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RECEPTOR PROTEINS; RELATED REAGENTS AND METHODS 10 FIELD OF THE INVENTION
The present invention relates to compositions and methods for affecting 15
mammalian physiology, including immune system function. In particular, it
provides methods to regulate development and/or the immune system.
Diagnostic and therapeutic uses of these materials are also disclosed.
BACKGROUND OF THE INVENTION Recombinant DNA technology refers generally to
techiuques of integrating genetic information from a donor source into
vectors for subsequent processing, such as through introduction into a
host, whereby the transferred genetic information is copied 20 and/or
expressed in the new environment. Commonly, the genetic information exists
in the form of complementary DNA (cDNA) derived from messenger RNA (InRNA)
coding for a desired protein product. The carrier is frequently a plasmid
having the capacity to incorporate cDNA for later replication in a host
and, in some cases, actually to control expression of the cDNA and thereby
direct synthesis of the encoded product in the host. 25 See, e.g.,
Sambrook, et al. (1989) Molecular Cloning: A Laboratory Manual, (2d ed.)
vols. 1-3, CSH Press, NY. For some time, it has been known that the
mammalian immune response is based on a series of complex cellular
interactions, called the "immune network". Recent research has provided new
insights into the ilmer workings of this network. While it 30 remains clear
that much of the immune response does, in fact, revolve around the
network-like interactions of lymphocytes, macrophages, granulocytes, and
other cells, immunologists now generally hold the opinion that soluble
proteins, known as lympholcines, cytokines, or monokines, play critical
roles in controlling these cellular interactions. Thus, there is
considerable interest in the isolation, characterization, and 35 mechanisms
of action of cell modulatory factors, an understanding of which will lead
to significant advancements in the diagnosis and therapy of numerous
medical abnormalities, e.g., immune system disorders.    WO (11/90358
PCT/USO1/16767 2 The immune system of vertebrates consists of a number of
organs and several different cell types. Two major cell types include the
myeloid and lymphoid lineages. Among the lymphoid cell lineage are B cells,
which were originally characterized as differentiating in fetal liver or
adult bone marrow, and T cells, which were originally 5 characterized as
differentiating in the thymus. See, e.g., Paul (ed. 1998) Fundamental
Immunology (4th ed.) Raven Press, New York; and Thomson (ed. 1994) The C,
okine Handbook 2d ed., Academic Press, San Diego. Lymphokines apparently
mediate cellular activities in a variety of ways. They have been shown to
support the proliferation, growth, and/or differentiation of cells, e.g.,
pluripotential hematopoietic stem cells, into 10 vast numbers of
progenitors comprising diverse cellular lineages which make up a complex
immune system. Proper and balanced interactions between the cellular
components are necessary for a healthy immune response. The different
cellular lineages often respond in a different manner when lymphokines are
administered in conjunction with other agents. 15 Cell lineages especially
important to the immune response include two classes of lymphocytes:
B-cells, which can produce and secrete immunoglobulins (proteins with the
capability of recognizing and binding to foreign matter to effect its
removal), and T-cells of various subsets that secrete lymphokines and
induce or suppress the B-cells and various other cells (including other
T-cells) making up the immune network. These 20 lymphocytes interact with
many other cell types. Research to better understand and treat various
immune disorders has been hampered by the general inability to maintain
cells of the immune system in vitro. Lmmunologists have discovered that
culturing many of these cells can be accomplished through the use of T-cell
and other cell supernatants, which contain various growth 



25 factors, including many of the lymphokines. Various growth and
regulatory factors exist which modulate morphogenetic development. And many
receptors for cytokines are also known Often there are at least two
critical subunits in the functional receptor. See, e.g., Gonda and D'Andrea
(1997) Blood 89:355-369; Presky, et al. (1996) Proc. Naf1 Acad. Sci. USA
93:14002-l4007; 30 Drachman and Kaushansky ( 1995) Curr. Opin. Hematol.
2:22-28; There ( 1994) Eur. Cytokine Netw. 5:353-368; and Lemmon and
Schlessinger (1994} Trends Biochem. Sci. 19:459-463. From the foregoing, it
is evident that the discovery and development of new soluble proteins and
their receptors, including ones similar to lymphokines, should 35
contribute to new therapies for a wide range of degenerative or abnormal
conditions which directly or indirectly involve development,
differentiation, or function, e.g., of the   WO O1/9038 3 PCT/USO1/16767
immune system and/or hematopoietic cells. In particular, the discovery and
understanding of novel receptors for lymphokine-like molecules which
enhance or potentiate the beneficial activities of other lymphokines would
be highly advantageous. However, the lack of understanding of how the
immune system is regulated or 5 differentiates has blocked the ability to
advantageously modulate the normal defensive mechaiusms to biological
challenges. Medical conditions characterized by abnormal or inappropriate
regulation of the development or physiology of relevant cells thus remain
w~manageable. The discovery and characterization of specific cytokines and
their receptors will contribute to the development of therapies for a broad
range of 10 degenerative or other conditions which affect the immune
system, hematopoietic cells, as well as other cell types. The present
invention provides new receptors for ligands exhibiting similarity to
cytolcine like compositions and related compounds, and methods for their
use. 15 SUMMARY OF THE INVENTION The present invention is dir ected to
novel receptors related to cytokine receptors, e.g., primate, cytokine
receptor like molecular structures, designated DNAX Cytokine Receptor
Subunits (DCRS), and their biological activities. In particular, it
provides description of various subunits, designated DCRS6, DCRS7, DCRSB,
DCRS9, and 20 DCRS10. Primate, e.g, human, and rodent, e.g., mouse,
embodiments of the various subunits are provided. It includes nucleic acids
coding for the polypeptides themselves and methods for their production and
use. The nucleic acids of the invention are characterized, in part, by
their homology to cloned complementary DNA (cDNA) sequences enclosed
herein. 25 The present invention provides a composition of matter selected
from: a substantially pure or recombinant polypeptide comprising at least
tlv.~ee distinct nonoverlapping segments of at least four amino acids
identical to segments of SEQ m NO: 2, 5, 8, 11, 23, or 26; a substantially
pure or recombinant polypeptide comprising at least three distinct
nonoverlapping segments of at least four anuno acids identical to 30
segments of SEQ LD NO: 14; a substantially pure or recombinant polypeptide
comprising at least two distinct nonoverlapping segments of at least five
amino acids identical to segments of SEQ ID NO: 14; a natural sequence
DCRS8 comprising mature SEQ ID NO: 14; a fusion polypeptide comprising
DCRS8 sequence; a substantially pure or recombinant polypeptide comprising
at least three distinct nonoverlapping segments of at 35 least four amino
acids identical to segments of SEQ ID NO: 17 or 20; a substantially pure or
recombinant polypeptide comprising at least two distinct nonoverlapping
segments of at least five amino acids identical to segments of SEQ ID NO:
17 or 20; a natural   WO 01/903S8 4 PCT/USO1/16>767 sequence DCRS9
comprising mature SEQ m NO: 17 or 20; or a fusion polypeptide comprising
DCRS9 sequence. Preferably, wherein the distinct nonoverlapping segments of
identity include: one of at least eight amino acids; one of at least four
amino acids and a second of at least five amino acids; at least three
segments of at least four, five, and six 5 amino acids, or one of at least
twelve amino acids. In other embodiments, the: polypeptide: comprises a
mature sequence of Tables 1, 2, 3, 4, or 5; is an unglycosylated form of
DCRSB or DCRS9; is from a primate, such as a human; comprises at least
seventeen amino acids of SEQ ID NO: 14 or 17; exhibits at least four
nonoverlapping segments of at least seven amino acids of SEQ ID NO: 14 or
17; is a natural allelic 10 variant of DCRS8 or DCRS9; has a length at
least about 30 amino acids; exhibits at least ttvo non-overlapping epitopes
wluch are specific for a primate DCRSB or DCRS9; is glycosylated; has a
molecular weight of at least 30 kD with natural glycosylation; is a
synthetic polypeptide; is attached to a solid substrate; is conjugated to
another chemical moiety; is a 5-fold or less substitution from natural
sequence; or is a deletion or insertion 15 variant from a natural sequence.



The invention further embraces a composition comprising: a substantially
puny DCRS8 or DCRS9 and another cytokine receptor family member; a sterile
DCRS8 or DCRS9 polypeptide; the DCRS8 or DCRS9 polypeptide and a carrier,
wherein the carrier is: an aqueous compound, including water, saline,
and/or buffer; and/or formulated far 20 oral, rectal, nasal, topical, or
parenteral administration. Additional embodiments incl ade a polypeptide
comprising: mature protein sequence of Tables 1, 2, 3, 4, or 5; a detection
or purification tag, including a FLAG, His6, or Ig sequence; or sequence of
another cytokine receptor protein. Kit embodiments include ones comprising
a described polypeptide, and: a compartment comprising the protein or
polypeptide; or instructions 25 for use or disposal of reagents in the
lcit. Binding compositions are provided, e.g., comprising an antigen
binding site f-om an antibody, which specifically binds to a natural DCRS8
or DCRS9 polypeptide, wherein: the binding compound is in a container; the
DCRS8 or DCRS9 polypeptide is from a human; the binding compound is an Fv,
Fab, or Fab2 fragment; the binding 30 compound is conjugated to another
chemical moiety; or the antibody: is raised again~;t a peptide sequence of
a mature polypeptide of Table 3 or 4; is raised against a mature DCRS8 or
DCRS9; is raised to a purified human DCRS8 or DCRS9; is immunoselected; is
a polyclonal antibody; binds to a denatured DCRS8 or DCRS9; exhibits a Kd
to arntigen of at least 30 ~,M; is attached to a solid substrate, including
a bead or plastic membrane; is 35 in a sterile composition; or is
detectably labeled, including a radioactive or fluorescent label. Kits
include ones comprising such a binding compound, and: a compartment   WO
01I90358 5 PCT/US01/16767 comprising the binding compound; or instructions
for use or disposal of reagents in the kit. The invention also provides
methods of producing an antigen:antibody complex, comprising contacting
under appropriate conditions a primate DCRS8 or DCRS9 5 polypeptide with a
described antibody, thereby allowing the complex to form. Preferred methods
include ones wherein: the complex is purified from other cytokine
receptors; the complex is purified from other antibody; the contacting is
with a sample comprising an interferon; the contacting allows quantitative
detection of the antigen; the contacting is with a sample comprising the
antibody; or the contacting allows quantitative detection of 10 the
antibody. Further compositions include those comprising: a sterile binding
compound, as described, or the binding compound and a earner, wherein the
carrier is: an aqueous compound, including water, saline, and/or buffer;
and/or fozmulated for oral, rectal, nasal, topical, or parenteral
achninistration. Nucleic acid compositions include an isolated or
recombinant nucleic acid 15 encoding a desribed polypeptide wherein the:
DCRS8 or DCRS9 is from a human; or the nucleic acid: encodes an antigenic
peptide sequence of Table 3 or 4; encodes a plurality of antigenic peptide
sequences of Table 3 or 4; exhibits identity over at least thirteen
nucleotides to a natural cDNA encoding the segment; is an expression
vector; further comprises an origin of replication; is from a natural
source; comprises a detectable label; 20 comprises synthetic nucleotide
sequence; is Iess than 6 kb, preferably less than 3 kb; is from a primate;
comprises a natural full length coding sequence; is a hybridization probe
for a gene encoding the DCRS8 or DCRS9; or is a PCR primer, PCR product, or
mutagenesis primer. Also provided are a cell or tissue comprising such a
recombinant nucleic acid, e.g., where the cell is: a prokaryotic cell; a
eukaryotic cell; a bacterial cell; a 25 yeast cell; an insect cell; a
mammalian cell; a mouse cell; a primate cell; or a human cell. Kit
embodiments include those comprising a described nucleic acid and: a
compartment comprising the nucleic acid; a compartment fiuther comprising a
primate DCRS8 or DCRS9 polypeptide; or instructions for use or disposal of
reagents in the kit. Other nucleic acids provided include ones which:
hybridize iuider wash conditions 30 of 30 minutes at 30 C and less than 2M
salt to the coding portion of SEQ m NO: 13 or 16; or exhibit identity over
a stretch of at least about 30 nucleotides to a primate DCRS8 or DCRS9.
Preferably, such will be nucleic acids where: the wash conditions are: at
45 C and/or 500 mM salt; at 55 C and/or 150 mM salt; or the stretch is at
least 55 or 75 nucleotides. 35 Also provided are methods of modulating
physiology or development of a cell or tissue culture cells comprising
contacting the cell with an agonist or antagonist of a   WO 01/903S8 6
PCT/USO1/16767 mammalian DCRS8 or DCRS9. Preferably, the cell is
transformed with a nucleic acid encoding the DCRS8 or DCRS9 and another
cytokine receptor subunit. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 5 OUTLINE I. GeneralII.
ActivitiesIII. Nucleic acids10 A.encoding fragments, sequence,
probesB.mutations, chimeras, fusionsC.making nucleic acidsD.vectors, cells
comprisingIV. Proteins, Peptides15 A.fragments, sequence, immwlogens,
antigensB.muteinsC.agonists/antagonists, functional equivalentsD.making
proteinsV. Making nucleic acids, proteins20
A.syntheticB.recombinantC.natural sourcesVI. AntibodiesA.polyclonals25
B.monoclonalC.fragments; KdD.anti-idiotypic antibodiesE.hybridoma cell
linesVII. Kits and Methods to quantify DCRSs30 A.ELISAB.assay mRNA
encodingC.qualitative/quantitativeD.kitsVIII. Therapeutic compositions,
methods35 A.combination compositionsB.unit doseC.administrationIX.
ScreeningX. Ligands  40 I. General The present invention provides the amino
acid sequence and DNA sequence of mammalian, herein primate, cytokine
receptor-like subunit molecules, these designated DNAX Cytokine Receptor
Subunits 6 (DCRS6), 7 (DCRS7), 8 {DCRSB), 9 (DCRS9), 45 and 10 (DCRS 10)
having particular defined properties, both structural and biological.   WO
01/903s8 7 PCT/US(11 /16767 Various cDNAs encoding these molecules were
obtained from primate, e.g., human, and/or rodent, e.g., mouse, cDNA
sequence libraries. Other primate or other mammalian counterparts would
also be desired. Some of the standard methods applicable are described or
referenced, e.g., in 5 Maniatis, et al. (1982) Molecular Cloning, A
Laboratorx Manual, Cold Spring Harbor Laboratory, Cold Spring Harbor Press;
Sambrook, et al. (1989) Molecular Cloning: A Laboratory Manual, (2d ed.),
vols. 1-3, CSH Press, NY; Ausubel, et al., Bio_ lour, Greene Publishing
Associates, Brooklyn, NY; or Ausubel, et al. (1987 and periodic
supplements) Current Protocols in Molecular Bioloev, Greene/Wiley, New
York; each of which is 10 incorporated herein by reference. Nucleotide (SEQ
m NO: 1) and corresponding anuno acid sequence (SEQ ID NO: 2) of a primate,
e.g., human, DCRS6 coding segment is shown in Table 1 along with reverse
translation (SEQ 1D NO: 3). Rodent, e.g., mouse, counterpart sequences are
provided, e.g., SEQ m NO: 4-6. 15 Similarly, nucleotide (SEQ )D NO: 7) and
corresponding amino acid sequence (SEQ ID NO: 8) of a primate, e.g., human,
DCRS7 coding segment is shown in Table 2 along with reverse translation
(SEQ ID NO: 9). Rodent, e.g., mouse, counterpart sequences are provided,
e.g., SEQ ID NO: 10-12. Nucleotide (SEQ ID NO: 13) and corresponding amino
acid sequence (SEQ ID NO: 14) of a primate, e.g., human, DCRS8 20 coding
segment is shown in Table 3 along with reverse translation (SEQ ID NO: 15).
Nucleotide (SEQ ID NO: 16) and corresponding amino acid sequence (SEQ lD
NO: 17) of a primate, e.g., human, DCRS9 coding segment is shown in Table 4
along with reverse translation (SEQ TD NO: 18). Rodent, e.g., mouse,
counterpart sequences are provided, e.g., SEQ ID NO: 19-21. Nucleotide (SEQ
I17 NO: 22) and corresponding 25 amino acid sequence (SEQ ID NO: 23) of a
primate, e.g., human, DCRS 10 coding segment is shown in Table 5 along with
reverse translation (SEQ ID NO: 24). Rodent, e.g., mouse, counterpart
sequences are provided, e.g., SEQ I17 NO: 26-27. Table 1: Nucleotide and
polypeptide sequences of DNAX Cytokine Receptor Subunit like 30 embodiments
(DCRS6). Primate, e.g., human, embodiment (see SEQ ID NO: 1 and 2).
Predicted signal sequence indicated, but may vary by a few positions and
depending upon cell type. gcg atg tcg ctc gtg ctg cta agc ctg gcc gcg ctg
tgc agg agc gcc 48 3$ Met Ser Leu Val Leu Leu Sex Leu Ala Ala Leu Cys Arg
Ser Ala -10 -5 -1 1 gta ccc cga gag ceg acc gtt caa tgt ggc tct gaa act ggg
cca tct 96 Val Pro Arg Glu Pro Thr Val Gln Cys Gly Ser Glu Thr Gly Pro Ser
40 5 10 15  



WO 01/903s8 PCT/USO1/1G7G7 8 cca gag tgg atg cta caa cat gat cta atc ccg
gga gac ttg agg gac 144 Pro Glu Trp Met Leu Gln His Asp Leu Ile Pro Gly Asp
Leu Arg Asp 20 25 30 5 ctc cga gta gaa cct gtt aca act agt gtt gca aca ggg
gac tat tca 192 Leu Arg Val G1u Pro Val Thr Thr Ser Val Ala Thr G1y Asp Tyr
Ser 35 40 45 att ttg atg aat gta agc tgg gta ctc cgg gca gat gcc agc atc
cgc 240 10 Ile Leu Met Asn Val Ser Trp Val Leu Arg Ala Asp Ala Ser Ile Arg
50 55 60 65 ttg ttg aag gcc acc aag att tgt gtg acg ggc aaa agc aac ttc cag
288 Leu Leu Lys Ala Thr Lys Ile Cys Val Thr Gly Lys Ser Asn Phe Gln 15 70
75 80 20 tcc tac agc tgt gtg agg tgc aat tac aca gag gcc ttc cag act cag
336 Ser Tyr Ser Cys Val Arg Cys Asn Tyr Thr Glu Ala Phe Gln Thr Gln 85 90
95 acc aga ccc tct ggt ggt aaa tgg aca ttt tcc tat atc ggc ttc cct 384 Thr
Arg Pro Ser Gly Gly Lys Trp Thr Phe Ser Tyr Ile G1y Phe Pro 100 105 110 25
gta gag ctg aac aca gtc tat ttc att ggg gcc cat aat att cct aat 432 Val Glu
Leu Asn Thr Val Tyr Phe Ile Gly Ala His Asn Ile Pro Asn 115 120 125 gca aat
atg aat gaa gat ggc cct tcc atg tct gtg aat ttc acc tca 4B0 30 Ala Asn Met
Asn Glu Asp Gly Pro Ser Met Ser Val Asn Phe Thr Ser 130 135 140 145 cca ggc
tgc cta gac cac ata atg aaa tat aaa aaa aag tgt gtc aag 528 Pro Gly Cys Leu
Asp His Ile Met Lys Tyr Lys Lys Lys Cys Val Lys 3S 150 155 160 40 gcc gga
agc ctg tgg gat ccg aac atc act get tgt aag aag aat gag 576 Ala Gly Ser Leu
Trp Asp Pro Asn Ile Thr Ala Cys Lys Lys Asn Glu 165 170 175 gag aca gta gaa
gtg aac ttc aca acc act ccc ctg gga aac aga tac 624 Glu Thr Val Glu Val Asn
Phe Thr Thr Thr Pro Leu Gly Asn Arg Tyr 180 185 190 45 atg get ctt atc caa
cac agc act atc atc ggg ttt tct cag gtg ttt 672 Met Ala Leu Ile Gln His Ser
Thr Ile Ile Gly Phe Ser Gln Val Phe 195 200 205 gag cca cac cag aag aaa caa
acg cga get tca gtg gtg att cca gtg 720 $0 Glu Pro His Gln Lys Lys Gln Thr
Arg Ala Ser Val Va1 Ile Pro Val 



210 215 220 225 act ggg gat agt gaa ggt get acg gtg cag ctg act cca tat ttt
cct 768 Thr Gly Asp Ser Glu G1y A1a Thr Val Gln Leu Thr Pro Tyr Phe Pro 5$
230 235 240   WO 01/903s8 PCT/US01/16767 9 act tgt ggc agc gac tgc atc cga
cat aaa gga aca gtt gtg ctc tgc B16 Thr Cys Gly Ser Asp Cys Ile Arg His Lys
Gly Thr Val Val Leu Cys 245 250 255 5 10 15 20 25 30 35 40 45 50 55 cca caa
aca ggc gtc cct ttc cct ctg gat aac aac aaa agc aag ccg 864 Pro Gln Thr Gly
Val Pro Phe Pro Leu Asp Asn Asn Lys Ser Lys Pro 260 265 270 gga ggc tgg ctg
cct ctc ctc ctg ctg tct ctg ctg gtg gcc aca tgg 912 Gly Gly Trp Leu Pro Leu
Leu Leu Leu Ser Leu Leu Val Ala Thr Trp 275 2B0 285 gtg ctg gtg gca ggg atc
tat cta atg tgg agg cac gaa agg atc aag 960 Val Leu Val Ala Gly Ile Tyr Leu
Met Trp Arg His Glu Arg Ile Lys 290 295 300 305 aag act tcc ttt tct acc acc
aca cta ctg ccc ccc att aag gtt ctt 1008 Lys Thr Ser Phe Ser Thr Thr Thr
Leu Leu Pro Pro Ile Lys Val Leu 310 315 320 gtg gtt tac cca tct gaa ata tgt
ttc cat cac aca att tgt tac ttc 1056 Val Val Tyr Pro Ser Glu Ile Cys Phe
His His Thr Tle Cys Tyr Phe 325 330 335 act gaa ttt ctt caa aac cat tgc aga
agt gag gtc atc ctt gaa aag 1104 Thr Glu Phe Leu Gln Asn His Cys Arg Ser
Glu Val Ile Leu G1u Lys 340 345 350 tgg cag aaa aag aaa ata gca gag atg ggt
cca gtg cag tgg ctt gcc 1152 Trp Gln Lys Lys Lys Ile Ala Glu Met Gly Pro
Val Gln Trp Leu Ala 355 360 365 act caa aag aag gca gca gac aaa gtc gtc ttc
ctt ctt tcc aat gac 1200 Thr Gln Lys Lys Ala Ala Asp Lys Val Val Phe Leu
Leu Ser Asn Asp 370 375 380 385 gtc aac agt gtg tgc gat ggt acc tgt ggc aag
agc gag ggc agt ccc 124B Val Asn Ser Val Cys Asp Gly Thr Cys Gly Lys Ser
Glu Gly Ser Pro 390 395 400 agt gag aac tct caa gac ctc ttc ccc ctt gcc ttt
aac ctt ttc tgc 1296 Ser Glu Asn Ser Gln Asp Leu Phe Pro Leu Ala Phe Asn
Leu Phe Cys 405 410 415 



agt gat cta aga agc cag att cat ctg cac aaa tac gtg gtg gtc tac Z344 Ser
Asp Leu Arg Ser Gln Ile His Leu His Lys Tyr Val Val Val Tyr 420 425 430 ttt
aga gag att gat aca aaa gac gat tac aat get ctc agt gtc tgc Z392 Phe Arg
Glu Ile Asp Thr Lys Asp Asp Tyr Asn Ala Leu Ser Val Cys 435 440 445 ccc aag
tac cac ctc atg aag gat gcc act get ttc tgt gca gaa ctt l440 Pro Lys Tyr
His Leu Met Lys Asp Ala Thr Ala Phe Cys Ala Glu Leu 450 45S 460 465   WO
O1/90358 PCT/USO1/1G767 10 ctc cat gtc aag cag cag gtg tca gca gga aaa aga
tca caa gcc tgc 148B Leu His Val Lys Gln Gln Val Ser Ala Gly Lys Arg Ser
Gln Ala Cys 470 475 480 S cac gat ggc tgc tgc tcc ttg tagcccaccc atgagaagca
agagacctta 1539 His Asp Gly Cys Cys Ser Leu 485 10 aaggcttcct atcccaccaa
ttacagggaa aaaacgtgtg atgatcctga agcttactat 1599 gcagcctaca aacagcctta
gtaattaaaa cattttatac caataaaatt ttcaaatatt 1659 gctaactaat gtagcattaa
ctaacgattg gaaactacat ttacaacttc aaagctgttt 1719 15 tatacataga aatcaattac
agctttaatt gaaaactgta accattttga taatgcaaca 1779 ataaagcatc ttcagcc 1796
MSLVLLSLAALCRSAVPREPTVQCGSETGPSPEWMLQHDLIPGDLRDLRVEPVTTSVATGDYSILMNVSWVL ZO
RADASIRLLKATKICVTGKSNFQSYSCVRCNYTEAFQTQTRPSGGKWTFSYIGFPVELNTVYFIGAHNIPNA
NMNEDGPSMSVNFTSPGCLDHIMKYKKKCVKAGSLWDPNITACKKNEETVEVNFTTTPLGNRYMALIQHSTI
IGFSQVFEPHQKKQTRASVVIPVTGDSEGATVQLTPYFPTCGSDCIRHKGTWLCPQTGVPFPLDNNKSKPG
GWLPLLLLSLLVATWVLVAGIYLMWRHERIKKTSFSTTTLLPPIKVLVVYPSEICFHHTICYFTEFLQNHCR
SEVILEKWQKKKIAEMGPVQWLATQKKAADKVVFLLSNDVNSVCDGTCGKSEGSPSENSQDLFPLAFNLFCS ZS
DLRSQIHLHKYVWYFREIDTKDDYNALSVCPKYHLMKDATAFCAELLHVKQQVSAGKRSQACHDGCCSL.
Reverse translation of primate, e.g., human, DCRS6 (SEQ m NO: 3): 30
atgwsnytng tnytnytnws nytngcngcn ytntgymgnw sngcngtncc nmgngarccn 60 35
acngtncart gyggnwsnga racnggnccn wsnccngart ggatgytnca rcaygayytn 120
athccnggng ayytnmgnga yytnmgngtn garccngtna cnacnwsngt ngcnacnggn 18o
gaytaywsna thytnatgaa ygtnwsntgg gtnytnmgng cngaygcnws nathmgnytn 240
ytnaargcna cnaarathtg ygtnacnggn aarwsnaayt tycarwsnta ywsntgygtn 300 



40 mgntgyaayt ayacngargc nttycaracn caracnmgnc cnwsnggngg naartggacn 360 45
ttywsntaya thggnttycc ngtngarytn aayacngtnt ayttyathgg ngcncayaay 420
athccnaayg cnaayatgaa ygargayggn ccnwsnatgw sngtnaaytt yacnwsnccn 480
ggntgyytng aycayathat gaartayaar aaraartgyg tnaargcngg nwsnytntgg 540
gayccnaaya thacngcntg yaaraaraay gargaracng tngargtnaa yttyacnacn 600 S0
acnccnytng gnaaymgnta yatggcnytn athcarcayw snacnathat hggnttywsn 660
cargtnttyg arccncayca raaraarcar acnmgngcnw sngtngtnat hccngtnacn 720
ggngaywsng arggngcnac ngtncarytn acnccntayt tyccnacntg yggnwsngay 780 55
tgyathmgnc ayaarggnac ngtngtnytn tgyccncara cnggngtncc nttyccnytn 840
gayaayaaya arwsnaarcc nggnggntgg ytnccnytny tnytnytnws nytnytngtn 900   VVO
01/9038 PCT/US01/16767 11 gcnacntggg tnytngtngc nggnathtay ytnatgtggm
gncaygarmg nathaaraar 960 5 acnwsnttyw snacnacnac nytnytnccn ccnathaarg
tnytngtngt ntayccnwsn 1020 garathtgyt tycaycayac nathtgytay ttyacngart
tyytncaraa ycaytgymgn 1080 wsngargtna thytngaraa rtggcaraar aaraarathg
cngaratggg nccngtncar 1140 10 tggytngcna cncaraaraa rgcngcngay aargtngtnt
tyytnytnws naaygaygtn 1200 15 aaywsngtnt gygayggnac ntgyggnaar wsngarggnw
snccnwsnga raaywsncar 1260 gayytnttyc cnytngcntt yaayytntty tgywsngayy
tnmgnwsnca rathcayytn 1320 cayaartayg tngtngtnta yttymgngar athgayacna
argaygayta yaaygcnytn 1380 wsngtntgyc cnaartayca yytnatgaar gaygcnacng
cnttytgygc ngarytnytn 1440 20 caygtnaarc arcargtnws ngcnggnaar mgnwsncarg
cntgycayga yggntgytgy 1500 wsnytn 1506 25 Rodent, e.g., mouse embodiment
(see SEQ m NO: 4 and 5). 30 gat ttc agc agc cag acg cat ctg cac aaa tac ctg
gag gtc tat ctt 48 Asp Phe Ser Ser Gln Thr His Leu His Lys Tyr Leu Glu Val
Tyr Leu 



1 5 10 15 ggg gga gca gac ctc aaa ggc gac tat aat gcc ctg agt gtc tgc CCC
96 Gly Gly Ala Asp Leu Lys Gly Asp Tyr Asn Ala Leu Ser Val Cys Pro 20 25 30
35 caa tat cat ctc atg aag gac gcc aca get ttc cac aca gaa ctt ctc 144 Gln
Tyr His Leu Met Lys Asp Ala Thr Ala Phe His Thr Glu Leu Leu 35 40 45 aag
get acg cag agc atg tca gtg aag aaa cgc tca caa gcc tgc cat Z92 40 Lys Ala
Thr Gln Ser Met Ser Val Lys Lys Arg Ser Gln Ala Cys His 50 55 60 gat agc
tgt tca ccc ttg tagtccaccc gggggaatag agactctgaa 240 Asp Ser Cys Ser Pro
Leu 45 65 70 gccttcctac tctcccttcc agtgacaaat gctgtgtgac gactctgaaa
tgtgtgggag 300 aggctgtgtg gaggtagtgc tatgtacaaa cttgctttaa aactggagtt
tgcaaagtca 360 SO acctgagcat acacgcctga ggctagtcat tggctggatt tatgaagaca
acacagttac 420 agacaataat gagtgggacc tacatttggg atatacccaa agctgggtaa
tgattatcac 480 55 tgagaaccac gcactctggc catgaggtaa tacggcactt ccctgtcagg
ctgtctgtca 540 ggttgggtct gtcttgcact gcccatgctc tatgctgcac gtagaccgtt
ttgtaacatt 600 ttaatctgtt aatgaataat ccgtttggga ggctctc 637   WO 01/903,8
12 PCT/USU 1 /1 l>>767
DFSSQTHLHKYLEVYLGGADLKGDYNALSVCPQYHLMKDATAFHTELLKATQSMSVKKRSQACHDSCSPL. 5
Reverse translation of rodent, e.g., mouse, DCRS6 (SEQ ID N0: 6):
gayttywsnw sncaracnca yytncayaar tayytngarg tntayytngg nggngcngay 60
ytnaarggng aytayaaygc nytnwsngtn tgyccncart aycayytnat gaargaygcn 120 10
acngcnttyc ayacngaryt nytnaargcn acncarwsna tgwsngtnaa raarmgnwsn 180
cargcntgyc aygaywsntg ywsnccnytn 15 20 



