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FIG. 2

Hull-1F%:

MY LS GALCFRMKDSALKVLY LHNNQLLAGGLHAGKVIKGEEISVVENRWL
DASLEPVILEVOGESQULSUGVEREPTLTLE VN IMELY LGAKESKSFTY
YRROMGLUSEFESARY FGWFLCTVPREADQPVRLTOLPENGGHNAPITDEY
POQOD {(SEQ TD NG 1)

HuIL-1Fé:

MERALKIDTPOOGE IGDINBRVWVLODUTLTAVPREGRMEPYTIALISCR
HYETLEKDRGNP TY LGLHNGLNLCIMCARKVGDQPTLOURKERKDIMDLY NOPR
PYKSFLFYHEGSGRNSTFESVAFPGWE LAV ESEGHCPLILTIORLGRANTT
DEGLTMLE (SEQ I0D NGO Z)

HulL~1F8:

MNPOREAAPKSYALROSROMVAVLIGNSLIAAPLERS IXPVTLHLIACRD
TEFSDEEKGNMYY LG IRERDLCLFCAR TQGKPTLOLEKEXNIMDIN VERKA
GRPFLEFHMREGSTSVEOIVEYPGWFTATETTECGUPIFPLTRERGITNNTY
FYLDSVE (SBQ ID WO 3}

HuIlL-1F9:

MRGTPGUADGEORAVYQSMCEPITGT Y HIMMNQOVHTLOGONLVAVERS
REVTPVIVAVITUKYPEALEQGRGDPIYLGINPEMCLY CERVGEUPTLQ
LEEQRIMDBLYY PVKPFLEFYRAKTGRYSTLESVARPORFTASSRRIPIT
LTSELGESYNTAFELEIRD {852 ID NO &)
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This application is a divisional of United States Non-pro-
visional patent application Ser. No. 13/225,326, filed Sep. 2,
2011, now allowed, which is a divisional of U.S. Non-provi-
sional patent application Ser. No. 11/900,235, filed Sep. 10,
2007, now issued as U.S. Pat. No. 8,034,771, which claims
the benefit of U.S. Provisional Application No. 60/843,311,
filed Sep. 8, 2006, which are hereby incorporated by refer-
ence in their entirety.

Throughout this application various publications are refer-
enced within parentheses or brackets. The disclosures of
these publications in their entireties are hereby incorporated
by reference in this application in order to more fully describe
the state of the art to which this invention pertains.

REFERENCE TO SEQUENCE LISTING

The present application is being filed along with a
Sequence Listing in electronic format. The Sequence Listing
is provided as a file entitled A-1129-US-
DIV2_seq_listing.txt, created Jun. 11, 2013, which is 83.0
KB in size. The information in the electronic format of the
Sequence Listing is incorporated herein by reference in its
entirety.

FIELD OF THE INVENTION

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

BACKGROUND OF THE INVENTION

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, I.-1 beta,
IL-1 receptor antagonist (IL-1ra), and IL-18 (previously
known as IGIF and sometimes 1[.-1 gamma). Following 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
on amino 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., et al.,
Trends Immunol 22:533, 2001; Dunn, E. F., et al., Biochem-
istry 42:10938, 2003; Schmitz et al. Immunity 23:479-490,
2005).

IL-1 alpha, IL.-1 beta and IL.-1ra (IL-1 F1-3, respectively)
bind to receptors that are members of the immunoglobulin
superfamily, the 80 kDa type I receptor (IL-1RI) and a 68 kDa
type I receptor (IL-1RII), as well as a soluble proteolytic
fragment of IL-1RII (sIL-1RII). Binding of IL-1 (alpha or
beta) to the type I IL-1 receptor (IL-1R) results in recruitment
of'the IL-1R homolog, IL.-1R accessory protein (IL-1RAcP 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 IL.-1ra does not. Signaling by IL-18 is very
similar, [Jalthough I[.-18 utilizes a different receptor com-
plex (Born, T. L., et al., 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., J
Immunol 167:1440, 2001; Towne et al. 2004 J Biol Chem
279(14):13677)
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Several members of the IL-1 family (IL-1 alpha, IL.-1 beta,
1L-18, IL-1F7 and I1.-33) are synthesized as precursor mol-
ecules 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 acti-
vated by signal peptidase cleavage of a short peptide from the
n-terminus. However, little is known about what, if any, pro-
cessing occurs with the remaining family members.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 provides an alignment of the N-terminal portions of
wild type IL-1F5, F6, F8 and F9. There is a (Met or lle)-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, and
this can be used to align IL.-1 family sequences. The consen-
sus 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/
Tle-Xaa-Asp motif (Met 11 in F5, Ile15 in F6, Ile14 in F8, and
11e27 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.

