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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 inner workings of this network. While it remains clear that
: much of the immune responsé does, in fact, tevolve around the network-like interactions of
© 25  lymphocytes, niacrophages, granulocytes, and other cells, immunologists now generally hold
the opinion that soluble proteins, known as lymphokines, cytokines, or monokines, play critical
roles in controlling these cellular interactions. Thus, there is considerable interest in the
isolation, characterization, and mechanisms of action of cell modulatory factors, an
understanding of which will lead to significant advancements in the diagnosis and therapy of
30 numerous medical abnormalities, €.g., immune system disorders.
Lymphokines apparently mediate cellular activities in a variety of ways. See, e.g., Paul
- (ed. 1996) Fundamental Immunology 3d ed., Raven Press, New York; and Thomson (ed. 1994)
The Cytokine Handbook 2d ed., Academic Press, San Diego. They have been shown to
support the proliferation, growth, and/or differentiation of pluripotential hematopoietic stem
35  cells into vast numbers of progenitors comprising diverse cellular lineages which make up a

complex immune system. Proper and balanced interactions between the cellular components
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i nvention to n ec rel’ated to cytokine receptors,
e.g., pri ({f%?@%%ﬁ&émﬁesm SBkathamd 0w epd Sellpenges ognareds
DNAX 2yt okBioehdreckyit 19:45%463ini ts (DCRS), and their biological activities.
In particular, Fltonf{h%\ﬁ)%%gm%eﬁ el é\H&én? li]haqfthe cﬂgcovery and development of new soluble

proteins and their receptors, including ones similar to lymphokines, should 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 immune system and/or

25  hematopoietic cells. In particular, the discovery and understanding of novel receptors for
lymphokine-like molecules which enhance or potentiate the beneficial activities of other
lyniphokines would be highly advantageous. The present invention provides new receptors for
ligands exhibiting similarity to cytokine like compositions and related compounds, and
methods for their use. '

30

SUMMARY OF THE INVENTION

.- The present invention is directed to novel receptors related to cytokiné 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 one

35  subunit, designated DCRSS5. It includes nucleic acids coding for the polypeptides themselves
and methods for their production and use. The nucleic acids of the invention are characterized,
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30 include a third distinct segment of at least six amino acids; or comprise one of R355-1.373,
P378-LA405, V407-D426, K428-D439, P441-V452, 1454-G460, 1465-T587, or N592-606; or

— the polypeptide further comprises at least two distinct nonoverlapping segments of at least six
contiguous amino acids of the extracellular poﬁion of SEQ ID NO: 2. Alternatively, the
polypeptide comprising at least twelve contiguous amino acids of the iniracellular portion of

35 SEQID NO: 2 will be one where: the at least twelve contiguous amino acid segment comprises
one of R355-L373, P378-L405, V407-D426, K428-D439, P441-V452, 1454-G460, 1465-T587,
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35  use or disposal of reagents in the kit.
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nucl ei ¢ a(prﬁﬁlﬁﬂ(bedhﬂ&enas@ ﬂme?obiﬂﬁwmﬁ%m%e kb B nR Y PRRL éc%a:e%m '
ri sl

ool voegls LR R el RS S S 25 SO L e, SOl
| L- 12Rj 31 ipsshigedpe imbenmaligoegia e st celh rmqmmata@ula,rbr&rﬂmb@ﬂc\éll\ml ch
e e el e
di sposal 6PTPEAGE R cleie Reidip compRBFLtfoBinEis eaoh el Smpadiompadisg ammAOude
t se whi glhlypbytidd; éh 7E-BBUSI1yMéSlde CODARISISYdSypeptide; and/or an IL- 12RP1 polypeptide; a
25  compartment comprising: a p40 polypeptide; an IL-B30 polypeptide; a DCRSS polypeptide;
and/or an IL-12RB1 polypeptide; a compartment comprising an antibody which selectively
binds to: a p40 polypeptide; an IL-B30 polypeptide; a DCRS5 polypeptide; and/or an IL-
12RP1 polypeptide; or instructions for use or disposal of reagents in the kit.
Other nucleic acid embodiments include those which: hybridize under wash conditions
30 of 30 minutes at 30° C and less than 2M salt to the portion of SEQ ID NO: 1 encoding the
intracellular portion; or exhibit identity over a stretch of at least about 30 nucleotides to the
intracellular portion of g primate DCRSS. Preferably, such nucleic acid will bé one wherein:
the wash conditions are at 45° C and/or 500 mM salt; or 55° C and/or 150 mM salt; or the
stretch is at least 55 or 75 nucleotides.

35 Therapeutic uses include methods of modulating physiology or development of a cell
comprising contacting the cell with: an antagonist of p40/IL-B30 which is a complex



30 of 30 minutes at 30 C and I ess than 2Msalt to the portion of SEQ ID NO
1 encoding the intracellular portion; or exhibit identity over a1s;tfrgtmg
of at |east about 30 nucleotides to the intracellular porti %\%) sQLimate
DCRS5. Pr eW&®d#I? such nucleic acid will be one wherein: H% IS
conditions are at 45 C and/or 500 nMsalt; or 55 C and/or 150 mM sal t;- or
 the stretch is at least 55 or 75 nucleotides. 35 Therapeutic uses |ncI ude
nmet-hods of nodul ati ng physiol ogy or developnment of a cell conprising
contacting the cell with: an antagoni st of p40/1L-B30 which is a conplex 1
-1 FEB 2005 V\D 01/ 85790 PCT/LTS01/ 15057 -6- conprising: the extracellul ar

Pﬁrtlizgg of ¢ ﬂ%ttﬁe tmll’g([)%ﬂ{pﬁfugm ﬁ@@dmsﬁé?cy@f {re@Rtradellalar pgﬁmtoe”a
an a ni.st o n. an nds
conpl ex c@ﬂ@atﬁsﬁ-anR%hWF’éag%ﬁéS?Hﬁ(gﬁo%gBWm@ a“?%l%% Cg‘ﬁ’ué taacgoo g
oL, BsoCoppilibg! pliliat@DORES o pea DI DRBLS &0 mﬁ@ﬁ“’ta’“ﬁ"”‘ﬂﬁ e
i I's”an n

Bhich i an adiredsdach bundsite Dk §5xe ysaia g p s BapSilipts o bRdtidyio P20,

B?:OR/S !5L 535) 19RB phnj ?t@%bl?bebadﬂmmWMhm axtnscmqﬁlmbclez@mgdfc@Dﬁ@SJrﬂrﬂmt e
an ma e c

with an t|n Ion Wt

ant agoni st pnmatd_DQDR,SSI andi@, pripre Edﬁaﬁ r I-Tl PIPMYPG meﬁéh% the ‘P%ﬁalc?]%gﬁba“ﬁtbg?

whi ch: exNigBiabsnis %t&rcﬁﬁﬁhgm@m%nﬁ)moﬁ%m aﬂ‘ﬁntigozﬁﬁdb at.ad, bi- S$aRNT,
exhibits sy ons_or signs, o0

i pl e .sclerosi r heunat |d a
ost eoar t hr jar{/er I I°5%‘E%lr’§ fﬁ’(ﬂ\éth g‘l‘glé‘&}%ee‘bdé e RSO %gj??r PRE P é& Hgf’&ge 5t's;
or recep VeSne‘ﬁﬁhtecﬁHlls@&eﬂ@ﬂﬁbﬁsf @mﬁibﬁz@tor sigonvEmakiple s¢lesisgtheutatralartisitis,

‘oht act th t h
(22010 Loyl M AR A o oy
signs or s;aiipgmem ttﬂnsalanhrﬁnnmerﬂ'diz the gysthedanaysd cerrtactingomtla an agamist, 3°q di dpe

or fungal C r T x islsE0h & hich:
r esponse. %é‘f‘%% &é%%ﬁ%%\l%&%%g %E%ERREDBE%N | CS|\}/|r5{h|\i@fléeméUTL | NEOSt 01
General | lexhilis Figns PEEYIRPloms\@f@ @yrenig d g SeSRONSSH SHdFH TR 3&?’@?& yiraly ﬁé‘@ﬁ%le

pr ObeS:LSB bkt teRBves 8RiabBh&Sor shifsisdisn 26 allereitdesiighsaucl ei ¢ aci ds D.
vectors, cells conprising [|V. Proteins, Peptides A fragments, sequence,

immnogens, antigens B. nuteins
: DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

‘<D

OUTLINE
20 I General
II. Activities
III. Nucleic acids
A. encoding fragments, sequence, probes
: - B. mutations, chimeras, fusions
25 C. making nucleic acids
< ' D. vectors, cells comprising
IV. Proteins, Peptides
A, fragments, sequence, immunogens, antigens
B. muteins
30 ' C. agonists/antagonists, functional equivalents
D. making proteins
V. Making nucleic acids, proteins
A. synthetic
B. recombinant
35 C. natural sources
V1. Antibodies \
polyclonals
monoclonal
fragments; Kd
anti-idiotypic antibodies
hybridoma cell lines

B YW



30 C. agoni sts/antagonists, functional equivalents D. mating proteins V.
Maki ng nucI eic acids, proteins A synthetic B. reconbinant 35 C. ralt kirBali05
sour ces Ant i bodi es , A. polyclonals B. nonoclonal C. fra rrents Kd
40 D. ant| pd} 638 c antibodies E hybridoma cell |ines 1 ICERBOYHIE’ wo
01/ 85790 PCTI USQL/ 15057 -7- VIl. Kits, Diagnosis, and Quantitation A ELISA
B. assay nRNA encoding 5 C. qualitative/quantitative D. kits VIII.

Ther apeutic conpositions, nethods A cophination conpositions B. unit dose
10 C. administration |X Screening |I. Ceneral The present invention

provi des the am no acid sequence and DNA sequence of 15 mammualian, herein
primate, t oki ne_receptor-1like subunit nolecules, this one deS|gnated

DNAX Cyt ok{"ﬂe Kitsc BingposisuandhQuaBitetitRs5) havi ng particul ar defi ned
properties, botA. EHfISActural and biol ogical. Various cDNAs encodi ng t hese
mol ecul es wer e BbhgiapetRNZOsacodingrat e, e.g., human, cDNA sequence

i brarimes. . O heg, Qﬁﬂ[{aﬁﬁe/QﬁaIQ{tﬂwe manmal i an counterparts would al so be
desired. 20 Addpt igpal Iy, "the invention provides matching of the p40/1L-B30

: hgﬁgﬂtw t{mi E%fgtlcst% sftﬁm%ﬁ% d I L-12Rp1, which pairing provides

into in agoni sts and antgoni sts based upon
reagents di rectg lbi?[{}'t§1 mﬁﬁgftﬂ %he standard net hods applicable are
e

descrihed or re , in Maniatis, et al. (1982) Ml ecul ar

Cl oni rjr abo Wi?&‘l , Cold Spring Harbor Laboratory, Cold
. creemng

I General
. The present invention provides the amino acid sequence and DNA sequence of

15 mammalian, herein primate, cytokine receptor-like subunit molecules, this one designated
DNAX Cytokine Receptor Subunit 5 (DCRS5) having particular defined properties, both
structural and biological. Various cDNAs encoding these molecules were obtained from
primate, e.g., human, cDNA sequence libraries. Other primate or other mammalian
counterparts would also be desired. _

. 20 Additionally, the invention provides matching of the p40/IL-B30 ligand with receptor
subunits DCRSS and TL-12RB1, which pairing provides insight into indications for use of the
agonists and antgonists based upon reagents directed thereto. .