210 Table 2: Nucleotide and polypeptide sequences of DNAX Cytokine Receptor
Subunit like embodiments (DCRS7). Primate, e.g., human, embodiment (see SEQ
ID NO: 7 and 8). Predicted signal sequence indicated, but may vary by a few
positions and depending upon cell type. gagtcaggac tcccaggaca gagagtgcac
aaactaccca gcacagcccc ctccgccccc 60 tctggaggct gaagagggat tccagcccct
gccacccaca gacacgggct gactggggtg Z20 25 tctgcccccc ttgggggcan ccacagggcc
tcaggcctgg gtgccacctg gcactagaag 180 30 atg cct gtg ccc tgg ttc ttg ctg tcc
ttg gca ctg ggc cga agc cag 228 Met Pro Val Pro Trp Phe Leu Leu Ser Leu Ala
Leu Gly Arg Ser Gln -20 -15 -10 -5 tgg atc ctt tct ctg gag agg ctt gtg ggg
cct cag gac get acc cac 276 Trp Ile Leu Ser Leu Glu Arg Leu Val Gly Pro Gln
Asp Ala Thr His -1 1 5 10 35 tgc tct ccg ggc ctc tcc tgc cgc ctc tgg gac
agt gac ata ctc tgc 324 Cys Ser Pro Gly Leu Ser Cys Arg Leu Trp Asp Ser Asp
Ile Leu Cys 15 20 25 ctg cct ggg gac atc gtg cet get ccg ggc ccc gtg ctg
gcg cct acg 372 40 Leu Pro G1y Asp Ile Val Pro Ala Pro Gly Pro Val Leu Ala
Pro Thr 30 35 40 cac ctg cag aca gag ctg gtg ctg agg tgc cag aag gag acc
gac tgt 420 His Leu Gln Thr Glu Leu Val Leu Arg Cys Gln Lys Glu Thr Asp Cys
45 45 50 55 60 50 gac ctc tgt ctg cgt gtg get gtc eac ttg gcc gtg cat ggg
cac tgg 468 Asp Leu Cys Leu Arg Val Ala Val His Leu Ala Val His Gly His Trp
65 70 75 gaa gag cct gaa gat gag gaa aag ttt gga gga gCa get gac tta ggg
516 Glu Glu Pro Glu Asp Glu Glu Lys Phe Gly Gly Ala Ala Asp Leu Gly 80 85
90 55 gtg gag gag cct agg aat gcc tct ctc cag gcc caa gtc gtg ctc tcc 564
Val Glu Glu Pro Arg Asn Ala Ser Leu Gln Ala Gln Val Val Leu Ser 95 100 105
Vl'O 01/9U358 PCT/USO1/1G7G7 13 ttc cag gcc tac cct act gcc cgc tgc gtc ctg
ctg gag gtg caa gtg 612 Phe Gln Ala Tyr Pro Thr Ala Arg Cys Val Leu Leu Glu
Val Gln Val 110 115 120 5 10 15 20 25 30 35 40 45 50 55 



cct get gcc ctt gtg cag ttt ggt cag tct gtg ggc tet gtg gta tat 660 Pro Ala
Ala Leu Val G1n Phe Gly Gln Ser Val Gly Ser Val Val Tyr 125 130 135 140 gac
tgc ttc gag get gcc cta ggg agt gag gta cga atc tgg tcc tat 708 Asp Cys Phe
Glu Ala Ala Leu Gly Ser Glu Val Arg Ile Trp Ser Tyr 145 150 155 act cag ccc
agg tac gag aag gaa ctc aac cac aca cag cag ctg cct 756 Thr Gln Pro Arg Tyr
Glu Lys Glu Leu Asn His Thr Gln Gln Leu Pro 160 165 170 gac tgc agg ggg ctc
gaa gtc tgg aac agc atc ccg agc tgc tgg gcc 804 Asp Cys Arg Gly Leu Glu Val
Trp Asn Ser Ile Pro Sex Cys Trp Ala 175 180 l85 ctg ccc tgg ctc aac gtg tca
gca gat ggt gac aac gtg cat ctg gtt 852 Leu Pro Trp Leu Asn Val Ser Ala Asp
Gly Asp Asn Val His Leu Val 190 195 200 ctg aat gtc tct gag gag cag cac ttc
ggc ctc tcc ctg tac tgg aat 900 Leu Asn Val Ser Glu Glu Gln His Phe Gly Leu
Ser Leu Tyr Trp Asn 205 210 215 220 cag gtc cag ggc ccc cca aaa ccc cgg tgg
cac aaa aac ctg act gga 948 Gln Val Gln Gly Pro Pro Lys Pro Arg Trp His Lys
Asn Leu Thr Gly 225 230 235 ccg cag atc att acc ttg aac cac aca gac ctg gtt
ccc tgc ctc tgt 996 Pro Gln Ile Ile Thr Leu Asn His Thr Asp Leu Val Pro Cys
Leu Cys 240 245 250 att cag gtg tgg cct ctg gaa cct gac tcc gtt agg acg aac
atc tgc 1o44 Ile Gln Val Trp Pro Leu Glu Pro Asp Ser Val Arg Thr Asn Ile
Cys 255 260 265 ccc ttc agg gag gac ccc cgc gca cac cag aac ctc tgg caa gcc
gcc 1092 Pro Phe Arg Glu Asp Pro Arg Ala His Gln Asn Leu Trp Gln Ala Ala
270 275 280 cga ctg cga ctg ctg acc ctg cag agc tgg ctg ctg gac gca ccg tgc
1140 Arg Leu Arg Leu Leu Thr Leu Gln Ser Trp Leu Leu Asp Ala Pro Cys 285
290 295 300 tcg ctg ccc gca gaa gcg gca ctg tgc tgg egg get ccg ggt ggg gac
1188 Ser Leu Pro Ala Glu Ala Ala Leu Cys Trp Arg Ala Pro Gly Gly Asp 305
310 315 ccc tgc cag cca ctg gtc cca ccg ctt tcc tgg gag aat gtc act gtg
1236 Pro Cys Gln Pro Leu Val Pro Pro Leu Ser Trp Glu Asn Val Thr Val 320
325 330 gac gtg aac agc tcg gag aag ctg cag ctg cag gag tgc ttg tgg get
1284 Asp Val Asn Ser Ser Glu Lys Leu Gln Leu Gln Glu Cys Leu Trp Ala 335
340 345  



WO 01/903S8 PCT/US01/16717 14 gac tcc ctg ggg cct ctc aaa gac gat gtg cta
ctg ttg gag aca cga 1332 Asp Ser Leu Gly Pro Leu Lys Asp Asp Val Leu Leu
Leu Glu Thr Arg 350 355 360 5 10 15 20 ;! 25 30 35 40 45 50 55 ggc ccc cag
gac aac aga tcc etc tgt gcc ttg gaa ccc agt ggc tgt 1380 Gly Pro Gln Asp
Asn Arg Ser Leu Cys A1a Leu Glu Pro Ser Gly Cys 365 370 375 380 act tca cta
ccc agc aaa gcc tcc acg agg gca get cge ctt gga gag 1428 Thr Ser Leu Pro
Ser Lys Ala Ser Thr Arg Ala Ala Arg Leu Gly Glu 385 390 395 tac tta cta caa
gac ctg cag tca ggc cag tgt ctg cag cta tgg gac Z476 Tyr Leu Leu Gln Asp
Leu Gln Ser Gly Gln Cys Leu Gln Leu Trp Asp 400 405 410 gat gac ttg gga gcg
cta tgg gcc tgc ccc atg gac aaa tac atc cac 1524 Asp Asp Leu Gly Ala Leu
Trp Ala Cys Pro Met Asp Lys Tyr Ile His 415 420 425 aag egc tgg gcc ctc gtg
tgg ctg gcc tgc cta ctc ttt gcc get gcg 1572 Lys Arg Trp Ala Leu Val Trp
Leu Ala Cys Leu Leu Phe Ala Ala Ala 430 435 440 ctt tcc ctc atc ctc ctt ctc
aaa aag gat cac gcg aaa ggg tgg ctg 1620 Leu Ser Leu Ile Leu Leu Leu Lys
Lys Asp His Ala Lys Gly Trp Leu 445 450 455 460 agg ctc ttg aaa cag gac gtc
cgc tcg ggg gcg gcc gcc agg ggc cgc 1668 Arg Leu Leu Lys G1n Asp Val Arg
Ser Gly Ala Ala Ala Arg Gly Arg 465 470 475 gcg get ctg ctc ctc tac tca gcc
gat gac tcg ggt ttc gag cgc ctg 1716 Ala Ala Leu Leu Leu Tyr Ser A1a Asp
Asp Ser Gly Phe Glu Arg Leu 480 485 490 gtg ggc gcc ctg gcg tcg gcc ctg tgc
cag ctg ccg ctg cgc gtg gcc 1764 Val Gly A1a Leu Ala Sex Ala Leu Cys Gln
Leu Pro Leu Arg Val Ala 495 500 505 gta gac ctg tgg agc cgt cgt gaa ctg agc
gcg cag ggg ccc gtg get l812 Val Asp Leu Trp Ser Arg Arg Glu Leu Ser Ala
Gln Gly Pro Val Ala 510 515 520 tgg ttt cac gcg cag cgg cgc cag acc ctg cag
gag ggc ggc gtg gtg 1860 Trp Phe His Ala Gln Arg Arg Gln Thr Leu Gln Glu
Gly Gly Val Val 525 530 535 540 gtc ttg ctc ttc tct ccc ggt gcg gtg gcg ctg
tgc agc gag tgg cta 1908 Val Leu Leu Phe Ser Pro Gly Ala Val Ala Leu Cys
Ser Glu Trp Leu 



545 550 555 cag gat ggg gtg tcc ggg ccc ggg gcg cac ggc ccg cac gac gcc ttc
1956 Gln Asp Gly Val Ser Gly Pro Gly Ala His Gly Pro His Asp Ala Phe 560
565 570   WO 01/903a8 PCT/US01/1G7C7 1S cgc gcc tcg ctc agc tgc gtg ctg ccc
gac ttc ttg cag ggc cgg gcg 2004 Arg Ala Ser Leu Ser Cys Val Leu Pro Asp
Phe Leu Gln Gly Arg Ala 575 580 585 S ccc ggc agc tac gtg ggg gcc tgc ttc
gac agg ctg ctc cac ccg gac 2052 Pro Gly Ser Tyr Val Gly Ala Cys Phe Asp
Arg Leu Leu His Pro Asp 590 595 600 gcc gta ccc gcc ctt ttc cgc acc gtg ccc
gtc ttc aca ctg ccc tcc 2100 Ala Val Pro Ala Leu Phe Arg Thr Val Pro Val
Phe Thr Leu Pro Ser 605 6Z0 6I5 620 caa ctg cca gac ttc ctg ggg gcc ctg cag
cag cct cgc gcc ccg cgt 2148 Gln Leu Pro Asp Phe Leu Gly A1a Leu Gln Gln
Pro Arg Ala Pro Arg IS 625 630 635 20 tcc ggg cgg ctc caa gag aga gcg gag
caa gtg tcc cgg gcc ctt cag 2296 Ser Gly Arg Leu Gln Glu Arg Ala Glu Gln
Val Ser Arg Ala Leu Gln 640 645 650 cca gcc ctg gat agc tac ttc cat ccc ccg
ggg acn tcc gcg ccg gga 2244 Pro Ala Leu Asp Ser Tyr Phe His Pro Pro Gly
Xaa Ser Ala Pro Gly 655 660 665 2S cgc ggg gtg gga cca ggg gcg gga cct ggg
gcg ggg gac ggg act 2289 Arg Gly Val Gly Pro Gly Ala Gly Pro Gly Ala Gly
Asp Gly Thr 670 675 680 taaataaagg cagacgctg 30 2308
MPVPWFLLSLALGRSQWILSLERLVGPQDATHCSPGLSCRLWDSDILCLPGDIVPAPGPVLAPTHLQTELVL
RCQKETDCDLCLRVAVHLAVHGHWEEPEDEEKFGGAADLGVEEPRNASLQAQWLSFQAYPTARCVLLEVQV
PAALVQFGQSVGSVWDCFEAALGSEVRIWSYTQPRYEICELNHTQQLPDCRGLEVWNSIPSCWALPWLNVSA
DGDNVHLVLNVSEEQHFGLSLYWNQVQGPPKPRWHKNLTGPQIITLNHTDLVPCLCIQWPLEPDSVRTNIC 3S
PFREDPRAHQNLWQAARLRLLTLQSWLLDAPCSLPAEAALCWRAPGGDPCQPLVPPLSWENVTVDVNSSEKL
QLQECLWADSLGPLKDDVLLLETRGPQDNRSLCALEPSGCTSLPSKASTRAARLGEYLLQDLQSGQCLQLWD
DDLGALWACPMDKYIHKRWALVWLACLLFAAALSLILLLKKDHAKGWLRLLKQDVRSGAAARGRAALLLYSA
DDSGFERLVGALASALCQLPLRVAVDLWSRRELSAQGPVAWFHAQRRQTLQEGGVWLLFSPGAVALCSEWL
QDGVSGPGAHGPHDAFRASLSCVLPDFLQGRAPGSYVGACFDRLLHPDAVPALFRTVPVFTLPSQLPDFLGA 4O
LQQPRAPRSGRLQERAEQVSRALQPALDSYFHPPGTSAPGRGVGPGAGPGAGDGT. Reverse
translation of primate, e.g., human, DCRS7 (SEQ ID NO: 9): 45 atgccngtnc
cntggttyyt nytnwsnytn gcnytnggnm gnwsncartg gathytnwsn 60 ytngarmgny
tngtnggncc ncargaygcn acncaytgyw snccnggnyt nwsntgymgn 120 



ytntgggayw sngayathyt ntgyytnccn ggngayathg tnccngcncc nggnccngtn 180 SO
ytngcnccna cncayytnca racngarytn gtnytnmgnt gycaraarga racngaytgy 240
gayytntgyy tnmgngtngc ngtncayytn gcngtncayg gncaytggga rgarccngar 300 SS
gaygargara arttyggngg ngcngcngay ytnggngtng argarccnmg naaygcnwsn 360
ytncargcnc argtngtnyt nwsnttycar gcntayccna cngcnmgntg ygtnytnytn 420
gargtncarg tnccngcngc nytngtncar ttyggncarw sngtnggnws ngtngtntay 480
60tZ uo~ubbA~b OOtZ ubbua5ubbu aaubbuabub 5uoaubbu~6 ubbubwubbu aauabusmua
~ubbuaauaa SS O~OZ ~~a~~~~p~u smA~6u~~ua 6uaaz~au~~ uabubwusmu ~6z~az~bua
bubwzs6a~a 086t u~~ubwubbu smu6wuaaua bubwuaaz~a z~au~~uabu bbuyCrI~~Ae
buaau~Ax~a OS 0Z61 usmuaau~~u a~~~~u~bua au~6uo2ubw A~~u~~u~6u aou~buaSA~
bua~~~au~A 098t u~~ubwrC~b~ ~~~b~ua6u6 bu~bA~~usm ubbuaauabu bwubbz~au~
~L~~~~buaa Sfi 008t u~~u~b~b~u smu~Ausmua buSwA~~ua6 A~b~~auaau bb~2auabub
buaaubbusm O~Gt u~bubb~~bz ~au~~bb~zs busm~b~u~~ uabu~buabu bbuaausm~~
~u~~u~~u~b pggt u~bu~bubbu 56zEbzEOU~ rCuaExsaubw ubwx~auab~ ~a~~~bb~ua
bu~buaaubb OZ9t z~auabusmu ~~z~bubwu6 wusm65~u~~ A~Su~buabu ~bubwu~Aua
au~~z~a~b~ OgSt u~~uabusmu abu~~uabub bu~bu~Aubw zsb~~~ubbu sm~eb~~6ua
busm~e~ua~ S 005t u~~u~~uabu abubwubbub wuabua6uab ubbusmubwu ~bApbzaaz~
~u~~u~~u6w t u~~bb~ubbx ~~uab~~aA~ 5x~~ze~u~~ u~~u~~u~EU ~~usmu~~ua
6uabuabA~~ 08Et u~~u~~6~u abu~~5b~u~ 6u~~uabbb~ ubwz~E~~au ~s~s~z~~~~
b6~~uaa~b~ 0 O Z Et uab55~u~~u abubbuyLrC~ E~~b~ab5b~ u~~.zeau~rCrC
b~xsaubbus mx~au~~L~Csb 09ZT zpau~~u~~C u~z~bu6bu~ ~Cubwuabuab ubwua~usmu
abxe~usmua au~r~usmuas SZ OOZt ~b'~ubbusmu aax~bu~~Iua br~b~u~rCusm
ubuuC22r~~bx ~auaaubbub wua~z~bu~r~ oi~tt u~~u'~~u~S~I ~5~L~6.z~eu~
~Luaau66u~~C usmAsbuaSb 6~u~rLrC6~z~ 6z~ou~Ax~a OEOt u~~.~~~z~bu
smusmrl~~u~ 6~I~bu~bua~ u~b.i~8z~bb b~usmu~~Cua auaou~bu~A OZ OZOt
uoaz~arC6~u aorCE6ubbub buaauabubw bb~~6~u~~iu a6uabzpbua 6uaau~~usm 096
~b~uaauab~L ~Su~~Cu~~i6b ~usmz~auyC uasu~Au~Au bwu~~Lubwua buabz~a6b~ SI
006 u~~E~z~a~C ~au~bubwua oA~bxsbubw ~C~~uaa~5~u ~mC~~uasub wu~busm~Cpb 0
fib uaaz~6u~.~iu aab6~u~b.zs oq~~eAb~u~~i r~b~uaau~bu ~~sbua~~i~e
a~i~~u~~ua~e 08G u~pu'~sxuau aau55ua~u~ ~C~~x~~A~a bb~ubwuaaz E~uaauaaub
bz~au~bz~a 0i OZG ~p~bb~~~~u ~~usmu~fu6 b~I~yC~az~a z~bz~busmu ~5h~~u~hu~
bu~ILT.~au~b p99 ~~sris6ub6~i ~bua6usmu~ 6~ssu~rC6b~ uoou~rLuobS
b~~i6~usmuo ou~~eusm~Ips 009 bb~u~ba~bu ~~uEbu6wA6 ~r~~buoou~~C z~ax~oua~~I
sa~Cs2u~Az~ bz~~z~b~Cs~ 0 i~ 5 ubwuaaa~~u amC~~usmbb ~u~~u5wu~b z~busmub6u
yLuabuobz~ 6~C~~Ab~~i~b 9i 



L9L9i/IOSfI/,L~d 8~06/IO OM S   VVO 01/90358 PCT/USO1/1G7G7 17 Rodent,
e.g., mouse, embodiment (see SEQ ID NO: 10 and 11). Predicted signal
sequence indicated, but may vary by a few positions and depending upon cell
type. 5 ccaaatcgaa agcacgggag ctgatactgg gcctggagtc caggctcact ggagtgggga
60 agcatggctg gagaggaatt ctagcccttg ctctctccca gggacacggg gctgattgtc 120
agcaggggcg aggggtctgc ccccccttgg gggggcagga cggggcctca ggcctgggtg 180 10
ctgtccggca cctggaag atg cct gtg tcc tgg ttc ctg ctg tcc ttg gca 23l Met Pro
Val Ser Trp Phe Leu Leu Ser Leu Ala -20 -15 -10 ctg ggc cga aac cct gtg gtc
gtc tct ctg gag aga ctg atg gag cct 279 15 Leu Gly Arg Asn Pro Val Val Val
5er Leu Glu Arg Leu Met Glu Pro -5 -1 1 5 cag gac act gca cgc tgc tct cta
ggc ctc tcc tgc cac ctc tgg gat 327 Gln Asp Thr Ala Arg Cys Ser Leu Gly Leu
Ser Cys His Leu Trp Asp z0 10 15 20 ggt gac gtg ctc tgc ctg cct gga agc ctc
cag tct gcc cca ggc cct 375 Gly Asp Val Leu Cys Leu Pro Gly Sex Leu Gln Ser
Ala Pro Gly Pro 25 30 35 gtg cta gtg cct acc cgc ctg cag acg gag ctg gtg
ctg agg tgt cca 423 Val Leu Val Pro Thr Arg Leu Gln Thr Glu Leu Val Leu Arg
Cys Pro 40 45 50 55 30 cag aag aca gat tgc gcc ctc tgt gtc cgt gtg gtg gtc
cac ttg gcc 471 Gln Lys Thr Asp Cys Ala Leu Cys Val Arg Val Val Val His Leu
Ala 60 65 70 gtg cat ggg cac tgg gca gag cct gaa gaa get gga aag tct gat
tca 519 35 Val His Gly His Trp Ala Glu Pro Glu Glu Ala Gly Lys Ser Asp Ser
75 80 85 gaa ctc cag gag tct agg aac gcc tct ctc cag gcc cag gtg gtg ctc
567 G1u Leu Gln Glu Ser Arg Asn Ala Ser Leu Gln Ala Gln Val Val Leu 40 90
95 100 45 tcc ttc cag gcc tac ccc atc gcc cgc tgt gcc ctg ctg gag gtc cag
615 Ser Phe G1n A1a Tyr Pro Ile Ala Arg Cys Ala Leu Leu Glu Val Gln 105 210
115 



gtg ccc get gac ctg gtg cag cct ggt cag tcc gtg ggt tct gcg gta 663 Val Pro
Ala Asp Leu Val Gln Pro Gly Gln Ser Val Gly Ser Ala Val 120 125 130 135 50
ttt gac tgt ttc gag get agt ctt ggg get gag gta cag atc tgg tcc 711 Phe Asp
Cys Phe Glu Ala Ser Leu Gly Ala Glu Val Gln Ile Trp Ser 140 145 150 tac acg
aag ccc agg tac cag aaa gag ctc aac ctc aca cag cag ctg 759 55 Tyr Thr Lys
Pro Arg Tyr Gln Lys Glu Leu Asn Leu Thr Gln Gln Leu 155 160 165   WO
01/90358 PCT/USO1/16767 18 cct gac tgc agg ggt ctt gaa gtc cgg gac agc atc
cag agc tgc tgg 807 Pro Asp Cys Arg Gly Leu Glu Val Arg Asp Ser Tle Gln Ser
Cys Trp l70 175 180 10 15 20 25 30 35 40 45 50 55 gtc ctg ccc tgg ctc aat
gtg tct aca gat ggt gac aat gtc ctt ctg 855 Val Leu Pro Trp Leu Asn Val Ser
Thr Asp Gly Asp Asn Val Leu Leu 185 190 195 aca ctg gat gtc tct gag gag cag
gac ttt agc ttc tta ctg tac ctg 903 Thr Leu Asp Val Ser Glu Glu Gln Asp Phe
Ser Phe Leu Leu Tyr Leu 200 205 210 215 cgt cca gtc ccg gat get ctc aaa tcc
ttg tgg tac aaa aac ctg act 951 Arg Pro Val Pro Asp Ala Leu Lys Ser Leu Trp
Tyr Lys Asn Leu Thr 220 225 230 gga cct cag aac att act tta aac cac aca gac
ctg gtt ccc tgc ctc 999 Gly Pro Gln Asn Ile Thr Leu Asn His Thr Asp Leu Val
Pro Cys Leu 235 240 245 



tgc att cag gtg tgg tcg cta gag cca gac tct gag agg gtc gaa ttc 1047 Cys
Ile Gln Val Trp Ser Leu Glu Pro Asp Ser Glu Arg Val Glu Phe 250 255 260 tgc
ccc ttc cgg gaa gat ccc ggt gca cac agg aac ctc tgg cac ata 1095 Cys Pro
Phe Arg Glu Asp Pro Gly Ala His Arg Asn Leu Trp His Ile 265 270 275 gcc agg
ctg cgg gta ctg tcc cca ggg gta tgg cag cta gat gcg cct 1143 Ala Arg Leu
Arg Val Leu Ser Pro Gly Val Trp Gln Leu Asp Ala Pro 280 285 290 295 tgc tgt
ctg ccg ggc aag gta aca ctg tgc tgg cag gca cca gac cag 1191 Cys Cys Leu
Pro Gly Lys Val Thr Leu Cys Trp Gln Ala Pro Asp Gln 300 305 310 agt ccc tgc
cag cca ctt gtg cca cca gtg ccc cag aag aac gcc act l239 Ser Pro Cys Gln
Pro Leu Val Pro Pro Val Pro Gln Lys Asn Ala Thr 315 320 325 gtg aat gag cca
caa gat ttc cag ttg gtg gca ggc cac ccc aac ctc 1287 Val Asn Glu Pro G1n
Asp Phe Gln Leu Val Ala Gly His Pro Asn Leu 330 335 340 tgt gtc cag gtg agc
acc tgg gag aag gtt cag ctg caa gcg tgc ttg 1335 Cys Val Gln Val Ser Thr
Trp Glu Lys Val Gln Leu Gln Ala Cys Leu 345 3S0 355 tgg get gac tcc ttg ggg
ccc ttc aag gat gat atg ctg tta gtg gag 1383 Trp Ala Asp Ser Leu Gly Pro
Phe Lys Asp Asp Met Leu Leu Val Glu 360 365 370 375 atg aaa acc ggc ctc aac
aac aca tca gtc tgt gcc ttg gaa ccc agt 1431 Met Lys Thr Gly Leu Asn Asn
Thr Ser Val Cys Ala Leu Glu Pro Ser 380 385 390 ggc tgt aca cca ctg ccc agc
atg gcc tcc acg aga get get cgc ctg 1479 Gly Cys Thr Pro Leu Pro Ser Met
Ala Ser Thr Arg Ala Ala Arg Leu 395 400 405   WO 01/903s8 PCT/US01/16767 19
gga gag gag ttg ctg caa gac ttc cga tca cac cag tgt atg cag ctg 1527 Gly
Glu Glu Leu Leu Gln Asp Phe Arg Ser His Gln Cys Met Gln Leu 410 415 420 5
10 15 20 2S 30 35 40 45 50 55 tgg aac gat gac aac atg gga tcg cta tgg gcc
tgc ccc atg gac aag 1575 Trp Asn Asp Asp Asn Met Gly Sex Leu Trp Ala Cys
Pro Met Asp Lys 425 430 435 tac atc cac agg cgc tgg gtc cta gta tgg ctg gcc
tgc cta ctc ttg 1623 Tyr Ile His Arg Arg Trp Val Leu Val Trp Leu Ala Cys
Leu Leu Leu 



440 445 450 455 get gcg gcg ctt ttc ttc ttc ctc ctt cta aaa aag gac cgc agg
aaa 1671 Ala Ala Ala Leu Phe Phe Phe Leu Leu Leu Lys Lys Asp Arg Arg Lys
460 465 470 gcg gcc cgt ggc tcc cgc acg gcc ttg ctc ctc cac tcc gcc gac gga
1719 Ala Ala Arg Gly Ser Arg Thr Ala Leu Leu Leu His Ser Ala Asp Gly 475
480 4B5 gcg ggc tac gag cgc ctg gtg gga gca ctg gcg tcc gcg ttg agc cag
1767 Ala Gly Tyr Glu Arg Leu Val Gly Ala Leu Ala Ser Ala Leu Ser G1n 490
495 500 atg cca ctg cgc gtg gcc gtg gac ctg tgg agc cgc cgc gag ctg agc
1815 Met Pro Leu Arg Val Ala Val Asp Leu Trp Ser Arg Arg Glu Leu Ser 505
510 515 gcg cac gga gcc cta gcc tgg ttc cac cac cag cga cgc cgt atc ctg
1863 Ala His Gly Ala Leu A1a Trp Phe His His Gln Arg Arg Arg Ile Leu 520
525 530 535 cag gag ggt ggc gtg gta atc ctt ctc ttc tcg ccc gcg gcc gtg gcg
1911 Gln Glu Gly Gly Val Val Ile Leu Leu Phe Ser Pro Ala Ala Val Ala 540
545 550 cag tgt cag cag tgg ctg cag ctc cag aca gtg gag ccc ggg ccg cat
1959 Gln Cys Gln Gln Trp Leu Gln Leu Gln Thr Val Glu Pro Gly Pro His 555
560 565 gac gcc ctc gcc gcc tgg ctc agc tgc gtg cta ccc gat ttc ctg caa
2007 Asp Ala Leu Ala Ala Trp Leu Ser Cys Val Leu Pro Asp Phe Leu Gln 570
575 580 ggc cgg gcg acc ggc cgc tac gtc ggg gtc tac ttc gac ggg ctg ctg
2o55 Gly Arg Ala Thr Gly Arg Tyr Val Gly Va1 Tyr Phe Asp Gly Leu Leu 585
590 595 cac eca gac tct gtg ccc tcc ccg ttc cgc gtc gcc ccg ctc ttc tcc
2103 His Pro Asp Ser Val Pro Ser Pro Phe Arg Val Ala Pro Leu Phe Ser 600
605 610 615 ctg ccc tcg cag ctg ccg get ttc ctg gat gca ctg cag gga ggc tgc
2151 Leu Pro Ser Gln Leu Pro Ala Phe Leu Asp Ala Leu Gln Gly Gly Cys 620
625 630   096 ubbuaau~Xrl b~rL6~uaaua 6~C~6u~rlz2a bb~u~6ubbu aausMUyCu~
bubwu~rLubw 006 uabu~~~aab b~u~rC~~EUb wX~auabubb uaarL~6x~5u bw~C~~uaa~Lb
~~~~za6u~b Ofire ubwz~busmA ~buaa.zebu~. ~Lusmbb~u~b x~au~~Ab~u
~~iiLb~uaau~ Su~~CrC~Sua~ SS 08G ~~aX's~uyLu a~u~2~i~~x~ auaaubbua~
uyGC~~a~e~L E~bb~u~Aus mx~puyLuab O ZL X'sbuaau~bu aaubwu~XrC~ ~u~Au~.~i~~
usm~L~~~L~6z ~oa~bx~bus mu~bA~Su~rC OS p9g ua~u~Xu~~Cu ~bA~e~~~5ub
brL~bua~usM u~SA~tu~rCb 6~uaau~.rlu~ bbb~~i6~usM 



009 x~au~'susm~ ~bubwu~bz~ bu~rCubbubw ~Cb~rC2buaau ~~iz~ax~oua ~u~~~~u~A
o~5 z~bz~az~arC ~~ubwuaax~ ~ua~e~Ca~usM bb~u~~z~au ~bzEbuabub Su~rCusMUab
S.~ 0 g ~ zeb~C~~~Ib~~L ~b~I~~u~bua busMUbbu~b usMZ~aubbu aaa~au~bu~
~C~buobuaa OZ~ u~bz~au~bz abu~Xu~r~ua bXb~ubwuab u~~uaaXE~u abz~a~C~~us
mu~Au~bu~b 0'b 09E x~aua5z~au ~~usMUabXe ~ubwusmzEb z~au~Az~bu snvCEbusMZ~
~ubbuabxEb 0 0 6 x~buooa~bu abbb~~saub 6rC~au~bua5 uyLL~au~bu ~Eu~bubutu~
b~Cb~uyLuab Oi~Z Xb~XEbua~x ~~x~auaaAS ~ubwu~rCu~.E u~xz~6ua~z ~au~rlubwua
~euaau~bu~A S 08'C u~buo~ub5u ~au~6usm.z~ ~u~fiusmub6 uaau~.C~ib~u
~~u~6~i~bub b~isb6b~u~A OZ'C ~pa~~usmu ~~Cu66u~Aus ~~C6~ubwuab ua2A~5z~au
aaz~6b~~uyLu6wz~6u~~C 09 usmu~bu~bu ~buaaA~eub wu56uyCua6 u~rCusmu~Iu
yCrL~~bb~us nnu~buaab~s ~ZT ~O~I QI a~S) LS2I~Q `asnouz `Wa `~uapoa~o
uot~~jsu~.~ aszanag SZ
w~zsyaa~zaMSSa~~a~rsssss~sa~ras~~aaynx~sn~afrax~~~sss~~~
~~az~x~a~Z~sazs3za~rnx3asansaaHZZ~a3Xn~n.-~x~~s~~azaaazn~szM~z-aaHa~asns~z~
5z
MZ~aaa~in~3dS~3'T'TI1111JJH~5'TI2i2'i2iaHH3M'dTd~HfIS''IS2i2iSD1'lQn~il12i'
IdW~SSTdS~i'I~i~n'I2iSAJ~iJQ`i
SH'~I'~ITdZ2iS~2i~?i2i2i~i?I''I'I'I33,3~I~iK'IZ'I~Ei'TMA'IAM2i2iHIA~IQWdaKM
'IS'JWi~IQQi~IM'I~SW~~SHS2i3Q~
'I'I~~'~'IZ~ZStiInISd'Idy~~Sd~'I~i~nSyNi~IJS?IWSn'IZWQ~i3dWSQFIM''Iafla'I25
n ~iSMSSnbn~rIidd OZ
H`JZ7.'n'IC~3Q~dSLdIIS~i.I~Di~dliddnZdb~dS~Qd~dZSM~rlSn?_TJd'IaadtiQ'TZSMII
JdS''In2i''I2i'dIHM'TI~H~`JdQ 2i3 d~ 3 Sn2iS SQd~'ISMnaI
~''Iadn'IQZHDI'I,I~I HZSd J~I,Zt~I?iAM'I S?I~FIQdnd2i'IX'I'I3
S3Q~S~SnQ'Iy'IZn i~IQ~Q,I~Snt~I'IMd'InM~S~ I
SQ2I11S'IJ2i~Qd'~I~as''It~I'I~?iZSXRd?iZhSMI25nSKJ`I
SEZS3aQ,311~iS`JnSb~d~Sn 'IQ'ddn~SnS'I'Td~2iSiI dA~i253
S'Inliafl~SrISfiH2ISS~ZSSQS~IJ'dSSd~MHJH11'd'IHnn Ll2ln~'IK~Q,T~?iad~2l
'In`IHSarl2t,T~dnZnd`Jd~iSCS'IS~d'I~'I11QJQM'IH~SZJ'~IS~2fid,I~Q~dSI4'I2iS'
~ISnnndi~I?I~''I~.'rISZZ3MSndW i~'L  Z ~a a~~s~5~a~~ ~eEaab~~~~~ 5L9 OL9
599 nZ~ naZ zuy xuy srl~ ozd AZ~ naZ ds~ dzy nZ~ nZ~ sA~ sX~ ~LT~ 0j Z6ZZ
2~5 ~~o ~a~ ~.a~ a6~ oar ebb bra aeb 6b~ ~~b bib obi ab~ abb 099 559 059
ozd ~j~ nI~ zaS zaS zaS zuy sA~ zaS ds~ nab ~Z~ zaS bx~ naZ ~Z~ L~rF,Z paa
aab ~~b bad ab~ ~a~ tae ~.b~ ab~ a~b bra aab oaf bba bra bab S Si~9 Oi~9 S9
u'C~ zuy 'Cpn bzK nT~ Ian bz~ ds~ sZ~ ozd bz~ ~ir~ e'LK zaS .zuy zaS 66'CZ
bra aa~ bib Eba ~~5 bib bba a~b bab aaa ~ba bbb 5a6 aa~ tae aa~ OZ
L9L9i/iOSfl/,LJd S~f06/I0 OM   os sZ oz 5T oxd ~CZ~ Z~li ~Z~ p~X dxs xaS
s~Ca xus dsF1 's'Lti ~Z~ ~aX ~Z~1 b.z~i r~'C~ GOZ Boa bbb b~.6 sbb bua 6b~
abs ~6~ aa~ ash aab a66 bua 6o6 aba abb OT 5 T TzaS rL~~ ~IT~ ~'L~.' ptfi
a~X EZt~ naZ u'C~ xaS ~I~ us~-1 naZ s~ia eZ~,r use 65'C aa~ bbb abb ~a6 aab
u~5 ~a6 6~a baa 6a~ a66 a~E a~a a6~ aab a~~ SS 



5- OT- 5T'~~A xus and and T~L~ xaS s~~ naZ ut~ naZ dxs oad 2Z~ ~ay~ TTT orb
bae ~~~ o~~ orb aa~ ab~ a~a 6~a bra 6b~ baa aab 6~~ aabbaaaba 09 ba6a66b~ab
b~aabbo~a6 Ebsobabbbb aabbabbbab aa6~aa6bba a~uobaaaao -adrC~ Ilaa uodn
~mpuadap pug suoiysod nna~ ~ ~tq ~~n ~isLU ~nq `pai~oTput aauanbas Izu~IS
pa;mpa.~d '(bi P~.i ~OI~I Cll a~S aas) ~uampoquza `u~umr~ `~~~a `a~EUnad
~(gS~O~ s~uauupoquxa axii ;tunqnS io~daoa~ auyopC~ y~~Q ~o saouanbas
api~dad~iod pue apt~.oalon~ :  aiq~s 60Z x~bu ~Aua2ua~rl6 ~uaau6bu~~C
~a6bb~x~bx sb~i6~~Cb~u6 buaauabxsb Oi~OZ usmusmusmu amC6~usm~~ bu~xuabusm
ubwu~~ua6x ~auosu~bub wxabu~bu6w Sti 0'h S 086T ~'sbuabuaau 5wub6uabus
muasusm~6~ ubbubbxEau ~~Cuab~sbu~. rLrL~~uabuao O Z6T u~~xaausmu
aau~~iusnui~ ~u~Ruaouab u~5u6w~I~~u aausmuaau~ busm~L~Suao 098T
~Eau~r~u~r~u 66~C26~~~~a ~u~6u65u~5 ~~~u6wu6bu aauabubwub bxaau~.~~~ 0 0 8
T ~abuaau~.~Cu ~6r~6~usn'u~ ~I6b~uabuab u~~iuab~sbr~ saua aubbua
ax~bu~.5uas O~GT .~pau~~i.z~au ~rI66~a~ax~ a~L6~x~aua5 u~buabua6u
aausm~C~~u~ ~u~AU~au~b SZ 089T u~bubbu6bx ~6x~ou~~u~ aubwubwu6w
xEa~CaarLaa~C ~~6b~uabu~ ~ua6ub6~Cua OZ9T uabusmu~Ax ~bubwubwus
mb6~u~~LrC~b u~bua6u~bu 5wu~rCuaa6~ ~x~ausmu~~ 095T uabusmuabu yCua6ub6u~
bu~~Iu6wzab ~s~u56ua6u bbAa6uabus m~sau~~Iu~R 0Z 005T u~~iuabua~u
bwusmubbub wuabuabzaa ubwu6u~Ca6.z as.zasu~Au~ AuyGL~~~C~~ Oi~i~T
~~~u~~uabu a6ua5u~AuyLu~rCrC6~ua6 u~~i6b~u~6u ~r~u~6b6~ub wubw~iaau~~ ST 08
T ~p~z's~~a66 ~EUaor~6~ua 666~u~~usm ubbb~mCe~~C sSAebx~sbb ~u~~Lzeab~e
OZET ~b~zsa~pau smu6w~I~~.Aa b.zaau~Auyl xsbxsbub6u ~~Cubwuabua 6u6wua~usm
09ZT uab6~ausmu aau~rCuaaua ~~L6~u66usm uaax~6u~~Cu abAb~u~6us mua~~I~s~C~~
00 ZT u~~Cu6buaE.z a~b~ax~bu~ bu~~iu~~b~~ rL~6~i~bx~~A ~~uaau66u~
rCusm~C2buab 0 i~TT bb~u~~6'~u abx~au~xxs au~6za~.zsb 66~ua~usmu
~bzaau~6rC6 ~u~~C~t~euaa 080I ~paubbuabu ~bu~~Izsar~~ ~~CabxEauaa
zab~ipau~5u aaua6rCp~.za ~aaauaau~6 OZOT uaauaau~bu ~~uaaxao~b ~uaausm.zEa
rC~6uaaua6x sabbyCb~uyiua~u~bx~s IZ S L9L9I/IOSCI/,L~d S~FOG/i0 OM   WO
01/903a8 PCT/US01/167G7 22 gcc agc aga aac agt ggg ctg tac aac atc acc ttc
aaa tat gac aat 255 Ala Ser Arg Asn Ser Gly Leu Tyr Asn Ile Thr Phe Lys Tyr
Asp Asn 35 40 45 5 tgt acc acc tac ttg aat cca gtg ggg aag cat gtg att get
gac gcc 303 Cys Thr Thr Tyr Leu Asn Pro Val Gly Lys His Val Ile Ala Asp Ala



