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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 1s 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-1 Family members that signal through IL-1Rrp2.

BACKGROUND OF THE INVENTION

[0003] The IL-1 family includes several cytokines whose
primary function i1s to mediate immune and iflammatory
responses. The earliest members discovered were IL-1 alpha,
IL-1 beta, IL-1 receptor antagonist (IL-1ra), and IL-18 (pre-
viously known as IGIF and sometimes IL-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 1sreferred to as IL-1F1, IL-1 beta
as 1L-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 22:5377, 2001;
Dunn, E., etal., Trends Immunol 22:533, 2001 ; Dunn, E. F., et
al., Biochemistry 42:10938, 2003; Schmitz et al. Immunity
23:4'79-490, 2003).

[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 supertamily, 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 1L.-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-1RACcP or AcP), which does not directly bind the ligands
but 1s required for signal transduction (Sims et al. Trends
Immunol 22; 537, 2001); binding of IL-1ra does not. Signal-
ing by IL-181s very similar, although IL.-18 utilizes a different
receptor complex (Born, T. L., etal., J Biol Chem 2'73:29445,
1998). IL-1F3, 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-1F35 antagonizing 1t (Debets, R., et
al., JImmunol 167:1440, 2001 ; Towne et al. 2004 .J Biol Chem
279(14):13677)

[0005] Several members of the IL-1 family (IL-1 alpha,
IL-1 beta, IL-18, IL-1F7 and IL.-33) are synthesized as pre-
cursor molecules that are proteolytically cleaved, by
caspase-1 1n the case of IL-1 beta and IL-18, and by an
unidentified protease or proteases for 11.-33, IL-1 alpha and
IL-1F7. IL-1ra 1s activated by signal peptidase cleavage of a
short peptide from the n-terminus. However, little 1s known
about what, 1f 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-1F3, F6, F8 and F9. There 1s a (Met or
Ile)-Xaa-Asp sequence present in each of F35, F6, F8 and F9,
marked by underlining of the Met/Ile and the Asp residues.
There 1s a stmilar “aliphatic amino acid-X-Aspartate or other
polar amino acid” motif present 1n all IL-1 family members,
and this can be used to align IL-1 family sequences. The
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consensus motif 1s indicated by @ XD where (@ may be an
aliphatic amino acid such as Met or Ile and X 1s any one amino
acid D 1s Asp. In FIG. 1, the sequences are lined up using the
Met/Ile-Xaa-Aspmotif (Met 11 inF5,Ile151nF6,1le141n F8,
and Ile27 i F9 respectively), so that the natural N-termini
(with 1mitiating methionines) lie at different distances

upstream of the aliphatic amino acid, @, of the motit
[0007] FIG. 2 1s the full length wild type amino acid
sequences of IL-1F3, IL-1F6, IL-1F8 and IL-1F9.

SUMMARY OF THE INVENTION

[0008] In one aspect, the present imnvention provides an
1solated IL-1F5 polypeptide that antagonizes signal transduc-
tion/activation through IL-1Rrp2, where the IL-1F3 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 1s a human IL-1F35 polypeptide. In one embodi-
ment, the IL-1F3 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-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-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-1F3 polypeptide of the mnven-
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 methiomine at the N-terminal
amino acid at position and a leucine at position two.

[0009] In particular embodiments, the IL-1F5 polypeptide
of the ivention comprises at least 90%, at least 95%, at least
98% or at least 99% 1dentity 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 1solated IL-1F5 polypeptide of the invention antagonizes
signal transduction/activation through IL-1Rrp2 more than
the IL-1F35 polypeptide having the amino acid sequence of
SEQ ID NO 1. In some embodiments, the 1solated IL-1F3
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 1s measured accord-
ing to the method described 1n Example 2A.

[0010] In a particular embodiment, the 1solated IL-1F5
polypeptide of the invention has a methionine at position ten
of 1its amino acid sequence relative to the N-terminal amino
acid at position one and comprises an amino acid sequence
selected from the group consisting of:
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(SEQ ID NO 6)
VLSGALCFRMKDSALKVLYLHNNQLLAGGLHAGKVIKGEEISVVPNRWLD

ASLSPVILGVOGGSQCLSCGVGOQEPTLTLEPVNIMELYLGAKESKSETEY

RRDMGLTSSEFESAAYPGWEFLCTVPEADOQPVRLTQLPENGGWNAPITDEYFE

QQCD,
(SEQ ID NO 7)

MLSGALCFRMKDSALKVLYLHNNQLLAGGLHAGKVIKGEEISVVPNRWLD
ASLSPVILGVOGGSQCLSCOGVGQEPTLTLEPYVNIMELYLGAKESKSETEY
RRDMGLTSSEFESAAYPGWEFLCTVPEADQPVRLTQLPENGGWNAPITDEYFE
QOCDDYKDDDDKHHH,

(SEQ ID NO 8)
MLSGALCFRMKDSALKVLYLHNNQLLAGGLHAGKVIKGEEISVVPNRWLD

ASLSPVILGVOGGSQCLSCGVGOQEPTLTLEPVNIMELYLGAKESKSETEY

RRDMGLTSSEFESAAYPGWEFLCTVPEADQPVRLTQLPENGGWNAPITDEYFE

QQCD

and

(SEQ ID NO 9)
MLSGALCEFRMKDSALKVLYLHNNQLLAGGLHAGKVIKGEEISVVPNRWLD

ASLSPVILGVOGGSQCLSCOGVGOQEPTLTLEPYVNIMELYLGAKESKSETEY
RRDMGLTSSFESAAYPGWEFLCTVPEADQPVRLTQLPENGGWNAPITDEYF

QOCDDYKDDDDKHHH.

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

(SEQ ID NO 69)
GTCCTGAGTGGGEGECGECTOGTGCTTCCGAATGAAGGACTCGGCATTGAAGG

TGCTTTATCTGCATAATAACCAGCTTCTAGCTGGAGGGCTGCATGCAGG
GAAGGTCATTAAAGGTGAAGAGATCAGCGTGGTCCCCAATCGGTGGCTG
GATGCCAGCCTGTCCCCCGTCATCCTGGGTGTCCAGGGTGGAAGCCAGT
GCCTGTCATGTGGGGETGGGGCAGGAGCCGACTCTAACACTAGAGCCAGT
GAACATCATGGAGCTCTATCTTGGTGCCAAGGAATCCAAGAGCTTCACC
TTCTACCGGCGGGACATGGGGCTCACCTCCAGCTTCGAGTCGGCTGCCT
ACCCGGGCTGGTTCCTGTGCACGGTGCCTGAAGCCGATCAGCCTGTCAG
ACTCACCCAGCTTCCCGAGAATGGTGGCTGGAATGCCCCCATCACAGAC
TTCTACTTCCAGCAGTGTGACTAAL

and

(SEQ ID NO 70)

ATGCTGAGTGGGGCGCTGTGCTTCCGAATGAAGGACTCGGCAT TGAAGG
TGCTTTATCTGCATAATAACCAGCTTCTAGCTGGAGGGCTGCATGCAGG
GAAGGTCATTAAAGGTGAAGAGATCAGCGTGGTCCCCAATCGGTGGCTG

GATGCCAGCCTGTCCCCCGTCATCCTGGETGTCCAGGGTGGAAGCCAGT

GCCTGTCATGTGOLGOLTGGGEGECAGGAGCCGACTCTAACACTAGAGCCAGT
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-continued

GAACATCATGGAGCTCTATCTTGGTGCCAAGGAATCCAAGAGCTTCACC
TTCTACCGGCGGGACATGGGGECT CACCTCCAGCTTCGAGTCGGCTGCCT
ACCCGLGCTGGETTCCTGTGCACGOGTGCCTGAAGCCGATCAGCCTGTCAG
ACTCACCCAGCTTCCCGAGAATGOETGGCTGGAATGCCCCCATCACAGAC
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-1F3 polypeptide of the invention 1s provided.
In another aspect, a method of producing an 1solated IL-1F5
polypeptide of the mvention 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 1s provided.

[0012] An antibody or a fragment thereof that specifically
binds anIL-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 1s provided. In some
embodiments, the IL-1F5 antibody of the invention, 1s 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-1F35
antibody of the ivention to an immunosuppresed subject 1n
an amount suificient to stimulate the patient’s immune system
1s 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 1s 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 1s mediated by IL-1Rrp2, compris-
ing administering to the subjecting an amount of the IL-1F5
polypeptide of the invention suificient to reduce at least one
symptom of the inflammatory or autoimmune condition in the
subject. In one embodiment, the condition to be treated 1s an
inflammatory condition of the skin, lungs or arrways medi-
ated by IL-1Rrp2. In a particular embodiment, the condition
to be treated 1s selected from the group consisting of psoriasis,
seborrheic dermatitis, atopic dermatitis, mcluding 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 1s human.

[0014] In one aspect, the present mvention provides an
isolated IL-1F6 polypeptide that agonizes signal transduc-
tion/activation through IL-1Rrp2, where the IL-1F6 polypep-
tide contains the sequence Ile-Gln-Asp, which matches the
consensus (@XD described 1 FIG. 1, and wherein the
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polypeptide comprises nine amino acids on the N-terminal
side of the above-referenced 1soleucine. In one embodiment
the IL-1F6 polypeptide 1s a human IL-1F6 polypeptide. In
one embodiment, the IL-1F6 polypeptide of the invention
comprises an amino acid sequence having an 1soleucine at
position ten of 1ts 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 1soleucine at posi-
tion ten of 1ts 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 1soleucine at
position ten of 1ts amino acid sequence, position ten being,
relative to the N-terminal amino acid at position one, and an
1soleucine at position two of its amino acid sequence. In a
particular embodiment the IL-1F6 polypeptide of the mven-
tion, comprises an amino acid sequence having a 1soleucine 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
1soleucine 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% 1dentity to SEQ ID NO 2 or to SEQ ID NO 2
except that there 1s an arginine at amino acid position 12
rather than a glutamine and an 1soleucine 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 1solated 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 SEQID NO 2. In some
embodiments, the 1solated IL-1F6 polypeptide of the mven-
tion agomizes signal transduction/activation through
IL-1Rrp2 more than about 5 fold, 10 fold, 100 fold, 200 fold,
1,000 fold, 2,000 told, 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 1s
measured according to the method described 1n Example 2B.

[0016] In another aspect, the invention provides an 1solated
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 1soleucine at position
ten of 1ts 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)
KIDTPOQOGSIQDINHRVWVLODOQTLIAVPRKDRMSPVTIALISCRHVETL

EKDRGNPIYLGLNGLNLCLMCAKVGDOQPTLOLKEKD IMDLYNQPEPVKSE
LEYHSOQSGRNSTEFESVAFPGWFIAVSSEGGCPLILTQELGKANTTDEGLT
MLFE,

(SEQ ID NO 11)
KIDTPOQOGSIQDINHRVWVLODOQTLIAVPRKDRMSPVTIALISCRHVETL

EKDRGNPIYLGLNGLNLCLMCAKVGDOQPTLOQLKEKD IMDLYNQPEPVKSE
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LEYHSQSGRNSTEFESVAFPGWFIAVSSEGGCPLILTQELGKANTTDEGLT
MLEDYKDDDDKHHH,

(SEQ ID NO 12)
MIDTPQOGSIQDINHRVWVLODOTLIAVPRKDRMSPVTIALISCRHVETL

EKDRGNPIYLGLNGLNLCLMCAKVGDQPTLOQLKEKD IMDLYNQPEPVKSE
LEYHSQSGRNSTEFESVAFPGWFIAVS SEGGCPLILTQELGKANTTDEGLT
MLE,

(SEQ ID NO 13)
MIDTPQOGSIQDINHRVWVLODOTLIAVPRKDRMSPVITIALISCRHVETL

EKDRGNPIYLGLNGLNLCLMCAKVGDOQPTLOQLKEKDIMDLYNQPEPVKSE
LEYHSOSGRNSTEFESVAFPGWEFIAVS SEGGCPLILTOQELGKANTTDEGLT
MLEDYKDDDDKHHH,

(SEQ ID NO 65)
KIDTPORGSIQDINHRVWVLODOQTLIAVPRKDRMSPVTIALISCRHVETL

EKDRGNPIYLGLNGLNLCLMCAKVGDOQPTLOQLKEKDIMDLYNQPEPVKSE
LEYHSOSGRNSTEFESVAFPGWEFIAVS SEGGCPLILTQELGKANTTDEGLT
MLE,

(SEQ ID NO 66)
KIDTPORGSIODINHRVWVLODOTLIAVPRKDRMSPVTIALISCRHVETL

EKDRGNPIYLGLNGLNLCLMCAKVGDOQPTLOQLKEKD IMDLYNQPEPVKSE
LEYHSOSGRNSTEFESVAFPGWEFIAVS SEGGCPLILTQELGKANTTDEGLT
MLEDYKDDDDKHHH,

(SEQ ID NO 67)
MIDTPORGSIODINHRVWVLODOTLIAVPRKDRMSPVTIALISCRHVETL

EKDRGNPIYLGLNGLNLCLMCAKVGDQPTLOQLKEKDIMDLYNQPEPVKSFE
LEYHSOSGRNSTEFESVAFPGWEFIAVS SEGGCPLILTQELGKANTTDEGLT

MLFE
and

(SEQ ID NO 68)
MIDTPORGSIQDINHRVWVLODOTLIAVPRKDRMSPVITIALISCRHVETL

EKDRGNPIYLGLNGLNLCLMCAKVGDOQPTLOLKEKDIMDLYNQPEPVKSFE
LEYHSQSGRNSTEFESVAFPGWFIAVSSEGGCPLILTQELGKANTTDEGLT

MLEDYKDDDDEKHHH.

[0017] In another embodiment, a nucleic acid sequence
encoding the 1solated IL-1F6 polypeptide of the invention 1s
provided. In another aspect of the invention, a recombinant
vector that directs expression of a nucleic acid encoding an
1solated IL-1F6 polypeptide of the invention 1s provided. In a
particular embodiment, the vector of the invention comprises
a nucleic acid sequence selected from the group consisting of:

(SEQ ID NO 71)
AARRAATTGACACACCT CAGCGGGLEGAGCATTCAGGATATCAATCATCGGGT

GTGGGETTCTTCAGGACCAGACGCTCATAGCAGTCCCGAGGAAGGACCGETA

TGTCTCCAGT CACTATTGCCT TAATCTCATGCCGACATGTGGAGACCCTT
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-continued
GAGAAAGACAGAGRGAACCCCATCTACCTEGEGCCTGAATGGACTCAATCT

CTGCCTGATGTGTGCTAAAGT CGGLGGACCAGCCCACACTGCAGCTGAAGG
AALAAGGATATAATGGAT TTGTACAACCAACCCGAGCCTGTGAAGTCCTTT
CTCTTCTACCACAGCCAGAGTGGCAGGAACTCCACCTTCGAGTCTGETGGC
TTTCCCTGGCTGGET TCATCGCTGTCAGCTCTGAAGGAGGCTGTCCTCTCA
TCCTTACCCAAGAACTGOGGGAAAGCCAACACTACTGACTTTGGGTTAACT

ATGCTGTTTTAA
and

(SEQ ID NO 72)
ATCATTGACACACCTCAGCGEGCCAGCATTCAGGATATCAATCATCOGGET

GTGGGTTCTTCAGGACCAGACGCTCATAGCAGTCCCGAGGAAGGACCGETA
TGTCTCCAGTCACTATTGCCTTAATCTCATGCCGACATGTGGAGACCCTT
GAGAAAGACAGAGGGAACCCCATCTACCTGGGCCTGAATGGACTCAATCT
CTGCCTGATGTGTGCTAAAGT CGGLGGACCAGCCCACACTGCAGCTGAAGG
AALAGGATATAATGGAT TTGTACAACCAACCCGAGCCTGTGAAGTCCTTT
CTCTTCTACCACAGCCAGAGTGGCAGGAACTCCACCTTCGAGTCTGETGGC
TTTCCCTGGCTGGT TCATCGCTGTCAGCTCTGAAGGAGGCTGTCCTCTCA
TCCTTACCCAAGAACTGOGLGAAAGCCAACACTACTGACTTTGGGTTAACT
ATGCTGTTTAGATCTGGCAGT TCTGACTACAAGGACGACGACGACAAGGG

CAGTTCTCACCATCACCATCACCACTAG.

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 1s provided.
In anther aspect, a method of producing an i1solated IL-1F6
polypeptide of the mvention 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 1s 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 1s provided. A method of stimulating the
immune system of an immunosuppresed subject, comprising
admlmstermg the IL-1F6 polypeptide according of the inven-
tion to an Immuno suppresed subject in an amount suificient to
stimulate the subject’s immune system 1s 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 thereot, particu-
larly proteolytic cleavage to a more active form where activity
1s relative to that of the full length IL-1F6, 1s provided. An
antibody that binds an IL-1F6 polypeptide of the invention,
and prevents signal transduction/activation through
IL-1FRrp2 1s 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, SEQ ID NO 13, SEQ ID NO 65, SEQ ID NO 66, SEQ ID
NO 67 and SEQ ID NO 68 1s provided. In some embodiments,
the IL-1F6 antibody of the imnvention, 1s a monoclonal anti-
body, particularly a chimeric antibody, a humanized antibody
or a fully human antibody. The imnvention provides a compo-
sition, particularly a pharmaceutical composition, compris-
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ing the IL-1F6 antibody of the mvention and a physiologi-
cally acceptable diluent, excipient or carrier.

[0020] Theinvention 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 1n an amount sufficient to ameliorate
at least one symptom mediated by IL-1Rrp2 of the condition.
In one embodiment, the condition to be treated 1s an inflam-
matory condition of the skin, lungs or airways mediated by
IL-1Rrp2. In a particular embodiment, the condition to be
treated 1s selected from the group consisting ol 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 1n the above methods 1s a human.

[0021] In one aspect, the present invention provides an
1solated IL-1F8 polypeptide that agonizes signal transduc-
tion/activation through IL-1Rrp2, where the IL-1F8 polypep-
tide contains the sequence Ile-Arg-Asp, which matches the
consensus (@XD described i FIG. 1, and wherein the
polypeptide comprises nine amino acids on the N-terminal
side of the above-referenced 1soleucine. In one embodiment
the IL-1F8 polypeptide 1s a human IL-1F8 polypeptide. In
one embodiment, the IL-1F8 polypeptide of the invention
comprises an amino acid sequence having an 1soleucine at
position ten of 1ts 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 mvention com-
prises an amino acid sequence having an 1soleucine at posi-
tion ten of 1ts 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 1soleucine at
position ten of 1ts 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 1soleucine 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% 1dentity to SEQ ID NO 3 and an 1soleucine at position
ten, position ten being relative to the N-terminal amino acid at
position one of the IL-1F8 amino acid sequence of the inven-
tion. In some embodiments, the 1solated IL-1F8 polypeptide
of the invention agomizes signal transduction/activation
tfn‘ough IL-1Rrp2 more than the IL-1F8 polypeptide having
the amino acid sequence of SEQ ID NO 3. In some embodi-
ments, the 1solated IL-1F8 polypeptide of the invention ago-
nizes Slgnal 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.
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The level of signal transduction/activation agonization 1s
measured according to the method described in Example 2B.

[0023] Inanother aspect, the invention provides an 1solated
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 1soleucine at position
ten of 1ts 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)
REAAPKSYAIRDSROMVWVLSGNSLIAAPLSRSIKPVILHLIACRDTEES

DKEKGNMVYLGIKGKDLCLEFCAEIQGKPTLOLKEKNIMDLYVEKI CAQKP
FLEFHNKEGSTSVEFQSVSYPGWEF IATSTTSGOPIFLTKERGITNNTNEY L
DSVE,

(SEQ ID NO 15)
REAAPKSYAIRDSROMVWVLSGNSLIAAPLSRSIKPVILHLIACRDTEES

DKEKGNMVYLGIKGKDLCLEFCAEIQGKPTLOLKEKNIMDLYVEKKAQKPFE
LEFHNKEGSTSVEQSVSYPGWEFIATSTTSGOQPIFLTKERGITNNTNEYLD
SVEDYKDDDDKHHH ;

(SEQ ID NO 1¢6)
MEAAPKSYAIRDSROMVWVLSGNSLIAAPLSRSIKPVILHLIACRDTEES

DKEKGNMVYLGIKGKDLCLEFCAEIQGKPTLOLKEKNIMDLYVEKKAQKPFE
LEFHNKEGSTSVEQSVSYPGWEFIATSTTSGOQPIFLTKERGITNNTNEYLD

SVE
and

(SEQ ID NO 17)
MEAAPKSYATIRDSROMVWVLSGNSLIAAPLSRSIKPVTILHLIACRDTEES

DKEKGNMVYLGIKGKDLCLEFCAEIQGKPTLOLKEKNIMDLYVEKKAQKPFE
LEFHNKEGSTSVEQSVSYPGWEFIATSTTSGOQPIFLTKERGITNNTNEYLD

SVEDYKDDDDICHHH.

[0024] In another embodiment, a nucleic acid sequence
encoding the 1solated IL-1F8 polypeptide of the invention 1s
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 1s provided. In a
particular embodiment, the vector of the invention comprises
a nucleic acid sequence selected from the group consisting of:

(SEQ ID NO 73)
CGCGAGGCAGCACCCAAATCCTATGCTATTCGTCGATTCTCGACAGATG

GTGTGGGTCCTGAGTGGAAATTCTTTAATAGCAGCTCCTCTTAGCCGC
AGCATTAAGCCTGTCACTCTTCATTTAATAGCCTGTAGAGACACAGAA
TTCAGTGACAAGGAARAAGGGTAATATGGTTTACCTGGGAATCAAGGGA
AALAGATCTCTGTCTCTTCTOGTGCAGAAATTCAGGGCAAGCCTACTTTG
CAGCTTAAGGAAAALARAATATCATGGACCTGTATGTGGAGAAGAAAGCA
CAGAAGCCCTTTCTCTTTTTCCACAATAAAGAAGGCTCCACTTCTGTC

TTTCAGTCAGTCTCTTACCCTGGCTGGTTCATAGCCACCTCCACCACA
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-continued
TCAGGACAGCCCATCTTTCTCACCAAGCGAGAGAGGCATAACTAATAAC

ACTAACTTCTACTTAGATTCTGTGGAATAL
and

(SEQ ID NO 74)
ATGGAGGCAGCACCCARAATCCTATGCTATTCETCGATTCTCGACAGATE

GTGTGGGTCCTGAGTGGAAATTCTTTAATAGCAGCTCCTCT TAGCCGC
AGCATTAAGCCTGTCACTCTTCATTTAATAGCCTGTAGAGACACAGAA
TTCAGTGACAAGGAARAAGGGTAATATGGTTTACCTGGGAATCAAGGGA
ARAGATCTCTGTCTCTTCTGTGCAGAAATTCAGGGCAAGCCTACTTTG
CAGCTTAAGGARAAAALRATATCATGGACCTGTATGTGGAGAAGAAAGCA
CAGAAGCCCTTTCTCTTTTTCCACAATAAAGAAGGCTCCACTTCTGTC
TTTCAGTCAGTCTCTTACCCTGGCTGGTTCATAGCCACCTCCACCACA
TCAGGACAGCCCATCTTTCTCACCAAGGAGAGAGGCATAACTAATAAC
ACTAACTTCTACT TAGATTCTGTGGAAGGATCTGGCAGTTCTGACTAC

AAGGACGACGACGACAAGGGCAGTTCTCACCATCACCATCACCACTAG.

In another aspect, a host cell transtected or transduced with a
recombinant vector that directs expression of a nucleic acid
encoding an IL-1F8 polypeptide of the invention 1s provided.
In another aspect, a method of producing an 1solated IL-1F8
polypeptide of the mvention comprising culturing the host
cell transtected 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 1s 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 1s provided. A method of stimulating the
immune system of an immunosuppresed subject, comprising
administering the IL-1F8 polypeptide according of the mnven-
tion to an immunosuppresed subject 1n an amount sutlicient to
stimulate the subject’s immune system 1s provided. In par-
ticular embodiments of the above methods, the subject 1s 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 thereol, particu-
larly proteolytic cleavage to a more active form where activity
1s relative to that of the full length IL-1F8, 1s provided. An
antibody that binds an IL-1F8 polypeptide of the invention,
and prevents signal transduction/activation through
IL-1FRrp2 1s also provided. In some embodiments, an anti-
body binding an IL-1F8 polypeptide selected from the group
consisting of: SEQ IDNO 14, SEQIDNO 15, SEQ IDNO 16
and SEQ ID NO 17, 1s provided. In some embodiments, the
IL-1F8 antibody of the mvention, 1s 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 mvention and a physiologically
acceptable diluent, excipient or carrier.

[0027] Theinvention 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 1n an amount sufficient to ameliorate
at least one symptom mediated by IL-1Rrp2 of the condition.
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In one embodiment, the condition to be treated 1s an inflam-
matory condition of the skin, lungs or airways mediated by
IL-1Rrp2. In a particular embodiment, the condition to be
treated 1s 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 retlux disease,
arthritic conditions including, rheumatoid arthritis, psoriatic
arthritis, and osteoarthritis.

[0028] In one aspect, the present invention provides an
1solated IL-1F9 polypeptide that agonizes signal transduc-
tion/activation through IL-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 mine amino acids on the
N-terminal side of the above-referenced isoleucine. In one
embodiment the IL-1F9 polypeptide 1s a human IL-1F9
polypeptide. In one embodiment, the IL-1F9 polypeptide of
the invention comprises an amino acid sequence having an
1soleucine at position ten of 1ts 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 1ts 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 1soleucine at
position ten of 1ts 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 mven-
tion, comprises an amino acid sequence having a 1soleucine 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% 1dentity to
SEQ ID NO 4 and an 1soleucine 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 1solated 1L-1F9 polypeptide of the mven-
tion agomizes signal transduction/activation through
IL-1Rrp2 morethanthe IL-1F9 polypeptide having the amino
acid sequence of SEQ ID NO 4. In some embodiments, the
1solated IL-1F9 polypeptide of the invention agonizes signal
transduction/activation through IL-1Rrp2 more than about 3
fold, 10 fold, 50 fold, 100 fold, 600 fold, 1,000 fold, 3,000
told, 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 SEQIDNO 4.
The level of signal transduction/activation agonization 1s
measured according to the method described 1n Example 2B.

[0030] Inanother aspect, the invention provides an 1solated
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 1soleucine at position
ten of 1ts amino acid sequence, position ten being relative to
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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 18)
SMCKPITGTINDLNQOVWTLOGONLVAVPRSDSVITPVIVAVITCKYPEAL

EQGRGDPIYLGIONPEMCLYCEKVGEQPTLOLKEQKIMDLYGQPEPVKPFE
LEYRAKTGRTSTLESVAEFPDWEFIASSKRDOQPIILTSELGKSYNTAFELNI
ND,

(SEQ ID NO 19)
SMCKPITGTINDLNQOVWT LOGONLVAVPRSDSVTPVIVAVITCKYPEAL

EQGRGDPIYLGIONPEMCLYCEKVGEQPTLOLKEQKIMDLYGOPEPVKPFE
LEYRAKTGRTSTLESVAFPPDWEF IASSKRDOQPIILTSELGKSYNTAFELN
INDDYKDDDDKHHH,

(SEQ ID NO 20)
MMCKPITGTINDLNOQOQVWTLOGONLVAVPRSDSVTPVIVAVITCKYPEAL

EQGRGDPIYLGIQONPEMCLYCEKVGEQPTLOLKEQKIMDLYGOQPEPVKPFE
LEYRAKTGRTSTLESVAFPDWFIASSKRDOPIILTSELGKSYNTAFELNI

ND
and

(SEQ ID NO 21)
MMCKPITGTINDLNOOVWTLOGONLVAVPRSDSVTPVTVAVITCKYPEAL

EQGRGDPIYLGIONPEMCLYCEKVGEQPTLOLKEQKIMDLYGOQPEPVKPFE
LEYRAKTGRTSTLESVAFPDWEFIASSKRDOPIILTSELGKSYNTAFELNI

NDDYKDDDDKHHH .

[0031] In another embodiment, a nucleic acid sequence
encoding the 1solated IL-1F9 polypeptide of the invention 1s
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 1s provided. In a
particular embodiment, the vector comprises a nucleic acid
sequence selected from the group consisting of:

(SEQ ID NO 75)
TCAATGTGTAAACCTAT TACTGGGACTATTAATGATTTGAATCAGCAAGT

GTGGACCCTTCAGGGTCAGAACCTTGTGGCAGTTCCACGAAGTGACAGTG
TGACCCCAGT CACTGTTGCTGTTATCACATGCAAGTATCCAGAGGCTCTT
GAGCAAGGCAGAGGGGATCCCATTTATTTGGGAATCCAGAATCCAGAAAT
GTGTTTGTATTGTGAGAAGGTTGGAGAACAGCCCACATTGCAGCTAAAAG
AGCAGAAGATCATGGATCTGTATGGCCAACCCGAGCCCGTGAAACCCTTC
CTTTTCTACCGTGCCAAGACTGOTAGGACCTCCACCCTTGAGTCTGETGGC
CTTCCCGGACTGGETTCATTGCCTCCTCCAAGAGAGACCAGCCCATCATTC
TGACTT CAGAACT TGGGAAGT CATACAACACTGCCTTTGAATTAAATATA
AATGACTAA,

(SEQ ID NO 76)
ATCTCAATGTGTAAACCTATTACTGECACTATTAATGATTTCGAATCAGCA

AGTGTGGACCCTT CAGGGT CAGAACCTTGTGGCAGTTCCACGAAGTGACA
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-continued
GTGTGACCCCACTCACTETTGCTETTATCACATGCAAGTATCCAGAGGCT

CTTGAGCAAGGCAGAGGGGATCCCATTTATTTGGGAATCCAGAATCCAGA
AATGTGTTTGTATTGTGAGAAGGTTGGAGAACAGCCCACATTGCAGCTAA
AAGAGCAGAAGATCATGGATCTGTATGGCCAACCCGAGCCCGTGAAACCC
TTCCTTTTCTACCGTGCCAAGACTGGTAGGACCTCCACCCTTGAGTCTGT
GGCCTTCCCGGACTGGTTCATTGCCTCCTCCAAGAGAGACCAGCCCATCA
TTCTGACT TCAGAACTTGGGAAGTCATACAACACTGCCTTTGAATTAAAT
ATAAATGACAGATCTGGCAGT TCTGACTACAAGGACGACGACGACAAGGG

CAGTTCTCACCATCACCATCACCACTAG
and

(SEQ ID NO 77)
ATGATGTGTAAACCTATTACTGGGACTATTAATGATTTGAATCAGCAAGT

GTGGACCCTTCAGGGTCAGAACCTTGTGGCAGTTCCACGAAGTGACAGTG
TGACCCCAGT CACTGTTGCTGTTATCACATGCAAGTATCCAGAGGCTCTT
GAGCAAGGCAGAGGGGATCCCATTTATTTGGGAATCCAGAATCCAGAAAT
GIGTTTGTATTGTGAGAAGGT TGGAGAACAGCCCACATTGCAGCTAAAALG
AGCAGAAGATCATGGATCTGTATGGCCAACCCGAGCCCOGTGAAACCCTTC
CTTTTCTACCGTGCCAAGACTGGTAGGACCTCCACCCTTGAGTCTGTGGC
CTTCCCGGACTGGTTCATTGCCTCCTCCAAGAGAGACCAGCCCATCATTC
TGACTTCAGAACTTGGGAAGTCATACAACACTGCCTTTGAATTAAATATA
AATGACAGATCTGGCAGTTCTGACTACAAGGACGACGACGACAAGGGCAG

TTCTCACCATCACCATCACCACTAG.