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

In one aspect, the present invention provides an isolated
IL-1FS5 polypeptide that antagonizes signal transduction/ac-
tivation through IL-1Rrp2, where the IL-1F5 polypeptide
contains the sequence Met-Lys-Asp, which matches the con-
sensus @XD depicted in FIG. 1, and wherein the polypeptide
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.

In particular embodiments, the IL-1F5 polypeptide of the
invention comprises at least 90%, atleast 95%, at least 98% or
at least 99% identity to SEQ ID NO 1 and a methionine 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,
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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.

In a particular embodiment, the isolated IL-1F5 polypep-
tide of the invention has a methionine at position ten of its
amino acid sequence relative to the N-terminal amino acid at

4

-continued
GACTCACCCAGCTTCCCGAGAATGGTGGCTGGAATGCCCCCAT CACAGA

CTTCTACTTCCAGCAGTGTGACTAA
and

(SEQ ID NO 70)
ATGCTGAGTGGGGCGCTGTGCTTCCGAATGAAGGACTCGGCATTGAAGG

TGCTTTATCTGCATAATAACCAGCTTCTAGCTGGAGGGCTGCATGCAGG
GAAGGTCATTAAAGGTGAAGAGATCAGCGTGGTCCCCAATCGGTGGCTG
GATGCCAGCCTGTCCCCCGTCATCCTGGGTGT CCAGGGTGGAAGCCAGT

GCCTGTCATGTGGGGTGGGGCAGGAGCCGACTCTAACACTAGAGCCAGT

position one and comprises an amino acid sequence selected 15 GAACATCATGGAGCTCTATCTTGGTGCCAAGGAATCCAAGAGCTTCACC

from the group consisting of:

NO

(SEQ ID
VLSGALCFRMKDSALKVLYLHNNQLLAGGLHAGKVIKGEEISVVPNRWLDASLSPVILG

VQGGSQCLSCGVGQEPTLTLEPVNIMELYLGAKESKSFTFYRRDMGLTS SFESAAYPGW
FLCTVPEADQPVRLTQLPENGGWNAPITDFYFQQCD,

(SEQ ID
MLSGALCFRMKDSALKVLYLHNNQLLAGGLHAGKVIKGEEI SVVPNRWLDASLSPVILG

VQGGSQCLSCGVGQEPTLTLEPVNIMELYLGAKESKSFTFYRRDMGLTS SFESAAYPGW
FLCTVPEADQPVRLTQLPENGGWNAPI TDFYFQQCDDYKDDDDKHHH,

(SEQ ID
MLSGALCFRMKDSALKVLYLHNNQLLAGGLHAGKVIKGEEI SVVPNRWLDASLSPVILG

VQGGSQCLSCGVGQEPTLTLEPVNIMELYLGAKESKSFTFYRRDMGLTS SFESAAYPGW

FLCTVPEADQPVRLTQLPENGGWNAPI TDFYFQQCD
and

(SEQ ID
MLSGALCFRMKDSALKVLYLHNNQLLAGGLHAGKVIKGEEI SVVPNRWLDASLSPVILG

VQGGSQCLSCGVGQEPTLTLEPVNIMELYLGAKESKSFTFYRRDMGLTS SFESAAYPGW

NO

NO

NO

FLCTVPEADQPVRLTQLPENGGWNAPI TDFYFQQCDDYKDDDDKHHH .