50 55 60 10 cag aat atc acc atc agc cag tat get tgc cat gac caa gtg gca gtc
351 Gln Asn Ile Thr Ile Ser Gln Tyr Ala Cys His Asp Gln Val Ala Val 65 70
75 acc att ctt tgg tcc cca ggg gcc ctc ggc atc gaa ttc ctg aaa gga 399 1$
Thr Ile Leu Trp Ser Pro Gly Ala Leu Gly 21e Glu Phe Leu Lys Gly 80 85 90
ttt cgg gta ata ctg gag gag ctg aag tcg gag gga aga cag ngc caa 447 Phe Arg
Val Ile Leu Glu Glu Leu Lys Ser Glu Gly Arg Gln Xaa Gln 20 95 100 105 110
25 caa ctg att cta aag gat ccg aag cag ntc aac agt agc ttc aaa aga 495 Gln
Leu Ile Leu Lys Asp Pro Lys Gln Xaa Asn Ser Ser Phe Lys Arg 115 120 125 act
gga atg gaa tct caa cct ttn ctg aat atg aaa ttt gaa acg gat 543 Thr Gly Met
Glu Ser Gln Pro Xaa Leu Asn Met Lys Phe Glu Thr Asp 130 1.35 140 30 tat ttc
gta agg ttg tcc ttt tcc ttc att aaa aac gaa agc aat tac 591 Tyr Phe Val Arg
Leu Ser Phe Ser Phe Ile Lys Asn Glu Ser Asn Tyr 145 150 155 cac cct ttc ttc
ttt aga acc cga gcc tgt gac ctg ttg tta cag ccg 639 3$ His Pro Phe Phe Phe
Arg Thr Arg Ala Cys Asp Leu Leu Leu Gln Pro 160 165 170 gae aat eta get tgt
aaa ccc ttc tgg aag cet cgg aae ctg aac atc 687 Asp Asn Leu Ala Cys Lys Pro
Phe Trp Lys Pro Arg Asn Leu Asn Ile 40 175 180 185 190 45 agc cag cat ggc
tcg gac atg cag gtg tcc ttc gac cac gca ccg cac 735 Ser Gln His Gly Ser Asp
Met Gln Val Ser Phe Asp His Ala Pro His 195 200 205 aac ttc ggc ttc cgt ttc
ttc tat ctt cac tac aag ctc aag cac gaa 783 Asn Phe Gly Phe Arg Phe Phe Tyr
Leu His Tyr Lys Leu Lys His Glu 210 215 220 SO gga cct ttc aag cga aag acc
tgt aag cag gag caa act aca gag atg 831 Gly Pro Phe Lys Arg Lys Thr Cys Lys
Gln Glu Gln Thr Thr Glu Met 225 230 235 acc agc tgc ctc ctt caa aat gtt tct
cca ggg gat tat ata att gag 879 5$ Thr Ser Cys Leu Leu Gln Asn Val Ser Pro
Gly Asp Tyr Ile Ile Glu 240 245 250   



WO 01/9U368 PCT/US01/16767 23 ctg gtg gat gac act aac aca aca aga aaa gtg
atg cat tat gcc tta 927 Leu Val Asp Asp Thr Asn Thr Thr Arg Lys Val Met His
Tyr Ala Leu 255 260 265 270 5 aag cca gtg cac tcc ccg tgg gcc ggg ccc atc
aga gcc gtg gcc atc 975 Lys Pro Val His Ser Pro Trp Ala Gly Pro Ile Arg Ala
Val Ala Ile 275 280 285 aca gtg cca ctg gta gtc ata tcg gca ttc gcg acg ctc
ttc act gtg 1023 10 Thr Val Pro Leu Val Val Ile Ser Ala Phe Ala Thr Leu Phe
Thr Va1 290 295 300 atg tgc cgc aag aag caa caa gaa aat ata tat tca cat tta
gat gaa 1071 Met Cys Arg Lys Lys Gln Gln Glu Asn Ile Tyr Ser His Leu Asp
Glu $ 305 310 315 20 gag agc tct gag tct tcc aca tac act gca gca ctc cca
aga gag agg 1119 Glu Ser Ser Glu Ser Ser Thr Tyr Thr Ala Ala Leu Pro Arg
Glu Arg 320 32S 330 ctc cgg ccg cgg ccg aag gtc ttt ctc tgc tat tcc agt aaa
gat ggc 1167 Leu Arg Pro Arg Pro Lys Val Phe Leu Cys Tyr Ser Ser Lys Asp
Gly 335 340 345 350 25 cag aat cac atg aat gtc gtc cag tgt ttc gcc tac ttc
ctc cag gac 1215 Gln Asn His Met Asn Val Val Gln Cys Phe Ala Tyr Phe Leu
Gln Asp 355 360 365 ttc tgt ggc tgt gag gtg get ctg gac ctg tgg gaa gac ttc
agc ctc 1263 30 Phe Cys Gly Cys Glu Val Ala Leu Asp Leu Trp Glu Asp Phe Ser
Leu 370 375 380 tgt aga gaa ggg cag aga gaa tgg gtc atc cag aag atc cac gag
tcc 1311 Cys Arg Glu G1y Gln Arg Glu Trp Val Ile Gln Lys Ile His Glu Ser 3S
385 390 395 40 cag ttc atc att gtg gtt tgt tcc aaa ggt atg aag tac ttt gtg
gac 1359 Gln Phe Ile Ile Val Val Cys Ser Lys Gly Met Lys Tyr Phe Val Asp
400 405 410 aag aag aac tac aaa cac aaa gga ggt ggc cga ggc tcg ggg aaa gga
1407 Lys Lys Asn Tyr Lys His Lys Gly Gly Gly Arg Gly Ser Gly Lys Gly 415
420 425 430 45 gag ctc ttc ctg gtg gcg gtg tca gcc att gcc gaa aag ctc cgc
cag 1455 Glu Leu Phe Leu Val Ala Val Ser Ala Ile Ala Glu Lys Leu Arg Gln
435 440 445 gcc aag cag agt tcg tcc gcg gcg ctc agc aag ttt atc gcc gtc tac
1503 50 Ala Lys G1n Ser Ser Ser Ala Ala Leu Ser Lys Phe Ile Ala Val Tyr 450
455 460 



ttt gat tat tcc tgc gag gga gac gtc ccc ggt atc cta gac ctg agt 1551 Phe
Asp Tyr Sex Cys Glu Gly Asp Val Pro Gly Ile Leu Asp Leu Ser 465 470 475 55
acc aag tac aga ctc atg gac aat ctt cct cag ctc tgt tcc cac ctg 1599 Thr
Lys Tyr Arg Leu Met Asp Asn Leu Pro Gln Leu Cys Ser His Leu 480 485 490
WO 01/90358 PCT/US01/167G7 24 cac tcc cga gac cac ggc ctc cag gag ccg ggg
cag cac acg cga cag 1647 His Ser Arg Asp His GIy Leu Gln Glu Pro Gly Gln
His Thr Arg Gln 495 500 505 510 S 10 1S 20 2S 30 35 40 45 50 55 ggc agc aga
agg aac tac ttc cgg agc aag tca ggc cgg tcc cta tac 1695 Gly Ser Arg Arg
Asn Tyr Phe Arg Ser Lys Ser Gly Arg Ser Leu Tyr 515 520 525 gtc gcc att tgc
aac atg cac cag ttt att gac gag gag ccc gac tgg 1743 Val Ala Tle Cys Asn
Met His Gln Phe Ile Asp Glu Glu Pro Asp Trp 530 535 540 ttc gaa aag cag ttc
gtt ccc ttc cat cct cct cca ctg cgc tac cgg 1791 Phe Glu Lys Gln Phe Val
Pro Phe His Pro Pro Pro Leu Arg Tyr Arg 545 550 555 gag cca gtc ttg gag aaa
ttt gat tcg ggc ttg gtt tta aat gat gtc 1839 Glu Pro Val Leu Glu Lys Phe
Asp Ser Gly Leu Val Leu Asn Asp Val 560 565 570 atg tgc aaa cca ggg cct gag
agt gac ttc tgc cta aag gta gag gcg 1887 Met Cys Lys Pro Gly Pro Glu Ser
Asp Phe Cys Leu Lys Val Glu A1a 57S 5B0 5S5 590 get gtt ctt ggg gca acc gga
cca gcc gac tcc cag cac gag agt cag 1935 Ala Val Leu Gly Ala Thr Gly Pro
Ala Asp Ser Gln His Glu Ser Gln 595 600 605 cat ggg ggc ctg gac caa gac ggg
gag gCC cgg cct gcc ctt gac ggt 1983 His Gly Gly Leu Asp Gln Asp Gly Glu
Ala Arg Pro Ala Leu Asp Gly 610 615 620 agc gcc gcc ctg caa ccc ctg ctg cac
acg gtg aaa gcc ggc agc ccc 2031 Ser A1a Ala Leu Gln Pro Leu Leu His Thr
Val Lys Ala Gly Ser Pro 625 630 635 tcg gac atg ccg cgg gac tca ggc atc tat
gac tcg tct gtg ccc tca 2079 Ser Asp Met Pro Arg Asp Ser Gly I1e Tyr Asp
Ser Ser Val Pro Ser 640 645 650 tcc gag ctg tct ctg cca ctg atg gaa gga ctc
tcg acg gac cag aca 2127 Ser Glu Leu Ser Leu Pro Leu Met Glu Gly Leu Ser
Thr Asp G1n Thr 



655 660 665 670 gaa acg tct tcc ctg acg gag agc gtg tcc tcc tct tca ggc ctg
ggt 2175 Glu Thr Ser Ser Leu Thr Glu Ser Val Ser Ser Ser Ser Gly Leu Gly
675 680 6S5 gag gag gaa cct cct gcc ctt cct tcc aag ctc ctc tct tct ggg tca
2223 Glu Glu Glu Pro Pro Ala Leu Pro Ser Lys Leu Leu Ser Ser Gly Ser 690
695 700 tgc aaa gca gat ctt ggt tgc cgc agc tac act gat gaa ctc cac gcg
2271 Cys Lys Ala Asp Leu Gly Cys Arg Ser Tyr Thr Asp Glu Leu His Ala 705
710 715 gtc gcc cct ttg taacaaaacg aaagagtcta agcattgcca ctttagctgc 2323
Val Ala Pro Leu 720   WO 01/90358 2S S PCT/US01/11767 tgcctccctc tgattcccca
gctcatctcc ctggttgcat ggcccacttg gagctgaggt 2383 ctcatacaag gatatttgga
gtgaaatgct ggccagtact tgttctccct tgccccaacc 2443 ctttaccgga tatcttgaca
aactctccaa ttttctaaaa tgatatggag ctctgaaagg 2503 catgtccata aggtctgaca
acagcttgcc aaatttggtt agtccttgga tcagagcctg 2563 10 ttgtgggagg tagggaggaa
atatgtaaag aaaaacagga agatacctgc actaatcatt 2623 1S cagacttcat tgagctctgc
aaactttgcc tgtttgctat tggctacctt gatttgaaat 2&83 gctttgtgaa aaaaggcact
tttaacatca tagccacaga aatcaagtgc cagtctatct 2743 ggaatccatg ttgtattgca
gataatgttc tcatttattt ttg 2786
MAPWLQLCSVFFTVNACLNGSQLAVAAGGSGRAXGADTCSWXGVGPASRNSGLYNITFKYDNCTTYLNPVGK
HVIADAQNITISQYACHDQVAVTILWSPGALGIEFLKGFRVILEELKSEGRQXQQLILKDPKQXNSSFKRTG ZO
MESQPXLNMKFETDYFVRLSFSFIKNESNYHPFFFRTRACDLLLQPDNLACKPFWKPRNLNISQHGSDMQVS
FDHAPHNFGFRFFYLHYKLIQiEGPFKRKTCKQEQTTEMTSCLLQNVSPGDYIIELVDDTNTTRKVMHYALKP
VHSPWAGPIRAVAITVPLWISAFATLFTVMCRKKQQENIYSHLDEESSESSTYTAALPRERLRPRPKVFLC
YSSKDGQNHMNWQCFAYFLQDFCGCEVALDLWEDFSLCREGQREWVIQKIHESQFIIWCSKGMKYFVDKK
NYKHKGGGRGSGKGELFLVAVSAIAEKLRQAKQSSSAALSICFIAVYFDYSCEGDVPGILDLSTKYRLMDNLP
~S
QLCSHLHSRDTiGLQEPGQHTRQGSRRNYFRSKSGRSLYVAICNMHQFIDEEPDWFEKQFVPFHPPPLRYREP
VLEKFbSGLVLNDVMCKPGPESDFCLKVEAAVLGATGPADSQHESQHGGLDQDGEARPALDGSAALQPLLHT
VKAGSPSDMPRDSGIYDSSVPSSELSLPLMEGLSTDQTETSSLTESVSSSSGLGEEEPPALPSICLLSSGSCK
ADLGCRSYTDELHAVAPL. 30 Reverse translation of primate, e,g., human, DCRS8
(SEQ ID NO: 1S): atggcnccnt ggytncaryt ntgywsngtn ttyttyacng tnaaygcntg
yytnaayggn 60 3S wsncarytng cngtngcngc nggnggnwsn ggnmgngcnn nnggngcnga
yacntgycesn 120 40 



tggnnnggng tnggnccngc nwsnmgnaay wsnggnytnt ayaayathac nttyaartay 180
gayaaytgya cnacntayyt naayccngtn ggnaarcayg tnathgcnga ygcncaraay 240
athacnathw sncartaygc ntgycaygay cargtngcng tnacnathyt ntggwsnccn 300
ggngcnytng gnathgartt yytnaarggn ttymgngtna thytngarga rytnaarwsn 360 4S
garggnmgnc arnnncarca rytnathytn aargayccna arcarnnnaa ywsnwsntty 420
aarmgnacng gnatggarws ncarccnnnn ytnaayatga arttygarac ngaytaytty 480
gtnmgnytnw snttywsntt yathaaraay garwsnaayt aycayccntt yttyttymgn 540 SO
acnmgngcnt gygayytnyt nytncarccn gayaayytng cntgyaarcc nttytggaar 600
ccnmgnaayy tnaayathws ncarcayggn wsngayatgc argtnwsntt ygaycaygcn 66o SS
ccncayaayt tyggnttymg nttyttytay ytncaytaya arytnaarca ygarggnccn 72o
ttyaarmgna aracntgyaa rcargarcar acnacngara tgacnwsntg yytnytncar 780
aaygtnwsnc cnggngayta yathathgar ytngtngayg ayacnaayac nacnmgnaar 840   OT-
ST- OZaTI naz naZ naZ oxa naz naz naz aZ~ ~I~ naz 5.z~ zas zag ~Z~ ~ay~ SS
8~, E~~ 5~0 0~0 0~0 boo bra ado boo oob ~a5 boo B5~ ooh obi bbb b~~ ~ad~
jjao uodn ~mpuadap pun suoysod nna~ ~ ~q ~Ca~a ~~m ~nq `pa~.EOipm aouanbas
i~u~is pa~otpa.~d '(Li Pu~~9i ~Ol~I ~ a~S aas) ~uaunpoqma `untunu `Wa
`a~nuztad '(6S2I~~ s~uauzipoquza OS axtj ~iunqns io~daoag aurio~~ Xy~Q~o
saouanbas api~dadrCjod pug apt~oalan~ :~ ajq~Z ~'CZZ u~~u oouobu~buo
b~Caou~Ax~S ~CEbuo~~a~u smubw~CE~ub bu~rCrLa6uo6 Sti 09TZ x~Er~6~usmu
Bbusmusmu~ ~u~AzEausm uaou~AuoSu oauoax~bza bxebubbu~A 00'L Z ubbusmusmu
smusmu~.bus mxp5uaau~rL usmusmuosx ~buo~ex~aA~ 6uasusmu~.~ OfirOZ
ubbzabb~au ~~uaou~rCus mu~~Lzebusm usmuoou~bu smusmA~brC~ ~u~~ubbusm 086'C
~abubwuoob ~a~abusmua ousmubbuob zEau~buo~~ aau~rCu~~Iuo a.z~ou~r~ua5 O Z5T
uabusmubbA sbu~~Cuobuo aubwuabx~b ubb~iabx~S~I ~bu~~Cubbub b~ieozaousm S
p9gT zab~C~axaou smrtsbuabuo oubbuoauab ubbu~~Lu~6u abuobxEbu~ b.z~EU~~b~
008T ~~'~~Ebusmz abuooubbuo oxa~r~b~b~~ u~b~C~BrCaau ~rLu~bu~~Iub
busm~a6~~~ O~GT xp~z2bu~lCu ~buoaz2bub wl~~ubwu~ri uaauoouaa~L ~orC~~uoou~
F~rl~~z~azaa 089T z'abrC~~Sb~r~ abuoozabza b~C~FU~a~~~ z~eaA~ab~a~I
aEr~b~u~~uo bu~b~Ce~u~~C OZ9T usmubwubbu smza~usmub w~C~~A~~~Lsa ubwubwusmu
bbxaau6wua mt~eaxuoubb SZ 09ST uoazabzpou ~.lCubb~Caa~Ca bubwusm~~o
uyl~taousmA b~u~~Izaouo au~~CaarC~b OOST b~au~AubwA a~.z~auoaus
mu~r~C~bu~~I r~~~ubbuoou ~b~iabubbxa b~b~usm~La~ 0~,~,T ~C~bU~~Aa~u
~buabu~ar~~ ~.za~usmu~~ uobuobusmu smusmzaoza euobzaaubw ~Z 08ET u~~xaexubu
obu~.auobus mu~buobu~b u~rLC~~u~~Lz ~bubbx~~ub busmubbubw O Z  T ubbubbubbz
a~rLEO.z~~rC~ yC~axaEZ~a ~iabu~brl~~rC ~~zae6~au5 bzsausm~C6~ Si 09ZT
u~bu'~bu~~'~ ~a~~~x~ous mx~b~Laaq~E x~ez~ou~~u ~bbb~x~bub wzaoubbzEb oOZT
ubw~b~u~~Cu smrC~~~.abx~ Bbb~u~~CrCab u~Auabu~.5z Eb~L6~u6br~6 ~A~~Aabz~a
O~TT u~~~~rL~~u ob~L~~rLb~.za ou~bu~bh~s b~a~IaoAaaz aaubbAabzs ausmusm~L~~
080T ~6'~u~rCri~~u ~b.z2auoauE wuooubwuyC. ubwzabubwu aou~rCuobuo
buo~A~~uas OZOT usmusMx~bu smusmzsbzu b~L~buyLrLao usm~I~~uaa~I Eaxabzaox~
a.z~~x~aubw 096 ~~b~au~bu oa~~~u~Auo auobA~~uab usmu~pu~bu ~bu~rLuoou~
buoau~2uo5 006 u~buabubwu ~~uaou6buo bbb~uoousm xaau~buoox Eau~~uab~~
~~sob~~u~b 9Z 



L9L9I/IOSfI/,LJd 8~OG/IO OM S   WO U1/90368 PCT/USU1/16767 27 gtc atc gac
ctc tct gac tct get ggg att ggc ttt cgc cac ctg ccc 96 Val Ile Asp Leu Ser
Asp Ser Ala Gly Ile Gly Phe Arg His Leu Pro -5 -1 1 5 5 cac tgg aac acc cgc
tgt cct ctg gcc tcc cac acg gaa gtt ctg cct 144 His Trp Asn Thr Arg Cys Pro
Leu Ala Ser His Thr Glu Val Leu Pro 10 15 20 25 ata tcc ctt gcc gca cct ggt
ggg ccc tct tct cca caa agc ctt ggt 192 10 T7e Ser Leu Ala Ala Pro Gly Gly
Pro Ser Ser Pro G1n Ser Leu Gly 30 35 40 gtg tgc gag tct ggc act gtt ccc
get gtt tgt gcc agc atc tgc tgt 240 Val Cys Glu Ser Gly Thr Val Pro Ala Val
Cys Ala Ser Ile Cys Cys 1$ 45 50 55 20 cag gtg get cag gtc ttc aac ggg gcc
tct tcc acc tcc tgg tgc aga 288 Gln Val Ala Gln Val Phe Asn Gly Ala Ser Ser
Thr Ser Trp Cys Arg 60 65 70 aat cca aaa agt ctt cca cat tca agt tct ata
gga gac aca aga tgc 336 Asn Pro Lys Ser Leu Pro His Ser Ser Ser Ile Gly Asp
Thr Arg Cys 75 80 85 25 cag cac ctg ctc aga gga agc tgc tgc ctc gtc gtc acc
tgt ctg aga 384 Gln His Leu Leu Arg Gly Ser Cys Cys Leu Val Val Thr Cys Leu
Arg 90 95 100 105 aga gcc atc aca ttt cca tcc cct ccc cag aca tct ccc aca
agg gac 432 30 Arg Ala Tle Thr Phe Pro Ser Pro Pro G1n Thr Ser Pro Thr Arg
Asp 110 115 120 ttc get cta aaa gga ccc aac ctt cgg atc cag aga cat ggg aaa
gtc 480 Phe Ala Leu Lys Gly Pro Asn Leu Arg Ile G1n Arg His Gly Lys Val 35
125 130 135 40 ttc cca gat tgg act cac aaa ggc atg gag gtg ggc act ggg tac
aac 528 Phe Pro Asp Trp Thr His Lys Gly Met Glu Val Gly Thr Gly Tyr Asn 140
145 150 agg aga tgg gtt cag ctg agt ggt gga ccc gag ttc tcc ttt gat ttg 576
Arg Arg Trp Val G1n Leu Ser Gly Gly Pro Glu Phe Ser Phe Asp Leu 155 160 165



45 ctg cct gag gcc cgg get att cgg gtg acc ata tct tca ggc cct gag 624 Leu
Pro Glu Ala Arg Ala Ile Arg Val Thr Ile Ser Ser Gly Pro Glu Z70 175 1S0 185
gtc agc gtg cgt ctt tgt cac cag tgg gca ctg gag tgt gaa gag ctg 672 SO Val
Ser Val Arg Leu Cys His Gln Trp Ala Leu Glu Cys Glu Glu Leu 190 195 200 agc
agt ccc tat gat gtc cag aaa att gtg tct ggg ggc cac act gta 72o Ser Ser Pro
Tyr Asp Val Gln Lys Ile Val Sex Gly Gly His Thr Val $$ 205 210 215 gag ctg
cct tat gaa ttc ctt ctg ccc tgt ctg tgc ata gag gca tcc 768 Glu Leu Pro Tyr
Glu Phe Leu Leu Pro Cys Leu Cys Ile Glu Ala Ser 220 225 230   5 1~ 1S 20 25
30 35 40 45 50 55 WO 01/903S8 PCT/USU1116767 28 tac ctg caa gag gac act gtg
agg cgc aaa aaa tgt ccc ttc cag agc S16 Tyr Leu Gln Glu Asp Thr Val Arg Arg
Lys Lys Cys Pro Phe Gln Ser 235 240 245 tgg cca gaa gcc tat ggc tcg gac ttc
tgg aag tca gtg cac ttc act 864 Trp Pro Glu Ala Tyr Gly Ser Asp Phe Trp Lys
Ser Val His Phe Thr 250 255 260 265 gac tac agc cag cac act cag atg gtc atg
gcc ctg aca ctc cgc tgc 912 Asp Tyr Ser Gln His Thr Gln Met Val Met Ala Leu
Thr Leu Arg Cys 270 275 280 cca ctg aag ctg gaa get gcc ctc tgc cag agg cac
gac tgg cat acc 960 Pro Leu Lys Leu Glu Ala Ala Leu Cys Gln Arg Hi5 Asp Trp
His Thr 285 290 295 ctt tgc aaa gac ctc ccg aat gcc acg get cga gag tca gat
ggg tgg 1008 Leu Cys Lys Asp Leu Pro Asn Ala Thr Ala Arg Glu Ser Asp Gly
Trp 300 305 310 tat gtt ttg gag aag gtg gac ctg cac ccc cag ctc tgc ttc aag
gta 1056 Tyr Val Leu Glu Lys Val Asp Leu His Pro Gln Leu Cys Phe Lys Va1
315 320 325 caa cca tgg ttc tct ttt gga aac agc agc cat gtt gaa tgc ccc cac
1I04 Gln Pro Trp Phe Ser Phe Gly Asn Ser Ser His Val Glu Cys Pro His 330
335 340 345 cag act ggg tct ctc aca tcc tgg aat gta agc atg gat acc caa gcc
1152 Gln Thr Gly Ser Leu Thr Ser Trp Asn Val Ser Met Asp Thr Gln Ala 350
355 360 cag cag ctg att ctt cac ttc tcc tca aga atg cat gcc acc ttc agt
12o0 G1ri Gln Leu Ile Leu His Phe Ser Ser Arg Met His Ala Thr Phe Ser 