Some of the standard methods applicable are described or referenced, e.g., in Maniatis,
. etal. (1982) Molecular Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory, Cold
25  Spring Harbor Press; Sambrook, et al. (1989) Molecular Cloning: A Laboratory Manual, (2d
ed.), vols. 1 3, CSH Press, NY; Ausubel, e’f al., Biology, Greene Publishing Associa_tés,
Brooklyn, NY; or Ausubel, et al. (1987 and periodic supplements) Current Protocols in
Molecular Biology, Greene/Wiley, New York; each of which is incorporated herein by
reference.

30 Nucleotide (SEQ ID NO: 1) and corresponding amino acid sequence (SEQ ID NO: 2)
of a primate, e.g., human, DCRS5 coding segment is shown in Table 1. The predicted signal
sequence is indicated, but may depend on cell type, or may be a few residues in either
direction. Potential N glycosylation sites are at Aspéragine residues 6, 24, 58, 118, 157, 209,
and 250. Disulfide linkages are likely to be found between cysteine residues at positions 29

35  and 78; and a conserved C__ CXW motif is found at positions 110/121/123. The'trypt'ophan at
219; and the WxxWS motif from 281-285 are notable. The segment from about 1-101 is an Ig
domain; from about 102-195 is a cytokine binding domain 1; from about 196-297 is a cytokine
binding domain 2; from about 298-330 is a linker; from about 329-354 is a transmembrane
segment; and from about 356-606 is an intracellular domain. Intracellular features include



25 Spring Harbor Press; Sanbrook, et al. (1989) Ml ecular Coning: A
Laboratory Manual, (2d ed.), vols. 1 3, CSH Press, NY; Ausubel, et al

Bi ol ogy, G eene Publlshlng Associ ates, Q Brooklyn, NY; or Ausubeﬁ1F5_]gﬁ.
(1987 and WROVEYPL suppl ements) Current Protocols in Mol ecdCAfUBlE105gy,

G eene/ Wl ey, New York; each of which is incorporated herein by reference.
30 Nucleotide (SEQ ID NO 1) and correspondi ng am no acid sequence (SEQ ID
NO 2) of a primate, e.g., human, DCRS codi ng segnent is shown in Table
1. The predicted signal sequence is indicated, but may depend on cel

type, or may be a few residues in either direction. Potential N

gl ycosyl awﬁl@ﬁvs BH2dinding@itePatpBB HYIITE, Vé61-Qded, fnd T438-ER911 4k pdt&itiall209,
and 250. I o] bet st

Fosi ducs appstel fornPRAGT:3 d05' 43, Yo Bad 5] R NIRRT S 2ofeblina
at positions 1TbsORF QQ@amFHamtaty‘mS@gmhwqa@n@mhlc}an@lplteﬂﬂztw(bo\lxﬁ cﬂmtvedl aff rom

281- 285 areme €q gEiRNt rom
about 102 195 %(zllq-la cyto I ne bi né}&fe onal n ?Léﬂ\%%idn‘%%%%{}tfb ggg)%@ﬁd“
cyt oki e OHaTRd Ry #iBiative ganmmra%ﬁﬂmgagé@naay@ qytomesmicfdom@inaafabout 252

329- 354 i Smind dcidiS nmsomgaﬂ-bm@@mmﬁcuoag@refﬁr@dlb@aqgtres@@@m&ﬁ@ ekiBacBMular domain
intracel | ul ar mai n. IntrZ%e | ul f[ features |ncludg%%Fé$#JBHCS WO 01/ 8790

PCT/ US01/ 15057 ‘28 I°YSEs%Y Wt R RYSGUE RS 1§ ©¥461- Q464, and
Y588- 691; and potentlally i nportant tyrosine residues at 406, 427, 440,
and 453. These sites and boundaries are notable. The ORF contains a
put ati ve signal sequence which is predicted to be cleaved at ...CHGQGT...
as shown above. A predicted extracellular domain of 328 amino acids is 5
‘ohl owed by a putative transnmenbrane segnent, and finally a cytoplasmc
mai n of  about 252 anino acids. The |igand-binding functions are
predicted to reside in the extracellular domain. The reverse translation
nucl eic acid sequence is provided in Table 2. 0 1 1 FEB 2005 WD 01/85790
PCT/ USO01/ 15057 -9- Table 1: Nucl eotide and pol ypepti de sequences of DNAX
Cyt ol dne Receptor Subunit |ike enbodinents (DCRS5). Primate, e.g., human
enbodi nent (see SEQ ID NO 1 and 2). Predicted signal seguence |nd|cated
but may vary by a few positions and dependi ng upon 5 cell type. | dentified
positions of variation are at nucleotides 127 and 563; which are paired G
and G (translating to the conbination of Qand G or T and A (translating
to Hand R). gtggtacggg aattccattg tgttgggcag ccaacaaggg tggcagcctg
gctctgaagt 60 10 ggaattatgt gcttcaaaca ggttgaaaga gggaaacagt cttttcctgc
ttccagac 118 atg aat cak gtc act att caa tgg gat gca gta ata gcc ctt tac
ata 166




Met Asn Xaa Val Thr Ile Gn Trp Asp Ala Val Ile Ala Leu Tyr Ile -20 -15 -10
15 ctc ttc agc tgg tgt cat gga gga att aca aat ata aac tgc tct ggc 121pER ey
Phe Ser Tr Hs Ay Ay Ile Thr Asn Ile Asn Cys Ser Ay 9_20
cac atc 0&@ S§8a cca gcc aca att ttt aag atg ggt atg aat PS?/CUS%%O i s
Ile Trp VaI GQu Pro Ala Thr Ile Phe Lys Met Ay Met Asn Ile 10 15 20 25
tct ata tat tgc caa gca gca att aag aac tgc caa cca agg aaa ctt 310 25.
Ser Ile Tyr Cys Gn Ala Ala Ile Lys Aspg.Cys Gn Pro P_rg Lys Leu 30 35 40
cat ttt tat aaa aat ggc atc aaa gaa aga ttt caa atc aca agg att 358 His
Phe Tyr Lys Asn Ay Ile Lys Gu Arg Phe Gn Ile Thr Arg Ile 30 45 50 55

aat aaa get C tt tgg. t aaa ac ttt ctg gaa cca cat_ 406 Asn
Lys Thr ﬁabl%ge g “éggﬂd%? ‘qu_%ue}&%fﬁ" ‘éﬁ@ﬂae EEPIF SuBBitEEe 70 35
get tct E RO G ) g5t &ad%umée&ma%?ém@ét(seﬁtsﬁ N@agﬂ?éc«& 454 Ala
Ser Me ’eg?g sigpgl Smuan@uad » Prtgnayyaryiy @ fpp @osfipnsepd, dopsAdingumen 85 40 ctg
at a th[t biRea Identified posttions piovariginn agt nideptidenl fnd 263; waueh sppeiredey || e
Qys Ay @Q@;&WS@%P e porphatiph of Rragd By or el 4 (Earpladingie B3¢0 105 gat

gaa gta t-gtc t tat tca ggc aac act t c 250 Asp Qu
Val i c%“ég%?gfgﬁ% =Bty Hisudie o Atioft e trio e 9671305  avc
tgg aad 98Ladtd8: Qc@é&a@%g gha: g &9 a%ﬁ@*%a%tE@'Qc&tgg Ha298 Iy Trp

Asn Ala Xaa Lys eu .Thr Tyr e Asp T Lys Tyr Val Val 50 125 130 135 cat
gt g aag agts kha gaggacacgaatgaaagefy gad eadoiahratécaee: toax 646 e Val
Lys Ser L¥et Gsu XHar V&l orb@ 01HcinCGup G AlyrvdlealdhalSeeu 4@ 145 150 55 1 1
FEB 210505 WD 01/ 8579%° PCT/ USOL/ 15057 -15 -10

'._l
1=

-~ ctc ttc age tgg tgt cat gga gga att aca aat ata aac tge tct ggce 2
(:) Leu Phe Ser Trp Cys His Gly Gly Ile Thr Asn Ile Asn Cys Ser Gly
-5 -1 1 5

20 cac atc tgg gta gaa cca gcc aca att ttt aag atg ggt atg aat atc 262
His Ile Trp Val Glu Pro Ala Thr Ile Phe Lys Met Gly Met Asn Ile
10 15 . 20 25

[w (o}

tct ata tat tgc caa gca gca att aag aac tgc caa cca agg aaa ctt 310
25 Ser Ile Tyr Cys Gln Ala Ala Ile Lys Bsn Cys Gln Pro Arg Lys Leu
30 35 40

cat ttt tat aaa aat ggc atc aaa gaa aga ttt caa atc aca agg a
His Phe Tyr Lys Asn Gly Ile Lys Glu Arg Phe Gln Ile Thr Arg I
30 - 45 _ 50 55

tt 358
Te -

aat aaa aca aca gct cgg ctt tgg tat aaa aac ttt ctg gaa cca cat 406
Asn Lys Thr Thr Ala Arg Leu Trp Tyr Lys Asn Phe Leu Glu Pro His

60 §5 ' . 70
35 - -
. gct tct atg tac tgc act gct gaa tgt ccc aaa cat ttt caa gag aca 454
Ala Ser Met Tyr Cys Thr Ala Glu Cys Pro Lys His Phe Gln Glu Thr
75 80 85
40 - ctg ata tgt gga aaa gac att tct tct gga tat ccg cca gat att cc 502
Leu Ile Cys Gly Lys Asp Ile Ser Ser Gly Tyr Pro Pro Asp Ile Pro

90 _ 95 100 105 -

gat gaa gta acc tgt gtc att tat gaa tat tca ggc aac atg act tgce 550
45 Asp Glu Val Thr Cys Val Ile Tyr Glu Tyr Ser Gly Asn Met Thr Cys

110 115 120

acc tgg aat gct rgg aag ctc acc tac ata gac aca aaza tac gtg gta 5398
Thr Trp Asn Ala Xaa Lys Leu Thr Tyr Ile Asp Thr Lys Tyr Val Val
50 125 3 130 135

cat gtg aag agt tta gag aca gaa gaa gag caa cag tat ctc acc tca 646
His Val Lys Ser Leu Glu Thr Glu Glu Glu Gln Gln Tyr Leu Thr Ser
140 145 150



