLYNQPEPVKSFE
LFYHSQSGRNSTFESVAFPGWFIAVSSEGGCPLILTQELGKANTTDFGLT
MLFDYKDDDDKHHH,

(SEQ ID NO 12)
MIDTPQQGSIQDINHRVWVLQDQTLIAVPRKDRMSPVTIALISCRHVETL

EKDRGNPI YLGLNGLNLCLMCAKVGDQP TLQLKEKD IMDLYNQPEPVKSF
LFYHSQSGRNSTFESVAFPGWFIAVS SEGGCPLILTQELGKANTTDFGLT
MLF,

(SEQ ID NO 13)
MIDTPQQGSIQDINHRVWVLQDQTLIAVPRKDRMSPVTIALISCRHVETL

EKDRGNPIYLGLNGLNLCLMCAKVGDQPTLQLKEKDIMDLYNQPEPVKSFE
LFYHSQSGRNSTFESVAFPGWFIAVSSEGGCPLILTQELGKANTTDFGLT
MLFDYKDDDDKHHH,

(SEQ ID NO 65)
KIDTPQRGSIQDINHRVWVLQDQTLIAVPRKDRMSPVTIALISCRHVETL

EKDRGNPI YLGLNGLNLCLMCAKVGDQP TLQLKEKD IMDLYNQPEPVKSF
LFYHSQSGRNSTFESVAFPGWFIAVS SEGGCPLILTQELGKAN7FITDFG
LTMLF,

(SEQ ID NO 66)
KIDTPQRGSIQDINHRVWVLQDQTLIAVPRKDRMSPVTIALISCRHVETL

EKDRGNPIYLGLNGLNLCLMCAKVGDQPTLQLKEKDIMDLYNQPEPVKSFE
LFYHSQSGRNSTFESVAFPGWFIAVSSEGGCPLILTQELGKANTTDFGLT
MLFDYKDDDDKHHH,

(SEQ ID NO 67)
MIDTPQRGSIQDINHRVWVLQDQTLIAVPRKDRMSPVTIALISCRHVETL

EKDRGNPIYLGLNGLNLCLMCAKVGDQPTLQLKEKDIMDLYNQPEPVKSFE
LFYHSQSGRNSTFESVAFPGWFIAVSSEGGCPLILTQELGKANTTDFGLT
MLF

and

(SEQ ID NO 68)
MIDTPQRGSIQDINHRVWVLQDQTLIAVPRKDRMSPVTIALISCRHVETL

EKDRGNPIYLGLNGLNLCLMCAKVGDQPTLQLKEKDIMDLYNQPEPVKSFE
LFYHSQSGRNSTFESVAFPGWFIAVSSEGGCPLILTQELGKANTTDFGLT

MLFDYKDDDDKHHH .

[0017] In another embodiment, a nucleic acid sequence
encoding the isolated IL-1F6 polypeptide of the invention is
provided. In another aspect of the invention, a recombinant
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vector that directs expression of a nucleic acid encoding an
isolated IL-1F6 polypeptide of the invention is provided. In
aparticular embodiment, the vector of the invention com-
prises a nucleic acid sequence selected from the group con-
sisting of

(SEQ ID NO 71)
AAAATTGACACACCTCAGCGGGGGAGCATTCAGGATATCAATCATCGGGT

GTGGGTTCTTCAGGACCAGACGCTCATAGCAGTCCCGAGGAAGGACCGTA
TGTCTCCAGTCACTATTGCCTTAATCTCATGCCGACATGTGGAGACCCTT
GAGAAAGACAGAGGGAACCCCATCTACCTGGGCCTGAATGGACTCAATCT
CTGCCTGATGTGTGCTAAAGT CGGGGACCAGCCCACACTGCAGCTGAAGG
AAAAGGATATAATGGATTTGTACAACCAACCCGAGCCTGTGAAGTCCTTT
CTCTTCTACCACAGCCAGAGTGGCAGGAACTCCACCTTCGAGTCTGTGGC
TTTCCCTGGCTGGTTCATCGCTGTCAGCTCTGAAGGAGGCTGTCCTCTCA
TCCTTACCCAAGAACTGGGGAAAGCCAACACTACTGACTTTGGGTTAACT

ATGCTGTTTTAA
and

(SEQ ID NO 72)
ATGATTGACACACCTCAGCGGGGGAGCATTCAGGATATCAATCATGGGTG

TGGGTTCTTCAGGACCAGACGCTCATAGCAGTCCCGAGGAAGGACCGTAT
GTCTCCAGTCACTATTGCCTTAATCTCATGCCGACATGTGGAGACCCTTG
AGAAAGACAGAGGGAACCCCATCTACCTGGGCCTGAATGGACTCAATCTC
TGCCTGATGTGTGCTAAAGTCGGGGACCAGCCCACACTGCAGCTGAAGGA
AAAGGATATAATGGATTTGTACAACCAACCCGAGCCTGTGAAGTCCTTTC
TCTTCTACCACAGCCAGAGTGGCAGGAACTCCACCTTCGAGTCTGTGGCT
TTCCCTGGCTGGTTCATCGCTGTCAGCTCTGAAGGAGGCTGTCCTCTCAT
CCTTACCCAAGAACTGGGGAAAGCCAACACTACTGACTTTGGGTTAACTA
TGCTGTTTAGATCTGGCAGTTCTGACTACAAGGACGACGACGACAAGGGC

AGTTCTCACCATCACCATCACCACTAG.

In another aspect, a host cell transfected or transduced with a
recombinant vector that directs expression of a nucleic acid
encoding an IL-1F6 polypeptide of the invention is provided.
In anther aspect, a method of producing an isolated IL-1F6
polypeptide of the invention comprising culturing the host
cell transfected or transduced with a recombinant vector that
directs expression of an IL-1F6 polypeptide of the invention,
under conditions promoting expression and isolating the
expressed IL-1F6 polypeptide is provided.