365 370 375 get gcc tgg agc ctc cca ggc ttg ggg cag gac act ttg gtg ccc ccc
124s Ala Ala Trp Ser Leu Pro Gly Leu Gly G1n Asp Thr Leu Val Pro Pro 380
385 390 gtg tac act gtc agc cag gtg tgg cgg tca gat gtc cag ttt gcc tgg
Z296 Val Tyr Thr Val Ser Gln Val Trp Arg Ser Asp Val Gln Phe Ala Trp 395
400 405 aag cac ctc ttg tgt cca gat gtc tct tac aga cac ctg ggg ctc ttg
1344 Lys His Leu Leu Cys Pro Asp Val Ser Tyr Arg His Leu Gly Leu Leu 410
415 420 425 atc ctg gca ctg ctg gcc ctc ctc acc cta ctg ggt gtt gtt ctg gcc
1392 Ile Leu Ala Leu Leu Ala Leu Leu Thr Leu Leu Gly Val Val Leu AIa 430
435 440 ctc acc tgc cgg cgc cca cag tca ggc ccg ggc cca gcg cgg cca gtg
1440 Leu Thr Cys Arg Arg Pro Gln Ser Gly Pro Gly Pro Ala Arg Pro Val 445
450 455   VVO O1/90358 PCT/USO1/1G7G7 29 ctc ctc ctg cac gcg gcg gac tcg
gag gcg cag cgg cgc ctg gtg gga 1488 Leu Leu Leu His Ala Ala Asp Ser Glu
Ala Gln Arg Arg Leu Val Gly 460 465 470 S gcg ctg get gaa ctg cta cgg gca
gcg ctg ggc ggc ggg cgc gac gtg 1536 Ala Leu Ala Glu Leu Leu Arg Ala Ala
Leu Gly Gly Gly Arg Asp Val 475 480 485 atc gtg gac ctg tgg gag ggg agg cac
gtg gcg cgc gtg ggc ccg ctg 1584 10 Ile Val Asp Leu Trp Glu Gly Arg His Val
Ala Arg Val Gly Pro Leu 490 495 500 505 ccg tgg ctc tgg gcg gcg cgg acg cgc
gta gcg cgg gag cag ggc act 1632 Pro Trp Leu Trp Ala Ala Arg Thr Arg Val
Ala Arg G1u Gln Gly Thr 1S 510 5l5 520 20 gtg ctg ctg ctg tgg agc ggc gcc
gac ctt cgc ccg gtc agc ggc ccc 1680 Val Leu Leu Leu Trp Ser Gly Ala Asp
Leu Arg Pro Val Ser Gly Pro 525 530 535 gac ccc cge gcc gcg ccc ctg ctc gcc
ctg ctc cac get gcc ccg cgc 1728 Asp Pro Arg Ala Ala Pro Leu Leu Ala Leu
Leu His Ala Ala Pro Arg 540 545 550 25 ccg ctg ctg ctg ctc get tac ttc agt
cgc ctc tgc gce aag ggc gac 1776 Pro Leu Leu Leu Leu Ala Tyr Phe Ser Arg
Leu Cys Ala Lys Gly Asp 555 560 565 