-10- agc tat att aac atc tcc act gat tca tta caa.ggt ggc aag aag tac 594
Ser Tyr Ile Asn Ile Ser Thr Asp Ser Leu Gn Ay Gy Lys Lys Tyr 155 g@q}Eg@@S
5ttg gtt t_g%g%tc caa gca gca aac gca cta ggc atg gaa gag tca aaa 742 eu
Val Trp VAVO&/E78a Ala Asn Ala Leu Ay Met Qu G u Ser LysPEISI¥E50{80 185
caa ctg caa att cac ctg gat gat ata gtg ata cct tct gca gcc gtc 790 10 Gn
Leu Gnlle Hs Leu Asp Asp | | e Val Ile Pro Ser Ala Ala Vval 190 195 200

att tcc agg get gag act ata aat get aca g ccc aag acc ata att 838 Ile
Ser Arg. Ala Qu Thr Ile Asn Ala Thr Val Pro Lys Thr _lle Ile 15 205 2 )

215 O tat 1 g@t tﬁgt cag aca aca att 4.a aa tt tcc tgt gaa atg agg 886 .
Tyr Trp ASESERGEE RCUECE G (8 VA s S A 22022
230 20 tac a §§get aca ‘aca aac aa ac 5§ gt qtt $8dY§a T ¥ gac acc 934
Tyr Lys Ala Thr Thr Asn G n Thr Trp Asn Val Lys u Phe Asp Thr 235 240 245
25 aat ot t tedCacd ahgOhfe CAR: g€AGhCaAJaaa the deb95989.6Ca..Aa¢, at 4,982
Asn Phe Tmﬁgl'yél g A1 cﬁnn;gxﬁg%.la NerPR8a Tk i%ﬁ D@%Ugﬂf %135@53‘3&?5 250 255 260
265 aag tmwo gta ttt caa gtg7zaga tgt caa gaai@&ca ggc aaa agg tae tgg 1030
30 Lys Tyr Val Phe Gn Val Arg Cys Gn GQu Thr Gy Lys Arg Tyr Trp 270 275
280 cag cEe £ cagtatexacchtd gett 31t ebt HWaaarc Fctcteigaaaasa gte cceo 1078
G n PrY TrPoskes SéF Blo BRelPheshi &0 yie Tht FFo BePuSThAlyadlapial 35 285 290
295 <cag gtc aca tca aaeilscjca ttc caa cat ]ﬁéc aca tog aat t€%° ggg cta 1126

G n Val TrHttsgéc Iagé @glg eag %ttﬁ éatAépt -I;b:g Trgp c%%naasel:acg Q/taLgltJt 309 %05 310
40 aca gttrigeted Gooahta lah 6A 19G0EARI CUE-aB1T Lol UAT -AAC A0, gga" 1174
Thr Vab Ala Ser Ile &2 Thr Ay H s LeuyThr Ser Asp ‘Asp 4rg y 315 320 325
45 gac att gga ctt tta ttg gga atg atc gtc ttt get gtt atg ttg tca 1222
' tat tgg gat agt caa aca aca att g=za aag gtt tecc tgt gaa atg aga 886
Tyr Trp Asp Ser Gln Thr Thr Ile Glu Lys Val Ser Cys Glu Met Arg
220 225 230
20
tac aag gct aca aca aac caa act tgg aat gtt aaa gaa ttt gac acc 934
Tyr Lys Ala Thr Thr Asn Gln Thr Trp Asn Val Lys Glu Phe Asp Thr
235 - 240 24

25 aat ttt aca tat gtg caa cag tca gaa ttc tac ttg gag cca aac att 982
Asn Phe Thr Tyr Val Gln Gln Ser Glu Phe Tyr Leu Glu Pro Asn Ile
250 255 260 265

aag tac gta ttt caa gtg aga tgt caa gaa aca ggc aaa agg tzc tgg 1030
30 Lys Tyr Val Phe Gln Val Arg Cys Glm Glu Thr Gly Lys Arg Tyr Trp
270 275 280

cag cct tgg agt teca ccg ttt ttt cat aaa aca cct gaa aca gtt ccc 1078
Gln Pro Trp Ser Ser Pro Phe Phe His Lys Thr Pro Glu Thr Val Pro :
35 285 ' 250 295

ct
10]
(s}

cag gtc aca tca aaa gca ttc caa cat gac aca aat tct ggg cta 1126
Gln Val Thr Ser Lys Ala Phe Gln His Asp Thxr Trp Asn Ser Gly Leu
300 305 310

40
aca gtt gct tcc atc tet aca ggg cac ctt act tct gac aac aga dga 1174
Thr Val Ala Ser Ile Ser Thr Gly His Leu Thxr Ser Asp Asn Arg Gly
315 320 325

45 gac att gga ctt tta ttg gga atg atc gtc ttt get gtt atg ttg tca 1222
Asp Ile Gly Leu Leu Leu Gly Met Ile Val Phe Ala Val Met Leu Ser
330 335 340 ’ 345

att ctt tct ttg att ggg ata tti ae ga tca ttc cga act ggg a
50 . Ile Leu Ser Leu Ilg Gly Ile Phe As.. 2rg Ser Phe Arg Thr Gly I
- 350 _ 355 : 360

tt 1270
1

aaa aga agg atc tta ttg tta ata cca aag tgg ctt tat gaa gat att 1318
Lys Arg Arg Ile Leu Leu Leu Ile Pro Lys Trp Leu Tyr Glu Asp Ile
55 365 370 375



Ile Gy Leu Leu Leu Gy Met Ile Val Phe Ala Val Met Leu Ser 330 335 340
att ctt tct ttg att ggg ata ttt as gatca ttc cgaha.:Git- ggCIg att 1%&7%%%{}59
Leu S e @y Ile Phe As...rg Ser Phe Arg Thr yp _
aaa ggvg_gz:]hgb%)tc tta ttg tta ata cca aag tgg ctt tat gaa ga att 1318
Arg Arg Ile Leu Leu Leu Ile Pro Lys Trp Leu Tyr A u Asp Ile 55 365 370

: 1 1 FEB 2005 WD 01/85790 PCT/ US01/15057 -11- cct aat atg aaa aac agc

gtt gtg aaa atg cta cag gaa aat agt-i865 Pro Asn Met Lys Asn Ser Asn
Val Lys Met Leu Gn GQu Asn Ser 380 385 390.5 gaa ctt atg aat aat aat

EREtar=tgo i ol e £ Sttt gt

ttc atc cca gagpcac aag cct acged ggodhr ulle Lys Qu
Phe Ile Pro Qu H's Lys Pro Thr 410 415 420 425 gac tac aag aag gag

acae gggagotChygo gag ast aaga-gacgt akcCeLy bhtOctAspe Tatt &S ckys @Gabz Asn

" Ay Pr&lidigu@igt Tan Asm 2Aspseky fePradul@imt 301438 440 vadamsmacot cg cta ttc

aat act ac®Sgtt gta tat att4®ct gat ctc 1558¢95G n Asn Ser Leu Phe Asp
Thr Thr VaI VaI gv Ile Pro Asp Leu 445 450 455 20 aac act gga tat aaa

ff‘féo gag@ksn P%(Ea Leu %}33 245! 9 g %gg 4%6’ f@g@f@g@;gg@agy aT?;gEffiZfr gat

655
gaa att act tcc tta aca c t aaa cca cca 1654 Hi s Leu Ser n Asn Asn

Il e TheaSeacledy Ty &84 abYSadRr §gTR 44Dy ﬁgg &&55195 tgadatad cegttasgac tca
aat aaksgcyraggs t:tya 6hA r3A0THEAE1 € Ghro 17Y c130rahr AR pSefr ke Asp Ser
As¥P Asn Pro Arg Leu @m Lys His ‘Pro 483 495 500 505 220

caa aac tcg cta ttc gac aat act aca gtt gta tat att cct gat cte 1558
Gln Asn Ser Leu Phe Asp Asn Thr Thr Val Val Tyr Ile Pro Asp Leu
445 450 455
20 ' ’
aac act gga tat aaa ccc caa att tca aat ttt ctg cct gag gga agce 1606
Asn Thr Gly Tyr Lys Pro Gln Ile Ser Asn Phe Leu Pro Glu Gly Ser
460 : 4€5. 470 -

25 cat ctc agc aat aat aat gaa att act tcc tta aca ctt aaa cca cca 1654
His Leu Ser Asn Asn Asn Glu Ile Thr Ser Leu Thr Leu Lys Fro Pro '
© 475 480 . . 485

gtt gat tcc tta gac tca gga aat aat ccc agg tta caa aag cat cct 1702
30 Val Asp Ser Leu Asp Ser Gly Asn Asn Pro Arg Leu Gln Lys His Pro
490 495 500 ’ - - 505

aat ttt gct ttt tct gtt tca agt gtg aat tca cta agc aac aca ata 1750
: Asn Phe Ala Phe Ser Val Ser Ser Val Asn Ser Leu Ser Asn Thr Ile
35 510 515 520

ttt ctt gga gaa tta agc ctc ata tta aat caa gga gaz tgc agt tct 1798
Phe Leu Gly Glu Leu Ser Leu Ile Leu Asn Gln Gly Glu Cys Ser Ser
525 530 535

cct gac ata caa aac tca gta gag gag gaa acc acc atg ctt ttg gaa 1846
Pro Asp Ile Gln Asn Ser Val Glu Glu Glu Thr Thr Met Leu Leu Glu
540 545 550

45 aat gat tca ccc agt gaa act att cca gaa cag acc ctg ctt cct gat 1894
Asn Asp Ser Pro Ser Glu Thr Ile Pro Glu Gln Thr Leu Leu Pro Asp
" 555 560 565

gaa ttt gtc tee tgt ttg ggg atc gty aat gag gag ttg cca tct att 1542
50 Glu Phe Val Ser Cys Leu Gly Ile Val Asn Glu Glu Leu Pro Ser Ile
- 570 * 575 580 : 585

aat act tat ttt cca caa aat att ttg gaa agc cac ttc aat agg att 1880
asn Thr Tyr Phe Pro Gln Asn Ile Leu Glu Ser His Phe Asn Arg Ile
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ows comparison of the available sequences of primate receptor subunits with

the primate, e.g., human DCRS5 (IL-30R). The DCRS5 shows similarity to the IL-6 receptor
subunit gp130 (e.g., IL-6R subunit) and the IL-12RB2 subunit. The DCRS5 exhibits structural
25  features of a beta subunit, but the actual sequence of protein interactions and signaling remains
unresolved. .
As used herein, the term DCRSS shall be used to describe a protein comprising the
amino acid sequence shown in Table 1. In many cases, a substantial fragment thereof will be
functionally or structurally equivalent, including, e.g., additional extracellular segments. The

invention also includes a protein variation of the respective DCRSS allele whose sequence is
provided, e.g., a mutein or other construct. Typically, such variants will exhibit less than about
10% sequence differences with the target region, and thus will often have between 1- and 11-
fold substitutions, e.g., 2-, 3-, 5, 7-fold, and others. It also encompasses allelic and other
variants, e.g., natural polymorphisms, of the protein described. Typically, it will bind to its
35  comresponding biological ligand, perhaps in a dimerized state with an alpha receptor. subunit,
with high affinity, 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 occurring forms, e.g., alleles, polymorphic variants, and
metabolic variants of the mammalian protein. Preferred forms of the receptor complexes will
40  bind the appropriate ligand with an affinity and selectivity appropriate for a ligand-receptor
interaction. |
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which is incorporated herein by reference. This changes when considering conservative
substitutions as matches. Conservative substitutions typically include substitutions within the

following groups: glycine, alanine; valine, isoleucine, leucine; aspartic acid, glutamic acid;

- asparagine, glutamine; serine, threonine; lysine, arginine; and phenylalanine, tyrosine.