[0018] In another aspect, a composition, particularly a
pharmaceutical composition, comprising an IL-1F6 polypep-
tide of the invention and a physiologically acceptable diluent,
excipient or carrier is provided. A method of stimulating the
immune system of an immunosuppresed subject, comprising
administering the IL-1F6 polypeptide according of the inven-
tion to an immunosuppresed subject in an amount sufficient to
stimulate the subject’s immune system is provided.

[0019] An antibody that specifically binds IL.-1F6, where
IL-1F6 may be a full length IL.-1F6 or a truncant of full length
IL-1F6, and prevents proteolytic cleavage thereof, particu-
larly proteolytic cleavage to a more active form where activity
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is relative to that of the full length IL-1F6, is provided. An
antibody that binds an IL-1F6 polypeptide of the invention,
and prevents signal transduction/activation through
IL-1FRrp2 is also provided. In some embodiments, an anti-
body binding an IL-1F6 polypeptide selected from the group
consisting of: SEQ ID NO 10, SEQ ID NO 11, SEQ ID NO
12, SEQID NO 13, SEQ ID NO 65, SEQ ID NO 66, SEQ ID
NO 67 and SEQ IDNO 68 is provided. In some embodiments,
the IL-1F6 antibody of the invention, is a monoclonal anti-
body, particularly a chimeric antibody, a humanized antibody
or a fully human antibody. The invention provides a compo-
sition, particularly a pharmaceutical composition, compris-
ing the IL-1F6 antibody of the invention and a physiologi-
cally acceptable diluent, excipient or carrier.

[0020] The invention also provides, a method of treating an
inflammatory or autoimmune condition mediated by
IL-1Rrp2, comprising administering the IL.-1F6 antibody of
the invention to a subject in an amount sufficient to ameliorate
at least one symptom mediated by IL-1Rrp2 of the condition.
In one embodiment, the condition to be treated is an inflam-
matory condition of the skin, lungs or airways mediated by
IL-1Rrp2. In a particular embodiment, the condition to be
treated is selected from the group consisting of psoriasis,
seborrheic dermatitis, atopic dermatitis, including chronic
atopic dermatitis, allergic contact dermatitis, lichen simplex
chronicus, pityriasis rubra pilaris, nummular dermatitis,
asthma, allergic rhinitis, gastro-esophageal reflux disease,
arthritic conditions including, rheumatoid arthritis, psoriatic
arthritis, and osteoarthritis. In particular embodiments, the
subject to be treated in the above methods is a human.

[0021] In one aspect, the present invention provides an
isolated IL-1F8 polypeptide that agonizes signal transduc-
tion/activation through IT.-1Rrp2, where the IL-1F8 polypep-
tide contains the sequence Ile-Arg-Asp, which matches the
consensus @XD described in FIG. 1, and wherein the
polypeptide comprises nine amino acids on the N-terminal
side of the above-referenced isoleucine. In one embodiment
the IL-1F8 polypeptide is a human IL-1F8 polypeptide. In
one embodiment, the IL-1F8 polypeptide of the invention
comprises an amino acid sequence having an isoleucine at
position ten of its amino acid sequence, position ten being
relative to the N-terminal amino acid at position one. In one
embodiment, the IL-1F8 polypeptide of the invention com-
prises an amino acid sequence having an isoleucine at posi-
tion ten of its amino acid sequence, position ten being relative
to the N-terminal amino acid at position one and an amino
acid selected from the group consisting of arginine and
methionine at the N-terminal amino acid at position one. In
one embodiment, the IL-1F8 polypeptide of the invention
comprises an amino acid sequence having an isoleucine at
position ten of its amino acid sequence, position ten being
relative to the N-terminal amino acid at position one, and a
glutamic acid at position two of its amino acid sequence. In a
particular embodiment the IL.-1F8 polypeptide of the inven-
tion, comprises an amino acid sequence having a isoleucine at
position ten of the amino acid sequence, position ten being
relative to the N-terminal amino acid at position one, and an
amino acid selected from the group consisting of arginine and
methionine at the N-terminal amino acid at position and an
glutamic acid at position two.

[0022] In particular embodiments, the isolated IL-1F8
polypeptide comprises at least 90%, at least 95%, or at least
98% identity to SEQ ID NO 3 and an isoleucine at position
ten, position ten being relative to the N-terminal amino acid at
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position one of the IL.-1F8 amino acid sequence of the inven-
tion. In some embodiments, the isolated IL.-1F8 polypeptide
of the invention agonizes signal transduction/activation
through IL-1Rrp2 more than the IL-1F8 polypeptide having
the amino acid sequence of SEQ ID NO 3. In some embodi-
ments, the isolated IL-1F8 polypeptide of the invention ago-
nizes signal transduction/activation through IL.-1Rrp2 more
than about 5 fold, 10 fold, 100 fold, 200 fold, 1,000 fold,
3,000 fold, 5,000 fold, 10,000 fold, 50,000 fold the level of
agonization of signal transduction/activation of the IL-1F8
polypeptide having the amino acid sequence of SEQ IDNO 3.
The level of signal transduction/activation agonization is
measured according to the method described in Example 2B.
[0023] Inanother aspect, the invention provides an isolated
1L-1F8 polypeptide that agonizes signal transduction/activa-
tion through IL-1Rrp2, wherein the IL-1F8 polypeptide com-
prises an amino acid sequence having a isoleucine at position
ten of its amino acid sequence, position ten being relative to
the N-terminal amino acid at position one and an amino acid
sequence selected from the group consisting of:

(SEQ ID NO 14)
REAAPKSYAIRDSROMVWVLSGNSLIAAPLSRSIKPVTLHLIACRDTEFS

DKEKGNMV YLGI KGKDLCLFCAEIQGKPTLQLKEKN IMDL YVEKKAQKPF
LFFHNKEGSTSVFQSVSYPGWFIATSTTSGQP IFLTKERGITNNTNFYLD
SVE,

(SEQ ID NO 15)
REAAPKSYAIRDSROMVWVLSGNSLIAAPLSRSIKPVTLHLIACRDTEFS

DKEKGNMVYLGIKGKDLCLFCAEIQGKPTLQLKEKNIMDLYVEKKAQKPF
LFFHNKEGSTSVFQSVSYPGWFIATSTTSGQPIFLTKERGITNNTNFYLD
SVEDYKDDDDKHHH ;

(SEQ ID NO 1s6)
MEAAPKSYAIRDSROMVWVLSGNSLIAAPLSRSIKPVTLHLIACRDTEFS

DKEKGNMVYLGIKGKDLCLFCAEIQGKPTLQLKEKNIMDLYVEKKAQKPF
LFFHNKEGSTSVFQSVSYPGWFIATSTTSGQPIFLTKERGITNNTNFYLD

SVE
and

(SEQ ID NO 17)
MEAAPKSYAIRDSROMVWVLSGNSLIAAPLSRSIKPVTLHLIACRDTEFS

DKEKGNMVYLGIKGKDLCLFCAEIQGKPTLQLKEKNIMDLYVEKKAQKPF
LFFHNKEGSTSVFQSVSYPGWFIATSTTSGQPIFLTKERGITNNTNFYLD
SVEDYKDDDDKHHH .

[0024] In another embodiment, a nucleic acid sequence
encoding the isolated IL-1F8 polypeptide of the invention is
provided. In another aspect of the invention, a recombinant
vector that directs expression of a nucleic acid encoding an
isolated IL-1F8 polypeptide of the invention is provided. In a
particular embodiment, the vector of the invention comprises
anucleic acid sequence selected from the group consisting of:

(SEQ ID NO 73)
CGCGAGGCAGCACCCAAATCCTATGCTATTCGTGATTCTCGACAGATGGT

GTGGGTCCTGAGTGGAAATTCTTTAATAGCAGCTCCTCTTAGCCGCAGCA
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-continued
TTAAGCCTGTCACTCTTCATT TAATAGCCTGTAGAGACACAGAATTCAGT
GACAAGGAAAAGGGTAATATGGTTTACC TGGCAATCARGGGAAAAGATCT
CTGTCTCTTCTGTGCAGAAAT TCAGGGCAAGCCTACTTTGCAGCTTAAGG
ARAAAAATATCATGGACCTGTATGTGGAGAAGAAAGCACAGAAGCCCTTT
CTCTTTTTCCACAATAAAGAAGGCTCCACTTCTGTCTTTCAGTCAGTCTC
TTACCCTGGCTGGTTCATAGC CACCTCCACCACATCAGGACAGCCCATCT
TTCTCACCAAGGAGAGAGGCATAACTAATAACACTAACTTCTACTTAGAT

TCTGTGGAATAA
and

(SEQ ID NO 74)
ATGGAGGCAGCACCCAAATCCTATGCTATTCGTGATTCTCGACAGATGGT

GTGGGTCCTGAGTGGAAATTCTTTAATAGCAGCTCCTCTTAGCCGCAGCA
TTAAGCCTGTCACTCTTCATTTAATAGCCTGTAGAGACACAGAATTCAGT
GACAAGGAAAAGGGTAATATGGTTTACCTGGGAATCAAGGGAAAAGATCT
CTGTCTCTTCTGTGCAGAAATCAGGGCAAGCCTACTTTGCAGCTTAAGGA
AAAAAATATCATGGACCTGTATGTGGAGAAGAAAGCACAGAAGCCCTTTC
TCTTTTTCCACAATAAAGAAGGCTCCACTTCTGTCTTTCAGTCAGTCTCT
TACCCTGGCTGGTTCATAGCCACCTCCACCACATCAGGACAGCCCATCTT
TCTCACCAAGGAGAGAGGCATAACTAATAACACTAACTTCTACTTAGATT
CTGTGGAAGGATCTGGCAGTTCTGACTACAAGGACGACGACGACAAGGGC
AGTTCTCACCATCACCATCACCACTAG.

In another aspect, a host cell transfected or transduced with a
recombinant vector that directs expression of a nucleic acid
encoding an IL-1F8 polypeptide of the invention is provided.
In another aspect, a method of producing an isolated IL-1F8
polypeptide of the invention comprising culturing the host
cell transfected or transduced with a recombinant vector that
directs expression of an IL.-1F8 polypeptide of the invention,
under conditions promoting expression and isolating the
expressed IL-1F8 polypeptide is provided.

[0025] In another aspect, a composition, particularly a
pharmaceutical composition, comprising an IL.-1F8 polypep-
tide of the invention and a physiologically acceptable diluent,
excipient or carrier is provided. A method of stimulating the
immune system of an immunosuppresed subject, comprising
administering the IL-1F8 polypeptide according of the inven-
tion to an immunosuppresed subject in an amount sufficient to
stimulate the subject’s immune system is provided. In par-
ticular embodiments of the above methods, the subject is a
human.