atc ccc ccg ccg ctg cgc gcc ctg ccg cgc tac cgc ctg ctg cgc gac 1824 30 Ile
Pro Pro Pro Leu Arg Ala Leu Pro Arg Tyr Arg Leu Leu Arg Asp 570 575 580 585
ctg ccg cgt ctg ctg cgg gcg ctg gac gcg cgg cct ttc gca gag gcc 1872 Leu
Pro Arg Leu Leu Arg Ala Leu Asp Ala Arg Pro Phe Ala Glu Ala 3S 590 595 600
40 acc agc tgg ggc cgc ctt ggg gcg cgg cag cgc agg cag agc cgc cta 1920 Thr
Ser Trp Gly Arg Leu G1y Ala Arg Gln Arg Arg Gln Ser Arg Leu 605 610 615 gag
ctg tgc agc cgg ctc gaa cga gag gcc gcc cga ctt gca gac cta 1968 Glu Leu
Cys Ser Arg Leu Glu Arg Glu Ala Ala Arg Leu Ala Asp Leu 620 625 630 45 ggt
tgagcagagc tccaccgcag tcccgggtgt ctgcggccgc t 2012 Gly
MGSSRLAALLLPLLLIVIDLSDSAGIGFRHLPHWNTRCPLASHTEVLPISLAAPGGPSSPQSLGVCESGTVP _
AVCASICCQVAQVFNGASSTSWCRNPKSLPHSSSIGDTRCQHLLRGSCCLWTCLRRAITFPSPPQTSPTRD SO
FALKGPNLRIQRHGKVFPDWTHKGMEVGTGYNRRWQLSGGPEFSFDLLPEARAIRVTISSGPEVSVRLCHQ
WALECEELSSPYDVQKIVSGGHTVELPYEFLLPCLCIEASYLQEDTVRRKKCPFQSWPEAYGSDFWKSVHFT
DYSQHTQMVMA.LTLRCPLKLEAALCQRHDWHTLCKDLPNATARESDGWYVLEKVDLHPQLCFKVQPWFSFGN
SSHVECPHQTGSLTSWNVSMDTQAQQLILHFSSRMHATFSAAWSLPGLGQDTLVPPVYTVSQVWRSDVQFAW
KHLLCPDVSYRHLGLLTLALLALLTLLGWLALTCRRPQSGPGPARPVLLLHAADSEAQRRLVGALAELLRA SS
ALGGGRDVIVDLWEGRHVARVGPLPWLWAARTRVAREQGTVLLLWSGADLRPVSGPDPRAAPLLALLHAAPR
PLLLLAYFSRLCAKGDIPPPLRALPRYRLLRDLPRLLRALDARPFAEATSWGRLGARQRRQSRLELCSRLER
EAARLADLG.   Oggt uaaubbusMU ~buaaubwu~ ~'.rLubuabu6b usMbb~u~~Cu
~~iu~~Cu~bua ~nubb.z~aa~e6 OZ9t ubwuabu~6u bwuaEUbwua bua6bb~u~~
b6~uaou~.~u aoubbu~bu6 wuabu~b~ea 09St uswu65z~65 B~u~~~bu~ OOSt
z~buabu~rCu o5u65u~6u~ Oi~~t u~buaau6wu obuaaub5ua 08Et ubbuyCu~rCu
a~u~~u~Aua OZt u~S~~buoaA F~uyCu~~E SS bu~~u~b~C~b ubwubbub6u 6buyCuabuo
6u6wu~~Cu~~ hubwubwzsa uo6.z~6usM.ll 8buobuabrla au~~u~~u~~C aubbusMZ~o
uaaubwubwrC 5~ua~u~rLua bu~~u~bu~6 0S Su~Ru~Auab u~~CU~~u~~Cu ~~uESu~~~
au5w~~~usM a.z~~bb~uab A~~zEau~6~C ~busMU5w55 ~u~b.z~ousM S'b 09Zt
u~6uo~A2~u ~6uaauaau~ 6u~~Luo~~I~b .zsaubbuyLu bbuoau~~us n~bb~uobu~b 0 0
Zt usm~C~~ua~u a6~~aB~.~u6 wuscnusmlC~~ r~eou~~u~2u ~rCze~z~oua bx~ouoE~~6
O~tt 6~EUSMU~brC ~~bB~usMUa ~u~AusMUf6 ua~.z~a~C2au amLb~z~Fu~ bA2ausMUSM
080I ~u~ubb~~~u stwC~~b6~ua aa~au~bz~u A~~~6~u~xz ~auaa~~au~ ~I~bu~Sz~~ O Z
O t .~pbu~~u~b~C ~~58~u6bAE busM.z~bubw ua6uauuabA ~euaauyL~C~ bau~A5~u~A S
o96 ua~~L~abE~r~ ~b~C~au6wz~ a~tb~u~~uab ua5z~5u~Az ~su~~IuaaAS
~~xbwu~~Luou 006 u~~uab6~~u ~6b~~.zeaua ~~i~a.z~ousM rI~~~C~SuasA
~~~i~ou~bus M.z~~bS~A~~ p~8 r~~busMUFb~C u~ua5.z~bua abb~usMa~a ~~~uaa~b~z
u~e.z~~ubwub wu~5ua~~C~b 0 08G x~b.~uau~~ e~usMUaba~ bu~~~Cb~.u~rC
~6~uaau~~u ~~~~z~br~s ~.uoou~.r~z~b OZG u~buap~sau b6ub6usMU~ bcl~sa~szsa
u~b~s6~~~u aausMUSMU~ ~z~6x~6~b~ 099 z~6u~~ua55 6~.z~o~~a~6 ~u~~Cu6wu~6
usMU~6.z~6u 009 u5wu~.~uaEu bwuobzubua ou~Au~~rC~b r~~~usM~t~~.z O~S
u~bb6~u5wu 6mC~~rCu~ub bua~u6Fu~b .z~bb~~ubE.z oe~ u~bze~ubbA ~au6wzsau~
~ubwu~.~rC~~ uoou5bz~~u OZi~ usMUO~.z~au aauaausMUa arL~~ua~q~~ ua6u5wubwu
SZ aaubbusMUS Mu~~ua~u~b sbuooub6ub 5usmu~~izso ~eAEaua~Sb ~r~~5uaa~L~~ OZ
~rCuab~~~A~ 5ubwua~uoa ~~E~uasu~ bu~bu~~rib~ 



SI 09E ~b~usMU65u 6wu~~Lu~~I~ az~oAb~uSw uo~~I~5u5bu ~~usrnusMUS
r~,.~~ouoou~I 00 E usMZ~euaaA ~e~u6w~i6~bb ~usMUa~usM usMUabub6~C
~2A~~u~.b.z~ auabu~.bx~a p~Z ~byCb~u~~u sMUOS~B~u~ 5uobuaau~6 ua~uF6usM.z
~bAS~u~bub bu~~LusMZ~a ~I 08Z uaausMUSMU aaubbubbua auabuaSu~~C usMu~~uaau
~.~Cu~bz~6ua ~risausMUaS o Zt u~rCuaarCS~u bwuo~r~~~bb ~A~auaau~~
rCsauSw~C~~u 56u~~ubbuo 5usn~L~SusM pg u~rLCebu~eu ~5u~~u~~Lu~ ~u~~uoau~~
u~rCuYAuabu oSu~~Lubwus MusMUbbS~~ ~~8I ~O1~I ~ ZS) 6S2I~Q `u~~nu `'~'a
`al~eruud~o uoy~Isu~.r~ as.~ana~ 0 S L9L9I/IOSfI/.LJd 8~FOG/l0 OM   VVO
U1/90358 31 PCT/USU1/1G717 gayccnmgng cngcnccnyt nytngcnytn ytncaygcng
cnccnmgncc nytnytnytn 1740 ytngcntayt tywsnmgnyt ntgygcnaar ggngayathc
cnccnccnyt nmgngcnytn 1800 5 ccnmgntaym gnytnytnmg ngayytnccn mgnytnytnm
gngcnytnga ygcnmgnccn 1860 10 ttygcngarg cnacnwsntg gggnmgnytn ggngcnmgnc
armgnmgnca rwsnmgnytn 1920 garytntgyw snmgnytnga rmgngargcn gcnmgnytng
cngayytngg n 1971 Rodent, e.g., mouse, embodiment (see SEQ 1D NO: 19 and
20). Predicted signal sequence indicated, but may vary by a few positions
and depending upon cell type. 1S cagctccggg ccaggccctg ctgccctctt
gcagacagga aagacatggt ctctgcgccc 60 20 tgatcctaca gaagctc atg ggg agc ccc
aga ctg gca gcc ttg ctc ctg 110 Met Gly Ser Pro Arg Leu Ala Ala Leu Leu Leu
-20 -15 tct ctc ccg cta ctg ctc atc ggc ctc get gtg tct get cgg gtt gcc 158
Ser Leu Pro Leu Leu Leu Ile Gly Leu Ala Val Ser Ala Arg Val Ala -10 -5 -1 1
25 tgc ccc tgc ctg cgg agt tgg acc agc cac tgt ctc ctg gcc tac cgt 2o6 Cys
Pro Cys Leu Arg Ser Trp Thr Ser His Cys Leu Leu Ala Tyr Arg 5 10 15 20 gtg
gat aaa cgt ttt get ggc ctt cag tgg ggc tgg ttc cct ctc ttg 254 30 Val Asp
Lys Arg Phe Ala Gly Leu G1n Trp Gly Trp Phe Pro Leu Leu 



25 30 35 gtg agg aaa tct aaa agt cct cct aaa ttt gaa gac tat tgg agg cac
302 Val Arg Lys Ser Lys Ser Pro Pro Lys Phe Glu Asp Tyr Trp Arg His 35 40
45 50 40 agg aca cca gca tcc tic cag agg aag ctg cta ggc agc cct tcc ctg
35o Arg Thr Pro Ala Ser Phe Gln Arg Lys Leu Leu Gly Ser Pro Ser Leu 55 60
65 tct gag gaa agc cat cga att tcc atc ccc tcc tca gcc atc tcc cac 398 Ser
Glu Glu Ser His Arg Ile Ser Ile Pro Ser Ser Ala Ile Ser His 70 75 80 45 aga
ggc caa cgc acc aaa agg gce cag cct tca get gca gaa gga aga 446 Arg Gly Gln
Arg Thr Lys Arg Ala Gln Pro Ser Ala Ala Glu Gly Arg 85 90 95 100 gaa cat
ctc cct gaa gca ggg tca caa aag tgt gga gga cct gaa ttc 494 S0 Glu His Leu
Pro Glu Ala Gly Ser Gln Lys Cys Gly Gly Pro Glu Phe 105 110 115 tcc ttt gat
ttg ctg ccc gag gtg cag get gtt cgg gtg act att cct 542 Ser Phe Asp Leu Leu
Pro G1u Val Gln Ala Val Arg Val Thr Ile Pro 55 120 125 130   WO (11/90358
PCT/USO111G767 32 gca ggc ccc aag gca cgt gtg cgc ctt tgt tat cag tgg gca
ctg gaa 590 Ala Gly Pro Lys A1a Arg Va1 Arg Leu Cys Tyr Gln Trp Ala Leu Glu
135 140 14S S tgt gaa gac ttg agt agc cct ttt gat acc cag aaa att gtg tct
gga 638 Cys Glu Asp Leu Ser Ser Pro Phe Asp Thr Gln Ly5 Ile Val Ser G1y 150
155 160 ggg cac act gta gac ctg cct tat gaa ttc ctt ctg ccc tgc atg tgc 686
10 Gly His Thr Val Asp Leu Pro Tyr Glu Phe Leu Leu Pro Cys Met Cys 165 170
175 180 ata gag gcc tcc tac ctg caa gag gac act gtg agg cgc aaa agt gtc 734
Ile Glu Ala Ser Tyr Leu Gln Glu Asp Thr Val Arg Arg Lys Ser Val 1S 185 190
195 cct tcc aga get ggc ctg aag ctt atg get cag act tct ggc agt caa 7S2 Pro
Ser Arg Ala Gly Leu Lys Leu Met Ala Gln Thr Ser Gly Ser Gln 200 205 210 20
tac get tca ctg act aca gcc agc ac Tyr Ala Ser Leu Thr Thr Ala Ser 



215 220 80S 2S
MGSPRLAALLLSLPLLLIGLAVSARVACPCLRSWTSHCLLAYRVDKRFAGLQWGWFPLLVRKSKSPPKFEDY
WRHRTPASFQRKLLGSPSLSEESHRISIPSSAISHRGQRTKRAQPSAAEGREHLPEAGSQKCGGPEFSFDLL
PEVQAVRVTIPAGPKARVRLCYQWALECEDLSSPFDTQKIVSGGHTVDLPYEFLLPCMCIEASYLQEDTVRR
KSVPSRAGLKLMAQTSGSQYASLTTAS 30 Reverse translation of rodent, e.g., mouse,
DCRS9 (SEQ m NO: 21): atgggnwsnc cnmgnytngc ngcnytnytn ytnwsnytnc
cnytnytnyt nathggnytn 60 3S gcngtnwsng cnmgngtngc ntgyccntgy ytnmgnwsnt
ggacnwsnca ytgyytnytn 120 40 gcntaymgng tngayaarmg nttygcnggn ytncartggg
gntggttycc nytnytngtn 180 mgnaarwsna arwsnccncc naarttygar gaytaytggm
gncaymgnac nccngcnwsn 240 ttycarmgna arytnytngg nwsnccnwsn ytnwsngarg
arwsncaymg nathwsnath 300 ccnwsnwsng cnathwsnca ymgnggncar mgnacnaarm
gngcncarcc nwsngcngcn 360 4S garggnmgng arcayytncc ngargcnggn wsncaraart
gyggnggncc ngarttywsn 420 ttygayytny tnccngargt ncargcngtn mgngtnacna
thccngcngg nccnaargcn 480 mgngtnmgny tntgytayca rtgggcnytn gartgygarg
ayytnwsnws nccnttygay 540 SO acncaraara thgtnwsngg nggncayacn gtngayytnc
cntaygartt yytnytnccn 600 tgyatgtgya thgargcnws ntayytncar gargayacng
tnmgnmgnaa rwsngtnccn 660 SS wsnmgngcng gnytnaaryt natggcncar acnwsnggnw
sncartaygc nwsnytnacn 720 acngcnwsn 729   VVO 01/90358 PCT/USO1/1G7G7 33
Table 5: Nucleotide and polypeptide sequences of DNAX Cytokine Receptor
Subunit like embodiments (DCRS 10). Primate, e.g., human, embodiment (see
SEQ ID NO: 22 and 23). 5 ttttgagcag aggcttccta ggctccgtag aaatttgcat
acagcttcca cttcctgctt 60 10 cagagcctgt tcttctactt acctgggccc ggagaaggtg
gagggagacg agaagccgcc 120 gagagccgac taccctccgg gcccagtctg tctgtccgtg
gtggatctaa gaaactaga Z79 atg aac cga agc att cct gtg gag gtt gat gaa tca
gaa cca tac cca 227 Met Asn Arg Ser Ile Pro Val Glu Val Asp Glu Ser Glu Pro
Tyr Pro 1 5 10 15 



15 agt cag ttg ctg aaa cca atc cca gaa tat tcc ccg gaa gag gaa tca 275 Ser
Gln Leu Leu Lys Pro Ile Pro Glu Tyr Sex Pro Glu G1u Glu Ser 20 25 30 gaa
cca cct get cca aat ata agg aac atg gca ccc aac agc ttg tct 323 20 Glu Pro
Pro Ala Pro Asn Ile Arg Asn Met Ala Pro Asn Ser Leu Ser 35 40 45 gca ccc
aca atg ctt cac aat tcc tcc gga gac ttt tct caa get cac 371 Ala Pro Thr Met
Leu His Asn Ser Ser Gly Asp Phe Ser Gln Ala His ~5 50 55 60 30 tca acc ctg
aaa ctt gca aat cac cag cgg cct gta tcc cgg cag gtc 419 Ser Thr Leu Lys Leu
Ala Asn His G1n Arg Pro Val Ser Arg Gln Val 65 70 75 80 acc tgc ctg cgc act
caa gtt ctg gag gac agt gaa gac agt ttc tgc 467 Thr Cys Leu Arg Thr Gln Val
Leu Glu Asp Ser Glu Asp Ser Phe Cys 85 90 95 35 agg aga eac cca ggc ctg ggc
aaa get ttc cct tct ggg tgc tct gca 515 Arg Arg His Pro Gly Leu Gly Lys Ala
Phe Pro Ser Gly Cys Ser Ala 100 105 110 gtc agc gag cct gcg tct gag tct gtg
gtt gga gcc ctc cct gca gag 563 40 Val Ser Glu Pro Ala Ser Glu Ser Val Val
Gly Ala Leu Pro Ala Glu 7.15 12 0 125 cat cag ttt tca ttt atg gaa aaa cgt
aat caa tgg ctg gta tct cag 611 His Gln Phe Ser Phe Met Glu Lys Arg Asn Gln
Trp Leu Va1 Ser Gln 45 130 135 140 50 ctt tca gcg get tct cet gac act ggc
cat gac tca gac aaa tca gac 659 Leu Ser Ala Ala Ser Pro Asp Thr Gly His Asp
Sex Asp Lys Ser Asp 145 150 155 160 caa agt tta cct aat gcc tca gca gac tcc
ttg ggc ggt agc cag gag 707 Gln Ser Leu Pro Asn Ala Ser Ala Asp Ser Leu Gly
Gly Ser Gln Glu 165 170 Z75 55 atg gtg caa cgg ccc cag cct cac agg aac cga
gca ggc ctg gat ctg 755 Met Va1 Gln Arg Pro Gln Pro His Arg Asn Arg Ala Gly
Leu Asp Leu 180 185 Z90   1'1'O 01/9U358 PCT/US01/1G7G7 34 cca acc ata gac
acg gga tat gat tcc cag ccc cag gat gtc ctg ggc 803 Pro Thr Ile Asp Thr Gly
Tyr Asp Ser Gln Pro Gln Asp Val Leu Gly 195 200 205 



IO 15 20 25 30 35 40 45 50 55 atc agg cag ctg gaa agg ccc ctg ccc ctc acc
tcc gtg tgt tac ccc 85l Ile Arg Gln Leu Glu Arg Pro Leu Pro Leu Thr Ser Val
Cys Tyr Pro 210 215 220 cag gac ctc ccc aga cct ctc agg tcc agg gag ttc cct
cag ttt gaa 899 Gln Asp Leu Pro Arg Pro Leu Arg Ser Arg G1u Phe Pro Gln Phe
Glu 225 230 235 240 cct cag agg tat cca gca tgt gca cag atg ctg cct ccc aat
ctt tcc 947 Pro Gln Arg Tyr Pro Ala Cys Ala Gln Met Leu Pro Pro Asn Leu Ser
245 250 255 cca cat get cca tgg aac tat cat tac cat tgt cct gga agt ccc gat
995 Pro His A1a Pro Trp Asn Tyr His Tyr His Cys Pro Gly Ser Pro Asp 260 265
270 cac cag gtg cca tat ggc cat gac tac cct cga gca gcc tac cag caa 1043
His Gln Val Pro Tyr Gly His Asp Tyr Pro Arg Ala Ala Tyr Gln Gln 27S 280 285
gtg atc cag CCg gCt ctg cct ggg cag ccc ctg cct gga gcc agt gtg 1091 Val
Ile Gln Pro Ala Leu Pro Gly Gln Pro Leu Pro Gly Ala Ser Val 290 295 300 aga
ggc ctg cac cct gtg cag aag gtt atc ctg aat tat ccc agc ccc 1139 Arg Gly
Leu His Pro Val Gln Lys Val Tle Leu Asn Tyr Pro Ser Pro 305 310 315 320 tgg
gac caa gaa gag agg ccc gca cag aga gac tgc tcc ttt ccg ggg 1187 Trp Asp
Gln Glu Glu Arg Pro Ala Gln Arg Asp Cys Ser Phe Pro Gly 325 330 335 ctt cca
agg cac cag gac cag cca cat cac cag cca cct aat aga get 1235 Leu Pro Arg
His G1n Asp Gln Pro His His G1n Pro Pro Asn Arg A1a 340 345 350 ggt get cct
ggg gag tcc ttg gag tgc cct gca gag ctg aga cca cag 1283 Gly Ala Pro Gly
Glu Ser Leu Glu Cys Pro Ala G1u Leu Arg Pro Gln 355 360 365 gtt ccc cag cct
ccg tcc cca get get gtg cct aga ccc cct agc aac 1331 Val Pro Gln Pro Pro
Ser Pro Ala Ala Val Pro Arg Pro Pro Ser Asn 370 375 380 cct cca gcc aga gga
act cta aaa aca agc aat ttg cca gaa gaa ttg 1379 Pro Pro Ala Arg Gly Thr
Leu Lys Thr Ser Asn Leu Pro Glu Glu Leu 385 390 395 400 cgg aaa gtc ttt atc
act tat tcg atg gac aca get atg gag gtg gtg 1427 Arg Lys Val Phe Ile Thr
Tyr Ser Met Asp Thr Ala Met Glu Val Val 405 410 4l5 aaa ttc gtg aac ttt ttg
ttg gta aat ggc ttc caa act gca att gac 1475 Lys Phe Val Asn Phe Leu Leu
Val Asn Gly Phe Gln Thr Ala Ile Asp 420 425 430 



WO 01/90358 PCT/USO1/1G7G7 35 ata ttt gag gat aga atc cga ggc att gat atc
att aaa tgg atg gag 1523 Ile Phe Glu Asp Arg Ile Arg Gly Tle Asp Ile Ile
Lys Trp Met Glu 435 440 445 cgc tac ctt agg gat aag acc gtg atg ata atc gta
gca atc agc ccc 1571 Arg Tyr Leu Arg Asp Lys Thr Val Met Ile Ile Val Ala
I1e Ser Pro 450 455 460 10 aaa tac aaa cag gac gtg gaa ggc get gag tcg cag
ctg gac gag gat 1619 Lys Tyr Lys Gln Asp Val Glu Gly Ala Glu Ser Gln Leu
Asp Glu Asp 465 470 475 480 gag cat ggc tta cat act aag tac att cat cga atg
atg cag att gag 1667 15 Glu His Gly Leu His Thr Lys Tyr Ile His Arg Met Met
Gln Ile Glu 485 490 495 ttc ata aaa caa gga agc atg aat ttc aga ttc atc cct
gtg ctc ttc l715 Phe Ile Lys Gln Gly Ser Met Asn Phe Arg Phe Ile Pro Val
Leu Phe 20 500 505 510 cca aat get aag aag gag cat gtg ccc acc tgg ctt cag
aac act cat 1763 Pro Asn Ala Lys Lys Glu His Val Pro Thr Trp Leu Gln Asn
Thr His 515 520 525 25 gtc tac agc tgg ccc aag aat aaa aaa aac atc ctg ctg
cgg ctg ctg 1811 Val Tyr Ser Trp Pro Lys Asn Lys Lys Asn Ile Leu Leu Arg
Leu Leu 530 535 540 30 aga gag gaa gag tat gtg get cct cca cgg ggg cct ctg
ccc acc ctt 1859 Arg Glu Glu Glu Tyr Val Ala Pro Pro Arg Gly Pro Leu Pro
Thr Leu 545 550 555 560 cag gtg gtt ccc ttg tgacaccgtt catccccaga
tcactgaggc caggccatgt 1914 3$ Gln Val Val Pro Leu 565 ttggggcctt gttctgacag
cattctggct gaggctggtc ggtagcactc ctggctggtt 1974 40 tttttctgtt cctccccgag
aggccctctg gcccccagga aacctgttgt gcagagctct 2034 45 tccccggaga cctccacaca
ccctggcttt gaagtggagt ctgtgactgc tctgcattct 2094 ctgcttttaa aaaaaccatt
gcaggtgcca gtgtcccata tgttcctcct gacagtttga 21S4 tgtgtccatt ctgggcctct
cagtgcttag caagtagata atgtaaggga tgtggcagca 2214 aatggaaatg actacaaaca
ctctcctatc aatcacttca ggctactttt atgagttagc 2274 



50 cagatgcttg tgtatcctca gaccaaactg attcatgtac aaataataaa atgtttactc 2334
ttttgtaaaa aaaaaaaaaa aaaaaaaaag aaaaaaaaaa aaa 2377   08 T u~bu~2u~'sb
~EU~bua~z~ ml~bubmu~~C ~E~ubwz~b5 ~sbb~.z~2r~~ ~u~~~~br~~~ O Z T u6bubuy~~u
bmC~bz~b~C~ ~g~~A~bu~~ uabua~z~a~C ~~ubbrC~~u~ bu~~u~~LrC~~ 09 ZT
~E~u~b~C~.~z eEU~bu~bz~ 55~~uabua2 ~LBbb~eusm~ ~~ua~u~mL~ ~u~bz~~ub~u OOZT
u~~z~6z~bu aau~~C~C~~us mua~z~EU~~C uasubbu6wu abuaauaa~C~ ~usmuoauaa SS
pi~TT u6muaau~bu abuabuaaus Muaauaazsa uaau~bz~au aaubmu~~Iza buabuaaA6~ OS
080'C zpbu~~usMZ Ebubbuaaua bubbuabubu~ ~i~~uaauaa.z ~ar~~arC~aua
az~a~~bz~a O ZO T ~~aubwuaau a~Cu56uaa~~ ~usNuCb~~~b u5arz~auabu
aaubua.z~ba~ 6.z~a~a66B~ Sti 096 uaausmuao~ ~~r~~su~~u~ ~u~B.z~s.zao
u~buoo~sau ~~ubbubtuu~ 6usmuabub5 006 uaau~~uaaa ~au6fuaau~ ~uabuaaaea
u~.~u~bzuaz ea~Ce~uabua bubwuaa~C~~ 0 i~8 ~Eb~~aubbrC ~~uaau~6z~ aA~a~~buaa
usmubbuaarC b~~L~a~Cs~~Cp a~C~~~L~Ebb~ 08G uaauab~C~ou aausr~nu~~u
~uaauaau~~ b~EZ~auab~ b~uabuaaA~ ~ubwa~auaa OZG .~~b~.'~~z~au aaA~~z~6ub
wusMUbwu~R uaaubmuaau ~~GCEbz~auo a~u~~Cb~u~6 S 0g9 usmuasu~~u aau~Iuaaub
wz~bu~Az~a u6u~u~~ubbu ~~Cu~bA~Szu auaazuausm 009 ~pb~~~ub5u asAubu~~ua
~uaau~ri.rCab u~Aubbuabu 6u~~EUbw.~~ auaazsauaa Oi~S ub~zpau~bb ~~zubzsaus
mubbu6buyC usmrC~buabu smuabf~uua au~Ausmz~a 0 0 8 ~, rC~Susmz~mi
~busmA~b~L~ aubbua~~~b uaausMUabu a6usmu~rCz~ ausmu~bu~~ OZi~ bb~.zEarC~~u
b~,u.z~~z~6b~ ~~C~~usm~~~ z2a~~az~6u abuaau~Aua 5u6bu~.bu~b SZ pg
usn~z~5usmu abuaaz~6us Mu~buaSusM ~Lb~ubbusMU aaA~~uaSz~ ~ubbuylubb 00
uaa~Lpaubu~u bu~b~r~~~us MrC~bz~busm ~Cub.zsbu~riu ~5z~auo~eub u~u~rLtb~ua~
O~Z u~bz~aubwu smu~buaoub wzsarisaAs~ uabu~~izseu ~~uasusn~~ ouab.z~ausm OZ
0 8 T ~~ ~~ububbu smusm~C~~r~s au~fb~~ua~ uaauabusmu ~~Cusm~~~ua
ouabb~~riuu OZT ub~uu~s~~~u aauabuaaua az~6usMZUb z~bz~buaau sm~L~~z~Sua
au~~uaaz2~ O9 u~~Cu~Iz~ou srnuao~~~ua az~SusMZeb ReSu~bze6u ~buaaq~eus
Mubwri~~b~e ~(~bZ ~~IS ~ a~S) OIS2I~Q `u~~nu `'~'a `a~~eLUmd~o uoyEjsu~u
asianag SI Oi ~dllL~~Z,I~d'Td~2Idd~il~SSS2iZ''I2i'~I'~I
Iid?i?iI~DIdMSAAfi~I,Ld~ZMZdAHS?I?I~ZIdd3'IAd I32i3 NYdS J~S?I I3S I
Z~WInI2IHI~?I~H`I`JH~QSQZb S S~JSAQb?i~?id S TfIAI IWA,T,?IQ2i'IA2iSInIM?I
I I QI~2iI2~QS3I QI'~ZZ~3 JNA'I'I3NA3?IAA~YTKSQInISAZT
3A?I2i'ISSd'IiQS,I~?irLT~~2i a.'ddi~ISdd2idA~itid Sdd(SdA~Sd2irl~da SCI S
~~dEiJ~iL~IddaHHdaQaH2id~IJd3 S~CI2iZSfId2iSS~QMd Sd~i~I'IIA?iZSAdH'I
J2iIIS~iJd'Id~Jd'1'~id~ IA
a25A'd~d~,QH~7~dAZ7HQdS:7d~HXHANMdt~HdS'~Iiddd`IInI~~ia~ZdX2'LadS3bddS2ZS2i
'Id2Id`IQad)C~ASZ'Id S
Zd2i~'Ib2iI~'IAQ~Sd~SQ.~JZQISd'IQ'IJ~bI2IHd~d2I~AWS~SJJ'ISQ6.'Sfltdd'IS~QS?
IQSQHJZQdS~diiS'I
ZSSA'TM~rI2i'?ISInI3S3~HS~id'TK~AAS~S\id~SA~iS~~Sd3~IJ'IJdH2I2i~3SQ~SQS'~IA
Z7Z2i`I~,ZAb2TSAd2iZS
Hl~i'I?I'LI~SHEiZ5S3QJSSIZH'IInISd'dS'TSLddItdd~iddSSSSSdS~SdId~I'Irl~Sd~dS
SSQASlidI S?IL~nI 9 L)L9i/IOSfI/,LJd 8~F06/i0 OM  



wo ol9o3sg PCT/USO1/1G767 37 5 10 15 20 25 30 35 40 45 50 $5 gcnathwsnc
cnaartayaa rcargaygtn garggngcng arwsncaryt ngaygargay 144o garcayggny
tncayacnaa rtayathcay mgnatgatgc arathgartt yathaarcar 1500 ggnwsnatga
ayttymgntt yathccngtn ytnttyccna aygcnaaraa rgarcaygtn 1560 ccnacntggy
tncaraayac ncaygtntay wsntggccna araayaaraa raayathytn 1620 ytnmgnytny
tnmgngarga rgartaygtn gcnccnccnm gnggnccnyt nccnacnytn 1680 cargtngtnc
cnytn 1695 Rodent, e.g., mouse, embodiment (see SEQ ID NO: 25 and 26). cag
gac ctc cct ggg cct ctg agg tcc agg gaa ttg cca cct cag ttt 48 Gln Asp Leu
Pro G1y Pro Leu Arg Ser Arg Glu Leu Pro Pro Gln Phe 1 5 10 15 gaa ctt gag
agg tat cca atg aac gcc cag ctg ctg ccg ccc cat cct 96 Glu Leu Glu Arg Tyr
Pro Met Asn Ala G1n Leu Leu Pro Pro His Pro 20 25 30 tcc cca cag gcc cca
tgg aac tgt cag tac tac tgc ccc gga ggg ccc 144 Ser Pro Gln Ala Pro Trp Asn
Cys Gln Tyr Tyr Cys Pro Gly GIy Pro 35 40 45 tac cac cac cag gtg cca cac
ggc cat ggc tac cct cca gca gca gcc 192 Tyr His His Gln Val Pro His Gly His
Gly Tyr Pro Pro Ala Ala Ala 50 55 60 tac cag caa gta ctc cag cct get ctg
cct ggg cag gtc ctt cct ggg 240 Tyr Gln Gln Val Leu Gln Pro Ala Leu Pro Gly
Gln Val Leu Pro GIy 65 70 75 80 gca agg gca aga ggc cca cgc cct gtg cag aag
gtc atc ctg aat gac 288 Ala Arg Ala Arg Gly Pro Arg Pro Val Gln Lys Val Ile
Leu Asn Asp 



85 90 95 tcc agc ccc caa gac caa gaa gag aga cct gca cag aga gac ttc tct
336 Ser Ser Pro Gln Asp Gln Glu Glu Arg Pro Ala Gln Arg Asp Phe Ser 100 105
110 ttc ccg agg ctc ccg agg gac cag ctc tac cgc cca cca tct aat gga 384 Phe
Pro Arg Leu Pro Arg Asp Gln Leu Tyr Arg Pro Pro Ser Asn Gly 115 120 125 gtg
gaa gcc cct gag gag tcc ttg gac ctt cct gca gag ctg aga cca 432 Val Glu Ala
Pro Glu Glu Ser Leu Asp Leu Pro Ala Glu Leu Arg Pro 130 135 140 cat ggt ccc
cag get cca tcc cta get gcc gtg cct aga cec cct agc 480 His Gly Pro Gln Ala
Pro Ser Leu AIa Ala Va1 Pro Arg Pro Pro Ser 145 150 155 160 aac ccc tta gcc
cga gga act cta aga acc agc aat ttg cca gaa gaa 528 Asn Pro Leu Ala Arg Gly
Thr Leu Arg Thr Ser Asn Leu Pro Glu Glu 165 170 175   VVO 011903a8
PCT/USO1/16767 38 tta cgg aaa gtc ttt atc act tat tct atg gac aca gcc atg
gag gtg 576 Leu Arg Lys Val Phe Ile Thr Tyr Ser Met Asp Thr Ala Met Glu Va1
180 185 190 5 gtg aaa ttt gtg aac ttt ctg ttg gtg aac ggc ttc caa act gcg
att 624 Val Lys Phe Val Asn Phe Leu Leu Va1 Asn Gly Phe Gln Thr A1a Ile 195
200 205 gac ata ttt gag gat aga atc cgg ggt att gat atc att aaa tgg atg 672
10 Asp Ile Phe Glu Asp Arg Ile Arg Gly Ile Asp Ile Ile Lys Trp Met 210 215
220 gag cgc tat ctt cga gat aag aca gtg atg ata atc gta gca atc agc 720 Glu
Rrg Tyr Leu Arg Asp Lys Thr Val Met Ile Ile Val Ala Ile Ser IS 225 230 235
240 20 ccc aaa tac aaa cag gat gtg gaa ggc get gag tcg cag ctg gac gag 768
Pro Lys Tyr Lys Gln Asp Val Glu Gly Ala Glu Ser Gln Leu Asp G1u 245 250 255
gac gag cat ggc tta cat act aag tac att cat cgg atg atg cag att 816 Asp Glu
His Gly Leu His Thr Lys Tyr Ile His Arg Met Met Gln Ile 260 265 270 25 gag
ttc ata agt cag gga agc atg aac ttc aga ttc atc cct gtg ctc 864 Glu Phe Ile
Ser Gln Gly Ser Met Asn Phe Arg Phe Ile Pro Val Leu 275 280 285 



ttc cca aat gcc aag aag gag cat gtg ccg acc tgg ctt cag aac act 912 30 Phe
Pro Asn Ala Lys Lys Glu His Val Pro Thr Trp Leu Gln Asn Thr 290 295 300 cat
gtt tac agc tgg ccc aag aat aag aaa aac atc ctg ctg cgg ctg 960 His Val Tyr
Ser Trp Pro Lys Asn Lys Lys Asn Ile Leu Leu Arg Leu 35 305 310 315 320 40
ctc agg gag gaa gag tat gtg get cct ccc cga ggc cct ctg ccc acc 1008 Leu
Arg G1u Glu Glu Tyr Val Ala Pro Pro Arg Gly Pro Leu Pro Thr 325 330 335 ctt
cag gtg gta ccc ttg tgacgatggc cactccagct cagtgccagc 10S6 Leu Gln Val Va1
Pro Leu 340 45 ctgttctcac agcattcttc tagcggagct ggctggtggc acccaggccc
tggaacacct 1116 50 cttctacaga gtcctctgtc tcctgagtct gagttgtcct cgctgggctt
ccagagcttc 1176 agtgcctgga tgctgcaggt gacagaaaca aacatctatg accacaaaaa
ctctcatcac 1236 ttcagctact tttatgagtc ggtcagatgc tctgtgtcct tagaccagtc
taaatcatgc 1296 tcaaataata aaatgattat tctttgt 1323 SS
QDLPGPLRSRELPPQFELERYPMNAQLLPPHPSPQAPWNCQYYCPGGPYHHQVPHGHGYPPAAAYQQVLQPA
LPGQVLPGARARGPRPVQKVILNDSSPQDQEERPAQRDFSFPRLPRDQLYRPPSNGVEAPEESLDLPAELRP
HGPQAPSLAAVPRPPSNPLARGTLRTSNLPEELRKVFITYSMDTAMEWKFVNFLLVNGFQTAIDIFEDRIR
GIDIIKWMERYLRDKTVMIIVAISPKYKQDVEGAESQLDEDEHGLHTKYIHRMMQIEFISQGSMNFRFIPVL
FPNAKKEHVPTWLQNTHWSWPh2TKKNILLRLLREEEWAPPRGPLPTLQWPL .   'ZS ~~ 3/2I/a Pug
~ I8b ~~ dJA ~OL'b OS -89b ~'s ~/Q `8Sti ~~ 3/A `trblZtib ~~ Ql~ `I t~ t's
~ ~Z9ti~-8Sb3 Pu's ~Otil1-00~3 0~ puodsauoo suot~at ~aatTs ~~aq
`.S6t~H-S8~bQ Pug `bIt~Q-OIb?I `96H-68 `I8S-OL~ `S9~-SH uzot~ suot~a.t
I~otiatj ~~dl~ `.6t,/8ti ~'s ~/Q ~O~b/6 ~E ~I/2i ~o~ 8SZI~Q a~'s~md ut
`~utpuodsaixoo sam~.~a~ so s~r~ouz a.z~ ~sata~ui aejnop.zad~p 'L6SOSL~T~
`(GLIOSZ)I'bS06~~~I~ si (I ~OI~I ~ a~S) a~ 9SZI~Q a~ii Pug ~ILISilTg
`(L666fl)I'OOI II8~v' ~~~atJ st (0 S'b ~OI~I QI a~S) a~ 2ILI-'II auk `I
Ii~0899~i~ `(66IIl)I'LSZSJ~ ~~~aJ sL (6Z ~Oi~i ~ a_~S) nY~I 2iLI-'II a~
`OEZLS9L~Tg `(LI68S!'I)I'0L668~dw' ~Eff~aJ si (gZ :O1~I QI agS) nH ZILI -~I
ate ~s~tunqns zo~daoaz aut:~o~Co snota~n ~o suot~od mnsEldo~ia auk ~o
~uauzu~ii~ :g atq~Z 0'b 9 ZOZ u~~Cuaa OZOZ u~su~bx~au ~Aua~uoau~
rCuaaubSuEw uaauaaua5u ~6rL~~x~Sx~ 5x~bubwu~A 096 u~~u~wu~~u ~~CU~etC~~.zs
~x~~Ruex~~ uaaF6~usmA ~~u~b~C~aua ~rL~sx~ou~A S 006 bb~ua~uaau ~5rt~axe5.ze
Ex~e~euo6~I~E uao~~~u~~Cu ~.5uaau~mC~ ~uSmC~~~I~~ 0 i~8 b~~usMU55.z
~ausnnu~~A~ ~x~bu~pxEa 6~EF~~u6w~L ~au~~~I~~x~ Eua~~~au~~i 0 08G
u6EA~aa~6rC ~SxEb~i~Eu~ ~x~ausMx~b uabub5xsbu ~brCeSx~ax~ uAe~x~EUaa OZG
us~u~~ua6u ~bu~~u~~b~ ~eu~5ua~x~~ ~L~bu6wu~~ ~~ubw,z~bb~ ~55~xu~u~E 099
u~ErC~bu~~u 6Fu6wu~uub w~L~S.z~b~~~ u~~~I~bu~~u abua~.z~a~~ ~u56Au~u~S SZ
009 u~.~u~~~.~~ u~u~6rC~~x~ ~u~bu~bx~b 6~~uabua~r~ ~Sb~EUSM~C~ ~uasu~~~I~~
O~S u~bx~eu5wu ~Azssz~bua au~rC~~~usM ua~u6wu~~Cu a~ubbu5wua Su~Auoo~Cp~ 



OZ Og~ usMUaauaau 6wuaau~6ua 5uo5u~~IusM uaaua6xsau aau6b~C~auo au6wu~~Cx~B
OZ~ ua5uaau~rl~ ~bu~AusMZ~ 5x~5uaouab x~6u~~u66A ~susMUOaua aubwrC~~u~~C 09
z~a~C~6u6wu aau~~Cu6wuo a~C~~us~n~C~~ rC~6ufw.z~au a6uaau~wx~ b.z~Sx~o~C~b
Si 00  x~auaausMU snvC~SrC~e~u~ ~CU~~u~S.zs~ .zEau~Suaau bwuaau6Fub
wua6u5wuab Z ubbuoau~~u ~bxeau55uo au~~Cuabuaa .z~au~~Lu~Sx ~azualC~~ua
buabuaFuaa o8T uaa~C~~u6b~C ~auFS~saua au~bx~a~I~o ~Lua~~~uaau b6uf6uaaA6
~r~s~A~~x~a O ZT ~b~~Ep~~~u aauaFx~auo ausMUaa~i2o uaauaau~rCu ~~Ix2auab~C~
~5~suaa~C~e~ Oi pg u6wx~6u~~Lx ~b~L~~x2aua auoau~~Iz~6 uEwusMU6wu
yluaau$5ua au~~ClCuSx~a S (LZ ~OIvI QI a~S) 9S2I~Q `asnotu `Wa `~uapoz~o
uot~Elsu~z~ asaanag 6 L9L9i/IOSfI/.LJd 806/i0 OM   WO 01/903a8
PCT/US01/1G767 40 5 10 15 20 25 30 35 40 45 50 DCRS7 Mu
`RTALLLHSADG-AGYERLVGALASALSQMP---LRVAVDLWSRRE-LSAHGALAWFHHQRDCRS7
_HuRAALLLYSADD-SGFERLVGALASALCQLP---LRVAVDLWSRRE-LSAQGPVAWFHAQRIL-17R
HuRKWIIYSADH-PLYVDWLKFAQFLLTACG--TEVALDLLEEQA-ISEAGVMTWVGRQKIL-17R
MuRKWIWSADH-PLWEWLKFAQFLITACG--TEVALDLLEEQV-ISEVGVMTWVSRQKDCRS10RKVFITYSMD-
---TAMEWKFVNFLLVNG---FQTAIDIFEDR--IRGIDITKWMERYLDCRS10_MuRKVFITYSMD----TAME
WKFVNFLLVNG---FQTAIDIFEDR--IRGIDIIKWMERYLDCRS9_HuRPVLLLHAADS-EAQRRLVGALAELL
RAALGGGRDVIVDLWEGRH-VARVGPLPWLWAARDCRSB_HuPKVFLCYSSKDGQNHN~WQCFAYFLQDFCG--C
EVALDLWEDFS-LCREGQREWVIQKIIL--17R_CeVKVMIWADDN-DLHTDCVKKLVENLRNCAS--CDPVFDL
EKLI--TAEIVPSRWLVDQTDCRS6_HuIKVLVVYPSEI--CFHHTICYFTEFLQNHCR--SEVILEKWQKKK-I
AEMGPVQWLATQKDCRS6_CeFKVMLVCPEVS-GRDEDFMMRIADALKKSN---NKWCDRWFEDSKNAEENMLHW
WEQT
DCRS7_MuRRILQEGGWILLFSPAAVAQCQ---QWLQLQTVEP---GP---HDALAAWLSCVLPDFLDCRS7_Hu
RQTLQEGGVWLLFSPGAVALCS---EWLQDGVSGPGAHGP---HDAFRASLSCVLPDFLIL-17R
HuQEMVESNSKIIVLCSRGTRAKWQALLGRGAP-VRLRCDHGKPV-GDLFTAAMNMILPDFKIL-17R
MuQEMVESNSKIIILCSRGTQAKWKAILGWAEPAVQLRCDHWKPA-GDLFTAAMNMILPDFKDCRS10R---DKT
VMIIVAISPKYKQDVE----GAESQLDED-EHGL---HTKYIHRM-MQTEFIKDCRS10_MuR---DKTVMIIVA
ISPKYKQDVE----GAESQLDED-EHGL---HTKYIHRM-MQTEFISDCRS9_HuTRVAREQGTVLLLWSGADLR
PVS----GPDP-RAAP-----------LLA----LLHAAPDCRSB_HuH----ESQFIIWCSKGMKYFVD---KI
~1YKHKGGGRGSGK---GELFLVAVSAIAEKLRIL-17R
CeS----SLKKFIIWSDCAEKILD----TEASETHQLVQARP--FADLFGPAMEMIIRDATDCRS6_HuK----A
ADKWFLLSNDVNSVCD----GTCGKSEGSPSENS---QDLFPLAFNLFCSDLRDCRS6
CeK----IAEKIIVFHSAYYHPRCG---IYDVINNFFPCTDPR-----LAHIALT---PEAQ 



DCRS7_MuQGRATGR-----YVGVYFDGLLHPDSVPSPFRVAPLFSLP-SQLPAFLDALQ--GGCSTSDCRS7_H
uQGRAPGS-----YVGACFDRLLHPDAVPALFRTVPVFTLP-SQLPDFLGALQ--QPRAPRIL-17R
HuRPACFGT-----YWCYFSEVSCDGDVPDLFGAAPRYPLM-DRFEEWFRIQ--DLEMFQIL-17R
MuRPACFGT-----YWCYFSGICSERDVPDLFNITSRYPLM-DRFEEWFRIQ--DLEMFEDCRS10QGSMNFR--
---FIPVLFPNAK-KEHVPTWLQNTHWSWP-KNKKNILLRLL-REEEWADCRS10_MuQGSMNFR-----FIPVL
FPNAK-KEHVPTWLQN'THVYSWP-KNKKNILLRLL-REEEYVADCRS9_HuRPL---------LLLAYFSRLCA
KGDIPPPLRALPRYRLL-RDLPRLLRALD--ARPFAEDCRS8_HuQAKQSSSAALSKFIAWFDYSC-EGDVPGIL
DLSTKYRLM-DNLPQLCSHLHSRDHGLQEIL-17R
CeHNFPEAR---KKYAVVRFNYSP---HVPPNLAILNLPTFIPEQFAQLTAFLHN-VEHTERDCRS6_HuSQIHL
HK-----YVWYFREID-TKDDYNALSVCPKYHLM-KDATAFCAELL---HVKQQDCRS6
CeRSVPKEV----EYVLPRDQKLL--EDAFDITIADPLVIDIPIEDVAIPENVP--IHHESCDCRS7_MuAGRPA
DRVER-----VT----QALRSALDSCTS-----------DCRS7_HuSGRLQERAEQ-----VS----RALQPAL
DSYFHPP---------IL-17R_HuPGRMHRVGELSGDNYLRS---PGGRQLRAALDRFRDWQVRCPDWIL-17R
MuPGRMHHVRELTGDNYLQS---PSGRQLKEAVLRFQEWQTQCPDWDCRS10p____pRGPL--__-_-____pT
LQWPL-______________DCRS10_Mup____pRGPL--_________pTLQWpL-_________-____DCR
S9_HuATSWGRLGAR-----------QRRQSRLELCSR-----------DCRSB_HuPGQHTRQGSR-----RNY
FRSKSGRSLWAICNMHQFIDEEPDWIL-17R
CeANVTQNISEA------Q------IHEWNLCASRMMSFFVRNPNWDCRS6_HuVS----AGKR-----------
--SQACHDGCCSL----------DCRS6 CeDSIDSRNNSK-------------THSTDSGVSSLSS----NS--
V1'O O1/90358 41 PCT/USO1 /1 G7G7 Table 6 shows comparison of the available
sequences of primate, rodent, and various other receptors. Various
conserved residues are aligned and indicated. The structually homologous
cytoplasmic domains most likely signal through pathways like IL-17, e.g.,
through NFkB. Similar to IL-1 signalling, it is likely that these receptors
are 5 invloved in innate immunity and/or development. As used herein, the
term DCRS shall be used to describe a protein comprising amino acid
sequences shown in Tables 1-5, respectively. In many cases, a substantial
fragment thereof will be functionally or structurally equivalent,
including, e. g., an extracellular or intracellular domain. The invention
also includes a protein variation of 10 the respective DCRS allele whose
sequence is provided, e.g., a mutein or soluble extracellular construct.
Typically, such agoiusts or antagonists will exhibit less than about 10%
sequence differences, and thus will often have between 1 and 11
substitutions, e.g., 2-, 3-, 5-, 7-fold, and others. It also encompasses
allelic and other variants, e.g., natural polymorphic, of the protein
described. Typically, it will bind to its corresponding 15 biological
ligand, perhaps in a dimerized state with an alpha receptor subunit, with
high affiiuty, e.g., at least about 100 nM, usually better than about 30
nM, preferably better than about 10 nM, and more preferably at better than
about 3 nM. The term shall also be used herein to refer to related
naturally occurnng fornls, e.g., alleles, polymorpluc variants, and
metabolic variants of the mammalian protein. Preferred forms of the 20
receptor complexes will bind the appropriate ligand with an affinity and
selectivity appropriate for a ligand-receptor interaction. This invention
also encompasses combinations of proteins or peptides having substantial
amino acid sequence identity with an amino acid sequence in Tables 1-5. It
will include sequence variants with relatively few residue substitutions,
e.g., preferably 25 less than about 3-5. A substantial polypeptide
"fragment", or "segment", is a stretch of amino acid residues of at least
about 8 amino acids, generally at least 10 amino acids, more generally at
least 12 amino acids, often at least 14 amino acids, more often at least 16
amino acids, typically at least 18 amino acids, more typically at least 20
amino acids, usually at least 30 22 amino acids, more usually at least 24
amino acids, preferably at least 26 amino acids, more preferably at least
28 amino acids, and, in particularly preferred embodiments, at least about
30 or more amino acids. This includes, e.g., 40, 50, 60, 70, 85, l00, 115,
l30, 150, and other lengths. Sequences of segments of different proteins
can be compared to one another over appropriate length stretches, typically
between conserved motifs. In 35 many situations, fragments may exhibit
functional properties of the intact subunits, e.g., the extracellular
domain of the transmembrane receptor may retain the ligand binding
features, and may be used to prepare a soluble receptor-like complex.   WO
01/903s8 PCT/US01/11767 42 Amino acid sequence homology, or sequence
identity, is determined by optimizing residue matches. In some comparisons,
gaps may be introduces, as required. See, e.g., Needleham, et al., (1970)
J. Mol. Biol. 48:443-453; Sankoff, et al., (l983) chapter one in Time
Warps, String, Edits, and Macromolecules: The Theorv and Practice 5 of
Sequence Comparison, .4ddison-Wesley, Reading, MA; and software packages
from W telliGenetics, Mountain View, CA; and the University of Wisconsin
Genetics Computer Group (GCG), Madison, WI; each of which is incorporated
herein by reference. This changes when considering conservative
substitutions as matches. Conservative substitutions typically include
substitutions within the following groups: glycine, 10 alanine; valine,
isoleucine, leucine; aspartic acid, glutamic acid; asparagine, glutamine;
serine, threonine; lysine, arginine; and phenylalanine, tyrosine.
Homologous amino acid sequences are intended to include natural allelic and
interspecies variations in the cytokine sequence. Typical homologous
proteins or peptides will have from 50-I00% homology (if gaps can be
introduced), to 60-100% homology (if conservative 15 substitutions are
included) with an amino acid sequence segment of, e.g., Table 3 or 4.
Homology measures will be at least about 70%, generally at least 76%, more
generally at least 81%, often at least 85%, more often at least 88%,
typically at least 90%, more typically at least 92%, usually at least 94%,
more usually at least 95%, preferably at least 96%, and more preferably at
Ieast 97%, and in particularly preferred embodiments, at 20 least 98% or
more. The degree of homology will vary with the length of the compared
segments. Homologous proteins or peptides, such as the allelic variants,
will share most biological activities with the embodiments described in
Tables 1-5. 



As used herein, the term "biological activity" is used to describe, without
limitation, effects on inflammatory responses, innate immunity, and/or
morphogeruc 25 development by cytokine-like ligands. For example, these
receptors should mediate phosphatase or phosphorylase activities, which
activities are easily measured by standard procedures. See, e.g., Hardie,
et al. (eds. l995) The Protein Kinase FactBook vols. I and II, Academic
Press, San Diego, CA; Hanks, et al. (1991) Meth. Enz iol. 200:38-62;
Hunter, et al. (1992) Cell 70:375-388; Lewin (1990) Cell 61:743-752; Pines,
et al. (1991) 30 Cold Spring Harbor Svmp. Ouant. Biol. 56:449-463; and
Parker, et al. (1993) Nature 363:736-738. The receptors, or portions
thereof, may be useful as phosphate labeling enzymes to Iabel general or
specific substrates. The subunits may also be functional immunogens to
elicit recognizing antibodies, or antigens capable of binding antibodies.
The terms Iigand, agonist, antagonist, and analog of, e.g., a DCRS8 or
DCRS9, 35 include molecules that modulate the characteristic cellular
responses to cytokine ligand proteins, as well as molecules possessing the
more standard structural binding competition features of Iigand-receptor
interactions, e.g., where the receptor is a natural   WO O1/90358
PCT/USO1/16767 43 receptor or an antibody. The cellular responses likely
are typically mediated through receptor tyrosine kinase pathways. Also, a
ligand is a molecule which serves either as a natural ligand to which said
receptor, or an analog thereof, binds, or a molecule which is a functional
analog of the S natural ligand. The functional analog may be a ligand with
structural modifications, or may be a wholly unrelated molecule which has a
molecular shape which interacts with the appropriate ligand binding
determinants. The ligands may serve as agonists or antagonists, see, e.g.,
Goodman, et al. (eds. 1990) Goodman & Gilman's: The Pharmacological Bases
of Therapeutics, Pergamon Press, New York. 10 Rational drug design may also
be based upon structural studies of the molecular shapes of a receptor or
antibody and other effectors or ligands. See, e.g., Herz, et al. (1997) J.
Recept. Signal Transduct. Res. 17:671-776; and Chaiken, et al. (1996)
Trends Biotechnol. 14:369-375. Effectors rnay be other proteins which
mediate other functions in response to ligand binding, or other proteins
which normally interact with the receptor. 15 One means for deterniining
which sites interact with specific other proteins is a physical structure
determination, e.g., x-ray crystallography or 2 dimensional NMR teclvuques.
These will provide guidance as to which amino acid residues form molecular
contact regions. For a detailed description of protein structural
determination, see, e.g., Blundell and Johnson (1976) Protein
Cr~stalloagraphy, Academic Press, New York, which is 20 hereby incorporated
herein by reference. II. Activities The cytokine receptor-like proteins
will have a number of different biological activities, e.g., modulating
cell proliferation, or in phosphate metabolism, being added to 25 or
removed from specific substrates, typically proteins. Such will generally
result in modulation of an inflammatory function, other innate immunity
response, or a morphological effect. The subunit will probably have a
specific low affinity binding to the ligand. The DCRSB and DCRS9 have
characteristic motifs of receptors signaling through 30 the JAK pathway.
See, e.g., Ihle, et al. (1997) Stem Cells 15(suppl. 1):105-111;
Silvennoinen, et al. (1997) APMIS 105:497-509; Levy (1997) Cytokine Growth
Factor Review 8:81-90; Winston and Hunter (1996) Current Biol. 6:668-671;
Barrett (1996) Baillieres Clin. Gastroenterol. 10:1-15; and Briscoe, et al.
(1996) Philos. Trans. R. Soc. Lond. B. Bxol. Sci. 351:l67-171. 35 The
biological activities of the cytokine receptor subunits will be related to
addition or removal of phosphate moieties to substrates, typically in a
specific manner, but occasionally in a non specific manner. Substrates may
be identified, or conditions for   WO 01/903s8 44 PCT/US01/167G7 enzymatic
activity may be assayed by standard methods, e.g., as described in Hardie,
et al. (eds. 1995) The Protein Kinase FactBook vols. I and II, Academic
Press, San Diego, CA; Hanks, et al. (1991) Meth. Enzvmol. 200:38-62;
Hunter, et al. (l992) Cell 70:375388; Lewin (1990) Cell 61:743-752; Pines,
et al. (1991) Cold Spring Harbor S~np. 



5 Quant. Biol. 56:449-463; and Parlcer, et al. (1993) Nature 363:736-738.
The receptor subunits may combine to form functional complexes, e.g., which
may be useful for binding ligand or preparing antibodies. These will have
substantial diagnostic uses, including detection or quantitation. 10 III.
Nucleic Acids This invention contemplates use of isolated nucleic acid or
fragments, e.g., which encode these or closely related proteins, or
fragments thereof, e.g., to encode a corresponding polypeptide, preferably
one which is biologically active. In addition, this invention covers
isolated or recombinant DNAs which encode combinations of such 15 proteins
or polypeptides having characteristic sequences, e.g., of the DCRSs.
Typically, the nucleic acid is capable of hybridizing, under appropriate
conditions, with a nucleic acid sequence segment shown in Tables 1-5, but
preferably not with a corresponding segment of other receptors described in
Table 6. Said biologically active protein or polypeptide can be a full
length protein, or fragment, and will typically have a segment of 20 amino
acid sequence highly homologous, e.g., exhibiting significant stretches of
identity, to one shown in Tables 1-5. Further, this invention covers the
use of isolated or recombinant nucleic acid, or fragments thereof, which
encode proteins having fragments which are equivalent to the DCRS8 or DCRS9
proteins. The isolated nucleic acids can have the respective regulatory
sequences in the 5' and 3' flanks, e.g., promoters, 25 enhancers, poly-A
addition signals, and others from the natural gene. Combinations, as
described, are also provided. An "isolated" nucleic acid is a nucleic acid,
e.g., an RNA, DNA, or a mixed polymer, which is substantially pure, e.g.,
separated from other components which naturally accompany a native
sequence, such as ribosomes, polymerases, and flanking 30 genomic sequences
from the originating species. The term embraces a nucleic acid sequence
which has been removed from its naturally occurring environment, and
includes recombinant or cloned DNA isolates, which are thereby
distinguishable from naturally occurring compositions, and chemically
synthesized analogs or analogs biologically synthesized by heterologous
systems. A substantially pure molecule includes isolated 35 forms of the
molecule, either completely or substantially pure. An isolated nucleic acid
will generally be a homogeneous composition of molecules, but will, in some
embodiments, contain heterogeneity, preferably minor. This   W O 111 /9038
45 PCT/US01/1G7G7 heterogeneity is typically found at the polymer ends or
portions not critical to a desired biological function or activity. A
"recombinant" nucleic acid is typically defined either by its method of
production or its structure. In reference to its method of production,
e.g., a product made 5 by a process, the process is use of recombinant
nucleic acid techniques, e.g., involving human intervention in the
nucleotide sequence. Typically this intervention involves in vitro
manipulation, although under certain circumstances it may involve more
classical animal breeding techniques. Alternatively, it can be a nucleic
acid made by generating a sequence comprising fusion of two fragments which