25  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
50 100% homology (if gaps can be introduced), to 60 100% homology (if conservative
substitutions are included) with an amino acid sequence segment of Table 1. Homology
measures will be at least about 70%, generally at least 76%, more generally at least 81%, often

30  atleast 85%, more often at least 88%, typically at least 90%, more typically at lear 32%,
usually at least 94%, more usually at least 95%, preferably at least 96%, and more preferably at
least 97%, and in partictilarly preferred embodiments, at 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

35  described in Table 1, particularly the intracellular portion.
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25  Effectors may be other proteins which mediate other functions in response to ligand binding, or

other proteins which normally interact with the receptor. One means for determining which
sites interact with specific other prbteins is a physical structure determination, e.g., X-ray
crystallography or 2 dimensional NMR techniques. These will provide guidance as to which
amino ‘acid residues form molecular contact regions. For a detailed description of protein
30  structural determination, see, e.g., Blundell and Johnson (1976) Protein Crystallography,
Academic Press, New York, which is hereby incorporated herein by reference.
II. Activities
The cytokine receptor-like proteins will have a number of different biological activities,
35 e.g. intracellular signaling, e.g., via STAT4, modulating cell proliferation, or in phosphate
metabolism, being added to or removed from specific substrates, typically proteins. Such will
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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 proteins or polypeptides
having characteristic sequences, e.g., of the DCRS5s alone or in combination with others such

30 asanJL-12RP1 (see Showe, et al. (1996)) Ann. N.Y. Acad. Sci. 795:413-425; Gately, et al.
(1998) Aun. Rev. Immunol. 16:495-521; GenBank U03187, NM_005535) subunit. Typically,
the nucleic acid is capable of hybridizing, under appropriate conditions, with a nucleic acid
sequence segment shown in Table 1, but preferably not with a corresponding segment of other
receptors described in Table 3. Said biologically active protein or polypeptide can be a full

35  length protein, or fragment, and will typically have a segment of amino acid sequence highly
homologous, €.g., exhibiting significant stretches of identity, to one shown in Table 1. Further,
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Typ| cally, _ _
| nucleotide sequence. Typically this intervention involves in vitro manipulation, although

under certain circumstances it may involve more classical animal breeding techniques.

25  Alternatively, it can be a nucleic acid made by generating a sequence comprising fusion of two
fragments which are not naturally contiguous to each other, but is meant to exclude products of
nature, e.g., naturally occurring mutants as found in their natural state. Thus, e.g., products
made by transfortm'ng cells with an unnaturally occurring vector is encotnpassed, as are nucleic
acids comprising sequence derived using any synthetic oligonucleotide process. Such a

30  process is often done to replace, ¢.g., a codon with a redundant codon encoding the same or a
conservative amino acid, while typically introducing or reniov'mg a restriction enzyme |

- sequence recognition site, or for some structure-function analysis. Alteratively, 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 commonly

35  available natural forms, e.g., encoding a fusion protein. Restriction enzyme recognition sites
are often the target of such artificial manipulations, but other site specific targets, e.g.,
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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 DNA replication. These additional segments typically assist in
expression of the desired nucleic acid segment.

30 - Homologous, or highly identical, nucleic acid sequences, when compared to one
another, e.g., DCRS5 sequences, exhibit significant similarity. The standards for homology in
- nucleic acids are either measures for homolo gy generally used in the art by sequence
comparison or based upon hybridization conditicns. Comparative kybridization conditions are
described in greater detail below.
35 Substantial identity in the nucleic acid sequence comparison context means either that
the segments, or their complementary strands, when compared, are identical when optimally
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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 50 or 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

30  herein by reference. ’

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
35  variant species. Enhanced expression may involve gene amplification, increased transcription,
increased translation, and other mechanisms. Such mutant DCRSS inition of the DCRS5 as set
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25 NA polymerase with an appropriate primer sequence. .
Polymerase chain reaction (PCR) techniques 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 and Dveksler
30  (1995; 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 sequences described. In other embodiments, functional portions of the
sequences may be joined to encode fusion proteins. In other forms, variants of the described

sequences may be substituted.
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25  targeting domain which may 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., GenBank, c/o IntelliGenetics, Mountain View, CA; and BCG, University of
Wisconsin Biotechnology Computing Group, Madison, WI, which are each incorporated herein

30 byreference. In particular, combinations of polypeptide sequences provided in Tables 1 and 3
are particularly preferred. Variant forms of the proteins may be substituted in the described
- combinations. ' :

The present invention particularly provides muteins which bind cytokine-like ligands,

and/or which are affected in signal transduction. Structural alignment of human DCRS5 with
35  other members of the cytokine receptor family show conserved features/residues. See Table 3.
Alignment of the human DCRSS sequence with other members of the cytokine receptor family
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A major group of derivatives are covalent conjugates of the receptors or fragments
thereof with other proteins of polypeptides. These derivatives can be synthesized in
recombinant culture such as N terminal fusions or by the use of agents known in the art for
their usefulness in cross linking proteins through reactive side groups. Preferred derivatization

.30 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 multiple

35  different cytokine ligands, or a receptor which may have broadened or weakened specificity of
substrate effect. Likewise, heterologous fusions may be constructed which would exhibit a
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% (eds. 1987 and periodic supplements) Current Protocols in Molecular Biology, Greene/Wiley;
25  New York, which are each incorporated herein by reference. Techniques for synthesis of
polypeptides are described, for example, in Merrifield (1963) J. Amer. Chem. Soc. 85:2149-
2156; Merrifield (1986) Science 232: 341-347; and Atherton, et al. (1989) Solid Phase Peptide
Synthesis: A Practical Approach, 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
30  polypeptides.

~ This invention also contemplates the use of derivatives of a DCRSS5 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
35  complexes, e.g., with cell membranes. Such covalent or aggregative derivatives are useful as
immunogens, as reagents in immunoassays, or in purification methods such as for affinity
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| ‘ands protein surface of the native DCRS3. Complexes of combmatlons of proteins will also be
useful, and antibody preparations thereto can be made.

25 . In certain other embodiments, soluble constructs, e.g., of the extracellular ligand
binding segments of the DCRS5 with the IL-12RP1 may be binding compositions for the
ligand and may be useful as either ligand antagonists, or as antigens to block ligand mediated
signaling. Such may be useful either diagnostically, e.g., for histolo gy labeling for ligand, or
therapeutically, e.g., as ligand antagonists.

30 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, soluble receptor constructs, or fragments attached to solid phase substrates.
These assays will also allow for the diagnostic determination of the effects of either ligand

35  binding region mutations and modifications, or other mutations and modifications, €. g., which
affect signaling or enzymatic function. |
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with other proteins. Combinations of the described proteins, or nucleic acids encoding them,

are particularly interesting.
Expression vectors are typically self replicating DNA or RNA constructs confaining the
desired teceptor gene, its fragments, or combination genes, usually operably linked to suitable
30  genetic control elements that are recognized in a suitable host cell. These control elements are
capable of effecting expression within a suitable host. Multiple genes 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. Generally, the
genetic control elements can include a prokaryotic promoter system or a eﬁ.karyotic promoter
35  expression control system, and typically include a transcriptional promoter, an optional
' operator to control the onset of transcription, transcription enhancers to elevate the level of
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25  Boston, which are incorporated herein by reference.

Transformed cells are cells, preferably mammalian, that have been transformed or
transfected with vectors constructed using recombinant DNA 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

30  contemplates culturing transformed cells in a nutrient medium, thus permitting the 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 related to each other. For example, DNA for a presequence or secretdry leader is

35  operably linked to a polypeptide if it is expressed as a preprotein or participates in directing the
polypeptide to the cell membrane or in secretion of the polypeptide. A promoter is operably
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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 termination, polyadenylaﬁon_, and transcription termination. Suitable expression
vectors for yeast include such constitutive promoters as 3 phosphoglycerate kinase and various

30  other glycolytic enzyme gene promoters or such 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 high copy number (such as the YEp series); integrating types (such as the YIp
series), or mini chromosomes (such as the YCp series).

35 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
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25  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, tc appropriate glycosylating proteins introduced into
a heterologous expression system. For example, the receptor gene may be co-transformed with
~ one or more genes encoding mammalian or other glycosylating enzymes. Using this approach,
30  certain mammalian glycosylation pa ~~ms will be achievable in prokaryote or other cells.
Expression in prokaryote cells will typically lead to unglycosylated forms of protein.
The source of DCRSS5 can be a eukaryotic or prokaryotic host expressing recombinant
DCRSS, such as is described above. The source can also be a cell line, but other mammalian
cell lines are also contemplated by this invention, with the preferred cell line being from the
35  human species.
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or retroviruses
‘chain, 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. Soc. 85:2149 2156, which is
incorporated herein by reference.

30 The prepared protein and fragments thereof can be isolated and purified from the
reaction mixture by means of peptide separation, e.g., by extraction, precipitation,

- electrophoresis, various:forms of chromatography, immunoaffinity, and the like. The receptors
of this invention can be obtained in varying degrees of purity depending upon desired uses.
Purification can be accomplished by use of the protein purification techniques disclosed herein,

.35  seebelow, or by the use of the antibodies herein described in methods of immunoabsorbant
affinity chromatography. This immunoabsorbant affinity chromatography is carried out by




10 carrying pronoters derived, e.g., fromsuch sources as from adenpyi blsz
Sv40, parvoviruses, vaccinia virus, or cytonegal ovirus. Represent aH\F@ 005 -
exanpl es o si/sdzad! € expression vectors include pCONAL; pChcrAge1/30ayana,
et al. (1985) Mol. Cell Biol. 5:1136 1142; pMld neo PolyA, see Thonmas, et
al . (1987) Cell 51:503 512; and a bacul ovirus vector such as pAC 373 or
pAC 610. 15 For secreted proteins and sone nenbrane proteins, an open

readi ng frane usually encodes a pol yp‘e%?-t'i de that consists of a mature or
secreted product coval ently linked at its NN termnus to a signal peptide.

ool ypept et ks ea BB s Sl bupbOy BB 5 e bl IR B Qlien P8
accur acy sbiubiiizedripsatésadlapprdpeate eelly, lysatemefehérmell 29@69simgitleebaphaj aslysates

and the 7 curSeaatt o8 B wrRuEiaE b Mordkies resbERD P ARALEI S s b oo
not appear to Genecally, rdmfapurtfged protefimmell boat le@tgboutmé%aune oxstinaglly a{ legg @pout
Sci enge #ﬁpﬁ}ﬂﬁ@s&ﬂig%t 1580 skt @(5% ure a%%a%f' #3093k m dlkéefyﬁ%lw &t

pr ot e| ns of | nvent1 on _can eadi er m n using stan
. et hoddeast gbejyt|80%opyreprsterals @v ]@GSttE@OE He pyra dgBots RryiseRbly etdsast abeyt

Syst em whjsoh ﬁ;reoxﬂdiﬁspaaucﬂé @ﬁ@@dﬁbﬁtsom%@bwaﬂrgggdqa&uyash}l?l@uﬂgmeeéma I n
oVl de a

t his. case rn will be.tha
expr esa) oo EYSIER DHSRBILP Dot BOE ST bR oGRS K BB R 4
pol ypept ilddividalprot@ns omag by pusified red tHsoeafier tombimpdopri at e gl ycosyl ati ng
protepns introduced into a heterol ogous expression system For exanple,
e receptor gene may be co-transfornmed with one or nore genes encoding
grmral | anVerAwiteiesgi ycosyl ating enzynmes. Using this approach, 30 certain

mamal i an gl y casilolidsan ra1sed tBthéhvatioRemaAGH S¥A & pﬁmafqu@Rx@tp@otefns ghher

ol yoos T el R oy Sebt o ety Phe s e Geb S e o

pr okar yotdiffedensd bedug thas smuﬂgadiezsaomhn aaive recfaﬁasaxe muﬁmaay tcSrddegmlz¢ bsitbpabove.