[0026] An antibody that specifically binds IL.-1F8, where
IL-1F8 may be a full length IL.-1F8 or a truncant of full length
IL-1F8, and prevents proteolytic cleavage thereof, particu-
larly proteolytic cleavage to a more active form where activity
is relative to that of the full length IT-1F8, is provided. An
antibody that binds an IL-1F8 polypeptide of the invention,
and prevents signal transduction/activation through
IL-1FRrp2 is also provided. In some embodiments, an anti-
body binding an IL-1F8 polypeptide selected from the group
consisting of: SEQ IDNO 14, SEQIDNO 15, SEQIDNO 16
and SEQ ID NO 17, is provided. In some embodiments, the
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IL-1F8 antibody of the invention, is a monoclonal antibody,
particularly a chimeric antibody, a humanized antibody or a
fully human antibody. The invention provides a composition,
particularly a pharmaceutical composition, comprising the
IL-1F8 antibody of the invention and a physiologically
acceptable diluent, excipient or carrier.

[0027] The invention also provides, a method of treating an
inflammatory or autoimmune condition mediated by
IL-1Rrp2, comprising administering the IL.-1F8 antibody of
the invention to a subject in an amount sufficient to ameliorate
at least one symptom mediated by IL-1Rrp2 of the condition.
In one embodiment, the condition to be treated is an inflam-
matory condition of the skin, lungs or airways mediated by
IL-1Rrp2. In a particular embodiment, the condition to be
treated is selected from the group consisting of psoriasis,
seborrheic dermatitis, atopic dermatitis, including chronic
atopic dermatitis, allergic contact dermatitis, lichen simplex
chronicus, pityriasis rubra pilaris, nummular dermatitis,
asthma, allergic rhinitis, gastro-esophageal reflux disease,
arthritic conditions including, rheumatoid arthritis, psoriatic
arthritis, and osteoarthritis.

[0028] In one aspect, the present invention provides an
isolated IL-1F9 polypeptide that agonizes signal transduc-
tion/activation through I.-1Rrp2, where the IL-1F9 polypep-
tide comprises the consensus sequence @XD described in
FIG. 1, where the IL-1F9 polypeptide contains the sequence
Ile-Asn-Asp, which matches the consensus @XD, and
wherein the polypeptide comprises nine amino acids on the
N-terminal side of the above-referenced isoleucine. In one
embodiment the IL-1F9 polypeptide is a human IL-1F9
polypeptide. In one embodiment, the IL-1F9 polypeptide of
the invention comprises an amino acid sequence having an
isoleucine at position ten of its amino acid sequence, position
ten being relative to the N-terminal amino acid at position
one. In one embodiment, the IL.-1F9 polypeptide of the inven-
tion comprises an amino acid sequence having an isoleucine
at position ten of its amino acid sequence, position ten being
relative to the N-terminal amino acid at position one and an
amino acid selected from the group consisting of serine and
methionine at the N-terminal amino acid at position one. In
one embodiment, the IL-1F9 polypeptide of the invention
comprises an amino acid sequence having an isoleucine at
position ten of its amino acid sequence, position ten being
relative to the N-terminal amino acid at position one, and a
methionine at position two of its amino acid sequence. In a
particular embodiment the IL.-1F9 polypeptide of the inven-
tion, comprises an amino acid sequence having a isoleucine at
position ten of the amino acid sequence, position ten being
relative to the N-terminal amino acid at position one, and an
amino acid selected from the group consisting of serine and
methionine at the N-terminal amino acid at position and an
glutamic acid at position two.

[0029] In particular embodiments, the isolated IL-1F9
polypeptide comprises at least 85% or at least 89% identity to
SEQ ID NO 4 and an isoleucine at position ten, position ten
being relative to the N-terminal amino acid at position one of
the IL-1F9 amino acid sequence of the invention. In some
embodiments, the isolated IL-1F9 polypeptide of the inven-
tion agonizes signal transduction/activation through
IL-1Rrp2 more than the IL.-1F9 polypeptide having the amino
acid sequence of SEQ ID NO 4. In some embodiments, the
isolated IL-1F9 polypeptide of the invention agonizes signal
transduction/activation through IL.-1Rrp2 more than about 5
fold, 10 fold, 50 fold, 100 fold, 600 fold, 1,000 fold, 3,000
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fold, 5,000 fold, 10,000 fold or 50,000 fold the level of ago-
nization of signal transduction/activation of the IL-1F9
polypeptide having the amino acid sequence of SEQ IDNO 4.
The level of signal transduction/activation agonization is
measured according to the method described in Example 2B.
[0030] Inanother aspect, the invention provides an isolated
IL-1F9 polypeptide that agonizes signal transduction/activa-
tion through IL-1Rrp2, wherein the IL-1F9 polypeptide com-
prises an amino acid sequence having a isoleucine at position
ten of its amino acid sequence, position ten being relative to
the N-terminal amino acid at position one and an amino acid
sequence selected from the group consisting of:

(SEQ ID NO 18)
SMCKPITGTINDLNQQVWTLQGONLVAVPRSDSVTPVIVAVITCKYPEAL

EQGRGDPIYLGIQNPEMCLYCEKVGEQP TLQLKEQK IMDLYGQPEPVKPF
LFYRAKTGRTSTLESVAFPDWFIASSKRDQPI ILTSELGKSYNTAFELNT
ND,

(SEQ ID NO 19)
SMCKPITGTINDLNQQVWTLQCONLVAVPRSDSVTPVIVAVITCKYPEAL

EQGRGDPIYLGIQNPEMCLYCEKVGEQPTLQLKEQKIMDLYGQPEPVKPF
LFYRAKTGRTSTLESVAFPDWFIASSKRDQPIILTSELGKSYNTAFELNI
NDDYKDDDDKHHH,

(SEQ ID NO 20)
MMCKPITGTINDLNQQVWTLQGONLVAVPRSDSVTPVTVAVITCKYPEAL

EQGRGDPIYLGIQNPEMCLYCEKVGEQPTLQLKEQKIMDLYGQPEPVKPF
LFYRAKTGRTSTLESVAFPDWFIASSKRDQPIILTSELGKSYNTAFELNI

ND
and

(SEQ ID NO 21)
MMCKPITGTINDLNQQVWTLQGONLVAVPRSDSVTPVTVAVITCKYPEAL

EQGRGDPIYLGIQNPEMCLYCEKVGEQPTLQLKEQKIMDLYGQPEPVKPF
LFYRAKTGRTSTLESVAFPDWFIASSKRDQPIILTSELGKSYNTAFELNI
NDDYKDDDDKHHH .

