WO 02/ 20569 PCT/ US01/ 28013 1 MAMVALI AN GENES; RELATED REAGENTS AND METHODS
FI ELD OF THE | NVENTI ON The present invention relates to conpositions and
met hods o0 oztdSexcti ng manmal i an 5 physi ol ogy, includi ng pOT/pPROESNBSSi s or

i mmune system function. In particular, it provides nucleic acids,

proteins, and anti bodi es which regul ate devel opnent and/or the i mune
system Diagnostic and therapeutic uses ,of these nmaterials are al so

di scl osed. BACKGROUND OF THE | NVENTI ON 1 ]0 Reconbi nant DNA technol ogy refers
generally to techniques of integrating genetic information froma donor
source into vectors for subsequent processing, such as through

i ntroduction i nt (MAMIVSIL,JAMGENE; REE ATEIMNREAGENTSAND METHODSMti on is
copi ed and/or expressed in the new enviromment. Commonly, the genetic
information exists in the formof conplenentary DNA (cDNA) derived from

messenger RNA (nRNA) codi ng f ofrpa rfepiTiegNvEREORI N product. The carrier
is frequently a plasm d having the capacity to 1ncorporate cDNA for |ater
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t he manmal i an i nmune response is based on a 20 series_of conplex cellular

i nt er act iS¥Hem. Lifgnogtic prd theigheHis yset Hdhree matpriadn areadsochiscdosefas  provi ded

new i nsights into the inner workings of this network. Wile it remains

clear that nuch of the i nmune response does, in fact, revolve around the

network-1ike interactions BACKGRORDEY BSTHREDMIWEGES, granul ocytes, and
ot her cells, |nnun%|og|sts now generally hold the oplnlqn t hat soluble
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generally considered to ers o e cyto fy. Thus, ere is
consi der attkraluctiorinds & host, Whmeby teltansferred gmnamfermaim i® noplechatldmc hani sns
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apparently nediate cellular activities in vari ety of way See, .g

Paul 1§ ed Pratgggyoquehdaheerraer is ﬁﬁﬁwﬂ@g;plmd aaving Ehepﬁﬂp%mtp m@ﬁ@PWﬁ@
(ed. 1998, ihe 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. 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

20  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 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 lymphokines, cytokines, or monokines, play

25  critical roles in controlling these cellular interactions. The interferons are generally
considered to be members of the cytokine family. 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
numerous medical abnormalities, e.g., immune system disorders.

30 Lymphokines apparently mediate cellular activities in a variety of ways. Seg, e.g.,

Paul (ed. 1998) Fundamental Immunology 4th ed., Lippincott; and Thomson (ed. 1998) The



WO 02/ 20569 PCT/ US01/ 28013 2 Cytoki ne Handbook 3d ed., Academ c Press, San
Di ego. They have been shown to support the proliferation, growh, and/or
di f f er entw@b/a0s6df pl uri potential henat opoi eti c stem cel | BCT/AS@ /280885t
nunbers of progenitors conprising diverse cellular |ineages which nake up a
conpl ex inmmune system Proper and bal anced interactions between the

cel lul ar conponents are 5 necessary for ,a healthy i mune response. The
different cellular |ineages often respor%d in a different nmanner when

| ynphoki nes are admi nistered in conjunction with other agents. Cell

| i neages especially inportant to the i mune response include two cl asses of
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transduction. In order t aracterize the structural properties of a

cyt oki ne recem@edlline egreeﬁadcmu debaitdnt enthe tidniuned esspomsedndlvdge tvecdiassesofi  of
action at the nolecular le PI purified receptor wi|l bhe very usefu]. The

vel , ]

r ecept or &ypphoeytead B-¢rdls sivhich pyn prodpesrand sacrels mmmERelobulipt Gracigs v the
conbi ni ng_st ruct . W . i : r ndijR g of

i gnal  FaHEp RbpSa R ARe B tineth HireBh Ao S RN AN e
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sensi t i vicels (innleding ethenhregiyanaking yroihe snmyae pefwork.o Ehgse drmBhasyips d¥erasy
variants, .and_al | ow relation of activity with receptor structures.

Mor eover :Wl rrgﬁ%ﬂ?’r%ﬁq?{yﬁg&r eceptor may be useful as agonists or

ant agoni st s ofodeirgéind tdmddilag. th&Sefect 6f @ cytokine agan biidirgl to ils 1&@P)or JandBhatior?5
Chem 267:22752-22758. Oten, there are at |least two critical subunits in

t he funcppisntially wsefd pe Geatingdpappeopgiate ICEAME ISTRPDEFSARE adlommayng, IHiagpygation,
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Schl essi nger (1994) Trends Bi ochem_ Sci. 19;459-463. Other receptor t y({)es,
e.g., TLRIp¢tica at the molecular level, purified receptor will be very useful. The receptors providé

herein, by comparison to other receptors or by combining structural components, will provide

further understanding of signal transduction induced by ligand binding.

20 An isolated receptor gene should provide means to generate an economical source of
the receptor, allow expression of more receptors on a cell leading to increased assay
sensitivity, promote characterization of various receptor subtypes and variants, and allow
correlation of activity with receptor structures. Moreover, fragments of the receptor may be
useful as agonists or antagonists of ligand binding. See, e.g., Harada, et al. (1992) J. Biol.

25  Chem. 267:22752-22758. 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.
Nat'l Acad. Sci. USA 93:14002-14007; Drachman and Kaushansky (1995) Curr. Opin.
Hematol. 2:22-28; Theze (1994) Eur. Cytokine Netw. 5:353-368; and Lemmon and
Schlessinger (1994) Trends Biochem. Sci. 19:459-463. Other receptor types, e.g., TLR-like,

30  will similarly be useful.



30 will simlarly be useful. W 02/20569 PCT/US01/28013 3 Likew se,
identification of novel ligands will be useful. Menbers of the tunor

necrosi s Woawewss9 (TNF) famly and transform ng grow h facPOF/USMEBY13f am |y
of ligands have identified physiological effects. Finally, genes which
exhi bit di sease associ ated expression patterns will be useful in 5

di agnostic or other uses. The nol ecul ar ,di agnostic utility may be applied
to identify patients who will be responsive to particular therapies, or to
predi ct responsiveness to treatment. Fromthe foregoing, it is evident

that the discovery and devel opnment of new soluble proteins and their
receptors, i ndlikewiseyident§cagiomof apval dighndspritibemesful. Sembdrsed thertimat Bearesinew

t her api es. for i.de. range of. degeneratjv or.Jmal..condi.tion iLch
airect |y Ttoh LBy Sty A R BT I R G e DLt R Cher) AR Pafeand teyf Mepfied
functi onghesiBlogicAfeffdd®. | Mune system and/ or hematopoi etic cells. Mreover
novel markers wll be useful in nolecular diagnosis or therapeutic

met hods. | n p@idallg Ugenes whivh esthibitalieaye @natidediepséssiodipagemns wilbbebsafeddapt or s
or | ynphokine-1ike nol ecul es which enhance or potentiate theeggﬂechim
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5685C6 pol ypeptide sequences. Figure 5 shows an ali gin nt_of C audin
honol ogs hebgtopsiety eelsnevayggver myvelgmaskens wilioe gsgtul ipmo %E@%gn&@s 89); D7.2

(SEQ I D NQ . Ei.gures.6A: - , !
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lymphokines would be highly advantageous. The present invention provides these and related -

15  compounds, and methods for their use.
BRIEF DESCRIPTION OF THE DRAWINGS

Figures 1A-1C show a sequence alignment of related IFN receptor family members.
20  Tissue Factor is SEQ ID NO: 4; hIFNabR is SEQ ID NO: 5; CRF2-4 is SEQ ID NO: 6; cytor
x is SEQ ID NO: 7; and cytor7 is SEQ ID NO: 8.
Figure 2 shows an alignment of TNF-x and TNF-y polypeptides (SEQ ID NO:9, 11,
and 13); p is primate, r is rodent.
Figures 3A-3E show an alignment of primate and rodent TLR-like protein sequences.
25 Figure 4 shows an Alignment of primate and rodent 5685C6 polypeptide sequences.
Figure 5 shows an alignment of Claudin homologs: D2 (SEQ ID NO:34); D8 (SEQ ID
NO:37); D17 (SEQ ID NO:39); D7.2 (SEQ ID NO:41).
Figures 6A-6E show an aligment of Schlafen homologs: schlafen B (SEQ ID NO:43);
schlafen C (SEQ ID NO:45); schlafen D (SEQ ID NO:47); schlafen E (SEQ ID NO:49); and
30 schlafen F (SEQ ID NO:51).



WO 02/ 20569 PCT/ US01/ 28013 4 SUMVARY OF THE | NVENTI ON The present
invention is directed to novel genes, e.g., primte enbodi nents. These
genes i noVadz20sezeptors related to cytokine receptors, e.BCT/US§28RI3Ne
receptor like nolecular structures, designated DNAX Interferon-Ilike
Receptor Subunit 4 (DIRS4); TNF related 5 cytokines designated TNFx and
TNFy; Toll-like receptor |ike nolecules designated TLR- L1, TLR- L2, TLR-L3,
TLR-L4, and TLR-L5; a TGF rel ated nol ecdl e desi ghated TGFx; a soluble Th2
cell produced entity designated 5685C6; a group of genes related to ones
whose expression patterns correlate wth nedical conditions designated
claudins, herein referred t SUIMARIUOF THDENVBYTIDN, and D7.2; and a

second group of genes related to ones whqose 10 expression patterns
correl ate w t HDEPERSERl inveatiandy grrstedde ngyl 2eress e 81 Rrirte emlgdaments.e{BesLed t o

as schl LG iflufe rcborfrs :A80 o HOGRBKEL AL . LOBIRESSERlor LY BDALRD,

provi des®a conposition of mtter” select subst pure or
r econbi namiictipek,yesighatdé DMOARThtfefnalike Raxsptot Bulemitd ADIRSEY); TNBrelsed| appi ng
segnents of at |least four _am no acids jdentical _ to segnents of. SEQ |D NO

2 15 % DI Rgekinessdesignatadd NBx and TNy, Toll-likesrecomtps il maieeylps desiemated TNd-Lis,

SEQ 1 D NOLRILATATL 3 BB, PR TR il PP eyl oyl e FGFTa e o
| D NO 43h248l] prbduceéPentioy déslgrasdi685€6;59 grolip of geret edlated teomeadvhioeat s, t he

di stinct nonoverl appi ng segnents of identity: include one of at _|east

ei ght anpme%ﬁ&wﬁemepa@g%%h predigal qoadidions %ﬂgnaﬁdwiaugwd%er@ﬁaef&rr%md of
at |east fi ' 114$7 ~4 Gl t at | east
Four 11 o, B 07 351051 2, 8 el e P04 kL PR Sla U6 i mo
aci dso | expgressica patteridedirsit with iedicpladoyipitiohs designated sohlgfeyis,drydimtedelred® from
a primate, such as a _human; conprises at |east contiguous seventeen an no
aci ds of a% srblatens B¢ Ny E.@RdiFhi t s at | east four nonoverl appi ng segnents of

s Leest e Sl ag 36 5l U SER Bl PRyt O oSy
gl ycosy! siibsaintially paresotreduatibigam polpepldedmprisingadttieashtided distincgol i d
substrate; is conjugated to another chem cal noiety; or conprises a
det ect i oRORIVCPARRIRG eIl Al leastiy aaming aeidridanficalfasemsnisias SEQUERE: 2| n
ot e PO Joo, oA, TS S e QBN A Yo 2,
wher ei n bh27 CErRALarthictigh di.Rah S SES) EPNEoAAdTGERY: ISEQ) Yy N@at3dror 33 (5685C6);
SEQ ID NO: 35, 37, 39, or 41 (claudins); SEQ ID NO: 43, 45, 47, 49, or 51 (schlafens). In
. preferred embodiments, the distinct nonoverlapping segments of identity: include one of at
least eight amino acids; include one of at least four amino acids and a second of at least five
20  amino acids; include at least three segments of at least four, five, and six amino acids; or
include one of at least twelve amino acids. In certain embodiments, the polypeptide: is
unglycosylated; is from a primate, such as a human; comprises at least contiguous seventeen
amino acids of the SEQ ID NO; exhibits at least four nonoverlapping segments of at least
seven amino acids of the SEQ ID NO; has a length at least about 30 amino acids; has a
25  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; or comprises a
detection or purification tag, including a FLAG, His6, or Ig sequence. In other embodiments,
the composition comprises: a substantially pure polypeptide; a sterile polypeptide; or the
polypeptide and a carrier, wherein the carrier is: an aqueous compound, including water,
30 saline, and/or buffer; and/or formulated for oral, rectal, nasal, topical, or parenteral

administration.



30 saline, and/or buffer; and/or fornulated for oral, rectal, nasal,
topical, or parenteral admnistration. WO 02/ 20569 PCT/US01/ 28013 5 Kit
enbodi new@ oz/eznsbude t hose conprising such a pol ypepti de, BOOUS@/28018part ment
conprising the polypeptide; or instructions for use or disposal of reagents
in the kit. Binding conpound enbodi nents include those conprising an
antigen binding site from an anti body, ich specifically binds to a
descri bed pol ypeptide, wherein: the binding 5 conpound is in a container;

t he pol ypeptide is froma human; the binding conpound is an Fv, Fab, or
Fab2 fragnent; the binding conpound is conjugated to another chem cal

moi ety; or t hd&it embodiognts indudedheseccomprisingstolnbipnbpeptpdst gid ptdodwartinent ai sed

t ified pol tide is. i lected:. i | | .apti body;
b nds ¢ 0 B HONREH S T ent BSRB PioR Ha o P R e o e st 30w
I's attached t ®iqifOboHpsutThitaliBentd LM MBsPcdAqRLiR anfin@iFéd Gindidg gﬁ@ﬁbﬁne:

is in a sterile conposition; or is detectably |abeled, including
r adi oact ianenpodyf whwhepeeficallydieds told deseritisd polypaptédd, mhkteds thdbisdingonpri si ng

such bi ndi ng conpound, . and: a, conpartment .conprising.the bindin

conpoand SOGPOTCERAEPIASEE ghe e Hoal JHY8 ACgn g st Sormpatie Fom Fv. 1 5
Met hods %8, RIFaKD HaEmeR; the biddfie RIRsHial E&Jco%ﬂlé@féhltﬁ 86t bR £O188); @X the
conprising contactrng under appropriate conditions a.fprl mat e pol ypeptide
wi t h suchntbadys isrtalsed to ancombihant pélppeptbide ais raivddiig a heifedmolypeptide;fior m Al so

provi ded.are net hods. of praoducin n ,.antigen: antibady copplex onpri si ng
Bont act | P GROGISS 0 O S BIoR e oGy BB e TRt KA bbay

whi ch bi ggednfitaeleast JohaVeRwtadNeQ'¥d A SolldWibseB) i8dudids h Ve ofRldstiket hods 20
are provided to produce a bindi ng conpound conprising: inmunizing an i nmune

syst &fn wintembranep sl ip peterileleonesiionberds détectaldy labeled, includinigeirediaadtiveencodi ng
t he deschi bed e@g&g eptide to a cell under conditions |eading to an i mmune
r esponse, UPHEY %r oduci ng sai d binding conpound; or selecting for a

phage di spl ay Kii §heddNmbsis idchemR $hddb 28R pMithe budhi A¥indifg tHBp&aRI sfHa

pol ypeptide. 25 Further conpositions are provided, e€.g., conprising: a
steril e bpmgantmemcoppuisig the binfiag chinpdiuntly ot mspoctings derdisa o dispesat of 1ehgants n
the carriep i.s; an aqueous compound, including water, saline, and/or

buf fer; &h &‘r‘t'for nmul ated for oral, rectal, nasal, topical, or parenteral

15 Methods are provided, e.g., for producing an antigen:antibody complex, comprising
contacting under appropriate conditions a primate polypeptide with such a described
antibody, thereby allowing the complex to form. Also provided are methods of producing an
antigen:antibody complex, comprising contacting under appropriate conditions a polypeptide
with an antibody which binds thereto, thereby allowing the complex to form. And methods

20  are provided to produce a binding compound comprising: immunizing an immune system with
a polypeptide described; introducing a nucleic acid encoding the described polypeptide to a
cell under conditions leading to an immune response, thereby producing said binding
compound; or selecting for a phage display library for those phage which bind to the desired
polypeptide.