The ur her I I_an

21 5o Son SR BreletP e i A1c nat B SonRithna I AR 8 anifins el ptigped

f r om t he by3be perphinadoad. &sfunﬁhona@iasombg@cw mvhaserﬁelpﬁw @smlﬁqsmgmnpmad

der' vati %*mﬁ“é?*‘é%g@?sﬁ*ﬁ"ﬁ e R har L2, Wo an anb B P idRiiypic
ivativ Vv i

synt hesi Zaln ‘i)‘gsp?rled‘ Ffé%%lg'ieﬁt%’&g w‘%’ll‘ig%gie % feAmSS %@Bt%@?éﬁ%né‘&aﬂfal |

St ewar t ancjap‘ﬁmtmgn(amﬁBdc)y Solid Phase Peptide Synthesis, Pierce Chem cal

Syn hesi s, Spr s d@&é@@@%ﬁ%&ﬁﬁ ﬁm‘iig’&%%%%“%?. el pl o

of Pept i qcdetyrmiprdiragmens PhieProtein ¢ag, beneiredyby knmainizaten ehemimals with ar e
i ncor por aoafhghRs OF thelfyagnedngs mqmmlﬁ@geﬁas Brotifs. %n@élbﬂ@l a%h%&%§ areqflefrédl

chl ori de roc an._acj d,anh cess,...a m xe r rocess an
st ve o R SESea@Bio it SRR shibS FERS Raruhiecan or 20RERdd £ -

normal or defective protein, or screened for agonistic or antagonistic activity. These

25  monoclonal antibodies will usually bind with at least a KD of about 1 mM, more usually at
least about 300 pM, typically at least about 100 pM, more typically at least about 30 pM,
preferably at least about 10 uM, and more preferably at least about 3 uM or better.

The antibodies, including antigen binding fragments, of this invention can have
significant diagnostic or therapeutic value. They can be potent antagonists that bind to the

30  receptor and inhibit binding to ligand or inhibit the ability of the receptor to elicit a biological
response, €.g., act on its substrate. They also can be useful as non neutralizing antibodies and
can be coupled to toxins'or radionuclides to bind producing cells, or cells localized to the

 source of the interleukin. Further, these antibodies can be conjugated to drugs or other
therapeutic agents, either directly or indirectly by means of a linker.

35 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
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30  clones, each of which secrete a single antibody species to the immunogen. In this manner, the
individual antibody species obtained are the products of immortalized and cloned single B cells
from the immune animal generated in response to a specific site recognized on the
Immunogenic substance.

Other suitable techniques involve in vitro exposure of lymphocytes to the antigenic
35  polypeptides or alternatively to selection of libraries of antibodies in phage or similar vectors.
See, Huse, et al. (1989) "Generation of a Large Combinatorial Library of the Immunoglobulin
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allowing easy detection of presence of antigen by antibody binding.

Antibodies raised against a cytokine receptor will also be used to raise anti-idiotypic

25  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 competitive receptor inhibitors or

“ substitutes for naturally occurring ligands. Certain antibodies to receptor subunits or
combinations may serve as activating antibodies, which may effect signaling thereby serving,

30 e.g.,asligand agonists.

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: 2, is typically determined in
an immunoassay. The immunoassay typically uses a polyclonal antiserum which was raised,

35  e.g.,to aprotein of SEQ ID NO: 2. This antiserum is selected to have low crossreactivity
against other cytokine receptor family members, e.g., IL-12R 32 receptor subunit or IL-6
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Those antisera with less than 10% crossreactivity with each of the proteins listed above are

25  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 DCRSS like protein of SEQ ID NO: 2). In order to make this comparison, the two proteins

30  are each assayed at a wide range of concentrations 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.

35 It is understood that these cytokine receptor proteins are members of a family of
homologous proteins that comprise many identified genes. For a particular gene product, such
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PES USOL! ﬁﬁ&@]ﬁc?ds—cﬁﬁutomatmg assays have been developed in recent years so as to permit screening o,

tens of thousands of compounds per year. See, e.g., a BIOMEK automated workstation,
Beckman Instruments, Palo Alto, California, and Fodor, et al. (1991) Science 251:767-773,
which 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

30 facilitated by the availability of large amounts of purified, soluble cytokine receptors in an
active state such as is provided by this invention. :

Purified DCRSS3 can be coated directly onto plates for use in the aforementioned ligand
screening 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

35  diagnostic uses.
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cytokine receptor or to a particular fragment 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

Immunology Greene/Wiley, New York.

30 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 optimize the
sensitivity of the assay. For the subject invention, depending upon the nature of the assay, the
35  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
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25  solvent such as polyethylene glycol or a salt such as ammorﬁum.sulfat'_e. Other suitable
separation techniques include, without limitation, the fluorescein antibody magnetizable
particle method described in Rattle, et al. (1984) Clin. Chem. 30(9):1457 1461, and the double
antibody magnetic particle separation as described in U.S. Pat. No. 4,659,678, each of which is
incorporated herein by reference. _ '

30 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 reaction of a mercapto group with
an activated halogen such as chloroacetyl, or an activated olefin such as maleimide, for

35  linkage, or the like. Fusion proteins will also find use in these applications.
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e.g., Viallet, et al. (1989) Progress in Growth Factor Res. 1:89-97. Detection of polymorphic
25  variations, which may reflect functional receptor signaling differences, may be useful in

determining therapeutic strategy. Variations which reflect greater or lesser response to ligand
may allow subsetting of responsive/non-responsive patient pools.

VIII. Therapeutic Utility

30 This invention provides reagents with signiﬁcant therapeutic value. See, e.g., Levitzki
(1996) Curr. Opin. 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 receptors or their ligands, Such

35  abnormality will typically be manifested by immunological disorders. See WO 01/18051,
which is incorporated herein by reference. Additionally, this invention should provide
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25 Gene therapy may render desired cell populations response to p40/IL-B30 ligand, e.g.,
as adjuvants for tumor immunotherapy, to facilitate activation of tumor infiltrating
lymphocytes, T cells, or NK cells. Antisense strategies may be applied, e.g., to prevent
receptor responsiveness.

Various abnormal conditions are known in cell types shown to produce both IL-12 p40

30 and/or 11.-B30 mRNA by Northern blot analysis. See Berkow (ed.) The Merck Manual of
Diagnosis and Therapy, Merck & Co., Rahway, N.J.; Thom, et al. Harrison's Principess of
Internal Medicine, McGraw-Hill, N.Y.; and Weatherall, et al. (eds.) Oxford Textbook of
Medicine, Oxford University Press, Oxford. Many other medical conditions and diseases will
.be responsive to treatment by an agonist or antagonist provided herein. See, e.g., Stites and

35  Terr (eds.; 1991) Basic and Clinical Immunology Appleton and Lange, Norwalk, Connecticut;
and Samter, et al. (eds.) Immunological Diseases Little, Brown and Co. Other likely
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25  thesereagents. 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. 1990) Goodman and Gilman's: The Pharmacological 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
30  reference. Methods for administration are discussed therein and below, e. g., for oral,
intravenous, intraperitoneal, or intramuscular administration, transdermal diffusicn, and others.
Pharmaceutically acceptable carriers will include water, saline, buffers, and other compounds
described, e.g., in the Merck Index, Merckt& Co., Rahway, New Jersey. Because of the likely
high affinity binding, or turnover numbers, between a putative ligand and its receptors, low
35  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
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invention may be combined with or used in association with other therapeutic agents,

- 25  particularly agonists or antagonists of other cytokine receptor family members.

IX. Screening
Drug screening using DCRSS or fragments thereof can be performed to identify
compounds having binding affinity to the receptor subunit, including isolation of associated
30 components. Subsequent biological assays can then be utilized to determine if the compound
has intrinsic stimulating activity and is therefore a blocker or antagonist in that it blocks the
activity of the ligand. *
Moreover, matching of the p40/IL-B30 ligand with the functional receptor of DCRS3
with IL-12Rp1, allows screening for antagonists and agonists with a positive signaling control.
35  Small molecule or antobidy screening can be done.
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I.  General Methods

Some of the standard methods are described or referenced, e.g., in Mamatis, 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.),

30 vols. 1-3, CSH Press, NY; or Ausubel, et al. (1987 and Supplements) Current Protocols in
Molecular Biology, Greene/Wiley, New York. Methods for protein purification include such
methods as ammonium: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

35  Science Greene/Wiley, New York; Deuntscher (1990) "Guide to Protein Purification” in
Methods in Enzymology, vol. 182, and other volumes in this series; and manufacturer's
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A cDNA library was prepared from mRNA isolated from Kit225 cells, an IL-2-
dependent human T cell line which responds to both I.-12 and p40/IL-B30. The cDNA library
was made using a retroviral expression vector, pMX. Ba/F3 cells expressing recombinant hil -
12R[1 were infected with this cDNA library, allowed to recover for 3-4 days in IL-3, then

30  washed and plated at ~15,000 cells/well in 96 well plates in medium containing 50 ng/ml
hyper-hp40/hIL-B30. See WO 01/18051. Cultures were supplemented every ~5 days with
additional hyper-hp40/hIL.-B30. After approximately two weeks 5-10% of the wells exhibited
cell growth. Cells were recovered from each well, expanded individually in larger cultures in
hyper-hp40/hIL-B30, and tested for growth dependence on hypér-hp40/hIL-B30.