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 1s provided.
In another aspect, a method of producing an 1solated 1L-1F9
polypeptide of the mvention comprising culturing the host
cell transtected 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 1s 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 1s provided. A method of stimulating the
immune system of an immunosuppresed subject, comprising
admlmstermg the IL-1F9 polypeptide according of the inven-
tion to an Immuno suppresed subject 1n an amount sutficient to
stimulate the subject’s immune system 1s 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
IL-1F9, and prevents proteolytic cleavage thereol, particu-
larly proteolytic cleavage to a more active form where activity
1s relative to that of the full length IL-1F9, 1s provided. An
antibody that binds an IL-1F9 polypeptide of the ivention,
and prevents signal transduction/activation through
IL-1FRrp2 1s also provided. In some embodiments, an anti-
body binding an IL-1F9 polypeptide selected from the group
consisting of: SEQ ID NO 18, SEQ ID NO 19, SEQ ID NO 20
and SEQ ID NO 21, 1s provided. In some embodiments, the
IL-1F9 antibody of the mvention, 1s a monoclonal antibody,
particularly a chimeric antibody, a humanized antibody or a
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tully 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] Theinvention 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 1n an amount sufficient to ameliorate
at least one symptom mediated by IL-1Rrp2 of the condition.
In one embodiment, the condition to be treated 1s an inflam-
matory condition of the skin, lungs or airways mediated by
IL-1Rrp2. In a particular embodiment, the condition to be
treated 1s selected from the group consisting ol psoriasis,
seborrheic dermatitis, atopic dermatitis, mncluding chronic
atopic dermatitis, allergic contact dermatitis, lichen simplex
chronicus, pityriasis rubra pilaris, nummular dermatitis,

asthma, allergic rhinitis, gastro-esophageal retlux disease,

arthritic conditions including, rheumatoid arthritis, psoriatic
arthritis, and osteoarthritis. In particular embodiments of the
above methods, the subject 1s a human.

[0035] In another aspect, the invention provides a method
of identilying a protease that cleaves an 1L-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 1f the
IL-1 family member has been proteolytically cleaved. The
invention further provides a method of 1dentitying an inhibi-
tor of a protease that cleaves an IL-1 family member com-
prising contacting the protease with the IL-1 family member
in the presence, and absence, of a molecule that 1s a potential
inhibitor, under conditions promoting proteolytic cleavage of
the IL-1 family member, and determining 11 the IL-1 family
member has been proteolytically cleaved, wherein 11 the IL-1
family member 1s not cleaved or 1s cleaved to a lesser degree
in the presence of the molecule, the molecule i1s an inhibitor.

DETAILED DESCRIPTION

[0036] 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 com-
peting with IL-1 family members that require IL-1Rrp2 for
signaling (hereinafter “IL-1Rrp2 requiring polypeptides”, for
example, IL-1F3, F6, F8 and F9). Also provided are nucleic
acids, and dermvatives and fragments thereotf, encoding such
IL-1 family members. The mnvention further provides antigen
binding proteins that bind to these IL.-1 family members. The
provided methods include, for example, methods of 1dentify-
ing and/or 1solating a protease that cleaves such an IL-1
family member, methods of making, identifying, or 1solating
molecules 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 inter-
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 mvention 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 1s a (Met
or Ile)-Xaa-Asp sequence present 1in each of the IL-1 famaly
members known to require IL-1Rrp2 for signaling (IL-1F5,
F6, F8 and F9), which 1s marked by underliming of the Met/Ile
and the Asp residues. An IL-1Rrp2 requiring polypeptide
having an N-terminus nine residues upstream of the Met/Ile1s
highly active, whereas an IL-1Rrp2 requiring polypeptide
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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 nitially, 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 1n Example 1
below.

[0038] Polynucleotide and polypeptide sequences
described herein are indicated using standard one- or three-
letter abbreviations. Unless otherwise i1ndicated, 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 3' 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 1t
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 1n 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 1n 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 Labora-

tory Press, Cold Spring Harbor, N.Y. (1989) and Ausubel et
al., Current Protocols in Molecular Biology, Greene Publish-
ing Associates (1992), and Harlow and Lane Antibodies: A
Laboratory 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 speci-
fications, as commonly accomplished in the art or as
described herein. The terminology used 1n connection with,
and the laboratory procedures and techmques of, analytical
chemistry, synthetic organic chemistry, and medicinal and
pharmaceutical chemistry described herein are those well
known and commonly used 1n the art. Standard techniques
can be used for chemical syntheses, chemical analyses, phar-
maceutical preparation, formulation, and delivery, and treat-
ment of patients.

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

[0041] The term “1solated molecule” (where the molecule
1s, for example, a polypeptide, a polynucleotide, or an anti-
body) 1s a molecule that by virtue of 1ts origin or source of
derivation (1) 1s not associated with naturally associated com-
ponents that accompany 1t 1n 1ts native state, (2) 1s substan-
tially free of other molecules from the same species (3) 1s
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expressed by a cell from a different species, or (4) does not
occur 1n nature. Thus, a molecule that 1s chemically synthe-
s1zed, or synthesized in a cellular system different from the
cell from which 1t naturally originates, will be “isolated” from
its naturally associated components. A molecule also may be
rendered substantially free of naturally associated compo-
nents by 1solation, using purification techniques well known
in the art. Molecule purity or homogeneity may be assayed by
a number of means well known 1n 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 technmiques well known 1n the art.
For certain purposes, higher resolution may be provided by
using HPLC or other means well known 1n the art for purifi-
cation.

[0042] The terms “IL-1Rrp2 inhibitor” and “L-1Rrp2
antagonist” are used interchangeably. Each 1s a molecule that
detectably 1nhibits at least one function of IL-1Rrp2. Con-
versely, an “IL-1Rrp2 agonist” 1s 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 1t 1s 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 mnhib-
ited by an IL-1Rrp2 mnhibitor, 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 1n 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 1s 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 thereot).

[0043] The terms “peptide,” “polypeptide” and “protein™
cach refers to a molecule comprising two or more amino acid
residues joined to each other by peptide bonds. These terms
encompass, €.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
tull-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 1n length. Fragments can also be, for
example, at most 1,000, 750, 500, 250, 200, 175, 150, 125,
100, 90, 80, 70, 60, 30, 40, 30, 20, 15, 14, 13, 12, 11, or 10
amino acids 1n length. A fragment can further comprise, at
either or both of 1ts 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).

[0045] Polypeptides of the invention include polypeptides
that have been modified in any way and for any reason, for
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example, to: (1) reduce susceptibility to proteoly51s (2)
reduce susceptibility to oxidation, (3) alter binding aifinity
for forming protein complexes, (4) alter binding aifinities,
and (4) conter or modily other physicochemical or ﬁmctional
properties. Analogs include muteins of a polypeptide. For
example, single or multiple amino acid substitutions (e.g.,
conservative amino acid substitutions) may be made 1n the
naturally occurring sequence (e.g., in the portion of the
polypeptide outside the domain(s) forming intermolecular
contacts. A “conservative amino acid substitution™ 1s 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 1n 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. 13:29 (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 efiect. Generally, peptidomimet-
ics are structurally similar to a paradigm polypeptide (1.¢., 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 of: —CH,NH—,
—CH,S—, —CH,—CH,—, —CH—/CH-(c1s and trans),

—COCH2 : CH(OH)CH —, and —CH,SO—, by meth-
ods well known 1n the art. Systematic substitution of one or
more amino acids ol 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 1n 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.

[0047] A “variant” ol 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 mvention include
fusion proteins.

[0048] A “derivative” of a polypeptide 1s a polypeptide
(e.g., an antibody) 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, 1 addition to
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antibodies comprising two full-length heavy chains and two
tull-length light chains, derivatives, variants, fragments, and
muteins thereof, examples of which are described below.

[0049] An “antigen binding protein” 1s a protein compris-
ing a portion that binds to an antigen and, optionally, a scat-
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
(c.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 scatfold
or artificial scatfold with one or more graited complementa-
rity determining regions (CDRs) or CDR derivatives. Such
scalfolds include, but are not limited to, antibody-derived
scalfolds comprising mutations introduced to, for example,
stabilize the three-dimensional structure of the antigen bind-
ing protein as well as wholly synthetic scail

olds comprising,
for example, a biocompatible polymer. See, for example,
Korndorfer et al., 2003, Proteins: Structure, Function, and
Biomformatics, Volume 53, Issue 1:121-129; Roque et al.,
2004, Biotechnol. Prog. 20:639-654. In addltlon peptlde
antlbody mimetics (“PAMSs™) can be used, as well as scatfolds
based on antibody mimetics utilizing fibronection compo-
nents as a scatlold.

[0050] An antigen binding protein can have, for example,
the structure of a naturally occurring immunoglobulin. An
“immunoglobulin™ 1s a tetrameric molecule. In a naturally
occurring immunoglobulin, each tetramer 1s composed ol 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 1sotype as IgM, 1gD, IgG, IgA, and IgE,
respectively. Within light and heavy chains, the vanable 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 1ts 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)
jomed by three hypervariable regions, also called comple-
mentarity determining regions or CDRs. From N-terminus to
C-terminus, both light and heavy chains comprise the
domains FR1, CDR1, FR2, CDR2, FR3, CDR3 and FR4. The
assignment of amino acids to each domain 1s in accordance
with the definitions of Kabat et al. in Sequences of Proteins of
Immunological Interest, 5 Ed., US Dept. of Health and
Human Services, PHS, NIH, NIH Publication no. 91-3242,
1991.

[0052] Antibodies can be obtained from sources such as
serum or plasma that contain immunoglobulins having varied
antigenic specificity. If such antibodies are subjected to ailin-
ity purification, they can be enriched for a particular antigenic
specificity. Such enriched preparations of antibodies often
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consist of less than about 10% antibody having specific bind-
ing activity for the particular antigen. The percentage of anti-
gen-specific antibody can be increased by using multiple
purification steps. Antibodies that are enriched by affinity
purification using the antigen are often referred to as “mono-
specific.”

[0053] An “antibody” refers to an intact immunoglobulin
or to an antigen binding portion thereof that competes with
the intact antibody for specific binding, unless otherwise
specified. Antigen binding portions may be produced by
recombinant DNA techniques or by enzymatic or chemical
cleavage of intact antibodies. Antigen binding portions
include, inter alia, Fab, Fab', F(ab'),, Fv, domain antibodies
(dAbs), and CDR fragments, single-chain antibodies (scFv),
chimeric antibodies, diabodies, triabodies, tetrabodies, and
polypeptides that contain at least a portion of an immunoglo-
bulin that 1s sufficient to confer specific antigen binding to the
polypeptide.

[0054] Complementarity determining regions (CDRs) and
framework regions (FR) of a given antibody may be identified
using the system described by Kabat et al. in Sequences of
Proteins of Immunological Interest, 5th Ed., US Dept. of
Health and Human Services, PHS, NIH, NIH Publication no.
91-3242, 1991. One or more CDRs may be incorporated into
a molecule either covalently or noncovalently to make it an
antigen binding protein. An antigen binding protein may
incorporate the CDR(s) as part of a larger polypeptide chain,
may covalently link the CDR(s) to another polypeptide chain,
or may incorporate the CDR(s) noncovalently. The CDRs
permit the antigen binding protein to specifically bind to a
particular antigen of interest.

[0055] An antigen binding protein may have one or more
binding sites. If there 1s more than one binding site, the
binding sites may be identical to one another or may be
different. For example, a naturally occurring human immu-
noglobulin typically has two 1dentical binding sites, while a
“bispecific” or “bifunctional” antibody has two different
binding sites.

[0056] The term “human antibody™ includes all antibodies
that have one or more variable and constant regions derived
from human mmmunoglobulin sequences. In one embodi-
ment, all of the variable and constant domains are derived
from human immunoglobulin sequences (a fully human anti-
body). These antibodies may be prepared 1n a variety of ways,
examples ol which are described below, including through
the immunization with an antigen of interest of a mouse that
1s genetically modified to express antibodies derived from
human heavy and/or light chain-encoding genes.

[0057] A “humanized antibody™ has a sequence that differs
from the sequence of an antibody derived from a non-human
species by one or more amino acid substitutions, deletions,
and/or additions, such that the humanized antibody 1s less
likely to imnduce an immune response, and/or induces a less
severe 1mmune response, as compared to the non-human
species antibody, when 1t 1s administered to a human subject.
In one embodiment, certain amino acids 1n the framework and
constant domains of the heavy and/or light chains of the
non-human species antibody are mutated to produce the
humanized antibody. In another embodiment, the constant
domain(s) from a human antibody are fused to the variable
domain(s) of a non-human species. In another embodiment,
one or more amino acid residues 1 one or more CDR
sequences of a non-human antibody are changed to reduce the
likely immunogenicity of the non-human antibody when 1t 1s
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administered to a human subject, wherein the changed amino
acid residues either are not critical for immunospecific bind-
ing of the antibody to 1ts antigen, or the changes to the amino
acid sequence that are made are conservative changes, such
that the binding of the humanized antibody to the antigen 1s
not significantly worse than the binding of the non-human

antibody to the antigen. Examples of how to make humanized
antibodies may be found i U.S. Pat. Nos. 6,054,297, 5,886,
152 and 5,877,293.

[0058] The term “chimeric antibody” refers to an antibody
that contains one or more regions from one antibody and one
or more regions from one or more other antibodies. In one
example of a chimeric antibody, a portion of the heavy and/or
light chain 1s 1dentical with, homologous to, or derived from
an antibody from a particular species or belonging to a par-
ticular antibody class or subclass, while the remainder of the
chain(s) 1s/are 1dentical with, homologous to, or derived from
an antibody (-1es) from another species or belonging to
another antibody class or subclass. Also included are frag-
ments of such antibodies that exhibit the desired biological
activity (1.e., the ability to specifically bind an IL-1 family
member). See, e.g., U.S. Pat. No. 4,816,567 and Morrison,
1985, Science 229:1202-07.

[0059] A “‘neutralizing antibody” or “an inhibitory anti-
body” 1s an antibody that inhibits the proteolytic activation of
an 1L-1 family member when an excess of the anti-IL-1
family member antibody reduces the amount of activation by
at least about 20% using an assay such as those described
herein in the Examples. In various embodiments, the antibody
reduces the amount of amount of proteolytic activation of an
IL-1 family member by at least 30%, 40%, 50%, 60%, 70%,
75%, 80%, 85%, 90%, 95%, 97%, 99%, and 99.9%.

[0060] Fragments or analogs of antibodies can be readily
prepared by those of ordinary skill in the art following the
teachings of this specification and using techniques well-
known 1n the art. Preferred amino- and carboxy-termini of
fragments or analogs occur near boundaries of functional
domains. Structural and functional domains can be 1dentified
by comparison of the nucleotide and/or amino acid sequence
data to public or proprietary sequence databases. Computer-
1zed comparison methods can be used to 1dentily sequence
motifs or predicted protein conformation domains that occur
in other proteins of known structure and/or function. Methods
to 1dentily protein sequences that fold into a known three-
dimensional structure are known. See, e.g., Bowie et al.,

1991, Science 253:164.

[0061] A “CDR grafted antibody” 1s an antibody compris-
ing one or more CDRs derived from an antibody of a particu-
lar species or 1sotype and the framework of another antibody
of the same or different species or 1sotype.

[0062] A “multi-specific antibody™ 1s an antibody that rec-
ognizes more than one epitope on one or more antigens. A
subclass of this type of antibody 1s a “bi-specific antibody”™
which recognizes two distinct epitopes on the same or difier-
ent antigens.

[0063] An antigen binding protein “specifically binds™ to
an antigen (e.g., a human IL-1 family member) 11 it binds to
the antigen with a dissociation constant of 1 nanomolar or
less.

[0064] An “antigen binding domain,” “‘antigen binding
region,” or “antigen binding site” 1s a portion of an antigen
binding protein that contains amino acid residues (or other
moieties) that interact with an antigen and contribute to the
antigen binding protein’s specificity and atffinity for the anti-
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gen. For an antibody that specifically binds to its antigen, this
will include at least part of at least one of 1ts CDR domains.

[0065] An “epitope” 1s the portion of a molecule that 1s
bound by an antigen binding protein (e.g., by an antibody). An
epitope can comprise non-contiguous portions of the mol-
ecule (e.g., 1n a polypeptide, amino acid residues that are not
contiguous 1n the polypeptide’s primary sequence but that, 1n
the context of the polypeptide’s tertiary and quaternary struc-
ture, are near enough to each other to be bound by an antigen
binding protein).

[0066] The “percentidentity” of two polynucleotide or two
polypeptide sequences 1s determined by comparing the
sequences using the GAP computer program (a part of the
GCG Wisconsin Package, version 10.3 (Accelrys, San Diego,
Calif.)) using its default parameters.

[0067] The terms “polynucleotide,” “oligonucleotide” and
“nucleic acid” are used interchangeably throughout and
include DNA molecules (e.g., cDNA or genomic DNA), RNA
molecules (e.g., mRNA), analogs of the DNA or RNA gen-
erated using nucleotide analogs (e.g., peptide nucleic acids
and non-naturally occurring nucleotide analogs), and hybrids
thereot. The nucleic acid molecule can be single-stranded or
double-stranded. In one embodiment, the nucleic acid mol-
ecules of the mvention comprise a contiguous open reading
frame encoding an antibody, or a fragment, derivative,
mutein, or variant thereot, of the invention.

[0068] Two single-stranded polynucleotides are ‘“‘the
complement” of each other if their sequences can be aligned
in an anti-parallel orientation such that every nucleotide 1n
one polynucleotide 1s opposite its complementary nucleotide
in the other polynucleotide, without the introduction of gaps,
and without unpaired nucleotides at the 5' or the 3' end of
either sequence. A polynucleotide 1s “complementary” to
another polynucleotide if the two polynucleotides can hybrid-
1ze to one another under moderately stringent conditions.
Thus, a polynucleotide can be complementary to another
polynucleotide without being 1ts complement.

[0069] A “‘vector” 1s a nucleic acid that can be used to
introduce another nucleic acid linked to 1t into a cell. One type
of vector 1s a “plasmid,” which refers to a linear or circular
double stranded DNA molecule into which additional nucleic
acid segments can be ligated. Another type of vector 1s a viral
vector (e.g., replication defective retroviruses, adenoviruses
and adeno-associated viruses), wherein additional DNA seg-
ments can be introduced into the viral genome. Certain vec-
tors are capable of autonomous replication 1n a host cell into
which they are introduced (e.g., bacterial vectors comprising
a bacterial origin of replication and episomal mammalian
vectors). Other vectors (e.g., non-episomal mammalian vec-
tors) are mtegrated into the genome of a host cell upon intro-
duction 1nto the host cell, and thereby are replicated along
with the host genome. An “expression vector” 1s a type of
vector that can direct the expression of a chosen polynucle-
otide.

[0070] A nucleotide sequence 1s “operably linked” to a
regulatory sequence if the regulatory sequence affects the
expression (e.g., the level, timing, or location of expression)
of the nucleotide sequence. A “regulatory sequence” 1s a
nucleic acid that atlects the expression (e.g., the level, timing,
or location of expression) of a nucleic acid to which 1t 1s
operably linked. The regulatory sequence can, for example,
exert its elfects directly on the regulated nucleic acid, or
through the action of one or more other molecules (e.g.,
polypeptides that bind to the regulatory sequence and/or the
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nucleic acid). Examples of regulatory sequences include pro-
moters, enhancers and other expression control elements
(e.g., polyadenylation signals). Further examples of regula-
tory sequences are described in, for example, Goeddel, 1990,
Gene Expression Technology: Methods 1n Enzymology 185,
Academic Press, San Diego, Calif. and Baron et al., 1995,
Nucleic Acids Res. 23:3605-06.

[0071] A “host cell” 1s a cell that can be used to express a
nucleic acid, e.g., a nucleic acid of the invention. A host cell
can be a prokaryote, for example, E. coli, or it can be a
cukaryote, for example, a single-celled eukaryote (e.g., a
yeast or other fungus), a plant cell (e.g., a tobacco or tomato
plant cell), an animal cell (e.g., a human cell, a monkey cell,
a hamster cell, a rat cell, a mouse cell, or an sect cell) or a

hybridoma. Examples of host cells include the COS-7 line of
monkey kidney cells (ATCC CRL 1631) (see Gluzman et al.,

1981, Cell 23:175), L cells, C127 cells, 3T3 cells (ATCC CCL
163), Chinese hamster ovary (CHO) cells or their derivatives
such as Veggie CHO and related cell lines which grow 1n

serum-iree media (see Rasmussen et al., 1998, Cytotechnol-
ogy 28:31) or CHO strain DX-B11, which i1s deficient 1n

DHEFR (see Urlaub et al., 1980, Proc. Natl. Acad. Sc1. USA
77:4216-20), HeLacells, BHK (ATCC CRL 10) cell lines, the
CV1/EBNA cell line derived from the African green monkey
kidney cell line CV1 (ATCC CCL 70) (see McMahan et al.,
1991, EMBO 1. 10:2821), human embryonic kidney cells
such as 293, 293 EBNA or MSR 293, human epidermal A431
cells, human Colo205 cells, other transformed primate cell
lines, normal diploid cells, cell strains derived from 1n vitro
culture of primary tissue, primary explants, HL.-60, U937,
HaK or Jurkat cells. Typically, a host cell 1s a cultured cell that
can be transformed or transiected with a polypeptide-encod-
ing nucleic acid, which can then be expressed in the host cell.
The phrase “recombinant host cell” can be used to denote a
host cell that has been transformed or transfected with a
nucleic acid to be expressed. A host cell also can be a cell that
comprises the nucleic acid but does not express 1t at a desired
level unless a regulatory sequence 1s imtroduced 1nto the host
cell such that 1t becomes operably linked with the nucleic
acid. It 1s understood that the term host cell refers not only to
the particular subject cell but also to the progeny or potential
progeny of such a cell. Because certain modifications may
occur 1n succeeding generations due to, e.g., mutation or
environmental influence, such progeny may not, in fact, be
identical to the parent cell, but are still included within the
scope of the term as used herein.

IL-1Rrp2 Requiring IL-1 Family Members

[0072] In one aspect, the present invention provides pro-
teins (e.g., IL-1 family members, derivative, muteins and
variants thereol) that require IL-1Rrp2 for signaling, e.g.,
human IL-1 F3, F6, F8 and F9. The IL-1 family members in
accordance with the present invention 1nclude proteins that
inhibit a biological activity of IL-1Rrp2, as well as proteins
that stimulate a biological activity of IL-1Rrp2. Examples of
such biological activities include activation of multiple
kinase pathways, including ERK, p38MAPK, INK, and IKK.
In the skin, IL-1Rrp2 signaling can lead to an acanthotic,
hyperkeratotic epidermais that resembles psoriatic skin, and in
the lung 1t causes the recruitment of neutrophils.

[0073] Diailerent IL-1 family members may utilize different
domains of IL-1Rrp2 for signaling, or act by different mecha-
nisms of action. Examples include but are not limited to
proteins that cause signal transduction via IL-1Rrp2, and
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proteins that mhibit signal transduction. The site of action
may be, for example, intracellular (e.g., by interfering with an
intracellular signaling cascade) or extracellular. An antago-
nistic protein need not completely inhibit IL-1Rrp2 activity to
find use 1n the present invention; rather, antagonistic proteins
that reduce a particular activity of IL-1Rrp2 are contemplated
for use as well. Discussions herein of particular mechanisms
ol action for antagonistic proteins in treating particular dis-
cases are 1llustrative only, and the methods presented herein
are not bound thereby.

[0074] Otherdenivatives of the IL-1 family members within
the scope of this invention include covalent or aggregative
conjugates of the proteins, or fragments thereof, with other
proteins or polypeptides, such as by expression of recombi-
nant fusion proteins comprising heterologous polypeptides
tused to the N-terminus or C-terminus of an IL-1Rrp2 requir-
ing protein. For example, the conjugated peptide may be a
heterologous signal (or leader) polypeptide, e.g., the yeast
alpha-factor leader, or a peptide such as an epitope tag.
IL-1Rrp2 requiring protein-containing fusion proteins can
comprise peptides added to facilitate purification or 1dentifi-
cation of IL-1Rrp2 requiring polypeptides (e.g., poly-His).
An IL-1Rrp2 requiring polypeptides also can be linked to the
FLAG® peptide (DYKDDDDK; SEQ ID NO:5), described
in Hopp et al., Bio/lechnology 6:1204, 1988, and U.S. Pat.
No. 5,011,912. The FLAG peptide 1s highly antigenic and
provides an epitope reversibly bound by a specific mono-
clonal antibody (mAb), enabling rapid assay and facile puri-
fication of expressed recombinant protein. Reagents useful
for preparing fusion proteins 1n which the FLAG peptide 1s
fused to a given polypeptide are commercially available
(S1gma, St. Louis, Mo.).

[0075] Additional, useful tag proteins include green fluo-
rescent protein (GFP; Chalfie et al., Science 263:802, 1994),
an N-terminal peptide that contains recognition sites for a
monoclonal antibody, a specific endopeptidase, and a site-
specific protein kinase (PKA; Blanar and Rutter, Science
256:1014, 1992), birA (Altman et al., Science 274:94, 1996)
and glutathione S transferase (GST: Smith and Johnson, Gene
67:31, 1988).

[0076] Oligomers that contain one or more IL-1Rrp2
requiring proteins may be employed as agonists or antago-
nists. Oligomers may be in the form of covalently-linked or
non-covalently-linked dimers, trimers, or higher oligomers.
Oligomers comprising two or more 1L-1Rrp2 requiring pro-
teins are contemplated for use, with one example being a
homodimer. Other oligomers include heterodimers, homotri-
mers, heterotrimers, homotetramers, heterotetramers, etc.

[0077] One embodiment is directed to oligomers compris-
ing multiple IL-1Rrp2 requiring proteins joined via covalent
or non-covalent interactions between peptide moieties fused
to the IL-1Rrp2 requiring proteins. Such peptides may be
peptide linkers (spacers), or peptides that have the property of
promoting oligomerization. Leucine zippers and certain
polypeptides dertved from antibodies are among the peptides
that can promote oligomerization of IL-1Rrp2 requiring pro-
teins attached thereto, as described in more detail below.

[0078] In particular embodiments, the oligomers comprise
from two to four IL-1Rrp2 requiring proteins. The IL-1Rrp2
requiring proteins of the oligomer may be in any form, such as
any of the forms described above, e.g., variants or fragments.
Preferably, the oligomers comprise IL-1Rrp2 requiring pro-
teins that have activity (1.e., IL-1Rrp2 agonistic or antagonis-
tic activity).
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[0079] In one embodiment, an oligomer 1s prepared using
polypeptides derived from immunoglobulins. Preparation of
fusion proteins comprising certain heterologous polypeptides
fused to various portions of antibody-derived polypeptides

(including the Fc domain) has been described, e.g., by Ash-
kenazi et al., 1991, PNAS USA 88:10535; Byr et al., 1990,

Nature 344:6'7'7; and Hollenbaugh et al., 1992 “Construction
of Immunoglobulin Fusion Proteins,” in Current Protocols in
Immunology, Suppl. 4, pages 10.19.1-10.19.11.

[0080] Oneembodiment of the present invention is directed
to a dimer comprising two fusion proteins created by fusing
an IL-1Rrp2 requiring polypeptides or fragment thereof to the
Fc region of an antibody. The dimer can be made by, for
example, mserting a gene fusion encoding the fusion protein
into an appropriate expression vector, expressing the gene
fusion 1n host cells transformed with the recombinant expres-
sion vector, and allowing the expressed fusion protein to
assemble much like antibody molecules, whereupon inter-
chain disulfide bonds form between the Fc moieties to yield
the dimer.

[0081] The term “Fc¢ polypeptide” as used herein includes
natrve and mutein forms of polypeptides derived from the Fc
region of an antibody. Truncated forms of such polypeptides
containing the hinge region that promotes dimerization also
are ncluded. Fusion proteins comprising Fc moieties (and
oligomers formed there from) offer the advantage of facile
purification by affinity chromatography over Protein A or
Protein G columns.

[0082] One suitable Fc polypeptide, described in PCT
application WO 93/10151 (hereby incorporated by refer-
ence), 1s a single chain polypeptide extending from the N-ter-
minal hinge region to the native C-terminus of the Fc region
of a human IgG1 antibody. Another useful Fc polypeptide 1s

the Fc mutein described 1in U.S. Pat. No. 5,457,035 and 1n
Baum et al., 1994, EMBO J. 13:3992-4001. The amino acid
sequence of this mutein 1s i1dentical to that of the native Fc
sequence presented 1n WO 93/10151, except that amino acid
19 has been changed from Leu to Ala, amino acid 20 has been
changed from Leu to Glu, and amino acid 22 has been
changed from Gly to Ala. The mutein exhibits reduced ailin-
ity for Fc¢ receptors.

[0083] In other embodiments, an IL-1Rrp2 requiring
polypeptide or fragment thereof may be substituted for the
variable portion of an antibody heavy and/or light chain.

[0084] Alternatively, the oligomer 1s a fusion protein com-
prising multiple IL-1Rrp2 requiring proteins, with or without
peptide linkers (spacer peptides). Among the suitable peptide
linkers are those described in U.S. Pat. Nos. 4,751,180 and
4,935,233,

[0085] Another method for preparing oligomeric IL-1Rrp2
requiring proteins involves use of a leucine zipper. Leucine
zipper domains are peptides that promote oligomerization of
the proteins 1n which they are found. Leucine zippers were
originally identified 1n several DNA-binding proteins (Land-
schulz et al., 1988, Science 240:1759), and have since been
found 1n a variety of different proteins. Among the known
leucine zippers are naturally occurring peptides and deriva-
tives thereol that dimerize or trimerize. Examples of leucine
zipper domains suitable for producing soluble oligomeric
proteins are described in PC'T application WO 94/10308, and
the leucine zipper derived from lung surfactant protein D
(SPD) described 1n Hoppe et al., 1994, FEBS Letters 344:
191, hereby incorporated by reference. The use of a modified
leucine zipper that allows for stable trimerization of a heter-
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ologous protein fused thereto 1s described 1n Fanslow et al.,
1994, Semin. Immunol. 6:267-78. In one approach, recom-
binant fusion proteins comprising an IL-1Rrp2 requiring pro-
tein, fragment or dertvative fused to a leucine zipper peptide
1s expressed 1n suitable host cells, and the soluble oligomeric
IL-1Rrp2 requiring polypeptides fragments or derivatives
that form are recovered from the culture supernatant.

Antigen Binding Proteins

[0086] The present invention also provides antigen binding
proteins that bind an IL-1Rrp2 requiring polypeptides (for
example, an IL-1Rrp2 agonist or antagonist). Numerous
types of antigen binding proteins and methods of making
them are known 1n the art. In one aspect, the present invention
provides antigen binding proteins that interfere with the pro-
teolytic activation of an IL-1Rrp2 requiring polypeptides.
Such antigen binding proteins can be made against an IL-1
family member such as IL-1F6, F8 or F9 (or F5), or a frag-
ment, variant or derivative thereof, and screened 1n conven-
tional assays for the ability to interfere with proteolytic acti-
vation of the IL-1Rrp2 requiring protein.