are not naturally contiguous to each 10 other, but is meant to exclude
products of nature, e.g., naturally occurnng mutants as found in their
natural state. Thus, for example, products made by transforming cells with
an unnaturally occurring vector is encompassed, as are nucleic acids
comprising sequence derived using any synthetic oligonucleotide process.
Such a process is often done to replace a codon with a redundant codon
encoding the same or a conservative amino acid, 15 while typically
introducing or removing a restriction enzyme sequence recognition site.
Alternatively, the process is performed to join together nucleic acid
segments of desired functions to generate a single genetic entity
comprising a desired combination of functions not found in the conmionly
available natural fornis, e.g., encoding a fusion protein. Restriction
enzyme recognition sites are often the target of such artificial 20
manipulations, but other site specific targets, e.g., promoters, DNA
replication sites, regulation sequences, control sequences, or other useful
features may be incorporated by design. A similar concept is intended for a
recombinant, e.g., fusion, polypeptide. This will include a dimeric repeat.
Specifically included are synthetic nucleic acids which, by genetic code
redundancy, encode equivalent polypeptides to fragments of DCRSs and 25
fusions of sequences from various different related molecules, e.g., other
cytokine receptor family members. A "fragment" in a nucleic acid context is
a contiguous segment of at least about 17 nucleotides, generally at least
21 nucleotides, more generally at least 25 nucleotides, ordinarily at least
30 nucleotides, more ordinarily at least 35 nucleotides, often at least 39
30 nucleotides, more often at least 45 nucleotides, typically at Ieast 50
nucleotides, more typically at least 55 nucleotides, usually at least 60
nucleotides, more usually at least 66 nucleotides, preferably at least 72
nucleotides, more preferably at least 79 nucleotides, and in particularly
preferred embodiments will be at least 85 or more nucleotides. Typically,
fragments of different genetic sequences can be compared to one another
over 35 appropriate length stretches, particularly defined segments such as
the domains described below.   W O 01 /90358 



46 PCT/USO1/167G7 A nucleic acid which codes for the DCRS8 or DCRS9 will be
particularly useful to identify genes, mRNA, and cDNA species which code
for itself or closely related proteins, as well as DNAs which code for
polymorphic, allelic, or other genetic variants, e.g., from different
individuals or related species. Preferred probes for such screens are 5
those regions of the interleukin which are conserved between different
polymorphic variants or which contain nucleotides which lack specificity,
and will preferably be full length or nearly so. In other situations,
polymorphic variant specific sequences will be more useful. This invention
further covers r ecombinant nucleic acid molecules and fragments 10 having
a nucleic acid sequence identical to or highly homologous to the isolated
DNA set forth herein. In particular, the sequences will often be operably
linked to DNA segments which control transcription, translation, and D1~TA
replication. These additional segments typically assist in expression of
the desired nucleic acid segment. Homologous, or highly identical, nucleic
acid sequences, when compared to one 15 another, e. g., DCRS 8 sequences,
exhibit significant similarity. The standards for homology in nucleic acids
are either measures for homology generally used in the art by sequence
comparison or based upon hybridization conditions. Comparative
hybridization conditions are described in greater detail below. Substantial
identity in the nucleic acid sequence comparison context means either 20
that the segments, or their complementary strands, when compared, are
identical when optimally aligned, with appropriate nucleotide insertions or
deletions, in at least about 60% of the nucleotides, generally at least
66%, ordinarily at least 71 %, often at least 76%, more often at least 80%,
usually at least 84%, more usually at least 88%, typically at least 91%,
more typically at least about 93%, preferably at least about 95%, more
preferably at 25 least about 96 to 98% or more, and in particular
embodiments, as high at about 99% or more of the nucleotides, including,
e.g., segments encoding structural domains such as the segments described
below. Alternatively, substantial identity will exist when the segments
will hybridize under selective hybridization conditions, to a strand or its
complement, typically using a sequence derived fxom Tables 1-5. Typically,
selective 30 hybridization will occur when there is at least about 55%
homology over a stretch of at least about 14 nucleotides, more typically at
least about 65%, preferably at least about 75%, and more preferably at
least about 90%. See, Kanehisa (1984) Nucl. Acids Res. 12:203-213, which is
incorporated herein by reference. The length of homology comparison, as
described, may be over longer stretches, and in certain embodiments will 35
be over a stretch of at least about 17 nucleotides, generally at least
about 20 nucleotides, ordinarily at least about 24 nucleotides, usually at
least about 28 nucleotides, typically at least about 32 nucleotides, more
typically at least about 40 nucleotides, preferably at least   WO 01/903a8
47 PCT/USO1/167G7 about SO nucleotides, and more preferably at least about
7S to 100 or more nucleotides. This includes, e.g., 12S, 150, 175, 200,
22S, 246, 273, and other lengths. Stringent conditions, in referring to
homology in the hybridization context, will be stringent combined
conditions of salt, temperature, organic solvents, and other parameters S
typically controlled in hybridization reactions. Stringent temperature
conditions will usually include temperatures iii excess of about 30 C, more
usually in excess of about 37 C, typically in excess of about 45 C, more
typically in excess of about SS C, preferably in excess of about 6S C, and
more preferably in excess of about 70 C. Stringent salt conditions will
ordinarily be less than about S00 mM, usually less than about 400 mM, 10
more usually less than about 300 mM, typically less than about 200 mM,
preferably less than about 100 mM, and more preferably less than about 80
mM, even down to less than about 20 mM. However, the combination of
parameters is much more important than the measure of any single parameter.
See, e.g., Wetmur and Davidson (1968) J. Mol. Biol. 31:349-370, which is
hereby incorporated herein by reference. 1 S The isolated DNA can be
readily modified by nucleotide substitutions, nucleotide deletions,
nucleotide insertions, and inversions of nucleotide stretches. These
modifications result in novel DNA sequences which encode this protein or
its derivatives. These modified sequences can be used to produce mutant
proteins (muteins) or to enhance the expression of variant species.
Enhanced expression may involve gene 20 amplification, increased
transcription, increased translation, and other mechanisms. Such mutant
DCRSB-like derivatives include predetermined or site-specific mutations of
the protein or its fragments, including silent mutations using genetic code
degeneracy. "Mutant DCRSB" as used herein encompasses a polypeptide
otherwise falling within the homology definition of the DCRS8 as set forth
above, but having an amino acid sequence 2S which differs from that of
other cytokine receptor-like proteins as found in nature, whether by way of
deletion, substitution, or insertion. In particular, "site specific mutant
DCRSB" encompasses a protein having substantial sequence identity with a
protein of Table 3, and typically shares most of the biological activities
or effects of the forms disclosed herein. 30 Although site specific
mutation sites are predetermined, mutants need not be site specific.
Mammalian DCRS8 mutagenesis can be achieved by making amino acid insertions
or deletions in the gene, coupled with expression. Substitutions,
deletions, insertions, or many combinations may be generated to arrive at a
final construct. Insertions include amino- or carboxy- terminal fusions.
Random mutagenesis can be 3S conducted at a target codon and the expressed
mammalian DCRS mutants can then be screened for the desired activity,
providing some aspect of a structure-activity relationship. Methods for
making substitution mutations at predetermined sites in DNA   VVO 01/'103s8



48 PCT/USO1/1G7G7 having a known sequence are well known in the art, e.g.,
by M13 primer mutagenesis. See also Sambrook, et al. (1989) and Ausubel, et
al. (1987 and periodic Supplements). The mutations in the DNA normally
should not place coding sequences out of reading frames and preferably will
not create complementary regions that could hybridize 5 to produce
secondary mRNA structure such as loops or hairpins. The phosphoramidite
method described by Beaucage and CazTUthers (1981) Tetra. Letts.
22:1859-1862, will produce suitable synthetic DNA fi agnzents. A double
stranded fragment will often be obtained either by synthesizing the
complementary strand and annealing the strand together under appropriate
conditions or by adding the 10 complementary strand using DNA polymerase
with an appropriate primer sequence. Polymerase chain reaction {PCR)
teclnuques can often be applied in mutagenesis. Alternatively, mutagenesis
primers are commonly used methods for generating defined mutations at
predetermined sites. See, e.g., Innis, et al. (eds. 1990) PCR Protocols: A
Guide to Methods and Applications Academic Press, San Diego, CA; and
Dieffenbach 15 and Dvelcsler (l995; eds.) PCR Primer: A Laboratory Manual
Cold Spring Harbor Press, CSH, NY. Certain embodiments of the invention are
directed to combination compositions comprising the receptor or ligand
sequences described. In other embodiments, functional portions of the
sequences may be joined to encode fusion proteins. In other forms, 20
variants of the described sequences may be substituted. IV. Proteins,
Peptides As described above, the present invention encompasses primate
DCRS6-10, e.g., whose sequences are disclosed in Tables 1-5, and described
above. Allelic and other 25 variants are also contemplated, including,
e.g., fusion proteins combining portions of such sequences with others,
including, e.g., epitope tags and functional domains. The present invention
also provides recombinant proteins, e.g., heterologous fusion proteins
using segments from these primate or rodent proteins. A heterologous fusion
protein is a fusion of proteins or segments wluch are naturally not
normally fused 30 in the same manner. Thus, the fusion product of, e.g., a
DCRS8 with another cytokine receptor is a continuous protein molecule
having sequences fused in a typical peptide linkage, typically made as a
single translation product and exhibiting properties, e.g., sequence or
antigenicity, derived from each source peptide. A similar concept applies
to heterologous nucleic acid sequences. Combinations of various designated
proteins into 35 complexes are also provided. In addition, new constructs
may be made from combining similar functional or structural domains from
other related proteins, e.g., cytokine receptors or Toll-like   WO 01/9038
49 PCT/USO1/1G767 receptors, including species variants. For example,
ligand-binding or other segments may be "swapped" between different new
fusion polypeptides or fragments. See, e.g., Cunningharn, et al. (1989)
Science 243:1330-1336; and O'Dowd, et al. (I988) J. Biol. Chem. 263:
l5985-15992, each of which is incorporated herein by reference. Thus, new 5
chimeric polypeptides exhibiting new combinations of specificities will
result from the functional linkage of receptor-binding specificities. For
example, the ligand binding domains from other related receptor molecules
may be added or substituted for other domains of this or related proteins.
The resulting protein will often have hybrid function and properties. For
example, a fusion protein may include a targeting domain which may 10 serve
to provide sequestering of the fusion protein to a particular subcellular
organelle. Candidate fusion partners and sequences can be selected from
various sequence data bases, e.g., GenBanl:, c/o InteIliGenetics, Mountain
View, CA; and BCG, University of Wisconsin Biotechnology Computing Group,
Madison, WI, which are each incorporated her ein by refer ence. In
particular, combinations of polypeptide sequences 15 provided in Tables 1-5
are particularly preferred. Variant forms of the proteins may be
substituted in the described combinations. 



The present invention particularly provides rnuteins which bind
cytokine-like ligands, and/or which are affected in signal transduction.
Structural alignment of human DCRSs with other members of the cytokine
receptor family show conserved 20 features/residues. See Table 6. Alignment
of the human DCRSB sequence with other members of the cytokine receptor
family indicates various struch~ral and functionally shared features. See
also, Bazan, et al. {1996) Nature 379:591; Lodi, et al. (1994) Science
263:1762-1766; Sayle and Milner-White (1995) TIBS 20:374-376; and
Gronenberg, et al. (1991) Protein En ineering 4:263-269. 25 Substitutions
with either mouse sequences or human sequences are particularly preferred.
Conversely, conservative substitutions away from the ligand binding
interaction regions will probably preserve most signaling activities; and
conservative substitutions away from the intracellular domains will
probably preserve most ligand binding properties. 30 "Derivatives" of the
primate DCRSB include amino acid sequence mutants, glycosylation variants,
metabolic derivatives and covalent or aggregative conjugates with other
chemical moieties. Covalent derivatives can be prepared by linkage of
functionalities to groups which are found in the DCRS8 amino acid side
chains or at the N- or C- termini, e.g., by means which are well known in
the art. These derivatives can. 35 include, without limitation, aliphatic
esters or amides of the carboxyl terminus, or of residues containing
carboxyl side chains, O-acyl derivatives of hydroxyl group-containing
residues, and N-acyl derivatives of the amino terminal amino acid or
amino-group   WO O1/9038 50 PCT/USU1/16>767 containing residues, e.g.,
lysine or arginine. Acyl groups are selected from the group of
allcyl-moieties, including C3 to C18 normal alkyl, thereby forming alkanoyl
amyl species. In particular, glycosylation alterations are included, e.g.,
made by modifying the glycosylation patterns of a polypeptide during its
synthesis and processing, or in further 5 processing steps. Particularly
preferred means for accomplishing this are by exposing the polypeptide to
glycosylating enzymes derived from cells which normally provide such
processing, e.g., mammalian glycosylation enzymes. Deglycosylation enzymes
are also contemplated. Also embraced are versions of the same primary amino
acid sequence which have other minor modifications, including
phosphorylated amino acid residues, 10 e.g., phosphotyrosine,
phosphoserine, or phosphothreonine. A maj or group of derivatives are
covalent conj ugates of the receptors or fragments thereof with other
proteins of polypeptides. These derivatives can be synthesized in
recombinant culture such as N- or C-terminal fusions or by the use of
agents la~own in the art for their usefulness in cross-linking proteins
through reactive side groups. Preferred 15 derivatization sites with
cross-linking agents are at free amino groups, carbohydrate moieties, and
cysteine residues. Fusion polypeptides between the receptors and other
homologous or heterologous proteins are also provided. Homologous
polypeptides may be fusions between different receptors, resulting in, for
instance, a hybrid protein exhibiting binding specificity for 20 multiple
different cytokine ligands, or a receptor wluch may have broadened or
weakened specificity of substrate effect. Likewise, heterologous fusions
may be constructed which would exhibit a combination of properties or
activities of the derivative proteins. Typical examples are fusions of a
reporter polypeptide, e.g., luciferase, with a segment or domain of a
receptor, e.g., a ligand-binding segment, so that the presence or location
of a desired 25 ligand may be easily determined. See, e.g., Dull, et al.,
U.S. Patent No. 4,8S9,609, which is hereby incorporated herein by
reference. Other gene fusion partners iliclude glutathione-S-transferase
(GST), bacterial 13-galactosidase, trpE, Protein A,13-lactamase, alpha
amylase, alcohol dehydrogenase, and yeast alpha mating factor. See, e.g.,
Godowski, et al. (1988) Science 241:812-816. Labeled proteins will often be
substituted 30 in the described combinations of proteins. The
phosphoramidite method described by Beaucage and Camzthers (1981) Tetra.
Letts. 22:1859-1862, will produce suitable synthetic DNA fragments. A
double stranded fragment will often be obtained either by synthesizing the
complementary strand and annealing the strand together under appropriate
conditions or by adding the 35 complementary strand using DNA polymerase
with an appropriate primer sequence. Such polypeptides may also have amino
acid residues which have been chemically modified by phosphorylation,
sulfonation, biotinylation, or the addition or removal of   



WO 01/903s8 PCT/US01/1fi767 S1 other moieties, particularly those which
have molecular shapes similar to phosphate groups. In some embodiments, the
modifications will be useful labeling reagents, or serve as purification
targets, e.g., affinity ligands. Fusion proteins will typically be made by
either recombinant nucleic acid methods S or by synthetic polypeptide
methods. Techniques for nucleic acid manipulation and expression are
described generally, for example, in Sambrook, et al. (1989) Molecular
Cloning: A Laboratory Manual (2d ed.}, Vols. 1-3, Cold Spring Harbor
Laboratory, acid Ausubel, et al. (eds. 1987 and periodic supplements)
Current Protocols in Molecular Biolo , Greene/Wiley, New York, which are
each incorporated herein by reference. 10 Techniques for synthesis of
polypeptides are described, for example, in Merrifield (1963) J. Amer.
Chem. Soc. 8S:2149-21 S6; Merrifield (1986) Science 232: 341-347; and
Atherton, et al. (1989) Solid Phase Peptide Synthesis: A Practical
Auproach, IRL Press, Oxford; each of which is incorporated herein by
reference. See also Dawson, et al. (1994) Science 266:776-779 for methods
to make larger polypeptides. 1S This invention also contemplates the use of
derivatives of a DCRS8 other than variations in amino acid sequence or
glycosylation. Such derivatives may involve covalent or aggregative
association with chemical moieties. These derivatives generally fall into
three classes: ( 1 ) salts, (2) side chain and terminal residue covalent
modifications, and (3) adsorption complexes, for example with cell
membranes. Such covalent or 20 aggregative derivatives are useful as
immunogens, as reagents in immunoassays, or in purification methods such as
for affinity purification of a receptor or other binding molecule, e.g., an
antibody. For example, a cytokine ligand can be immobilized by covalent
bonding to a solid support such as cyanogen bromide-activated Sepharose, by
methods which are well known in the art, or adsorbed onto polyolefin
surfaces, with or 2S without glutaraldehyde cross-linking, for use in the
assay or purification of a cytokine receptor, antibodies, or other similar
molecules. The ligand can also be labeled with a detectable group, for
example radioiodinated by the chloramine T procedure, covalently bound to
rare earth chelates, or conjugated to another fluorescent moiety fox use in
diagnostic assays. 30 A combination, e.g., including a DCRSB, of this
invention can be used as an immunogen for the production of antisera or
antibodies specific, e.g., capable of distinguishing between other cytokine
receptor family members, for the combinations described. The complexes can
be used to screen monoclonal antibodies or antigenbinding fragments
prepared by immunization with various forms of impure preparations 35
containing the protein. In particular, the term "antibodies" also
encompasses antigen binding fragments of natural antibodies, e.g., Fab,
Fab2, Fv, etc. The purified DCRS8 can also be used as a reagent to detect
antibodies generated in response to the presence of   1'~'O 01/90358 52
PCT/USIl1/16717 elevated levels of expression, or immmlological disorders
which lead to antibody production to the endogenous receptor. Additionally,
DCRS8 fragments may also serve as immunogens to produce the antibodies of
the present invention, as described Unmediately below. For example, this
invention contemplates antibodies having binding S affinity to or being
raised against the anuno acid sequences shown in Tables 1-S, fragments
thereof, or various homologous peptides. In particular, this invention
contemplates antibodies having binding affinity to, or having been raised
against, specific fragments which are predicted to be, or actually are,
exposed at the exterior protein surface of the native DCRSB or DCRS9.
Complexes of combinations of proteins will I O also be useful, and antibody
preparations thereto can be made. The blocking of physiological response to
the receptor ligands may result from the inhibition of binding of the
ligand to the receptor, likely through competitive inhibition. Thus, in
vitro assays of the present invention will often use antibodies or antigen
binding segments of these antibodies, or fragments attached to solid phase
substrates. These 1 S assays will also allow for the diagnostic
determination of the effects of either ligand binding region mutations and
modifications, or other mutations and modifications, e.g., which affect
signaling or enzymatic function. This invention also contemplates the use
of competitive drug screening assays, e.g., where neutralizing antibodies
to the receptor complexes or fiagments compete with a 20 test compound for
binding to a ligand or other antibody. In this manner, the neutralizing
antibodies or fragments can be used to detect the presence of a polypeptide
which shares one or more binding sites to a receptor and can also be used
to occupy binding sites on a receptor that might otherwise bind a ligand.
2S V. Making Nucleic Acids and Protein DNA which encodes the protein or
fragments thereof can be obtained by chemical synthesis, screening cDNA
libraries, or by screening genornic libraries prepared from a wide variety
of cell lines or tissue samples. Natural sequences can be isolated using
standard methods and the sequences provided herein, e.g., in Tables 1-S.
Other species 30 counterparts can be identified by hybridization
techniques, or by various PCR techniques, combined with or by searclung in
sequence databases, e.g., GenBank. This DNA can be expressed in a wide
variety of host cells for the synthesis of a 



full-length receptor or fragments which can in turn, for example, be used
to generate polyclonal or monoclonal antibodies; for binding studies; fox
construction and expression 3S of modified ligand binding or
kinase/phosphatase domains; and for structure/function studies. Variants or
fiagments can be expressed in host cells that are transformed or
transfected with appropriate expression vectors. These molecules can be
substantially   WO 01/903s8 53 PCTlUS01/1G7G7 free of protein or cellular
contaminants, other than those derived from the recombinant host, and
therefore are particularly useful in pharmaceutical compositions when
combined with a pharmaceutically acceptable carrier andJor diluent. The
protein, or portions thereof, may be expressed as fusions with other
proteins. Combinations of the described 5 proteins, or nucleic acids
encoding them, are particularly interesting. Expression vectors are
typically self replicating DNA or RNA constructs containing the desired
receptor gene or its fi~agments, usually operably linked to suitable
genetic control elements that are recognized in a suitable host cell. These
control elements are capable of effecting expression witl>in a suitable
host. The multiple genes 10 may be coordinately expressed, and may be on a
polycistronic message. The specific type of control elements necessary to
effect expression will depend upon the eventual host cell used. Genes ally,
the genetic control elements can include a prokaryotic promoter system or a
eukaryotic promoter expression control system, and typically include a
transcriptional promoter, an optional operator to control the onset of
transcription, 15 transcription enhancers to elevate the level of mRNA
expression, a sequence that encodes a suitable ribosome binding site, and
sequences that ternlinate transcription and translation. Expression vectors
also usually contain an origin of replication that allows the vector to
replicate independently of the host cell. The vectors of this invention
include those which contain DNA which encodes a 20 combination of proteins,
as described, or a biologically active equivalent polypeptide. The DNA can
be under the control of a viral promoter and can encode a selection marker.
Tlus invention further contemplates use of such expression vectors which
are capable of expressing eukaryotic cDNAs coding for such proteins in a
prokaryotic ox eukaryotic host, where the vector is compatible with the
host and where the eukaryotic cDNAs are 25 inserted into the vector such
that growth of the host containing the vector expresses the cDNAs in
question. Usually, expression vectors are designed for stable replication
in their host cells or for amplification to greatly increase the total
number of copies of the desirable gene per cell. It is not always necessary
to require that an expression vector replicate in a host cell, e.g., it is
possible to effect transient expression of the protein or its 30 fragments
in various hosts using vectors that do not contain a replication origin
that is recognized by the host cell. It is also possible to use vectors
that cause integration of the protein encoding portions into the host DNA
by recombination. Vectors, as used herein, comprise plasmids, viruses,
bacteriophage, integratable DNA fragments, and other vehicles which enable
the integration of DNA fragments into 35 the genome of the host. Expression
vectors are specialized vectors which contain genetic control elements that
effect expression of operably linked genes. Plasmids are the most commonly
used form of vector but all other forms of vectors which serve an
equivalent   W O 01 /903a8 54 PCT/USO1/16767 function and which are, or
become, known in the art are suitable for use herein. See, e.g., Pouwels,
et al. (1985 and Supplements) Cloning Vectors: A Laboratory Manual,
Elsevier, N.Y., and Rodriguez, et al. (eds. 1988) Vectors: A Surve~of
Molecular Cloning Vectors and Their Uses, Buttersworth, Boston, which are
incorporated herein by reference. Transformed cells are cells, preferably
mammalian, that have been transformed or transfected with vectors
constructed using recombinant DICTA techniques. Transformed host cells
usually express the desired proteins, but for purposes of cloning,
amplifying, and manipulating its DNA, do not need to express the subject
proteins. This invention further contemplates culturing transformed cells
in a nutrient medium, thus permitting the 10 proteins to accumulate. The
proteins can be recovered, either from the culture or, in certain
instances, from the culture medium. 



For purposes of this invention, nucleic sequences are operably linked when
they are functionally r elated to each other. For example, DNA for a
presequence or secretory leader is operably linked to a polypeptide if it
is expressed as a preprotein or participates 15 in directing the
polypeptide to the cell membrane or in secretion of the polypeptide. A
promoter is operably linked to a coding sequence if it controls the
transcription of the polypeptide; a ribosome binding site is operably
linked to a coding sequence if it is positioned to perniit translation.
Usually, operably linked means contiguous and in reading frame, however,
certain genetic elements such as repressor genes are not 20 contiguously
linked but still bind to operator sequences that in turn control
expression. Suitable host cells include prokaryotes, lower eukaryotes, and
higher eukaryotes. Prokaryotes include both gram negative and gram positive
organisms, e.g., E. coli and B. subtilis. Lower eukaryotes include yeasts,
e.g., S. cerevisiae and Picllia, and species of the genus Dictyosteliurn.
Higher eukaryotes include established tissue culture cell lines 25 from
animal cells, both of non-mammalian origin, e.g., insect cells, and birds,
and of manunalian origin, e.g., human, primates, and rodents. Prokaryotic
host-vector systems include a wide variety of vectors for many different
species. As used herein, E. coli and its vectors will be used generically
to include equivalent vectors used in other prokaryotes. A representative
vector for 30 amplifying DNA is pBR322 or many of its derivatives. Vectors
that can be used to express the receptor or its fragments include, but are
not limited to, such vectors as those containing the lac promoter
(pUC-series); trp promoter (pBR322-trp); Ipp promoter (the pIN-series);
lambda-pP or pR promoters (POTS); or hybrid promoters such as ptac
(pDR540). See Brosius, et al. (1988) "Expression Vectors Employing Lambda-,
trp-, lac-, 35 and Ipp-derived Promoters", in Vectors: A Survey of
Molecular Cloning Vectors and Their Uses, (eds. Rodriguez and Denhardt),
Buttersworth, Boston, Chapter 10, pp. 205-236, which is incorporated herein
by reference.   V1'O 01/903S8 55 PCT/USO1/16767 Lower eukaryotes, e.g.,
yeasts and Dictyostelium, may be transformed with DCRS8 sequence containing
vectors. For purposes of this invention, the most common lower eukaryotic
host is the baker's yeast, Saccharom cy es cerevisiae. It will be used to
generically represent lower eularyotes although a number of other strains
and species are 5 also available. Yeast vectors typically consist of a
replication origin (unless of the integrating type), a selection gene, a
promoter, DNA encoding the receptor or its fragments, and sequences for
translation terniination, polyadenylation, and transcription termination.
Suitable expression vectors for yeast include such constitutive promoters
as 3-phosphoglycerate kinase and various other glycolytic enzyme gene
promoters or such 10 inducible promoters as the alcohol dehydrogenase 2
promoter or metallothionine promoter. Suitable vectors include derivatives
of the following types: self replicating low copy number (such as the
YRp-series), self replicating lugh copy number (such as the YEp-series);
integrating types (such as the YIp-series), or mini-chromosomes (such as
the YCp-series). 15 Higher eukaryotic tissue culture cells are normally the
preferred host cells for expression of the functionally active interleukin
or receptor proteins. In principle, many higher eukaryotic tissue culture
cell lines are workable, e.g., insect baculovirus expression systems,
whether from an invertebrate or vertebrate source. However, mammalian cells
are preferred. Trasisfornzation or transfection and propagation of such
cells has become a 20 routine procedure. Examples of useful cell lines
include HeLa cells, Chinese hamster ovary (CHO) cell lines, baby rat
icidney {BRK) cell lines, insect cell lines, bird cell lines, and monkey
(COS) cell lines. Expression vectors for such cell lines usually include an
origin of replication, a promoter, a translation initiation site, RNA
splice sites (if genomic DNA is used), a polyadenylation site, and a
transcription termination site. These vectors 25 also usually contain a
selection gene or amplification gene. Suitable expression vectors may be
plasmids, viruses, or retroviruses carrying promoters derived, e.g., from
such sources as from adenovirus, SV40, parvoviruses, vaccinia virus, or
cytomegalovirus. Representative examples of suitable expression vectors
include pCDNAl; pCD, see Okayama, et al. (1985) Mol. Cell Biol.
5:1136-1142; pMClneo PolyA, see Thomas, et al. 30 (1987) Cell 51:503-512;
and a baculovirus vector such as pAC 373 or pAC 610. For secreted proteins
and some membrane proteins, an open reading frame usually encodes a
polypeptide that consists of a mature or secreted product covalently linked
at its N-terminus to a signal peptide. The signal peptide is cleaved prior
to secretion of the mature, or active, polypeptide. The cleavage site can
be predicted with a high degree of 35 accuracy from empirical rules, e.g.,
von-Heijne {1986) Nucleic Acids Research 14:46834690; and Nielsen, et al.
(1997) Protein En~. 10:1-12, and the precise amino acid composition of the
signal peptide often does not appear to be critical to its function, e.g.,
V1'O O1/1038 56 PCT/USO1/167G7 Randall, et al. (1989) Science 243:l
1S6-1159; and Kaiser, et al. (1987) Science 235:312317. The mature proteins
of the invention can be readily determined using standard methods. 



It will often be desired to express these polypeptides in a system which
provides a S specific or defined glycosylation pattern. In this case, the
usual pattern will be that provided naturally by the expression system.
However, the pattern will be modifiable by exposing the polypeptide, e.g.,
an unglycosylated form, to appropriate glycosylating proteins introduced
into a heterologous expression system. Fox example, the receptor gene may
be co-transformed with one or more genes encoding mammalian or other 10
glycosylating enzymes. Using this approach, certain mammalian glycosylation
patterns will be achievable in prokaryote or other cells. Expression in
prokaryote cells will typically lead to unglycosylated forms of protein.
The source of DCRS8 can be a eukaryotic or prokaryotic host expressing
recombinant DCRS8, such as is described above. The source can also be a
cell line, but 1 S other mammalian cell lines are also contemplated by this
invention, with the preferred cell line being from the human species. Now
that the sequences are known, the primate DCRS8 or DCRS9, fragments, or
derivatives thereof can be prepared by conventional processes for
s~nlthesizing peptides. These include processes such as are described in
Stewart and Young (1984) Solid Phase 20 Peptide Synthesis, Pierce Chemical
Co., Rockford, IL; Bodanszky and Bodanszky (1984) The Practice of Peptide
Synthesis, Springer-Verlag, New York; and Bodanszky (1984) The Principles
of Peptide S~esis, Springer-Verlag, New York; a11 of each which are
incorporated herein by reference. For example, an azide process, an acid
chloride process, an acid anhydride process, a mixed anhydride process, an
active ester process 25 (for example, p-nitrophenyl ester,
N-hydroxysuccinimide ester, or cyanomethyl ester), a carbodiimidazole
process, an oxidative-reductive process, or a dicyclohexylcarbodiimide
(DCCD)/additive process can be used. Solid phase and solution phase
syntheses are both applicable to the foregoing processes. Similar
techniques can be used with partial DCRS8 or DCRS9 sequences. 30 The DCRS8
proteins, fragments, or derivatives are suitably prepared in accordance
with the above processes as typically employed in peptide synthesis,
generally either by a so-called stepwise process which comprises condensing
an amino acid to the terminal amino acid, one by one in sequence, or by
coupling peptide fragments to the terminal amino acid. Amino groups that
are not being used in the coupling reaction 35 typically must be protected
to prevent coupling at an incorrect location. If a solid phase synthesis is
adopted, the C-terminal amino acid is bound to an insoluble carrier or
support through its carboxyl group. The insoluble carrier is not   WO
O1/9038 57 PCT/USO1/1G7G7 particularly limited as long as it has a binding
capability to a reactive carboxyl group. Examples of such insoluble
carriers include halomethyl resins, such as chloromethyl resin or
bromomethyl resin, hydroxymethyl resins, phenol resins,
tert-alkyloxycarbonylhydrazidated resins, and the like. 5 An amino
group-protected amino acid is bound in sequence through condensation of its
activated carboxyl group and the reactive amino group of the previously
fornied peptide or chaui, to synthesize the peptide step by step. After
synthesizing the complete sequence, the peptide is split off from the
insoluble carrier to produce the peptide. This solid-phase approach is
generally described by Merrifield, et al. (1963) in J. Am. Chem. 10 Soc.
85:2149-2156, which is incorporated herein by reference. The prepared
protein and fragments thereof can be isolated and purified rom the reaction
mixture by means of peptide separation, e.g., by extraction, precipitation,
electrophoresis, various forms of chromatography, and the like. The
receptors of this invention can be obtained in varying degrees of purity
depending upon desired uses. 15 Purification can be accomplished by use of
the protein purification techniques disclosed herein, see below, or by the
use of the antibodies herein described in methods of immunoabsorbant
affinity chromatography. This immunoabsorbant affinity chromatography is
earned out by first linking the antibodies to a solid support and then
contacting the linked antibodies with solubilized lysates of appropriate
cells, Iysates of 20 other cells expressing the receptor, or lysates or
supernatants of cells producing the protein as a result of DNA techniques,
see below. Generally, the purified protein will be at least about 40% pure,
ordinarily at least about 50% pure, usually at least about 60% pure,
typically at least about 70% pure, more typically at least about 80% pure,
preferable at least about 90% pure and more preferably 25 at least about
95% pure, and in particular embodiments, 97%-99% or more. Purity will
usually be on a weight basis, but can also be on a molar basis. Different
assays will be applied as appropriate. Individual proteins may be piu-ified
and thereafter combined. VI. Antibodies 30 Antibodies can be raised to the
various mammalian, e.g., primate DCRS8 or DCRS9 proteins and fragments
thereof, both in naturally occurring native forms and in their recombinant
forms, the difference being that antibodies to the active receptor are more
likely to recognize epitopes which are only present in the native
conformations. Denatured antigen detection can also be useful in, e.g.,