25 Further compositions are provided, e.g., comprising: a sterile binding compound, or the
binding compound and a carrier, wherein the carrier is: an aqueous compound, including water,
saline, and/or buffer; and/or formulated for oral, rectal, nasal, topical, or parenteral
administration.

Nucleic acid embodiments are provided, e.g., an isolated or recombinant nucleic acid

30 encoding a polypeptide described, wherein the: polypeptide is from a primate; or the nucleic

acid: encodes an antigenic polypeptide; encodes a plurality of antigenic polypeptide



adm nistration. Nucleic acid enbodi nents are provided, e.g., an isolated
or reconbi nant nucleic acid 30 encoding a pol ypeptide described, wherein

t he: pol yepr2dedis froma prinmate; or the nucleic acid: POTOS&L28013

anti geni c pol ypeptide; encodes a plurality of antigenic pol ypepti de WO

02/ 20569 PCT/ US01/ 28013 6 sequences of SEQ ID NG 2, 9, 11, 13, 15, 17, 19,
21, 23, 25, 27,29,31,33, 35, 37, 39, 41,,43, 45, 47, 49, 51, or 53;
exhibits identity over at least thirteen nucleotides to a natural cDNA.
encodi ng the segnent; is an expression vector; further conprises an origin
of replication; is froma natural source; conprises a detectabl e |abel
conpri sesse%emwsethEQlIEil\@ij Yd 1sBlUuénts;19521,23] 2527t AR 163Xk 185, pi.8Pet BBy

oot ypept e o0 v o sa el Rpef P Batidhic o ST dEER A Serl ppA

Vari ous %H@GHilhgTﬁstégrﬁérﬁCEs'aﬂﬁkﬁ%l&ﬁdek@r Cfaﬁpérlc%h@ﬁsés% drﬁgﬁpmeﬁl%hoﬂqgl eic

acids, particularly wherein the cel a prokaryotic cell; a euKaryotic
cell; a HUu enatatal selrbt;, campgsesta de@@tdbie labelj ersmmises ssinthetia nweleotide smquaret] ; a

[ n cell. .10 Kit enbodi ment ncl,ude
{ hosed corpies iR S X0 BiefFr LI nd B: Bt B bridizaion ot ik B4R FHCQ s  ng
the nucl %'o}?ypéﬁhd% oﬁlscﬂi@ﬁrptrﬁﬁ?e@tP(ﬁH%&ﬁfct %?Hﬁﬁég%héﬁs ul%f mate pol ypepti de;

or instructions for use or disposal reagents in the kit. Qher nucleic
aci ds are prowWatieds eibedimehty blsb mmaiewﬁﬂwomm&iingihmhcbmbmnhmcm acidsnut es at

37 C and | ess, than 2M aIt to th ortion_.of ID.NO .1, 8, 10,
12 C1am phERSs D bR BRI £ Do B L s g beilig Baterth gy sisy 1 4,
48, 50 OfcefpZin ifectttlll abfn%mﬁrﬁﬁéﬁ éetll¥ aﬁib%ﬁe &Ilsﬁ‘gﬁﬁlﬁt@ cofi; Al ufAd eipbout 30

nucl eotides to a SEQ I D , 18, 20, 22, 24, 26, 28,
30, 32, 34, 3&it aﬁbodd,m?ntémclm tho$6 comﬁrmﬁ@a describ@l mriai¢ wldz,l:ﬂngi athe wash

conditions are r . 500, sal t 55 C and/or 150 nmM salt;
o e otpmpAmee compriSiEe (hehclgy Aol B L BhSgcTuR IR BIBAlS) ou| ded

e.g., fon [&?Kpﬁtﬁ: oﬁlrﬁﬁﬁé’cﬁ?ﬁs%&cﬁs@o‘}d bgalngHage&&ﬁgthe%t acting: a described
nucl ei ¢ aci a conpl enentary nucl el c acid, under appropriate

condi ti ons, @tmrehyleucea;ndstarerIQrGVIdeﬂwﬁn¢}d ihzbmalmmumdrr mashrcmﬂdetlcms wpBex; or a
23%?2%?@'&3&95 Al ek o R G g Brtionar SFHD NOF ek gy 12. 14
resuii ngei 18 bybri duzs4 ixen3d, a2f 3, %tm4©04ml4a><46 aB, 50 @1052%?9&}1191%1&9{’{81” si ng
cul turing 25°a cel’l conprising a described nucléic acid under conditions
resul ti ngvema sisgehesfsit dsasiofbotrh#) nucleotides to a SEQ ID NO: 1, 8, 10, 12, 14, 16, 18, 20, 22,
24,26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, or 52. Preferably, the wash conditions
are at 45° C and/or 500 mM salt, or at 55° C and/or 150 mM salt; or the stretch is at least 55
or 75 nucleotides.
20 Methods are provided, e.g., for making: a duplex nucleic acid comprising contacting: a
described nucleic acid with a complementary nucleic acid, under appropriate conditions,
thereby resulting in hybridization to form the complex; or a nucleic acid complementary to a
described nucleic acid with its complementary nucleic acid, under appropriate conditions,
thereby resulting in hybridization to form the complex; or a polypeptide comprising culturing
25  acell comprising a described nucleic acid under conditions resulting in expression of the
nucleic acid.
And methods are provided to: modulate physiology or development of a cell
comprisiﬁg contacting the cell with a polypeptide comprising SEQ ID NO: 9, 11, 13, 29, 31,
or 33; modulate physiology or development of a cell comprising contacting the cell with a

30  binding compound which binds to SEQ IDNO: 9, 11, 13, 29, 31, 33 or 53, thereby blocking
signaling mediated by a protein comprising the SEQ ID NO; label a cell comprising contacting



nucl eic acid. And nethods are provided to: nodul ate physiol ogy or

devel opnent of a cell conprising contacting the cell wth a pol ypeptide
conpri si MO BERDSHD NO 9, 11, 13, 29,'3 1, or 33; nodul at BCPog&I/BHIBgY or
devel opment of a cell conprising contacting the cell with a 30 binding
conpound which binds to SEQID NGO 9, 11, 13, 29, 31, 33 or 53, thereby

bl ocking signaling nediated by a proteiyn conprising the SEQ ID NO, |abel a
cell conprising contacting WO 02/ 20569 PCT/US01/28013 7 the cell with a

bi ndi ng conmpound which binds to SEQ ID NO 15, 17, 19, 21, 13, 15, or 37,
or diagnose a nedical condition conprising a step of eval uating expression
of nucl eitle @ailiwlith@bdeHgsdonrgaosmvwhmhmdsm,S%mDN@,: 14017,49, 2443, 1% or 48; oror

50. 5 DETAI LED DESCRILPTI ON OF THE. PREFER@ED ﬁﬂl\/gCDI MENT.S E gener.ﬁl The
present (TRAAYS TACHPASPABLOT HINBRRIS! SE o CARHENCRPTRNG 9L 8P 348 o
sequencegofibrisitB IMe) IRNO: har 84, ngp40, ARt £, 4084 %r 56T0Ng themis an interferon

receptor-|like subunit 10 nol ecul e, one des] gnated DNAX I nterferon Receptor
famly Subunit 4 (DI RS4), having particular defined properties, both

TNFy:STor 1 1 ke HickARf DESERRITQ L I FREFERRED pBORIRats T 1A
and TLR-L5; TGx; 5685C6; claudins D2, D8, D17, and D7.2; and schl af ens B,

C, D E and F. Various cDNAs encodi ng these nol ecul es were obtained from
pri mat e, leGgnerall5 human, cDNA sequence libraries. Qther primate or other

mammal i an counterparts woul d al s be desired. In certain case

Al ternative. spiteeteamtion offif tBCraa rhie e ed e pRleRERET sequemeqs of
net hods apphhgahl BerdhSrAess bR ABhodatheh soaeRterRréh recégloMa ablnsit et al .
(1982) Mol ecul ar’ C oning, A Laboratory Manual, Cold Spring Har bor

Labot @t omygleaddd, dne SppignatedHRINAST Infrfssar R&sntor Gukily Subualt 4 (DIBSY), hivwhgcul ar

Cl oni ng: A Labor.at or.y Manual 2 20.ed,)..,vols. . 1-3. H Press, NY;
Ausubel , P@E“"Bﬁ? ,dg%}eéllp(gegp,rtleé Bﬁé’fﬁégﬁfﬁa} & l}falo,&écggc(?é]te’égsl?ggg%wreﬁﬁ{es NY; or
Ausubel , dgliodted TIYBR An@THFRETHI ﬂkgre%b@@f BRERbRLuICHTLROL 1, ATK-DOOTERIIS,
Mol ecul ar Biol oay, G eene/ Wley, New York, each of which is incorporated

herei n b LR-BAemdiIR-LA; RGEKE5566; elaedino PR8I, ngd 2%.2 and e¢hdafsayBiefce
for a pri e : . hu Dl R$4. coding.segnment. i s.show.in SEQ I D NO
1 and g IEE%; ﬂ%%? j Sfé.flgl:ls eﬁﬁAﬁ oy ese él&q}g&ées WaiE of)talned o primate, e.g,
15  human, cDNA sequence libraries. Other primate or other mammalian counterparts would also
be desired. In certain cases, alternative splice variants should be available.
Some of the standard methods applicable 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
20 ed.), vols. 1-3, CSH Press, NY; Ausubel, et al., Biology, Greene Publishing Associates,

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.
A nucleotide and corresponding amino acid sequence for a primate, e.g., human DIRS4

25  coding segment is shown in SEQ ID NO: 1 and 2, respectively. The new DIRS4 lacks a

transmembrane segment, which suggests that the subunit acts as a soluble subunit, and would

thus be an alpha receptor subunit. Alternatively, or in addition, a splice variant would exist

which contains a transmembrane segment. This is consistent with the observation that two

transcripts are found in many cell types. Interferon receptor like subunits may be receptors
30 for the IL-10 family of ligands, e.g., IL-10, AK155, IL-19, IL-20/mda-7, AK155, IL-D110,

IL-D210, etc. See, e.g., Derwent patent sequence database.



transnmenbr ane segnent, which suggests that the subunit acts as a soluble
subunit, and would thus be an al pha receptor subunit. Alternatively, or in
addi ti onw@ozpissze vari ant woul d exi st which contains a PCHUSOESHI3ane
segnent. This is consistent with the observation that two transcripts are
found in many cell types. Interferon receptor |ike subunits may be
receptors 30 for the IL-10 famly of Ilgé?nds e.g., |L-10, AK155, IL-19,

| L- 20/ nda- 7, AK155, |L-D110, 1L-D210 See, e.g., Derwent patent
sequence dat abase. WD 02/20569 PCT/ US01/ 28013 8 Also provided are

nucl eotide (SEQ ID NO 8, 10, 12, and 52) and corresponding amno acid
sequences ( SE@lsdpiigided ardyclebBde &51Q BN 0¥, 10y 12rane SZnahdroodespontingmniod

TNFx and ri mat e F ures fo ri TNF

et uao. aghlvelees Bd AERRE 31 B, 8a P et shaidelropins CEEREL M. 61,
Cyt _c- W%ﬁﬁt@&%ﬁod@@b folth$ bOTRFYE Iséahﬁes5fo§‘ Hfat@ﬁNFMﬁdh%&emé’AMPtP?@sn@POUt S,
57, 220, 232 N-GLYCOSYL site about 9: sites about 38-41, 79-82,

134- 136; abmq&ﬁé; 7% 2054Cas PHoz s1t¢s4@ouAnls,cﬁls€gmaMssme1®o%93 Hintbn2Ode sizo 1

Tt urs. wabhl SoMGRIGY st YGRSl o SuhBC ko 8L P sasiee o,
93, 132, .Bef382418:79403134:456; ﬁt@?h%itésezﬁ)oﬁpthé19&13025:%megé]119@5@,_&1 sites

about 26, 90, 172; Hi stone-NMe site about oly sites around 278,
290, 303 22Na@_nn@(®(LF0130émt§§\Hkb&aturwncm8@ Az;@ahctsul-lejgﬁal 1519; esatadeoviul® 6- 29,

34-37, 90-92, . 93- -140, 192- 248- 25 1. P i t
43, 51, g’ﬁgmé‘iagol"ggo 3&3% #S‘%P‘? '%%?Apf%ﬁ“es ghot 3 gﬁdﬁgﬂb 348, ?%éﬁeé’s? ed
bet ween ms sk 2866 11290 23AGK1 Gyt GINIe "sne“s‘ e%hi 26 it 1@9{5@1@5@ M@ﬁ{e%%u{ gem
about -132, 94-118, 168-308’ and 193- 15 "Nucl éoti de and

corr é@ po Mmﬂyolamteﬂﬁraum®2%@l@,nﬁ)é$NFGLYﬂﬁsm t Braiteshborit B9) 287a287; RHOS2 ded

in SEQ I D.NO,14- The b es £expression
is rest [S}t%staéaguii%ga?af%?;f%@ﬁe%% g%g%%3;&§%%48§§%8 %1%&{6’3\@?1&?% SN a
single exansi ROAEIUNSS. T I‘Qihsﬁgé%ﬁ% £54TLd neﬁ%ﬁ@v&%@s ile'actécf‘ﬁét%g& pokY 19 K
site about’ 704 ( KEGDPVAY): Kin sites abou 71£

825( KPQSRPDY3; A—m@mgnlﬁpM§egbﬂu$ ingid¢ KvS) aboZnO7Q—192 (94€1]‘I)8 1@&«30& NBd) ,