[0087] In another aspect, the present invention includes an
antigen binding protein that demonstrates species selectivity,
and an antigen binding protein that has one or more of the
following characteristics: binds to both human and murine
IL-1Rrp2 requiring protein, inhibits the proteolytic activation
of human IL-1Rrp2 requiring protein, inhibits the proteolytic
activation of murine IL-1Rrp2 requiring protein, binds to or
near the proteolytic cleavage site of IL-1Rrp2 requiring pro-

tein, causes relatively little down-regulation of cell-surface
expressed IL-1Rrp2.

[0088] Fragments of antigen binding proteins are also
included. Antigen-binding fragments of antigen binding pro-
teins of the invention may be produced by conventional tech-
niques. Examples of such fragments include, but are not
limited to, Fab and F(ab'), fragments. Antibody fragments
and derivatives produced by genetic engineering techniques
also are contemplated.

[0089] Additional embodiments include chimeric antibod-
1es, €.g2., humanized versions of non-human (e.g., murine)
monoclonal antibodies. Such humanized antibodies may be
prepared by known techniques, and offer the advantage of

reduced immunogenicity when the antibodies are adminis-
tered to humans.

[0090] Also included are human or partially human anti-
bodies prepared 1n non-human animals (for example, mice in
which one or more endogenous immunoglobulin genes have
been 1nactivated and replaced with human immunoglobulin).
Antibodies produced 1n the animal incorporate human 1mmu-
noglobulin polypeptide chains encoded by the human genetic
material introduced 1nto the animal.

[0091] In another aspect, the present invention provides
monoclonal antibodies that bind to IL-1Rrp2 requiring pro-
tein(s). Monoclonal antibodies may be produced using any
technique known 1n the art, e.g., by immortalizing spleen cells
harvested from the transgenic amimal after completion of the
immunization schedule. The spleen cells can be immortalized
using any technique known in the art, e.g., by fusing them
with myeloma cells to produce hybridomas.

[0092] Monoclonal antibodies secreted by a hybridoma cell
line can be purified using any technique known 1in the art.
Hybridomas or mAbs may be further screened to i1dentily
mAbs with particular properties, such as the ability to block
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an IL-1Rrp2 induced activity. Examples of such screens are
provided 1n the examples below.

[0093] Molecular evolution of the complementarity deter-
mining regions (CDRs) 1in the center of the antibody binding
site also has been used to 1solate antibodies with increased
ailinity, for example, antibodies having increased atfinity for
c-erbB-2, as described by Schier et al., 1996, J. Mol. Biol.
263:551. Accordingly, such techniques are useful 1n prepar-
ing antibodies to IL-1Rrp2 requiring proteins.

[0094] Antigen binding proteins may be prepared by any of
a number of conventional techmques. For example, they may
be purified from cells that naturally express them (e.g., an
antibody can be purified from a hybridoma that produces it),
or produced 1n recombinant expression systems, using any
technique known 1n the art. See, for example, Monoclonal
Antibodies, Hybridomas: A New Dimension in Biological

Analyses, Kennet et al. (eds.), Plenum Press, New York
(1980); and Antibodies: A Laboratory Manual, Harlow and

Land (eds.), Cold Spring Harbor Laboratory Press, Cold
Spring Harbor, N.Y., (1988).

[0095] In one aspect, the present invention provides anti-
gen-binding fragments of an anti-IL-1Rrp2 requiring
polypeptides antibody of the invention. Such fragments can
consist entirely of antibody-derived sequences or can com-
prise additional sequences. Examples of antigen-binding
fragments include Fab, F(ab')2, single chain antibodies, dia-
bodies, triabodies, tetrabodies, and domain antibodies. Other
examples are provided in Lunde et al., 2002, Biochem. Soc.

Trans. 30:500-06.

[0096] In another aspect, the present invention provides an
antigen binding protein that binds at or near the protease
cleavage site of human IL-1F6, F8 or F9, or IL-1F3. Antigen
binding proteins that bind to the protease cleavage site can be
made using any technique known 1n the art. For example, such
antigen binding proteins can be 1solated using the full-length
an IL-1Rrp2 requiring protein, or a smaller fragment thereof
comprising or consisting of the protease cleavage site (ex-
amples of which are provided herein). Antigen binding pro-
teins so 1solated can be screened to determine their binding
specificity using any method known in the art (examples of
which are provided herein). Such antigen binding proteins
that function as IL-1Rrp2 antagonists may be employed in
treating any IL-1Rrp2-induced condition, including but not
limited to inflammatory conditions.

[0097] The present invention further provides multi-spe-
cific antigen binding proteins, for example, bispecific antigen
binding protein, e.g., antigen binding protein that bind to two
different epitopes of an IL-1Rrp2 requiring protein, or to an
epitope of one IL-1Rrp2 requiring polypeptide and an epitope
of another IL-1Rrp2 requiring protein, via two different anti-
gen binding sites or regions. Numerous methods of preparing
bispecific antibodies are known 1n the art.

[0098] Although human, partially human, or humanized
antibodies will be suitable for many applications, particularly
those involving admimstration of the antibody to a human
subject, other types of antigen binding proteins will be suit-
able for certain applications. The non-human antibodies of
the invention can be, for example, dertved from any antibody-
producing animal, such as mouse, rat, rabbit, goat, donkey, or
non-human primate (such as monkey (e.g., cynomologous or
rhesus monkey) or ape (e.g., chimpanzee)). Non-human anti-
bodies of the mvention can be used, for example, 1n 1n vitro
and cell-culture based applications, or any other application
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where an immune response to the antibody of the invention
does not occur, 1s insignificant, can be prevented, 1s not a
concern, or 1s desired

Peptibodies

[0099] An additional class of compounds useful in the prac-
tice of the methods of the present mnvention are compounds
sometimes referred to as peptibodies. Such compounds are
biologically active peptides having an 1increased 1n vivo hali-
life and reduced immunogenicity profile. This 1s accom-
plished by fusion of the peptide(s) with a vehicle, as described
in U.S. Pat. No. 6,660,843 (the disclosure of which 1s incor-
porated by reference herein). Briefly, pharmacologically
active compounds are prepared selecting at least one peptide
that modulates the activity of a protein of interest, e€.g., 1n this
case selecting a peptide that antagonizes the activity of an
IL-1Rrp2 requiring polypeptide (e.g., IL-1F6, F8, F9, or
IL-1F5), as in a peptide that inhibits proteolytic cleavage of an
IL-1Rrp2 agomnist; and preparing a fusion protein of the
selected peptide and multimernizing vehicle

[0100] One such vehicle 1s an Fc domain. The peptides
screened as described above are expressed 1n a phage display
library. The vehicle and the peptide may be linked through the
N- or C-terminus of the peptide or the vehicle, as described
further 1n U.S. Pat. No. 6,660,843. Derivatives of the above

compounds are also encompassed by this invention.

[0101] Antagonistic molecules useful 1n the processes of
this invention may be prepared by standard synthetic meth-
ods, recombinant DNA techniques, or any other methods of
preparing peptides and fusion proteins. Compounds of this
invention that encompass non-peptide portions may be syn-
thesized by standard organic chemistry reactions, 1n addition
to standard peptide chemistry reactions when applicable.

[0102] Peptibodies may be used to prepare derivative and
other forms thereot, substantially as described for antibodies.

Nucleic Acids

[0103] In one aspect, the present invention provides 1s0-
lated nucleic acid molecules. The nucleic acids comprise, for
example, polynucleotides that encode all or part of an
IL-1Rrp2 requiring polypeptide, for example, IL-1F5, F6, F8
or F9, one or both chains of an antibody of the invention, or a
fragment, derivative, mutein, or variant thereof, polynucle-
otides sulficient for use as hybridization probes, PCR primers
or sequencing primers for identiiying, analyzing, mutating or
amplifying a polynucleotide encoding a polypeptide, anti-
sense nucleic acids for inhibiting expression of a polynucle-
otide, and complementary sequences of the foregoing. The
nucleic acids can be any length. They can be, for example, 5,
10, 15, 20, 25, 30, 35, 40, 45, 50,775,100, 125,150, 175, 200,
250,300, 350, 400, 450, 500, 750, 1,000, 1,500, 3,000, 5,000
or more nucleotides 1n length, and/or can comprise one or
more additional sequences, for example, regulatory
sequences, and/or be part of a larger nucleic acid, for
example, a vector. The nucleic acids can be single-stranded or
double-stranded and can comprise RNA and/or DNA nucle-
otides, and artificial variants thereotf (e.g., peptide nucleic
acids).

[0104] Changes can be introduced by mutation mnto a
nucleic acid, thereby leading to changes in the amino acid
sequence ol a polypeptide (e.g., an IL-1Rrp2 requiring
polypeptides) that 1t encodes. Mutations can be introduced
using any technique known in the art. In one embodiment, one
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or more particular amino acid residues are changed using, for
example, a site-directed mutagenesis protocol. In another
embodiment, one or more randomly selected residues 1is
changed using, for example, a random mutagenesis protocol.
However 1t 1s made, a mutant polypeptide can be expressed
and screened for a desired property (e.g., binding to IL-1Rrp2

or blocking the proteolytic activation of an IL-1 family mem-
ber such as IL-1F5, F6, F8 or F9).

[0105] In another aspect, the present invention provides
vectors comprising a nucleic acid encoding a polypeptide of
the invention or a portion thereof. Examples of vectors
include, but are not limited to, plasmids, viral vectors, non-
episomal mammalian vectors and expression vectors, for
example, recombinant expression vectors.

[0106] The recombinant expression vectors of the mven-
tion can comprise a nucleic acid of the invention 1n a form
suitable for expression of the nucleic acid 1n a host cell. The
recombinant expression vectors include one or more regula-
tory sequences, selected on the basis of the host cells to be
used for expression, which 1s operably linked to the nucleic
acid sequence to be expressed. Regulatory sequences include
those that direct constitutive expression ol a nucleotide
sequence 1 many types of host cells (e.g., SV40 early gene
enhancer, Rous sarcoma virus promoter and cytomegalovirus
promoter), those that direct expression of the nucleotide
sequence only 1n certain host cells (e.g., tissue-specific regu-
latory sequences, see Voss et al., 1986, Trends Biochem. Sci.
11:287, Mamiatis et al., 1987, Science 236:1237, incorporated
by reference herein 1n their entireties), and those that direct
inducible expression of a nucleotide sequence 1n response to
particular treatment or condition (e.g., the metallothionin
promoter in mammalian cells and the tet-responsive and/or
streptomycin responsive promoter i both prokaryotic and
cukaryotic systems (see 1d.). It will be appreciated by those
skilled 1n the art that the design of the expression vector can
depend on such factors as the choice of the host cell to be
transiformed, the level of expression of protein desired, etc.
The expression vectors of the invention can be introduced into
host cells to thereby produce proteins or peptides, including
fusion proteins or peptides, encoded by nucleic acids as
described herein.

[0107] In another aspect, the present invention provides
host cells mto which a recombinant expression vector of the
invention has been introduced. A host cell can be any prokary-
otic cell (for example, E. coli) or eukaryotic cell (for example,
yeast, msect, or mammalian cells (e.g., CHO cells)). Vector
DNA can be mtroduced 1nto prokaryotic or eukaryotic cells
via conventional transformation or transfection techniques.
For stable transfection of mammalian cells, 1t 1s known that,
depending upon the expression vector and transfection tech-
nique used, only a small fraction of cells may integrate the
foreign DNA 1nto their genome. In order to 1dentify and select
these integrants, a gene that encodes a selectable marker (e.g.,
for resistance to antibiotics) 1s generally introduced into the
host cells along with the gene of interest. Preferred selectable
markers include those that confer resistance to drugs, such as
(G418, hygromycin and methotrexate. Cells stably transiected
with the mntroduced nucleic acid can be identified by drug
selection (e.g., cells that have incorporated the selectable
marker gene will survive, while the other cells die), among,
other methods.
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Expression of Recombinant Proteins or Polypeptides

[0108] Any expression system known 1n the art can be used
to make the recombinant polypeptides of the invention (1.¢.,
recombinant IL-1Rrp2 polypeptides, recombinant antigen
binding proteins, peptibodies and the like). In general host
cells are transtformed with a recombinant expression vector
that comprises DNA encoding a desired polypeptide. Among,
the host cells that may be employed are prokaryotes, yeast or
higher eukaryotic cells. Prokaryotes include gram negative or
gram positive organisms, for example E. coli or bacilli.
Higher eukaryotic cells include insect cells and established
cell lines of mammalian origin. Examples of suitable mam-
malian host cell lines include the COS-7 line of monkey

kidney cells (ATCC CRL 1651) (Gluzman et al., 1981, Cell
23:175), L cells, 293 cells, C127 cells, 3T3 cells (ATCC CCL
163), Chinese hamster ovary (CHO) cells, HeLa cells, BHK
(ATCC CRL 10) cell lines, and the CVI/EBNA cell line
derived from the African green monkey kidney cell line CVI
(ATCC CCL 70) as described by McMahan et al., 1991,
EMBO 1. 10:2821. Appropriate cloning and expression vec-
tors for use with bacterial, fungal, yeast, and mammalian

cellular hosts are described by Pouwels et al. (Cloning Vec-
tors: A Laboratory Manual, Elsevier, New York, 1985).

[0109] The transformed cells can be cultured under condi-
tions that promote expression of the polypeptide, and the
polypeptide recovered by conventional protein purification
procedures. One such purification procedure includes the use
of affinity chromatography, e.g., 1n the case of an antigen
binding protein, over a matrix having all or a portion of the
antigen (e.g., an IL-1Rrp2 requiring polypeptides or portion
thereol) bound thereto, or inthe case of an IL-1Rrp2 requiring,
protein, over a matrix having all or a portion of IL-1Rrp2, or
an antigen binding protein that binds the IL-1Rrp2 requiring
protein bound thereto. Polypeptides or proteins contemplated
for use herein include substantially homogeneous recombi-
nant mammalian IL-1Rrp2 requiring polypeptides, and/or
antibodies thereto, substantially free of contaminating endog-
enous materials.

[0110] The proteins may be prepared, and screened for
desired properties, by any of a number of known techniques.
Certain of the techmiques involve 1solating a nucleic acid
encoding a polypeptide chain (or portion thereof) of an
IL-1Rrp2 requiring polypeptides of interest (e.g., IL-1F6, F8
or F (or IL-1F5), and mampulating the nucleic acid through
recombinant DNA technology. Nucleic acids encoding anti-
gen binding proteins that bind an IL-1Rrp2 requiring
polypeptides can be similarly manipulated. The nucleic acid
may be fused to another nucleic acid of interest, or altered
(e.g., by mutagenesis or other conventional techniques) to
add, delete, or substitute one or more amino acid residues, for
example.

Protease Isolation and Assay

[0111] The IL-1Rrp2 requiring proteins described herein
will also be useful 1n 1dentitying and/or 1solating a protease or
proteases that cleave the IL-1Rrp-2 requiring proteins to yield
the bioactive form thereot. Usetful methods are described, for
example, 1n the Handbook Of Proteolytic Enzymes, Second
FEdition, edited by A. Barrett, N. Rawlings and J. Woessner
(Academic Press, 2004). In general, methods for identiiying
the protease(s) might include (a) testing known proteases for
their ability to generate biologically active material; (b)
screening cell supernatants, membranes, or lysates for their
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ability to generate biologically active matenal; and (c) using
the full-length (uncleaved) IL-1Rrp2 requiring protein as an
allinity reagent to purily the protease(s).

[0112] For example, known proteases can be tested for the
ability to cleave an IL-1Rrp2 requiring protein into bioactive
form by contacting a known protease with the IL-1Rrp2
requiring protein under conditions promoting protease activ-
ity, than determining what effect, 1f any, the protease had upon
the biological activity of the IL-1Rrp2 requiring polypeptides
(for example, activity as an agonist or an antagonist as
described herein). Cells that express a protease (or proteases)
that cleave IL-1Rrp2 requiring proteins, either intracellularly,
as a soluble polypeptide or as a cell-surface associated pro-
tein, can be 1dentified 1n a similar manner. It may further be
possible to use an IL-1Rrp2 requiring protein to select a cell
population enriched for protease expression by using a pan-
ning or cell sorting technmique, many of which are known in
the art. When a cellular source of the protease has been
identified, the IL-1Rrp2 requiring protein(s) can be used 1n an
elfort to 1solate the protease.

[0113] Specific screening methods are known 1n the art and
along with integrated robotic systems and collections of
chemical compounds/natural products are extensively incor-
porated 1n high throughput screening so that large numbers of
test compounds can be tested for activity within a short
amount of time. These methods include homogeneous assay
formats such as fluorescence resonance energy transier, fluo-
rescence polarization, time-resolved fluorescence resonance
energy transier, scintillation proximity assays, reporter gene
assays, fluorescence quenched enzyme substrate, chromoge-
nic enzyme substrate and electrochemiluminescence.

[0114] One such assay 1s based on fluorescence resonance
energy transier (FRET; for example, HI'RF®, Packard
Instrument Company, Meriden, Conn.; LANCE™, Perki-
nElmer LifeSciences, Wallac Oy., Turku, Finland) between
two fluorescent labels, an energy donating long-lived chelate
label and a short-lived organic acceptor. The energy transter
occurs when the two labels are brought 1n close proximity via
the molecular interaction between an IL-1Rrp2 polypeptide
and a protease that cleaves it.

Indications

[0115] In one aspect, the present invention provides meth-
ods of treating a subject. The method can, for example, have
a generally salubrious effect on the subject, e.g., it can
increase the subject’s expected longevity. Alternatively, the
method can, for example, treat, prevent, relieve, or ameliorate
(“treat”) a disease, disorder, condition, or illness (“a condi-
tion”’). Among the conditions to be treated 1n accordance with
the present 1invention are conditions characterized by 1nap-
propriate expression or activity of IL-1Rrp2 and/or agonists
or antagonists thereof (e.g., IL-1F6, F8 and/or F9 for the
former, I1L-1F3 for the latter). In some such conditions, the
expression or activity level of the receptor or agonist(s)
thereol 1s too high; 1 other cases the expression or activity
level of an antagonist(s) thereof 1s too low. Treatment com-
prises administering an IL-1Rrp2 antagonist as described
herein.

[0116] Conditions that fall within this category often
exhibit an inflammatory skin phenotype with characteristics
common to those seen 1n human psoriatic skin. Such charac-
teristic include acanthosis, hyperkeratosis, dermal infiltrate,
increased expression of keratin 6, increased expression of
keratin 14, increased expression of ICAM-1 1n dermis, basal
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keratinocytes and blood vessels, increased expression of
macrophage marker BMS in dermis and decreased expression
in epidermis, and decreased expression of T cell marker CD3
in epidermis.

[0117] Specific medical conditions and diseases that are
treatable or preventable with the IL-1Rrp2 antagonists of this
invention include those associated with inflammatory skin
diseases including, but not limited to psoriasis, seborrheic
dermatitis, atopic dermatitis (including chronic atopic derma-
titis or CAD), allergic contact dermatitis, lichen simplex
chronicus, pityriasis rubra pilaris and nummular dermatitis.

[0118] Moreover, normal airrway epithelium has relatively
high expression of IL-1 family members F5, F6, F8 and F9, as
well as thereceptor IL-1Rrp2, and intranasal instillation of F8
or F9 leads to an intlux of neutrophils into the lung. Accord-
ingly IL-1Rrp2 antagonists may be indicated for inflamma-
tory conditions of the airway, for example asthma and allergic
rhinitis. IL-1F9 and IL-1Rrp2 are highly expressed in the
esophagus, and the 1nteraction between this cytokine/recep-
tor pair may play a role 1n gastro-esophageal reflux disease

(GERD), which may accordingly be ameliorated by
IL-1Rrp2 antagonists.

[0119] IL-1F8 and IL-1Rrp2 are also expressed in syn-
ovialfibroblasts and chondrocytes, and are induced to higher
levels 1n those cells by IL-1 and TNFE. Moreover, these cells
respond to exogenous IL-1F8 by synthesizing 1L-6, IL-8 and
nitric oxide. Accordingly, the IL-1Rrp2 antagomists of the
invention may have use in arthritic conditions mediated by the
induced polypeptides (1.e., rheumatoid arthritis, psoriatic
arthritis, other arthritic conditions in which TNF and/or IL-1
play a role, and osteoarthritis and related conditions in which
nitric oxide plays a role)

[0120] The methods described herein can be treated with
the IL-1Rrp2 antagonists of this mvention in combination
with other cytokines, cytokine inhibitors and reagents (also
referred to herein as immunomodulators). For example,
IL-18 antagonists; including soluble IL-18 receptor, antibod-
1es to IL-18 or the IL-18 receptor, 1L-18 binding protein; TNF
inhibitors, including ENBREL®; IL-1 1nhibitors, including
soluble forms of type II IL-1R, type II IL-1R, antibodies to
IL-1, antibodies to type I IL-1R; and or other active agents
that are effective 1n treating the disclosed medical conditions
and diseases.

[0121] The compositions and/or methods of the present
invention also can be used, for example, in cosmetic treat-
ments, 1n veteriary treatments, to increase longevity, to treat
reproductive defects, and to treat a variety of IL-1Rrp2 related
disorders. In addition, 1n certain such conditions, the expres-
s1on or activity level of IL-1Rrp2 agonists 1s too low, and the
treatment comprises administering an IL-1Rrp2 agonist such

as IL-1F6, F8 and/or F9; such treatments are also compre-
hended herein.

Therapeutic Methods and Administration of IL-1Rrp2
Antagonists

[0122] Certain methods provided herein comprise admin-
istering an IL-1Rrp2 antagonist to a subject, thereby reducing
an IL-1 family member-induced biological response that
plays a role 1n a particular condition. In particular embodi-
ments, methods of the invention 1nvolve contacting endog-
enous IL-1Rrp2-expressing cells with an IL-1Rrp2 antago-
nist, e.g., via admimstration to a subject or 1mn an e€x vivo
procedure.
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[0123] The term “treatment” encompasses alleviation or
prevention of at least one symptom or other aspect of a dis-
order, or reduction of disease severity, and the like. An
IL-1Rrp2 antagonist need not effect a complete cure, or eradi-
cate every symptom or manifestation of a disease, to consti-
tute a viable therapeutic agent. As 1s recognized 1n the perti-
nent field, drugs employed as therapeutic agents may reduce
the severity of a given disease state, but need not abolish every
manifestation of the disease to be regarded as useful thera-
peutic agents. Similarly, a prophylactically administered
treatment need not be completely effective 1n preventing the
onset of a condition 1n order to constitute a viable prophylac-
tic agent. Simply reducing the impact of a disease (for
example, by reducing the number or severity of its symptoms,
or by increasing the eflectiveness of another treatment, or by
producing another beneficial effect), or reducing the likeli-
hood that the disease will occur or worsen 1n a subject, 1s
suificient. One embodiment of the invention 1s directed to a
method comprising administering to a patient an IL-1Rrp2
antagonist 1n an amount and for a time suificient to induce a
sustained 1mprovement over baseline of an indicator that
reflects the severity of the particular disorder.

[0124] As 1s understood 1n the pertinent field, pharmaceus-
tical compositions comprising the molecules of the invention
are administered to a subject 1n a manner appropriate to the
indication. Pharmaceutical compositions may be adminis-
tered by any suitable technique, including but not limited to
parenterally, topically, or by 1inhalation. If injected, the phar-
maceutical composition can be administered, for example,
via intra-articular, intravenous, intramuscular, intralesional,
intraperitoneal or subcutaneous routes, by bolus 1njection, or
continuous infusion. Localized administration, €.g. at a site of
disease or injury 1s contemplated, as are transdermal delivery
and sustained release from implants. Delivery by inhalation
includes, for example, nasal or oral inhalation, use of a nebu-
lizer, inhalation of the antagonist 1n aerosol form, and the like.
Other alternatives include eyedrops; oral preparations includ-
ing pills, syrups, lozenges or chewing gum; and topical prepa-
rations such as lotions, gels, sprays, and ointments.

[0125] Use of IL-1Rrp2 antagonist s thereto i ex vivo
procedures also 1s contemplated. For example, a patient’s
blood or other bodily flmd may be contacted with an
IL-1Rrp2 requiring polypeptides that binds an enzyme such
as a protease ex vivo. The IL-1Rrp2 requiring polypeptides
may be bound to a suitable insoluble matrix or solid support
materal.

[0126] Advantageously, IL-1Rrp2 antagonist are adminis-
tered 1n the form of a composition comprising one or more
additional components such as a physiologically acceptable
carrier, excipient or diluent. Optionally, the composition
additionally comprises one or more physiologically active
agents, for example, a second inflammation- or 1mmune-
inhibiting substance, an anti-angiogenic substance, an anal-
gesic substance, etc., non-exclusive examples of which are
provided herein. In various particular embodiments, the com-
position comprises one, two, three, four, five, or six physi-
ologically active agents in addition to an IL-1Rrp2 antago-
nist.

[0127] In one embodiment, the pharmaceutical composi-
tion comprise an IL-1Rrp2 antagonist of the invention
together with one or more substances selected from the group
consisting of a bufler, an antioxidant such as ascorbic acid, a
low molecular weight polypeptide (such as those having
tewer than 10 amino acids), a protein, an amino acid, a car-
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bohydrate such as glucose, sucrose or dextrins, a chelating
agent such as EDTA, glutathione, a stabilizer, and an excipi-
ent. Neutral buflered saline or saline mixed with conspecific
serum albumin are examples of appropriate diluents. In accor-
dance with appropriate industry standards, preservatives such
as benzyl alcohol may also be added. The composition may be
tformulated as a lyophilizate using appropriate excipient solu-
tions (e.g., sucrose) as diluents. Suitable components are
nontoxic to recipients at the dosages and concentrations
employed. Further examples of components that may be
employed 1n pharmaceutical formulations are presented 1n

Remington’s Pharmaceutical Sciences, 16” Ed. (1980) and
207 Ed. (2000), Mack Publishing Company, Easton, Pa.

[0128] Kits for use by medical practitioners include an
IL-1Rrp2-inhibiting substance of the invention and a label or
other instructions for use 1n treating any of the conditions
discussed herein. In one embodiment, the kit includes a sterile
preparation of one or more IL-1Rrp2 antagonist s thereto,
which may be 1n the form of a composition as disclosed
above, and may be 1n one or more vials.

[0129] Dosages and the frequency of administration may
vary according to such factors as the route of administration,
the particular IL-1Rrp2 antagonists employed, the nature and
severity of the disease to be treated, whether the condition 1s
acute or chronic, and the size and general condition of the
subject. Appropriate dosages can be determined by proce-
dures known in the pertinent art, €.g. 1n clinical trials that may
involve dose escalation studies.

[0130] A IL-1Rrp2-mnlubiting substance of the invention

may be administered, for example, once or more than once,
¢.g., at regular 1ntervals over a period of time. In particular
embodiments, an IL-1Rrp2 antagonist 1s administered over a
period of at least a month or more, e.g., for one, two, or three
months or even indefimitely. For treating chronic conditions,
long-term treatment 1s generally most effective. However, for
treating acute conditions, administration for shorter periods,
¢.g. from one to six weeks, may be suilicient. In general, the
IL-1Rrp2 antagonist 1s administered until the patient mani-
tests a medically relevant degree of improvement over base-
line for the chosen indicator or indicators.

[0131] Particular embodiments of the present invention
involve admimstering an IL-1Rrp2 antagonist at a dosage of
from about 1 ng of protein per kg of subject’s weight per day
(“1 ng/kg/day”) to about 10 mg/kg/day, more preferably from
about 500 ng/kg/day to about 5 mg/kg/day, and most prefer-
ably from about 5 micrograms/kg/day to about 2 mg/kg/day,
to a subject. In additional embodiments, an IL-1Rrp2 antago-
nist 1s administered to adults one time per week, two times per
week, or three or more times per week, to treat an IL-1Rrp2-
mediated disease, condition or disorder, e.g., a medical dis-
order disclosed herein. If injected, the effective amount of
IL-1Rrp2 antagonist per adult dose may range from 1-20
mg/m?, and preferably is about 5-12 mg/m?. Alternatively, a
flat dose may be administered; the amount may range from
5-100 mg/dose. One range for a flat dose 1s about 20-30 mg
per dose. In one embodiment of the invention, a flat dose of 25
mg/dose 1s repeatedly administered by 1njection. If a route of
administration other than injection 1s used, the dose 1s appro-
priately adjusted in accordance with standard medical prac-
tices. One example of a therapeutic regimen 1nvolves inject-
ing a dose of about 20-30 mg of IL-1Rrp2 antagonist to one to
three times per week over a period of at least three weeks,
though treatment for longer periods may be necessary to
induce the desired degree of improvement. For pediatric sub-
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jects (age 4-17), one exemplary suitable regimen involves the
subcutaneous 1njection of 0.4 mg/kg, up to a maximum dose
of 25 mg of IL-1Rrp2 antagonist administered two or three
times per week.

[0132] Particular embodiments of the methods provided
herein involve subcutaneous injection of from 0.5 mg to 10
mg, preferably from 3 to 5 mg, of an IL-1Rrp2 antagonist,
once or twice per week. Another embodiment 1s directed to
pulmonary administration (e.g., by nebulizer) of 3 or more
mg of IL-1Rrp2 antagonist once a week.

[0133] Examples of therapeutic regimens provided herein
comprise subcutaneous imjection of an IL-1Rrp2 antagonist
once a week, at a dose of 1.5 to 3 mg, to treat a condition 1n
which IL-1Rrp2 signaling plays a role. Examples of such
conditions are provided herein and include, for example,
inflammatory conditions of the skin, including, but not lim-
ited to psoriasis, seborrheic dermatitis, atopic dermatitis (1n-
cluding chronic atopic dermatitis or CAD), allergic contact
dermatitis, lichen simplex chronicus, pityvriasis rubra pilaris
and nummular dermatitis. Weekly administration of
IL-1Rrp2 antagonist 1s continued until a desired result 1s
achieved, e.g., the subject’s symptoms subside. Treatment
may resume as needed, or, alternatively, maintenance doses
may be administered.

[0134] Other examples of therapeutic regimens provided
herein comprise subcutaneous or itravenous administration
ofadoseof1,3,5,6,7,8,9,10,11, 12, 15, or 20 milligrams
of an IL-1Rrp2 inhibitor of the present invention per kilogram
body mass of the subject (img/kg). The dose can be adminis-
tered once to the subject, or more than once at a certain
interval, for example, once a day, three times a week, twice a
week, once a week, three times a month, twice a month, once
a month, once every two months, once every three months,
once every six months, or once a year. The duration of the
treatment, and any changes to the dose and/or frequency of
treatment, can be altered or varied during the course of treat-
ment 1n order to meet the particular needs of the subject.