[0031] In another embodiment, a nucleic acid sequence
encoding the isolated IL-1F9 polypeptide of the invention is
provided. In another aspect of the invention, a recombinant
vector that directs expression of a nucleic acid encoding an
isolated IL-1F9 polypeptide of the invention is provided. In a
particular embodiment, the vector comprises a nucleic acid
sequence selected from the group consisting of:

(SEQ ID NO 75)
TCAATGTGTAAACCTATTACTGGGACTATTAATGATTTGAATCAGCAAGT

GTGGACCCTTCAGGGTCAGAACCTTGTGGCAGTTCCACGAAGTGACAGTG
TGACCCCAGTCACTGTTGCTGTTATCACATGCAAGTATCCAGAGGCTCTT
GAGCAAGGCAGAGGGGATCCCATTTATTTGGGAATCCAGAATCCAGAAAT
GTGTTTGTATTGTGAGAAGGTGGAGAACAGCCCACATTGCAGCTAAAAGA
GCAGAAGATCATGGATCTGTATGGCCAACCCGAGCCCGTGAAACCCTTCC

TTTTCTACCGTGCCAAGACTGGTAGGACCTCCACCCTTGAGTCTGTGGCC
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-continued
TTCCCGGACTGGTTCATTGCCTCCTCCARGAGAGACCAGCCCATCATTCT
GACTTCAGAACTTGGGAAGTCATACAACACTGCCTTTGAATTAAATATAR
ATGACTAAR,

(SEQ ID NO 76)
ATGTCAATGTGTAAACCTATTACTGGGACTATTAATGATTTGAATCAGCA

AGTGTGGACCCTTCAGGGTCAGAACCTTGTGGCAGTTCCACGAAGTGACA
GTGTGACCCCAGTCACTGTTGCTGTTATCACATGCAAGTATCCAGAGGCT
CTTGAGCAAGGCAGAGGGGATCCCATTTATTTGGGAATCCAGAATCCAGA
AATGTGTTTGTATTGTGAGAAGGTTGGAGAACAGCCCACATTGCAGCTAA
AAGAGCAGAAGATCATGGATCTGTATGGCCAACCCGAGCCCGTGAAACCC
TTCCTTTTCTACCGTGCCAAGACTGGTAGGACCTCCACCCTTGAGTCTGT
GGCCTTCCCGGACTGGTTCATTGCCTCCTCCAAGAGAGACCAGCCCATCA
TTCTGACTTCAGAACTTGGGAAGTCATACAACACTGCCTTTGAATTAAAT
ATAAATGACAGATCTGGCAGTTCTGACTACAAGGACGACGACGACAAGGG

CAGTTCTCACCATCACCATCACCACTAG
and

(SEQ ID NO 77)
ATGTGTGTAAACCTATTACTGGGACTATTAATGATTTGAATCAGCAAGTG

TGGACCCTTCAGGGTCAGAACCTTGTGGCAGTTCCACGAAGTGACAGTGT
GACCCCAGTCACTGTTGCTGTTATCACATGCAAGTATCCAGAGGCTCTTG
AGCAAGGCAGAGGGGATCCCATTTATTTGGGAATCCAGAATCCAGAAATG
TGTTTGTATTGTGAGAAGGTTGGAGAACAGCCCACATTGCAGCTAAAAGA
GCAGAAGATCATGGATCTGTATGGCCAACCCGAGCCCGTGAAACCCTTCC
TTTTCTACCGTGCCAAGACTGGTAGGACCTCCACCCTTGAGTCTGTGGCC
TTCCCGGACTGGTTCATTGCCTCCTCCAAGAGAGACCAGCCCATCATTCT
GACTTCAGAACTTGGGAAGTCATACAACACTGCCTTTGAATTAAATATAA
ATGACAGATCTGGCAGTTCTGACTACAAGGACGACGACGACAAGGGCAGT

TCTCACCATCACCATCACCACTAG.

In another aspect, a host cell transfected or transduced with a
recombinant vector that directs expression of a nucleic acid
encoding an IL-1F9 polypeptide of the invention is provided.
In another aspect, a method of producing an isolated IL.-1F9
polypeptide of the invention comprising culturing the host
cell transfected or transduced with a recombinant vector that
directs expression of an IL-1F9 polypeptide of the invention,
under conditions promoting expression and isolating the
expressed IL-1F9 polypeptide is provided.

[0032] In another aspect, a composition, particularly a
pharmaceutical composition, comprising an IL-1F9 polypep-
tide of the invention and a physiologically acceptable diluent,
excipient or carrier is provided. A method of stimulating the
immune system of an immunosuppresed subject, comprising
administering the IL-1F9 polypeptide according of the inven-
tion to an immunosuppresed subject in an amount sufficient to
stimulate the subject’s immune system is provided.