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 particu-
lar embodiment, the vector of the invention comprises a
nucleic acid sequence selected from the group consisting of:

(SEQ ID NO 69)
GTCCTGAGTGGGGCGCTGTGCTTCCGAATGAAGGACTCGGCATTGAAGG
TGCTTTATCTGCATAATAACCAGCTTCTAGCTGGAGGGCTGCATGCAGG
GAAGGTCATTAAAGGTGAAGAGATCAGCGTGGTCCCCAATCGGTGGCTG
GATGCCAGCCTGTCCCCCGTCATCCTGGGTGT CCAGGGTGGAAGCCAGT
GCCTGTCATGTGGGGTGGGGCAGGAGCCGACTCTAACACTAGAGCCAGT
GAACATCATGGAGCTCTATCTTGGTGCCAAGGAATCCAAGAGCTTCACC
TTCTACCGGCGGGACATGGGGCTCACCTCCAGCTTCGAGTCGGCTGCC

TACCCGGGCTGGTTCCTGTGCACGGTGCCTGAAGCCGATCAGCCTGTCA

45

50

55

60

65

-continued
TTCTACCGGCGEGACATGEGGCTCACCT CCAGCTTCGAGTCGGCTGCCT

ACCCGGGCTGGTTCCTGTGCACGGTGCCTGAAGCCGATCAGCCTGTCAG
ACTCACCCAGCTTCCCGAGAATGGTGGCTGGAATGCCCCCATCACAGAC
TTCTACTTCCAGCAGTGTGACAGATCTGGCAGTTCTGACTACAAGGACG
ACGACGACAAGGGCAGTTCTCACCATCACCATCACCACTAG.

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.

An antibody or a fragment thereof that specifically binds an
IL-1F5 polypeptide and prevents IL-1F5 antagonism of sig-
nal transduction through IL-1Rrp2 is provided. In particular
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
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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 composition, comprising the
IL-1F5 antibody of the invention and a physiologically
acceptable diluent, excipient or carrier. A method of stimu-
lating the immune system of an immunosuppressed subject,
comprising administering the anti-IL-1F5 antibody of the
invention to an immunosuppressed subject in an amount suf-
ficient to stimulate the patient’s immune system is provided.

In another aspect, a composition, particularly a pharma-
ceutical composition, comprising an IL-1F5 polypeptide 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
arthritis, and osteoarthritis. In particular embodiments of the
above methods, the subject is human.

In one aspect, the present invention provides an isolated
IL-1F6 polypeptide that agonizes signal transduction/activa-
tion through IL-1Rrp2, where the IL-1F6 polypeptide con-
tains the sequence Ile-Gln-Asp, which matches the consensus
@XD described in FIG. 1, and wherein the polypeptide com-
prises 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 embodi-
ment, 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-ter-
minal amino acid at position one. In one embodiment, the
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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 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 polypep-
tide of the invention comprises an amino acid sequence hav-
ing 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 invention, 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.

In particular embodiments, the isolated IL.-1F6 polypep-
tide comprises at least 90%, at least 95%, at least 97% or at
least 98% identity to SEQ ID NO 2 orto 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 invention. In some
embodiments, the isolated IL-1F6 polypeptide of the inven-
tion agonizes signal transduction/activation through
IL-1Rrp2 more than the IL-1F6 polypeptide having the N-ter-
minal amino acid sequence of SEQ ID NO 2. In some
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.

In another 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
the N-terminal amino acid at position one and an amino acid
sequence selected from the group consisting of:

(SEQ ID NO 10)

KIDTPQQGSIQDINHRVWVLQDQTLIAVPRKDRMSPVTIALISCRHVETLEKDRGNPIYLG

LNGLNLCLMCAKVGDQPTLQLKEKDIMDLYNQPEPVKSFLFYHSQSGRNSTFESVAFPG

WFIAVSSEGGCPLILTQELGKANTTDFGLTMLF,

(SEQ ID NO 11)

KIDTPQQGSIQDINHRVWVLQDQTLIAVPRKDRMSPVTIALISCRHVETLEKDRGNPIYLG

LNGLNLCLMCAKVGDQPTLQLKEKDIMDLYNQPEPVKSFLFYHSQSGRNSTFESVAFPG

WFIAVSSEGGCPLILTQELGKANTTDFGLTMLFDYKDDDDKHHH,

(SEQ ID NO 12)