[0135] In another embodiment, an IL-1Rrp2 antagonist is
administered to the subject in an amount and for a time
suificient to induce an improvement, preferably a sustained
improvement, in at least one indicator that reflects the severity
of the disorder that 1s being treated. Various indicators that
reflect the extent of the subject’s 1llness, disease or condition
may be assessed for determiming whether the amount and
time of the treatment 1s sufficient. Such indicators include, for
example, clinically recognized indicators of disease severity,
symptoms, or manifestations of the disorder in question. In
one embodiment, an improvement 1s considered to be sus-
tained 11 the subject exhibits the improvement on at least two
occasions separated by two to four weeks. The degree of
improvement generally 1s determined by a physician, who
may make this determination based on signs, symptoms,
biopsies, or other test results, and who may also employ
questionnaires that are administered to the subject, such as
quality-of-life questionnaires developed for a given disease.

[0136] Flevated levels of IL-1Rrp2, IL-1F6, IL-1F8 and/or
IL-1F9 and/or activation of thereof, and/or decreased levels
and/or activation of IL-1F5, are associated with a number of
disorders, including, for example, mnflammatory conditions
of the skin, including, but not limited to psoriasis, seborrheic
dermatitis, atopic dermatitis (including chronic atopic derma-
titis or CAD), allergic contact dermatitis, lichen simplex
chronicus, pityriasis rubra pilaris and nummular dermatitis.
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Other such conditions include inflammatory conditions of the
airway, ol the esophagus, and the joints.

[0137] Subjects with a given disorder may be screened, to
identily those individuals who have elevated IL-1Rrp2,
IL-1F6, IL-1F8 and/or IL-1F9 activation (or decreased
IL-1F5 activation), thereby 1dentifying the subjects who may
benefit most from treatment with an IL-1Rrp2 antagonist.
Thus, treatment methods provided herein optionally com-
prise a first step of measuring a subject’s IL-1Rrp2, IL-1F6,
IL-1F8 and/or IL-1F9 (or IL-1F3) activation levels. An
IL-1Rrp2 antagonist may be administered to a subject 1n
whom IL-1Rrp2, IL-1F6, IL-1F8 and/or IL-1F9 activation 1s
clevated above normal, and/or whose IL-1F5 activity 1s below
normal.

[0138] A subject’s levels of IL-1Rrp2, IL-1F6, IL-1F8,

IL-1F9 and/or IL-1F5 activity may be monitored before, dur-
ing and/or after treatment with an IL-1Rrp2 antagonist, to
detect changes, 1t any, 1n IL-1Rrp2, IL-1F6, IL-1F8, IL-1F9
and/or IL-1F35 activity. For some disorders, the incidence of
clevated IL-1Rrp2, IL-1F6, IL-1F8 and/or IL-1F9 activity, or
decreased IL-1F35 activity, may vary according to such factors
as the stage ol the disease or the particular form of the disease.
Known techniques may be employed for measuring
IL-1Rrp2, IL-1F6, IL-1F8, IL-1F9 and/or IL-1F5 activity,
¢.g., 1n a subject’s serum, blood or tissue samples. IL-1Rrp2,

IL-1F6, IL-1F8, IL-1F9 and/or IL-1F3 activity may be mea-
sured using any suitable technique.

[0139] Particular embodiments of methods and composi-
tions of the invention mvolve the use of an IL-1Rrp2 antago-
nist and one or more additional IL-1Rrp2 antagonists, for
example, two or more IL-1Rrp2 requiring proteins of the
invention, two or more antigen binding proteins of the mven-
tion, or combinations of IL-1Rrp2 requiring proteins and
antigen binding proteins. In further embodiments, I1L-1Rrp2
antagonists are administered alone or in combination with
other agents useful for treating the condition with which the
patient 1s afflicted. Examples of such agents include both
proteinaceous and non-proteinaceous drugs. When multiple
therapeutics are co-administered, dosages may be adjusted
accordingly, as 1s recognized 1n the pertinent art. “Co-admin-
istration” and combination therapy are not limited to simul-
taneous administration, but also include treatment regimens
in which an IL-1Rrp2 antagonist 1s admimstered at least once
during a course of treatment that involves adminmistering at
least one other therapeutic agent to the patient.

[0140] Examples of other agents that may be co-adminis-
tered with an IL-1Rrp2 antagonist are other IL-1Rrp2 requir-
ing proteins or antigen binding proteins, or therapeutic
polypeptides that are chosen according to the particular con-
dition to be treated. Alternatively, non-proteinaceous drugs
that are useful 1n treating one of the particular conditions
discussed above may be co-admimstered with IL-1Rrp2
antagonist.

Combination Therapy

[0141] In another aspect, the present invention provides a
method of treating a subject with an IL-1Rrp2 antagonist, and
one or more other treatments. In one embodiment, such a
combination therapy achieves synergy or an additive effect
by, for example, attacking multiple sites or molecular targets
in a tumor. Types of combination therapies that can be used 1n
connection with the present invention include mhibiting or
activating (as appropriate) multiple nodes 1n a single disease-
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related pathway, multiple pathways 1n a target cell, and mul-
tiple cell types within a target tissue.

[0142] In another embodiment, a combination therapy
method comprises administering to the subject two, three,
four, five, s1x, or more of the agonists or antagonists described
herein. In another embodiment, the method comprises admin-
istering to the subject two or more treatments that together
inhibit or activate (directly or indirectly) IL-1Rrp2-mediated
signal transduction. Examples of such methods include using,
combinations of two or more IL-1Rrp2 requiring proteins
and/or antigen binding proteins, an IL-1Rrp2 requiring
polypeptide or antigen binding protein and one or more other
therapeutic moiety having anti-inflammatory properties (for
example, non-steroidal anti-inflammatory agents, steroids,
and/or 1mmunomodulators), or an IL-1Rrp2 requiring
polypeptide or antigen binding protein and one or more other
treatments (e.g., surgery, ultrasound, or treatment effective to
reduce inflammation). Furthermore, one or more IL-1Rrp2
antagonist can be used in combination with one or more
molecules or other treatments, wherein the other molecule(s)
and/or treatment(s) do not directly bind to or atfect IL-1Rrp2,
but which combination 1s effective for treating or preventing
the condition being treated. In one embodiment, one or more
of the molecule(s) and/or treatment(s) treats or prevents a
condition that 1s caused by one or more of the other molecule
(s) or treatment(s) in the course of therapy, e.g., nausea,
fatigue, alopecia, cachexia, insomnia, etc. In every case
where a combination of molecules and/or other treatments 1s
used, the individual molecule(s) and/or treatment(s) can be
administered 1n any order, over any length of time, which 1s
clfective, e.g., sitmultaneously, consecutively, or alternately.
In one embodiment, the method of treatment comprises com-
pleting a first course of treatment with one molecule or other
treatment before beginning a second course of treatment. The
length of time between the end of the first course of treatment
and beginning of the second course of treatment can be any
length of time that allows the total course of therapy to be
elfective, e.g., seconds, minutes, hours, days, weeks, months,
Or even years.

[0143] In another embodiment, the method comprises
administering one or more of the IL-1Rrp2 antagonists
described herein and one or more other treatments (e.g., a
therapeutic or palliative treatment). Where a method com-
prises administering more than one treatment to a subject, 1t 1s
to be understood that the order, timing, number, concentra-
tion, and volume of the administrations 1s limited only by the
medical requirements and limitations of the treatment, 1.¢.,
two treatments can be administered to the subject, e.g., simul-
taneously, consecutively, alternately, or according to any
other regimen.

[0144] The specification 1s most thoroughly understood 1n
light of the teachings of the references cited within the speci-
fication, which are hereby incorporated by reference. The
following examples, both actual and prophetic, are provided
for the purpose of illustrating specific embodiments or fea-
tures of the instant imnvention and do not limit its scope.

Example 1
Example 1A

Preparation of 1L-1F6 Variants

[0145] This example describes the preparation of various
N-terminal variants of IL.-1F6. The various N-terminal dele-
tion variants are shown in Table 1 below:
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Amino Acid Sequence of IL-1F6 Variants

IL-1 F6 Variant
Polypeptides:

(Hu indicates human;
WT indicates full
length wild type

polypeptide,

FpH

indicates a FLAG poly

His tag.,
italicized,

the bold,
upper case

letter and number refers
to the indicated amino

N-Terminal amino acid sequence of IL-1F6
Variants ( indicates intervening
amino acids of human IL-1F¢ (SEQ ID NO

acld and its posgition in
SEQ ID NO 2 where
the posgition is relative

amino acid at posgition

SEQ 2; FLAG indicates the amino acid sequence to the N-Terminal
ID DYKDDDDK; polyHis indicates a chain of

NO: multiple histidines, typically about 6) one of SEQ ID NO 2.)
22 MEKALKIDTPQQGSIQDI .. .FGLTMLF-FLAG-polyHis HulL-1F6WT/FpH

23 MKIDTPQQOGSIQDI. . .FGLTMLF-FLAG-polyHis HulL-1F6K6/FpH

24 MIDTPQQGSIQDI . . .FGLTMLF-FLAG-polyHig HulL-1F6ZXI7/FpH

25 MDTPQQGSIQDI . . .FGLTMLF-FLAG-polyHis HulL-1Fé¢D8/FpH

26 KIDTPOQOGSIQDI .. .FGLTMLF HuIL-1F&¢K6

[0146] Note: The IL1-F6 polypeptide occurs 1n 2 1sotypes.

One 1sotype comprises a (Q at amino acid 12, relative to the M

a position one of the wild type IL-1F6 indicated 1n Table 1 as
SEQ ID NO 22 and another that encodes R at position 12.

Variants of both 1sotypes are provided by the compositions
and methods of the invention.

[0147] The N-terminal variants that comprise a FLAG-
polyHis C-terminal tag were prepared as described immedi-
ately below. N-terminal variants were amplified via PCR
using as a template a ¢cDNA clone encoding hulL-1F6
(AF201831). An N-terminal methionine was placed directly
before the desired starting amino acid of each variant for
proper translational 1nitiation. FLAG® (Sigma-Aldrich, St.
Louis, Mo.) and polyHis tags were added to the C-terminus
tor purification/detection. Ndel and Xhol sites were added to
the 5' and 3' ends, respectively. The resulting amplicons were
digested with Ndel and Xhol and subcloned into the E. coli
expression vector, pAMG21 (ATCC #98113). The resulting
constructs were introduced into £. coli DHI10B and expres-
sion was 1nduced by the addition of [N-(3-oxo-hexanoyl)
homoserine lactone]. The expressed polypeptides were then
purified from bacterial lysates (soluble fraction) by affinity
chromatography using Ni1-NTA columns (Qiagen, German-
town, Md. Cat #30600) as per manufacturer’s protocol, and
tested for activity in a reporter assay substantially as
described 1n Example 2. Results are shown 1n Table 5 below.

[0148] The N-terminal variant, HulL-1F6K6, was prepared
by PCR amplifying a template cDNA clone encoding hull-
1F6K6 variant. The primers used in PCR allowed the PCR
products to be placed using the In-Fusion™ PCR cloming,
system (Clontech, Mountain View, Calif., cat#631774), 1n
accordance with manufacturer’s protocol, into a pET-SUMO
vector (Invitrogen, Carlsbad, Calif., cat K300-01). This pro-
cedure put a pH-SUMO tag 5' to the desired starting amino
acid of the IL-1F6 variant 1n the vector resulting in the fol-
lowing nucleic acid sequence where the pH SUMO tag runs

from the 5' end to the underlined nucleotide 1n bold which
indicates the start of the nucleic acid sequence encoding

Hull-1F6K6:

(SEQ ID NO 78)
ATGGGCAGCAGCCATCATCATCATCATCACGGCAGCGGCCTGGETGCCGCG

CGGCAGCGCTAGCATGTCGGACT CAGAAGT CAATCAAGAAGCTAAGCCAG
AGGTCAAGCCAGAAGTCAAGCCTGAGACTCACATCAATTTAAAGGTGTCC
GATGGATCTTCAGAGATCTTCTTCAAGATCAAAAAGACCACTCCTTTAAG
AAGGCTGATGGAAGCGT TCGCTAAAAGACAGGGTAAGGAAATGGACTCCT
TAAGAT TCTTGTACGACGGTATTAGAATTCAAGCTGATCAGACCCCTGAA
GATTTGGACATGGAGGATAACGATATTATTGAGGCTCACAGAGAACAGAT
TGOETGGTAAAATTGACACACCTCAGCGGGGGAGCATTCAGGATATCAATC
ATCGGETGTGGET TCTT CAGGACCAGACGCTCATAGCAGTCCCGAGGAAG
GACCGTATGTCTCCAGTCACTATTGCCTTAATCTCATGCCGACATGTGGA
GACCCTTGAGAAAGACAGAGGGAACCCCATCTACCTGGGCCTGAATGGAC
TCAATCTCTGCCTGATGTGTGCTAAAGT CGGGGACCAGCCCACACTGCAG
CTGAAGGAAAAGGATATAATGGATTTGTACAACCAACCCGAGCCTGTGAA
GTCCTTTCTCTTCTACCACAGCCAGAGTGGCAGGAACTCCACCTTCGAGT
CTGTGGCTTTCCCTGGC TGOET TCATCGCTGTCAGCTCTGAAGGAGGCTGT
CCTCTCATCCTTACCCAAGAACTGOGGAAAGCCAACACTACTGACTTTGG

GTTAACTATGCTGTTTTAA.

[0149] The resulting construct was introduced 1nto E. coli
DHI10B. Expression was carried out using Overnight
Express™ Autoinduction System (Novagen, Darmstadt, Ger-

many, cat#71300-3) per manufacturer’s protocol. The E. Coli
cells were centrifuged and frozen.
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[0150] Frozen E. coli cell pellets were thawed 1n TBS made
in Roche Complete EDTA 1free protease inhibitor cocktail.
After thawing, benzonase was added. Cells were lysed via
passage through a Microfluidics microfluidizer 110L device
(MFIC Corporation, Newton, Mass.) and resulting lysates
clarified via centrifugation. Supernatants were sterile filtered
and loaded onto 5 mL HisTrap (GE Biosciences, Piscataway,
N.J.) Ni-sepharose columns equilibrated 1n Tris, NaCl, 1mi-
dazole pH7.4. Columns were washed with imidazole 1n TBS.
Protein was eluted with a imidazole linear gradient. Eluted
fractions were pooled and dialyzed into PBS using MWCO
Slide-A-Lyzers (Pierce Biotechnology, Inc., Rockland, I11.).
LiteSensors SUMO Protease-1 was used to cleave the His-
SUMO fusion partner from IL-1F6 variant. Cleavage reaction
products were dialyzed into TBS containing EDTA, pH 7.4
using MWCO Slhide-A-Lyzers. Dialyzed pools were then
passed back over HisTrap Ni-Sepharose columns and flow-
through fractions containing pure liberated IL-1F6 variant
were retained. and tested for activity as described 1n Example
2B below. Results are shown 1n Table 7 below.

Example 1B

Preparation of IL-1F8 Variants

[0151] Vanants of IL-1F8 comprising a FLAG-polyHis tag
were prepared 1n a substantially similar manner as for IL-F6
FLAG-polyHis tag variants described in Example 1A above,
using as a template a ¢cDNA clone encoding hullL-1F8
(AF201833). Likewise, HulL-1F8R 3 (lacking a FL AG-poly-
His tag), using as a template a cDNA clone encoding hull-
1F8 (AF201833), was prepared and purified 1n a substantially
similar manner to HulL-1F6K6 described in Example 1A
above. The various N-terminal deletion variants are shown 1n

Table 2 below:

TABLE 2
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[0152] The FLAG-polyHis constructs were expressed in £,
coli, and the expressed polypeptides purified from bacterial
lysates (soluble fraction) by affinity chromatography using
Ni1-NTA columns ((Qiagen Cat #30600) as per manufacturer’s
protocol. N-terminal sequencing indicated that, for one con-
struct (HulL-1F8A’//FpH), the N-terminal Met was removed
(designated parenthetically in Table 2). Purified polypeptides
were tested for activity 1n a reporter assay substantially as
described 1n Example 2; results are shown 1n Table 5 below.

[0153] The pH-SUMO construct, encoding HulLL-1F8R5
was introduced mto £. coli DH10B. Expression was carried
out using Overnight Express™ Autoinduction System
(Novagen. Darmstadt, Germany, cat#71300-3) per manufac-
turer’s protocol. The E. coli cells were centrifuged and fro-
zen. Frozen E. coli cell pellets were thawed 1n TBS made 1n
Roche Complete EDTA free protease inhibitor cocktail. After
thawing, benzonase was added. Cells were lysed via passage
through a Microfluidics microfluidizer 110L device (MFIC
Corporation, Newton, Mass.) and resulting lysates clarified
via centrifugation. Supernatants were sterile filtered and
loaded onto 5 mL HisTrap (GE Biosciences, Piscataway,
N.J.) Ni-sepharose columns equilibrated in Tris, NaCl, 1mi-
dazole pH 7.4. Columns were washed with imidazole in TBS.
Protein was eluted with a imidazole linear gradient. Eluted
fractions were pooled and dialyzed ito PBS using MWCO
Slide-A-Lyzers (Pierce Biotechnology, Inc., Rockland, Il1.).
LiteSensors SUMO Protease-1 was used to cleave the His-
SUMO fusion partner from IL-1F6 variant. Cleavage reaction
products were dialyzed into TBS contaiming EDTA, pH 7.4
using MWCO Shide-A-Lyzers. Dialyzed pools were then
passed back over HisTrap Ni-Sepharose columns and flow-
through fractions containing pure liberated IL-1F6 variant
were retained. and tested for activity as described in Example
2B below. Results are shown 1n Table 7 below.

Amino Acid Sequence of IL-1F8 Variants

N-Terminal amino acid sequence of IL-1F8
Variants (... i1ndicates intervening amino
acids of human IL-1F8 (SEQ ID NO 3);: ( )
indicates that the enclosed amino acid 1is
removed; FLAG 1ndicates the amino acid
SEQ ID sequence DYKDDDDK; polyHis indicateg a

NO: chain of multiple histidines, typically 6)
277 MNPQREAAPKSYAIR. . .FYLDSVE-FLAG-polyHis

28 MOREAAPKSYAIR. . .FYLDSVE-FLAG-polyHis

29 MREAAPKSYAIR...FYLDSVE-FLAG-polyHis

30 MEAAPKSYAIR...FYLDSVE-FLAG-polyHis

31 (M) AAPKSYAIR. . .FYLDSVE-FLAG-polyHis

32 REAAPKSYAIR. . .FYLDSVE

IL-1F8 Variant
Polypeptide:

(Hu indicates human:

WT indicategs full
length wild type
polypeptide, FpH
indicates a FLAG

poly His tag., he

bold, italicized, upper
cage letter and number
refers to the indicated
amino acid and its
position in SEQ ID

NO 2 where the

position 1ig relative to
the N-Terminal amino
acld at position one of
SEQ ID NO 3.)

HulL-1F8WT/FpH
HulL-1FeQ4/FpH
HulL-1F8RS/FpH
HulL-1F8E6/FpH
HulL-1F8A7/FpH

HulL-1F8R5



US 2016/0137708 Al

Example 1C

Preparation of 1L-1F9 Variants

[0154] Vanants of IL-1F9 comprising a C-terminal FLLAG-

polyHis tag were prepared 1n a substantially similar manner
as described in Example 1A above, using as a template a
cDNA clone encoding hulL-1F9 (AF200492). HulL-1F9S18
(lacking a C-Terminal FLAG-polyHis tag), using as a tem-
plate a cDNA clone encoding hullL.-1F9 (AF200492), was
prepared and purified 1n a substantially similar manner to
HulL-1F6K6 described in Example 1A above except that an
extra thymine base pair was removed using a site directed
mutagenesis kit according to the manufacturer’s mnstructions
(Stratagene, Lalolla, Calif., cat#2003523). The resulting clone
was cut with restriction enzymes Ndel and Hind III and
subcloned back ito the pET-SUMO vector (Invitrogen,
Carlsbad, Calif.). The various N-terminal deletion variants
are shown 1n Table 3 below:

TABLE 3

May 19, 2016

thawing, benzonase was added. Cells were lysed via passage
through a Microfluidics microfluidizer 110L device (MFIC
Corporation, Newton, Mass.) and resulting lysates clarified
via centrifugation. Supernatants were sterile filtered and
loaded onto 5 mL HisTrap (GE Biosciences, Piscataway,
N.J.) Ni-sepharose columns equilibrated in Tris, NaCl, 1mi-
dazole pH 7.4. Columns were washed with imidazole in TBS.
Protein was eluted with a imidazole linear gradient. Eluted

fractions were pooled and dialyzed into PBS using MWCO
Slide-A-Lyzers (Pierce Biotechnology, Inc., Rockland, Il1.).
LiteSensors SUMO Protease-1 was used to cleave the His-
SUMO fusion partner from IL-1F6 variant. Cleavage reaction
products were dialyzed into TBS contaiming EDTA, pH 7.4
using MWCO Shide-A-Lyzers. Dialyzed pools were then
passed back over HisTrap Ni-Sepharose columns and flow-
through fractions containing pure liberated IL-1F6 variant
were retained. and tested for activity as described in Example
2B below. Results are shown 1n Table 7 below.

Amino Acid Sequence of IL-1F9 Variants

N-Terminal amino acid sequence of IL-1F9 Variants

(... 1ndicates intervening amino

acids of human IL-1F9 (SEQ ID NO 4) :

( )} 1ndicate that the enclosed amino

acid is removed; FLAG indicates the
SEQ amino acid sequence DYKDDDDK;

ID polyHis indicates a chain of multiple

NO: histidines, typically 6.)

33 MRGTPGDADGGGRAVYQSMCKPITGT. . . FELNIND-FLAG-polyHis
34 (M) SMCKPITGT. ..FELNIND-FLAG-polyHis
35 MMCKPITGT. ..FELNIND-FLAG-polyHis
36 (M) CKPITGT. . . FELNIND-FLAG-polyHis
37 SMCKPITGT. .. FELNIND

[0155] The constructs were expressed 1n £. coli, and the

expressed polypeptides purified from bacternial lysates
(soluble fraction) as described previously. Similar to obser-
vations for HulL-1F8, N-terminal sequencing indicated that,
for one construct HulL-1F9C20/FpH), the N-terminal Met
was removed from the polypeptide. Purified polypeptides
were also tested for activity in areporter assay substantially as
described 1n Example 2. Results are shown 1n Table 5 below.

[0156] The pH-SUMO construct, encoding HulL-1F9S18
was 1ntroduced nto E. coli DH10B. Expression was carried
out using Overnight Express™ Automnduction System
(Novagen, Darmstadt, Germany, cat#71300-3) per manufac-
turer’s protocol. The £. Coli cells were centrifuged and fro-
zen. Frozen E. coli cell pellets were thawed 1n TBS made 1n
Roche Complete EDTA free protease inhibitor cocktail. After

IL-1F9 Variant
Polypeptide:

(Hu indicates human;

WT indicategs full length
wild type polypeptide,
FpH indicates a FLAG
poly His tag., the bold,
italicized, upper case
letter and number refers
to the indicated amino
acid and its position 1in
SEQ ID NO 4 where the
pogition ig relative to the
N-Terminal amino acid

at pogition one of SEQ

ID NO 4.)

HulL-1F9WT/FpH

HulL-1F9818/FpH
HulL-1FoM19/FpH
HulL-1Fo9€C20/FpH

HulL-1Fo818

Example 1D

Preparation of I1L-1F35 Variants

[0157] Vanants of IL-1F5 comprising a C-terminal FLLAG-

polyHis tag were prepared in a substantially similar manner
as described 1 Example 1A above, using as a template a
cDNA clone encoding hulL-1F5 (AF201830). HulL-1F3V2,
using as a template a cDNA clone encoding hullL-1F5
(AF201830), was prepared and purified 1n a substantially
similar manner to HulL-1F6K 6 described in Example 1A The
various N-terminal deletion variants are shown in Table 4
below:
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TABLE

4

22
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Amino Acid Sequence of IL-1F5 Variants

N-Terminal amino acid sequence of IL-1F5 Variants

(... 1ndicates intervening amino
acids of human IL-1F5 (SEQ ID NO

1) :;( ) i1ndicated that the enclosed
amino acid 1s removed; FLAG

SEQ indicates the amino acid sequence

ID DYKDDDDK; polyHis indicates a chain of

NO: multiple histidines, typically 6.)

38 MVLSGALCFRMKDSA. .. FYFQQRCD-FLAG-polyHis

39 (M) VLSGALCFRMKDSA. .. FYFQQCD-FLAG-polyHis

40 MLSGALCFRMKDSA. .. FYFQRCD-FLAG-polyHis

471 (M) SGALCFRMKDSA. .. FYFQQCD-FLAG-polyHis

42 (M) GALCFRMKDSA. .. FYFQQCD-FLAG-polyHis

43 VLSGALCFRMKDSA. .. FYFQOQCD

[0158] HulL-1F5MI1/FpH was expressed mn E. coli as a

Glutathione-S-transferase (hereinafter “GST”) fusion. The

GST domain was cleaved off by digestion with Factor Xa.
HullL-1F5V2/FpH was expressed i COS-1 cells. The
remaining constructs were expressed as described above. A
tull-length form was also expressed 1n £. coli, and found to
have the same N-terminal sequence as HulL-1F5V2FpH; this
form was referred to as HulL-1F5WT/FpH. The polypeptides
were purified and tested for their ability to inhibit the activa-
tionof IL-1Rrp2 by IL-1F8 in a reporter assay substantially as
described 1n Example 2. In this assay, each purified variant of
IL-1F5 was added to. IL-1Rrp2 transtected Jurkat cells at
5000, 500, or 50 ng/mL, and the cells were pre-incubated for
15 minutes. At that time, IL-1F8 (untagged, full-length—
expressed i E. coli; HulL-1F8WT/FpH) was added at a
concentration of 150 ng/mL. The cells were then incubated
with the F8/F5 mixtures for five hours at 37° C. Cell lysates
were assayed for luciferase activity as previously reported
(Towne et al. 2004 J Biol Chem 279(14):13677)). Ratios of
F5:FR tested were 33.3:1, 3.3:1, and 0.33:1. Results are

shown 1n Table 5 below.

[0159] The pH-SUMO construct, encoding HulL-1FV?2

was inftroduced mto £. coli DH10B. Expression was carried
out using Overnight Express™ Autoinduction System
(Novagen, Darmstadt, Germany, cat#71300-3) per manufac-
turer’s protocol. The E. Coli cells were centrifuged and fro-
zen. Frozen E. coli cell pellets were thawed 1n TBS made 1n
Roche Complete EDTA free protease inhibitor cocktail. After
thawing, benzonase was added. Cells were lysed via passage
through a Microfluidics microfluidizer 110L device (MFIC
Corporation, Newton, Mass.) and resulting lysates clarified
via centrifugation. Supernatants were sterile filtered and
loaded onto 5 mL HisTrap (GE Biosciences, Piscataway,

IL-1F5 Variant
Polypeptide:

(Hu indicates human; WT
indicates full length wild
type polypeptide, FpH
indicates a FLAG poly His
the bold,
upper case letter and

tag; italicized,
number refergs to the
indicated amino acid and
1ts pogition in SEQ ID NO
1,
relative to the N-Terminal

where the posgsition 1is

amino acid at position one
of SEQ ID NO 1.)

HulL-1F5M1/FpH
HulL-1F5V2/FpH
HulL-1F5L3/FpH
HulL-1F584/FpH
HulL-1F5&5/FpH

HulL-1F5V2

N.J.) Ni-sepharose columns equilibrated 1n Tris, NaCl, 1mi-
dazole pH 7.4. Columns were washed with imidazole in TBS.
Protein was eluted with a imidazole linear gradient. Eluted
fractions were pooled and dialyzed mto PBS using MWCO
Slide-A-Lyzers (Pierce Biotechnology, Inc., Rockland, I11.).
LiteSensors SUMO Protease-1 was used to cleave the His-
SUMO fusion partner from IL-1F6 variant. Cleavage reaction
products were dialyzed into TBS contaiming EDTA, pH 7.4
using MWCO Shide-A-Lyzers. Dialyzed pools were then
passed back over HisTrap Ni-Sepharose columns and flow-
through fractions containing pure liberated IL-1F6 variant
were retained. and tested for activity as described in Example
2B below. Results are shown 1n Table 7 below.