366 (NI S)1 éﬁi (NLT), 583 (NLS); likely a Type la nmenbrane protein; a
possi bl e 8?1 avabl e N-term signal sequence; and a transnenbrane pr edi ction

of about 618Nk AnddRrRspdtRing RARH hcﬂls&pieﬁées QAT RINolhh TIRELS gRL Ur es
include: A predicted transnenbrane segnent from about residuies 56-75; and
pr edi ct egrompdédrin SEQED Bt0:14-27. The EST distribution for TLR1 suggests mRNA expression is
restricted to brain tissue; chromosome Xq27.1-28 coding region is on a single exon. Features
for primate TLR1 (SEQ ID NO:15) include: Tyr Kin site about 704 (KEGDPVAY); Tyr
Kin sites about 713 (RNLQEFSY), 825(KPQSEPDY); N-GLYCOSYL sites about 84 (NYS),
20 219 (NCT), 294 (NPT), 366 (NIS), 421 (NLT), 583 (NLS); likely a Type Ia membrane
protein; a possible uncleavable N-term signal sequence; and a transmembrane prediction of
about 618-634 <612-646>. For rodent TLR-L1( SEQ ID NO:17), the features include: A
predicted transmembrane segment from about residues 56-75; and predicted TyKin sites at
about residues 136 and 145.
25 For primate TLR-L2 (SEQ ID NO:19) features include: N-glycosyl sites about 82
(NYT), 217 (NCS), 623 (NST), 674 (NQS); TyKin sites about 889 (RLREPVLY), 450
(RLSPELFY), 917 (KLNVEPDY); TyKin site about 889 (RLREPVLY), 917 (KLNVEPDY).
Structurally this molecule has homology to type Ia membrane proteins.
Primate TLR-L3 (SEQ ID NO:23) has the following features: SIGNAL 1-26; TRANS
30  14-34; Pfam:LRRNT 43-73; Pfam:LRR 78-101; LRR_TYP 100-123; Pfam:LRR 102-125;
LRR _TYP 124-147; Pfam:LRR 126-149; LRR_TYP 148-171; Pfam:LRR 150-173;



about residues 136 and 145. 25 For primate TLR-L2 (SEQ I D NG 19) features

i nclude: N-glycosyl sites about 82 (NYT), 217 (NCS), 623 (NST), 674 (NQS);
TyKin si ve@ozbset 889 (RLREPVLY), 450 (RLSPELFY), 917 (KeCWERPDY8913TYyKi n
site about 889 (RLREPVLY), 917 (KLNVEPDY). Structurally this nolecule has
honol ogy to type la nenbrane proteins. Primate TLR-L3 (SEQ I D NG 23) has
the following features: SIGNAL 1-26; T S 30 14-34; Pfam LRRNT 43-73;
Pfam LRR 78-101; LRR TYP 100-123; Pfam LRR 102-125; LRR TYP 124-147;

Pfam LRR 126- 149; LRR TYP 148-171; Pfam LRR 150-173; WD 02/ 20569

PCT/ US01/ 28013 9 LRR TYP 172-195; LRR PS 172-194; Pfam LRR 174-197; LRR
TYP 196- ZRR_THRRCNR-1237-RBPS Pl2am4; RRGTLRR2I A8 IMLRIR._IHE %EBJA}SILR(RCBEG

S L I R R k203 0 R Vae i 18 o R R BT R S s
457- 480;
fos aoa; LHENE (o Af0- Bk 0k A W35 18R POP 15105k biian 100235436, TR AP
o B R B R e
o ohos with S QZﬂM&RﬁBSPM@ DR} BSOS Argn i s0 € 5T on: - e
i 3-28;
T ot e T RRCT 56261 2 AHERCT SBa1b TR ARRNE ATRBRNTRR B Madlad 05,
LRR TYP SEG08)-77: SHC KR -85, 1SFucthmR, B m&EGula:IlBs harRRoFYR tyP6IaAembRnam LRR

108-131; LRR TYP 130-153; Pfam LRR 132-155; LRR SD22 154-174; LRR PS
154-176; PRSP 154-177; Pfam LRR 156-178; LRR SD22 177-198; LRR PS

I T Pt oy BOmAT ot R N S
400- 403 1 ARISDRDxERCisSES hka ShioRiS=d62 X4253 LB Anses 1 shR EEP2 424-
Br am LR SIGHAT7 b1 81 $RC-P00: PESFORR GLpe3: By I By 103 i‘wh@% §R07d e
TR oA o BB S B
(NLT);  GIRRIBDEIISAXT2C RRZS 16476LRRAT YN 166-107; Efamrlrfglké 565138, LRR_SD?22
Stuctural Ly (A7 s, roLecul €0 aRRER" 2 p 178.201; PamLRR 179-200; Pfam:LRRCT 213-263;
15  LRRCT 213-263; LRRNT 341-379; Pfam:L RRNT 341-374; Pfam:LRR 378-401; LRR_TYP
400-423; LRR_SD22 400-421; Pfam:LRR 402-425; LRR_TYP 424-447; LRR_SD22 424-
450; LRR_PS 424-447; Pfam:LRR 426-449; LRR_TYP 448-471; LRR_PS 448-470;
Pfam:LRR 450-473; LRR_TYP 472-495; LRR_PS 472-494; Pfam:LRR 474-497; SEG 474-
488; LRRCT 531-581; Pfam:LRRCT 531-581; SEG 617-643; TRANS 623-643; N-
20  GLYCOSYL sites about 81 (NFS), 216 (NCS), 308 (NPS), 325 (NLS), 423 (NLT);

chromosome Xq26.3-28; coding region is on a single exon. Stucturally this molecule appears

to be a Type la membrane protein.
For primate TLR-L5 (SEQ ID NO:27) the entire coding region lies on a single exon on
human chromosome 13; predicted features at about, e.g., SIGNAL 1-20; Pfam:LRR 65-88;
25 LRR _TYP 87-110; Pfam:LRR 89-112; LRR_TYP 111-134; Pfam:LRR 113-136; LRR_PS
135-157; LRR_SD22 135-156; LRR_TYP 135-158; Pfam:LRR 137-160; LRR_TYP 159-182;
LRR SD22 159-177, LRR_PS 159-181; Pfam:LRR 161-184; LRR_SD22 182-203; LRR_TYP
185-206; Pfam:LRR 185-205; LRRCT 218-268; Pfam:LRRCT 218-268; Hybrid:LRRNT 328-
364; Pfam:LRRNT 328-360; LRR _SD22 386-407; Pfam:LRR 388-411; LRR_TYP 389-409;
30 LRR PS410-432; LRR _TYP 410-433; LRR_SD22 410-428; Pfam:LRR 412-435; LRR _SD22
434-453; LRR_PS 434-457, LRR_TYP 434-457; Pfam:LRR 436-459; SEG 436-445; LRR_PS



to be a Type la nmenbrane protein. For primate TLR-L5 (SEQ I D NO 27) the
entire coding region lies on a single exon on human chronosone 13;

predi ct edvd ezeasses at about, e.g., SIGNAL 1-20; Pfam LRR B6¥/8801/2828 LRR TYP
87-110; Pfam LRR 89-112; LRR TYP 111-134; Pfam LRR 113-136; LRR PS 135-157;
LRR SD22 135-156; LRR TYP 135-158; Pfam LRR 137-160; LRR TYP 159-182; LRR
SD22 159-177; LRR PS 159-181; Pfam LRR 161-184; LRR SD22 182-203; LRR TYP
185-206; Pfam LRR 185-205; LRRCT 218-2687 Pfam LRRCT 218-268; Hybri d: LRRNT
328- 364; Pfam LRRNT 328-360; LRR SD22 386-407; Pfam LRR 388-411; LRR TYP
389-409; 30 LRR PS 410-432; LRR TYP 410-433; LRR SD22 410-428; Pfam LRR

412- 435; 45RR3GOARR A3 4563484; RRRPS YAB4534487; SEBRISDY 64 BAandt ERR 4802483t BRG
436-459: SEG 436-445: LRR PS WD 02/ 20569 PCT/ US01/28013 10 458-480: LRR
SD22 4585834161 IIBRGVYP 145567 4Bem: IRRCASd T 406; SEE801 R0 FBONEBe07-GHESE D 3- 516:

LRRCT 517~ - (- ; - ; Odirs
701- 710: 5@2@%&@@?@? glgeég“%mz%gm) @%W , 2%?{%%%{;% PO 1
site abogyg (REJMEKLMENLMY). 5 Nucl eotide and correspondi ng amno acid

sequences for _a primate, e.g., human, TG-x coding segnent, are represented
by SE® | D NO DBclentidomnd qastgppandinganyino pgichserureges (oRairmate, oy bipas AOTH

(clone CI TB-Hl 23 4 red . ' ; B
domai n 1fg‘§lﬁ§§?gnﬁ%§%ﬁ'@5 %gﬁtgh %§%W f\@fggrsn 5 Béspgé\%]f %%hgﬁ'g@%ge?gﬂ- i ke
conser vegh Esmbssihélsl édlogd CPUSH 23M4), Brédictel4€atuikd (SEQID NQ129) iddude:

Nucl eoti de _and correspondi ng am no aci d sequences for 5685C6 c

s ﬁg nent s TQth,Bld%n@iériﬁ@d 2 RiagptF thepc 1ol 6¥3 Plapwd (Bi-beta 2851 %éng}gr'(i’iﬁgaglﬂ@
chronoso .. Feat " i | D i i ncl :
N G voosm e hiralifRt BRuils B, R348 RS04 38R 1 0 0 v | Ton (aks)

nost16i kel y chrrlatée sid@rpEmaiitiseehiieioessupaes for 588506 cading Mgy ard he
secreted protein groduced by Th2 cells. The correspondi ng rodent 15
pol ypept pepsertstm $EQ N0 83)30h3ss Theenrimgate slgng gaps ie ehragiommrae L k2l -  Eeattisses

N- GLYCOSYL. .Si i i NCR). , i V~£l eavage
site bet \Rtgﬂmﬁ%c?gﬁ%gggg géh%é }9%?@%e%gﬁ$‘g§§‘%%ﬂg%@aw ’ %% sol ubl e
entiti es (MOSET6aNETEXIBoaBBED), 191 TZS); edosnkisely Thevapstsitt pasliasEbateediipos.
mar kers of Th2 cells, and will be useful in _characterizing such_ ceIJ
types. 19and20: VFA-LN. The secreted protein produced by Th2 cells. The corresponding rodent
15  polypeptide (SEQ ID NO:33) has the following features Predicted features: N-GLYCOSYL
sites about 6 (NNT), 19 (NCS), 159 (NRS); most likely cleavage site between pos. 26 and 27:
TKA-QN. 5685C6 molecules appear to be soluble entities which are expressed in Th2
clones. The entities are useful markers of Th2 cells, and will be useful in characterizing such
cell types.
20 Nucleotide and corresponding amino acid sequences for claudins D2, D8, D17, and

D7.2 are SEQ ID NO:34-41 (See, e.g., Simon, et al. (1999) Science 285:103-106).

Nucleotide and corresponding amino acid sequences for schlafens B, C, D, E, and F
(see, e.g., see Schwarz, et al. (1998) Immunity 9:657-668) are SEQ ID NO:42-51.
As used herein, the term DIRS4 shall be used to describe a protein comprising a
25  protein or peptide segment having or sharing the amino acid sequence shown in the SEQ ID
NOs noted above, or a substantial fragment thereof. The invention also includes a protein
variation of the respective DIRS4 allele whose sequence is provided, e.g., a mutein or soluble
extracellular construct. Typically, such agonists or antagonists will exhibit less than about
10% sequence differences, and thus will often have between 1- and 11-fold substitutions, e.g.,
30  2-,3-,5-,7-fold, and others. It also encompasses allelic and other variants, e.g., natural

polymorphic, of the protein described. Typieally, it will bind to its corresponding biological



20 Nucl eotide and correspondi ng am no acid sequences for claudins D2, D8,
D17, and D7.2 are SEQ ID NO 34-41 (See, e.g., Sinmon, et al. (1999) Science
285: 103- M@ )2/205pucl eot i de and correspondi ng am no aci d seROBUSER8HBr
schlafens B, C, D, E, and F (see, e.g., see Schwarz, et al. (1998) I muni
9:657-668) are SEQ I D NO 42-51. As used herein, the term DI RS4 shall be
used to describe a protein conprising a,25 protein or peptide segnent
having or sharing the am no acid sequené shown in the SEQID NOs noted
above, or a substantial fragment thereof. The invention also includes a
protein variation of the respective DIRS4 all el e whose sequence is

provi ded ligendy pprhapMaedimedze(ksihiﬂMiéla secondmebptat subunivywith high.affiyifi, eal.lay,

h i bit | h b %
i 1 1 er ondesst a1 00 n8E vl hetlen el pBowteln, i Srsteaby B b B IARR F ons,
€. 9., 30,43 moss pre?erabl? 2t Qét%r tlfb'ﬁ%b%t‘?ﬁﬁ THe 184S ALY RAF2Aherld ) ﬂe&r%‘d

other variants, e.g., natural polynorphic, of the protein describ

Typi cal | yelated nmnutdllyb:cnutrmg forss, ey, nBslpn pd]yn@r}biuoivmgﬂnttﬁland/\mmbb]mmﬁmts of
PCT/ USOl/ 28013 1 ligand, perhaps in a dinerized state with a second
recept or tRemammRliagpio “Pn gh affinity, e.g., at |east about 100 nM usually

better than a Q%{“fl%(r) étf%ﬂen&r SiRs &Héry%vlﬁ&l&e%nﬂeﬁ%@reﬁp@ﬂl belaltV GerRRg Nore

preferably at an about he term shall al so be used herein to
ref er t o desceiptibeddinatadrialthemethods of makihg orsructurgl featatdsevil oftep bk pnpliqahlec

variants, and nmetahqglic variants of i r i i i se,

r ef er encd® % otz eB‘élﬂ%SrPrQ?éﬁE‘i ﬁﬁfégb Figbége I'hﬁ%éi 1 Tflg@plngﬁi‘z{'ﬂ%ae@'il
descript ioRs Q'TIEJ]QtLedeGFxt 53 5tR, BRASIn@ 2B D87.957. 51 ddGhhiladdns BEEL W, @saﬂu ||
often be applca ’to the othér entities provided herein, e.g., the TNFx,
TNFy10 TLR: LAntibblies teretdiRcled; acidd dRebding THery, efs,, Wilkibe snﬁﬁfﬁmpllcdﬁdmth the D2,

D8, D 17, P?Z and schlafens B, C, D, E, and 10 F. Anti bodi es thereto,
nucl ei ¢ ed%“@ﬁﬂﬂ?ﬁng them etc., will be simlarly applicable to the

different entiftje verﬂfiynsdlgoreﬁ%&h aneﬁ%] RIRNEPRPARI BvRE LB AR AmRRPddles

havi ng substantial amno acid equence 1dentity with the am no acid
sequencesequehcenidehtity vdttutie amgmpuesid sequendeantt svillinduder sefyadrice ehyyanftewith

T N S T M O T S N T LI
o ety oot POl ot Byl gt 3 0T ree
of t en at of etdsast 46ord Biantinaedids geneypliycatlléast HY 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 22 amino acids,
more usually at least 24 amino acids, preferably at least 26 amino acids, more preferably at
20  least 28 amino acids, and, in particularly preferred embodiments, at least about 30 or more
amino acids. Sequences of segments of different proteins can be compared to one another over
appropriate length stretches.
Fragments may have ends which begin and/or end at virtually all positions, e.g.,
beginning at residues 1, 2, 3, etc., and ending at, e.g., the carboxy-terminus (N), N-1, N-2, etc.,
25  inall practical combinations of different lengths. Particularly interesting polypeptides have
one or both ends corresponding to structural domain or motif boundaries, as described, or of
the designated lengths with one end adjacent one of the described boundaries. In nucleic acid
embodiments, often segments which encode such polypeptides would be of particular
interest.
30 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.,



| east 18 am no acids, nore typically at |east 20 am no acids, usually at

| east 22 amno acids, nore usually at |east 24 am no acids, preferably at
| east 26 vaoomasecri ds, nore preferably at 20 | east 28 am nBCHOUS@RS0ENd, in
particularly preferred enbodi nents, at |east about 30 or nore am no acids.
Sequences of segnents of different proteins can be conpared to one anot her
over appropriate length stretches. Fraggents may have ends which begin
and/or end at virtually all positions, e7g., beginning at residues 1, 2,
3, etc., and ending at, e.g., the carboxy-terminus (N, N1, N2, etc., 25
in all practical conbinations of different lengths. Particularly

i nt er est iINegdisbtyppetpl.i(122) HaMel. diel. 48:4634 03 ;dakoltmt ab ¢ RB3d chaptareng in Limair al
domai n or . notif .bo arie as described,. or of . the designated, | engths
with one args.atrine Edits. and Ma rqmaleciles: The Theary and Pracuce of, Sequence L.ompafiso

enbodi ment fiisoRiWedle SEABMSMMi6D sSMTALPastieBs ROMIBRAIGERECHMI Bt Vidw,
particular interest. 30 Am no acid sequence honol ogy, or sequence
i dent i t y ,CA;sandéhebniveesitytnf Wistonsing Geangtics Eoghuter frpeh €SCG).rMedisen, WI; each

PCT] U012 abich ¥ ns Ringeiea hein ot erencEs ey el Siiis Sripifly Taporips Yes,
Sankof f, c@ﬁsi@éring(l_c%%ggﬁlaﬂ%%Bﬁ{m%}% dsaté 8. CHAsRSatRle sub@ithtddstypiddle
Macronol ecul es: "The Theory and Practice of Sequence Conpari son, _

Addi son- \dgdideysubReatiins gyithisthedolibveiog gwaps  gaicikegdaniie; valinen iselenti@deudings
Mount ai n Vi ew, c}%l and the Univer silt of 'WSCO@ﬂ?i n. Gefeii cs .Conputer G oup
(CCO) WER%?Cl ,ut%rﬁ’g?t"f‘c > FIPHARITE RS L Y BT At Cd e PERF H§ 16 Bence.