MIDTPQQGSIQDINHRVWVLODQTLIAVPRKDRMSPVTIALISCRHVETLEKDRGNPIYL

GLNGLNLCLMCAKVGDQPTLQLKEKDIMDLYNQPEPVKSFLFYHSQSGRNSTFESVAFP

GWFIAVSSEGGCPLILTQELGKANTTDFGLTMLF,
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-continued

MIDTPQQGSIQDINHRVWVLODQTLIAVPRKDRMSPVTIALISCRHVETLEKDRGNPIYL

GLNGLNLCLMCAKVGDQPTLQLKEKDIMDLYNQPEPVKSFLEFYHSQSGRNSTFESVAFP

GWFIAVSSEGGCPLILTQELGKANTTDFGLTMLFDYKDDDDKHHH,

KIDTPQRGSIQDINHRVWVLQDQTLIAVPRKDRMSPVTIALISCRHVETLEKDRGNPIYLG

LNGLNLCLMCAKVGDQPTLQLKEKDIMDLYNQPEPVKSFLFYHSQSGRNSTFESVAFPG

WFIAVSSEGGCPLILTQELGKANTTDFGLTMLF,

KIDTPQRGSIQDINHRVWVLQDQTLIAVPRKDRMSPVTIALISCRHVETLEKDRGNPIYLG

LNGLNLCLMCAKVGDQPTLQLKEKDIMDLYNQPEPVKSFLFYHSQSGRNSTFESVAFPG

WFIAVSSEGGCPLILTQELGKANTTDFGLTMLFDYKDDDDKHHH,

MIDTPQRGSIQDINHRVWVLQDQTLIAVPRKDRMSPVTIALISCRHVETLEKDRGNPIYLG

LNGLNLCLMCAKVGDQPTLQLKEKDIMDLYNQPEPVKSFLFYHSQSGRNSTFESVAFPG

WFIAVSSEGGCPLILTQELGKANTTDFGLTMLF
and

MIDTPQRGSIQDINHRVWVLQDQTLIAVPRKDRMSPVTIALISCRHVETLEKDRGNPIYLG

LNGLNLCLMCAKVGDQPTLQLKEKDIMDLYNQPEPVKSFLFYHSQSGRNSTFESVAFPG

WFIAVSSEGGCPLILTQELGKANTTDFGLTMLFDYKDDDDKHHH .

(SEQ ID NO 13) 8
(SEQ ID NO 65)
(SEQ ID NO 66)
(SEQ ID NO 67)
(SEQ ID NO 68)
-continued

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 vector that
directs expression of a nucleic acid encoding an isolated
IL-1F6 polypeptide of the invention is provided. In a particu-
lar embodiment, the vector of the invention comprises a
nucleic acid sequence selected from the group consisting of:

(SEQ ID NO 71)
AAAATTGACACACCTCAGCGGGGGAGCATTCAGGATATCAATCATCGGG

TGTGGGTTCTTCAGGACCAGACGCTCATAGCAGTCCCGAGGAAGGACCG
TATGTCTCCAGTCACTATTGCCTTAATCTCATGCCGACATGTGGAGACC
CTTGAGAAAGACAGAGGGAACCCCATCTACCTGGGCCTGAATGGACTCA
ATCTCTGCCTGATGTGTGCTAAAGT CGGGGACCAGCCCACACTGCAGCT
GAAGGAAAAGGATATAATGGATTTGTACAACCAACCCGAGCCTGTGAAG
TCCTTTCTCTTCTACCACAGCCAGAGTGGCAGGAACTCCACCTTCGAGT
CTGTGGCTTTCCCTGGCTGGTTCATCGCTGTCAGCTCTGAAGGAGGCTG
TCCTCTCATCCTTACCCAAGAACTGGGGAAAGCCAACACTACTGACTTT

GGGTTAACTATGCTGTTTTAA
and

(SEQ ID NO 72)
ATGATTGACACACCTCAGCGGGGGAGCATTCAGGATATCAATCATCGGG

TGTGGGTTCTTCAGGACCAGACGCTCATAGCAGTCCCGAGGAAGGACCG
TATGTCTCCAGTCACTATTGCCTTAATCTCATGCCGACATGTGGAGACC
CTTGAGAAAGACAGAGGGAACCCCATCTACCTGGGCCTGAATGGACTCA