Example 2
Example 2A

Luciferase Assay of IL-1F Vanants

[0160] This Example describes a reporter assay used to
evaluate the activity of IL-1 family member variants, substan-
tially as described in Towne et al., J Biol Chem. 279(14):
13677 (2004) herein incorporated by reference 1n 1ts entirety.
Briefly, Jurkat E6.1 cells (7x10°) are transiently transfected
via FuGENE 6 (Roche Diagnostics, Basel, Switzerland) as
per manufacturer’s protocol (1.e., cells are transiected with
200 ng reporter plasmid and 400 ng of either IL-1Rrp2-
encoding or empty vector plasmids with a 1:3 DNA/FuGENE
6 rat10). Seventeen hours after transfection, cells are stimu-
lated with the indicated cytokines or cytokine variants for five
hours. Cells are lysed and luciferase activity 1s assessed using,
reporter lysis buifer (Promega) and Luciferase Assay Reagent
(Promega). The results reported herein represent duplicate
samples.
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HulLL-1F
Variliant

HulL-1F5
M1/FpH

HulLL-1F5b
VZ/FpH

HulLL-1F5b
L3/FpH

HulLL-1F5b5
S4/rFpH

HulLL-1F5b
G5/FpH

HulLL-1Fo
K6/FpH

HulLL-1F6
I7/FpH

HulLL-1F6
D8 /FpH

HulLL-1F8
Q4 /rpH

HulLL-1F8
R5/FpH

HulL-1F8
E6/FpH

HulLL-1F8
A7/FpH

HulL-1F¢%
818/ FpH

HulLL-1F9S
M19/FpH

HulL-1F%
€20/ FpH

TABLE &5
Variant
SEQ ID Biological start
N-Terminal Sequence NO: Activity* Pogition **
~~~~~~~~ MVLSGALCFRMKDSALKVLYLHNN 44 none -10
~~~~~~~~~ VLSGALCFRMKDSALKVLYLHNN 25 >FL -9
~~~~~~~~~ MLSGALCFRMKDSALKVLYLHNN 46 >FL -9
~~~~~~~~~~~ SGALCFRMKDSALKVLYLHNN 27 none -7
~~~~~~~~~~~~ GALCFRMKDSALKVLYLHNN 48 none -6
~~~~~~~~ MKIDTPQRGIIDINHRVWVLQDQ 49 =FL -10
~~~~~~~~~ MIDTPQRGYIODINHRVWVLQDQ >0 >>FL -9
~~~~~~~~~~ MDTPQRGIIODINHRVWVLQDQ >1 =FL -8
~~~~~~~ MQOREAAPKSYATRDSROMVWVLSGN 52 =FL -11
~~~~~~~~ MREAAPKSYAIRDSROMVWVLSGN 23 =FL -10
~~~~~~~~~ MEAAPKSYATRDSRQMVWVLSGN >4 >>FL -9
~~~~~~~~~~~ AAPKSYAIRDSRQMVWVLSGN >5 <FL -7
~~~~~~~~~ SMCKPI TGTINDLNQOVWTLQGO 56 >>FL -9
~~~~~~~~~ MMCKPITGTINDLNQQVWTLQGQ >/ >>FL -9
~~~~~~~~~~~ CKPITGTINDLNQOVWTLOGQ >8 <FL -7

*Biological activity 1s exXpregsed relative to the activity of the relevant full-length

polypeptide

(FL) .

** Tndicates the posgsition of the variant N-terminal amino acid relative to the Methionine or

Isoleucine of the consensus sequence @XD. The aliphatic residue

cenclosure 1n a hox.

10161]

Analysis of these results indicated that all variants

with enhanced activity relative to the relevant full length IL-1

family member have an N-terminal sequence that begins at

position -9 relative to the aliphatic amino acid of the @XD

CONSCIISUS

sequence (the aliphatic amino acid 1s shown as an

‘(@’ 1n the consensus sequence of F1G. 1 and enclosed 1n a box

in the sequences of Table 5 above). There were su

e

1cient data

points available for some of the constructs to allow calcula-

tion of EC., values; for the remaining constructs, the data

ticient tor such calculations. The relevant con-

were 1nsu

structs and their EC. s are shown 1n Table 6 below.

(met or

IL-1

F6

F&

F9

Assayed

Polypeptide:

HuF6WT
(untagged):
HuF8WT
(untagged):
HuFOWT
(untagged):

1le) 1s 1ndicated by

TABL.

(Ll
N

ECs,
(ng/ Assayed
ml) Polypeptide:

=212 HuF6WT/
FpH

>193 HuF8W'T/
FpH

>544 HuF9W'T/
FpH

May 19, 2016

ECq,
(ng/ Assayed
ml) Variants:

>136 HuF6l7/
FpH

>258 Hub&I7/
FpH

>332 HuF9871%/
FpH
HuF9M19/
FpH

ECs,

(ng/
ml)

2.8
0.2
1.0

1.1
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[0162] These results demonstrated that the length of the
N-terminus 1s important for biological activity of both ago-
nistic and antagonistic IL-1 family members that signal via

IL-1Rrp2.
Example 2B

IL-8 ELISA Assay of IL-1F Variants

[0163] A stable cell line expressing human IL-1Rrp2 off an
inducible promoter was generated in Jurkat T-REx™ cells
(Invitrogen). T-RExTm cell lines stably express the tetracy-
cline repressor protein and, therefore, allow for inducible
expression of the gene of interest (IL-1Rrp2) with doxycy-
cline.

[0164] In order to access the activity of the IL-1F ligands
IL-1Rrp2 expressing Jurkat T-RExTm cells were induced
with doxycycline 24 hrs. prior to use. Cells were seeded at
200,000 cells/well 1n a 96-well round bottom tissue culture
plate. The IL-1F ligands (full length (WT) untagged, full
length (W) tagged, truncated tagged or SUMO generated
truncated untagged protein) were added to the wells as fol-
lows: tull length IL-1F6, F8 and F9 were added at 50 ng/mlL.
with an 8 point dilution series at 1:5 dilutions and truncated
ligands were started at 2 ug/ml with 1:5 dilutions for 8 points.
The cells were mncubated with the ligands at 37° C., 5% CO2
for 24 hrs. Following incubation, cells were spun down and
the supernatants were collected for analysis using QuantiGlo
Human IL-8 ELISA Kit (R&D Systems) per the manfacture’s
instructions The results for the tested polypeptides and vari-
ants are given as indicated 1 Table 7 below.

TABLE 7

IL-8 Elisa Assayv Results

May 19, 2016

tides that do not comprise a C-terminal tag are more active
than corresponding polypeptides comprising a C-terminal
tag.

Example 3

Preparation of Monoclonal Antibodies

[0166] IL-1family member polypeptides may be employed
as immunogens in generating monoclonal antibodies by con-
ventional techniques, e.g., techniques described i U.S. Pat.
No. 5,599,905, hereby incorporated by reference. It 1s recog-
nized that polypeptides 1n various forms may be employed as
immunogens, €.g., full length proteins, fragments thereot,
fusion proteins thereof such as Fc fusions, cells expressing
the recombinant protein on the cell surface, etc. Examples of
usetul peptides include those shown 1n FIG. 1.

[0167] To summarize an example of such a procedure, an
N-terminal peptide of an IL-1Rrp2 requiring IL-1 family
member, optionally having an additional C-terminal cysteine
residue to facilitate conjugation, 1s conjugated to malermmide-
activated keyhole limpet hemocyanin (KLH; obtainable for
example from Pierce Biotechnology Inc., Rockiord, Ill.) to
yield an immunogen. For a first immunization, 100 micro-
grams ol immunogen (containing 50 micrograms of peptide)
1s emulsified in complete Freund’s adjuvant (CFA) at 1:1 ratio
by volume and imjected subcutaneously 1n a final volume of
200 microliters for each mouse.

[0168] Immunized animals are boosted three to four more
times with additional immunogen to increase the antigen-
specific response, at intervals of two to four weeks (although

N-terminal polypeptide sequence

A box frames the aliphatic amino

acid which 1s indicated as
SEQ @ of the consensus sequence:

ID Polypeptide @XD where @ may be M or 1, EC5,

NO: Assavyed: and X 1ig one amino acid. (png/mL)

9 HulL-1F6 WT MEKALKIDTPQQGYIDDINHRVWVLQDQ  12-94

>0 HulL-1Fe s MIDTPQRGYIDD INHRVWVLQDQ 0.060
I7/FpH

60 HulL-1¥F6Ke KIDTPQQGSIQDIHHRWVLQDQ 0.0001l04

6l HulL-1F8WT MNPQREAAPKSYATRDSROMVWVLSGN  10-27

>4 HulL-1Fs8 s MEAAPKSYAIRDSROMVWVLSGN 0.002
E6/FpH

62 HulL-1EF8RS e REAAPKSYATRDSROMVWVLSGN 0.000123

63 HulL-1FSWT  MRETPGDADGGGRAVYQSMCKPITGTINDLNQOVWTLOGQ 4.072

26 HUIL-1FS i m SMCKPI TGTINDLNQQVWTLQGQ 0.017
S818/FpH

>6 HuIL-1FO818 e SMCKPI TGTINDLNQQVWTLQGQ 0.001

[0165] These results demonstrated that the length of the longer intervals may be employed. For example, a second

N-terminus 1s important for biological activity of both ago-
nistic and antagonistic IL-1 family members that signal via
IL-1Rrp2 and that the particular N-terminal amino acid 1s not

important. Further, these results demonstrate that polypep-

injection of 50 micrograms of immunogen (containing 235
micrograms of peptide) mixed with imcomplete Freund’s
adjuvant in a final volume of 200 ul 1s 1mjected subcutane-
ously into each mouse about four weeks after the primary
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immunization. A third injection (20 micrograms of immuno-
gen containing 10 micrograms of peptide mixed with an
adjuvant such as Rib1 adjuvant) may be given by subcutane-
ous and/or intraperitoneal route from about 10 to 30 days after
the second 1njection. If desired, a fourth injection (20 micro-
grams ol immunogen containing 10 micrograms of peptide
mixed with mcomplete Freund’s adjuvant) may be given by
subcutaneous and/or 1ntraperitoneal route from about 14 to
about 28 days after the third injection. A final 1njection 1s
given, usually about five days prior to fusion, utilizing 50
micrograms of immunogen containing 25 micrograms of
peptide 1n PBS, by intraperitoneal injection.

[0169] Serum samples may be periodically taken by retro-
orbital bleeding or tail-tip excision for testing by peptide
ELISA (enzyme-linked immunosorbent assay), or another
suitable assay, to evaluate antibody titer. At the time of fusion,
the animals are sacrificed, splenocytes harvested, and fused to
the murine myeloma cell line SP2/0O (ATCC CRL 1581). The
resulting hybridoma cell lines are plated 1n multiple microti-
ter plates in a HAT selective medium (hypoxanthine, aminop-
terin, and thymidine) to facilitate proliferation of spleen cell-
myeloma hybrnd cells.

[0170] Hybrnidoma clones thus generated are screened for
reactivity with the N-terminal portion of the relevant IL-1
family member. Initial screening of hybridoma supernatants
may utilize a peptide ELISA, a whole cell ELISA and/or a
cell-based assay suitable for high-throughput screening (fluo-
rometric microvolume assay technology or FMAT, substan-
tially as described by Fiscella, et al., Nature Biotechnology
21:302-307 (2003). Hybridomas that are positive in this
screening method may be further cultured to provide larger
amounts of antibody, which can then be purified as described
below and screened by additional cell-based assay(s) (for
example, a reporter assay, or another assay for biological
activity of an IL-1 family member).

[0171] Selected hybridomas can be further cloned and
tested to ensure stable production monoclonal antibody.
Hybridomas can be cultured 1n vitro, or pass aged as ascites
fluid 1n suitable host mammals. The resulting monoclonal
antibodies may be purified by ammonium sulfate precipita-
tion followed by gel exclusion chromatography, and/or aifin-
ity chromatography based on binding of antibody to Protein
G, for example.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 78

<210> SEQ ID NO 1

<211> LENGTH: 155

«212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 1

Met Val Leu Ser Gly Ala Leu Cys Phe Arg Met Lys Asp

1 5 10

Lys Val Leu Tyr Leu His Asn Asn Gln Leu Leu Ala Gly

20 25

Ala Gly Lys Val Ile Lys Gly Glu Glu Ile Ser Val Val
35 40 45

Trp Leu Asp Ala Ser Leu Ser Pro Val Ile Leu Gly Val

May 19, 2016

Example 4

Purification of Hybridoma Antibodies for Screening

[0172] Hybndoma cells are cultured for a time and under
conditions to yield a sample of about 35 ml of hybridoma

supernatant tluid. To each sample 1s added 12 ml of 4x-Pro-
tein A Binding Builer (1.6 M citric acid, 100 mM tris, pH

9.15) and about 300 ul of a 67% slurry of MabSelect™ Media
(GE Healthcare, Piscataway, N.J.). The resulting slurry 1s
rotated gently over night at 4° C.

[0173] Adfter overnight incubation, the samples are centri-
fuged to sediment the resin and the monoclonal antibodies
bound thereto, for example at 2,000 RPM 1n a G3.8 centrifuge
rotor (Beckman Coulter, Fullerton, Calif.) for 5 minutes at 4°
C. with no brake. All but about 300 ul of the supernatant fluid
1s removed and the resin 1s resuspended to form a concen-
trated slurry.

[0174] The concentrated slurry 1s transferred to a microcen-
trifuge tube and sufficient 1x-Protein A Binding Butter (400
mM citric acid, 25 mM tris, pH 8.9) 1s added to bring the total
volume up to about 1 ml. The slurry 1s resuspended, then
centrifuged at about 14,000 g for 5 seconds. The supernatant
fluid 1s removed from the resulting pellet, which 1s washed a
total of three times 1n a similar manner (1.e. by resuspending
in about 1 ml of 1x-Protein A Binding Buifer, centrifuging,
removing supernatant and resuspending 1n fresh buifer).
[0175] Adter three washes, the pellet 1s resuspended 1n 400
ul Elution Butler (200 mM formic acid) and agitated for 10
min at room temperature, then centrifuged at 14,000 g for 5
seconds. The supernatant 1s carefully removed as eluate, and
the pellet 1s eluted again 1n a manner similar to that described
above for a total of three elution cycles. The eluates from the
three elution cycles are combined, centrifuge at 14,000 g for
5 min room temperature and transferred to a fresh tube. The
pH 1s adjusted to 7.3-8.2 by adding 2 M tris base (235 mM )
and mixing quickly. The samples are again centrifuged at
14,000 g for 5 min at room temperature, and designated as pH
Shift Soluble. A spectral scan of each sample (diluted by
adding 20 ul of the sample to 700 ul water) 1s run from 250 to
350 nm, and protein concentration 1s verified by loading 0.5
ug each antibody-containing sample on a reducing 4-20%
SDS-PAGE gel with an appropriate antibody standards.
[0176] FEach reference cited herein 1s incorporated by ret-
erence 1n 1ts entirety for all that 1t teaches and for all purposes.

Ser Ala Leu

15

Gly Leu His
30

Pro Asn Arg

Gln Gly Gly
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Ser

65

Glu

Ser

Ser

Gln

Pro
145

<210>
<211>
<212 >
<213>

<400>

50

Gln

Pro

Phe

ala

Pro

130

Ile

Cys

Val

Thr

Ala

115

Val

Thr

Leu

Agnh

Phe
100

ATrg

ASP

PRT

SEQUENCE :

Met Glu Lys Ala

1

ASpP

Val

Leu
6b

ASpP

ASh

Gly

Ala

Gly
145

Tle

Pro

ATy

50

Gly

Gln

Gln

ATrg

Val
120

AgSh

35

Hig

Leu

Pro

Pro

Agn

115

Ser

Ala

His

20

Val

Agn

Thr

Glu

100

Ser

Ser

Agnh

Ser

ITle

85

Pro

Leu

Phe

SEQ ID NO 2
LENGTH:
TYPE :
ORGANISM :

158

Homo sapilens

2

Leu

Arg

AsSp

Glu

Gly

Leu

85

Pro

Thr

Glu

Thr

<210> SEQ ID NO 3

<«211> LENGTH:

<212> TYPE:

<213> ORGANISM: Homo sapiens

PRT

<400> SEQUENCE:

157

3

Cys

70

Met

ATrg

Gly

Thr

Tyr
150

Val

ATrg

Thr

Leu

70

Gln

Val

Phe

Gly

Thr
150

55

Gly

Glu

Arg

Trp

Gln

135

Phe

Ile

Trp

Met

Leu

55

Asn

Leu

Glu

Gly
135

Asp

Met Asn Pro Gln Arg Glu Ala

1

5

Ser Arg Gln Met Val Trp

20

Pro Leu Ser Arg Ser Ile

35

Arg Asp Thr Glu Phe Ser

Val

AsSp

Val

Leu

ASP

Phe

120

Leu

Gln

ASP

Val

Ser
40

Glu

Leu

Ser

Ser
120

Phe

2la

Leu

Pro
40

Gly

Met
105
Leu

Pro

Gln

Thr
Leu
25

Pro

Glu

Phe

105

Val

Pro

Gly

Pro
Ser
25

Val

Glu

Gln
Leu
SO

Gly

Glu

Pro

10

Gln

Val

ASpP

Leu

Lys

S0

Leu

2la

Leu

Leu

Lys
10

Gly

Thr

Glu

75

Gly

Leu

Thr

Agnh

ASDP
155

Gln

ASpP

Thr

AYg

Met

75

ASpP

Phe

Phe

Ile

Thr
155

Ser

Agnh

Leu

Gly

26

-continued

60

Pro

Ala

Thr

Val

Gly
140

Gln

Gln

Tle

Gly

60

Tle

Pro

Leu
140

Met

Ser

His

ASn

Thr

Ser
Pro
125

Gly

Gly

Thr

Ala

45

Asn

Ala

Met

His

Gly

125

Thr

Leu

Ala

Leu

Leu

45

Met

Leu

Glu

Ser

110

Glu

Trp

Ser
Leu
20

Leu

Pro

ASP

Ser

110

Trp

Gln

Phe

Tle

Ile

30

Tle

Val

Thr

Ser

o5

Phe

ala

Agn

Ile

15

Tle

Tle

Ile

Val

Leu

S5

Gln

Phe

Glu

Arg
15

2la

Ala

Leu
80

Glu

ASpP

Ala

Gln

Ala

Ser

Ser

Tle

Leu

ASDP

2la

Leu

May 19, 2016
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Gly

65

Glu

Ser

Thr

Ile
145

<210>
<211>
<212 >
<213>

<400>

50

Ile

Pro

Thr

Ser
130

Thr

Thr

Ser
115

Thr

Agn

Gly

Leu

Ala

100

Val

Thr

Agn

PRT

SEQUENCE :

Met Arg Gly Thr

1

Gln

Gln

ASP

Glu

65

Asn

Leu

Pro

Thr

ATrg

145

Thr

<210>
<211>
<«212>
<213>
<220>
<223 >

Sexr

Val

Ser

50

2la

Pro

Gln

Val

Leu

130

ASp

2la

Met

Trp

35

Val

Leu

Glu

Leu

Lys

115

Glu

Gln

Phe

Cys

20

Thr

Thr

Glu

Met

Lys

100

Pro

Ser

Pro

Glu

SEQ ID NO
LENGTH: 8
TYPE :
ORGANISM: Artificial
FEATURE:
OTHER INFORMATION: FLAG peptide

PRT

<400> SEQUENCE:

Gln

85

Gln

Phe

Ser

Thr

SEQ ID NO 4
LENGTH:
TYPE :
ORGANISM :

169

Homo sapilens

Leu

Pro

Gln

Cvys

85

Glu

Phe

Val

ITle

Leu
165

5

ASP
70

Leu

Gln

Gly

Asn
150

Gly

Pro

Gln

Val

Gly

70

Leu

Gln

Leu

Ala

Tle

150

Agn

55

Leu

Pro

Ser

Gln

135

Phe

Asp

Tle

Gly

Thr

55

Arg

Phe

Phe
135

Leu

Tle

Glu

Phe

Val

120

Pro

2la

Thr

Gln

40

Val

Gly

Tle

Tyr

120

Pro

Thr

Agn

Asp Tyvr Lys Asp Asp Asp Asp Lys

1

5

«<210> SEQ ID NO 6

Leu

Leu
105
Ser

Tle

Leu

ASP

Gly

25

Agn

Ala

ASDP

Glu

Met

105

ASP

Ser

ASDP

Phe
AgSn
SO

Phe

Phe

ASpP

Gly

10

Thr

Leu

Val

Pro

Lys

S0

ASp

2la

Trp

Glu

Cys

75

Ile

Phe

Pro

Leu

Ser
155

Gly

Ile

Val

Ile

Tle

75

Val

Leu

Phe

Leu
155

27

-continued

60

Ala

Met

Hig

Gly

Thr

140

Val

Gly

Agnh

Ala

Thr
60

Thr

Ile
140

Gly

Glu

Asp

AsSn

Trp

125

Glu

Arg

Asp

Val

45

Leu

Glu

Gly

Gly

125

Ala

Ile

Leu

Lys

110

Phe

Glu

2la
Leu
20

Pro

Gly

Gln

Gln

110

ATrg

Ser

Ser

Gln

Tyr

o5

Glu

Ile

Arg

Val
15

AgSh

Arg

Tle

Pro

S5

Pro

Thr

Ser

Gly

80

Val

Gly

Ala

Gly

Gln

Ser

Pro

Gln

80

Thr

Glu

Ser

ASn
160

May 19, 2016
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23

-continued
<211> LENGTH: 154
<212> TYPE: PRT
<213> ORGANISM: Homo sapilens
<400> SEQUENCE: 6
Val Leu Ser Gly Ala Leu Cys Phe Arg Met Lys Asp Ser Ala Leu Lys
1 5 10 15
Val Leu Tyr Leu Higs Asn Asn Gln Leu Leu Ala Gly Gly Leu His Ala
20 25 30
Gly Lys Val Ile Lys Gly Glu Glu Ile Ser Val Val Pro Asn Arg Trp
35 40 45
Leu Asp Ala Ser Leu Ser Pro Val Ile Leu Gly Val Gln Gly Gly Ser
50 55 60
Gln Cys Leu Ser Cys Gly Val Gly Gln Glu Pro Thr Leu Thr Leu Glu
65 70 75 80
Pro Val Asn Ile Met Glu Leu Tyr Leu Gly Ala Lys Glu Ser Lys Ser
85 90 o5
Phe Thr Phe Tyr Arg Arg Asp Met Gly Leu Thr Ser Ser Phe Glu Ser
100 105 110
Ala Ala Tyr Pro Gly Trp Phe Leu Cys Thr Val Pro Glu Ala Asp Gln
115 120 125
Pro Val Arg Leu Thr Gln Leu Pro Glu Asn Gly Gly Trp Asn Ala Pro
130 135 140
ITle Thr Asp Phe Tyr Phe Gln Gln Cys Asp
145 150
<210> SEQ ID NO 7
<211> LENGTH: 165
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<220> FEATURE:
«221> NAME/KEY: MISC FEATURE
<222> LOCATION: (155)..{(1l62)
<223> OTHER INFORMATION: FLAG peptide tag
<220> FEATURE:
«221> NAME/KEY: MISC FEATURE
<222> LOCATION: (163)..{(165)
<223 > OTHER INFORMATION: polyHis tag
<400> SEQUENCE: 7
Met Leu Ser Gly Ala Leu Cys Phe Arg Met Lys Asp Ser Ala Leu Lys
1 5 10 15
Val Leu Tyr Leu His Asn Asn Gln Leu Leu Ala Gly Gly Leu His Ala
20 25 30
Gly Lys Val Ile Lys Gly Glu Glu Ile Ser Val Val Pro Asn Arg Trp
35 40 45
Leu Asp Ala Ser Leu Ser Pro Val Ile Leu Gly Val Gln Gly Gly Ser
50 55 60
Gln Cys Leu Ser Cys Gly Val Gly Gln Glu Pro Thr Leu Thr Leu Glu
65 70 75 80
Pro Val Asn Ile Met Glu Leu Tyr Leu Gly Ala Lys Glu Ser Lys Ser
85 S0 o5
Phe Thr Phe Tyr Arg Arg Asp Met Gly Leu Thr Ser Ser Phe Glu Ser
100 105 110
Ala Ala Tyr Pro Gly Trp Phe Leu Cys Thr Val Pro Glu Ala Asp Gln
115 120 125
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29

-continued

Pro Val Arg Leu Thr Gln Leu Pro Glu Asn Gly Gly
130 135 140
Ile Thr Asp Phe Tyr Phe Gln Gln Cys Asp Asp Tyr
145 150 155
Asp Lys Hig His His
165
<210> SEQ ID NO 8
<211> LENGTH: 154
<212> TYPE: PRT
<213> ORGANISM: Homo sapilens
<400> SEQUENCE: 8
Met Leu Ser Gly Ala Leu Cys Phe Arg Met Lys Asp
1 5 10
Val Leu Tyr Leu His Asn Asn Gln Leu Leu Ala Gly
20 25
Gly Lys Val Ile Lys Gly Glu Glu Ile Ser Val Val
35 40
Leu Asp Ala Ser Leu Ser Pro Val Ile Leu Gly Val
50 55 60
Gln Cys Leu Ser Cys Gly Val Gly Gln Glu Pro Thr
65 70 75
Pro Val Asn Ile Met Glu Leu Tyr Leu Gly Ala Lys
85 90
Phe Thr Phe Tyr Arg Arg Asp Met Gly Leu Thr Ser
100 105
Ala Ala Tyr Pro Gly Trp Phe Leu Cys Thr Val Pro
115 120
Pro Val Arg Leu Thr Gln Leu Pro Glu Asn Gly Gly
130 135 140
ITle Thr Asp Phe Tyr Phe Gln Gln Cys Asp
145 150
<210> SEQ ID NO 9
<211> LENGTH: 165
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<220> FEATURE:
«221> NAME/KEY: MISC FEATURE
<222> LOCATION: (155)..{(1l62)
<223> OTHER INFORMATION: FLAG peptide tag
<220> FEATURE:
«221> NAME/KEY: MISC FEATURE
<222> LOCATION: (163)..{(165)
<223 > OTHER INFORMATION: polyHis tag
<400> SEQUENCE: 9
Met Leu Ser Gly Ala Leu Cys Phe Arg Met Lys AsSp
1 5 10
Val Leu Tyr Leu His Asn Asn Gln Leu Leu Ala Gly
20 25
Gly Lys Val Ile Lys Gly Glu Glu Ile Ser Val Val
35 40
Leu Asp Ala Ser Leu Ser Pro Val Ile Leu Gly Val
50 55 60
Gln Cys Leu Ser Cys Gly Val Gly Gln Glu Pro Thr

Trp Asn Ala Pro

Lys Asp AsSp Asp

Ser

Gly

Pro

45

Gln

Leu

Glu

Ser

Glu
125

Trp

Ser

Gly

Pro

45

Gln

Leu

Ala

Leu

30

Agn

Gly

Thr

Ser

Phe

110

Ala

Agn

Ala

Leu

30

Agn

Gly

Thr

Leu

15

Hisg

Arg

Gly

Leu

Lys

S5

Glu

ASP

2la

Leu

15

His

Arg

Gly

Leu

160

Ala

Trp

Ser

Glu

80

Ser

Ser

Gln

Pro

Ala

Trp

Ser

Glu
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30

May 19, 2016

-continued
65 70 75 80
Pro Val Asn Ile Met Glu Leu Tyr Leu Gly Ala Lys Glu Ser Lys Ser
85 90 o5
Phe Thr Phe Tyr Arg Arg Asp Met Gly Leu Thr Ser Ser Phe Glu Ser
100 105 110
Ala Ala Tyr Pro Gly Trp Phe Leu Cys Thr Val Pro Glu Ala Asp Gln
115 120 125
Pro Val Arg Leu Thr Gln Leu Pro Glu Asn Gly Gly Trp Asn Ala Pro
130 135 140
Ile Thr Asp Phe Tyr Phe Gln Gln Cys Asp Asp Tyr Lys Asp Asp AsSp
145 150 155 160
Asp Lys Hig His His
165
<210> SEQ ID NO 10
<211> LENGTH: 153
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 10
Lys Ile Asp Thr Pro Gln Gln Gly Ser Ile Gln Asp Ile Asn His Arg
1 5 10 15
Val Trp Val Leu Gln Asp Gln Thr Leu Ile Ala Val Pro Arg Lys Asp
20 25 30
Arg Met Ser Pro Val Thr Ile Ala Leu Ile Ser Cys Arg His Val Glu
35 40 45
Thr Leu Glu Lys Asp Arg Gly Asn Pro Ile Tyr Leu Gly Leu Asn Gly
50 55 60
Leu Asn Leu Cys Leu Met Cys Ala Lys Val Gly Asp Gln Pro Thr Leu
65 70 75 80
Gln Leu Lys Glu Lys Asp Ile Met Asp Leu Tyr Asn Gln Pro Glu Pro
85 90 o5
Val Lys Ser Phe Leu Phe Tyr His Ser Gln Ser Gly Arg Asn Ser Thr
100 105 110
Phe Glu Ser Val Ala Phe Pro Gly Trp Phe Ile Ala Val Ser Ser Glu
115 120 125
Gly Gly Cys Pro Leu Ile Leu Thr Gln Glu Leu Gly Lys Ala Asn Thr
130 135 140
Thr Asp Phe Gly Leu Thr Met Leu Phe
145 150
<210> SEQ ID NO 11
<211> LENGTH: 164
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<220> FEATURE:
«221> NAME/KEY: MISC FEATURE
<222> LOCATION: (154)..{(1le6l)
<223> OTHER INFORMATION: FLAG peptide tag
<220> FEATURE:
«221> NAME/KEY: MISC FEATURE
<222> LOCATION: (1l62)..(1l64)
<223 > OTHER INFORMATION: polyHis tag