Western analysis. Anti-idiotypic 35 antibodies are also contemplated, which
would be useful as agonists or antagonists of a natural receptor or an
antibody.   



WO 01/90358 PCT/US01/1G767 58 Antibodies, including binding fragments and
single chain versions, against predetermined fragments of the protein can
be raised by immunization of animals with conjugates of the fragments with
immunogenic proteins. Monoclonal antibodies are prepared from cells
secreting the desired antibody. These antibodies can be screened for
binding to normal or defective protein, or screened for agonistic or
antagonistic activity. These monoclonal antibodies will usually bind with
at least a KD of about 1 mM, more usually at least about 300 ~M, typically
at least about 100p,M, more typically at least about 30 pM, preferably at
least about 10 pM, and more preferably at least about 3 ~M or better. 10
The antibodies, including antigen binding fragments, of this invention can
have sigiuficant diagnostic or therapeutic value. They can be potent
antagonists that bind to the receptor and inhibit binding to ligand or
inhibit the ability of the receptor to elicit a biological response, e.g.,
act on its substrate. They also can be useful as non-neutralizing
antibodies acid can be coupled to toxins or radionuclides to bind producing
cells, or cells 15 localized to the source of the interleukin. Further,
these ailtibodies can be conjugated to drugs or other therapeutic agents,
either directly or indirectly by means of a linker. The antibodies of this
invention can also be useful in diagnostic applications. As capture or
non-neutralizing antibodies, they might bind to the receptor without
inhibiting ligand or substrate binding. As neutralizing antibodies, they
can be useful in competitive 20 binding assays. They will also be useful in
detecting or quantifying ligand. They may be used as reagents for Western
blot analysis, or for immunoprecipitation or immunopurification of the
respective protein. Likewise, nucleic acids and proteins may be immobilized
to solid substrates for affinity purification or detection methods. The
substrates may be, e.g., solid resin beads or sheets of plastic. 25 Protein
fragments may be joined to other materials, particularly polypeptides, as
fused or covalently joined polypeptides to be used as immunogens. Mammalian
cytokine receptors and fragments may be fused or covalently linked to a
variety of immunogens, such as keyhole limpet hemocyanin, bovine serum
albumin, tetanus toxoid, etc. See (1969) MicrobioloQV, Hoeber Medical
Division, Harper and Row; Landsteiner (1962) 30 Specificity of Serological
Reactions, Dover Publications, New York; and Williams, et al. (1967)
Methods in Immunology and Immunochemistrv, Vol. 1, Academic Press, New
York; each of which is incorporated herein by reference, for descriptions
of methods of preparing polyclonal antisera. A typical method involves
hyperimmunization of an animal with an antigen. The blood of the animal is
then collected shortly after the 35 repeated immunizations and the gamma
globulin is isolated. In some instances, it is desirable to prepare
monoclonal antibodies from various mammalian hosts, such as mice, rodents,
primates, humans, etc. Description of   WO 01/903s8 59 PCT/US01/16767
techniques for preparing such monoclonal antibodies may be found in, e.g.,
Stites, et al. (eds.) Basic and Clinical ImmunoloQV (4th ed.), Lange
Medical Publications, Los Altos, CA, and references cited therein; Harlow
and Lane (1988) Antibodies: A Laboratorv Manual, CSH Press; Goding (1986)
Monoclonal Antibodies: Principles and Practice (2d 5 ed.) Academic Press,
New York; and particularly in Kohler and Milstein {1975) Nature
256:495-497, wl>ich discusses one method of generating monoclonal
antibodies. Each of these references is incorporated herein by reference.
Summarized briefly, this method involves inj ecting an animal with an
immunogen. The animal is then sacrificed and cells taken from its spleen,
which are then fused with myeloma cells. The result is a hybrid 10 cell or
"hybridoma" that is capable of reproducing in vitro. The population of
hybridomas is then screened to isolate individual clones, each of which
secrete a single antibody species to the immunogen. In tlus mariner, the
individual antibody species obtained are the products of immortalized and
cloned single B cells fiom the immune animal generated in response to a
specific site recognized on the immunogenic substance. 15 Other suitable
techniques involve in vitro exposure of lymphocytes to the antigenic
polypeptides or alternatively to selection of libraries of antibodies in
phage or similax vectors. See, Huse, et al. (1989) "Generation of a Large
Combinatorial Library of the Inun.unoglobulin Repertoire in Phage Lambda,"
Science 246:1275-1281; and Ward, et al. (1989) Nature 341:544-546, each of
which is incorporated herein by reference. The 20 polypeptides and
antibodies of the present invention may be used with or without
modification, including chimeric or humanized antibodies. Frequently, the
polypeptides and antibodies will be labeled by joining, either covalently
or non-covalently, a substance which provides for a detectable signal. A
wide variety of labels and conjugation techniques are known and are
reported extensively in both the scientific and patent 25 literature.
Suitable labels include radionuclides, enzymes, substrates, cofactors,
inhibitors, fluorescent moieties, chemiluminescent moieties, magnetic
particles, and the like. Patents, teaching the use of such labels include
U.S. Patent Nos. 3,817,837; 3,850,752; 3,939,350; 3,996,345; 4,277,437;
4,275,149; and 4,366,241. Also, recombinant or chimeric immunoglobulins may
be produced, see Cabilly, U.S. Patent No. 30 4,816,567; or made in
transgenic mice, see Mendez, et al. (1997) Nature Genetics 15:146156;
Abgenix; and Medarex. These references are incorporated herein by
reference. The antibodies of this invention can also be used for affinity
chromatography in isolating the DCRS8 proteins or peptides. Columns can be
prepared where the antibodies are linked to a solid support, e.g.,
particles, such as agarose, Sephadex, or the like, where 35 a cell lysate
may be passed through the column, the column washed, followed by increasing
concentrations of a mild denaturant, whereby the purified protein will be
WO O1/9038 PCT/US01/16767 60 



released. Alternatively, the protein may be used to purify antibody.
Appropriate cross absorptions or depletions may be applied. The antibodies
may also be used to screen expression libraries for particular expression
products. Usually the antibodies used in such a procedure will be labeled
with 5 a moiety allowing easy detection of presence of antigen by antibody
binding. Antibodies raised against a cytokine receptor will also be used to
raise antiidiotypic antibodies. These will be useful in detecting or
diagnosing various immunological conditions related to expression of the
protein or cells which express the protein. They also will be useful as
agonists or antagonists of the ligand, which may be 10 competitive
inhibitors or substitutes for naturally occurring ligands. A cytokine
receptor protein that specifically binds to or that is specifically
immunoreactive with an antibody generated against a defined immunogen, such
as an immunogen consisting of the amino acid sequence of SEQ ID NO: 14, is
typically determined in an immunoassay. The inununoassay typically uses a
polyclonal antiserum 15 which was raised, e.g., to a protein of SEQ ID NO:
14. This antiserum is selected to have low crossreactivity against other
cytokine receptor family members, preferably from the same species, and any
such crossreactivity is removed by immunoabsorption prior to use in the
immunoassay. In order to produce antisera for use in an immunoassay, the
protein, e.g., of SEQ 20 ID NO: 14, is isolated as described herein. For
example, recombinant protein may be produced in a mammalian cell line. An
appropriate host, e.g., an inbred strain of mice such as Balb/c, is
immunized with the selected protein, typically using a standard adjuvant,
such as Freund's adjuvant, and a standard mouse immunization protocol (see
Harlow and Lane, supra). Alternatively, a synthetic peptide derived from
the sequences 25 disclosed herein and conjugated to a carrier protein can
be used an imxnunogen. Polyclonal sera are collected and titered against
the immunogen protein in an immunoassay, e.g., a solid phase immunoassay
with the inununogen immobilized on a solid support. Polyclonal antisera
with a titer of 104 or greater are selected and tested for their cross
reactivity against other cytokine receptor family members using a
competitive 30 binding immunoassay such as the one described in Harlow and
Lane, supra, at pages 570573. Preferably at least two cytokine receptor
family members are used iil this determination. These cytokine receptor
family members can be produced as recombinant proteins and isolated using
standard molecular biology and protein chemistry techniques as described
herein. 35 Inununoassays in the competitive binding format can be used for
the crossreactivity determinations. For example, the protein of SEQ ID NO:
14 can be immobilized to a solid support. Proteins added to the assay
compete with the binding of   VVO O1/9038 61 PCT/USOI /167G7 the antisera
to the immobilized antigen. The ability of the above proteins to compete
with the binding of the antisera to the immobilized protein is compared to
the other proteins. The percent crossreactivity for the above proteins is
calculated, using standard calculations. Those antisera with less than 10%
crossreactivity with each of the proteins 5 listed above are selected and
pooled. The cross-reacting antibodies are then removed from the pooled
antisera by immunoabsorption with the above-listed proteins. The
immunoabsorbed and pooled antisera are then used in a competitive binding
immunoassay as described above to compare a second protein to the immunogen
protein (e.g., the DCRS8 like protein of SEQ ID NO: 14). In order to make
this comparison, the 10 two proteins are each assayed at a wide range of
concentr ations and the amount of each protein required to inhibit 50% of
the binding of the antisera to the immobilized protein is determined. If
the amount of the second protein required is less than twice the amount of
the protein of the selected protein or proteins that is required, then the
second protein is said to specifically bind to an antibody generated to the
immunogen. 15 It is understood that these cytokine receptor proteins are
members of a family of homologous proteins that comprise at least 9 so far
identified members, 6 mammalian and 3 worm embodiments. For a particular
gene product, such as the DCRSB, the ternz refers not only to the amino
acid sequences disclosed herein, but also to other proteins that are
allelic, non-allelic, or species variants. It is also understood that the
terms include 20 nonnatural mutations introduced by deliberate mutation
using conventional recombinant technology such as single site mutation, or
by excising short sections of DNA encoding the respective proteins, or by
substituting new amino acids, or adding new amino acids. Such minor
alterations typically will substantially maintain the inlmunoidentity of
the original molecule and/or its biological activity. Thus, these
alterations include proteins 25 that are specifcally immunoreactive with a
designated naturally occurnng DCRSB protein. The biological properties of
the altered proteins can be determined by expressing the protein in an
appropriate cell line and measuring the appropriate effect, e.g., upon
transfected lymphocytes. Particular protein modifications considered minor
would include conservative substitution of amino acids with similar
chemical properties, as 30 described above for the cytokine receptor family
as a whole. By aligning a protein optimally with the protein of the
cytokine receptors and by using the conventional immunoassays described
herein to determine immunoidentity, one can determine the protein
compositions of the invention. 35 VII. Kits and quantitation Both naturally
occurring and recombinant forms of the cytokine receptor like molecules of
this invention are particularly useful in kits and assay methods. For   



WO 01/903S8 62 PCT/USO1/167(7 example, these methods would also be applied
to screening for binding activity, e.g., ligands for these proteins.
Several methods of automating assays have been developed in recent years so
as to permit screening of tens of thousands of compounds per year. See,
e.g., a BIOMEK automated workstation, Beckman Instruments, Palo Alto,
California, and 5 Fodor, et al. (1991) Science 251:767-773, wluch is
incorporated herein by reference. The latter describes means for testing
binding by a plurality of defined polymers synthesized on a solid
substrate. The development of suitable assays to screen for a ligand or
agonist/antagonist homologous proteins can be greatly facilitated by the
availability of large amounts of purified, soluble cytokine receptors in an
active state such as is pr ovided 10 by this invention. Purified protein
can be coated directly onto plates for use in the aforementioned ligand
screeiung techniques. However, non-neutralizing antibodies to these
proteins can be used as capture antibodies to immobilize the respective
receptor on the solid phase, useful, e.g., in diagnostic uses. 15 This
invention also contemplates use of receptor subunit, fragments thereof,
peptides, and their fusion products in a variety of diagnostic kits acid
methods for detecting the presence of the protein or its ligand.
Alternatively, or additionally, antibodies against the molecules may be
incorporated into the kits and methods. Typically the kit will have a
compartment containing, e.g., a DCRS8 peptide or gene 20 segment or a
reagent which recognizes one or the other. Typically, recognition reagents,
in the case of peptide, would be a receptor or antibody, or in the case of
a gene segment, would usually be a hybridization probe. A preferred kit for
determining the concentration of DCRS8 in a sample would typically comprise
a labeled compound, e.g., ligand or antibody, having known binding 25
affinity for DCRSB, a source of DCRS8 (naturally occurnng or recombinant)
as a positive control, and a means for separating the bound from free
labeled compound, e.g., a solid phase for immobilizing the DCRS8 in the
test sample. Compartments containing reagents, acid instructions, will
normally be provided. Appropriate nucleic acid or protein containing kits
are also provided. 30 Antibodies, including antigen binding fragments,
specific for mammalian DCRS8 or a peptide fragment, or receptor fragments
ara useful in diagnostic applications to detect the presence of elevated
levels of ligand and/or its fragments. Diagnostic assays may be homogeneous
(without a separation step between free reagent and antibody-antigen
complex) or heterogeneous (with a separation step). Various commercial
assays exist, 35 such as radioimmunoassay (RIA), enzyme-linked
immunosorbent assay (ELISA), enzyme immunoassay (EIA), enzyme-multiplied
immunoassay technique (EMIT), substrate-labeled fluorescent immunoassay
(SLFIA) and the like. For example, unlabeled   VVO 01/903a8 63
PCT/USOl/lC7fi7 antibodies can be employed by using a second antibody which
is labeled and which r ecognizes the antibody to a cytokine receptor or to
a particular fi agment thereof. These assays have also been extensively
discussed in the literature. See, e.g., Harlow and Lane (1988) Antibodies:
A Laboratory Manual, CSH, and Coligan (ed. 1991 and periodic supplements)
Current Protocols In Immunoloay Greene/Wiley, New York. Anti-idiotypic
antibodies may have similar use to serve as agonists or antagonists of
cytokine receptors. These should be useful as therapeutic reagents under
appropriate circumstances. Frequently, the reagents for diagnostic assays
are supplied in kits, so as to 10 optimize the sensitivity of the assay.
For the subject invention, depending upon the nature of the assay, the
protocol, and the label, either labeled or unlabeled antibody, or labeled
ligand is provided. This is usually in conjunction with other additives,
such as buffers, stabilizers, materials necessary for signal production
such as substrates for enzymes, and the like. Preferably, the kit will also
contain instructions for proper use and 15 disposal of the contents after
use. Typically the kit has compartments for each useful reagent, and will
contain instructions for proper use and disposal of reagents. Desirably,
the reagents are provided as a dry lyophilized powder, where the reagents
may be reconstituted in an aqueous medium having appropriate concentrations
for performing the assay. 20 The aforementioned constituents of the
diagnostic assays may be used without modification or may be modified in a
variety of ways. For example, labeling may be achieved by covalently or
non-covalently j oining a moiety which dixectly or indirectly provides a
detectable signal. In many of these assays, a test compound, cytokine
receptor, or antibodies thereto can be labeled either directly or
indirectly. Possibilities for direct 25 labeling include label groups:
radiolabels such as 125I, enzymes (tJ.S. Pat. No. 3,645,090) such as
peroxidase and alkaline phosphatase, and fluorescent labels (CT.S. Pat. No.
3,940,475) capable of monitoring the change in fluorescence intensity,
wavelength shift, or fluorescence polarization. Both of the patents are
incorporated herein by reference. Possibilities for indirect labeling
include biotinylation of one constituent 30 followed by binding to avidin
coupled to one of the above label groups. There are also numerous methods
of separating the bound from the free ligand, or alternatively the bound
from the free test compound. The cytokine receptor can be immobilized on
various matrixes followed by washing. Suitable matrices include plastic
such as an ELISA plate, filters, and beads. Methods of immobilizing the
receptor to a 



35 matrix include, without limitation, direct adhesion to plastic, use of a
capture antibody, chemical coupling, and biotin-avidin. The last step in
this approach involves the precipitation of antibody/antigen complex by any
of several methods including those   VVO 01/9035S 64 PCT/USO1/1G7G7
utilizing, e.g., an organic solvent such as polyethylene glycol or a salt
such as ammonium sulfate. Other suitable separation techniques include,
without limitation, the fluorescein antibody magnetizable particle method
described in Rattle, et al. (l984) Clin. Chem. 30(9):1457-1461, and the
double antibody magnetic particle separation as described in 5 U.S. Pat.
No. 4,659,678, each of which is incorporated herein by reference. The
methods for linking protein or fragments to various labels have been
extensively reported in the literature and do not require detailed
discussion here. Many of the techniques involve the use of activated
carboxyl groups either through the use of carbodiimide or active esters to
form peptide bonds, the formation of thioethers by 10 reaction of a
mercapto group with an activated halogen such as chloroacetyl, or an
activated olefin such as maleimide, for linkage, or the like. Fusion
proteins will also find use in these applications. Another diagnostic
aspect of this invention involves use of oligonucleotide or polynucleotide
sequences taken from the sequence of an cytokine receptor. These 15
sequences can be used as probes for detecting levels of the respective
cytokine receptor in patients suspected of having an immunological
disorder. The preparation of both RNA and DNA nucleotide sequences, the
labeling of the sequences, and the preferred size of the sequences has
received ample description and discussion in the literature. Normally an
oligonucleotide probe should have at least about 14 nucleotides, usually at
least about 30 18 nucleotides, and the polynucleotide probes may be up to
several kilobases. Various labels may be employed, most commonly
radionuclides, particularly 32P. However, other techniques may also be
employed, such as using biotin modified nucleotides fox introduction into a
polynucleotide. The biotin then serves as the site for binding to avidin or
antibodies, which may be labeled with a wide variety of labels, such as
radionuclides, 25 fluorescers, enzymes, or the like. Alternatively,
antibodies may be employed which can recognize specific duplexes, including
DNA duplexes, RNA duplexes, DNA-RNA hybrid duplexes, or DNA-protein
duplexes. The antibodies in turn may be labeled and the assay carried out
where the duplex is bound to a surface, so that upon the formation of
duplex on the surface, the presence of antibody bound to the duplex can be
detected. The use of 30 probes to the novel RNA may be carried out in
conventional techniques such as nucleic acid hybridization, plus and minus
screening, recombinational probing, hybrid released translation (HRT), and
hybrid arrested translation (HART). Antisense nucleic acids, which may be
used to block protein expression, are also provided. See, e.g., Isis
Pharmaceuticals, Sequitur, Inc., or Hybridon. This also includes
amplification techniques 35 such as polymerase chain reaction {PCR).
Diagnostic kits which also test for the qualitative or quantitative
presence of other markers are also contemplated. Diagnosis or prognosis may
depend on the combination   VVO O1/9038 65 PCT/USO1/1G7G7 of multiple
indications used as markers. Thus, kits may test for combinations of
markers. See, e.g., Viallet, et al. (1989) Progress in Growth Factor Res.
1:89-97. VIII. Therapeutic Utility This invention provides reagents with
significant therapeutic value. See, e.g., Levitzki (1996) Curr. Onin. Cell
Biol. 8:239-244. The cytokine receptors (naturally occurring or
recombinant), fragments thereof, mutein receptors, and antibodies, along
with compounds identified as having binding affinity to the receptors or
antibodies, should be useful in the treatment of conditions exhibiting
abnormal expression of the 10 receptors of their ligands. Such abnormality
will typically be manifested by immunological disorders, e.g., innate
immunity, or developmentally. Additionally, this invention should provide
therapeutic value in various diseases or disorders associated with abnormal
expression or abnormal triggering of response to the ligand. For example,
the IL-1 ligands have been suggested to be involved in morphologic
development, e.g., 



15 dorso-ventral polarity determination, and immune responses, particularly
the primitive innate responses. See, e.g., Sun, et al. (1991) Eur. J.
Biochem. 196:247-254; and Hultmark (1994) Nature 367:116-117. Recombinant
cytokine receptors, muteins, agonist or antagoiust antibodies thereto, or
antibodies can be purified and then administered to a patient. These
reagents can be 20 combined for therapeutic use with additional active
ingredients, e.g., in conventional pharmaceutically acceptable carriers or
diluents, along with physiologically innocuous stabilizers and excipients.
These combinations can be sterile, e.g., filtered, and placed into dosage
forms as by lyophilization in dosage vials or storage in stabilized aqueous
preparations. This invention also contemplates use of antibodies or binding
fragments 25 thereof which are not complement binding. Ligand screening
using cytokine receptor or fragments thereof can be performed to identify
molecules having binding affinity to the receptors. Subsequent biological
assays can then be utilized to determine if a putative ligand can provide
competitive binding, which can block intrinsic stimulating activity.
Receptor fragments can be used 30 as a blocker or antagonist in that it
blocks the activity of ligand. Likewise, a compound having intrinsic
stimulating activity can activate the receptor and is thus an agonist in
that it simulates the activity of ligand, e.g., inducing signaling. This
invention further contemplates the therapeutic use of antibodies to
cytokina receptors as antagonists. The quantities of reagents necessary for
effective therapy will depend upon many 35 different factors, including
means of administration, target site, reagent physiological life,
pharmacological life, physiological state of the patient, and other
medicants administered. Thus, treatment dosages should be titrated to
optimize safety and efficacy. Typically,   WO 0119(1358 66 PCT/US01/11767
dosages used in vitro may provide useful guidance in the amounts useful for
in situ administration of these reagents. Animal testing of effective doses
for treatment of particular disorders will provide further predictive
indication of human dosage. Various considerations are described, e.g., in
Gilman, et al. (eds. l990) Goodman and Gilman's: 5 The Pharnlacolo~ical
Bases of Therapeutics, 8th Ed., Pergamon Press; and Remington's
Pharmaceutical Sciences, 17th ed. (1990), Mack Publishing Co., Easton,
Penn.; each of which is hereby incorporated herein by reference. Methods
for administration are discussed therein and below, e.g., for oral,
intravenous, intraperitoneal, or intramuscular administration, transdermal
diffusion, and others. Pharmaceutically acceptable carriers 10 will include
water, saline, buffers, and other compounds described, e.g., in the Merck
Index, Merck & Co., Rahway, New Jersey. Because of the likely high affinity
binding, or turnover numbers, between a putative ligand and its receptors,
low dosages of these reagents would be initially expected to be effective.
And the signaling pathway suggests extremely low amounts of ligand may have
effect. Thus, dosage ranges would ordinarily 1 S be expected to be in
amounts lower than 1 mM concentrations, typically less than about 10 p.M
concentrations, usually less than about 100 nM, preferably less than about
10 pM (picomolar), and most preferably less than about 1 fM (femtomolar),
with an appropriate carrier. Slow release formulations, or slow release
apparatus will often be utilized for continuous administration. 20 Cytokine
receptors, fragments thereof, and antibodies or its fragments, antagonists,
and agonists, may be administered directly to the host to be treated or,
depending on the size of the compounds, it may be desirable to conjugate
them to carrier proteins such as ovalbumin or serum albumin prior to their
administration. Therapeutic formulations may be aclininistered in many
conventional dosage formulations. While it is 25 possible for the active
ingredient to be administered alone, it is preferable to present it as a
pharmaceutical formulation. Formulations comprise at least one active
ingredient, as defined above, together with one or more acceptable carriers
thereof. Each carrier must be both pharmaceutically and physiologically
acceptable in the sense of being compatible with the other ingredients and
not injurious to the patient. Formulations include those 30 suitable for
oral, rectal, nasal, or parenteral (including subcutaneous, intramuscular,
intravenous and intradermal) administration. The formulations may
conveniently be presented in unit dosage form and may be prepared by
methods well known in the art of pharmacy. See, e.g., Gilinan, et al. (eds.
1990) Goodman and Giltnan's: The Phaxmacolo~ical Bases of Therapeutics, Sth
Ed., Pergamon Press; and Remington's 35 Pharmaceutical Sciences, 17th ed.
(1990), Mack Publishing Co., Easton, Penn.; Avis, et a1. (eds. 1993)
Pharmaceutical Dosage Forms: Parenteral Medications Dekker, NY; Lieberman,
et al. (eds. 1990) Pharmaceutical Dosage Forms: Tablets Dekker, NY; and
w0 01/903s8 67 PCT/USO1/1G7G7 Lieberman, et al. (eds. 1990) Pharmaceutical
Dosage Forms: Disperse Systems Dekker, NY. The therapy of this invention
may be combined with or used in association with other therapeutic agents,
particularly agonists or antagonists of other cytokine receptor family
members. IX. Screening Drug screening using DCRS8 or fragments thereof can
be performed to identify compounds having binding affinity to the receptor
subunit, including isolation of associated components. Subsequent
biological assays can then be utilized to deterniine if 



10 the compound has intrinsic stimulating activity and is therefore a
blocker or antagonist in that it blocks the activity of the ligand.
Likewise, a compound having intrinsic stimulating activity can activate the
r eceptor and is thus an agonist in that it simulates the activity of a
cytokine ligand. This invention fiu-ther contemplates the therapeutic use
of antibodies to the receptor as cytokine agoi>ists or antagonists. 15
Similarly, complexes comprising multiple proteins may be used to screen for
ligands or reagents capable of recognizing the complex. Most cytokine
receptors comprise at least two subunits, which may be the same, or
distinct. Alternatively, the transmembrane receptor may bind to a complex
comprising a cytokine-like ligand associated with another soluble protein
serving, e.g., as a second receptor subunit. 20 One method of drug
screening utilizes eukaryotic or prokaryotic host cells which are stably
transfornied with recombinant DNA molecules expressing the DCRS8 in
combination with another cytokine receptor subunit. Cells may be isolated
which express a receptor in isolation from other functional receptors. Such
cells, either in viable or fixed form, can be used for standard
antibody/antigen or ligand/receptor binding assays. See 25 also, Parce, et
al. (1989) Science 246:243-247; and Owicki, et al. (1990) Proc. Nat'1 Acad.
Sci. USA 87:4007-4011, which describe sensitive methods to detect cellular
responses. Competitive assays are particularly useful, where the cells
(source of putative ligand) are contacted and incubated with a labeled
receptor or antibody having known binding affinity to the ligand, such as
125I-antibody, and a test sample whose binding affinity to 30 the binding
composition is being measured. The bound and free labeled binding
compositions are then separated to assess the degree of ligand binding. The
amount of test compound bound is inversely proportional to the amount of
labeled receptor binding to the known source. Many techniques can be used
to separate bound from free ligand to assess the degree of ligand binding.
This separation step could typically involve a 35 procedure such as
adhesion to filters followed by washing, adhesion to plastic followed by
washing, or centrifugation of the cell membranes. Viable cells could also
be used to screen for the effects of drugs on cytokine mediated functions,
e.g., second messenger   WO O1/9U3S8 68 5 PCT/US01/1G767 levels, e.g.,
Ca'~; cell proliferation; inositol phosphate pool changes; and others. Some
detection methods allow for elimination of a separation step, e.g., a
proximity sensitive detection system. Calcium sensitive dyes will be useful
for detecting Ca++ levels, with a fluorimeter or a fluorescence cell
sorting apparatus. X. Ligands The descriptions of the DCRSB herein provides
means to identify ligands, as described above. Such ligand should bind
specifically to the respective receptor with reasonably high affinity.
Various constructs are made available which allow either 10 labeling of the
receptor to detect its ligand. For example, directly labeling cytokine
receptor, fusing onto it markers for secondary labeling, e.g., FLAG or
other epitope tags, etc., will allow detection of receptor. This can be
histological, as an aff pity method for biochemical purification, or
labeling or selection in an expression cloning approach. A two-hybrid
selection system may also be applied malting appropriate constructs with
the 15 available cytokine receptor sequences. See, e.g., Fields and Song
(1989) Nature 340:245246. Most likely candidates will be structually
related to members of the IL-17 family. See, e.g., USSN 09/480,287. The
broad scope of this invention is best understood with reference to the 20
following examples, which are not intended to limit the inventions to the
specific embodiments. EXAMPLES 25 I. General Methods Some of the standard
methods are described or referenced, e.g., in Maniatis, et al. (1982)
Molecular Cloning. A Laboratory Manual, Cold Spring Harbor Laboratory, Cold
Spring Harbor Press; Sambrook, et al. (1989) Molecular Cloning: A
Laboratory Manual, (2d ed.), vols. 1-3, CSH Press, NY; or Ausubel, et al.
(1987 and Supplements) Current 30 Protocols in Molecular Biolo~y,
Greene/Wiley, New York. Methods for protein purification include such
methods as ammoiuum sulfate precipitation, column chromatography,
electrophoresis, centrifugation, crystallization, and others. See, e.g.,
Ausubel, et al. (1987 and periodic supplements); Coligan, et al. (ed. 1996)
and periodic supplements, Current Protocols In Protein Science
Greene/Wiley, New York; Deutscher 35 (1990) "Guide to Protein Purification"
in Methods in Enz olo r, vol. 182, and other volumes in this series; and
manufacturer's literature on use of protein purification products, e.g.,
Pharmacia, Piscataway, N.J., or Bio-Rad, Richmond, CA. Combination 



WO 01/903S8 69 PCT/US01/1G7G7 with recombinant techniques allow fusion to
appropriate segments, e.g., to a FLAG sequence or an equivalent which can
be fused via a protease-removable sequence. See, e.g., Hochuli (1990)
"Purification of Recombinant Proteins with Metal Chelate Absorbent" in
Setlow (ed.) Genetic En ~meering, Principle and Methods 12:87-98, S Plenum
Press, N.Y.; and Crowe, et al. (1992) OIAexpress: The High Level Expression
& Protein Purification SXstem QUIAGEN, Inc., Chatsworth, CA. Computer
sequence analysis is performed, e.g., using available software programs,
including those from the GCG (U. Wisconsin) and GenBan>i sources. Public
sequence databases were also used, e.g., from GenBaW. and others. 10 Many
techniques applicable to IL-10 receptors may be applied to the DCRSs, as
described, e.g., in USSN 08/110,683 (IL-10 receptor), which is incorporated
herein by reference. 1 S II. Computational Analysis Human sequences related
to cytokine receptors were identified from genomic sequence database using,
e.g., the BLAST server {Altschul, et al. (1994) Nature Genet. 6:119-129).
Standard analysis programs may be used to evaluate structure, e.g., PHD
(Rust and Sander (1994) Proteins 19:55-72) and DSC (King and Stenzberg
(1996) Protein 20 Sci. 5:2298-2310). Standard comparison software includes,
e.g., Altschul, et al. (1990) J_. Mol. Biol. 215:403-10; Waterman (1995)
Introduction to Computational Biology: Maps, Sequences, and Genomes Chapman
& Hall; Lander and Watennan (eds. 1995) Calculating the Secrets of Life:
Applications of the Mathematical Sciences in Molecular Biolo National
Academy Press; and Speed and Waterman (eds. 1996) Genetic Mappins 2S and
DNA Sequencing (IMA Volumes in Mathematics and its Applications, Vol 81 )
Springer Verlag. Each reference is incorporate herein by reference. III.
Cloning of full-length cDNAs; Chromosomal localization PCR primers derived
from the sequences are used to probe a hiunan cDNA 30 library. Sequences
may be derived, e.g., from Tables 1-S, preferably those adjacent the ends
of sequences. Full length cDNAs for primate, rodent, or other species DCRS8
are cloned, e.g., by DNA hybridization screening of ~.gtl0 phage. PCR
reactions are conducted using T. aquaticus Taqplus DNA polymerase
(Stratagene) under appropriate conditions. Extending partial length cDNA
clones is typically routine. 3 S Chromosome spreads are prepared. In situ
hybridization is performed on chromosome preparations obtained from
phytohemagglutinin-stimulated human lymphocytes cultured for 72 h.
S-bromodeoxyuridine was added for the final seven hours   WO 0l/90358 70
PCT1US01/1G7G7 of culture (60 pg/ml of medium), to ensure a
posthybridization chromosomal banding of good quality. A PCR fragment,
amplified with the help of primers, is cloned into an appropriate vector.
The vector is labeled by nick-translation with 3H. The radiolabeled probe
is 5 hybridized to metaphase spreads at final concentration of 200 ng/ml of
hybridization solution as described, e.g., in Mattei, et al. (1985) Hum.
Genet. 69:327-331. After coating with nuclear track emulsion (KODAK NTB2),
slides are exposed. To avoid any slipping of silver grains during the
banding procedure, chromosome spreads are first stained with buffered
Giemsa solution and metaphase photographed. R-banding 10 is then performed
by the fluorochrome-photolysis-Giemsa (FPG) method and metaphases
rephotographed before analysis. Similar appropriate methods are used for
other species. 



IV. Localization of mRhlA 15 Human multiple tissue (Cat# 1, 2) and cancer
cell line blots (Cat# 7757-1), containing approximately 2 ~g of poly(A)+
RNA per lane, are purchased from Clontech (Palo Alto, CA). Probes are
radiolabeled with [a-32P] dATP, e.g., using the Amersham Rediprime random
primer labeling kit (RPN1633). Prehybridization and hybridizations are
performed, e.g., at 65 C in 0.5 M Na2HP04, 7% SDS, 0.5 M EDTA (pH 8.0).
High 20 stringency washes are conducted, e.g., at 65 C with two initial
washes in 2 x SSC, 0.1% SDS for 40 min followed by a subsequent wash in 0.1
x SSC, 0.1 % SDS for 20 min. Membranes are then exposed at -70 C to X-Ray
film (Kodak) in the presence of intensifying screens. More detailed studies
by cDNA library Southerns are perfornaed with selected appropriate human
DCRS clones to examine their expression in 25 hemopoietic or other cell
subsets. Alternatively, two appropriate primers are selected from Tables
1-5. RT-PCR is used on an appropriate rxIRNA sample selected for the
presence of message to produce a cDNA, e.g., a sample which expresses the
gene. Full length clones may be isolated by hybridization of cDNA libraries
from 30 appropriate tissues pre-selected by PCR signal. Northern blots can
be performed. Message fox genes encoding DCRS will be assayed by
appropriate tecluiology, e.g., PCR, immunoassay, hybridization, or
otherwise. Tissue and organ cDNA preparations are available, e.g., from
Clontech, Mountain View, CA. Identification of sources of natural
expression are useful, as described. And the identification of functional 3
5 receptor subunit pairings will allow for prediction of what cells express
the combination of receptor subiuuts which will result in a physiological
responsiveness to each of the cytokine ligands.   W O 01 /90358 71
PCT/USU1/1G7G7 Fox mouse counterpart distribution, e.g., Southern Analysis
can be perfonned: DNA (5 ~.g) from a primacy amplified cDNA library was