ATCTCTGCCTGATGTGTGCTAAAGT CGGGGACCAGCCCACACTGCAGCT
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GAAGGAAAAGGATATAATGGATTTGTACAACCAACCCGAGCCTGTGAAG
TCCTTTCTCTTCTACCACAGCCAGAGTGGCAGGAACTCCACCTTCGAGT
CTGTGGCTTTCCCTGGCTGGTTCATCGCTGTCAGCTCTGAAGGAGGCTG
TCCTCTCATCCTTACCCAAGAACTGGGGAAAGCCAACACTACTGACTTT
GGGTTAACTATGCTGTTTAGATCTGGCAGTTCTGACTACAAGGACGACG
ACGACAAGGGCAGTTCTCACCATCACCATCACCACTAG.

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.

In another aspect, a composition, particularly a pharma-
ceutical composition, comprising an I[.-1F6 polypeptide of
the invention and a physiologically acceptable diluent,
excipient or carrier is provided. A method of stimulating the
immune system of an immunosuppressed subject, compris-
ing administering the IL-1F6 polypeptide according of the
invention to an immunosuppressed subject in an amount suf-
ficient to stimulate the subject’s immune system is provided.

An antibody that specifically binds IL-1F6, where 1L.-1F6
may be a full length IL-1F6 or a truncant of full length IL-1F6,
and prevents proteolytic cleavage thereof, particularly pro-
teolytic cleavage to a more active form where activity 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-
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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 SEQIDNO 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.

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.

In one aspect, the present invention provides an isolated
1L-1F8 polypeptide that agonizes signal transduction/activa-
tion through IL-1Rrp2, where the IL-1F8 polypeptide con-
tains the sequence Ile-Arg-Asp, which matches the consensus
@XD described in FIG. 1, and wherein the polypeptide com-
prises 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 embodi-
ment, 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-ter-
minal amino acid at position one. In one embodiment, the
IL-1F8 polypeptide of the invention comprises an amino acid
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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 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 invention, 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.

In particular embodiments, the isolated IL.-1F8 polypep-
tide 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
position one of the I[.-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 ID NO 3.
The level of signal transduction/activation agonization is
measured according to the method described in Example 2B.

In another aspect, the invention provides an isolated
IL-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)

REAAPKSYAIRDSROMVWVLSGNSLIAAPLSRSIKPVTLHLIACRDTEFSDKEKGNMVYL

GIKGKDLCLFCAEIQGKPTLQLKEKNIMDLYVEKKAQKPFLFFHNKEGSTSVFQSVSYPG

WFIATSTTSGQPIFLTKERGITNNTNFYLDSVE,

(SEQ ID NO 15)

REAAPKSYAIRDSROMVWVLSGNSLIAAPLSRSIKPVTLHLIACRDTEFSDKEKGNMVYL

GIKGKDLCLFCAEIQGKPTLQLKEKNIMDLYVEKKAQKPFLFFHNKEGSTSVFQSVSYPG

WFIATSTTSGQPIFLTKERGI TNNTNFYLDSVEDYKDDDDKHHH ;

(SEQ ID NO 1e6)

MEAAPKSYAIRDSROMVWVLSGNSLIAAPLSRSIKPVTLHLIACRDTEFSDKEKGNMVY

LGIKGKDLCLFCAEIQGKPTLQLKEKNIMDLYVEKKAQKPFLFFHNKEGSTSVFQSVSYP

GWFIATSTTSGQPIFLTKERGITNNTNFYLDSVE

and

(SEQ ID NO 17)

MEAAPKSYAIRDSROMVWVLSGNSLIAAPLSRSIKPVTLHLIACRDTEFSDKEKGNMVY

LGIKGKDLCLFCAEIQGKPTLQLKEKNIMDLYVEKKAQKPFLFFHNKEGSTSVFQSVSYP

GWFIATSTTSGQPIFLTKERGITNNTNFYLDSVEDYKDDDDKHHH .
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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 particu-
lar embodiment, the vector of the invention comprises a
nucleic acid sequence selected from the group consisting of:

(SEQ ID NO 73)
CGCGAGGCAGCACCCAAATCCTATGCTATTCGTGATTCTCGACAGATGG

TGTGGGTCCTGAGTGGAAATTCTTTAATAGCAGCTCCTCTTAGCCGCAG
CATTAAGCCTGTCACTCTTCATTTAATAGCCTGTAGAGACACAGAATTC
AGTGACAAGGAAAAGGGTAATATGGTTTACCTGGGAAT CAAGGGAAAAG
ATCTCTGTCTCTTCTGTGCAGAAATTCAGGGCAAGCCTACTTTGCAGCT
TAAGGAAAAAAATATCATGGACCTGTATGTGGAGAAGAAAGCACAGAAG
CCCTTTCTCTTTTTCCACAATAAAGAAGGCTCCACTTCTGTCTTTCAGT
CAGTCTCTTACCCTGGCTGGTTCATAGCCACCTCCACCACATCAGGACA
GCCCATCTTTCTCACCAAGGAGAGAGGCATAACTAATAACACTAACTTC

TACTTAGATTCTGTGGAATAA
and

(SEQ ID NO 74)
ATGGAGGCAGCACCCAAATCCTATGCTATTCGTGATTCTCGACAGATGG

TGTGGGTCCTGAGTGGAAATTCTTTAATAGCAGCTCCTCTTAGCCGCAG
CATTAAGCCTGTCACTCTTCATTTAATAGCCTGTAGAGACACAGAATTC
AGTGACAAGGAAAAGGGTAATATGGTTTACCTGGGAAT CAAGGGAAAAG
ATCTCTGTCTCTTCTGTGCAGAAATTCAGGGCAAGCCTACTTTGCAGCT
TAAGGAAAAAAATATCATGGACCTGTATGTGGAGAAGAAAGCACAGAAG
CCCTTTCTCTTTTTCCACAATAAAGAAGGCTCCACTTCTGTCTTTCAGT
CAGTCTCTTACCCTGGCTGGTTCATAGCCACCTCCACCACATCAGGACA
GCCCATCTTTCTCACCAAGGAGAGAGGCATAACTAATAACACTAACTTC
TACTTAGATTCTGTGGAAGGATCTGGCAGTTCTGACTACAAGGACGACG
ACGACAAGGGCAGTTCTCACCATCACCATCACCACTAG.

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.

In another aspect, a composition, particularly a pharma-
ceutical composition, comprising an [L-1F8 polypeptide of
the invention and a physiologically acceptable diluent,
excipient or carrier is provided. A method of stimulating the
immune system of an immunosuppressed subject, compris-
ing administering the IL-1F8 polypeptide according of the
invention to an immunosuppressed subject in an amount suf-
ficient to stimulate the subject’s immune system is provided.
In particular embodiments of the above methods, the subject
is a human.

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, particularly pro-

10

15

20

25

30

35

40

45

55

12

teolytic cleavage to a more active form where activity is
relative to that of the full length IL-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
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.

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.

In one aspect, the present invention provides an isolated
IL-1F9 polypeptide that agonizes signal transduction/activa-
tion through IL-1Rrp2, where the IL-1F9 polypeptide com-
prises the consensus sequence @XD described in FIG. 1,
where the IL-1F9 polypeptide contains the sequence [le-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 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 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.

In particular embodiments, the isolated IL.-1F9 polypep-
tide 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
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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
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.

In another 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:
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-continued
CATCATTCTGACTTCAGAACTTGGGAAGTCATACAACACTGCCTTTGAA

TTAAATATAAATGACTAA,

(SEQ ID NO 76)
ATGTCAATGTGTAAACCTATTACTGGGACTATTAATGATTTGAATCAGC

AAGTGTGGACCCTTCAGGGTCAGAACCTTGTGGCAGTTCCACGAAGTGA
CAGTGTGACCCCAGTCACTGTTGCTGTTATCACATGCAAGTATCCAGAG
GCTCTTGAGCAAGGCAGAGGGGATCCCATTTATTTGGGAATCCAGAATC
CAGAAATGTGTTTGTATTGTGAGAAGGTTGGAGAACAGCCCACATTGCA
GCTAAAAGAGCAGAAGATCATGGATCTGTATGGCCAACCCGAGCCCGTG