<400> SEQUENCE: 11

Lys Ile Asp Thr Pro Gln Gln Gly Ser Ile Gln Agsp Ile Asn His Arg
1 5 10 15
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Val

ATrg

Thr

Leu

65

Gln

Val

Phe

Gly

Thr

145

Lys

Trp

Met

Leu

50

Agn

Leu

Glu
Gly
130

ASpP

His

Val

Ser
35

Glu

Leu

Ser

Ser
115

Phe

His

Leu
20

Pro

Glu

Phe

100

Val

Pro

Gly

His

Gln

Val

AsSp

Leu

Lys

85

Leu

Ala

Leu

Leu

<210> SEQ ID NO 12

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met Ile Asp Thr

1

Val

ATrg

Thr

Leu
65

Gln

Val

Phe

Gly

Thr
145

<210>
<211>
<212 >
<213 >
<220>
<22]1>
<222 >

Trp

Met

Leu

50

Agn

Leu

Glu

Gly
130

ASp

Val

Ser

35

Glu

Leu

Ser

Ser
115

Phe

Leu
20

Pro

Glu

Phe
100

Val

Pro

Gly

PRT

LOCATION:

153

Homo sapiens

12

Pro

5

Gln

Val

AsSp

Leu

Lys

85

Leu

Ala

Leu

Leu

SEQ ID NO 13
LENGTH :
TYPE :
ORGANISM: Homo saplens
FEATURE:
NAME /KEY: MISC _FEATURE
(154) .. (161)

164

ASpP

Thr

ATrg

Met

70

ASpP

Phe

Phe

Ile

Thr
150

Gln

ASpP

Thr

ATrg

Met

70

ASpP

Phe

Phe

ITle

Thr
150

Gln

Ile

Gly

55

ITle

Pro
Leu
135

Met

Gln

Gln

Tle

Gly

55

Tle

Pro

Leu
135

Met

Thr

2la

40

Agh

Ala

Met

His

Gly

120

Thr

Leu

Gly

Thr

Ala

40

Agn

2la

Met

His

Gly

120

Thr

Leu

Leu
25

Leu

Pro

ASP

Ser

105

Trp

Gln

Phe

Ser
Leu
25

Leu

Pro

ASDP

Ser

105

Trp

Gln

Phe

Tle

Ile

Tle

Val

Leu

50

Gln

Phe

Glu

ASp

Tle

10

Ile

Tle

Tle

Val

Leu

50

Gln

Phe

Glu

A2la

Ser

Ser

Ile

Leu

Tyr
155

Gln

Ala

Ser

Ser

Ile

Leu

31

-continued

Val

Leu

60

ASpP

Asn

Gly

Ala

Gly
140

ASpP

Val

Leu
60

ASDP

AsSn

Gly

Ala

Gly
140

Pro

Arg

45

Gly

Gln

Gln

Arg

Val

125

Lys

Asp

Tle

Pro

Arg

45

Gly

Gln

Gln

Arg

Val
125

Lys

ATrg

30

His

Leu

Pro

Pro

Agn

110

Ser

Ala

ASP

Agn

ATg

30

His

Leu

Pro

Pro

Agn

110

Ser

Ala

Lys

Val

AgSh

Thr

Glu

55

Ser

Ser

Agn

ASP

His

15

Val

Agn

Thr

Glu

55

Ser

Ser

Agn

ASp

Glu

Gly

Leu

80

Pro

Thr

Glu

Thr

ASDP
160

Arg

ASpP

Glu

Gly

Leu

80

Pro

Thr

Glu

Thr
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<223>

<220> FEATURE:

«221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (le62) .. (1l64)
<223 >

<400> SEQUENCE:

Met Ile Asp Thr

1

Val

ATrg

Thr

Leu

65

Gln

Val

Phe

Gly

Thr

145

Lys

<210>
<«211>
«212>
<213>

<400>

Trp

Met

Leu

50

Agn

Leu

Glu
Gly
130

ASpP

His

Val

Ser

35

Glu

Leu

Ser

Ser
115

Phe

His

Leu
20

Pro

Glu

Phe

100

Val

Pro

Gly

His

PRT

SEQUENCE :

Arg Glu Ala Ala

1

Val

Ser

Phe

Lys

65

Gln

Gln

Phe

Ser

Thr

Trp

Tle

Sexr

50

ASpP

Leu

Gln

Gly
130

Agn

Val
Lys
35

ASP

Leu

Pro

Ser

115

Gln

Phe

Leu
20

Pro

Glu

Phe

100

Val

Pro

13

Pro

5

Gln

Vval

Asp

Leu

Lys

85

Leu

2la

Leu

Leu

SEQ ID NO 14
LENGTH :
TYPE :
ORGANISM: Homo saplens

153

14

Pro

5

Ser

Val

Glu

Leu

Lys

85

Leu

Ser

ITle

Leu

Gln

ASP

Thr

ATg

Met

70

ASpP

Phe

Phe

Tle

Thr
150

Gly

Thr

Phe
70

ASh

Phe

Phe

ASpP

Gln

Gln

Tle

Gly

55

Tle

Pro
Leu
135

Met

Ser

Asn

Leu

Gly
55

Tle

Phe

Pro

Leu

135

Ser

Gly

Thr

2la

40

Agn

Ala

Met

Hig

Gly

120

Thr

Leu

Ser
His
40

Agh

2la

Met

His

Gly

120

Thr

Val

OTHER INFORMATION: polyHis tag

Ser
Leu
25

Leu

Pro

ASDP

Ser

105

Trp

Gln

Phe

Ala

Leu

25

Leu

Met

Glu

ASP

ASn

105

Trp

Glu

Tle

10

Ile

Tle

Ile

Val

Leu

50

Gln

Phe

Glu

ASpP

Ile

10

Tle

Tle

Val

Tle

Leu
SO

Phe

Glu

OTHER INFORMATION: FLAG peptide tag

Gln

Ala

Ser

sSer

Tle

Leu

Tyr
155

AYg

Ala

Ala

Glu

Ile

Arg

32

-continued

ASpP

Val

Leu

60

ASpP

ASn

Gly

Ala

Gly
140

ASP

Ala

Leu
60

Gly

Val

Gly

Ala

Gly
140

Tle

Pro

Arg

45

Gly

Gln

Gln

Arg

val

125

Lys

Asp

Ser

Pro

Arg

45

Gly

Glu

Ser

Thr
125

ITle

Agn

ATy

30

His

Leu

Pro

Pro

Agn

110

Ser

Ala

ASP

ATg

Leu

30

ASP

Tle

Pro

Thr
110

Ser

Thr

His

15

Val

Agn

Thr

Glu

o5

Ser

Ser

Agn

ASP

Gln
15

Ser

Thr

Thr

Lys

55

Ser

Thr

AgSh

ATrg

ASpP

Glu

Gly

Leu

80

Pro

Thr

Glu

Thr

ASpP
160

Met

Glu

Gly

Leu
80

Ala

Val

Thr

Agh
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33

-continued
145 150
<210> SEQ ID NO 15
<211> LENGTH: 164
<212> TYPE: PRT
<213> ORGANISM: Homo sapilens
<220> FEATURE:
«221> NAME/KEY: MISC FEATURE
<222> LOCATION: (154) .. (1le6l)
<223> OTHER INFORMATION: FLAG peptide tag
<220> FEATURE:
«221> NAME/KEY: MISC FEATURE
<222> LOCATION: (1l62)..(1l64)
<223> OTHER INFORMATION: polyHis tag
<400> SEQUENCE: 15
Arg Glu Ala Ala Pro Lys Ser Tyr Ala Ile Arg Asp Ser Arg Gln Met
1 5 10 15
Val Trp Val Leu Ser Gly Asn Ser Leu Ile Ala Ala Pro Leu Ser Arg
20 25 30
Ser Ile Lys Pro Val Thr Leu His Leu Ile Ala Cys Arg Asp Thr Glu
35 40 45
Phe Ser Asp Lys Glu Lys Gly Asn Met Val Tyr Leu Gly Ile Lys Gly
50 55 60
Lys Asp Leu Cys Leu Phe Cys Ala Glu Ile Gln Gly Lys Pro Thr Leu
65 70 75 80
Gln Leu Lys Glu Lys Asn Ile Met Asp Leu Tyr Val Glu Lys Lys Ala
85 S0 o5
Gln Lys Pro Phe Leu Phe Phe His Asn Lys Glu Gly Ser Thr Ser Val
100 105 110
Phe Gln Ser Val Ser Tyr Pro Gly Trp Phe Ile Ala Thr Ser Thr Thr
115 120 125
Ser Gly Gln Pro Ile Phe Leu Thr Lys Glu Arg Gly Ile Thr Asn Asn
130 135 140
Thr Asn Phe Tyr Leu Asp Ser Val Glu Asp Tyr Lys Asp Asp Asp Asp
145 150 155 160
Lys His His His
<210> SEQ ID NO 16
<211> LENGTH: 153
<212> TYPE: PRT
<213> ORGANISM: Homo sapilens
<400> SEQUENCE: 16
Met Glu Ala Ala Pro Lys Ser Tyr Ala Ile Arg Asp Ser Arg Gln Met
1 5 10 15
Val Trp Val Leu Ser Gly Asn Ser Leu Ile Ala Ala Pro Leu Ser Arg
20 25 30
Ser Ile Lys Pro Val Thr Leu His Leu Ile Ala Cys Arg Asp Thr Glu
35 40 45
Phe Ser Asp Lys Glu Lys Gly Asn Met Val Tyr Leu Gly Ile Lys Gly
50 55 60
Lys Asp Leu Cys Leu Phe Cys Ala Glu Ile Gln Gly Lys Pro Thr Leu
65 70 75 80
Gln Leu Lys Glu Lys Asn Ile Met Asp Leu Tyvr Val Glu Lys Lys Ala
85 90 o5
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34

-continued
Gln Lys Pro Phe Leu Phe Phe His Asn Lys Glu Gly Ser Thr Ser Val
100 105 110
Phe Gln Ser Val Ser Tyr Pro Gly Trp Phe Ile Ala Thr Ser Thr Thr
115 120 125
Ser Gly Gln Pro Ile Phe Leu Thr Lys Glu Arg Gly Ile Thr Asn Asn
130 135 140
Thr Asn Phe Tyr Leu Asp Ser Val Glu
145 150
<210> SEQ ID NO 17
<211> LENGTH: 164
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<220> FEATURE:
«221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (154)..{(1le6l)
<223> OTHER INFORMATION: FLAG peptide tag
<220> FEATURE:
«<221> NAME/KEY: MISC FEATURE
<222> LOCATION: (162)..{(1l64)
<223 > OTHER INFORMATION: polyHis tag
<400> SEQUENCE: 17
Met Glu Ala Ala Pro Lys Ser Tyr Ala Ile Arg Asp Ser Arg Gln Met
1 5 10 15
Val Trp Val Leu Ser Gly Asn Ser Leu Ile Ala Ala Pro Leu Ser Arg
20 25 30
Ser Ile Lys Pro Val Thr Leu Hisgs Leu Ile Ala Cys Arg Asp Thr Glu
35 40 45
Phe Ser Asp Lys Glu Lys Gly Asn Met Val Tyr Leu Gly Ile Lys Gly
50 55 60
Lys Asp Leu Cys Leu Phe Cys Ala Glu Ile Gln Gly Lys Pro Thr Leu
65 70 75 80
Gln Leu Lys Glu Lys Asn Ile Met Asp Leu Tyr Val Glu Lys Lys Ala
85 90 o5
Gln Lys Pro Phe Leu Phe Phe His Asn Lys Glu Gly Ser Thr Ser Val
100 105 110
Phe Gln Ser Val Ser Tyr Pro Gly Trp Phe Ile Ala Thr Ser Thr Thr
115 120 125
Ser Gly Gln Pro Ile Phe Leu Thr Lys Glu Arg Gly Ile Thr Asn Asn
130 135 140
Thr Asn Phe Tyr Leu Asp Ser Val Glu Asp Tyr Lys Asp Asp Asp Asp
145 150 155 160
Lys His His His
<210> SEQ ID NO 18
<211> LENGTH: 152
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 18
Ser Met Cys Lys Pro Ile Thr Gly Thr Ile Asn Asp Leu Asn Gln Gln
1 5 10 15
Val Trp Thr Leu Gln Gly Gln Asn Leu Val Ala Val Pro Arg Ser Asp
20 25 30
Ser Val Thr Pro Val Thr Val Ala Val Ile Thr Cys Lys Tyr Pro Glu
35 40 45
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35

-continued

Ala Leu Glu Gln Gly Arg Gly Asp Pro Ile Tyr Leu Gly Ile Gln Asn
50 55 60
Pro Glu Met Cys Leu Tyr Cys Glu Lys Val Gly Glu Gln Pro Thr Leu
65 70 75 80
Gln Leu Lys Glu Gln Lys Ile Met Asp Leu Tyvr Gly Gln Pro Glu Pro
85 S0 o5
Val Lys Pro Phe Leu Phe Tyr Arg Ala Lys Thr Gly Arg Thr Ser Thr
100 105 110
Leu Glu Ser Val Ala Phe Pro Asp Trp Phe Ile Ala Ser Ser Lys Arg
115 120 125
Asp Gln Pro Ile Ile Leu Thr Ser Glu Leu Gly Lys Ser Tyr Asn Thr
130 135 140
Ala Phe Glu Leu Asn Ile Asn Asp
145 150
<210> SEQ ID NO 19
<211> LENGTH: 163
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<220> FEATURE:
«221> NAME/KEY: MISC FEATURE
<222> LOCATION: (153)..{(160)
<223> OTHER INFORMATION: FLAG peptide tag
<220> FEATURE:
«221> NAME/KEY: MISC FEATURE
<222> LOCATION: (161)..{(163)
<223> OTHER INFORMATION: polyHis tag
<400> SEQUENCE: 19
Ser Met Cys Lys Pro Ile Thr Gly Thr Ile Asn Asp Leu Asn Gln Gln
1 5 10 15
Val Trp Thr Leu Gln Gly Gln Asn Leu Val Ala Val Pro Arg Ser Asp
20 25 30
Ser Val Thr Pro Val Thr Val Ala Val Ile Thr Cys Lys Tyr Pro Glu
35 40 45
Ala Leu Glu Gln Gly Arg Gly Asp Pro Ile Tyr Leu Gly Ile Gln Asn
50 55 60
Pro Glu Met Cys Leu Tyr Cys Glu Lys Val Gly Glu Gln Pro Thr Leu
65 70 75 80
Gln Leu Lys Glu Gln Lys Ile Met Asp Leu Tvyvr Gly Gln Pro Glu Pro
85 S0 o5
Val Lys Pro Phe Leu Phe Tyr Arg Ala Lys Thr Gly Arg Thr Ser Thr
100 105 110
Leu Glu Ser Val Ala Phe Pro Asp Trp Phe Ile Ala Ser Ser Lys Arg
115 120 125
Asp Gln Pro Ile Ile Leu Thr Ser Glu Leu Gly Lys Ser Tyr Asn Thr
130 135 140
Ala Phe Glu Leu Asn Ile Asn Asp Asp Tyr Lys Asp Asp Asp Asp Lys
145 150 155 160
His His His

<210> SEQ ID NO 20

<211> LENGTH:

<212> TYPERE:

<213> ORGANISM: Homo sapiens

PRT

152
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<400> SEQUENCE:

Met Met Cys Lys

1

Val

Ser

Ala

Pro

65

Gln

Val

Leu

ASpP

Ala
145

<210>
<211>
<212 >
<213>
<220>
<221>
<222 >
<223 >
220>
<22]1>

Trp

Val

Leu

50

Glu

Leu

Glu

Gln
120

Phe

Thr

Thr

35

Glu

Met

Pro

Ser
115

Pro

Glu

Leu
20

Pro

Gln

Glu

Phe

100

Val

Ile

Leu

PRT

LOCATION:

20

Pro

Gln

Val

Gly

Leu

Gln

85

Leu

Ala

Ile

Asn

SEQ ID NO 21
LENGTH :
TYPE :
ORGANISM: Homo saplens
FEATURE:
NAME /KEY: MISC FEATURE

(153) .. (160)

OTHER INFORMATION: FLAG peptide tag
FEATURE:

163

ITle

Gly

Thr

ATy

Tyr

70

Phe

Phe

Leu

Tle
150

Thr

Gln

Val

Gly

55

Ile

Pro

Thr
135

Asn

Gly

Agh

Ala

40

ASP

Glu

Met

ATrg

ASP

120

Ser

ASDP

Thr

Leu
25

Val

Pro

ASP

Ala
105

Trp

Glu

Ile

10

Val

Tle

Ile

Val

Leu

50

Phe

Leu

Asn

Ala

Thr

Thr

ITle

Gly

30

-continued

ASP

Val

Leu

60

Glu

Gly

Gly

Ala

Lys
140

Leu

Pro

Lys

45

Gly

Gln

Gln

Arg

Ser

125

Ser

Agn

Arg

30

Ile

Pro

Pro

Thr

110

Ser

Gln

15

Ser

Pro

Gln

Thr

Glu

55

Ser

Agn

Gln

ASp

Glu

Agn

Leu

80

Pro

Thr

Thr

May 19, 2016

NAME/KEY: MISC FEATURE
LOCATION: (161)..(163)
OTHER INFORMATION: polyHis tag

<222>
<223 >

<400>

SEQUENCE :

Met Met Cys Lvys

1

Val

Ser

Ala

Pro
6h

Gln

Val

Leu

ASpP

Ala

Trp

Val

Leu

50

Glu

Leu

Glu

Gln
120

Phe

Thr

Thr
35

Glu

Met

Pro

Ser
115

Pro

Glu

Leu
20

Pro

Gln

Glu

Phe

100

Val

Tle

Leu

21

Pro

5

Gln

Val

Gly

Leu

Gln

85

Leu

Ala

ITle

AsSn

ITle

Gly

Thr

ATrg

Tyr

70

Phe

Phe

Leu

Tle

Thr

Gln

Val

Gly

55

Tle

Pro

Thr
135

ASn

Gly

Agn

Ala

40

ASpP

Glu

Met

ATrg

ASP

120

Ser

ASP

Thr

Leu
25

Val

Pro

ASP

Ala
105

Trp

Glu

ASDP

Ile

10

Val

Tle

Tle

Val

Leu
SO

Phe

Leu

Agnh

Ala

Thr

Thr

Ile

Gly

ASP

Val

Leu
60

Glu

Gly

Gly

Ala

Lys

140

ASpP

Leu

Pro

Lys

45

Gly

Gln

Gln

Arg

Ser

125

Ser

Asp

Agn

ATrg
30

Tle

Pro

Pro

Thr
110

Ser

ASP

Gln

15

Ser

Pro

Gln

Thr

Glu

55

Ser

AgSh

ASP

Gln

ASp

Glu

Agh

Leu
80

Pro

Thr

ATrg

Thr
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-continued
145 150 155 160
His His His
<210> SEQ ID NO 22
<211> LENGTH: 172
<212> TYPE: PRT
<213> ORGANISM: Homo sapilens
<220> FEATURE:
«221> NAME/KEY: MISC FEATURE
<222> LOCATION: (159) .. (1l66)
<223> OTHER INFORMATION: FLAG peptide tag
<220> FEATURE:
«221> NAME/KEY: MISC FEATURE
<222> LOCATION: (1l67)..{(172)
<223> OTHER INFORMATION: polyHis tag
<400> SEQUENCE: 22
Met Glu Lys Ala Leu Lys Ile Asp Thr Pro Gln Gln Gly Ser Ile Gln
1 5 10 15
Asp Ile Asn His Arg Val Trp Val Leu Gln Asp Gln Thr Leu Ile Ala
20 25 30
Val Pro Arg Lys Asp Arg Met Ser Pro Val Thr Ile Ala Leu Ile Ser
35 40
Cys Arg His Val Glu Thr Leu Glu Lys Asp Arg Gly Asn Pro Ile Tyr
50 55 60
Leu Gly Leu Asn Gly Leu Asn Leu Cys Leu Met Cys Ala Lys Val Gly
65 70 75 80
Asp Gln Pro Thr Leu Gln Leu Lys Glu Lys Asp Ile Met Asp Leu Tyr
85 S50 o5
Asn Gln Pro Glu Pro Val Lys Ser Phe Leu Phe Tyr His Ser Gln Ser
100 105 110
Gly Arg Asn Ser Thr Phe Glu Ser Val Ala Phe Pro Gly Trp Phe Ile
115 120
Ala Val Ser Ser Glu Gly Gly Cys Pro Leu Ile Leu Thr Gln Glu Leu
130 135 140
Gly Lys Ala Asn Thr Thr Asp Phe Gly Leu Thr Met Leu Phe Asp Tyr
145 150 155 160
Lys Asp Asp Asp Asp Lys His His His His His His
165 170
<210> SEQ ID NO 23
<211> LENGTH: 168
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<220> FEATURE:
«<221> NAME/KEY: MISC FEATURE
<222> LOCATION: (155)..{(162)
<223 > OTHER INFORMATION: FLAG peptide tag
<220> FEATURE:
«221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (163)..(168)
<223> OTHER INFORMATION: polyHis tag

<400> SEQUENCE: 23

Met Lys Ile Asp Thr Pro Gln Gln Gly Ser Ile Gln Agsp Ile Asn His
1 5 10 15

Arg Val Trp Val Leu Gln Asp Gln Thr Leu Ile Ala Val Pro Arg Lys
20 25 30

Asp Arg Met Ser Pro Val Thr Ile Ala Leu Ile Ser Cys Arg His Val
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Glu

Gly

65

Leu

Pro

Thr

Glu

Thr

145

ASp

Thr
50

Leu

Gln

Val

Phe

Gly

130

Thr

35

Leu

AgSh

Leu

Glu
115
Gly

ASP

His

Glu

Leu

Ser
100

Ser

Phe

His

Glu

85

Phe

Vval

Pro

Gly

His
165

ASP

Leu

70

Leu

Ala

Leu

Leu

150

His

Arg

55

Met

AsSp

Phe

Phe

Ile

135

Thr

Hig

40

Gly

Tle

Tyzr

Pro

120

Leu

Met

His

Agn

Ala

Met

Hig

105

Gly

Thr

Leu

Pro

ASp

90

Ser

Trp

Gln

Phe

Ile
Val
75

Leu

Gln

Phe

Glu

ASpP
155

33

-continued

Tvr

60

Gly

Tyr

Ser

Tle

Leu
140

45

Leu

Asp

AsSn

Gly

Ala

125

Gly

Gly

Gln

Gln

ATy

110

Val

ASP

Leu

Pro

Pro

o5

Agn

Ser

2la

ASP

Agn

Thr

80

Glu

Ser

Ser

Agn

ASpP
160

May 19, 2016

<210>
<211>
<«212>
<213>
<220>
«221>
<222 >
<223 >
<220>
«221>
<222>
<223 >

SEQ ID NO 24

LENGTH: 1o7

TYPE: PRT

ORGANISM: Homo sapilens
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (154) .. (1le6l)

OTHER INFORMATION: FLAG peptide tag
FEATURE:

NAME /KEY: MISC _FEATURE
LOCATION: (1e62) .. (167}

OTHER INFORMATION: polyHis tag

<400> SEQUENCE: 24

Met Ile Asp Thr

1

Val

ATg

Thr

Leu
65

Gln

Val

Phe

Gly

Thr
145

Trp

Met

Leu

50

Agn

Leu

Glu
Gly
130

ASpP

His

Val

Ser
35

Glu

Leu

Ser

Ser
115

Phe

His

Leu
20

Pro

Glu

Phe
100

Val

Pro

Gly

His

Pro

5

Gln

Val

Asp

Leu

Lys

85

Leu

Ala

Leu

Leu

His
165

Gln

ASpP

Thr

ATrg

Met

70

ASP

Phe

Phe

Tle

Thr

150

His

Gln

Gln

ITle

Gly

55

Tle

Pro
Leu
135

Met

His

Gly

Thr

Ala

40

Agn

Ala

Met

His

Gly
120

Thr

Leu

Ser
Leu
25

Leu

Pro

ASP

Ser

105

Trp

Gln

Phe

Tle

10

Tle

Ile

Tle

Val

Leu

50

Gln

Phe

Glu

ASpP

Gln

Ala

Ser

Ser

Ile

Leu

Tyr
155

ASD

Val

Leu
60

ASpP

Agnh

Gly

Ala

Gly
140

Tle

Pro

Arg

45

Gly

Gln

Gln

Arg

Val
125

Asp

Agn

ATrg

30

Hig

Leu

Pro

Pro

Agn
110

Ser

Ala

ASP

His
15

Val

Agn

Thr

Glu
o5

Ser

Ser

Agn

ASP

Arg

ASp

Glu

Gly

Leu

80

Pro

Thr

Glu

Thr

ASpP
160
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39

-continued
<210> SEQ ID NO 25
<211> LENGTH: 166
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<220> FEATURE:
«221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (153)..{(160)
<223> OTHER INFORMATION: FLAG peptide tag
<220> FEATURE:
«<221> NAME/KEY: MISC FEATURE
<222> LOCATION: (161l)..{(1le66)
<223> OTHER INFORMATION: polyHis tag
<400> SEQUENCE: 25
Met Asp Thr Pro Gln Gln Gly Ser Ile Gln Asp Ile Asn His Arg Val
1 5 10 15
Trp Val Leu Gln Asp Gln Thr Leu Ile Ala Val Pro Arg Lys Asp Arg
20 25 30
Met Ser Pro Val Thr Ile Ala Leu Ile Ser Cys Arg His Val Glu Thr
35 40 45
Leu Glu Lys Asp Arg Gly Asn Pro Ile Tyr Leu Gly Leu Asn Gly Leu
50 55 60
Asn Leu Cys Leu Met Cys Ala Lys Val Gly Asp Gln Pro Thr Leu Gln
65 70 75 80
Leu Lys Glu Lys Asp Ile Met Asp Leu Tyr Asn Gln Pro Glu Pro Val
85 90 o5
Lys Ser Phe Leu Phe Tyr His Ser Gln Ser Gly Arg Asn Ser Thr Phe
100 105 110
Glu Ser Val Ala Phe Pro Gly Trp Phe Ile Ala Val Ser Ser Glu Gly
115 120 125
Gly Cys Pro Leu Ile Leu Thr Gln Glu Leu Gly Lys Ala Asn Thr Thr
130 135 140
Asp Phe Gly Leu Thr Met Leu Phe Asp Tyr Lys Asp Asp Asp Asp Lys
145 150 155 160
His His His His His His
165
<210> SEQ ID NO 26
<211> LENGTH: 153
<212> TYPE: PRT
<213> ORGANISM: Homo sapilens
<400> SEQUENCE: 26
Lys Ile Asp Thr Pro Gln Gln Gly Ser Ile Gln Agsp Ile Asn His Arg
1 5 10 15
Val Trp Val Leu Gln Asp Gln Thr Leu Ile Ala Val Pro Arg Lys Asp
20 25 30
Arg Met Ser Pro Val Thr Ile Ala Leu Ile Ser Cys Arg His Val Glu
35 40 45
Thr Leu Glu Lys Asp Arg Gly Asn Pro Ile Tyr Leu Gly Leu Asn Gly
50 55 60
Leu Asn Leu Cys Leu Met Cys Ala Lys Val Gly Asp Gln Pro Thr Leu
65 70 75 80
Gln Leu Lys Glu Lys Asp Ile Met Asp Leu Tyr Asn Gln Pro Glu Pro
85 90 o5
Val Lys Ser Phe Leu Phe Tyr His Ser Gln Ser Gly Arg Asn Ser Thr
100 105 110
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Phe Glu Ser

115

Gly Gly Cys

130

Thr Asp Phe

145

<210>
<211>
<212 >
<213>
<220>
<22]1>
<222 >
<223 >
220>
<221>
<222 >
<223 >

Val Ala Phe

Pro

40

-continued

Gly Trp Phe Ile Ala Val Ser Ser Glu

120

125

Pro Leu Ile Leu Thr Gln Glu Leu Gly Lys Ala Asn Thr

135

Gly Leu Thr Met

PRT

LOCATION:

LOCATION:

<400> SEQUENCE:

Met Asn Pro Gln

1

Ser

Pro

ATg

Gly

65

Glu

Ser

Thr

Tle

145

ASpP

<210>
<211>

<212>
<213>

Arg

Leu

ASpP

50

Tle

Pro

Thr

Ser
130

Thr

ASpP

Gln
Ser
35

Thr

Thr

Ser
115
Thr

Agn

ASP

Met

20

ATg

Glu

Gly

Leu

Ala

100

Val

Thr

Agn

ASP

PRT

SEQ ID NO 27
LENGTH :
TYPE :
ORGANISM: Homo saplens
FEATURE:
NAME /KEY: MISC FEATURE

(158) .. (165)

OTHER INFORMATION: FLAG peptide tag
FEATURE:
NAME/KEY: MISC_FEATURE
(lee) .. (171)

OTHER INFORMATION: polyHis tag

171

277
Arg
5
Val

Ser

Phe

Gln

85

Gln

Phe

Ser

Thr

Lys
165

SEQ ID NO 28
LENGTH:

TYPE:

169

150

Glu

Trp

Tle

Ser

ASpP

70

Leu

Gln

Gly

Agn

150

Hisg

Ala

Val

Asp
55

Leu

Pro

Ser

Gln

135

Phe

Hisg

Leu

2la

Leu

Pro
40

Glu

Phe

Val

120

Pro

His

Phe

Pro

Ser

25

Val

Glu

Leu

Leu

105

Ser

Ile

Leu

His

Lys
10
Gly

Thr

Phe
Agn
S0

Phe

Phe

ASp

His
170

sSer

Asnh

Leu

Gly

Cys

75

Ile

Phe

Pro

Leu

Ser

155

His

140

Ser

Hig

AsSn

60

Ala

Met

His

Gly

Thr

140

Val

Ala

Leu

Leu

45

Met

Glu

Asp

Agh

Trp

125

Glu

Ile

Tle

30

Tle

Val

Tle

Leu

Lys

110

Phe

Glu

ASP

Arg
15
Ala

2la

Gln

Tyr

55

Glu

Tle

Arg

ASpP

Ala

Leu

Gly

80

Val

Gly

Ala

Gly

Lys
160

May 19, 2016

ORGANISM: Homo saplens

FEATURE:

NAME /KEY: MISC _FEATURE

LOCATION: (156) .. (163)

OTHER INFORMATION: FLAG peptide tag
FEATURE:

NAME/KEY: MISC_FEATURE

LOCATION: (1l64) .. (169}

OTHER INFORMATION: polyHis tag

<220>
<22]1>
<222 >
<223 >
«220>
<221>
<222 >
<223 >
<400> SEQUENCE: 28

Met Gln Arg Glu Ala Ala Pro Lys Ser Tyr Ala Ile Arg Asp Ser Arg
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Gln

Ser

Thr

Lvs

65

Thr

Ser

Thr

Asn
145

ASp

<210>
<211>
<212 >
<213>
<220>
<221>
<222 >
<223 >
220>
<22]1>

Met

Arg

Glu

50

Gly

Leu

2la

Val

Thr

130

Agn

ASp

Val

Ser

35

Phe

Gln

Gln

Phe

115

Ser

Thr

Trp

20

Tle

Ser

ASP

Leu

Lys

100

Gln

Gly

Agn

His

PRT

LOCATION:

AsSp

Leu

Lys

85

Pro

Ser

Gln

Phe

His
165

SEQ ID NO 29
LENGTH :
TYPE :
ORGANISM: Homo saplens
FEATURE:
NAME /KEY: MISC FEATURE

(155) .. (162)

OTHER INFORMATION: FLAG peptide tag
FEATURE:

168

Leu

Pro

Cvs

70

Glu

Phe

Val

Pro

Tyr

150

His

Ser

Val

Glu

55

Leu

Leu

Ser

Tle

135

Leu

Hisg

Gly

Thr

40

Phe

Agn

Phe

Tyr

120

Phe

ASP

His

Agn
25

Leu

Gly

Tle

Phe

105

Pro

Leu

Ser

His

10

Ser

His

Agn

ala

Met

50

His

Gly

Thr

Val

Leu

Leu

Met

Glu

75

ASpP

Agnh

Trp

Glu
155

41

-continued

ITle

Tle

Val

60

ITle

Leu

Phe

Glu
140

ASpP

Ala
Ala

45

Gln

Glu

Ile
125

Arg

Ala

30

Leu

Gly

Val

Gly

110

Ala

Gly

15

Pro

Arg

Gly

Glu

o5

Ser

Thr

Tle

ASP

Leu

ASp

Tle

Pro

80

Thr

Ser

Thr

ASpP
160

May 19, 2016

NAME/KEY: MISC FEATURE
LOCATION: (163)..(168)
OTHER INFORMATION: polyHis tag

<222>
<223 >

<400>

SEQUENCE :

Met Arg Glu Ala

1

Met

ATrg

Glu

Gly

65

Leu

Ala

Val

Thr

Agn

Val

Ser

Phe
50

Gln

Gln

Phe

Sexr

130

Thr

Trp

Tle

35

Ser

ASP

Leu

Gln
115

Gly

Agn

Val
20

ASP

Leu

Pro
100

Ser

Gln

Phe

29

Ala
5

Leu

Pro

Glu

85

Phe

Val

Pro

Pro

Ser

Val

Glu

Leu
70

Leu

Ser

Tle

Leu

Gly

Thr

Lys

55

Phe

Agnh

Phe

Phe
135

AsSp

Ser

Agn

Leu

40

Gly

Tle

Phe

Pro

120

Leu

Ser

Ser
25
His

AgSh

Ala

Met

His

105

Gly

Thr

Val

ala

10

Leu

Leu

Met

Glu

ASp
S0

Agn

Trp

Glu

Ile

Tle

ITle

Val

ITle
75

Leu

Phe

Glu

ASpP

ATYJ

Ala

Ala

Tyr

60

Gln

Glu

Ile

ATrg
140

Asp

Ala

Cys

45

Leu

Gly

Val

Gly

Ala
125

Gly

Ser
Pro
30

ATrg

Gly

Glu

Ser

110

Thr

Tle

ASP

ATrg

15

Leu

ASpP

Tle

Pro

Lys

55

Thr

Ser

Thr

ASP

Gln

Ser

Thr

Ser

Thr

Agh

ASDP
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42

-continued

145 150 155 160
Asp Lys His His His His His His

165

<210>
<211>
<212 >
<213>
«220>
<221>
<222 >
<223>
<220>
<221>
<222 >
<223 >

SEQ ID NO 30

LENGTH: 167

TYPE: PRT

ORGANISM: Homo saplens
FEATURE:

NAME /KEY: MISC FEATURE
LOCATION: (154) .. (161)

OTHER INFORMATION: FLAG peptide tag
FEATURE:

NAME /KEY: MISC FEATURE
LOCATION: (162)..(167)

OTHER INFORMATION: polyHis tag

<400>

SEQUENCE :

Met Glu 2Ala Ala

1

Val

Ser

Phe

Lvs

65

Gln

Gln

Phe

Ser

Thr
145

<210>
<211>
<«212>
<213>
<220>
«221>

Trp

Tle

Ser

50

ASp

Leu

Gln
Gly
130

Agn

His

Val
Lys
35

ASP

Leu

Pro

Ser

115

Gln

Phe

His

Leu
20

Pro

Glu

Phe
100

Val

Pro

His

PRT

30

Pro

5

Ser

Vval

Glu

Leu

Lys

85

Leu

Ser

Tle

Leu

His
165

SEQ ID NO 31
LENGTH :
TYPE :
ORGANISM: Homo saplens
FEATURE:

165

Gly

Thr

Phe
70

Agn

Phe

Phe

ASP
150

His

Ser

Asn

Leu

Gly

55

Tle

Phe

Pro

Leu

135

Ser

Hisg

Ser

His

40

Agn

Ala

Met

His

Gly

120

Thr

Val

Ala

Leu

25

Leu

Met

Glu

ASDP

Agn

105

Trp

Glu

Tle

10

Ile

Tle

Val

Tle

Leu

90

Phe

Glu

ASpP

ATrg

Ala

Ala

Glu

Tle