[0033] An antibody that specifically binds IL.-1F9, where
IL-1F9 may be a full length IL.-1F9 or a truncant of full length
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IL-1F9, and prevents proteolytic cleavage thereof, particu-
larly proteolytic cleavage to a more active form where activity
is relative to that of the full length IL-1F9, is provided. An
antibody that binds an IL-1F9 polypeptide of the invention,
and prevents signal transduction/activation through
IL-1FRrp2 is also provided. In some embodiments, an anti-
body binding an IL-1F9 polypeptide selected from the group
consisting of: SEQ IDNO 18, SEQIDNO 19, SEQ IDNO 20
and SEQ ID NO 21, is provided. In some embodiments, the
IL-1F9 antibody of the invention, is a monoclonal antibody,
particularly a chimeric antibody, a humanized antibody or a
fully human antibody. The invention provides a composition,
particularly a pharmaceutical composition, comprising the
IL-1F9 antibody of the invention and a physiologically
acceptable diluent, excipient or carrier.

[0034] The invention also provides, a method of treating an
inflammatory or autoimmune condition mediated by
IL-1Rrp2, comprising administering the IL.-1F9 antibody of
the invention to a subject in an amount sufficient to ameliorate
at least one symptom mediated by IL-1Rrp2 of the condition.
In one embodiment, the condition to be treated is an inflam-
matory condition of the skin, lungs or airways mediated by
IL-1Rrp2. In a particular embodiment, the condition to be
treated is selected from the group consisting of psoriasis,
seborrheic dermatitis, atopic dermatitis, including chronic
atopic dermatitis, allergic contact dermatitis, lichen simplex
chronicus, pityriasis rubra pilaris, nummular dermatitis,
asthma, allergic rhinitis, gastro-esophageal reflux disease,
arthritic conditions including, rheumatoid arthritis, psoriatic
arthritis, and osteoarthritis. In particular embodiments of the
above methods, the subject is a human.

[0035] In another aspect, the invention provides a method
of'identifying a protease that cleaves an IL.-1 family member
comprising contacting a source of the protease with the IL.-1
family member under conditions promoting proteolytic
cleavage of the IL-1 family member, and determining if the
IL-1 family member has been proteolytically cleaved. The
invention further provides a method of identifying an inhibi-
tor of a protease that cleaves an IL.-1 family member com-
prising contacting the protease with the 1[.-1 family member
in the presence, and absence, of a molecule that is a potential
inhibitor, under conditions promoting proteolytic cleavage of
the IL.-1 family member, and determining if the IL.-1 family
member has been proteolytically cleaved, wherein if the IL.-1
family member is not cleaved or is cleaved to a lesser degree
in the presence of the molecule, the molecule is an inhibitor.

DETAILED DESCRIPTION

[0036] The present invention provides compositions, kits,
and methods relating to members of the 1[.-1 family that
require IL-1Rrp2 for signaling or inhibit signaling by com-
peting with IL.-1 family members that require IL-1Rrp2 for
signaling (hereinafter “IL-1Rrp2 requiring polypeptides”, for
example, IL-1F5, F6, F8 and F9). Also provided are nucleic
acids, and derivatives and fragments thereof, encoding such
IL-1 family members. The invention further provides antigen
binding proteins that bind to these IL.-1 family members. The
provided methods include, for example, methods of identify-
ing and/or isolating a protease that cleaves such an IL.-1
family member, methods of making, identifying, or isolating
molecules that modulate the interaction between an
IL-1Rrp2-requiring I.-1 family member and a protease,
methods of identifying other IL.-1 family members that inter-
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act with IL-1Rrp2 and methods of identifying other IL-1R
family members that interact with IL-1F5, F6, F8 and/or F9.

[0037] The invention also provides IL-1Rrp2 requiring
polypeptides that have reproducibly high levels of biological
activity as a result of the conformation of the amino terminal
portion of the polypeptide. As shown in FIG. 1, there is a (Met
or Ile)-Xaa-Asp sequence present in each of the I[.-1 family
members known to require IL-1Rrp2 for signaling (IL-1F5,
F6,F8 and F9), which is marked by underlining of the Met/Ile
and the Asp residues. An IL-1Rrp2 requiring polypeptide
having an N-terminus nine residues upstream of the Met/Ile is
highly active, whereas an IL-1Rrp2 requiring polypeptide
extending further upstream is poorly active. IL-1Rrp2 requir-
ing polypeptides that have an N-terminus at eight or seven
residues upstream of the Met/Ile are poorly active or inactive.
Moreover, the exact amino acid present at N-terminus of the
IL-1Rrp2 requiring polypeptides does not appear to be impor-
tant. Several polypeptides were prepared, some of which had
an N-terminal Met initially, which N-terminal Met was
cleaved oft by an intracellular methionyl aminopeptidase for
some polypeptides; for others (those with bulky residues
C-terminal to the Met) the aminopeptidase was not able to
remove the methionine and for other polypeptides were pre-
pared without an N-terminal Met as described in Example 1
below.

[0038] Polynucleotide and polypeptide sequences
described herein are indicated using standard one- or three-
letter abbreviations. Unless otherwise indicated, each
polypeptide sequence has an amino terminus at the left and a
carboxy terminus at the right; each single-stranded nucleic
acid sequence, and the top strand of each double-stranded
nucleic acid sequence, has a 5' terminus at the left and a 3'
terminus at the right. A particular polypeptide or polynucle-
otide sequence also can be described by explaining how it
differs from a reference sequence.