Thi s analp}aéﬁy%alhﬁn@,afl%gmal oMt ARtnoMARTseq GRS 418 fhiBS a0 BRINR aMal
substitutions as matches. Conservative substitutions typically include
subsiDt utilelisand interspetiae virgitiooninthe gytokins seqyieyes. rkypical hainaplogovsprotedns or

50l et he ol o AL Rk el LS SR8 SRR PGS o

Hormol 0gous ANHNQifRehrefNY SRRRRE alc ARSI with ahRElikcigcidaddieRde sbBmaht ol i C
and interspeciés variations in the cytokine sequence. Typical hondl ogous

pr ot ei ns tlor apppepiata8EQUD NOk avted fabova. Serhlogy mwasirogyyill bé atgdegss abaut 76%,

i ntroduced), to 60-10096 honol o 1 f cqnseryatiyve Sstitutions are
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0,
usually %trefler?gcf éml?cﬁd{?nerrlttg,raﬁléjass’y 524‘% Yr 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 individually,
20 e.g.,in the various tables.

As used herein, the term "biological activity" is used to describe, without limitation,
effects on inflammatory responses, innate immunity, and/or morphogenic development by
cytokine-like ligands. For example, the receptors typically should mediate phosphatase or
phosphorylase activities, which activities are easily measured by standard procedures. See,

25  e.g., Hardie, et al. (eds. 1995) The Protein Kinase FactBook vols. I and II, Academic Press,
San Diego, CA; Hanks, et al. (1991) Meth. Enzymol. 200:38-62; Hunter, et al. (1992) Cell
70:375-388; Lewin (1990) Cell 61:743-752; Pines, et al. (1991) Cold Spring Harbor Symp.
Quant. 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 label general or specific

30  substrates.
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ant i body an er eftectors or Ilgan S e.g., Herz, et al. (1997) J.

14:369-375. 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 proteins is a physical structure
determination, e.g., x-ray crystallography or 2 dimensional NMR techniques. These will

20 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 Crystallography, Academic Press, New York, which is hereby incorporated herein by

reference.

25 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 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

30  subunit will probably have a specific low affinity binding to the ligand.
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R S e N
L E Sg%% I0 239 I?ar arplding Rfink haRsQafllyirslae@RiliigeA famithofd TM pivkindwith iRghétnal
tissue distribution patterns. The claudins are major structural proteins of tight junctions (TJs)
and can promote their formation. Their expression is necessary but not sufficient for tight
junction formation. When expressed in fibroblasts, claudin-1 is capable of inducing a
continuous association of adjacent cells, resulting in a cobblestone like pattern. However, this
20  continuous barrier is not a tight junction. Claudins can be found outside of tight junction in

certain cells. Claudin-3 and claudin-4 are receptors for Clostridium perfringens enterotoxin, a

causative agent of fluid accumulation in the intestinal tract, causing diarrhea. Claudin-5 is
deleted in Velo-cardio-facial syndrome (VCFS). Claudin-5 is only expressed in endothelial
cells, and in some tissues it is even further restricted to arterials.

25 Mutations in Paracellin-1, claudin family member and a major renal tight junction
protein, cause renal magnesium wasting with nephrocalcinosis. Thus, claudins may play
important roles in selective paracellular conductance by determining the permeability of
different epithelia.

The schlafens are members of a family of proteins of whose members are growth
30 regulatory genes. See, e.g., Schwarz, et al. (1998) Immunity 9:657-668. These novel human

sequences are related to the mouse Schlafen? gene. It was observed to be differentially
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II1. Nucleic Acids
This invention contemplates use of isolated nucleic acid or fragments, e.g., which
20  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 such proteins or polypeptides having
characteristic sequences of the DIRS4 or the other genes. Typically, the nucleic acid is
capable of hybridizing, under appropriate conditions, with a nucleic acid sequence segment
25  shown in the appropriate SEQ ID NOs noted above, but preferably not with other genes.
Said biologically active protein or polypeptide can be a full length protein, or fragment, and
will typically have a segment of amino acid sequence highly homologous, €.g., exhibiting
significant stretches of identity, to ones described. Further, this invention covers the use of
isolated or recombinant nucleic acid, or fragments thereof, which encode proteins having

30 fragments which are equivalent to the described proteins. The isolated nucleic acids can have



(eds. 1995) The Protein Kinase FactBook vols. | and Il, Academ c Press, San
D ego, CA; Hanks, et al. (1991) Meth. Enzynol. 200:38-62; Hunter, et al.
(1992) Cavo oz2nsgr5- 388; Lewin 15 (1990) Cell 61:743-752; PCHES01/28013al .
(1991) Cold Spring Harbor Synp. Quant. Biol. 56:449- 463; and Parker, et
al. (1993) Nature 363:736-738. I11. Nucleic Acids This invention

contenpl ates use of isolated nucleic acilg or fragnents, e.g., which 20
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sepat@t ed\ substantiallyepure mqb@uéinslum istlatad forms| of yhesmalsewayrattipr eonpletelyeor
sequence, ]?SITICQ gs ri bosones, pol ynerases, and flanking genom c sequences
from t he SBITHaY PHSF speci es. The term enbraces a nucleic acid sequence
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acid will generally be a honbgeneous conposition of nolecul es,
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 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

20  under certain circumstances it may involve more classical animal breediﬁg 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 other, but is meant to exclude products
of nature, e.g., naturally occurring mutants as found in their natural state. Thus, for example,
products made by transforming cells with an unnaturally occurring vector is encompassed, as

25  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, 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

30 combination of functions not found in the commonly available natural forms, e.g., encoding a

fusion protein. Restriction enzyme recognition sites are often the target of such artificial
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dimeric repeat. Specifically included are synthetic nucleic acids which, by
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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
20  individuals or related species. Other genes will be useful as markers for particular cell types,
or diagnostic of various physiological conditions. Preferred probes for such screens may, in
certain circumstances, be those regions of the gene 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
25  more useful.
This invention further covers recombinant nucleic acid molecules and fragments 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 DNA replication. Alternatively, recombinant clones derived
30 from the genomic sequences, €.g., containing introns, will be useful for transgenic studies,

including, e.g., transgenic cells and organisms, and for gene therapy. See, e.g., Goodnow
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Press, Sgp defdrfQQin PRatel @4l B204; Travis (1992) Science 256:1392- 1394,
Kuhn, et al. (1991) Science 254:707-710; Capecchi (1989) Science 244:1288;

Rober t son ( 198whstadia) ideetitytio termicleinanid sagdenderdompansan @niaxt Oehsseither that
Practi cal roach IRL Press ford: ,and Rosenber,g (199 J.. 5 Cl.inical
el ogy HFOREEER G ReE G SR e Lo s el PR b G e BB R
nat gl aGeRa WeH4BHePHate SudlesQddinsuHisiechr RRetiBhE i BClet Sb&RTOM fthe ©- J-
the DIRS4 with a receptor partner. See, e.g., Treco, et al. W96/29411 or

USSN 08/ 20@sc@81Bs, gdoenallp gblgsst 660, krdjhdrity atlleasti7¢ %, ofteual ledst 76%, thoseoftemates,
when co e%gt%%,ousgaﬂ?y 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 least about 96
to 98% or more, and in particular embodiments, as high at about 99% or more of the

20  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 described sequence. Typically, selective hybridization will occur when there is at least
about 55% homology over a stretch of at least about 14 nucleotides, more typically at least

25  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 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,

30 typically at least about 32 nucleotides, more typically at least about 40 nucleotides,

preferably at least about 50 nucleotides, and more preferably at least about 75 to 100 or more



another, e.g., DI RS4 sequences, exhibit significant simlarity. The
standards for honoblogy in 10 nucleic acids are either nmeasures for

honol ogy wenze@mbd y used in the art by sequence conpari sonPOT/US@sSH3upon
hybri di zati on conditions. Conparative hybridization conditions are
described in greater detail below Substantial identity in the nucleic acid
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aligned, with appropriate nucleotide insertions or deletions, in at |east
about 60% of the nucleotides, generally at |east 66% ordinarily at |east
71% of t @acladtidesaThis ibdudespe.g., 023,4150a175, De®@ 05 SIFK 275 38D) 4000600,5861 9084 %
nore usual ly at |least 88% typically at least 91% nore typically at |east
about 93%pd pther lepglBsy at | east about 95% nore preferably at |east about 96
to 98% or nore,.. ' i : | I or nore
of the 20 nucrssenStaRRl. Hik@ig o AGhIRR: 5 8%y BaaRn At i 1

donai ns suinge@cohibinciegnditioss ofeiictchpethtire] @panidbdlesmstany ether pautsteant i al
identity will_ exist _when the segnents will hybridize under, sel e,?ti ve

hybr i @i z&miestlycontipigdindiybridizatian regefipnsy Sfringepigampersine condifipnsayilhusuglli ng a
descri be I o I Ghi [ i when
thore i s i dEpfa ki SR pe AEMES ¢ ol a8, ¥ abquESRE, Pour 14

nucl eot i ggsicalltinexdaspbLatiduy 451 C) rmasttygibalibinlexcEs Uf aprwe 56t @bprefatbly éast
about 75% and nore §ref erably at | east about_ 90% _See, Kanehisa (1984)
Nucl . Ackdessrakaboup6(3.and morgmreferably in pecssefraberl? & eftingsnt salt eoudifiqns” The

I th . j i ,
i n oo SRARY b MR AR SR L dood T RuPYGH MG BHIIE! GUES
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conditions of l e Iy : ers 5
typi {(L:éal |y contT?1 gllﬁtotia%&?n ygérnl di rze %@lkgl?ilgarhglggf% %éﬁ@%&t&eﬁﬁga@hﬁgﬁ%ﬂn@%@;ﬁhr e

condi t i odsletbhd, nude@ide)nsertiaisugel ihesrpienséinekotide sixsters. Thewhnadifidfiods nore

usual ly in excess of about 37 C,. . . . L )
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 amplification, increased transcription,

20 increased translation, and other mechanisms. Such mutant derivatives include predetermined
or site-specific mutations of the protein or its fragments, including silent mutations using
genetic code degeneracy. "Mutant DIRS4" as used herein encompasses a polypeptide
otherwise falling within the homology definition of the DIRS4 as set forth above, but having
an amino acid sequence which differs from that of other cytokine receptor-like proteins as

25  found in nature, whether by way of deletion, substitution, or insertion. In particular, "site
specific mutant DIRS4" encompasses a protein having substantial sequence identity with a
protein of SEQ ID NO:2, and typically shares most of the biological activities or effects of the
forms disclosed herein.

Although site specific mutation sites are predetermined, mutants need not be site
30  specific. Mammalian DIRS4 mutagenesis can be achieved by making amino acid insertions or

deletions in the gene, coupled with expression. Substitutions, deletions, insertions, or many



typically in excess of about 45 C, nore typically in excess of about 55 C
preferably in excess of about 65 C, and nore preferably in excess of about
70 C. Stwogpasesalt conditions wll ordinarily be | ess péwausamsots 500 niv
usually less than about 400 mM nore usually less 10 than about 300 nV
typically | ess than about 200 nmM preferably | ess than about 100 MM and
nore preferably | ess than about 80 mMM even down to |ess than about 20 nmM
However, the conbination of paramaterSZQS much nore inportant than the
nmeasure of any single paraneter. See, e.g., Wetnmur and ‘Davidson (1968) J.
Mol . Biol. 31:349-370, which is hereby incorporated herein by reference.
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20 conbi nations nmay be generated to arrive at a final construct. Insertions

i ncl ude amieabing the strgnd tgriher vrderppRIPPHAIR FoREtioNR05 by rddine dbe sraaplementatyhe

con ted at, a.t t t |.Lan DI RS4 nutants can
t henbe g%?’%lelﬁé%a#)g]?‘ P?ﬁlggg{e&ss?% agﬁappgxff)ﬁ 3% Sp%rﬁlgevrirggﬁ%&'sone aspect of a
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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
20  (1995; eds.) PCR Primer: A Laboratory Manual Cold Spring Harbor Press, CSH, NY.

Antisense and other technologies for blocking expression of these genes are also

available. See, e.g., Misquitta and Paterson (1999) Proc. Nat'l Acad. Sci. USA 96:1451-1456.

IV. Proteins, Peptides

25 As described above, the present invention encompasses primate DIRS4, e.g., whose
sequences are disclosed in SEQ ID NO:2, and described above. Allelic and other variants are
also contemplated, including, e.g., fusion proteins combining portions of such sequences with
others, including epitope tags and functional domains. Analogous methods and applications
exist directed to the other genes described herein.

30 The present invention also provides recombinant proteins, e.g., heterologous fusion

proteins using segments from these proteins. A heterologous fusion protein is a fusion of



5 at predetermned sites in DNA having a known sequence are well known in
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including, e.g., fusion proteins conbining portions of such sequences with
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het er ol oggiBitihil 5éw RomBImtEhSSF sPdifidti&ogiMeadst frérafhd Maswonal Bilebesf refeptor-
het er ol ogous fusion protein is a fusion of WO 02/20569 PCT/USQ1/28013 21

pr ot ei nsbindingesgeaificisesatiaslexamplesthe ligand bindieg derprinafipi qtheyaelated reagptos ame
et KRR e S SRR Bl T D BB hE L
typical Rpepling@rdbinkatieftch it Ryt fiBefnanddréperiidse For example, a fusion
protein may include a 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
20  Wisconsin Biotechnology Computing Group, Madison, WI, which are each incorporated
herein by reference.
The present invention particularly provides muteins which bind cytokine-like ligands,
and/or which are affected in signal transduction. Structural alignment of human DIRS4 with
other members of the cytokine receptor family show conserved features/residues. Alignment

25  of the human DIRS4 sequence with other members of the cytokine receptor family indicates

various structural 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 Engineering 4:263-269. Similarly, the other

genes have related family members.
30 Substitutions with either mouse sequences or human sequences are particularly

preferred. Conversely, conservative substitutions away from the ligand binding interaction
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Sayl e and Ml ner-Wite (1995) TIBS 20:374-376, and G onenberg, et al.
(1991) Pr ot ei In Ergewaeglynesylativg 3liostionsSireriticluded, e.g.hmade hemodidyiag theave
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acti vi t i palypentide ¢o glyepsydatingeengymes dariveil drosn eslksywhich 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, e.g.,
20  phosphotyrosine, phosphoserine, or phosphothreonine.