ATrg

Tyr
155

ASpP

Ala

Leu

60

Gly

Val

Gly

Ala

Gly
140

Ser

Pro

Arg

45

Gly

Glu

Ser

Thr
125

Tle

Asp

ATrg

Leu

30

ASP

Ile

Pro

Thr
110

Ser

Thr

ASP

Gln
15

Ser

Thr

Thr
Lys
o5

Ser

Thr

Agn

ASP

Met

ATrg

Glu

Gly

Leu

80

Ala

Val

Thr

Agn

ASpP
160

NAME/KEY: MISC_FEATURE
LOCATION: (152) .. {(159)

OTHER INFORMATION: FLAG peptide tag
FEATURE

NAME/KEY: MISC FEATURE

LOCATION: (160) .. (165)

OTHER INFORMATION: polyHis tag

<222 >
<223 >
<220>
<22]1>
<222 >
<223 >
<400>

SEQUENCE: 31

Ala Ala Pro Lys Ser Tvyvr Ala Ile Arg Asp Ser Arg Gln Met Val Trp
1 5 10 15

Val Leu Ser Gly Asn Ser Leu Ile Ala Ala Pro Leu Ser Arg Ser Ile
20 25 30
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ASp

Leu

65

Pro

Ser

Gln

Phe

145

His

<210>
<«211>
«212>
<213>

<400>

Pro

Lys

50

Glu

Phe

Val

Pro

130

Hig

Val
35
Glu

Leu

Leu

Ser

115

Tle

Leu

Hig

Thr

Phe

Agn

Phe
100

Phe

ASP

Hig

PRT

SEQUENCE :

Arg Glu Ala Ala

1

Val

Ser

Phe

Lys

65

Gln

Gln

Phe

Ser

Thr
145

<210>
<211>
<212 >
<213>
<220>
<221>
<222 >
<223 >
<220>
<221>

Trp

Ile

Sexr

50

ASpP

Leu

Gln

Gly
130

Agn

Val
Lys
35

ASP

Leu

Pro
Ser
115

Gln

Phe

Leu
20

Pro

Glu

Phe

100

Val

Pro

PRT

LOCATION :

Leu

Gly

Ile

85

Phe

Pro

Leu

Ser

Hig
165

SEQ ID NO 32
LENGTH:
TYPE:
ORGANISM:

153

Homo sapiens

32

Pro

5

Ser

Val

Glu

Leu

Lys

85

Leu

Ser

Ile

Leu

SEQ ID NO 33
LENGTH :
TYPE :
ORGANISM: Homo sapilens
FEATURE:
NAME/KEY: MISC_FEATURE

(170) .. (177)

OTHER INFORMATION: FLAG peptide tag
FEATURE:
NAME /KEY: MISC _FEATURE

183

His

Agn

Ala

70

Met

His

Gly

Thr

Val
150

Gly

Thr

Phe
70

Asn

Phe

Phe

ASP
150

Leu

Met

55

Glu

Asp

ASn

Trp

Lys

135

Glu

Ser

ASn

Leu

Gly

55

Ile

Phe

Pro

Leu
135

Ser

Ile
40
Val

Ile

Leu

Phe
120
Glu

ASP

Ser

His

40

Agh

2la

Met

His

Gly

120

Thr

Val

Ala

Gln

Glu
105

Ile

Ala

Leu

25

Leu

Met

Glu

ASP

Agn
105

Trp

Glu

Leu

Gly

Val

50

Gly

ala

Gly

Ile

10

Tle

Ile

Val

Tle

Leu

50

Phe

Glu

ATYg

Gly

Lys

75

Glu

Ser

Thr

Tle

ASpP
155

AYg

Ala

Ala

Glu

ITle

AYg

43

-continued

ASpP
ITle
60

Pro

Thr

Ser

Thr

140

ASpP

ASP

Ala

Leu

60

Gly

Val

Gly

Ala

Gly
140

Thr Glu Phe

45

Lys

Thr

Ser
Thr
125

AsSn

Asp

Ser

Pro

Arg
45

Gly

Glu

Ser

Thr
125

Ile

Gly

Leu

Ala

Val

110

Thr

Agn

ASP

ATg

Leu
30

ASP

Tle

Pro

Thr
110

Ser

Thr

Lys

Gln

Gln

55

Phe

Ser

Thr

Gln
15

Ser

Thr

Thr

Lys

55

Ser

Thr

Agn

Ser

ASp

Leu

80

Gln

Gly

Agn

His
160

Met

Arg

Glu

Gly

Leu

80

2la

Val

Thr

Agn

May 19, 2016
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«222> LOCATION:

<400> SEQUENCE:

Met Arg Gly Thr

1

Gln

Gln

ASp

Glu

65

AsSn

Leu

Pro

Thr

ATrg

145

Thr

<210>
<211>
<«212>
<213>
<220>
«221>
<222>
<223 >
«220>
<«221>

Ser

Val

Ser

50

2la

Pro

Gln

Val

Leu

130

ASpP

ala

His

Met

Trp

35

Val

Leu

Glu

Leu

Lys

115

Glu

Gln

Phe

His

Cys

20

Thr

Thr

Glu

Met

Lys

100

Pro

Ser

Pro

Glu

His

180

PRT

LOCATION:

(178) ..(183}
<223> OTHER INFORMATION: polyHis tag

33

Leu

Pro

Gln

Cys

85

Glu

Phe

Vval

Tle

Leu

165

His

SEQ ID NO 34
LENGTH :
TYPE :
ORGANISM: Homo saplens
FEATURE:
NAME /KEY: MISC _FEATURE

(153) .. (160}

OTHER INFORMATION: FLAG peptide tag
FEATURE:

166

Gly

Pro

Gln

Val

Gly

70

Leu

Gln

Leu

Ala

Tle

150

AsSn

His

Asp

Tle

Gly

Thr

55

Arg

Phe

Phe

135

Leu

ITle

Hig

Ala

Thr

Gln

40

Val

Gly

Tle

Tyr

120

Pro

Thr

Agn

ASP

Gly

25

Agn

Ala

ASP

Glu

Met

105

ATrg

ASDP

Ser

ASP

Gly

10

Thr

Leu

Val

Pro

Lys

50

ASp

2la

Trp

Glu

ASpP
170

Gly

ITle

Val

ITle

Ile

75

Val

Leu

Phe

Leu
155

44

-continued

Gly

AsSn

Ala

Thr
60

Thr

Tle
140

Gly

Arg

Asp

Val

45

Leu

Glu

Gly

Gly

125

Ala

Asp

Ala
Leu
30

Pro

Gly

Gln

Gln

110

ATg

Ser

Ser

ASP

Val
15

Agn

ATy

Ile

Pro

55

Pro

Thr

Ser

ASP
175

Gln

Ser

Pro

Gln

80

Thr

Glu

Ser

Agn
160

ASpP

May 19, 2016

NAME/KEY: MISC_FEATURE
LOCATION: (161)..(166)
OTHER INFORMATION: polyHis tag

<222 >
<223 >

<400>

SEQUENCE :

ser Met Cys Lys

1

Val

Ser

Ala

Pro

65

Gln

Val

Trp

Val

Leu

50

Glu

Leu

Thr

Thr

35

Glu

Met

Pro

Leu
20

Pro

Gln

Glu

Phe

34

Pro
5

Gln

Val

Gly

Leu

Gln

85

Leu

Tle

Gly

Thr

ATrg

Tyr

70

Phe

Thr

Gln

Val

Gly
55

Tle

Gly

Agn

Ala

40

ASP

Glu

Met

ATrg

Thr

Leu
25

Val

Pro

ASP

Ala

Tle
10

Val

Tle

Tle

Val

Leu

50

Lys

AgSn

Ala

Thr

Gly
75

Tyr

Thr

ASDP

Val

Leu
60
Glu

Gly

Gly

Leu

Pro

Lys

45

Gly

Gln

Gln

Arg

AgSh

ATrg

30

Tle

Pro

Pro

Thr

Gln
15

Ser

Pro

Gln

Thr

Glu

55

Ser

Gln

ASDP

Glu

Agn

Leu
80

Pro

Thr
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-continued
100 105 110
Leu Glu Ser Val Ala Phe Pro Asp Trp Phe Ile Ala Ser Ser Lys Arg
115 120 125
Asp Gln Pro Ile Ile Leu Thr Ser Glu Leu Gly Lys Ser Tyr Asn Thr
130 135 140
Ala Phe Glu Leu Asn Ile Asn Asp Asp Tyr Lys Asp Asp Asp Asp Lys
145 150 155 160
His His His His His His
165
<210> SEQ ID NO 35
<211> LENGTH: 166
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<220> FEATURE:
«221> NAME/KEY: MISC FEATURE
<222> LOCATION: (153)..{(160)
<223> OTHER INFORMATION: FLAG peptide tag
<220> FEATURE:
«221> NAME/KEY: MISC FEATURE
<222> LOCATION: (161)..{(1l66)
<223> OTHER INFORMATION: polyHis tag
<400> SEQUENCE: 35
Met Met Cys Lys Pro Ile Thr Gly Thr Ile Asn Asp Leu Asn Gln Gln
1 5 10 15
Val Trp Thr Leu Gln Gly Gln Asn Leu Val Ala Val Pro Arg Ser Asp
20 25 30
Ser Val Thr Pro Val Thr Val Ala Val Ile Thr Cys Lys Tyr Pro Glu
35 40 45
Ala Leu Glu Gln Gly Arg Gly Asp Pro Ile Tyr Leu Gly Ile Gln Asn
50 55 60
Pro Glu Met Cys Leu Tyr Cys Glu Lys Val Gly Glu Gln Pro Thr Leu
65 70 75 80
Gln Leu Lys Glu Gln Lys Ile Met Asp Leu Tyr Gly Gln Pro Glu Pro
85 90 o5
Val Lys Pro Phe Leu Phe Tyr Arg Ala Lys Thr Gly Arg Thr Ser Thr
100 105 110
Leu Glu Ser Val Ala Phe Pro Asp Trp Phe Ile Ala Ser Ser Lys Arg
115 120 125
Asp Gln Pro Ile Ile Leu Thr Ser Glu Leu Gly Lys Ser Tyr Asn Thr
130 135 140
Ala Phe Glu Leu Asn Ile Asn Asp Asp Tvr Lys Asp Asp Asp Asp Lys
145 150 155 160
His His His His His His
165
<210> SEQ ID NO 36
<211> LENGTH: 164
<212> TYPE: PRT
<213> ORGANISM: Homo sapilens
<220> FEATURE:
«221> NAME/KEY: MISC FEATURE
<222> LOCATION: (151) .. (158)
<223 > OTHER INFORMATION: FLAG peptide tag
<220> FEATURE:
«221> NAME/KEY: MISC FEATURE
<222> LOCATION: (159)..(1l64)
<223> OTHER INFORMATION: polyHis tag
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<400> SEQUENCE:

Cys Lys Pro Ile

1

Thr

Thr

Glu

Met

65

Pro

Ser

Pro

Glu
145

His

Leu

Pro

Gln

50

Glu

Phe

Val

Tle

130

Leu

His

Gln

Val

35

Gly

Leu

Gln

Leu

Ala

115

Tle

Agn

His

Gly
20
Thr

ATrg

Phe

100

Phe

Leu

Ile

His

36

Thr

Gln

Val

Gly

Pro

Thr

Asn

<«210> SEQ ID NO 37

<211> LENGTH:

«212> TYPERE:

<213> ORGANISM: Homo sapilens

PRT

<400> SEQUENCE:

sSer Met Cys Lys

1

Val

Ser

Ala

Pro

65

Gln

Val

Leu

ASpP

Ala
145

Trp

Val

Leu

50

Glu

Leu

Glu

Gln
120

Phe

Thr

Thr

35

Glu

Met

Pro

Ser
115

Pro

Glu

Leu
20

Pro

Gln

Glu

Phe

100

Val

Tle

Leu

152

37

Pro
5

Gln

Vval

Gly

Leu

Gln
a5

Leu

2la

Tle

Asn

<210> SEQ ID NO 38

<«211> LENGTH:

169

Gly

Asn

Ala

ASpP

Glu

70

Met

ATrg

ASP

Ser

ASpP
150

Tle

Gly

Thr

ATg

Tyr

70

Phe

Phe

Leu

ITle
150

Thr

Leu

Val

Pro

55

Asp

Ala

Trp

Glu

135

Asp

Thr

Gln

Val

Gly

55

Tle

Pro

Thr
135

Asn

Tle

Val

Ile

40

Tle

Val

Leu

Phe
120

Leu

Gly

Agh

2la

40

ASP

Glu

Met

ATy
ASDP
120

Ser

ASP

Agn

Ala
25

Thr

Thr
105
Ile

Gly

Thr
Leu
25

Val

Pro

ASDP

Ala
105

Trp

Glu

ASp
10

Val

Leu

Glu

Gly

90

Gly

2la

ASpP

Tle

10

Val

Tle

Ile

Val

Leu
S0

Phe

Leu

Leu

Pro

Gly

Gln

75

Gln

ATrg

sSer

Ser

ASDP
155

Agn

Ala

Thr

Thr

Tle

Gly

46

-continued

AsSn

AYg

Tle

60

Pro

Pro

Thr

Ser

Tvyr

140

ASDP

ASpP

Val

Leu
60
Glu

Gly

Gly

Ala

Lys
140

Gln

Ser

Pro

45

Gln

Thr

Glu

Ser

Lys

125

AsSn

Asp

Leu

Pro

Lys

45

Gly

Gln

Gln

Arg

Ser
125

Ser

Gln

ASP

30

Glu

Agn

Leu

Pro

Thr

110

ATrg

Thr

Agn

Arg

30

Ile

Pro

Pro

Thr
110

Ser

Val

15

Ser

ala

Pro

Gln

Val

o5

Leu

ASP

2la

His

Gln

15

Ser

Pro

Gln

Thr

Glu

o5

Ser

Agn

Trp

Val

Leu

Glu

Leu

80

Glu

Gln

Phe

His
160

Gln

ASp

Glu

Agn

Leu

80

Pro

Thr

Arg

Thr

May 19, 2016
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47

-continued

<212>
<213>
<220>
<«221>
222>
<223 >
«220>
<221>
<222>
<223>

TYPE: PRT

ORGANISM: Homo saplens

FEATURE:

NAME /KEY: MISC FEATURE

LOCATION: (156) .. (1l63)

OTHER INFORMATION: FLAG peptide tag
FEATURE:

NAME /KEY: MISC FEATURE

LOCATION: (164) .. (169)

OTHER INFORMATION: polyHis tag

<400> SEQUENCE: 38

Met Val Leu Ser

1

Lys

Ala

Trp

Ser

65

Glu

Ser

Ser

Gln

Pro

145

ASpP

Val

Gly

Leu

50

Gln

Pro

Phe

2la

Pro

130

Tle

ASpP

Leu
Lys
35

ASP

Val

Thr

Ala

115

Val

Thr

Tyr

20

Val

Ala

Leu

Agn

Phe

100

ATJg

ASDP

His

Gly
5

Leu

Ile

Ser

Ser

Ile

85

Pro

Leu

Phe

His
165

Ala

His

Leu

Cys

70

Met

ATrg

Gly

Thr

Tyr

150

Hisg

Leu

Asn

Gly

Ser

55

Gly

Glu

Arg

Trp

Gln

135

Phe

Hisg

Cys

Agn

Glu

40

Pro

Val

Leu

ASpP

Phe

120

Leu

Gln

His

Phe

Gln

25

Glu

Val

Gly

Met

105

Leu

Pro

Gln

His

Arg

10

Leu

Ile

Ile

Gln

Leu

50

Gly

Glu

Met

Leu

Ser

Leu

Glu

75

Gly

Leu

Thr

Agnh

ASp
155

Ala

Val

Gly

60

Pro

Ala

Thr

Val

Gly

140

ASD

Asp

Gly

Val

45

Val

Thr

Ser

Pro
125

Gly

Ser

Gly
30

Pro

Gln

Leu

Glu

Ser

110

Glu

Trp

2la

15

Leu

Agn

Gly

Thr

Ser

55

Phe

2la

Agn

ASpP

Leu

His

ATrg

Gly

Leu

80

Glu

ASp

Ala

ASp
160

<210>
<211>
<212>
<213>
<«220>
«221>
<222>
<223 >
<220>
«221>
<222 >
<223 >

SEQ ID NO 39

LENGTH: 168

TYPE: PRT

ORGANISM: Homo sapilens
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (155) .. (1l62)

OTHER INFORMATION: FLAG peptide tag
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (163) .. (168)

OTHER INFORMATION: polyHis tag

<400>

SEQUENCE :

39

Val Leu Ser Gly Ala

1

Val

Gly

Leu

Lys

Leu Asp

50

Gln Cys

65

Tyr

Val
35

Ala

Leu

Leu

20

Tle

Ser

Ser

5

His

Leu

Leu

Agn

Gly

Ser

Gly
70

Asn

Glu

Pro
55

Val

Phe

Gln

Glu

40

Val

Gly

ATg

Leu

25

Tle

Ile

Gln

Met

10

Leu

Ser

Leu

Glu

Ala

Val

Gly

Pro
75

ASP

Gly

Val

Val

60

Thr

Ser

Gly

Pro

45

Gln

Leu

Ala

Leu

30

Agn

Gly

Thr

Leu

15

His

Arg

Gly

Leu

Ala

Trp

Ser

Glu
80
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Pro Val Asn Ile Met Glu Leu Tyr Leu Gly Ala
85 S0
Phe Thr Phe Tyr Arg Arg Asp Met Gly Leu Thr
100 105
Ala Ala Tyr Pro Gly Trp Phe Leu Cys Thr Val
115 120
Pro Val Arg Leu Thr Gln Leu Pro Glu Asn Gly
130 135
Ile Thr Asp Phe Tyr Phe Gln Gln Cys Asp Asp
145 150 155
Asp Lys Hig His His His His His
165
<210> SEQ ID NO 40
<211> LENGTH: 168
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<220> FEATURE:
«221> NAME/KEY: MISC FEATURE
<222> LOCATION: (155)..(162)
<223> OTHER INFORMATION: FLAG peptide tag
<220> FEATURE:
«221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (163)..(168)
<223> OTHER INFORMATION: polyHis tag
<400> SEQUENCE: 40
Met Leu Ser Gly Ala Leu Cys Phe Arg Met Lys
1 5 10
Val Leu Tyr Leu Hisg Asn Asn Gln Leu Leu Ala
20 25
Gly Lys Val Ile Lys Gly Glu Glu Ile Ser Val
35 40
Leu Asp Ala Ser Leu Ser Pro Val Ile Leu Gly
50 55
Gln Cys Leu Ser Cys Gly Val Gly Gln Glu Pro
65 70 75
Pro Val Asn Ile Met Glu Leu Tyr Leu Gly Ala
85 90
Phe Thr Phe Tyr Arg Arg Asp Met Gly Leu Thr
100 105
Ala Ala Tyr Pro Gly Trp Phe Leu Cys Thr Val
115 120
Pro Val Arg Leu Thr Gln Leu Pro Glu Asn Gly
130 135
Ile Thr Asp Phe Tyr Phe Gln Gln Cys Asp Asp
145 150 155
Asp Lys Hig His His His His His
165
<210> SEQ ID NO 41
<211> LENGTH: 166
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<220> FEATURE:
«221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (153)..{(160)

48

-continued

Lys Glu Ser

Ser

Pro

Gly
140

ASP

Gly

Val

Val

60

Thr

Ser

Pro

Gly
140

Ser
Glu
125

Trp

Lys

Ser

Gly

Pro

45

Gln

Leu

Glu

Ser

Glu

125

Trp

Lys

Phe
110
Ala

Agn

ASP

Ala

Leu

30

Agn

Gly

Thr

Ser

Phe

110

Ala

Agn

ASP

Lys

o5

Glu

ASpP

2la

ASP

Leu

15

His

Arg

Gly

Leu

Lys

55

Glu

ASpP

ala

ASP

Ser

Ser

Gln

Pro

ASpP
160

Ala

Trp

Ser

Glu

80

Ser

Ser

Gln

Pro

ASpP
160
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49

-continued
<223> OTHER INFORMATION: FLAG peptide tag
<220> FEATURE:
«221> NAME/KEY: MISC FEATURE
<222> LOCATION: (161)..(1l66)
<223> OTHER INFORMATION: polyHis tag
<400> SEQUENCE: 41
Ser Gly Ala Leu Cys Phe Arg Met Lys Asp Ser Ala Leu Lys Val Leu
1 5 10 15
Tyr Leu His Asn Asn Gln Leu Leu Ala Gly Gly Leu His Ala Gly Lys
20 25 30
Val Ile Lys Gly Glu Glu Ile Ser Val Val Pro Asn Arg Trp Leu Asp
35 40 45
Ala Ser Leu Ser Pro Val Ile Leu Gly Val Gln Gly Gly Ser Gln Cys
50 55 60
Leu Ser Cys Gly Val Gly Gln Glu Pro Thr Leu Thr Leu Glu Pro Val
65 70 75 80
Asn Ile Met Glu Leu Tyr Leu Gly Ala Lys Glu Ser Lys Ser Phe Thr
85 S0 o5
Phe Tyr Arg Arg Asp Met Gly Leu Thr Ser Ser Phe Glu Ser Ala Ala
100 105 110
Tyr Pro Gly Trp Phe Leu Cys Thr Val Pro Glu Ala Asp Gln Pro Val
115 120 125
Arg Leu Thr Gln Leu Pro Glu Asn Gly Gly Trp Asn Ala Pro Ile Thr
130 135 140
Asp Phe Tyr Phe Gln Gln Cys Asp Asp Tyr Lys Asp Asp Asp Asp Lys
145 150 155 160
His His His His His His
165
<210> SEQ ID NO 42
<211> LENGTH: 165
<212> TYPE: PRT
<213> ORGANISM: Homo sapilens
<220> FEATURE:
«221> NAME/KEY: MISC FEATURE
<222> LOCATION: (152) .. (159)
<223> OTHER INFORMATION: FLAG peptide tag
<220> FEATURE:
«221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (160} .. {(1l65)
<223> OTHER INFORMATION: polyHis tag
<400> SEQUENCE: 42
Gly Ala Leu Cys Phe Arg Met Lys Asp Ser Ala Leu Lys Val Leu Tyr
1 5 10 15
Leu His Asn Asn Gln Leu Leu 2Ala Gly Gly Leu His Ala Gly Lys Val
20 25 30
ITle Lys Gly Glu Glu Ile Ser Val Val Pro Asn Arg Trp Leu Asp Ala
35 40 45
Ser Leu Ser Pro Val Ile Leu Gly Val Gln Gly Gly Ser Gln Cys Leu
50 55 60
Ser Cys Gly Val Gly Gln Glu Pro Thr Leu Thr Leu Glu Pro Val Asn
65 70 75 80
Ile Met Glu Leu Tvr Leu Gly Ala Lys Glu Ser Lys Ser Phe Thr Phe
85 90 o5
Tyr Arg Arg Asp Met Gly Leu Thr Ser Ser Phe Glu Ser Ala Ala Tyr

May 19, 2016
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Pro

Leu

Phe
145

His

Gly
Thr
130

Tyr

Hig

Trp
115
Gln

Phe

Hig

100

Phe

Leu

Gln

Hig

Leu

Pro

Gln

Hig
165

<210> SEQ ID NO 43

<211> LENGTH:

«212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Val Leu Ser Gly

1

Val

Gly

Leu

Gln

65

Pro

Phe

Ala

Pro

Tle
145

Leu

Val

Thr

2la

Val

130

Thr

Tyr

Val

35

Ala

Leu

Agn

Phe

Tyr

115

ASP

Leu

20

Ile

Ser

Ser

Ile

Tyr

100

Pro

Leu

Phe

154

Homo sapiens

43

Ala
5

His

Leu

Met
85

Arg

Gly

Thr

<210> SEQ ID NO 44

<211> LENGTH:

<212> TYPE:

<213> ORGANISM: Homo sapilens

PRT

<400> SEQUENCE:

24

14

Cys

Glu

Cys
150

Leu

Agn

Gly

Ser

Gly

70

Glu

ATrg

Trp

Gln

Phe
150

Thr
Asnh
135

AsSp

ASn

Glu

Pro

55

Val

Leu

Asp

Phe

Leu

135

Gln

Val
120
Gly

ASP

Phe

Gln

Glu

40

Val

Gly

Met

Leu
120

Pro

Gln

105

Pro

Gly

Tyr

ATrg

Leu

25

Ile

Tle

Gln

Leu

Gly

105

Glu

Glu

Trp

Met

10

Leu

Ser

Leu

Glu

Gly

50

Leu

Thr

AgSh

ASp

Ala

AgSn

ASpP
155

Ala

Val

Gly

Pro

75

Ala

Thr

Val

Gly

50

-continued

ASP
Ala

140

ASpP

ASP

Gly

Val

Val

60

Thr

Ser

Pro

Gly
140

Gln
125

Pro

Asp

Ser

Gly

Pro
45

Gln

Leu

Glu

Ser

Glu

125

Trp

110

Pro

Tle

ASP

Ala

Leu

30

Agn

Gly

Thr

Ser

Phe

110

Ala

AgSh

Val

Thr

Leu

15

His

ATrg

Gly

Leu

Lys
o5

Glu

ASpP

Ala

ATrg

ASp

His
160

Ala

Trp

Ser

Glu

80

Ser

Ser

Gln

Pro

Met Val Leu Ser Gly Ala Leu Cys Phe Arg Met Lys Asp Ser Ala Leu

1

5

Lys Val Leu Tyr Leu His Asn Ash

20

«210> SEQ ID NO 45

<211> LENGTH:

«212> TYPE:

<213> ORGANISM: Homo sapiens

PRT

<400> SEQUENCE:

23

45

10

15

Val Leu Ser Gly Ala Leu Cys Phe Arg Met Lys Asp Ser Ala Leu Lys

1

5

10

15

May 19, 2016
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51

-continued

Val Leu Tyr Leu His Asn Asn
20

<210> SEQ ID NO 46

<211> LENGTH: 23

<212> TYPE: PRT

<213> ORGANISM: Homo sapilens

<400> SEQUENCE: 46

Met Leu Ser Gly Ala Leu Cys Phe Arg Met Lys Asp Ser Ala Leu Lys
1 5 10 15

Val Leu Tyr Leu His Asn Asn
20

<210> SEQ ID NO 47

<211> LENGTH: 21

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 47

Sser Gly Ala Leu Cys Phe Arg Met Lys Asp Ser Ala Leu Lys Val Leu
1 5 10 15

Tyr Leu His Asn Asn
20

<210> SEQ ID NO 48

<211l> LENGTH: 20

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 48

Gly Ala Leu Cys Phe Arg Met Lys Asp Ser Ala Leu Lys Val Leu Tyr
1 5 10 15

Leu Hig Asn Asnhn
20

<210> SEQ ID NO 49

<211> LENGTH: 24

<212> TYPRE: PRT

<213> ORGANISM: Homo sapilens

<400> SEQUENCE: 49

Met Lys Ile Asp Thr Pro Gln Arg Gly Ser Ile Gln Agsp Ile Asn His
1 5 10 15

Arg Val Trp Val Leu Gln Asp Gln
20

<210> SEQ ID NO 50O

<211> LENGTH: 23

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 50

Met Ile Asp Thr Pro Gln Arg Gly Ser Ile Gln Asp Ile Asn His Arg
1 5 10 15

Val Trp Val Leu Gln Asp Gln
20

<«210> SEQ ID NO 51
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52

-continued

<211> LENGTH: 22
<212> TYPRE: PRT
<213> ORGANISM: Homo sapilens

<400> SEQUENCE: 51

Met Asp Thr Pro Gln Arg Gly Ser Ile Gln Asp Ile Asn His Arg Val
1 5 10 15

Trp Val Leu Gln Asp Gln
20

<210> SEQ ID NO b2

<211> LENGTH: 25

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 52

Met Gln Arg Glu Ala Ala Pro Lys Ser Tyr Ala Ile Arg Asp Ser Arg
1 5 10 15

Gln Met Val Trp Val Leu Ser Gly Asn
20 25

<210> SEQ ID NO 53

<211> LENGTH: 24

<212> TYPRE: PRT

<213> ORGANISM: Homo sapilens

<400> SEQUENCE: 53

Met Arg Glu Ala Ala Pro Lys Ser Tyr Ala Ile Arg Asp Ser Arg Gln
1 5 10 15

Met Val Trp Val Leu Ser Gly Asn
20

<210> SEQ ID NO 54
<211> LENGTH: 23

<212> TYPRE: PRT
<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 54

Met Glu Ala Ala Pro Lys Ser Tyr Ala Ile Arg Asp Ser Arg Gln Met
1 5 10 15

Val Trp Val Leu Ser Gly Asn
20

<210> SEQ ID NO 55
«211> LENGTH: 21
<212> TYPRE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 55

Ala Ala Pro Lys Ser Tvyvr Ala Ile Arg Asp Ser Arg Gln Met Val Trp
1 5 10 15

Val Leu Ser Gly Asn
20

<210> SEQ ID NO 56

<211> LENGTH: 23

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 56
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53

-continued

Ser Met Cys Lys Pro Ile Thr Gly Thr Ile Asn Asp Leu Asn Gln Gln
1 5 10 15

Val Trp Thr Leu Gln Gly Gln
20

<210> SEQ ID NO 57

<211l> LENGTH: 23

<212> TYPE: PRT

<213> ORGANISM: Homo sapilens

<400> SEQUENCE: 57

Met Met Cys Lys Pro Ile Thr Gly Thr Ile Asn Asp Leu Asn Gln Gln
1 5 10 15

Val Trp Thr Leu Gln Gly Gln
20

<210> SEQ ID NO 58

<211> LENGTH: 21

<212> TYPRE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 58

Cys Lys Pro Ile Thr Gly Thr Ile Asn Asp Leu Asn Gln Gln Val Trp
1 5 10 15

Thr Leu Gln Gly Gln
20

<210> SEQ ID NO 59

<211> LENGTH: 28

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 59

Met Glu Lys Ala Leu Lys Ile Asp Thr Pro Gln Gln Gly Ser Ile Gln
1 5 10 15

Asp Ile Asn His Arg Val Trp Val Leu Gln Asp Gln
20 25

<210> SEQ ID NO 60

<211> LENGTH: 23

<212> TYPRE: PRT

<213> ORGANISM: Homo sapilens

<400> SEQUENCE: 60

Lys Ile Asp Thr Pro Gln Gln Gly Ser Ile Gln Agsp Ile Asn His Arg
1 5 10 15

Val Trp Val Leu Gln Asp Gln
20

<210> SEQ ID NO o1

<211l> LENGTH: 27

<212> TYPRE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 61

Met Asn Pro Gln Arg Glu Ala Ala Pro Lys Ser Tyr Ala Ile Arg Asp
1 5 10 15

Ser Arg Gln Met Val Trp Val Leu Ser Gly Asn
20 25

May 19, 2016
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<210> SEQ ID NO 62

<211> LENGTH:

<212> TYPERE:

<213> ORGANISM: Homo sapilens

PRT

<400> SEQUENCE:

23

62

54

-continued

Arg Glu Ala Ala Pro Lys Ser Tyr Ala Ile Arg Asp Ser Arg Gln Met

1

5

Val Trp Val Leu Ser Gly Asn

20

<210> SEQ ID NO 63

<211> LENGTH:

«212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met Arg Gly Thr

1

Gln Ser Met Cys

20

Gln Val Trp Thr

<210>

<400>

000

<210>
<211>
<212 >
<213>

<400>

35

SEQ ID NO

SEQUENCE :

PRT

SEQUENCE :

Lys Ile Asp Thr

1

Val

ATrg

Thr

Leu
6h

Gln

Val

Phe

Gly

Thr
145

Trp

Met

Leu

50

Agn

Leu

Glu

Gly
130

ASp

Val

Ser
35

Glu

Leu

Ser

Ser
115

Phe

Leu
20

Pro

Glu

Phe

100

Val

Pro

Gly

40

Homo sapiens

63

10

15

Pro Gly Asp Ala Asp Gly Gly Gly Arg Ala Val Tvyr

5

10

15

Lys Pro Ile Thr Gly Thr Ile Asn Asp Leu Asn Gln

Leu Gln Gly Gln

64

64

SEQ ID NO ob
LENGTH :
TYPE :
ORGANISM: Homo saplens

153

65

Pro

5

Gln

Val

AsSp

Leu

Lys

85

Leu

2la

Leu

Leu

Gln

ASpP

Thr

ATrg

Met
70

ASP

Phe

Phe

ITle

Thr
150

Arg

Gln

Ile

Gly

55

ITle

Pro

Leu
135

Met

40

Gly

Thr

2la

40

Agh

2la

Met

His

Gly
120

Thr

Leu

25

Ser
Leu
25

Leu

Pro

ASP

Ser

105

Trp

Gln

Phe

Tle

10

Tle

Ile

Tle

Val

Leu

90

Gln

Phe

Glu

Gln

Ala

Ser

Ser

ITle

Leu

ASDP

Val

Leu
60
ASpP

AsSn

Gly

Ala

Gly
140

ITle

Pro

Arg

45

Gly

Gln

Gln

Arg

Val
125

30

AgSh

ATrg

30

His

Leu

Pro

Pro

Agn
110

Ser

Ala

His

15

Val

AgSh

Thr

Glu

o5

Ser

Ser

Agn

ASDP

Glu

Gly

Leu
80

Pro

Thr

Glu

Thr
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-continued
<210> SEQ ID NO 66
<211> LENGTH: 164
<212> TYPE: PRT
<213> ORGANISM: Homo sapilens
<220> FEATURE:
«221> NAME/KEY: MISC FEATURE
<222> LOCATION: (154) .. {(1l6l)
<223> OTHER INFORMATION: FLAG peptide tag
<220> FEATURE:
«221> NAME/KEY: MISC FEATURE
<222> LOCATION: (1l62)..(l64)
<223> OTHER INFORMATION: polyHis tag
<400> SEQUENCE: 66
Lys Ile Asp Thr Pro Gln Arg Gly Ser Ile Gln Asp Ile Asn His Arg
1 5 10 15
Val Trp Val Leu Gln Asp Gln Thr Leu Ile Ala Val Pro Arg Lys Asp
20 25 30
Arg Met Ser Pro Val Thr Ile Ala Leu Ile Ser Cys Arg His Val Glu
35 40 45
Thr Leu Glu Lys Asp Arg Gly Asn Pro Ile Tyr Leu Gly Leu Asn Gly
50 55 60
Leu Asn Leu Cys Leu Met Cys Ala Lys Val Gly Asp Gln Pro Thr Leu
65 70 75 80
Gln Leu Lys Glu Lys Asp Ile Met Asp Leu Tyvr Asn Gln Pro Glu Pro
85 S0 o5
Val Lys Ser Phe Leu Phe Tyr His Ser Gln Ser Gly Arg Asn Ser Thr
100 105 110
Phe Glu Ser Val Ala Phe Pro Gly Trp Phe Ile Ala Val Ser Ser Glu
115 120 125