AAACCCTTCCTTTTCTACCGTGCCAAGACTGGTAGGACCTCCACCCTTG

(SEQ ID NO 18)
SMCKPITGTINDLNQOVWTLQGONLVAVPRSDSVTPVTVAVITCKYPEALEQGRGDPIY

LGIQNPEMCLYCEKVGEQPTLQLKEQKIMDLYGQPEPVKPFLFYRAKTGRTSTLESVAFP

DWFIASSKRDQPIILTSELGKSYNTAFELNIND,

(SEQ ID NO 19)
SMCKPITGTINDLNQOVWTLQGONLVAVPRSDSVTPVTVAVITCKYPEALEQGRGDPIY

LGIQNPEMCLYCEKVGEQPTLQLKEQKIMDLYGQPEPVKPFLFYRAKTGRTSTLESVAFP

DWFIASSKRDQPIILTSELGKSYNTAFELNINDDYKDDDDKHHH,

(SEQ ID NO 20)
MMCKPITGTINDLNQQVWTLQGONLVAVPRSDSVTPVTVAVITCKYPEALEQGRGDPIY

LGIQNPEMCLYCEKVGEQPTLQLKEQKIMDLYGQPEPVKPFLFYRAKTGRTSTLESVAFP

DWFIASSKRDQPIILTSELGKSYNTAFELNIND
and

(SEQ ID NO 21)
MMCKPITGTINDLNQQVWTLQGONLVAVPRSDSVTPVTVAVITCKYPEALEQGRGDPIY

LGIQNPEMCLYCEKVGEQPTLQLKEQKIMDLYGQPEPVKPFLFYRAKTGRTSTLESVAFP

DWFIASSKRDQPIILTSELGKSYNTAFELNINDDYKDDDDKHHH.

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 particu-
lar embodiment, the vector comprises a nucleic acid sequence
selected from the group consisting of:

(SEQ ID NO 75)
TCAATGTGTAAACCTATTACTGGGACTATTAATGATTTGAATCAGCAAG
TGTGGACCCTTCAGGGTCAGAACCTTGTGGCAGTTCCACGAAGTGACAG
TGTGACCCCAGTCACTGTTGCTGTTATCACATGCAAGTATCCAGAGGCT
CTTGAGCAAGGCAGAGGGGATCCCATTTATTTGGGAATCCAGAATCCAG
AAATGTGTTTGTATTGTGAGAAGGT TGGAGAACAGCCCACATTGCAGCT
AAAAGAGCAGAAGATCATGGATCTGTATGGCCAACCCGAGCCCGTGAAA
CCCTTCCTTTTCTACCGTGCCAAGACTGGTAGGACCTCCACCCTTGAGT

CTGTGGCCTTCCCGGACTGGTTCATTGCCTCCTCCAAGAGAGACCAGCC
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-continued
AGTCTGTGGCCTTCCCGGACTGGTTCATTGCCTCCTCCARGAGAGACCA

GCCCATCATTCTGACTTCAGAACTTGGGAAGTCATACAACACTGCCTTT
GAATTAAATATAAATGACAGATCTGGCAGTTCTGACTACAAGGACGACG

ACGACAAGGGCAGTTCTCACCATCACCATCACCACTAG
and

(SEQ ID NO 77)
ATGATGTGTAAACCTATTACTGGGACTATTAATGATTTGAATCAGCAAG

TGTGGACCCTTCAGGGTCAGAACCTTGTGGCAGTTCCACGAAGTGACAG
TGTGACCCCAGTCACTGTTGCTGTTATCACATGCAAGTATCCAGAGGCT
CTTGAGCAAGGCAGAGGGGATCCCATTTATTTGGGAATCCAGAATCCAG
AAATGTGTTTGTATTGTGAGAAGGTTGGAGAACAGCCCACATTGCAGCT
AAAAGAGCAGAAGATCATGGATCTGTATGGCCAACCCGAGCCCGTGAAA
CCCTTCCTTTTCTACCGTGCCAAGACTGGTAGGACCTCCACCCTTGAGT
CTGTGGCCTTCCCGGACTGGTTCATTGCCTCCTCCAAGAGAGACCAGCC

CATCATTCTGACTTCAGAACTTGGGAAGTCATACAACACTGCCTTTGAA
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-continued
TTAAATATAAATGACAGATCTGGCAGTTCTGACTACAAGGACGACGACG

ACAAGGGCAGTTCTCACCATCACCATCACCACTAG.