A major group of derivatives are covalent conjugates of the proteins 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 known in the art
for their usefulness in cross-linking proteins through reactive side groups. Preferred

25  derivatization sites with cross-linking agents are at free amino groups, carbohydrate moieties,
and cysteine residues.

Fusion polypeptides between the proteins and other homologous or heterologous
proteins are also provided. Homologous polypeptides may be fusions between different
proteins, resulting in, for instance, a hybrid protein exhibiting binding specificity for multiple

30 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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may be constructed_which would exhibit a WO 02/20569 PCT/ US01/ 28013
targets, e.g., affinity ligands.

Fusion proteins will typically be made by either recombinant nucleic acid methods or
by synthetic polypeptide methods. Techniques for nucleic acid manipulation and expression
20  are described generally, for example, in Sambrook, et al. (1989) Molecular Cloning: A
Laboratory Manual (2d ed.), Vols. 1-3, Cold Spring Harbor Laboratory, and Ausubel, et al.

(eds. 1987 and periodic supplements) Current Protocols in Molecular Biology, Greene/Wiley,

New York, which are each incorporated herein by reference. Techniques for synthesis of
polypeptides are described, for example, in Merrifield (1963) . Amer. Chem. Soc. 85:2149-
25  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

polypeptides.
This invention also contemplates the use of derivatives of these proteins other than
30 variations in amino acid sequence or glycosylation. Such derivatives may involve covalent or

aggregative association with chemical moieties. These derivatives generally fall into three



23 conbi nation of properties or activities of the derivative proteins.
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the term "antibodies" also encompasses antigen binding fragments of natural antibodies, e.g.,

Fab, Fab2, Fv, etc. The purified proteins can also be used as a reagent to detect antibodies
generated in response to the presence of elevated levels of expression, or immunological
20  disorders which lead to antibody production to the endogenous receptor. Additionally,
fragments may also serve as immunogens to produce the antibodies of the present invention.
For example, this invention contemplates antibodies having binding affinity to or beingAraised
against the amino acid sequences provided, fragments thereof, or various homologous
peptides. In particular, this invention contemplates antibodies having binding affinity to, or
25  having been raised against, specific fragments which are predicted to be, or actually are,
exposed at the exterior protein surfaces.
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.
Antibodies to ligands may be antagonists. Thus, in vitro assays of the present invention will

30  often use antibodies or antigen binding segments of these antibodies, or fragments attached to
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ot her binding nolecule, e.g., an antib . For exanple, a 5 cytokine |igand
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bi ndi ng fragnents of natural antibodies, e.g., Fab, Fab2, Fv, etc. The
purified proteins can al so be used as a reagent to detect antibodies
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r ecept or sdqueraie diatabasgs, re%s,u]}énBahkm the inhibition of binding of the Iigand

to the receptor, likely through_ conpetitive inhibi
P This DNA car)ll be expresgsed n 3I,T\PVI e variety of host cehs which can, in turn, e.g., be

used to generate polyclonal or monoclonal antibodies; for binding studies; for construction and
expression of modified constructs; and for structure/function studies. Variants or fragments

20  can be expressed in host cells that are transformed or transfected with appropriate expression
vectors. These molecules can be substantially 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
and/or diluent. The protein, or portions thereof, may be expressed as fusions with other

25  proteins.

Expression vectors are typically self-replicating DNA or RNA constructs containing
the desired receptor gene or its fragments, usually operably linked to suitable genetic control
elements that are recognized in a suitable host cell. These control elements are capable of
effecting expression within a suitable host. The specific type of control elements necessary to

30 effect expression will depend upon the eventual host cell used. Generally, the genetic control

elements can include a prokaryotic promoter system or a eukaryotic promoter expression



Anti bodies to |igands may be antagonists. Thus, in vitro assays of the
present invention will 30 often use antibodies or antigen binding segnents
of thesevwOD/Bd es, or fragnments attached to WO 02/ 20569P€UTAIRB01328013
25 solid phase substrates. Assays will also allow for the diagnostic
determnation of the effects of nutations and nodifications, e.g., which
affect signaling or enzymatic function.,This invention also contenpl ates
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an expression vector replicate in a host cell, e.g., it is possible to effect transient expression of
the protein or its 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 portion or its fragments into the host DNA by
20  recombination.

Vectors, as used herein, comprise plasmids, viruses, bacteriophage, integratable DNA
fragments, and other vehicles which enable the integration of DNA fragments into 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

25  of vector but all other forms of vectors which serve an equivalent 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 Survey of Molecular Cloning Vectors and Their Uses, Buttersworth,
Boston, which are incorporated herein by reference.

30 Transformed cells are cells, preferably mammalian, that have been transformed or

transfected with receptor vectors constructed using recombinant DNA techniques.



effecting expression within a suitable host. The specific type of control

el ements necessary to 30 effect expression wll depend upon the eventual
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are suitable for use herein. See, e.g., Pouwels, et al. (1985 and
subtilis. Lower eukaryotes incluge ye:asts,g e.g., . cerev1sslae and Paichla, (ang spec?es of the

genus Dictyostelium. Higher eukaryotes include established tissue culture cell lines from
animal cells, both of non-mammalian origin, e.g., insect cells, and birds, and of mammalian
20  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 amplifying DNA is pBR322
or many of its derivatives. Vectors that can be used to express the receptor or its fragments

25 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-, and Ipp-derived Promoters", in Vectors: A Survey of

Molecular Cloning Vectors and Their Uses, (eds. Rodriguez and Denhardt), Buttersworth, -
30 Boston, Chapter 10, pp. 205-236, which is incorporated herein by reference.
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Suppl enents) C oning Vectors: A Laboratory Manual, Elsevier, NY., and
Rodriguez, et al. (eds. 1988) Vectors: A Survey of Ml ecular C oning
Vect ors avo o¥espy Uses, Buttersworth, Boston, which are POTOS@®Sated
herein by reference. 30 Transforned cells are cells, preferably manmali an,
t hat have been transformed or transfected with receptor vectors
constructed using reconbi narit DNA techni gues. WO 02/20569 PCT/ US01/ 28013
27 Transformed host cells usually expre%% the desired protein or its
fragnents, but for purposes of cloning, anplifying, and manipulating its
DNA, do not need to express the subject protein. This invention further
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positive organisns, e.g., E coli and B. subtilis. Lower eukaryotes
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and bi r dyjp-géxksyfor MEANEHrbROson2dY (Qich@k fhe ECH-serié¥)man, primates, and rodents.
Prokaryotic host-vector systens include a wide variety of vectors for many
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oen | ot S RN Lo bRy S G5
deri vati ¥&se cvegt @ElS lih&bdre 6RABR, BEEthseet RXHOESS dxpeeskion Spit@hs, Grhetles
fragment ?rom an invertebrate or vertebrate source. However, mammalian cells are preferred.
Transformation or transfection and propagation of such cells has become a routine procedure.
Examples of useful cell lines include HeLa cells, Chinese hamster ovary (CHO) cell lines, baby
20  ratkidney (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 also usually contain a selection gene or
amplification gene. Suitable expression vectors may be plasmids, viruses, or retroviruses
25  carrying promoters derived, e.g., from such sources as from adenovirus, SV40, parvoviruses,
vaccinia virus, or cytomegalovirus. Representative examples of suitable expression vectors
include pCDNA1; pCD, see Okayama, et al. (1985) Mol. Cell Biol. 5:1136-1142; pMClneo
PolyA, see Thomas, et al. (1987) Cell 51:503-512; and a baculovirus vector such as pAC 373
or pAC 610.

30 For secreted 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



25 include, but are not limted to, such vectors as those containing the

| ac pronoter (pUC-series); trp pronoter (pBR322-trp); |pp pronoter (the
pl N-seri &80 p2b@ndbda- pP or pR pronmoters (pOrS); or hybri dPOT/OR®ISIE such as
ptac (pDR540). See Brosius, et al. (1988) "Expression Vectors Enpl oying
Lanbda-, trp-, lac-, and |pp-derived Pronoters”, in Vectors: A Survey of
Mol ecul ar d oning Vectors and Their Uses, (eds. Rodriguez and Denhardt),
Buttersworth, 30 Boston, Chapter 10, pp29 205- 236, which is incorporated
herein by reference. WD 02/20569 PCT/US01/28013 28 Lower eukaryotes, e.g.
yeasts and Dictyostelium may be transformed with DIRS4 sequence
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Now that the sequences are known, the primate protein, fragments, or derivatives

thereof can be prepared by conventional processes for synthesizing peptides. These include

20  processes such as are described in Stewart and Young (1984) Solid Phase 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 Synthesis, Springer-Verlag, New York; all of each which are incorporated herein by

reference. For example, an azide process, an acid chloride process, an acid anhydride process,
25  amixed anhydride process, an active ester process (for exainple, p-nitropheny! 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 polypeptide sequences.
30 The various proteins, fragments, or derivatives are suitably prepared in accordance

with the above processes as typically employed in peptide synthesis, generally either by a
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roc . i \{ ) lid Ph
bept oo SpRpAaLs ZeRisfuf Saeibantt ARnR Ak, FORIRMIACL L S0 1 5 0%
Bodanszkg5{1384) 54,Reéhibl Rdhdozporaed herein by reference.

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, and the like. The proteins of this
20 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, see below, or by the use of the antibodies herein described in methods of
immunoabsorbant affinity chromatography. This immunoabsorbant affinity chromatography
is carried out by first linking the antibodies to a solid support and then contacting the linked
25  antibodies with solubilized lysates of appropriate cells, lysates of 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
30 typically at least about 80% pure, preferable at least about 90% pure and more preferably at

least about 95% pure, and in particular embodiments, 97%-99% or more. Purity will usually



Peptide Synthesis, Springer-Verlag, New York; and Bodanszky (1984) The
Principles of Peptide Synthesis, Springer-Verlag, New York; all of each
whi ch ar avonwanspor at ed herein by reference. For exanpl e, PEVU&EI/28@13pr OCceSS,
an acid chloride process, an acid anhydride process, 25 a m xed anhydri de
process, an active ester process (for exanple, p-nitrophenyl ester,

N- hydr oxysucci ni m de ester, or cyanometgf/l ester), a carbodiimdazole
process, an oxidative-reductive process, or a dicycl ohexyl carbodiim de
(DCCD)/ additive process can be wused. Solid phase and sol uti on phase

synt heses are both applicable to the foregoing processes. Simlar

t echni quds of arvdight bagsl buk tdn glsu be @l a polay hegs.i Dffsagusngesill BOapdliedwaar i ous
proteins, fragnents, or derivatives are suitably prepared in accordance

Wi t h t he2Bl¥8PEalsr ocesses as typically enployed in peptide synthesis,
generally either by a WD 02/20569 PCT/US01/28013 30 so-called stepw se
process whi ch conpri ses condensing an amno acid to the termnal am no

aci d, on&Ibyntibediesnh sequence, or by coupling peptide fragnents to the
termnal amno acid. Amno, groups that are not being used in the coupling
react? on typi éafibgdigsean hgdaise Eoég? BYIqus MaFBYEAR; ¢ o BPMAlgD HiS4a Araisintatde c t

| ocati on i e IS, |.S: : . C- ] 1

aci d i o Gaemes SeRe PR UraRuaNE bR hanBiaRkaRa i) DRIl ERTRAR fEiE e
group. THE R beipehatantibelies t6 thxodctivp agckptotiiremhgre likellytte decagnizoagitopss i t  has
a binding capability to a reactive carboxyl group.. Exanples of such

i nsol ubl @hickrare enly rereniindhematyreoRprmatiagsn Denatred aplisenigedivR Ay rlsP B&i n or

br ononet r.esip, - hyl F eglns, i :

Cert-al IVOub B0 By WA SR ot G50t UERAL: £E3IBSpriomplajed, which,

gr oups pr eloakt ousafiil agagumisls dsartaponidts of ayaureneeeptdra@ughntibsdyensat i on of

its activated carbgoxyl group .and the reactjve am no group of the previously
formed pept i déngpodies, mchdingbinding Fagmsnis anesingle chaip varpigns. Bgaidttep.  Aft er

synt hesi zj he . : j i i t he
i %sol ubl é}e? gtrc Fier 8@%?%%82@%%%@6@ !Bgéélpﬁé}}sﬂggﬁé@%hg 38 %l%%]g?oach IS
gener al | yorjagdiés dfabe frygrvents vithéhehunegenid profel6 Monoelehal Atibotles are fBeyared

85: 2149- 2156, which_is_incorporated herein by ref erence.%%re g{ﬁﬁpar ed
protei n Hem dellagerseting the desiisd aphpdye Thess antiberdiagrrnhgrsricers foF pinringdo

reaction F“% -[Eﬁg - 0 I i : OXt i on,
pr ecﬁbi t 8¢ or%t& 8% é(;t(I:t ogﬁglr’ éggz%bg??r(?ggﬁ%%% dr)%gd?l(tﬁg%g P%%%%%tgi z}[) y, and the
| i ke. Thenapbelbgalnatibddiedwvil usually bind with at least a Ky of about 1 mM, more usually at

least about 300 pM, typically at least about 100uM, 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
20  significant diagnostic or therapeutic value. They can be potent agonists or antagonists, e.g.,
that bind to the receptor and inhibit or simulate 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 or for use as markers for detection or diagnosis, and can be
coupled to toxins or radionuclides to bind producing cells. Further, these antibodies can be
25  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 antigen without inhibiting, e.g.,
ligand or substrate binding. As neutralizing antibodies, they can be useful in competitive

30 binding assays. They will also be useful in detecting or quantifying antigen. They may be



20 invention can be obtained in varying degrees of purity dependi ng upon
desired uses. Purification can be acconplished by use of the protein

puri fi catwoen22esehni ques di scl osed herein, see bel ow, or PgTAURE/2388 of the
anti bodi es herein described in nmethods of imunoabsorbant affinity

chromat ography. This i munoabsorbant affinity chromatography is carried
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the linked 25 antibodies with solubiliz | ysat es of appropriate cells,
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or scr eepasuhieatichg@and Hel ggndiia globdgdeisslated. activity. These nonocl onal
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| easT™ abol
preparing such monoclonal antibodies may be found in, e.g., Stites, et al. (eds.) Basic and

Clinical Immunology (4th ed.), Lange Medical Publications, Los Altos, CA, and references

cited therein; Harlow and Lane (1988) Antibodies: A Laboratory Manual, CSH Press; Goding

(1986) Monoclonal Antibodies: Principles and Practice (2d ed.) Academic Press, New York;
20  and particularly in Kohler and Milstein (1975) in Nature 256: 495-497, which discusses one

method of generating monoclonal antibodies. Summarized briefly, this method involves
injecting 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 cell or "hybridoma"
that is capable of reproducing in vitro. The population of hybridomas is then screened to
25  isolate individual 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
30 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



The anti bodi es, including antigen binding fragnments, of this invention can
have 20 significant diagnostic or therapeutic value. They can be potent
agoni st s w0 ozeisegoni sts, e.g., that bind to the receptorPE@ndSéIsIIsi t or
simulate binding to ligand, or inhibit the ability of the receptor to
elicit a biological response, e.g., act on its substrate. They al so can be
useful as non-neutralizing antibodies gg for use as markers for detection
or diagnosis, and can be coupled to toxths radi onucl i des to bind
produci ng cells. Further, these antibodies can be 25 conjugated to drugs
or other therapeutic agents, either directly or indirectly by neans of a
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vari ety of imunogens, such as keyhol e | i npet henDcyanln bovi ne ;serum
al buni n, nmt@ﬁ@gemtlmegcenég@letlg‘é@mpgn@m itlegpnd thsdiker Prisaiscisrehinghsi on,
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hyper i i19BLe 14t h an antigen. The blood of the aninmal is
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nonocl onal anti bodies fromvarious 15 mammal i an hosts, such as

rodent s, isplatinathesproteireaiperddes. Cobuens @pubémr%ﬁarqdewhﬁp Hhreapiipegics fiedisked ng
cuch S0 QBB R < LU R B sl Al 88 ),
Al t os, Chaydeghassell girengiethe column, the column washed followed by increasing concentrations
of a mild denaturant, whereby the purified protein will be released. Conversely, the protein
may be used to purify antibody by immunoselection.
The antibodies may also be used to screen expression libraries for particular expression
20  products. Usually the antibodies used in such a procedure will be labeled with a moiety
allowing easy detection of presence of antigen by antibody binding.
Antibodies raised against a protein will also be used to raise anti-idiotypic 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
25  agonists or antagonists of a ligand, which may be competitive inhibitors or substitutes for
naturally occurring ligands.
A target protein that specifically binds to or that is specifically immunoreactive with
an antibody generated against it, such as an immunogen consisting of a described amino acid
sequence, is typically determined in an immunoassay. The immunoassay typically uses a
30 polyclonal antiserum which was raised, e.g., to a protein of SEQ ID NO: 2. This antiserum is

selected to have low crossreactivity against other cytokine receptor family members, e.g., IFN
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particle as agal ose, Sephadex, ke, where a cell lysate
molecular biology and protein chemistry techmques as described herein.