[0039] Unless otherwise defined herein, scientific and tech-
nical terms used in connection with the present invention
shall have the meanings that are commonly understood by
those of ordinary skill in the art. Further, unless otherwise
required by context, singular terms shall include pluralities
and plural terms shall include the singular. Generally, nomen-
clatures used in connection with, and techniques of, cell and
tissue culture, molecular biology, immunology, microbiol-
ogy, genetics and protein and nucleic acid chemistry and
hybridization described herein are those well known and
commonly used in the art. The methods and techniques of the
present invention are generally performed according to con-
ventional methods well known in the art and as described in
various general and more specific references that are cited and
discussed throughout the present specification unless other-
wise indicated. See, e.g., Sambrook et al. Molecular Cloning:
A Laboratory Manual, 2d ed., Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, N.Y. (1989) and Ausubel et al.,
Current Protocols in Molecular Biology, Greene Publishing
Associates (1992), and Harlow and Lane Antibodies: A Labo-
ratory Manual Cold Spring Harbor Laboratory Press, Cold
Spring Harbor, N.Y. (1990), which are incorporated herein by
reference. Enzymatic reactions and purification techniques
are performed according to manufacturer’s specifications, as
commonly accomplished in the art or as described herein. The
terminology used in connection with, and the laboratory pro-
cedures and techniques of, analytical chemistry, synthetic
organic chemistry, and medicinal and pharmaceutical chem-
istry described herein are those well known and commonly
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used in the art. Standard techniques can be used for chemical
syntheses, chemical analyses, pharmaceutical preparation,
formulation, and delivery, and treatment of patients.

[0040] The following terms, unless otherwise indicated,
shall be understood to have the following meanings:

[0041] The term “isolated molecule” (where the molecule
is, for example, a polypeptide, a polynucleotide, or an anti-
body) is a molecule that by virtue of its origin or source of
derivation (1)is not associated with naturally associated com-
ponents that accompany it in its native state, (2) is substan-
tially free of other molecules from the same species (3) is
expressed by a cell from a different species, or (4) does not
occur in nature. Thus, a molecule that is chemically synthe-
sized, or synthesized in a cellular system different from the
cell from which it naturally originates, will be “isolated” from
its naturally associated components. A molecule also may be
rendered substantially free of naturally associated compo-
nents by isolation, using purification techniques well known
in the art. Molecule purity or homogeneity may be assayed by
a number of means well known in the art. For example, the
purity of a polypeptide sample may be assayed using poly-
acrylamide gel electrophoresis and staining of the gel to visu-
alize the polypeptide using techniques well known in the art.
For certain purposes, higher resolution may be provided by
using HPL.C or other means well known in the art for purifi-
cation.

[0042] The terms “IL-1Rrp2 inhibitor” and “L-1Rrp2
antagonist” are used interchangeably. Each is a molecule that
detectably inhibits at least one function of IL-1Rrp2. Con-
versely, an “IL-1Rrp2 agonist” is a molecule that detectably
increases at least one function of IL-1Rrp2. The inhibition
caused by an IL-1Rrp2 inhibitor need not be complete so long
as it is detectable using an assay. Any assay of a function of
IL-1Rrp2 can be used, examples of which are provided
herein. Examples of functions of IL-1Rrp2 that can be inhib-
ited by an IL-1Rrp2 inhibitor, or caused or increased by an
IL-1Rrp2 agonist, include activation of NFkB signaling path-
ways; activation of MAP kinases (Erk, INK, p38) and their
signaling pathways; induction of cytokines; induction of
chemokines; recruitment of neutrophils; enhancement of skin
thickness (e.g., induction of acanthosis and/or hyperkeratosis
resembling that found in psoriatic skin), downstream signal-
ing, and so on. Examples of types of IL.-1Rrp2 inhibitors and
IL-1Rrp2 agonists include, but are not limited to, IL-1Rrp2
requiring polypeptides such as certain IL.-1 family members
(e.g., IL-1F6, F8 and F9, which are IL.-1Rrp2 agonists, and
IL-1FS5, which is an IL-1Rrp2 antagonist), antibodies, anti-
body fragments, and antibody derivatives (for example, an
antibody that binds an IL-1Rrp2 agonist and prevents pro-
teolytic cleavage thereof).

[0043] The terms “peptide,” “polypeptide” and “protein”
each refers to a molecule comprising two or more amino acid
residues joined to each other by peptide bonds. These terms
encompass, e.g., native and artificial proteins, protein frag-
ments and polypeptide analogs (such as muteins, variants,
and fusion proteins) of a protein sequence as well as post-
translationally, or otherwise covalently or non-covalently,
modified proteins. A peptide, polypeptide, or protein may be
monomeric or polymeric.

[0044] The term “polypeptide fragment” as used herein
refers to a polypeptide that has an amino-terminal and/or
carboxy-terminal deletion as compared to a corresponding
full-length protein. Fragments can be, for example, at least 5,
6,7,8,9,10, 11, 12, 13, 14, 15, 20, 50, 70, 80, 90, 100, 150

2 <



US 2008/0241096 Al

or 200 amino acids in length. Fragments can also be, for
example, at most 1,000, 750, 500, 250, 200, 175, 150, 125,
100, 90, 80, 70, 60, 50, 40, 30, 20, 15, 14,13, 12, 11, or amino
acids in length. A fragment can further comprise, at either or
both of its ends, one or more additional amino acids, for
example, a sequence of amino acids from a different natu-
rally-occurring protein (e.g., an Fc or leucine zipper domain)
or an artificial amino acid sequence (e.g., an artificial linker
sequence or a tag protein).

[0045] Polypeptides of the invention include polypeptides
that have been modified in any way and for any reason, for
example, to: (1) reduce susceptibility to proteolysis, (2)
reduce susceptibility to oxidation, (3) alter binding affinity
for forming protein complexes, (4) alter binding affinities,
and (4) confer or modify other physicochemical or functional
properties. Analogs include muteins of a polypeptide. For
example, single or multiple amino acid substitutions (e.g.,
conservative amino acid substitutions) may be made in the
naturally occurring sequence (e.g., in the portion of the
polypeptide outside the domain(s) forming intermolecular
contacts. A “conservative amino acid substitution” is one that
does not substantially change the structural characteristics of
the parent sequence (e.g., a replacement amino acid should
not tend to break a helix that occurs in the parent sequence, or
disrupt other types of secondary structure that characterize
the parent sequence or are necessary for its functionality).
Examples of art-recognized polypeptide secondary and ter-
tiary structures are described in Proteins, Structures and
Molecular Principles (Creighton, Ed., W. H. Freeman and
Company, New York (1984)); Introduction to Protein Struc-
ture (C. Branden and J. Tooze, eds., Garland Publishing, New
York, N.Y. (1991)); and Thornton et at. Nature 354:105
(1991), which are each incorporated herein by reference.