35 Cells which were p40/IL-B30-dependent for growth were analyzed by PCR for
retroviral cDNA inserts. Out of more than 40 isolates analyzed, all but one contained cDNAs
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preparations obtained from phytohemagglutinin-stimulated human lymphocytes cultured for 72

b. 5-bromodeoxyuridine was added for the final seven hours of culture (60 ng/ml of medium),
to ensure a posthybridization chromosomal banding of good quality.

25 A PCR fragment, amplified with the help of primers, is cloned into an appropriate
vector. The vector is labeled by nick-translation with *H. The radiolabeled probe is hybridized
to metaphase spreads at final concentration of 200 ng/ml of hybridization solution as described
in Mattei, et al. (1985) Hum. Genet. 69:327-331.

' After coating with nuclear track emulsion (KRODAK NTB?2), slides are exposed. To

30  avoid any slipping of silver grains during the banding procedure, chromosome spreads are first
stained with buffered Giemsa solution and metaphase photographed. R-banding is then
performed by the fluorochrome-photolysis-Giemsa (FPG) method and metaphases
rephotographed before analysis.

Similar appropriate methods are used for other species.
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The cDNA pla.{rﬁfgail.%ws for prediction of what cells express the combination of receptor subunits which
will result in a physiological responsiveness to each of the cytokine ligands.
' Fo d
r mouse distribution, e.g., Southern Analysis can be performed: DNA (5 pg) from a
25 primary amplified cDNA library was digested with appropriate restriction enzymes to release
the inserts, run on a 1% agarose gel and transferred to a nylon membrane (Schleicher and
Schuell, Keene, NY).
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,
30  THI polarized (Mell4 bright, CD4+ cells from spleen, polarized for 7 days with IFN-y and anti
IL-4; T200); T cells, TH2 polarized (Mell4 bright, CD4+ cells from spleen, polarized for 7
days with IL-4 and anti-IFN-y; T201); T cells, highly TH1 polarized (see Openshaw, et al.
(1995) J. Exp. Med. 182:1357-1367; activated with anti-CD3 for 2, 6, 16 h pooled; T202); T
cells, highly TH2 polarized (see Openshaw, et al. (1995) J. Exp. Med. 182:1357-1367,
35  activated with anti-CD3 for 2, 6, 16 h pooled; T203); CD44-CD25+ pre T cells, sorted from :
thymus (T204); TH1 T cell clone D1.1, resting for 3 weeks after last stimulation with antigen
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25 Samples for human mRNA isolation may include: peripheral blood mononuclear cells
(monocytes, T cells, NK cells, granulocytes, B cells), resting (T100); peripheral blood
mononuclear cells, activated with anti-CD3 for 2, 6, 12 h pooled (T101); T cell, THO clone
Mot 72, resting (T102); T cell, THO clone Mot 72, activated with anti-CD28 and anti-CD3 for
3, 6, 12 h pooled (T103); T cell, THO clone Mot 72, anergic treated with specific peptide for 2,

30 7,12 hpooled (T104); T cell, TH1 clone HY06, resting (T107); T cell, TH1 clone HY06,
activated with anti-CD28 and anti-CD3 for 3, 6, 12 h pooled (T108); T cell, THI clone HY06,
anergic treated with spécific peptide for 2, 6, 12 h pooled (T109); T cell, TH2 clone HY935,
resting (T110); T cell, TH2 clone HY935, activated with anti-CD28 and anti-CD3 for 2,7, 12 h
pooled (T111); T cells CD4+CD45RO- T cells pdladzed 27 days in anti-CD28, I1.-4, and anti

35  IFN-y, TH2 polarized, activated with anti-CD3 and anti-CD28 4 h (T116); T cell tumor lines
Jurkat and Hut78, resting (T117); T cell clones, pooled AD130.2, Tc783.12, Tc783.13,
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ionomycin for 1, 6 h pooled (K106); DC from monocytes GM-CSF, IL-4 5 days, resting
, (D107); DC from monocytes GM-CSF, IL-4 5 days, resting (D108); DC from monocytes GM-
CSF, IL-4 5 days, activated LPS 4, 16 h pooled (D109); DC from monocytes GM-CSF, IL-4 .
25  days, activated TNFa, monocyte supe for 4, 16 h pooled (D110); leiomyoma L11 benign
tumor (X101); normal myometrium M5 (O115); malignant leiomyosarcoma GS1 (X103); lung
fibroblast sarcoma line MRCS5, activated with PMA and ionomycin for 1, 6 h pooled (C101);
kidney epithelial carcinoma cell line CHA, activated with PMA and ionomycin for 1, 6 h
pooled (C102); kidney fetal 28 wk male (O100); lung fetal 28 wk male (O101); liver fetal 28
30 wkmale (0102); heart fetal 28 wk male (0103); brain fetal 28 wk male (0104); gallbladder
fetal 28 wk male (O106); small intestine fetal 28 wk male (0107); adipose tissue fetal 28 wk
male (0108); ovary fetal 25 wk female (0109); uterus fetal 25 wk female (0110); testes fetal
28 wk male (O111); spleen fetal 28 wk male (0112); adult placenta 28 wk (O113); and tonsil
inflamed, from 12 year old (X100).
35 Similar samples may isolated in other species for evaluation.
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2 5  pooled and diluted in cold distilled H,O, 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 DCRSS protein are pooled, aliquoted, and stored in the -70° C freezer.

Comparison of the CD spectrum with cytokine receptor protein may suggest that the
protetn is correctly folded. See Hazuda, et al. (1969) J. Biol. Chem. 264:1689-1693.

30

VII. Preparation of antibodies specific for DCRSS5

Inbred Balb/c mice are immunized intraperitoneally with recombinant forms of the
protein, e.g., purified DCRSS or stable transfected NIH-3T3 cells. Animals are boosted at
appropriate time points with protein, with or without additional adjuvant, to further stimulate

35  antibody production. Serum is collected, or hybridomas produced with harvested spleens.
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5  such with .- 12RBl sequence. A portion of the 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 (1989)
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

30 receptor. The two hybrid system may also be used to isolate proteins which specifically bind
to DCRSS5.
IX. Structure activity relationship

Information on the criticality of particular residues is determined using standard

35  procedures and analysis. Standard mutagenesis analysis is performed, e.g., by generating many

different variants at determined positions, e.g., at the positions identified above, and evaluating
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Many modifications and variations of this invention can be made without departing
from its spirit and scope, as will be apparent to those skilled in the art. The specific
25  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.
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(1993) Proc. 20 Nab: s g\%aé‘.ﬁs%ﬁ“. &90:41156-‘4160_; Barry, et al. (1994)
Techni ques 16: 6856-1819 lenghat Jgagtagoutel0 amino acids; :

h) exhibits at least two non-overlapping epitopes which are specific for a
pﬁmate DCRSS; _

i) has a molecular weight of at least 30 kD with natural glycosylation;

j) is a synthetic polypeptide;

k) is in a sterile form;

) is in an aqueous or buffered solution;

m) is attached to a solid substrate;

'n) is conjugated to another chemical moiety; or

o) is physically associated with an IL-12RBI polypeptide;
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~anal ysi & of nat ur Ahe PAYPERHES can i ndi cate what positions tolerate natural
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i ndi viduals, or acr 3 {a S or é eci es, | es from sel ected

i ndi vi dual s are anal zéad BHECt nopgvepeRpy'n ?%Wg 5 and sequencing. This

. all ows eval uation of p@pmlchudcome picdt yemstrtphivs mminoacidsoex pr essi on of DCRS5 and
o L2R(3] 10 A VeCtor . iplindf Rk 3¢ 2ABEPHIR i JRRARRLUBNEBAIARY De

fansfected into a cel[" refera fi such vector w have sel ection

markers to identify mnmnamq%cmave successfully been transforned.

Coexpr essi on ]g)f the twl)gﬁe@aeu\ftﬂlﬁd cﬂ&tlr@wetwh@ngmeleamml 1Siotaad§ro@$er| yh g
associate to formactiye rece c f net hods
causi ng associ ation of ! %uﬁ?&ﬂrgﬁﬁ?e mmep%aﬁ(ﬁvﬁ? 1%36’2%228% g.,
O Shea, et al. (1989) S@BeridlMB26UELEHB), KES{TSBTYgr NGO2&A06; ¢r1992) J.

| mmunol . 148: 1547- 1553, lagk tChem
271: 30386- 30391, Exé@e%?@e BpEPI& furiér i rgs%g%g%r%ﬁ!ﬁgg Ameth

- association, e.g., dri \‘?@W‘i?{/laFEi%\?‘Eﬂi“?%‘é tdeast f}ﬁgpméglfquma{ryn ﬂi of esul t

in ligand binding constidsiscethilatposticibfSBQIDasOb2;ndi ng conpounds for

di agnostic or thgga&gﬂtl C, ug@g 20 Al'l citations herein are incorporated
herein by referen PRt X8 WYt ent as if each individual publication
or patent applicati o) wad asleestitvielvaldontigurohs iamdhw acld a¢drpent wdinpasescbneo be

of R355-1L373, P378-L405, V407-D426, K428-D439, P441-V452,
_ 1454-G460, 1465-T587, or N592-606; or
b) said polypeptide further comprises at least two distinct

nonoverlapping segments of at least six contiguous amino acids of the
extracellular portion of SEQ ID NO: 2; or

3) of Claim 4c, further comprising a purification or detection epitope.

6. The polypeptide of Claim 4, which:
a) consists of the mature sequence of Table 1;
b) is an unglycosylated polypeptide;
c¢) is from a human;

d) comprises at least 40 contiguous amino acids of SEQ ID NO: 2;



i ncorporated by reference. Many nodifications and variations of this

i nvention can be made wi thout departing fromits spirit and scope, as wll
be apparent to those skilled in the art. The specific 25 enbodi meht $EB 2005
descri bed herein are offered by way ofS4exanple only, and the invention is
to be limted by the ternms of the appended clains, along with the full
scope of equi val es)t sxhibitsbtiledst thsaggieneYeslanping segreants afiagleast e he i nvent i on

is not to be limte rﬁﬂ%%hfdggfg qQpig®ng;s that have been presented
herein by way of exgopt?%ltonga | gg
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acids of the int F@C%la.kblle% hmnetast(hlbomBOSEanD:nHD 2 2 The pol ypepti de of

Claim1, wherein: a) tide rise st 25 otlguous
am no acids of th® © ?‘fﬂ‘gft%@ﬁ%gﬁ Portt 8{"? '8¢ e%%’ arefp e‘bf aicd
pol ypeptide is recorpbmrmDCRSérrprl sing the int racel | ul ar porti on of SEQ I D

NGO 2; c¢) said pon tid guous am no

acids of the non |ﬁ‘f’$a0e?ﬁcwé %r?f%ﬁgats) %%%%Fal%@lg%}@élgn

pol ypepti de corrprj)sesaaotnﬂh@lawlyz\%ptm no acids of the extracellular portion
of SEQ ID NO 2; @) iSH Lk YRePt i de conprises the mature SEQ ID NO 2; or

f) said pol ypept| e 1s a substantially pure natural polypeptide. 3. The

r econmbi nant _pol ypBpti$ H’ea"cﬂqualéloﬁp‘ifferﬁ\%is@ﬂ“o“a) consists of the mature

sequence of Tabl em}iis atb,)chécmoarsoumgubsg-@ﬁyl at ed pol ypeptide; c) is froma
human; d) conprises .at least, 40 ng. acids of SEQID NO 2; e)
exhibits at |east™ H} &Y e&}gﬁ’ gmécé Wgﬁ s%f at least fifteen

cont i guous ami no a)cnsiphxsicaEBEQ}sb@atlkld)wm anfl).- i2R B4 pebtpeptéde. pol ymor phic vari ant
©Fh SEQ ID NO 2; Qg) has a length at |east about 30 ami no acids; h)

exhi bits at Ieast two non-overl appi ng epitopes which are specific for a

pri mat e7.DCRS5; |)Alf@91P851ﬁ9$é@I]PrérmaNe| ght of at |least 30 kD with natural

glycosyl ation; |y iSsubs@miidlliehire ppbypedtdfi®aim 4 combined with the IL-
12RB1 protein; or

b) said polypeptide of Claim 4 and a carrier, wherein said carrier is:

i) an aqueous compound, including water, saline, and/or buffer; and/or
ii) formulated for oral, rectal, nasal, topical, or parenteral

administration.