Immunoassays in the competitive binding format can be used for the crossreactivity

determinations. For example, the protein of SEQ ID NO: 2 can be immobilized to a solid

20 support. Proteins added to the assay compete with the binding of 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 selected other receptor subunits. The
percent crossreactivity for the above proteins is calculated, using standard calculations. Those
antisera with less than 10% crossreactivity with each of the proteins listed above are selected

25  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. In
order to make this comparison, the two proteins are each assayed at a wide range of

30 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



may be passed through the colum, the colum washed, followed by increasing
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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

20 the invention.

VII. Kits and quantitation
Both naturally occurring and recombinant forms of the molecules of this invention are
particularly useful in kits and assay methods. For example, these methods would also be
25  applied to screening for binding activity, e.g., ligands or receptors 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 Fodor, et al. (1991) Science 251:767-773,

which is incorporated herein by reference. The latter describes means for testing binding by a
30  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
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t he i muwdl bewsefitl fordthe tinekens, iag deratiberbl ecul e and/or its biological activity.
Thus,

A preferred kit for determining the concentration of, e.g., DIRS4, in a sample would
typically comprise a labeled compound, e.g., ligand or antibody, having known binding
affinity for DIRS4, a source of DIRS4 (naturally occurring or recombinant) as a positive
20  control, and a means for separating the bound from free labeled compound, for example a solid

phase for immobilizing the DIRS4 in the test sample. Compartments containing reagents, and
instructions, will normally be provided.
Antibodies, including antigen binding fragments, specific for mammalian claudins or
schlafens or a peptide fragment, or receptor fragments are useful in diagnostic applications to
25  detect the presence of elevated levels of protein 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, such as
radioimmunoassay (RIA), enzyme-linked immunosorbent assay (ELISA), enzyme
immunoassay (EIA), enzyme-multiplied immunoassay technique (EMIT), substrate-labeled
30 fluorescent immunoassay (SLFIA) and the like. For example, unlabeled antibodies can be

employed by using a second antibody which is labeled and which recognizes the antibody to a



these alterations include proteins that are specifically imunoreactive
with a designated naturally occurring DI RS4 protein. The biol ogical
properti a80o0t2a5he altered proteins can be determ ned by BPEPUSEILISHE t he

protein in an appropriate cell line and neasuring the appropriate 15
effect, e.g., upon transfected | ynphocytes. Particular protein
nodi fi cati ons considered mnor would ipclude conservative substitution of

amno acids with simlar chem cal propefties, as described above for the
cytokine receptor famly as a whole. By aligning a protein optimally wth
the protein of the cytokine receptors and by using the conventional
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having appropriate concentrations for performing the assay.

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
20 by covalently or non-covalently joining a moiety which directly or indirectly provides a
detectable signal. In many of these assays, 2 test compound, cytokine receptor, ligand, or

antibodies thereto can be labeled either directly or indirectly. Possibilities for direct labeling

include label groups: radiolabels such as 1251 enzymes (U.S. Pat. No. 3,645,090) such as
peroxidase and alkaline phosphatase, and fluorescent labels (U.S. Pat. No. 3,940,475) capable
25 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 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
30 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



the protein or its ligand. Alternatively, or additionally, antibodies
agai nst the nolecules may be incorporated into the kits and net hods.
Typi cal | wohz2dsbe wi || have a conpartnent containi ng eit hr€T/aS@esdide or
gene segnent 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 15 the case of a gene gnent, would usually be a

hybri di zati on probe. Di agnostic appli ca%$ ons wll be useful for the

mar kers, as described. A preferred kit for determning the concentration
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Another diagnostic aspect of this invention involves use of oligonucleotide or

polynucleotide sequences taken from the sequences provided. These sequences can be used as
probes for detecting levels of the respective genes or transcripts in patients suspected of
having an immunological or other medical disorder. The preparation of both RNA and DNA

20  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 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,
25  such as using biotin modified nucleotides for 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, 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
30  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



the sensitivity of the assay. For the subject invention, depending upon the
nature of the 10 assay, the protocol, and the |abel, either |abeled or

unl abel eavan22sedy, or | abeled ligand is provided. This PETUSUZISHIB i n
conjunction with other additives, such as buffers, stabilizers, materials
necessary for signal production such as substrates for -enzynes, and the

like. Preferably, the kit will also copfain instructions for proper use
and di sposal of the contents after use” Typically the kit has conpartnents
for each useful reagent, and will contain 15 instructions for proper use

and di sposal of reagents. Desirably, the reagents are provided as a dry
| yophi | i zarbepdetetesd. Thearse of hmbestgheahevaiaytitsense RMOA stdythetcadiddoudm aqueous

medi um havi ng appropri ate concentratipons.for, performing the assay. The
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this invention should provide therapeutic value in various diseases or disorders associated
with abnormal expression or abnormal triggering of response to the ligand. The biology of
20 interferons, IL-10, TNFs, and TGFs are well described. Conversely, the TLRs have also been
the subject of much interest, and the described homologs described herein will also be of
similar interest. Associations with significant medical conditions for the claudins and
schlafens is described below.
Recombinant proteins, muteins, agonist or antagonist antibodies thereto, or antibodies
25  can be purified and then administered to a patient. These reagents can be 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
30  also contemplates use of antibodies or binding fragments thereof which are not complement

binding.



particle nethod described in Rattle, et al. (1984) din. Chem
30(9):1457-1461, and the double antibody magnetic particle separation as
descri beav@n2/2958 Pat. No. 4,659,678, each of which is ipPCDUBavadBd herein
by reference. 10 Methods for |inking protein or fragnents to various | abels
are well reported in the literature. Many of the techni ques involve the
use of activated carboxyl groups either through the use of carbodiimde or
active esters to form peptide bonds, t & formation of thioethers by
reaction of a nercapto group with an activated hal ogen such as

chl oroacetyl, or an activated olefin such as nmaleimde, for |inkage, or
the |ike. FusLpan@tat&iifsusid tecédtSiorifiagehetiSahdreofldas be pdformdlth ¢dintiBns.
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Alternatively, antibodies may be enpl oyed which can recognize specific
dupl exesdus tedheisilv)e primrefeigheligands. RNA dupl exes, DNA- RNA hybrid dupl exes,

or DNA- protein, dupl exes. - Th Nt i .es i n I d the
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t he novephameatoclegingdiferphysiglpeisel sateof the natient; and otbervaedicasireadminisieridyues

Lo " hvbrhdl At : ; .
oot nabio Bemirbrme: BT Piedle oty S uR Ry umir o
ar r est eddbsagasisad iPvitro(iPrbvidd DbsfulpdiBdunce & the emoant ukdfuLRk irdgint echni ques

such as pol ynerase chain reaction . . .
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. 1990) Goodman and Gilman's: The Pharmacological

20  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 will include water, saline, buffers, and other

25  compounds described, e.g., in the Merck Index, Merck & Co., Rahway, New Jersey. Dosage
ranges would ordinarily be expected to be in amounts lower than 1 mM concentrations,
typically less than about 10 uM concentrations, usually less than about 100 nM, preferably
less than about 10 pM (picomolar), and most preferably less than about 1 M (femtomolar),
with an appropriate carrier. Slow release formulations, or slow release apparatus will often be

30  utilized for continuous administration.



5 (PCR). Diagnostic kits which also test for the qualitative or
quantitative presence of other nmarkers are also contenpl ated. Di agnosis or
prognosi voay2epend on the conbination of multiple indiearivsngsosed as
mar kers. Thus, kits may test for conbinations of markers. See, e.g.,
Viallet, et al. (1989) Progress in Gowh Factor Res. 1:89-97. 10 VIII.
Therapeutic Utility This invention provigdes reagents with significant

t herapeutic value. See, e.g., Levitzki 4 1996) Curr. Opin. Cell Biol.
8:239-244. The cytokine receptors (naturally occurring or reconbinant),
fragnents thereof, nutein receptors, and anti bodi es, along wi th conpounds
15 i denti fi edCgsokingy) regepromdiragmeits thateby, ahd attileo diesce pts dragnentsaattagrmilits s,

shoul d be useful in the  treatnent Qf conditions exhibitjn bnor mal .
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15  Pergamon Press; and Remington's Pharmaceutical Sciences, 17th ed. (1990), Mack Publishing

Co., Easton, Penn.; Avis, et al. (eds. 1993) Pharmaceutical Dosage Forms: Parenteral

Medications Dekker, NY; Lieberman, et al. (eds. 1990) Pharmaceutical Dosage Forms: Tablets
Dekker, NY; and Lieberman, et al. (eds. 1990) Pharmaceutical Dosage Forms: Disperse
Systems Dekker, NY. The therapy of this invention may be combined with or used in

20 association with other therapeutic agents, e.g., agonists or antagonists of other cytokine

receptor family members.

IX. Screening
Drug screening using DIRS4, TLR-L receptors, or fragments thereof can be performed
25  to identify compounds having binding affinity to the receptor subunits, including isolation of

associated components. See, e.g., Emory and Schlegel (1996) Cost-Effective Strategies for

Automated and Accelerated High-Throughput Screening IBC, Inc., Southborough, MA.

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
30 ligand. Likewise, a compound having intrinsic stimulating activity can activate the receptor

and is thus an agonist in that it simulates the activity of a cytokine ligand. This invention



utilized to determne if a putative |ligand can provide conpetitive binding,
whi ch can block intrinsic stinulating activity. Receptor fragnents can be
used as avbbvaisey or antagonist in 5 that it bl ocks the ae€TAusen280f3 | i gand.
Li kewi se, a conpound having intrinsic stinulating activity can activate
the receptor and is thus an agonist in that it sinmulates the activity of

| igand, e.g., inducing signaling. This invention further contenplates the

t herapeutic use of antibodies to cytokfge receptors as antagoni sts.
Conversely, receptor screening for receptors for |igands can be perforned.
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amount of labeled receptor binding to the known source. Any one of numerous techniques

can be used to separate bound from free ligand to assess the degree of ligand binding. This
separation step could typically involve a procedure such as adhesion to filters followed by
20  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 levels, i.e., 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

25  Cat™ levels, with a fluorimeter or a fluorescence cell sorting apparatus.

X. Ligands
" The descriptions of the DIRS4 and TLR-L receptors herein provide means to identify
ligands, as described above. Such ligand should bind specifically to the respective receptor
30  with reasonably high affinity. Various constructs are made available which allow either

labeling of the receptor to detect its ligand. For example, directly labeling cytokine receptor,



and agoni sts, may be admi nistered directly to the host to be treated or,
dependi ng on the size of the conpounds, it may be desirable to conjugate
themto o®002/2056Pr ot ei ns such as oval bum n or serum al buRCTURNI/28013t O t hei r
adm ni stration. Therapeutic formul ati ons may be adm nistered 5 in many
conventi onal dosage formulations. Wiile it is possible for the active
ingredient to be adm nistered al one, i%’sis preferable to present it as a
pharmaceutical fornulation. Fornulatio conprise at | east one active

i ngredi ent, as defined above, together with one or nore acceptable
carriers thereof. Each carrier nmust be both pharmaceutically and ,
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Dekker, NMivithi#epscifinembsédiments (zekged hINMRS4R AL R aeddents| anDesmgesifranss :

Tabl ets Dekker, NY; and Lieberman, et_al. (eds. 1990) Pharnaceutj cal.
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agents, e.g., ‘agonistsor antagonists o her cytokine receptor
menbeg S. ekafaplSs édh a1y nbr ingended ®dinin theisvengon 8SHe speciliclemisdiéperds.s, or
fragnments thereof can be performed 25 to identify conpounds havi ng binding
affinity to the receptor subunits, including isolation of associated
conponents. See, e.g., Emory and Schbegelpr Et996) Cost-Effective Strategies
for Automated and Accel erated Hi gh- Throughput Screening IBC, Inc.,
Sout hbor ough, MA.  Subsequent bi ol ogi cal assays can then be utilized to
determne if the conpound has intrinsic stinulating activity and is
t her ef or & a blCGsawel hQ&‘i‘ﬁtagonist inthat it blocks the activity of the 30
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Spring Harbor Press; Sambrook, et al. (1989) Molecular Cloning: A Laboratory Manual, (2d

ed.), vols. 1-3, CSH Press, NY; Ausubel, et al., Biology, Greene Publishing Associates,
Brooklyn, NY; or Ausubel, et al. (1987 and Supplements) Current Protocols in Molecular

20  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 Science
Greene/Wiley, New York; Deutscher (1990) "Guide to Protein Purification" in Methods in

25  Enzymology, 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 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 (1989) Chemische Industrie 12:69-70; Hochuli (1990) "Purification of

30  Recombinant Proteins with Metal Chelate Absorbent" in Setlow (ed.) Genetic Engineering,



further contenpl ates the therapeutic use of antibodies to the receptor as
cyt oki ne agonists or antagonists. Conversely, for ligands, receptors may
be screemedo2/@spghan receptor subunits, or testing of knoMIT/NUSESH B
subunits in known or novel pairings nay be perfornmed. 5 One nmethod of drug
screening utilizes eukaryotic or prokaryotic host cells which are stably
transfornmed with reconbi nant DNA nol ecu 4§S expressing the DIRS4 or TLR-L
receptors. Cells may be isol ated which press a receptor in isolation from
ot her functional receptors, or in conmbination with other specific
subunits. Such cells, either in viable or fixed form can be used for .
st andar dPlin¢lpledint &dehbdy 1208 08 IRieramis Byess, NS&EG aaﬂShoWE’aame (1%2) QlAexde89) 10
Sci ence 246: 243-247. and OMCkl et aI (1990) Prac. ad. Sci. USA
87: 4007- Abal lh gick Exp &Protein Purilics sl QHI%@EETCIHCo&hWh CA.
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degr ee oficpipgeaiefl hareiaibygefermice:  separation step could typically involve a
procedure such as adhesion to filters followed by 20 washi ng, adhesion to
pl astic foll owed by washing, or centrifugation of the cell menbranes.
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ei t her | abebipgatinal Biologe QA Séqueties emd Gdndries Ghapmai & Helkdmpter,andi r ect | y

| abel i ng_cyt oki ne receptor, WO 02/20569 PCT/US01/238013
Waterman (eds. 1995) Calculating the Secrets of Life: Applications of the Mathematical

Sciences in Molecular Biology National Academy Press; and Speed and Waterman (eds. 1996)

Genetic Mapping and DNA Sequencing (Ima Volumes in Mathematics and Its Applications,

20 Vol 81) Springer Verlag.

III. Cloning of full-length cDNAs; Chromosomal localization

PCR primers derived from the sequences are used to probe a human cDNA library.
Full length cDNAs for primate, rodent, or other species DIRS4 are cloned, e.g., by DNA

25  hybridization screening of _gt10 phage. PCR reactions are conducted using T. aquaticus

Tagplus DNA polymerase (Stratagene) under appropriate conditions.