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.

In another aspect, a composition, particularly a pharma-
ceutical composition, comprising an IL-1F9 polypeptide of
the invention and a physiologically acceptable diluent,
excipient or carrier is provided. A method of stimulating the
immune system of an immunosuppressed subject, compris-
ing administering the IL-1F9 polypeptide according of the
invention to an immunosuppressed subject in an amount suf-
ficient to stimulate the subject’s immune system is provided.

An antibody that specifically binds IL-1F9, where IL-1F9
may be a full length IL-1F9 or a truncant of full length IL-1F9,
and prevents proteolytic cleavage thereof, particularly pro-
teolytic 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: SEQIDNO 18, SEQID NO 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.

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.

In another aspect, the invention provides a method ofiden-
tifying a protease that cleaves an IL.-1 family member com-
prising contacting a source of the protease with the 1.-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 I[.-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
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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

The present invention provides compositions, kits, and
methods relating to members of the IL.-1 family that require
IL-1Rrp2 for signaling or inhibit signaling by competing 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 pro-
vided methods include, for example, methods of identifying
and/or isolating a protease that cleaves such an IL-1 family
member, methods of making, identitying, or isolating mol-
ecules that modulate the interaction between an IL-1Rrp2-
requiring IL-1 family member and a protease, methods of
identifying other IL.-1 family members that interact with IL.-1
Rrp2 and methods of identifying other IL-1R family mem-
bers that interact with IL-1F5, F6, F8 and/or F9.

The invention also provides IL.-1Rrp2 requiring polypep-
tides 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 IL-1 family
members known to require IL-1Rrp2 for signaling (IL-1 F5,
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 ofthe 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 off 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.

Polynucleotide and polypeptide sequences described
herein are indicated using standard one- or three-letter abbre-
viations. 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 polynucleotide
sequence also can be described by explaining how it differs
from a reference sequence.

Unless otherwise defined herein, scientific and technical
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, nomenclatures
used in connection with, and techniques of, cell and tissue
culture, molecular biology, immunology, microbiology,
genetics and protein and nucleic acid chemistry and hybrid-
ization described herein are those well known and commonly
used in the art. The methods and techniques of the present
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invention are generally performed according to conventional
methods well known in the art and as described in various
general and more specific references that are cited and dis-
cussed throughout the present specification unless otherwise
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
used in the art. Standard techniques can be used for chemical
syntheses, chemical analyses, pharmaceutical preparation,
formulation, and delivery, and treatment of patients.

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

The term “isolated molecule” (where the molecule is, for
example, a polypeptide, a polynucleotide, or an antibody) is a
molecule that by virtue of its origin or source of derivation (1)
is not associated with naturally associated components that
accompany it in its native state, (2) is substantially 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 synthesized, or synthe-
sized in a cellular system different from the cell from which it
naturally originates, will be “isolated” from its naturally asso-
ciated components. A molecule also may be rendered sub-
stantially free of naturally associated components by isola-
tion, 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 polyacrylamide gel
electrophoresis and staining of the gel to visualize the
polypeptide using techniques well known in the art. For cer-
tain purposes, higher resolution may be provided by using
HPLC or other means well known in the art for purification.

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. Conversely, 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-1F5, 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).
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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.

The term “polypeptide fragment™ as used herein refers to a
polypeptide that has an amino-terminal and/or carboxy-ter-
minal 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 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 naturally-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).

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.

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.DrugRes. 15:29 (1986); Veber and Freidinger 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 therapeutically useful peptides
may be used to produce an equivalent therapeutic or prophy-
lactic effect. Generally, peptidomimetics are structurally
similar to a paradigm polypeptide (i.e., a polypeptide that has
a desired biochemical property or pharmacological activity),
such as a human antibody, but have one or more peptide
linkages optionally replaced by a linkage selected from the
group consisting oft —CH,NH—, —CH,S—, —CH,—
CH,—, —CH—CH-(cis and trans), —COCH,—, —CH
(OH)CH,—, and —CH,SO—, by methods well known in the
art. Systematic substitution of one or more amino acids of a
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