8. A kit comprising a polypeptide of Claim 4, and:
a) acompartment comprising said polypeptide;
b) a compartment comprising an IL-12R1 polypeptide;
(¢ ‘ c) acompartment comprising a p40, IL-B30, or p40/IL-B30 polypeptide; or

d) instructions for use or disposal of reagents in said kit.

9. - A binding compound comprising an antigen binding site from an antibody,
which specifically binds to said intracellular portion of said polypeptide of Claim 1, wherein:
a) said binding compound is in a container;
b) said 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

e) said antibody:



K) isin a sterile form 1) is in an aqueous or buffered solution; n is
attached to a solid substrate; n) is conjugated to another chemni cal 1 kB ¢80¥;
or 0) is physically associated with ag | L-12R(31 polypeptide; 1 1 FEB
2005 -53 4. A conposition of matter ~ Ql"ect ed from a) a substantially pure
or reconbi nant pol ypeptide conprising at |east two distinct nonoverl apping
segnents of at | easti)si i reised agpirstia pentida sequgesedyf agnatuiserof ypeptidea§ | Tablsr
portion of SEQ ID NG. 2; b) a substantially pure or reconbinant pol ypeptide
conprising at least 12 _contiguous ani no ids of the intracellular poriton
of SEQ ID NO2; or ) é?rg'tﬁﬁig%’ﬂsf amagﬁbe%i(Sgatur al sequence pol ypeptide
conprising mature SHQ lsPal¥ed to?a pifiedhemppDARSYS; i de: 1) of O aim 4a,
wherein: a)' said di ssi nct nono%ertldappi ng segnents: ~... i) include one of
at least twelve am n) abi'BE™MOPS'°S'Hel ude one of at |east seven amino acids
and a second of at |wastsa pulydomairamdody; ldsresdeni lpbélncl ude a third distinct

segnent of at |east SiX L DO, i.ds. kv) conprise one of R355-L373,
P378-L405, V407- D426‘,§f? KB%@L %ﬁg‘g‘aq@?ﬂé{ﬁg’z 1454- (460, 1465- T587,

or N592- 606; or. b) savid) petipisepiidde antigemelatdepsp?? B at | east two distinct
nonover | appi ng segnmep§ jOfttadhed RASIolidi subSAI, liIQ%Se AP orFlastee Of  the
extracel lular portion of SEQ ID NGO 2; 2) of daim4b, wherein: a) said at
| east . twel ve conti gu@ﬁg‘b&l‘ﬁeno acid segnent conprises one of R355-L373,
P378- L405, VAQ07- D426ix) KEAB-d MG 9e cBiddsidmr 1454- G460, 1465-T587, or
N592- 606; or b) said_pol i furt.her, conprises e | stinct
nonover appi ng segneﬁfsl%?e?%taqqulaasb;é {eg f ’)?c}:ugrl] %ﬁaob%acg%ﬁ !ﬁroﬁ%%:rfg \ségtol b%he :

- e>_{<___trace||u|ar portion of SEQID NO 2; or 3) of Caimdc, further

Ohprisigg a purifi gatianighe 484 BGlINERGRLLRAR Claifh 9, aRlie POl ypeptide of
Crai m 4,18v\,hi ch: a)Al g@%@?@t‘%ﬁ% tﬁle _r!_r}gt 8(2 ,segﬁen?:le ofa Tabl e 1; :
a) acompartment comprising said binding compound;

b) a compartment comprising:
i) a p40 polypeptide;
i) an IL-B30 polypeptide;
iii) a DCRSS polypeptide; and/or
iv) an IL-12RPB1 polypeptide;

c) acompartment comprising an antibody which binds selectively to:
i) a p40 polypeptide;
ii) an IL-B30 polypeptide;
iii) a DCRSS polypeptide; and/or
iv) an IL-12RB1 polypeptide; or _

d) instructions for use or disposal of reagents in said kit.

11. A method of producing an antigen:antibody complex, comprising contacting
under appropriate conditions a primate DCRSS5 polypeptide with an antibody of Claim 9,

thereby allowing said complex to form.

12. The method of Claim 11, wherein:
a) said complex is purified from other cytokine receptors;
b) said complex is purified from other antibody;
¢) said contacting is with a sample comprising an interferon;

d) said contacting allows quantitative detection of said antigen;



b) is an ungl ycosyl ated pol ypeptide; c) is froma human; d) conprises at

| east . 40 contiguous am no acids of SEQ ID NGO 2; -54- 1 1 F E B 2005 e)
exhibits at |east three nonoverl appi n% segnents of at |east fi ftedn FEB 2005
conti guous am no acids of SEQ | D NO 6'f) is a natural polynor ph| c vari ant
of SEQ ID NO 2; ? has |.ength at | east about 30 am ”ﬁ’ aci ds;

exhibits at |east¢€ V\ﬁ?“h‘éﬂm%ég FSamidh #spneRls sopRrsingrsaidansibeds S8 ci f i ¢ for a
prinmate DCRS5; i) phagidcdiiRdcant hddwd@iaditatief deadctibr asiaidhtidodwi t h nat ur al
glycosylation; j) is a synthetic polypeptide; k) is in a sterile form 1)
is in an aqueous or buffered solution; m is attached to a solid
substrai®; n) is @ocrqm;g:attmdcbmpamogher chem cal noiety; or o) is physically
associated with an,| R & conposition conprising: a)
a substantially pu} &Steli% (b%ld[rp%é%%f%@ QFCIa cbrrbl ned with the IL- 12RP1
protein; or b) saibj mﬂlylpéqnglca@p@lfnd@fﬁlﬁmﬁm%ﬁr@%{rwh@ﬁm spifeeEian iSai d

carrier is: i) an aquegp%qﬁ%pebmgoun'dni‘f\kl"dgfn@gva\f@'t &line, %ﬂhﬁopguffénéjr{d%r buf fer;
and/or ii) formulated oral, rectal, nasal, topical parent er al

adni ni stration. 8. Aikifermeupd fagioprd, ractalon3sab ARG %Par@P'ﬁfarlnaﬁm ggion.3) g
conmpartment conprising said polypeptide; b) a conpartnent conprising an

I L-12R( 31 polypeptlde a_conpart nmen risi.n 40, . 1 L- B30,. or
p40/ I L- B30 pol ypepti ateéf’”ea?np'ﬂ@?trrﬁlﬁ fcoaﬁgg) “SPd‘ﬂsép86'p8qt§d§88'5‘P"8Pgreagents
i n sai dakiifo acRis 1A606i sfGBQIRD™@Aund conprising an antigen binding site from
an anti body, which specifically binds to said intracellular portion of
sai d pol ypeptide of Claim1l, wherein: ~a) said binding conpound is in a

-~ contai ndb; b) sai d el grpéﬁj{elf@élwlélngrs@iﬁ]f%?ommﬁﬁt nygfeig agid obCidnig- conpound i's
an Fv, Fab or Fab2 fragnent; d) said binding conpound is conjugated to
Aot her cher cal gL ey, 8l 93, SRLINANYDRGY 1 1 F € 8 2005

a) a prokaryotic cell;

b) a eukaryotic cell;
¢) a bacterial cell;

d) ayeastcell;

e) an insect cell;

f) amammalian cell;
g) amouse cell;

h) a primate cell; or

i) ahuman cell.

17. A kit comprising said nucleic acid of Claim 14, and:

a) acompartment comprising said nucleic acid;
b) acompartment comprising a nucleic acid encoding:
i) a p40 polypeptide;
ii) an IL-B30 polypeptide;
iii) a DCRSS polypeptide; and/or
iv) an IL-12RB1 polypeptide;
¢) acompartment comprising:
i) a p40 polypeptide;
ii) an IL-B30 polypeptide;
iii) a DCRSS5 polypeptide; and/or



-55 1) is raised against a peptide sequence of a mature pol ypepti de of

Table ii) is raised against a mature DCRS5; iii) is raised to a durfiB éih
human DCRS5; iv) is imunosel ected; ) is a polyclonal antibody;
| uorescent label. vi) binds to a denatured DCRS5; vii) exhibits a Kd to

antigen of at |east 30 LL) 1s attached to a solid substrate, including
a bead or plastic dﬁ%&n‘é?kbi)’olwgeﬂ“ﬂe’a sterile conposition; or x) is

g_et ectably | abel e_d)d dd&ﬁ{&ﬂdmgt enipdingantantieodyrwiithisresiventbiidabel . 10. A
it conprising said.bindi nd of aim9, and: a) a conpartnent
conprising said bi nd?nﬁpég 01%3%% b) a conpart nent corr%ari Si ngP i) a p40
pol ypeptide; ii) an il)LaBBO-BI6Ipphwepticte; iii) a DCRS5 pol ypeptide; and/or
iv) an |L-12R131 polim)g G165 p&}p%tigprﬁn%; ment conprising an antibody which
bi nds selectively to:” i) a g40 pol ypeptide; ii) an |L-B30 pol ypepti de;
iii) a DCRS5 pol ypepv) aeiL-dRRBBbpolypeptidgipr| L- 12R(31 pol ypeptide; or d)
instructions for ysenahcHbsPRsale @fdidpaueiieagdnts inahid ki t. 11. A method of
producing an antigen: antibody conpl ex, conprising contacting under
appropriate conditions a primate DCRS5 pol ypeptide with an antibody of
d ai m 93t her eby Aahtavd BOmsaileipashybielogy or deretapmikdt ofthelinetripdsingf Cl ai m
11, wherein:. a) . ailf cg.rrpl ex is purified fromother cytokine receptors; b)
sai d cofpIUMESAPET MI'Bd from ot her antibody; c) said.contacting is with a
sanpl e conpri si ngapnen antagonist of p40/H)-BS8iwhiclbrstaaeamplgx eompiEinguant i t at i ve
detection of said ani Gamblnid phefiEBr 2 3AMaDCREEAraRA aCting is with a
sanpl e conprising said antibo éx;la ir f) said contacting allows quantitative
r

detection of said ani) Ilescgtrace] ogeebaPrmsie LolaRhlsi ng:
b) an antagonist of p40/IL-B30 which is an antibody which binds a complex

comprising:
i) primate DCRSS5; and/or
ii)_ primate IL-12RB1;

c) an antagonist of p40/IL-B30 which is an antibody which bonds to
DCRSS;

d) an antagonist of p40/IL-B30 which is an antibody to IL-12Rf31;

e) an antagonist of p40/IL-B30 which is an antisense nucleic acid to DCRS5
or IL-12RP1; or

f) an agonist of p40/IL-B30 which is an antibody which binds a complex
comprising:
i) primate DCRSS5; and/or