Chromosome spreads are prepared. In situ hybridization is performed on
chromosome preparations obtained from phytohemagglutinin-stimulated human lymphocytes
cultured for 72 h. 5-bromodeoxyuridine was added for the final seven hours of culture (60

30 _g/ml of medium), to ensure a posthybridization chromosomal banding of good quality.



43 fusing onto it markers for secondary |abeling, e.g., FLAG or other
epitope tags, etc., will allow detection of receptor. This can be

hi st ol ogiv@ab22es9 an affinity nmethod for biochem cal puriPCTEBIIRSY130r

| abeling or selection in an expression cloning approach. A two-hybrid

sel ection systemmay al so be applied maki ng appropriate constructs with the
avai l abl e 5 cytokine receptor sequences,_See, e.g., Fields and Song (1989)
Nat ure 340: 245-246. Cenerally, descrip%qons of cytokine receptors will be
anal ogously applicable to individual specific enbodinents directed to
DIRS4 or TLR-L reagents and conpositions. Conversely, soluble |Iigands,
e.g., TNFs and MRSragwicht, ahplifibdrdthttes helpdf primets, & doneddhtocmtappidpyiateThe
broad scope of this invention is best understood with reference to the

f ol | owi ngectdO Eheamploe s labdledby nick-traoslationt with §HL. tThel radiotabeled prabednt i ons t o

t he specjfic. enbodi nents. MPLES 1. Gepera t hods of the

st andar dnEdigdo gpeta %mr% abhm?ﬁé‘f’@?e@ﬁ@@@} Otz.(g)?{lgb\“ﬂ oﬁéﬁ?rgjﬁ%pn Spluipn
(1982) Al i t@%‘?'}ﬁﬁﬁ?r gyaby.3e9l d Spring Harbor
Laboratg?ig%%gﬁﬁlgggg%ﬁgﬂﬁ§§ or PT§§é¥m%§%g?gg£?@et al . (1989) Mol ecul ar

d onifg: A LaldieatoatingMathumicleat Bdck emdulsion(BIGDAK-NTBDSHides essgxphied. Alsubel
et al., Biology, Geene Publishing Associates, Brooklyn, NY; or Ausubel,
et al. (2aw8daanslinpingeisiet gryincduiirgihe breding prosequie. abrEBefome spieas e st

G eene/ Wl e erk th for or i i £ i I.NG: ch
et hods. Seed L oM SRube i PPk EhR- bk bR Rt Fhnet
el ect r oppa@sied byctid FlubfdéBainhedphotol§ iy Sliamba @at()anethadendiRepiasebee, e. g.,
Ausubel , et al. (1987 and periodic supplenments); Coligan, et al. (ed.
1996) antepbetogtaphed befors iss Alemmativgly, meppeskisiyencs tass shay be ssaicheti 2
G ee /WIt New Yor k; Deutscher (1990) "Guide to Protein Purification” in
S fl‘?‘la e'Enzym)l ogy, vol. 182, and other volunes in this series; and
manuf act ur er' Sithildr@ppidpriateaietisds D& usddrfot eiher gpetieki cation products, e.g.,
Phar maci a, Piscataway, N.J., or Bio-Rad, Ri chnond, CA. Conbination with
reconbi nant techni ques allow fusion to appropriate segnents, e.g., to a
FLAG seqpence or an e ub¥al ent which can be fused via.a protease-renovabl e
sequence. 'S 8,°a123.1%n.? i (1989) Chenische Industrie 12:69-70; Hochuli
(1990) "Puri f igaiadnqRulgpleIRsiRaCaMRil NBYHnd RaAdce belBlité bibtsiehed 7137el atentaining
Absorbent” in Setlow (ed.) Genetic Engi neering, W 02/20569 PCT/US01/ 28013
44 15  approximately 2 pg of poly(A)T RNA per lane, are purchased from Clontech (Palo Alto,

CA). Probes are radiolabeled with[o- 32P] dATP, e.g., using the Amersham Rediprime
random primer labeling kit (RPN1633). Prehybridization and hybridizations are performed at
65° Cin 0.5 M NapHPO4, 7% SDS, 0.5 M EDTA (pH 8.0). High 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
20  asubsequent 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 performed with selected human DIRS4 clones to examine their
expression in hemopoietic or other cell subsets.
Alternatively, two appropriate primers are selected, e.g., from the tables. RT-PCR is
25  used on an appropriate mRNA sample selected for the presence of message to produce a
c¢DNA, e.g., a sample which expresses the gene.
Full length clones may be isolated by hybridization of cDNA libraries from
appropriate tissues pre-selected by PCR signal. Northern blots can be performed.
Message for genes encoding each gene will be assayed by appropriate technology, e.g.,

30 PCR, immunoassay, hybridization, or otherwise. Tissue and organ cDNA preparations are



Principle and Methods 12:87-98, Plenum Press, N.Y.; and Crowe, et al.
(1992) Q Aexpress: The H gh Level Expression & Protein Purification System
QUI AGEN, wW@e2205@hat sworth, CA.  Conputer sequence anal ysi BCTAS@eshBr med,
e.g., using avail able software prograns, including those fromthe GCG (U.
W sconsin) and GenBank sources. Public sequence 5 databases were also
used, e.g., from GenBank and others. M techni ques applicable to IL- 10
or IL- 12 receptors may be applied to t DI RS4 or other receptor
subunits, as described, e.g., in USSN 08/110,683 (IL-10 receptor), which is
i ncorporated herein by reference. 10 Il. Conputational Analysis Human
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Nt  onal PREG e SLENE PSR i SRR SRS MREEN Butleto de e
and DNA SReHeRE fifa (JoEaMat baead kandibidiaatiytoh madblkhes (SShRidhepdridBiavell, 20

Vol 81) Springer Verlag. IIT. Coning of full-length cDNAs; Chronpsonal
| ocal i zaKieome, BER. pri mers derived fromthe sequences are used to probe a

human cDNA |ihrary. . Full | h for i.nat . .

peci ca. DI Ros arps fophgise a8 ¥A TR SRl FRigRe eiSe RliobBuct Bl yne
phaggy P@G(%aﬁﬁa!ﬁERS(méﬁqui@ﬂ et denfcBigtor) tradsfeartd 641k, corm@p{CE01DNACells,

pol ynerase (Stratagene) under approi)rl ate conditions. Chronosone spreads
are prepaddolarived (Mgl ghili G-+ eells fsom spleem.motprigad formy ¢avs yGHeIFN-Y and

Cul  ur cdoRoTL 9o TROOE T sFi O SRR (el G B By i PPIER rolRRERErs
chr omsonal b ket ey b5 20550 Por LROL) 20015 45 A PCR
f ragment (19951 Bsipe Ve 1 82:1 BE7-h¥d 7% activamdi with snti-CH3clooBedl liort pocded; ABPL0dr i at e
15  cells, highly TH2 polarized (see Openshaw, et al. (1995) 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); TH1 T cell clone D1.1, resting for 3 weeks after last stimulation with antigen
(T205); TH1 T cell clone D1.1, 10 pg/ml ConA stimulated 15 h (T206); TH2 T cell clone
CDC35, resting for 3 weeks after last stimulation with antigen (T207); TH2 T cell clone
20 CDC35, 10 pg/ml ConA stimulated 15 h (T208); Mel14+ naive T cells from spleen, resting
(T209); Mell4+ T cells, polarized to Thl with IFN-y/IL-12/anti-IL-4 for 6, 12, 24 h pooled
(T210); Mell4+ T cells, polarized to Th2 with IL-4/anti-IFN-y for 6, 13, 24 h pooled (T211);
unstimulated mature B cell leukemia cell line A20 (B200); unstimulated B cell line CH12
(B201); unstimulated large B cells from spleen (B202); B cells from total spleen, LPS
25  activated (B203); metrizamide enriched dendritic cells from spleen, resting (D200); dendritic
cells from bone marrow, resting (D201); monocyte cell line RAW 264.7 activated with LPS 4
h (M200); bone-marrow macrophages derived with GM and M-CSF (M201); macrophage cell
line J774, resting (M202); macrophage cell line J774 + LPS + anti-IL-10 at 0.5, 1,3, 6,12 h
pooled (M203); macrophage cell line J774 + LPS +1L-10 at 0.5, 1, 3, 5, 12 h pooled(M204);
30  aerosol challenged mouse lung tissue, Th2 primers, acrosol OVA challenge 7, 14, 23 h pooled

(see Garlisi, et al. (1995) Clinical Immunology and Immunopathology 75:75-83; X206);



vector. The vector is |abeled by nick-translation with 3H The radi ol abel ed
probe is hybridized to netaphase spreads at final concentration of 200
ng/ m of wWgb2@szati on solution as described in Maffei, PCT/&EB1/BOB85) Hum
Genet. 69:327-33 1. 5 After coating with nuclear track emul sion (KODAK
NTB2), slides are exposed. To avoid any slipping of silver grains during

t he bandi ng procedure, chronosone sprea%s are first stained with buffered
G ensa sol ution and net aphase phot ographed. R-banding is then perforned by
t he fl uorochrome-photol ysis-G ensa (FPG nethod and netaphases

rephot ogr aphed before analysis. Alternatively, mapped sequence tags may be
sear chedNippeatrorighlwieinfistesldungSissine Gee Gpffimapy otal.& 19@8 Beitnce?4d:3edll & &200);her

chncer ol oo b e Rt GRnELRE] (e dchRiafe. bl S0 Rimdnedegdndd” s,
pol y(A) +434H. 7387 Ob@NEIL-40 K. @usf g% nglompggmélm 0610, X208 totaPr obes
are radi ol abel ed w tF’u [a- 32P] usi n%"t he Amer sham Redsdip&l nme

random p adufbspld:mbad)mwgl; (A1) RFZNLEQ]S@) rag#l €007 -zlﬁtKL @nPW s pglishesdiO282)0ns

2t e By Respeihe nemal @) 12T o s Bl bt ol R P

2 x SSG {erROPmipAmodés, Bbindl @Ob PYyed -y K20. @1&11@%3 QBttal YASH rofnM 1 X SSC,
0.1 %SD%QE%} 20§Ir%fpn 1o ranegd)alr)rget hen exposed at 9’ Cto )%— Zliﬁ)fl | m

( Kodak) (GZI%BN@ﬂlmenmmtream(seﬂMdiqmmgtaéc(ﬂ@&@bs.lmmmwﬂ ed3sXUef)es by

cxcan ne. FEhvIRg L L0 A5 oA i 5P Eficat sy SUTRE (6P B, ©
Al ter nat paeeq 55'@263\9%%@&@&9 rrhglle(oaouﬁ%tﬂ we@ r§§|1 Q@Q@@f 1 nBrmal fj5igfMidshe t abl es.
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| dentifi
15 for 3, 6, 12 h pooled (T103); T cell, THO clone Mot 72, anergic treated with specific peptide

for 2, 7, 12 h pooled (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, TH1 clone
HYO06, anergic treated with specific 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-CD?3 for
20 2,7,12hpooled (T111); T cells CD4+CD45RO- T cells polarized 27 days in anti-CD28, IL-
4, and anti 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, Tc783.58, Tc782.69, resting (T118); T cell random ¥8 T cell clones, resting (T119);
Splenocytes, resting (B100); Splenocytes, activated with anti-CD40 and IL-4 (B101); B cell
25  EBV lines pooled WT49, RSB, JY, CVIR, 721.221, RM3, HSY, resting (B102); B cell line JY,
activated with PMA and ionomycin for 1, 6 h pooled (B103); NK 20 clones 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 (K106); NK
cytotoxic clone 640-A30-1, resting (K107); hematopoietic precursor line TF1, activated with
30 PMA and ionomycin for 1, 6 h pooled (C100); U937 premonocytic line, resting (M100);
U937 premonocytic line, activated with PMA and ionomycin for 1, 6 h pooled (M101);



expression are useful, as described. And the identification of functional
receptor subunit pairings will allow for prediction of what cells express
t he conbiwaont/zisedf receptor subunits which will result iRCHUSMY2SDBI ogi cal
responsi veness to each of the cytokine ligands. 5 For nouse distribution,
e.g., Southern Analysis can be perfornmed: DNA (5 g) froma primry
anplified cDNA library was digested with appropriate restriction enzynes to
rel ease the inserts, run on a 1% agaroé% gel and transferred to a nylon
menbrane (Schl ei cher and Schuell, Keene, NH). Sanples for nouse nMRNA
i solation may include: resting nouse fibroblastic L cell line 10 (C200);
Braf: ER ¢Reridted mohouytdspactsiatedyeth I.RS,dPNgy dnti-Hah6 fedt, 206,c18, 24 h pooletr ol
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Mel 14+ naive T cells from spleen, resting (T209) Melld+ T cel | s,

pol ar i zednd DnFycini Hh6 &JF(\DWE)LDCZE?S%GD]Ja&- ﬂomo(EDﬁé}Jr GM-CHF, H"I\EQO]IQedﬂyS( T210);
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spl een (8202) B cells fromtotal spleen, LPS 25 activated
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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
20 PMA and ionomyecin for 1, 6 h pooled (C102); kidney fetal 28 wk male (0100); lung fetal 28
wk male (0101); liver fetal 28 wk male (0102); heart fetal 28 wk male (0103); brain fetal 28
wk male (0104); gallbladder fetal 28 wk male (0106); 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 (O112); adult placenta
25 28 wk (0113); and tonsil inflamed, from 12 year old (X100).