[0046] The present invention also provides non-peptide
analogs of IL-IL-1Rrp2-requiring polypeptides. Non-peptide
analogs are commonly used in the pharmaceutical industry as
drugs with properties analogous to those of the template
peptide. These types of non-peptide compound are termed
“peptide mimetics™ or “peptidomimetics,” see, for example,
Fauchere, J. Adv. Drug Res. 15:29 (1986); Veber and Fre-
idinger TINS p. 392 (1985); and Evans et al., J. Med. Chem.
30:1229 (1987), which are incorporated herein by reference.
Peptide mimetics that are structurally similar to therapeuti-
cally useful peptides may be used to produce an equivalent
therapeutic or prophylactic effect. Generally, peptidomimet-
ics are structurally similar to a paradigm polypeptide (i.e., a
polypeptide that has a desired biochemical property or phar-
macological activity), such as a human antibody, but have one
or more peptide linkages optionally replaced by a linkage
selected from the group consisting off —CH,NH—,
—CH,S—, —CH,—CH,—, —CH—CH-(cis and trans),
—COCH,—, —CH(OH)CH,—, and —CH,SO—, by meth-
ods well known in the art. Systematic substitution of one or
more amino acids of a consensus sequence with a D-amino
acid of the same type (e.g., D-lysine in place of L-lysine) may
also be used to generate more stable peptides. In addition,
constrained peptides comprising a consensus sequence or a
substantially identical consensus sequence variation may be
generated by methods known in the art (Rizo and Gierasch
Ann. Rev. Biochem. 61:387 (1992), incorporated herein by
reference), for example, by adding internal cysteine residues
capable of forming intramolecular disulfide bridges which
cyclize the peptide.
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[0047] A “variant” of a polypeptide (e.g., an antibody)
comprises an amino acid sequence wherein one or more
amino acid residues are inserted into, deleted from and/or
substituted into the amino acid sequence relative to another
polypeptide sequence. Variants of the invention include
fusion proteins.

[0048] A “derivative” of a polypeptide is a polypeptide
(e.g., anantibody) that has been chemically modified, e.g., via
conjugation to another chemical moiety (such as, for
example, polyethylene glycol or albumin, e.g., human serum
albumin), phosphorylation, and glycosylation. Unless other-
wise indicated, the term “antibody” includes, in addition to
antibodies comprising two full-length heavy chains and two
full-length light chains, derivatives, variants, fragments, and
muteins thereof, examples of which are described below.
[0049] An “antigen binding protein” is a protein compris-
ing a portion that binds to an antigen and, optionally, a scaf-
fold or framework portion that allows the antigen binding
portion to adopt a conformation that promotes binding of the
antigen binding protein to the antigen. Examples of antigen
binding proteins include antibodies, antibody fragments
(e.g., an antigen binding portion of an antibody), antibody
derivatives, and antibody analogs. The antigen binding pro-
tein can comprise, for example, an alternative protein scaffold
or artificial scaffold with one or more grafted complementa-
rity determining regions (CDRs) or CDR derivatives. Such
scaffolds include, but are not limited to, antibody-derived
scaffolds comprising mutations introduced to, for example,
stabilize the three-dimensional structure of the antigen bind-
ing protein as well as wholly synthetic scaffolds comprising,
for example, a biocompatible polymer. See, for example,
Korndorfer et al., 2003, Proteins: Structure, Function, and
Bioinformatics, Volume 53, Issue 1:121-129; Roque et al.,
2004, Biotechnol. Prog. 20:639-654. In addition, peptide
antibody mimetics (“PAMs”) can be used, as well as scaffolds
based on antibody mimetics utilizing fibronection compo-
nents as a scaffold.

[0050] An antigen binding protein can have, for example,
the structure of a naturally occurring immunoglobulin. An
“immunoglobulin” is a tetrameric molecule. In a naturally
occurring immunoglobulin, each tetramer is composed of two
identical pairs of polypeptide chains, each pair having one
“light” (about 25 kDa) and one “heavy” chain (about 50-70
kDa). The amino-terminal portion of each chain includes a
variable region of about 100 to 110 or more amino acids
primarily responsible for antigen recognition. The carboxy-
terminal portion of each chain defines a constant region pri-
marily responsible for effector function. Human light chains
are classified as kappa and lambda light chains. Heavy chains
are classified as mu, delta, gamma, alpha, or epsilon, and
define the antibody’s isotype as IgM, IgD, IgG, IgA, and IgE,
respectively. Within light and heavy chains, the variable and
constant regions are joined by a “J” region of about 12 or more
amino acids, with the heavy chain also including a “D” region
of about 10 more amino acids. See generally, Fundamental
Immunology Ch. 7 (Paul, W., ed., 2nd ed. Raven Press, N.Y.
(1989)) (incorporated by reference in its entirety for all pur-
poses). The variable regions of each light/heavy chain pair
form the antibody binding site such that an intact immuno-
globulin has two binding sites.

[0051] Immunoglobulin chains exhibit the same general
structure of relatively conserved framework regions (FR)
joined by three hypervariable regions, also called comple-
mentarity determining regions or CDRs. From N-terminus to