; : i1) primate IL-12RB1.
) P B

19. The method of Claim .18, wherein said contacting is with an antagonist, and:
a) said contacting is in combination with an antagonist to:
i) IL-12;
i) IL-18;
iii) TNF; or
iv) IFNy; or
b) said cell is from a host which:

i) exhibits signs or symptoms of a chronic Th1l mediated disease;



a) a sterile binding conpound of Caim9, or b) said binding conpound of
Claim9 and a carrier, wherein said carrier is: i) an aqueous co1rpq:gg102005
i ncl udi ng water, saline, and/or buffer; and/or i) formulated for oral,
rectal, nasal, topical, or parenteral 58dni ni stration. 14. An isol ated or
reconbl nant nucl eic aC| d encodi ng a pal ypeptide conprising a aci ds
1-606 of SEQ ID NO 1) exlsb BnSYBHmPF HIE aHHplp s¢letopis, baww@e&ﬁﬂ fhant
nucleic acid of Claim Jeéxeoararﬁmsﬂhﬂammatorpsoﬁlanm@dlaww pidtiasiaid cel | is:

a) a prokaryotic cell; a_eukaryotic cell; «c) a bacterial cell; d) a
yeast cell; e) an msé?ﬂ‘cgfl f) a mammalian cell; g) a mouse cell: h) a
primate ceI l; or 1)iid réncmsnanellcbgenéic:ranstant.A kit conprising said nucleic
acid of Caim1l4, and: a) a conpartnent conprising said nucleic acid; b) a
conpartnent conprising a nucleic acid encoding: i) a p40 pol ypeptide; ii)

an | L-B30. pol ypeptilihdenethddi of CaimCRsshgesiny sehedrirsting pav gy an aapnishand:L- 12RP1

pol ypept i de; ¢) 2 q§ ORREs RAIngGOMPEdiibiRetion bitha P40 pol ypeptide; i1) an
| L- B30 pol ypepti de L1 DCF% 5 pol ypeptide; and/or 11FEB 1005 -57 iv) an
| L- 12R131 pol ypepti de; I )12a conpartment conprising an antibody which
sel ectively binds tos) 1i)182 p40 pol ypeptide; ii) an IL-B30 polypeptide;
iii) a DCRS5 pol ypepI.llédls?},']F and/ or iv) an | L-12R131 pol ypepti de; or e)
instructions for use ‘fhosal of reagents in said kit.

iv) IFNy; or

b) said cell is from a host which:

i) exhibits signs or symptoms of a chronic TH2 response;

ii) suffers from a tumor, viral, or fungal growth;
iii) receives a vaccine; or

iv) suffers from an allergic response.

21. The nucleic acid of claim 14 comprising nucleotides 188-2005 of SEQ ID
NO: 1. '



18. A method of nodul ati ng physi ol ogy or devel opnment of a cell conprising
contacting said cell wth: a) an antagoni st of p40/1L-B30 which is &1 FER 700}
conpl ex ksiohg: 1). the extracellular portion of a pri  1AGRSH;

and/ or iﬁ?ﬁﬁlgﬁggtracellular portion of a primte IL-12R13§?E%§L%n

ant agoni st of p40/1L-B30 which is an anti body which binds a conpl ex
conprising: i) primate DCRS5; and/or ii) primate IL-12RPl; c) an

ant agoni st of p40/1L-B30 which is an afdi-body which bonds to DCRS5; d) an
ant agoni st of p40/1L-B30 which is an antibody to IL-12R(31; e) an

ant agoni st of p40/1L-B30 which is an antisense nucleic acid to DCRS5 - or

| L-12R131; or f) an agoni st of p40/1L-B30 which is an antibody which bi nds
a conplex conprising: i) primate DCRS5; and/or ii) primate |L-12RP1. 19.
The met hod of C aim 18, wherein said contacting is with an antagoni st, and:
a) said contacting is in conbination with an antagonist to: i) IL-12; ii)
IL-18; iii) TNF;, or iv) IFNy; or b) said cell is froma host which: i)
exhibits signs or synptons of a chronic Thl nedi ated di sease; 1 1 FEB 2005
-58 ii) exhibits synptons or signs of nmultiple sclerosis, rheumatoid

arthriti22. oAtsabatdrtiallyipsire ionfrécombinany ahtigenhic poherptide Gf BFQ €D,

psori asi SO(Z£r sepsis; or iii) receives an allogeneic transplant. 20. The
met hod, MNOEai m 18, wherein said contacting. s with an agonist, and: a)
said contacting is in conbination with: i) IL-12; ii) IL-18; iii) TNF, or

23.  The polypeptide of Claim 22, wherein the polypeptide comprises:
a) residues 1-101 of SEQ ID NO:2;
b) residues 102-195 of SEQ ID NO:2;
c) residues 196-297 of SEQ ID NO:2;
d) residues 1-328 of SEQ ID NO:2; or
e) residues 1-606 of SEQ ID NO:2.

24. A heterodimeric composition comprising the polypeptide of Claim 22 and
IL-12Rp1.

25.  The composition of Claim 24 capable of binding IL-B30/p40.
26. A kit comprising the polypeptide of Claim 22 and instructions for use.

27. The kit of Claim 26, wherein the kit also contains:
a) IL-12p1 polypeptide; and
b) p40, IL-B30, or IL-B30/p40 polypeptides.

28. A binding composition which specifically binds to the polypeptide of Claim
22. )

29.  The binding composition of Claim 28, wherein the binding composition is:
a) a polyclonal antibody;
b) a monoclonal antibody; or

c) an Fab, Fab2, or Fv fragment.



iv) IFNy; or b) said cell is froma host which: i) exhibits signs or R 0
synptons of a chronic TH2 response; i) suffers froma tunor, viral ,1 TOE'-B 1005
fungal growth; iii) receives a vaccingggor iv) suffers froman allergic
response. 21. The nucleic acid of claim 14 conprising nucleotides 188-2005
of SEQ BD. NThelbinding doEBp@86n oV OIAH BERIRPEILIROINIGART to B 22- A
substantially pure or reconbi nant antigenic polypeptide of SEQ ID NO 2.

23. The%&%@ﬁ?i"ﬁ@'@fﬂ &Paim 22, wherein the pol ypeptide conprises: a)
residues 1-101 of SEQ ID NO 2; b) residues 102-195 of SEQ ID NG 2; «c¢)

resi dues 196-297 of SEQ ID NO 2; d) residues 1-328 of SEQ ID NO 2; or e)
resi due§11- 60BedfindiRG dothdE3ifon 8 ClaAmh®d, alisheifetHeChiRaIALS rhb st rising

t he pol ypepti ge of Cl@ai m%gé and 1L-12R131. 25. m‘ﬁ:l%ﬁgonposrm)?%ﬂ&g@a aim 24
capabl e of b@hd REIYFENBBaNEaedY;26. A kit conprising the pol ypeptide of

O aim22 andy} \ e 27. The kit of O aim 26, wherein the
kit al so contb?irgr]é{O%ag)Equ%?fbgéoéglcg/rpepti de; and b) p40, 1L-B30, or
| L- B30/ p40 pa) yrepab desh2, 2. F\Afragm@nhg conposi tion which specifically binds

to the polypeptide of Aaim 22. 29. The binding conposition of C aim 28,
wherein the binding conposition is: a) a polyclonal antibody; b) a

monocl oRal ant; ri : : i QF fragnent. 1.FEB 20 0 5
-60 30. ~The %‘.‘Hﬁ?ﬁé?&)@hﬁﬁ@?ﬁ“@ﬁ@f@}%%ﬁﬁ?migp@;ﬂf W‘Fé&?‘i‘?ﬁ%ﬁoﬁds to the
pol ypepti de ateCl ai m 23. 31. The bi nding conposition of Caim 30, wherein
the binding conposition is:

33. A method of producing an antigen:antibody complex, comprising

contacting the antibody of Claim 29 under conditions suitable for the formation of

the complex.

34.  Anisolated or recombinant polynucleotide encoding a polypeptide of
Claim 22.

35.  The polynucleotide of Claim 34 which encodes a polypeptide of Claim 23.
36.  The polynucleotide of Claim 34 comprising SEQ ID NO:1.

37.  An expression vector comprising the polynucleotide of Claim 34.

38. A host cell comprising the expression vector of Claim 37.

39.  The host cell of Claim 38, wherein the host cell is:
a) a mammalian cell;
b) an insect cell;
c) a bacterial cell; or

d) ayeast cell.



a) a polyclonal antibody; b) a nonoclonal antibody; or c) an Fab, Fag%, grr ]
~Fv fragnent. 32. A kit conprising the binding conposition of claim?2 amd 100
instructions for use. 33. A nethod of qqroduci ng an antigen: antibody

conpl ex, conprising contacting the antibody of C aim29 under conditions
suitable for the formation of the conplex. 34. An isolated or reconbi nant
pol ynucl eotide encoding a pol ypepti de of Caim22. 35. The polynucleotide .
of O ai (4 v&nh@ih@dc’é@é@d@lmayMQL&d@ rolyg@atide @RSEQII® N2

pol ynuclcﬁgﬁé ﬂsi” f Caim34 conprising SEQ ID NGO 1. 37. An expression vector
conpri si oI ynucl eotide of Claim34. 38. A host cell conprising the
expr essi on vegt egiusingiral Hfas%eu%?(:léft’r?sé%ﬁe?%bhd% Qsﬁhgbr@ﬁf ¢Wherein the

- host cell is:  a) a manmmali.an cel an | nsect P Bhcterial cel | ;
or d) @Xﬁé%ﬁSJOr@@fthe polypspﬂaaamm -61 40. A rret hod of producing an

antigeni c pol ypeptide of S C rising: a) culturing the host
cell of C al @gimﬁ’@rorc%ﬁgﬁppgﬂg p?ﬁ'lpteé’ﬁag- for ‘expression of the

pol ypeptide; and b) isolating or purifying the polypeptide. 41. A nethod of
nodul ati ng péSl ol ogy or devel opnent of a cell conprising contacting the
cel | wi tH.an fagwihed o masdwatgenphysidbgBeQdeDePrEnt@f a cell comprising

contacting the cell with an agonist or antagonist of SEQ ID NO:2.