Gly Gly Cys Pro Leu Ile Leu Thr Gln Glu Leu Gly Lys Ala Asn Thr
130 135 140
Thr Asp Phe Gly Leu Thr Met Leu Phe Asp Tyr Lys Asp Asp Asp Asp
145 150 155 160
Lys His His His
<210> SEQ ID NO 67
<211> LENGTH: 153
<212> TYPE: PRT
<213> ORGANISM: Homo sapilens
<400> SEQUENCE: 67
Met Ile Asp Thr Pro Gln Arg Gly Ser Ile Gln Asp Ile Asn His Arg
1 5 10 15
Val Trp Val Leu Gln Asp Gln Thr Leu Ile Ala Val Pro Arg Lys Asp
20 25 30
Arg Met Ser Pro Val Thr Ile Ala Leu Ile Ser Cys Arg His Val Glu
35 40 45
Thr Leu Glu Lys Asp Arg Gly Asn Pro Ile Tyr Leu Gly Leu Asn Gly
50 55 60
Leu Asn Leu Cys Leu Met Cys Ala Lys Val Gly Asp Gln Pro Thr Leu
65 70 75 80
Gln Leu Lys Glu Lys Asp Ile Met Asp Leu Tyr Asn Gln Pro Glu Pro
85 90 o5
Val Lys Ser Phe Leu Phe Tyr His Ser Gln Ser Gly Arg Asn Ser Thr
100 105 110
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Phe Glu Ser

115

Gly Gly Cys

Val Ala Phe

Pro

50

-continued

Gly Trp Phe Ile Ala Val Ser Ser Glu

120

125

Pro Leu Ile Leu Thr Gln Glu Leu Gly Lys Ala Asn Thr

130 135
Thr Asp Phe Gly Leu Thr Met Leu Phe
145 150
<210> SEQ ID NO 68
<211> LENGTH: 164
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<220> FEATURE:
«221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (154)..{(1le6l)
<223> OTHER INFORMATION: FLAG peptide tag
<220> FEATURE:
«221> NAME/KEY: MISC FEATURE
<222> LOCATION: (162)..(1l64)
<223 > OTHER INFORMATION: polyHis tag

<400> SEQUENCE:

Met Ile Asp Thr

1

Val

ATrg

Thr

Leu

65

Gln

Val

Phe

Gly

Thr

145

Lys

Trp

Met

Leu

50

Agn

Leu

Glu
Gly
130

ASp

His

Val

Ser

35

Glu

Leu

Ser

Ser
115

Phe

His

Leu
20

Pro

Glu

Phe

100

Val

Pro

Gly

His

68

Pro

5

Gln

Val

Asp

Leu

Lys

85

Leu

Ala

Leu

Leu

<210> SEQ ID NO 69

Gln

ASpP

Thr

ATg

Met

70

ASpP

Phe

Phe

ITle

Thr
150

Arg

Gln

Tle

Gly

55

Ile

Pro

Leu
135

Met

Gly

Thr

Ala

40

Agn

2la

Met

His

Gly

120

Thr

Leu

Ser
Leu
25

Leu

Pro

ASP

Ser

105

Trp

Gln

Phe

Ile

10

Tle

Tle

Ile

Val

Leu

50

Gln

Phe

Glu

ASp

Gln

Ala

Ser

Ser

ITle

Leu

Tyr
155

140

ASpP

Val

Leu

60

ASpP

Asn

Gly

Ala

Gly
140

Ile

Pro

Arg

45

Gly

Gln

Gln

Arg

Vval

125

Asp

Agn

ATrg

30

His

Leu

Pro

Pro

AgSh

110

Ser

Ala

ASP

His

15

Val

Agn

Thr

Glu

55

Ser

Ser

Agn

ASpP

ATrg

ASp

Glu

Gly

Leu

80

Pro

Thr

Glu

Thr

ASp
160

<«211> LENGTH:
<212> TYPE:

465
DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE:

gtcctgagtyg

cataataacc

atcagcgtygy

cagggtggaa

ccagtgaaca

69

gggcgetgtyg

agcttctagc

tccceccaatcg

gccagtgcect

tcatggagct

cttccgaatyg

tggagggctyg

gtggctggat

gtcatgtggg

ctatcttggt

aaggactcgy

catgcaggga

gccagcectgt

gtggggcagyg

gccaaggaat

cattgaaggt

aggtcattaa

ccececcgtceat

agccgactcet

ccaagagctt

gctttatetg

aggtgaagag

cctgggtgtce

aacactagag

caccttctac

60

120

180

240

300
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>7

-continued

cggcgggaca tggggctcac ctceccagcettce gagtcggetg cctacccecggg ctggttoctyg

tgcacggtgc ctgaagccga tcagcectgtc agactcacce agcettceccga gaatggtggc

tggaatgccce ccatcacaga cttctacttc cagcagtgtg actaa

<210>
<21l>
<212>
<213>
<400>
atgctgagtyg
cataataacc
atcagcgtgy
cagggtggaa
ccagtgaaca
cggcegggaca
tgcacggtgc

tggaatgccc

tacaaggacyg

SEQUENCE :

SEQ ID NO 70
LENGTH :
TYPE :
ORGANISM: Homo saplens

531
DNA

70

gggcgetgtyg

agcttctagc

tccccaatcg

gccagtgcect

tcatggagct

tggggctcac

ctgaagccga

ccatcacaga

acgacgacaa

<210> SEQ ID NO 71

<211> LENGTH:
<212> TYPE:

4162
DNA

cttccgaatyg

tggagggctyg

gtggctggat

gtcatgtggyg

ctatcttggt

ctccagcttece

tcagcctgtc

CtLtctacttc

gggcagttct

<213> ORGANISM: Homo sapiens

<400> SEQUENCE:

aaaattgaca
caggaccaga

ttaatctcat

ggcctgaatyg
cagctgaagg
ctcttctacc

tggttcatcy

daaayccaacda

<210>
<211>
<212>
<213>

<400>

atgattgaca

caggaccaga

Ctaatctcat

ggcctgaatyg

cagctgaagy

ctcttcectacce

SEQUENCE :

71

cacctcagcyg

cgctcatagc

gccgacatgt

gactcaatct

aaaaggatat

acagccagag

ctgtcagctc

ctactgactt

SEQ ID NO 72
LENGTH :
TYPE :
ORGANISM: Homo saplens

528
DNA

T2

cacctcagcyg

cgctcatagc

gccgacatgt

gactcaatct

aaaaggatat

acagccagag

ggggagcatt
agtcccgagg
ggagaccctt
ctgcctgatg

aatggatttyg

tggcaggaac
tgaaggaggc

tgggttaact

ggggagcatt

agtccocgagy

ggagaccctt

ctgcctgaty

aatggatttyg

tggcaggaac

aaggactcgy
catgcaggga

gccagcectgt

gtggggcagg

gccaaggaat

gagtcggcetyg

agactcaccc

cagcagtgtyg

caccatcacc

caggatatca

aaggaccgta

gagaaagaca

tgtgctaaag

tacaaccaac

tccaccttcg

tgtcctctca

atgctgtttt

caggatatca

aaggaccgta

gagaaagaca

tgtgctaaayg

tacaaccaac

tccaccttcg

cattgaaggt

aggtcattaa

ccececgtcecat

agccgactcet

ccaagagctt

cctaccegygy

agcttcccecga

acagatctgg

atcaccacta

atcatcgggt

tgtctceccagt

gagggaaccc
t cggggacca
ccgagectgt
agtctgtggce
tccttaccca

ad

atcatcgggt

tgtctceccagt

gagggaaccc

tcggggacca

ccgagectgt

agtctgtggce

gctttatetg

aggtgaagag

cctgggtgte

aacactagag

caccttctac

ctggttectyg

gaatggtggc

cagttctgac

J

gtgggttett
cactattgcc
catctacctyg
gcccacactg
gaagtccttt

tttccetgge

agaactgggg

gtgggttett

cactattgcc

catctacctg

gcccacacty

gaagtccttt

tttccetgge

360

420

465

60

120

180

240

300

360

420

480

531

60

120

180

240

300

360

420

462

60

120

180

240

300

360
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53

-continued

tggttcatcg ctgtcagectce tgaaggaggce tgtcctcectca tcecttaccca agaactgggyg

aaagccaaca ctactgactt tgggttaact atgctgttta gatctggcag ttctgactac

aaggacgacg acgacaaggg cagttctcac catcaccatc accactag

<210>
<211>
<212 >
<213>
<400 >
cgcgagygcayg
agtggaaatt
ttaatagcct
ggaatcaagy
cagcttaagg
CCCLLLLLCC

tggttcatag

ataactaata

SEQ ID NO 73
LENGTH :
TYPE :
ORGANISM: Homo saplens

4162
DNA

SEQUENCE: 73

cacccaaatc

ctttaatagc

gtagagacac

gaaaagatct

aaaaaaatat

acaataaaga

ccacctccac

acactaactt

<210> SEQ ID NO 74

<211> LENGTH:
<212> TYPE:

528
DNA

ctatgctatt cgtgattctc

agctcctcectt agccgcagcea

agaattcagt gacaaggaaa

ctgtctcectte tgtgcagaaa

catggacctg tatgtggaga

aggctccact tctgtcetttce

cacatcagga cagcccatct

ctacttagat tctgtggaat

<213> ORGANISM: Homo sapilens

<400> SEQUENCE: 74

atggaggcag
agtggaaatt

ttaatagcct

ggaatcaagg

cagcttaagy

CECLLCLLECC

tggttcatag

ataactaata

aaggacgacyg

<210>
<211>
<212>
<213>

<400>

tcaatgtgta

cagggtcaga

gttatcacat

ggaatccaga

cagctaaaag

CLCttctacc

cacccaaatc

ctttaatagc

gtagagacac

gaaaagatct

aaaaaaatat

acaataaaga

ccacctccac

acactaactt

acgacaaggyg

SEQ ID NO 75
LENGTH :
TYPE :
ORGANISM: Homo saplens

459
DNA

SEQUENCE: 75

aacctattac

accttgtggc

gcaagtatcc

atccagaaat

agcagaagat

gtgccaagac

ctatgctatt cgtgattctc

agctcctcectt agccgcagcea

agaattcagt gacaaggaaa

ctgtctcttce tgtgcagaaa

catggacctg tatgtggaga

aggctccact tctgtcetttce

cacatcagga cagcccatct

ctacttagat tctgtggaag

cagttctcac catcaccatc

tgggactatt aatgatttga

agttccacga agtgacagtg

agaggctctt gagcaaggca

gtgtttgtat tgtgagaagg

catggatctg tatggccaac

tggtaggacc tccacccttg

gacagatggt
ttaagcctgt
agggtaatat
ttcagggcaa
agaaagcaca
agtcagtctc

ttctcaccaa

ada

gacagatggt
ttaagcctgt
agggtaatat
ttcagggcaa
agaaagcaca
agtcagtctc

ttctcaccaa

gatctggcag

accactag

atcagcaagt

tgaccccagt

gaggggatcc

ttggagaaca

ccgageccgt

agtctgtggce

gtgggtﬂﬂtg

cactcttcat

ggtttacctyg

gcctactttyg

gaagcccttt

ttaccctgygce

ggagagagge

gtgggtﬂﬂtg

cactcttcat

ggtttacctyg

gcctacttty

gaagcccttt

ttaccctgygce

ggagagagge

ttctgactac

gtggaccctt

cactgttgcet

catttatttg

gcccacattyg

gaaacccttc

cttcceggac

420

480

528

60

120

180

240

300

360

420

462

60

120

180

240

300

360

420

480

528

60

120

180

240

300

360
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59

-continued

tggttcattg cctcecctceccaa gagagaccag cccatcatte tgacttcaga acttgggaag

tcatacaaca ctgcctttga attaaatata aatgactaa

<210>
<211l>
<212>
<213>
<400>
atgtcaatgt
cttcagggtc
gctgttatca
ttgggaatcc
ttgcagctaa
CCcCctLttct

gactggttca

aagtcataca

aaggacgacyg

SEQUENCE :

SEQ ID NO 7o
LENGTH:
TYPE :

ORGANISM: Homo saplens

528

DNA

76

gtaaacctat

agaaccttgt

catgcaagta

agaatccaga

aagagcagaa

accgtgccaa

ttgcctecte

acactgcctt

acgacaaggyg

<210> SEQ ID NO 77

<211> LENGTH:
<212> TYPE:

525
DNA

tactgggact

ggcagttcca

tccagaggct

aatgtgtttyg

gatcatggat

gactggtagg

caagagagac

tgaattaaat

cagttctcac

<213> ORGANISM: Homo sapilens

<400> SEQUENCE:

atgatgtgta

cagggtcaga

gttatcacat

ggaatccaga

cagctaaaag

CCLLttctacc

tggttcattyg

tcatacaaca

gacgacgacg

<210>
<211>
<212>
<213>
<220>
<221>
<222 >
<223 >

<400> SEQUENCE:

atgggcagca

agcatgtcgy

cctgagactc

ddadaadaccda

LOCATION:
OTHER INFORMATION:

7

aacctattac

accttgtggc

gcaagtatcc

atccagaaat

agcagaagat

gtgccaagac

cctcctceccaa

ctgcctttga

acaagggcag

SEQ ID NO 78
LENGTH :
TYPE :
ORGANISM: Homo saplens
FEATURE:
NAME /KEY: misc feature
(1) .. (357)

819
DNA

78

gccatcatca

actcagaagt

acatcaattt

ctcctttaag

tgggactatt

agttccacga

agaggctctt

gtgtttgtat

catggatctyg

tggtaggacc

gagagaccag

attaaatata

ttctcaccat

tcatcatcac

caatcaagaa

aaaggtgtcc

aaggctgatyg

SUMO tag

attaatgatt

cgaagtgaca

cttgagcaag

tattgtgaga

ctgtatggcc

accrtccaccec

cagcccatca

ataaatgaca

catcaccatc

aatgatttga

agtgacagtyg

gagcaaggca

tgtgagaagg

tatggccaac

tccacccttyg

cccatcattce

aatgacagat

caccatcacc

ggcagcggcc
gctaagccag

gatggatctt

gaagcgttcg

tgaatcagca

gtgtgacccc

gcagagygggya

aggttggaga

aacccgagcec

ttgagtctgt

ttctgactte

gatctggcag

accactag

atcagcaagt

tgaccccagt

gaggggatcc

ttggagaaca
ccgageccgt

agtctgtggc
tgacttcaga

ctggcagttc

actag

tggtgﬂﬂgﬂg

aggtcaagcc

cagagatctt

ctaaaagaca

agtgtggacc
agtcactgtt
tcccatttatc
acagcccaca
cgtgaaaccc
ggccttececey
agaacttggyg

ttctgactac

gtggaccctt
cactgttgct
catttatttg
gcccacattyg
gaaacccttc

cttceccggac

acttgggaag

tgactacaag

cggcagcgct

agaagtcaag

cttcaagatc

gggtaaggaa

420

459

60

120

180

240

300

360

420

480

528

60

120

180

240

300

360

420

480

525

60

120

180

240
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60

May 19, 2016

-continued
atggactcct taagattctt gtacgacggt attagaattc aagctgatca gacccctgaa 300
gatttggaca tggaggataa cgatattatt gaggctcaca gagaacagat tggtggtaaa 360
attgacacac ctcagcgggg gagcattcag gatatcaatc atcgggtgtg ggttcttcag 420
gaccagacgc tcatagcagt cccgaggaag gaccgtatgt ctccagtcac tattgcectta 480
atctcatgcce gacatgtgga gacccttgag aaagacagag ggaaccccat ctacctgggc 540
ctgaatggac tcaatctctg cctgatgtgt gctaaagtcecg gggaccagcc cacactgcag 600
ctgaaggaaa aggatataat ggatttgtac aaccaacccecg agcecctgtgaa gtceccectttcetce 660
ttctaccaca gccagagtgg caggaactcce accttcecgagt ctgtggettt ccctggcetgg 720
ttcatcgcectyg tcagcectcectga aggaggcetgt cctcectcecatcece ttacccaaga actggggaaa 780
gccaacacta ctgactttgg gttaactatg ctgttttaa 8195

What 1s claimed 1s:

1. An 1solated IL-1F5 polypeptide that antagonizes signal
transduction/activation through IL-1Rrp2, the IL-1F3
polypeptide comprising 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.

2. The 1solated IL-1F3 polypeptide of claim 1, wherein the
N-terminal amino acid at position one 1s valine.

3. The 1solated IL-1F3 polypeptide of claim 1, wherein the
N-terminal amino acid at position one i1s a methionine.

4. The 1solated IL-1F3 polypeptide of claim 1, wherein the
amino acid at position two relative to the N-terminal amino
acid at position one, 1s a leucine.

5. The 1solated IL-1F3 polypeptide of claim 1, wherein the
isolated IL-1F5 polypeptide antagonizes signal transduction/
actrvation through IL-1Rrp2 more than an IL-1F5 polypep-
tide consisting of SEQ ID NO 1.

6. The 1solated IL-1F5 polypeptide of claim 1 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.

7. A nucleic acid sequence encoding the IL-1F5 polypep-
tide of claim 1.

8. A recombinant vector that directs expression of the
nucleic acid of claim 7.

9. A host cell transfected or transduced with the vector of
claim 8.

10. A method of producing an IL-1F5 polypeptide com-
prising culturing the host cell of claim 9 under conditions
promoting expression and isolating the expressed IL-1F35
polypeptide.

11. A composition comprising the polypeptide of claim 1
and a physiologically acceptable diluent, excipient or carrier.

12. A method of treating an inflammatory or autoimmune
condition 1n a subject wherein the inflammatory or autoim-
mune condition 1s mediated by IL-1Rrp2, comprising admin-
1stering to the subject in an amount of the IL-1F5 polypeptide
of claim 1 sufficient to reduce at least one symptom of the
inflammatory or autoimmune condition in the subject.

13. The method of claim 12, wherein the condition to be
treated 1s an inflammatory condition of the skin, lungs or
arrways mediated by IL-1Rrp2.

14. The method of claim 12, wherein the condition to be
treated 1s selected from the group consisting of psoriasis,

seborrheic dermatitis, atopic dermatitis, mcluding 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.

15. The method of claim 12, wherein the subject 1s human.

16. An 1solated IL-1F6 polypeptide that agonizes signal
transduction/activation through IL-1Rrp2, wherein the
IL-1F6 polypeptide comprises an amino acid sequence hav-
ing a 1soleucine 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.

17. The 1solated IL-1F6 polypeptide of claim 16, wherein
the N-terminal amino acid at position one 1s a lysine.

18. The 1solated IL-1F6 polypeptide of claim 16, wherein
the N-terminal amino acid at position one 1s a methionine.

19. The 1solated IL-1F6 polypeptide of claam 16, wherein
the amino acid at position two relative to the N-terminal
amino acid at position one of the amino acid sequence, 1s an
1soleucine.

20. The 1solated IL-1F6 polypeptide of claim 16, wherein
the 1solated IL-1F6 polypeptide agonizes signal transduction/
activation through IL-1Rrp2 more than an IL-1F6 polypep-
tide consisting of SEQ ID NO 2.

21. The 1solated IL-1F6 polypeptide of claim 16, compris-
ing an amino acid sequence selected from the group consist-
ing of: SEQ ID NO 10, SEQ ID NO 11, SEQ ID NO 12, SEQ
ID NO 13, SEQ ID NO 65, SEQ ID NO 66, SEQ ID NO 67
and SEQ ID NO 68.

22. A nucleic acid sequence encoding the IL-1F6 of claim
16.

23. A recombinant vector that directs expression of the
nucleic acid of claim 22.

24. A host cell transtected or transduced with the vector of
claim 23.

25. A method of producing an IL-1F6 polypeptide com-
prising culturing the host cell of claim 24 under conditions
promoting expression and isolating the expressed IL-1F6
polypeptide.

26. A composition comprising the polypeptide of claim 16
and a physiologically acceptable diluent, excipient or carrier.

27. A method of stimulating the immune system of an
immunosuppresed patient, comprising administering the
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IL-1F6 polypeptide according to claim 16 to an immunosup-
presed patient 1 an amount suificient to stimulate the
patient’s immune system.

28. An antibody that specifically binds an IL-1F6 polypep-
tide and prevents proteolytic cleavage thereof.

29. The antibody of claim 28, wherein the antibody 1s a
monoclonal antibody.

30. A composition comprising the antibody of claim 28 and
a physiologically acceptable diluent, excipient or carrier.

31. A method of treating an inflammatory or autoimmune
condition mediated by IL-1Rrp2, comprising administering
the IL-1F6 antibody of claim 29 to a subject in an amount
suificient to ameliorate at least one symptom of the condition.

32. The method of claim 31, wherein the condition to be
treated 1s an inflammatory condition of the skin, lungs or
arrways mediated by IL-1Rrp2.

33. The method of claim 31, wherein the condition to be
treated 1s 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.

34. The method of claim 31, wherein the subject 1s human.

35. An 1solated IL-1F8 polypeptide that agonizes signal
transduction/activation through IL-1Rrp2, wherein the
IL-1EF8 polypeptide comprises an amino acid sequence hav-
ing a 1soleucine 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.

36. The 1solated IL-1F8 polypeptide of claim 35, wherein
the N-terminal amino acid at position one 1s an arginine.

37. The 1solated IL-1F8 polypeptide of claim 35, wherein
the N-terminal amino acid at position one 1s a methionine.

38. The 1solated IL-1F8 polypeptide of claim 35, wherein
the amino acid at position two, position two being relative to
the N-terminal amino acid at position one, 1s a glutamic acid.

39. The 1solated IL-1F8 polypeptide of claim 35, wherein
the 1solated IL-1F6 polypeptide agonizes signal transduction/
activation through IL-1Rrp2 more than an IL-1F8 polypep-
tide consisting of SEQ 1D NO 3.

40. The 1solated IL-1F8 polypeptide of claim 35, compris-

ing an amino acid sequence selected from the group consist-
ing of: SEQ ID NO 14, SEQ ID NO 15, SEQ ID NO 16 and

SEQ ID NO 17.

41. A nucleic acid sequence encoding the IL-1F8 polypep-
tide of claim 35.

42. A recombinant vector that directs expression of the
nucleic acid of claim 41.

43. A host cell transfected or transduced with the vector of
claim 42.

44. A method of producing an IL-1F8 polypeptide com-
prising culturing the host cell of claim 43 under conditions
promoting expression and 1solating the expressed IL-1F8
polypeptide.

45. A composition comprising the polypeptide of claim 35
and a physiologically acceptable diluent, excipient or carrier.

46. A method of stimulating the immune system of an
immunosuppresed patient, comprising administering the
IL-1F8 polypeptide according to claim 35 to an immunosup-
presed patient 1 an amount suificient to stimulate the
patient’s immune system.
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4'7. An antibody that specifically binds an IL-1F8 polypep-
tide and prevents proteolytic cleavage thereof.

48. The antibody of claim 47, wherein the antibody 1s a
monoclonal antibody.

49. A composition comprising the antibody of claim 47 and
a physiologically acceptable diluent, excipient or carrier.

50. A method of treating an inflammatory or autoimmune
condition mediated by IL-1Rrp2, comprising administering
the IL-1F8 antibody of claim 47 to a subject in and amount
suificient to ameliorate at least one symptom.

51. The method of claim 50, wherein the condition to be
treated 1s an intlammatory condition of the skin, lungs or
arrways mediated by IL-1Rrp2.

52. The method of claim 50, wherein the condition to be
treated 1s selected from the group consisting ol psoriasis,
seborrheic dermatitis, atopic dermatitis, mncluding 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.

53. An 1solated IL-1F9 polypeptide that agonizes signal
transduction/activation through IL-1Rrp2, wherein the
IL-1F9 polypeptide comprises an amino acid sequence hav-
ing a 1soleucine 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.

54. The 1solated IL-1F9 polypeptide of claim 53, wherein
the N-terminal amino acid at position one 1s a serine.

55. The 1solated IL-1F9 polypeptide of claim 53, wherein
the N-terminal amino acid at position one 1s a methionine.

56. The 1solated I1L-1F9 polypeptide of claim 53, wherein
the amino acid at position two relative to the N terminal amino
acid at position one, 1s a methionine.

57. The 1solated I1L-1F9 polypeptide of claim 53, wherein
the 1solated IL-1F9 polypeptide agonizes signal transduction/
activation through IL-1Rrp2 more than an IL-1F9 polypep-
tide having an amino acid sequence consisting of SEQ ID NO
4.

58. The 1solated IL-1F9 polypeptide of claim 53, compris-
ing an amino acid sequence selected from the group consist-
ing of: SEQ ID NO 18, SEQ ID NO 19, SEQ ID NO 20 and
SEQ ID NO 21.

59. A nucleic acid sequence encoding the IL-1F9 polypep-
tide of claim 33.

60. A recombinant vector that directs expression of the
nucleic acid of claim 59.

61. A host cell transfected or transduced with the vector of
claim 60.

62. A method of producing an IL-1F9 polypeptide com-
prising culturing the host cell of claim 52 under conditions
promoting expression and isolating the expressed IL-1F9
polypeptide.

63. A composition comprising the polypeptide of claim 53
and a physiologically acceptable diluent, excipient or carrier.

64. A method of stimulating the immune system of an
immunosuppresed patient, comprising administering the
IL-1F9 polypeptide according to claim 53 to an immunosup-
presed patient in an amount suificient to stimulate the
patient’s immune system.

65. An antibody that specifically binds an IL-1F9 polypep-
tide and prevents proteolytic cleavage thereof.

66. The antibody of claim 635, wherein the antibody 1s a
monoclonal antibody.
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67. A composition comprising the antibody of claim 65 and
a physiologically acceptable diluent, excipient or carrier.

68. A method of treating an inflammatory or autoimmune
condition mediated by IL-1Rrp2, comprising administering
the IL-1F9 antibody of claim 63 to a subject in an amount
suificient to ameliorate at least one symptom of the condition.

69. The method of claim 68, wherein the condition to be
treated 1s an inflammatory condition of the skin, lungs or
arrways mediated by IL-1Rrp2.

70. The method of claim 68, wherein the condition to be
treated 1s 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 retflux disease,

arthritic conditions including, rheumatoid arthritis, psoriatic
arthritis, and osteoarthritis.
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71. The method of claim 68, wherein the subject 1s human.

72. A method of 1dentifying a protease that cleaves an IL-1
family member comprising contacting a source of the pro-
tease with the IL-1 family member under conditions promot-
ing proteolytic cleavage of the IL-1 family member, and
determining if the IL-1 family member has been proteolyti-
cally cleaved.

73. A method of identifying an inhibitor of a protease that
cleaves an IL-1 family member comprising contacting the
protease with the IL-1 family member 1n the presence, and
absence, ol a molecule that 1s a potential 1nhibitor, under
conditions promoting proteolytic cleavage of the IL-1 family
member, and determining 11 the IL-1 family member has been
proteolytically cleaved, wherein i1 the IL-1 family member 1s
not cleaved or 1s cleaved to a lesser degree 1n the presence of
the molecule, the molecule 1s an 1nhibitor.
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