digested with appropriate restriction enzymes to release the inserts, nui
on a 1% agarose gel and transferred to a nylon membra~.le (Schleicher and
Schuell, Keene, NH). S Samples for mouse mRNA isolation may include:
resting mouse fibroblastic L cell line (C200); Braf:ER (Braf fusion to
estrogen receptor) transfected cells, control (C201 ); T cells, TH 1
polarized (Mel I4 bright, CD4+ cells from spleen, polarized for 7 days with
IFN-y and anti TL-4; T200); T cells, TH2 polarized (MeIl4 bright, CD4+
cells fiom spleen, polarized for 7 days with IL-4 and anti-IFN-y; T201); T
cells, highly TH1 10 polarized (see Openshaw, et al. (1995) J. Exp. Med. 1
S2:1357-l367; activated with antiCD3 for 2, 6, 16 h pooled; T202); T cells,
highly TH2 polarized (see Openshaw, et al. (l995) J. Exp. Med.
182:1357-1367; activated with anti-CD3 for 2, 6, 16 h pooled; T203); CD44-
CD25+ pre T cells, sorted from thymus (T204); TH 1 T cell clone D 1.1,
resting for 3 weeks after last stimulation with antigen (T205); THl T cell
clone D 1.1, 10 15 ~,g/mi ConA stimulated 15 h (T206); TH2 T cell clone
CDC35, resting for 3 weeks after last stimulation with antigen (T207); TH2
T cell clone CDC35, 10 ~g/ml Con.A stimulated 15 h (T208); Me114+ naive T
cells from spleen, resting (T209); Meil4+ T cells, polarized to ThI with
IFN-~/IL-121anti-IL-4 for 6, 12, 24 h pooled (T2I0); MelI4+ T cells,
polarized to Th2 with IL-4/anti-1FN-y for 6, 13, 24 h pooled (T211);
unstimulated 20 mature B cell leukemia cell line A20 (B200); unstimulated B
cell line CH12 (B201); unstimulated large B cells from spleen (8202); B
cells front total spleen, LPS activated (B203); metrizamide enriched
dendritic cells from spleen, resting {D200); dendritic cells from bone
marrow, r esting {D201 ); monocyte cell line RAW 264.7 activated with LP S
4 h (M200); bone-marrow macrophages derived with GM and M-CSF (M201 );
macrophage 25 cell line J774, resting (M202); macrophage cell line T774 +
LPS + anti-IL-10 at 0.5, 1, 3, 6, 12 h pooled (M203); macrophage cell line
J774 + LPS + IL-10 at 0.5, I, 3, 5, 12 h pooled(M204); aerosol challenged
mouse lung tissue, Th2 primers, aerosol OVA challenge 7, 14, 23 h pooled
(see Garlisi, et al. {1995) Clinical Immunology and Immunopatholo~y
75:75-83; X206); Nippostrongulus-infected lung tissue (see Coffinan, 30 et
al. (1989) Science 24S:308-310; X200); total adult lung, normal (O200);
total lung, rag-1 (see Schwarz, et al. (1993) Immunodeficiency 4:249-252;
0205); IL-10 K.O. spleen (see Kuhn, et al. (1991 ) Cell 75:263-274; X201 );
total adult spleen, normal (O201 ); total spleen, rag-1 (4207); IL-10 K.O.
Peyer's patches {O202); total Peyer's patches, normal (O210); IL-10 K.O.
mesenteric lymph nodes (X203); total mesenteric lyn~.ph nodes, 35 nornlal
(0211); IL-ZO K.O. colon (X203); total colon, normal (O212); NOD mouse
pancreas (see Makino, et al. (l980) Jikken Dobutsu 29:1-13; X205); total
thymus, rag-1 (O208); total kidney, rag-1 (O209); total heart, rag-1
(O202); total braili, rag-1 (O203);   VNO 111/90358 72 PCT/USOl/1G7G7 total
testes, rag-1 (O204); total liver, rag-1 (O206); rat normal joint tissue
(0300); and rat arthritic joint tissue (X300). 



Sa2nples for human mRNA isolation may include, e.g.: peripheral blood
mononuclear cells (monocytes, T cells, NK cells, granulocytes, B cells),
resting (T 100); 5 peripheral blood mononuclear cells, activated with
anti-CD3 for 2, 6, 12 h pooled (T 10l ); T cell, THO clone Mot 72, resting
(T 102); T cell, THO clone Mot 72, activated with antiCD28 and anti-CD3 for
3, 6, 12 h pooled (T103); T cell, THO clone Mot 72, anergic treated with
specific peptide for 2, 7, 12 h pooled (T 104); T cell, TH 1 clone HY06,
resting (T107); T cell, TH1 clone HY06, activated with anti-CD28 and
anti-CD3 for 3, 6, 10 12 h pooled (T108); T cell, TH1 clone HY06, anergic
treated with specific peptide for 2, 6, 12 h pooled (T 109); T cell, TH2
clone HY93 S, resting (T 110); T cell, TH2 clone HY935, activated with
anti-CD28 and anti-CD3 for 2, 7, 12 h pooled (T111); T cells CD4+CD45R0- T
cells polarized 27 days in anti-CD28, IL-4, and anti TFN-y, TH2 polarized,
activated with anti-CD3 and anti-CD28 4 h (T116); T cell tumor lines Jurkat
15 and Hut78, resting (T117); T cell clones, pooled AD130.2, Tc783.12,
Tc783.13, Te783.58, Tc782.69, resting (T118); T cell random y8 T cell
clones, resting (T119); Splenocytes, resting (B 100}; Splenocytes,
activated with anti-CD40 and IL-4 (B 1 O l }; B cell EBV lines pooled WT49,
RSB, JY, CVIR, 721.221, RM3, HSY, resting (B 102); B cell line JY,
activated with PMA and ionomycin for 1, 6 h pooled (B103); NK 20 clones 20
pooled, resting (K100); NK 20 clones pooled, activated with PMA and
ionomycin for 6 h (K101); NKL clone, derived from peripheral blood of LGL
leukemia patient, IL-2 treated (KI06); NK cytotoxic clone 640-A30-1,
resting (K107}; hematopoietic precursor line TF1, activated with PMA and
ionomycin for 1, 6 h pooled (C100); U937 premonocytic line, resting (M i
00); U93 7 premonocytic line, activated with PMA and ionomycin for 1, 25 6
h pooled (M101); elutriated monocytes, activated with LPS, IFNy, anti-IL-10
for 1, 2, 6, 12, 24 h pooled (M102); elutriated monocytes, activated with
LPS, FF'Ny, IL-10 for 1, 2, 6, 12, 24 h pooled (M103}; elutriated
monocytes, activated with LPS, IFNy, anti-IL-10 for 4, I 5 h pooled (M I
06); elutriated monocytes, activated with LPS, IFNy, IL-10 for 4, I6 h
pooled (M107); elutriated monocytes, activated LPS for 1 h (M108);
elutriated 30 monocytes, activated LPS for 6 h (M109); DC 70% CD 1 a+, from
CD34+ GM-CSF, TNFa 12 days, xesting (D 101); DC 70% CD 1 a+, from CD34+
GM-CSF, TNFa 12 days, activated with PMA and ionomycin for I hr (D 102); DC
70% CD 1 a+, from CD34+ GMCSF, TNFa 12 days, activated with PMA and
ionomycin for 6 hr (D103); DC 95% CD 1 a+, from CD34+ GM-CSF, TNFa 12 days
FAGS sorted, activated with PMA and 35 ionomycin for 1, 6 h pooled (D104);
DC 95% CD14+, ex CD34+ GM-CSF, TNFa 12 days FAGS sorted, activated with PMA
and ionomycin I, 6 hr pooled (D I05); DC CD I a+ CD86+, from CD34+ GM-CSF,
TNFa 12 days FACS sorted, activated with PMA and   VVO 01/903,8 73
PCT/USO1/1G7G7 ionomycin for 1, 6 h pooled (D 106); DC from monocytes
GM-CSF, IL-4 5 days, resting (D 107); DC from monocytes GM-CSF, IL-4 5
days, resting (D 108); DC from monocytes GM-CSF, IL-4 5 days, activated LPS
4, I6 h pooled (D109); DC from monocytes GMCSF, IL-4 5 days, activated
TNFa, monocyte supe for 4, 16 h pooled (D 110); leiomyoma 5 L11 benign
tumor (XI01); normal myometrium MS (0115); malignant Ieiomyosarcoma GS 1
(X103); lung fibroblast sarcoma line MRCS, activated with PMA and ionomycin
for 1, 6 h pooled (C10I); kidney epithelial carcinoma cell line CHA,
activated with PMA and ionomycin for 1, 6 h pooled (C102); kidney fetal 28
wk male (0100); lung fetal 28 wk male (O101); liver fetal 28 wk male
(O102); heart fetal 28 wk male (0l03); brain fetal 28 10 wk male (O104);
gallbladder fetal 28 wk male (O106); small intestine fetal 28 wk male
(O107); adipose tissue fetal 2S wk male (O108); ovary fetal 25 wk female
(O109); uterus fetal 25 wk female (O110); testes fetal 28 wk male (O111 );
spleen fetal 28 wk male (O112); adult placenta 28 wk (Ol 13); and tonsil
inflamed, from 12 year old (X100). TaqMan quantitative PCR techniques have
shown the DCRS6, in both mouse and 15 human, to be expressed on T cells,
including thymocytes and CD4+ naive and differentiated (hDCRS6 is also
expressed on dendritic cells), in gastrointestinal tissue, including
stomach, intestine, colon and associated lymphoid tissue, e.g., Peyer's
patches and mesenteric lymph nodes, and upregulated in inflammatory models
of bowel disease, e.g., IL-10 KO mice. The hDCRS7 was detected in both
resting and activated dendritic 20 cells, epithelial cells, and mucosal
tissues, including GI and reproductive tracts. These data suggest that
family members are expressed in mucosal tissues and immune system cell
types, and/or in gastrointestinal, airway, and reproductive tract
development. As such, therapeutic indications include, e.g., short bowel
syndrome, post chemo/radio-therapy or alcoholic recovery, combinations with
ulcer treatments or arthritis 25 medication, Th2 pregnancy skewing, stomach
lining/tissue regeneration, loss of adsorptive surface conditions, etc.
See, e.g., Yamada, et al. (eds. 1999) Textbook of Gastroenterolo~y; Yamada,
et al. (eds. 1999) Textbook and Atlas of Gastroenteroloav; Gore and Levine
(2000) Textbook of Gastrointestinal Radioloay; and (1987) Textbook of
Pediatric Gastroenterolo~v. 30 Similar samples may isolated in other
species for evaluation. Primers specific for IL-17RA were designed and used
in Taqman quantative PCR against various human libraries. IL-17RA is highly
expressed in innate immune myeloid cells 35 including dendritic cells and
monocytes. Expression is also detected in T-cell libraries. These data
demonstrate the receptor is expressed in immune cell types and may be
regulated by activation conditions.   WO O1/9038 74 PCT/USU1/1G767 



Table for IL-l7RA. library descriptionCT for 2L-17RA HDC ex monocytes
GM-CSF, IL-4, resting16.97U937 premonocytic line, activated17.14DC ex
monocytes GM-CSF, IL-4, resting17.53DC 70% CDla+, ex CD34+ GM-CSF,
TNFa,18.17restingmonocytes, LPS, gIFN, anti-IL-1018.27DC ex monocytes
GM-CSF, IL-4, LPS18.51activated 4+16 hrDC ex monocytes GM-CSF, IL-4,
monokine18.68activated 4+16 hrkidney epithelial carcinoma cell line
CHA,18.69activatedmonocytes, LPS, 1 hrl8.72monocytes, LPS, 6 hr18.72DC 70%
CDIa+, ex CD34+ GM-CSF, TNFa,18.91activated 1 hrDC 70a CDla+, ex CD34+
GM-CSF, TNFa,18.94activated 6 hrT cell, TH1 clone HY06, activated18.99lung
fetal19.15T cell, TH1 clone HY06, resting19.18T cell, TH1 clone HY06,
anergic19.23monocytes, LPS, gIFN, IL-10, 4+16 hrl9.3spleen fetal19.51testes
fetal19.7T cell, THO clone Mot 72, resting19.71T cell, THO clone Mot 72,
resting19.84DC CDla+ CD86+, ex CD34+ GM-CSF, TNFa,Z9.94activated 1+6
hrperipheral blood mononuclear cells,20.01activatedhematopoietic precursor
line TF1, activated20.07lung fibroblast sarcoma line
MRC5,20.18activatedSplenocytes, activated20.21T cell gd clones,
resting20.27ovary fetal20.45T cells CD4+, TH2 polarized,
activated20.57Splenocytes, resting20.6utexus fetal20.62DC 95% CDla+, ex
CD34+ GM-CSF, TNFa,20.94activated 1+6 hrepithelial cells,
unstimulated20.96peripheral blood mononuclear cells, resting20.97adipose
tissue fetal21.13   VVO 01/90358 PCT/USO1/1C767 75 B cell line JY,
activated21.28monocytes, LPS, gIFN, IL-1021.37placenta 28 wk21.38NK 20
clones pooled, activated21.55pool of two normal human lung
samples21.63normal human thyroid21.65epithelial cells, IL-1b
activated21.72normal human skin21.84T cell, THO clone Mot 72,
anergic21.87small intestine fetal22.01CD28- T cell clone in pME22.08T cell,
TH2 clone HY935, activated22.09T cell clones, pooled,
resting22.29Hashimoto's thyroiditis thyroid sample22.3NK 20 clones pooled,
resting22.4B cell EBV lines, resting22.45T cell, TH2 clone HY935,
resting22.86T cell, THO clone Mot 72, activated23.3monocytes, LPS, gIFN,
anti-IL-10, 4+16 hr23.39T cell lines Jurkat and Hut78, resting23.4T cell,
THO clone Mot 72, activated23.56Pneumocystic carnii pneumonia lung
sample24.05U937 premonocytic line, resting25.01pool of rheumatoid arthritis
samples, human25.85pool of three heavy smoker human lung26.1samplesDC 95%
CD14+, ex CD34+ GM-CSF, TNFa,32.69activated 1+6 hrkidney fetal33.7liver
fetal34.4NK cytotoxic clone, resting34.49tonsil inflammed35.02normal w.t.
monkey lung35.45gallbladder fetal35.84TR1 T cell clone35.86allergic lung
sample36.39Psoriasis patient skin sample36.44normal human colon37.34brain
fetal37.35Ascaris-challenged monkey lung, 4 hr.37.75Ascaris-challenged
monkey lung, 24 hr.40heart fetal40normal w.t. monkey colon40ulcerative
colitis human colon sample40   WO 01!903s8 PCT/USO1/167G7 76 5 Primers
specific for DCRS6 H were designed and used in Taqman quantative PCR
against various human libraries. DCRS6 H is expressed in innate irmnune
myeloid cells including dendritic cells and monocytes. Expression is also
detected in T-cell libraries. These data demonstrate the receptor is
expressed in irninune cell types and may be regulated by activation
conditions. Table for DCRS6 H library descriptionCT for DCRS6 HT cell, THO
clone Mot 72, resting15.54T cell, THO clone Mot 72, resting15.7DC ex
monocytes GM-CSF, IL-4, resting17.84DC ex monocytes GM-CSF, IL-4,
resting18.19DC ex monocytes GM-CSF, IL-4, LPS18.3activated 4+16 hrDC ex
monocytes GM-CSF, IL-4, monokine18.3activated 4+16 hrT cell, THl clone
HY06, resting18.43NK cytotoxic clone, restingl8.53T cell clones, pooled,
resting1.8.8T cell, THl clone HY06, activated19.03T cell, TH2 clone HY935,
activated19.1TR1 T cell clonel9.12T cells CD4+, TH2 polarized,
activated20.06B cell EBV lines, resting20.3T cell, TH2 clone HY935,
resting20.48kidney epithelial carcinoma cell line CHA,21.07activatedT cell,
TH1 clone HY06, anergic21.14normal human colon21.29NK 20 clones pooled,
resting21.49T cell gd clones, resting21.58gallbladder fetal22.21kidney
fetal22.79liver fetal22.8Pneumocystic carnii pneumonia lung
sample23.06CD28- T cell clone in pME23.18T cell, THO clone Mot 72,
anergic23.2ovary fetal23.51normal human thyroid24.03small intestine
fetal24.13testes fetal24.82epithelial cells, IL-1b activated26.08pool of
three heavy smoker human lung26.49samplesplacenta 28 wk26.56normal w.t.
monkey lung28.65peripheral blood mononuclear cells,33.39   WO 011903S8 77
activated PCT/USO1/167G7 Ascaris-challenged monkey lung, 4 hr.36.59spleen
fetal38.43peripheral blood mononuclear cells, resting40T cell, THO clone
Mot 72, activated40T cell lines Jurkat and Hut78, resting40Splenocytes,
resting40Splenocytes, activated40B cell line JY, activated40NK 20 clones
pooled, activated40hematopoietic precursor line TF1, activated40U937
premonocytic line, resting40U937 premonocytic line, activated40monocytes,
LPS, gIFN, anti-IL-1040monocytes, LPS, gIFN, TL-1040monocytes, LPS, gIFN,
anti-IL-10, 4+16 hr40monocytes, LPS, gIFN, TL-10, 4+16 hr40monocytes, LPS,
1 hr40monocytes, LPS, 6 hr40DC 70o CDla+, ex CD34+ GM-CSF, TNFa,40restingDC
70% CDla+, ex CD34+ GM-CSF, TNFa,40activated 1 hrDC 70o CDla+, ex CD34+
GM-CSF, TNFa,40activated 6 hrDC 95% CDla+, ex CD34+ GM-CSF,
TNFa,40activated 1+6 hrDC 95% CD14+, ex CD34+ GM-CSF, TNFa,40activated 1+6
hrDC CDla+ CD86+, ex CD34+ GM-CSF, TNFa,40activated 1+6 hrepithelial cells,
unstimulated40lung fibroblast sarcoma line
MRC5,40activatedAscaris-challenged monkey lung, 24 hr.40pool of two normal
human lung samples40allergic lung sample40normal w.t. monkey
colon40ulcerative colitis human colon sample40Hashimoto~s thyroiditis
thyroid sample40pool of rheumatoid arthritis samples, human40normal human
skin40Psoriasis patient skin sample40tonsil inflammed40lung fetal40heart
fetal40brain fetal40adipose tissue fetal40uterus fetal40   WO 01/903S8
PCT/US01/1G7G7 78 T cell, THO clone Mot 72, activated 40 Primers specific
for DCRS7 H were designed and used in Taqman quantative PCR against various
human libraries. DCRS 7 H is expressed in innate immune myeloid cells 5
including dendritic cells and monocytes. Expression is also detected in
fetal libraries. 



These data demonstrate the receptor is expressed in immune cell types and
may be regulated by activation conditions. Table for DCRS7_H library
description CT for DCRS7 H fetal uterus DC mix fetal small intestine fetal
ovary fetal testes fetal lung CHA normal thyroid DC/GM/IL-4 fetal spleen
normal lung TF1 allergic lung #19 Psoriasis skin fetal liver MRC5 24 hr.
Ascaris lung hi dose TL-4 lung CDla+ 950 Hashimotos thyroiditis Crohns
colon 4003197A normal lung pool 70% DC resting fetal kidney adult placenta
lung 121897-1 Pneumocystis carnii lung #20 A549 unstim. normal colon #22 18
hr. Ascaris lung normal skin Crohns colon 9609C144 fetal adipose tissue D6
19.05 19.34 19.46 19.68 19.75 20.04 20.24 20.32 20.52 20.86 20.94 21 21.02
21.07 2l.15 21.15 21.l7 21.23 2l.32 21.35 21.35 21.36 21.42 21.58 2Z.68
21.8 21.81 21.89 2Z.94 22.09 22.1 22.13 22.35 22.39   WO 01/90358 79 DC
resting CD34-derived DC TNF/TGFb act CD34-der. fetal brain DC CD40L activ.
monoderiv. Crohns colon 403242A ulcerative colitis colon #26 RA synovium
pool A549 activated mono + IL-10 DC LPS Mot 72 activated CDla+ CD86+ HY06
resting U937 activated inflammed tonsil D1 M1 CD14+ 95 0 lung 080698-2 



4 hr. Ascaris lung Jurkat activated pSPORT DC resting mono-derived HY06
activated C+ Splenocytes resting U937/CD004 resting PBMC resting Mot 72
resting mono + anti-IL-10 NK pool HY06 anti-peptide mast cell pME Tc gamma
delta TC1080 CD28- pMET7 PBMC activated NK non cytotox. RV-C30 TR1 pMET7 BC
CSplenocytes activated JY NK cytotox. NKL/IL-2 HY935 resting NK pool
activated Mot 72 anti-peptide fetal heart 22.45 22.54 22.9 22.91 22.9l 23
23.06 23.06 23.42 23.49 23.66 23.86 23.87 23.97 23.97 24.06 24.17 24.2I
24.28 24.37 24.42 24.48 24.54 24.64 24.65 24.96 25.8 25.9Z 26.14 26.99
27.34 27.38 28.14 31.05 3Z.89 32.3 32.5 33.72 33,8 34,7 35.05 36.44 37.59
37.6 38.Z5 38.87 40.92 PCT/USO1/16767   VVO 01/903s8 B21 resting Jurkat
resting pSPORT B21 activated NKA6 pSPORT HY935 activated M6 42,05 42.8
43.09 44.85 45 45 PCTlUS01/1G7G7 Primers specific for DCRS9 H were designed
and used in Taqman quantative PCR against various human libraries. DCRS9 H
is expressed T-cells, fetal lung, and resting 5 monocytes. These data
demonstrate the receptor is expressed in inunune cell types and may be
regulated by activation conditions. Table for DCRS9_H library description
CT for 



DCRS9_HHY06resting22.35fetallung22.63HY06anti-peptide22.72HY06activated22.9
6U937/CD004 resting24.l6fetalsmall24.94 intestine JY25.04Mot 72
resting25.12Jurkat activated25.2pSPORTRV-C30 TR1 pMET726.5Zfetal
kidney26.76MRCS27.2Psoriasis skin27.3Tc gamma delta27.37Crohns
colon27.444003197Afetal spleen27.72normal
lung27.83Hashimotos28.03thyroiditisB21 resting28.32TF128.39NK
cytotox.28.44TC1080 CD28- pMET728.61Pneumocystis carnii29.05lung #20U937
activated29.06HY935 resting29.09CDIa+ 95029.13   WO U1/9U3S8 81 B21
activated29.2Mot 72 activated29.21fetal testes29.27lung 080698-229.32Jurkat
resting29.38pSPORTCD14+ 95029.38normal thyroid29.53Mot 72
anti-29.65peptideSplenocytes29.85restingCrohns colon30.289609C144lung
121897-130.3724 hr. Ascaris lung30.59hi dose IL-4 lung30.8CDla+
CD86+3l.42normal skin31.73fetal uterus31.79PBMC activated31.82inflammed
tonsil3l.98fetal brain32.21RA synovium pool32.77allergic lung #1933.1818
hr. Ascaris lung33.42adult placenta33.43normal lung pool33.45Crohns
colon33.52403242ANK pool33.72HY935 activated33.75DC/GM/IL-434.28DC resting
mono-34.57derivedfetal ovary35.06fetal adipose35.07tissueCHA3 5 . 2PBMC
resting35.95Bc36.19A549 unstim.36.4fetal heart36.87ulcerative
colitis37.83colon #26C-38.324 hr. Ascaris lung40.2D640.62C+44.38
PCT/USO1/167G7   VVO 01/903S8 s~ A549
activated44.58Splenocytes45activatedNK pool activated45NKA6
pSPORT45NKL/IL-245NK non cytotox.45mono + anti-IL-1045mono +
IL-1045M145M64570a DC resting45D145DC LPS45DC mix45fetal liver45mast cell
pME45DC CD40L activ.45mono-deriv.DC resting CD34-45derivedDC TNF/TGFb
act45CD34-der.normal colon #2245 1'CT/USO1/16767   WO 01/9(13a8 83 V.
Cloning of species counterparts PCT/USO1/1G767 Various strategies are used
to obtain species counterparts of the DCRSs, preferably from other primates
or rodents. One method is by cross hybridization using closely related
species DNA probes. It may be useful to go into evolutionarily similar 5
species as intermediate steps. Another method is by using specific PCR
primers based on the identification of blocks of similarity or difference
between genes, e.g., areas of lughly conserved or nonconserved polypeptide
or nucleotide sequence. Sequence database searches may identify species
counterparts. 10 VI. Production of mammalian protein An appropriate, e.g.,
GST, fusion construct is engineered for expression, e.g., in E. coli. For
example, a mouse IGIF pGex plasmid is constructed and transformed into E.
coli. Freshly transformed cells are grown, e.g., in LB medium containing 50
~,g/ml ampicillin and induced with IPTG (Sigma, St. Louis, MO). After
overnight induction, the 15 bacteria are harvested and the pellets
containing the appropriate protein are isolated. The pellets are
homogenized, e.g., in TE buffer (50 mM Tris-base pH 8.0, 10 mM EDTA and 2
mM pefabloc) in 2 liters. This material is passed through a microfluidizer
(Microfluidics, Newton, MA) three times. The fluidized supernatant is spun
down on a Sorvall GS-3 rotor for 1 h at 13,000 rprn. The resulting
supernatant containing the 20 cytokine receptor protein is filtered and
passed over a glutathione-SEPHAROSE column equilibrated in 50 rnM Tris-base
pH 8.0. Fractions containing the DCRSB-GST fusion protein are pooled and
cleaved, e.g., with thrombin (Enzyme Research Laboratories, Inc., South
Bend, III. The cleaved pool is then passed over a Q-SEPHAROSE column
equilibrated in 50 mM Tris-base. Fractions containing DCRS8 are pooled and
diluted in 



25 cold distilled H20, to lower the conductivity, and passed back over a
fresh Q-Sepharose column, alone or in succession with an immunoaffinity
antibody column. Fractions containing the DCRS8 protein are pooled,
aliquoted, and stored in the -70 C freezer. Comparison of the CD spectrum
with cytokine receptor protein may suggest that the protein is correctly
folded. See Hazuda, et al. (1969) J. Biol. Chem. 264:1689-1693. 30 VII.
Preparation of specific antibodies Inbred Balb/c mice are immunized
intraperitoneally with recombinant forms of the protein, e.g., purified
DCRSB or stable transfected NIH-3T3 cells. Animals are boosted at
appropriate time points with protein, with or without additional adjuvant,
to 35 fiuther stimulate antibody production. Serum is collected, or
hybridomas produced with harvested spleens.   WO 01/903S8 84 PCT/US01 /
16767 Alternatively, Balb/c mice are immunized with cells h~ansfornled with
the gene or fiagments thereof, either endogenous or exogenous cells, or
with isolated membranes enriched for expression of the antigen. Serum is
collected at the appropriate time, typically after numerous further
administrations. Various gene therapy techniques may 5 be useful, e.g., in
producing protein in situ, for generating an irrnnune response. Serum or
antibody preparations may be cross-absorbed or immunoselected to prepare
substantially purif ed antibodies of defined specificity and high affinity.
Monoclonal antibodies may be made. For example, splenocytes are fused with
an appropriate fusion partner and hybridomas are selected in growth medium
by standard 10 procedures. Hybridoma supernatants are screened for the
presence of antibodies which bind to the DCRSB, e.g., by ELISA or other
assay. Antibodies which specifically recognize specific DCRS8 embodiments
may also be selected or prepared. lit another method, synthetic peptides or
purified protein are presented to an immune system to generate monoclonal
or polyclonal antibodies. See, e.g., Coligan (ed. 15 1991) Current
Protocols in Ilnmunolo~y Wiley/Greene; and Harlow and Lane (1989)
Antibodies: A Laboratory Manual Cold Spring Harbor Press. In appropriate
situations, the binding reagent is either labeled as described above, e.g.,
fluorescence or otherwise, or immobilized to a substrate for panning
methods. Nucleic acids may also be introduced into cells in an animal to
produce the antigen, which serves to elicit an immune response. 20 See,
e.g., Wang, et al. {1993) Proc. Nat'1. Acad. Sci. 90:4156-4160; Barry, et
al. (1994) BioTechniaues 16:616-619; and Xiang, et al. (1995) Imrnuni 2:
129-l35. VIII. Production of fusion proteins Various fusion constructs are
made with DCRS8 or DCRS9. A portion of the 25 appropriate gene is fused to
an epitope tag, e. g., a FLAG tag, or to a two hybrid system construct.
See, e.g., Fields and Song (I989) Nature 340:245-246. The epitope tag may
be used in an expression cloning procedure with detection with anti-FLAG
antibodies to detect a binding partner, e.g., ligand for the respective
cytokine receptor. The two hybrid system may also be used to isolate
proteins which 30 specifically bind to the receptor subunit. IX. Structure
activity relationship Information on the criticality of particular residues
is determined using standard procedures and analysis. Standard mutagenesis
analysis is performed, e.g., by generating 35 many different variants at
determined positions, e.g., at the positions identified above, and
evaluating biological activities of the variants. This may be performed to
the extent of determining positions which modify activity, or to focus on
specific positions to   V1'O 011903s8 PCT/US01/1G767 85 determine the
residues which can be substituted to either retain, block, or modulate 



biological activity. Alternatively, analysis of natural variants can
indicate what positions tolerate natural mutations. This may result from
populational analysis of variation among 5 individuals, or across strains
or species. Samples from selected individuals are analyzed, e.g., by PCR
analysis and sequencing. This allows evaluation of population
polymorphisms. X. Isolation of a ligand 10 A cytokine receptor can be used
as a specific binding reagent to identify its binding partner, by taking
advantage of its specificity of binding, much Iike an antibody would be
used. The binding receptor may be a heterodimer of receptor subunits; or
may involve, e.g., a complex of the DCRS8 with another cytokine receptor
subunit. A binding reagent is either labeled as described above, e.g.,
fluorescence or otherwise, or 15 immobilized to a substrate for panning
methods. The binding composition is used to screen an expression library
made from a cell line which expresses a binding partner, i.e., ligand,
preferably membrane associated. Standard staining techiuques are used to
detect or sort surface expressed ligand, or surface expressing transformed
cells are screened by panning. Screening of intracellular 20 expression is
performed by various staining or irninunofluorescence procedures. See also
McMahan, et al. (1991) EMBO J. l0:2821-2832. For example, on day 0, precoat
2-chamber permanox slides with 1 ml per chamber of fibronectin, 10 ng/ml in
PBS, for 30 min at room temperature. Rinse once with PBS. Then plate COS
cells at 2-3 x 105 cells per chamber in 1.5 ml of growth media. Incubate 25
overnight at 37 C. On day 1 fox each sample, prepare 0.5 ml of a solution
of 66 ~.g/ml DEAEdextran, 66 p.M chloroquine, and 4 pg DNA in serum free
DME. For each set, a positive control is prepared, e.g., of DCRSB-FLAG cDNA
at 1 and 1/200 dilution, and a negative mock. Rinse cells with serum free
DME. Add the DNA solution and incubate 5 hr at 37 30 C. Remove the medium
and add 0.5 ml 10% DMSO in DME for 2.5 min. Remove and wash once with DME.
Add 1.5 ml growth medium and incubate overnight. On day 2, change the
medium. On days 3 or 4, the cells are fixed and stained. Rinse the cells
twice with Hank's Buffered Saline Solution (HBSS) and fix in 4%
paraformaldehyde (PFA)/glucose for 5 min. Wash 3X with HBSS. The slides may
be 35 stored at -80 C after a11 liquid is removed. For each chamber, 0.5 ml
incubations are performed as follows. Add HBSS/saponin (0.1%) with 32
p,l/ml of 1 M NaN3 for 20 min. Cells are then washed with HBSS/saponin 1X.
Add appropriate DCRS8 or   W O 01/903S8 86 PCT/USO1/167C7 DCRSB/antibody
complex to cells and incubate for 30 min. Wash cells twice with
HBSS/saponin. If appropriate, add first antibody fox 30 min. Add second
antibody, e.g., Vector anti-mouse ailtibody, at 1/200 dilution, and
incubate for 30 min. Prepare ELISA solution, e.g., Vector Elite ABC
horseradish peroxidase solution, and preincubate for 30 5 min. Use, e.g., 1
drop of solution A (avidin) and 1 drop solution B (biotin} per 2.5 ml
HBSS/saponin. Wash cells twice with HBSS/saponin. Add ABC HRP solution and
incubate for 30 min. Wash cells twice with HBSS, second wash for 2 min,
which closes cells. Then add Vector diaminobenzoic acid (DAB) for 5 to 10
min. Use 2 drops of buffer plus 4 drops DAB plus 2 drops of H202 per 5 ml
of glass distilled water. 10 Carefully remove chamber and rinse slide in
water. Air dry for a few minutes, then add 1 drop of Crystal Mount and a
cover slip. Bake for S min at 85-90 C. Evaluate positive staining of pools
and progressively subclone to isolation of single genes responsible for the
binding. 



Alternatively, receptor reagents are used to affinity purify or sort out
cells 15 expressing a putative ligand. See, e.g., Sambrook, et al. or
Ausubel, et al. Another strategy is to screen for a membrane bound receptor
by panning. The receptor cDNA is constructed as described above.
Immobilization may be achieved by use of appropriate antibodies which
recognize, e.g., a FLAG sequence of a DCRS8 fusion construct, or by use of
antibodies raised against the first antibodies. Recursive cycles of 20
selection and amplification lead to enrichment of appropriate clones and
eventual isolation of receptor expressing clones. Phage expression
libraries can be screened by mammalian DCRSB. Appropriate label techniques,
e.g., anti-FLAG antibodies, will allow specif c labeling of appropriate
clones. 25 We tested the ability of DCRS receptors to specifically bind
IL-17 family cytolcines. Recombinant FLAG-hIL-17 family cytokines were used
in binding experiments on Baf/3 DCRS receptor transfected expressing
recombinant IL-17R H, DCRS6 H, DCRS7 H, DCRS8 H and DCRS9 H and analyzed by
FACS. We can demonstrate specific binding of IL-17 family member IL-74 to
DCRS6 expressing Baf/3 30 cells. In additional experiments we have shown
IL-17 specific binding to IL-17R H, DCRS7 H, DCRS8 H. Further experiments
show IL-71 binding to DCRS8 Hu transfectants. These experiments demonstrate
the sequence homology among IL-17 related cytokine receptors confers
functional binding to IL-17 cytokines. 35 A11 citations herein are
incorporated herein by reference to the same extent as if each individual
publication or patent application was specifically and individually
indicated to be incorporated by reference.   V1'0 01/903s8 87
PCT/USO1/1G767 Many modifications and variations of this invention cazi be
made without departing from its spirit and scope, as will be apparent to
those skilled in the art. The specific embodiments described herein are
offered by way of example only, and the invention is to be limited by the
terms of the appended claims, along with the full scope of equivalents to
which such claims are entitled; and the invention is not to be limited by
the specific embodiments that have been presented herein by way of example.
~~1'O Ol/903~8 88 PCT/USO1/16767 WHAT IS CLAIMED IS: 1. A composition of
matter selected from: a) a substantially pure or recombinant polypeptide
comprising at least three distinct nonoverlapping segments of at least four
amino acids identical to 5 segments of SEQ ID NO: 14; b) a substantially
pure or recombinant polypeptide comprising at least two distinct
nonoverlapping segments of at least five amino acids identical to segments
of SEQ ID NO: 14; c) a natural sequence DCRS8 comprising mature SEQ ID NO:
14; 10 d) a fusion polypeptide comprising DCRSB sequence; e) a
substantially pure or recombinant polypeptide comprising at least three
distinct nonoverlapping segments of at least four amino acids identical to
segments of SEQ ID NO: 17 or 20; f) a substantially pur a or recombinant
polypeptide comprising at least two distinct 15 nonoverlapping segments of
at least five amino acids identical to segments of SEQ ID NO: 17 or 20; g)
a natural sequence DCRS9 comprising mature SEQ ID NO: 17 or 20; or h) a
fusion polypeptide comprising DCRS9 sequence. 20 2. The substantially pure
or isolated antigenic polypeptide of Claim 1, wherein said distinct
nonoverlapping segments of identity include: a) one of at least eight amino
acids; 



b) one of at least four amino acids and a second of at least five anuno
acids; c) at least three segments of at least four, five, and six amino
acids, or 25 d) one of at least twelve amino acids. 3. The composition of
matter of Claim 1, wherein said: a) polypeptide: i) comprises a mature
sequence of Table 3 or 4; 30 ii) is an unglycosylated form of DCRS8 or
DCRS9; iii) is from a primate, such as a human; iv) comprises at least
seventeen amino acids of SEQ ID NO: 14 or 17; v) exhibits at least four
nonoverlapping segments of at least seven amino acids of SEQ ID NO: 14 or
17; 35 vi} is a natural allelic variant of DCRS8 or DCRS9; vii) has a
length at least about 30 amino acids;   WO O1/9U3~8 89 PCT/USO1/16767 viii)
exhibits at least two non-overlapping epitopes which are specific for a
primate DCRS8 or DCRS9; ix) is glycosylated; x) has a molecular weight of
at least 30 kD with natural glycosylation; S xi) is a synthetic
polypeptide; xii) is attached to a solid substrate; xiii) is conjugated to
another chemical moiety; xiv) is a S-fold or less substitution from natural
sequence; or xv) is a deletion or insertion variant from a natural
sequence. 10 4. A composition comprising: a) a substantially pure DCRS8 or
DCRS9 and another cytokine receptor family member; b) a sterile DCRSB or
DCRS9 polypeptide of Claim 1; 1S c) said DCRSS or DCRS9 polypeptide of
Claim 1 and a carrier, wherein said earner is: i) an aqueous compound,
including water, saline, and/or buffer; andlor ii) formulated for oral,
rectal, nasal, topical, or parenteral administration. 20 5. The fusion
polypeptide of Claim 1, comprising: 



a) mature protein sequence of Table 3 or 4; b) a detection or purification
tag, including a FLAG, His6, or Ig sequence; or c) sequence of another
cytokine receptor protein. 25 6. A kit comprising a polypeptide of Claim 1,
and: a) a compartment comprising said protein or polypeptide; or b)
instructions for use or disposal of reagents in said kit. 7. A binding
compound comprising an antigen binding site from an antibody, 30 which
specifically binds to a natural DCRS8 or DCRS9 polypeptide of Claim 1,
wherein: a) said binding compound is in a container; b) said DCRSB or DCRS9
polypeptide is from a human; c) said binding compound is an Fv, Fab, or
Fab2 fragment; d) said binding compound is conjugated to another chemical
moiety; or 35 e) said antibody: i) is raised against a peptide sequence of
a mature polypeptide of Table 3 or 4;   w0 01/903i8 90 ii) is raised
against a mature DCRS8 or DCRS9; iii) is raised to a purified human DCRS8
or DCRS9; PCT/US01/1G767 iv) is immunoselected; v) is a polyclonal
antibody; 5 vi) binds to a denatured DCRS8 or DCRS9; vii) exhibits a Kd to
antigen of at least 30 ~M; viii) is attached to a solid substrate,
including a bead or plastic membrane; ix) is in a sterile composition; or
x) is detectably labeled, including a radioactive or fluorescent label. 10
8. A kit comprising said binding compound of Claim 7, and: a) a compartment
comprising said binding compound; or b) instructions for use or disposal of
reagents in said kit. 15 9. A method of producing an antigen:antibody
complex, comprising contacting under appropriate conditions a primate DCRS8
or DCRS9 pol5~peptide with an antibody of Claim 7, thereby allowing said
complex to form. 10. The method of Claim 9, wherein: 20 a)said complex is
purified from other cytokine receptors;b)said complex is purified from
other antibody;c)said contacting is with a sample comprising an interferon;
d)said contacting allows quantitative detection of said antigen;e)said
contacting is with a sample comprising said antibody; or25 f)said
contacting allows quantitative detection of said antibody. 11. A
composition comprising: 



a) a sterile binding compound of Claim 7, or b) said binding compound of
Claim 7 and a can-zer, wherein said carrier is: 30 i) an aqueous compound,
including water, saline, and/or buffer; and/or ii) formulated for oral,
rectal, nasal, topical, or parenteral adnunistration. 12. An isolated or
recombinant nucleic acid encoding said polypeptide of Claim 1, wherein
said: 35 a) DCRS8 or DCRS9 is from a human; or b) said nucleic acid: i)
encodes an antigenic peptide sequence of Table 3 or 4;   WO U1/90358 91
PCT/US01/16767 ii)encodes a plurality of antigenic peptide sequences of
Table 3 or 4;iii)exhibits identity over at least thirteen nucleotides to a
natural cDNAencoding said segment;iv)is an expression vector;5 v)further
comprises an origin of replication;vi)is from a natural source;vii)
comprises a detectable label;viii) comprises synthetic nucleotide sequence;
ix)is less than 6 kb, preferably less than 3 kb;10 x)is from a primate;
xi}comprises a natural full length coding sequence;xii) is a hybridization
probe for a gene encoding said DCRSB or DCRS9;or xiii) is a PCR primer, PCR
product, or mutagenesis primer. 15 I3. A cell or tissue comprising said
recombinant nucleic acid of Claim 12. 14.The cell of Claim 13, wherein said
cell is:a)a prokaryotic cell;20 b)a eukaryotic cell;c)a bacterial cell;d)a
yeast cell;e)an insect cell;f)a mammalian cell;25 g)a mouse cell;h)a
primate cell; ori)a human cell. 15. A kit comprising said nucleic acid of
Claim 12, and: 30 a) a compartment comprising said nucleic acid; b) a
compartment further comprising a primate DCRS8 or DCRS9 polypeptide; or c)
instructions for use or disposal of reagents in said kit. 35 16. A nucleic
acid which: a) hybridizes under wash conditions of 30 minutes at 30 C and
less than 2M salt to the coding portion of SEQ ID NO: 13 or 16; or   w0
01/903s8 PCT/USO1/1G767 92 b) exhibits identity over a stretch of at least
about 30 nucleotides to a primate DCRS8 or DCRS9. 17. The nucleic acid of
Claim 16, wherein: 5 a) said wash conditions are at 45 C andlor 500 mM
salt; or b) said stretch is at least 55 nucleotides. 



18. The nucleic acid of Claim 16, wherein: a) said wash conditions are at
55 C and/or 150 mM salt; or 10 b) said stretch is at least 75 nucleotides.
19. A method of modulating physiology or development of a cell or tissue
culture cells comprising contacting said cell with an agonist or antagoiust
of a mammalian DCRS8 or DCRS9. 15 20. The method of Claim 19, wherein said
cell is transformed with a nucleic acid encoding said DCRS8 or DCRS9 and
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l3Y4$10%Lq%L&'()-@3 33 210%q%&'()-3 3`  %10%A&'()-) v`  %10%Vq%V&'()-) l`
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f#%10%Gq%G&'()- 3  !s10%q%&'()- Y`33%10%9q%9&'()- T`33%10%4q%4&'()-57vU410
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310%M(M&'()-10>$>10>$>-kS7/`$10%M(M&'()-2$`$10%M(M&'()-2`$10%M(M&'()-2$`$10
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