For the DIRS4, southern blot analysis revealed expreésion in several cDNA libraries,
including resting MOT72 (ThO clone); resting, activated, and anti-peptide HY06 (Th1 clone);
activated T cells CD4+, Th2 polarized; resting pooled T cell clones; resting and activated
splenocytes; resting EBV B cells; activated JY (B cell line); cytotoxic NK cells; TF1 cells;

30 resting and activated U937 cells; monocytes treated with anti-IL-10; monocytes (anti-IL-10
and IL-10 stimulated); activated monocytes; dendritic cells (activated and resting); MRC5
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102); B cell line JY, activated with PMA and ionomycin for 1, 6 h pool ed
(B 103); NK 20 clones pooled, resting (K100); NK 20 cl ones pool ed,
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peri pheral blood of LG |eukem a patient, I1L-2 treated (KL06); NK
cytotoxic clone 640-A30-1, resting (K107); hematopoietic precursor line TF
1, activated with 30 PVA and iononycin for 1, 6 h pooled (C100); W937
prenmonocytic line, resting (MLOO);



U937 prenonocytic line, activated wth PMA and iononycin for 1, 6 h pooled
(MLO1); WO 02/20569 PCT/USO01/ 28013 48 elutriated nonocytes, activated with
LPS, | FNywoamedsed L-10 for 1, 2, 6, 12, 24 h pooled (MLOZ2PCT/ESUt28)ER ed
nonocytes, activated with LPS, IFNy, I1L-10 for 1, 2, 6, 12, 24 h pooled
(MLO3); elutriated nonocytes, activated with LPS, |IFNy, anti-I1L-10 for 4,
16 h pooled (MLO6); elutriated rmnocytgqsn,) activated with LPS, IFNy, IL-10
for 4, 16 h pooled (MLO7); 5 elutriated nocytes, activated LPS for 1 h
(MLO8); elutriated nonocytes, activated LPS for 6 h (ML09); DC 70% CDl a+,
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FACS sortet—eactivated—wthPMA—and Tonomyc T i 6—th—pootedt—XPiH4); DC
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brai n f eHf933grestilg mal e (0104); gal EHPAGEHA+T %I 28 wk male (013637 snal |

intestin al .28 mal e (0107); i e, ti fetal 28 wk (0108);
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fetal 28pok mmig (0111); spleen fetaps2BoMMala (0112); adult pimgenta 25
28 wk (0113); and tonsil inflamed, from 12 year old (X100). For the DI R4,

sout her nBBll cactissiad ysi s reveal ed expP®83P6nLE% several cDNA | i bratf.8k,

i ncluding resti MOT72 (ThO clone); ing, activated, and anti-speptide
HY06 ( Thl c(glr’ugﬂ’él;aglta activated T cells @bm%hz pol ari zed; resti n%7'%§ol ed T

cel | cl omgkat t&@Ghs WBFORTact i vated 45 fetal kidney 26.41
Jurkat activated pSPORT 28.09 fetal lung 31.16
Splenocytes resting 23.51 fetal liver 26.28
Splenocytes activated 26.19 fetal heart 34.28
Bc 23.88 fetal brain 25.02
JY 19.29 fetal small intestine 37.89
NK pool 38.21 fetal adipose tissue 26.41
NK pool activated 37.54 fetal ovary 37.49
NKA6 pSPORT 34.39 fetal uterus 26.03
NKL/AL-2 25.71 fetal testes 36.65
NK cytotox. 23.28 fetal spleen 23.2
NK non cytotox. 26.35 adult placenta 24.06
U937/CD004 resting 28.18 inflammed tonsil 26.21
U937 activated 2621 TF1 23.48

C- 27MRCS 33.99



spl enocytes; resting EBV B cells; activated JY (B cell line); cytotoxic NI A
cells; TF1 cells; 30 resting and activated W3 7 cells; nonocytes treated
wi th ant iw0D220669 nonocytes (anti-l1L- 10 and IL-10 sti nubP@r/@8)1/28ast i vat ed
nonocytes; dendritic cells (activated and resting); MRCS WO 02/ 20569

PCT/ US01/ 28013 49 (lung fibroblast sarcoma line); CHA (kidney epithelial
carcinoma line); normal and asthmatic nkey | ung; normal and snoker | ung;
normal colon; fetal lung; liver; gall bladder; and small intestine. There
were two transcript sizes, about 500 bp and about 1.8 kb bands, suggesting
two different transcripts, possibly soluble and nepbrane spanning forns. 5
The prirmate, e.dIBRAR¥N, TNFx| exXpt esséon| by PUEBRABRYhi gh iph &ltl geny c| | ung
and nor re—+urg—raeh—eower—Hr—adut—platepta—Fetal—spleenrl—and—horA
ski n. Esgéntially no expression in g@B' éﬁ%kes and fetal organs. ﬁgQJells,
hi gh exp I.an detected in resti ¢38 - 15 | ower 4gn
activategﬁa$%g'g¥?f and JY cells, and@%b Si ??%%F t ex%fgssion in tﬁ@

ot her hUCAO8G &MABespMEd/ed, e. g., nosB8iliCrbhes dolet 4884248 Tabl e 12813@ws

addi tional . T 1 xpression data faor_humapn TNFx. WO 02/ 20569

PCT/ USOlRi"S@g@%%QOPRéE?e 1: LI BRARY éﬁ-%ﬁ%z ‘E&Oéi?egﬁv O _gene PBMCé2ting
44. 64 no Pl .47 PBMC acji no + IL-10 2 Mot
72 resti’?g%%”?f%h&ﬁ d%g?"izs‘g Nbt 72 act?‘:svl\g?tegg’q'zﬁg?fl@% 21.75 Mot %%
ant i - pepDICUED20L F&iv QomCdensst i ng 26. 27.07HYA6seEst lung 15. 86 D 1 373841 HY06

tivated 18.3 DG 25.05 HYO6 anti-peptide 24.27 95% 26. 87 35
?gs't?/ﬁge@&rgﬁlr@gépﬂgg%vg@ 17 aavlgsgegg?i%%af%l HORC0l ar CDB6+ 27148 B21
resting B PNPAEM bl ép3d-R2 B2l achioVAlfdrdtte Wit eddinA’- 81 38.12

allergic lung #19 20.21 normal thyroid 28.14
Pneumocystis carnii lung #20 36.33 Hashimotos thyroiditis 36.88
RA synovium pool 28 normal skin 24.12
Psoriasis skin 32.37 Crohns colon 4003197A 30.31
normal lung 35.68 lung 121897-1 36.25
4 hr. Ascaris lung 31.45 Crohns colon 9609C144 27.49
24 hr. Ascaris lung 26.34 A549 unstim. 28.03
normal lung pool 22.21 A549 activated 24.1
Taq_control genomic 1 50Taq_control water 50

The rodent, e.g., mouse, TNFx is highly expfessed in 5 month ApoE KO mouse aorta;
C57B6 3 wk polarized Thl cells; and C57B6 3 wk polarized Th2 cells. It is less highly
expressed in Balb/c 3 wk polarized Th2 cells, LPS treated spleen, and various other Th2
5  polarized populations. In tissues, by PCR, it is expressed highly in TNK KO spleen,
NZB/W spleen, NZB/W kidney, NZB/W spleen, GF ears/skin; rag-1 testis, w.t. C57B6
spleen, w.t. C57B6 pancreas, and 2 mo. lung. It is expressed at lower levels in influenza lung,
rag-1 lung, rag-1 spleen, spinal cord samples, lung samples, stomach, and lymph nodes. Table

2 shows additional TagMan expression data for mouse TNFx.



Tc gamma delta 45 DC mx 27.32 Jurkat resting pSPORT 45 fetal kidney 26.41
Jurkat activated pSPORT 28.09 fetal lung 31.16 Splenocytes resting 23.51
fetal |iwe0o28588 Splenocytes activated 26.19 fetal hearPCBUSRRS0Bc 23. 88
fetal brain 25.02 JY 19.29 fetal small intestine 37.89 NK pool 38.21
fetal adipose tissue 26.41 NK pool activated 37.54 fetal ovary 37.49 NKA6
pSPORT 34.39 fetal uterus 26.03 NKL/I Lz f 25.71 fetal testes 36.65 NK
cytotox. 23.28 fetal spleen 23.2 NK no?n cytotox. 26.35 adult placenta
24.06 U937/CDQ04 resting 28.18 inflamred tonsil 26.21 U937 activated
26.21 TF 1 23.48 C 27 MRCS 33.99 WO 02/ 20569 PCT/ USO01/28013 51 LIBRARY
Ct _gene LIBRARY Ct _gene C+ 23.13 CHA 28.27 nmast cell pME 28. 65

Taqg_cont #gl genom’ c_2 50 TC1080 CD28- pMET7 38.1 Crohns col on 403242A

28. 32 RV(% TR1 pMET7 24.97 lung 080698-2 27.42 DC resting nono-derived
28. 1218 |hr. AsddBRARYINg 28. D6 CtDgedd4PL acti v.LIBRARYeriv. 27. Q% séneddse

||_4|urn 34 01 DC res

'ann R4-derived 28 9 normal _colon i:lf?L

44" 6 1A

TNF/ TGFbLgell CD34- der |

36. 74 ul cer at idfaag-dbraih s col on #26 38.12

al Pefgi c

ol ot B fERT I i 35,88 RA SyRCURAIBGEE 28 narmal skin 24.12 357
Psori asi gHoki7iag2. 37 Crohns col on 400344 Alag. 31 2281
TH1 3 week Balb/C 39.09 rag-1 liver 36.69
TH2 3 week Balb/C 24.48 rag-1 spleen 24.23
preT 36.92 rag-1 thymus 23.91
DI1.1 resting 32.74 rag-1 kidney 22.32
D1.1 con A stim. 37.76 w.t. Peyers patches 25.48
CDC35 resting 30.8 w.t. mesenteric lymph nodes 25.59
CDC35 con A stim. 41.92 w.t. colon 28.7
Mel 14+ naive T 28.16 Braf:ER (-) oligo dT 38.53
Mell4+ TH1 29.2TH1 3 week C57 Bl/6 23.12
Mel 14+ TH2 25.02TH2 3 week C57 Bl/6 22.54
A20 37.61 TH1 3 week Balb/C fresh 28.02
CH12 2529 TH2 3 week Balb/C fresh 37.73
Ig. B cell 30.34 b.m. DC (YJL) resting 27.99
LPS spleen 24.04 b.m. DC (YJL) aCD40 stim. 40.47
macrophage 28.6 b.m. mf + LPS + alL.-10R 29.74
J774 resting ' 39.73 b.m. mf + LPS +IL-10 27.67
J774 +LPS + anti-IL-10 36.51 peritoneal mf 37.02
J774 +LPS + IL-10 40.53 MC-9/MCP-12 pMET7 39.68
Nippo-infected lung 25.87EC 40.13
I1.-10 K.O. spleen 24.18 EC + TNFa 40.54
IL-10 K.O. colon 36.97bEnd3 + TNFa 41.26
asthmatic lung 26.61 bEnd3 + TNFa + IL-10 38.35
w.t. lung 24.06 ApoE aorta 5 month 21.03
w.t. spleen 28.87 ApoE aorta 12 month 34.28
rag-1 heart 26.48 NZ B/W kidney 21.02



normal |ung 35.68 lung 121897-1 36.25 4 hr. Ascaris lung 31.45 Crohns

col on 9609C144 27.49 24 hr. Ascaris lung 26.34 A549 unstim 28.03 nor nmal

| ung poolw@B2/256A549 activated 24.1 Tag_control genom c_RCBHOS01/28013

Tag_control _water 50 The rodent, e.g., nouse, TNFx is highly expressed in 5

nont h ApoE KO nouse aorta; C57B6 3 wk polarized Thl cells; and C57B6 3 wk

polarized Th2 cells. It is less highly xpressed in Balb/c 3 wk pol ari zed

Th2 cells, LPS treated spleen, and varié)ﬁs other Th2 5 pol arized

popul ations. In tissues, by PCR it is expressed highly in TNK KO spl een,

NZB/ W spl een, NZB/ W ki dney, NZB/ W spl een, GF ears/skin; rag-1 testis, wt.

ICS?BG IpI een, MBRAR;B?BG papcitagenanfd 2 no. ILIBBARIYI is exp eﬁt@hm:t

ower | due als LHAG
d%%eenTabl e

sanpl es, NlmmgﬂséﬂﬁpOebmgstorrach and31 3P 2 shovvs add|7t]| Hnal
TagMan e essi aLa for nouse T 01/ 28013
Tabl e 2: Eitﬂﬁﬁﬁic? §éne LI BRARY Ct%)g;?ér;[éiglg ﬂﬁ*ﬁ%&g%y brain 24. %17TH1

7 day 2616Rehadudet estes 38.4 TH2 73 gbapsparkilhs lumg- 1 | ung 22. 81 THI3.32 week

Bal b/ C 39.09 ra liver 36.69 TH2 3 week Bal b/ C 24.48 rag-1 spleen 24.23
preT 36. bzomapn umgwﬁrm@mhs 91 DI. ﬁ4r$siqungor§@11matﬁrag 1 ki dney 22.32 %1.1

con A st 76w. t .. Peyers patch t ng 30.8 w.t.
nesent_er#ft:?lp hStﬂgl(?eI% 25.59 CDC357¢on ﬁ*% gﬂ&gg i col on 28. 750|VEI
14+ nai veL-[038016MBNadILER (-) ol i g@%ﬁﬁﬁ_&mo@eh&mml 29.2 THL 3 week
C57 B1/6 23.12 Ml 14+ TH2 25.02 TH2 3 week C57 Bl11l6 22.54 A20 37255%7TH1

3 week BHLBLK.O: MpN28lLa20 25.89 w.t. d17 spinal cord EAE model
Rag-2 Hh- colon 29.2 TNF K.O. d17 spinal cord EAE 22.84
model
Rag-2 Hh+ colon 27.1 TNF K.O. spinal cord 23.27
IL-7 K.O./Rag-2 Hh- colon 40 TNF K.O. spleen 20.78
IL-7 K.O./Rag-2 Hh+ colon 40 G.F. ears (skin) 20.7
transfer model IBD 28.1 w.t. spinal cord 22.74
w.t. C57 Bl/6 aorta 39.38 w.t. C57 BU/6 spleen 22.15
w.t. thymus 27.05 w.t. C57 B/6 pancreas 24.75
w.t. stomach 26.49 MM2/MM3 activated. pME 37.67

MM2/MM3 resting pME 37.62

The primate, e.g., human, TNFy is expressed in fetal adipose tissue and fetal ovary. It
is expressed at a lower level in fetal brain, Hashimoto's thyroiditis, RA synovium pool, adult
5  placenta, and fetal uterus. It is expressed at lower levels in fetal kidney, normal thyroid, and
detectable in Crohn's colon, psoriasis skin, and fetal lung. It is essentially undetectable in
other organs evaluated, including various Ascaris challenged lung samples. In cell libraries, it is
expressed in TF-1 cells, and much lower in (;HA cells, and was not significantly expressed in

other cell lines tested. Table 3 provides additional TagMan expression data for human TNFy.



CH12 25.29 TH2 3 week Balb/C fresh 37.73 Ig. Bcell 30.34 b.m DC (YJL)
resting 27.99 LPS spleen 24.04 b.m DC (YJL) aCD40 stim 40.47 nmacrophage
28. 6 b. mwod2/2056°S + alL-1 OR 29.74 J774 resting 39.73 brPaT/UR$1/28013PS +
IL-10 27.67 J774 +LPS + anti-I1L-10 36.51 peritoneal nf 37.02 J774 +LPS +
I L-10 40.53 MC-9/ MCP-12 pMET7 39.68 Nippo-infected |ung 25.87 EC 40. 13

I L-10 K O spleen 24.18 EC + TNFa 40.54_ 1L-10 K O colon 36.97 bEnd3 +
TNFa 41.26 asthmatic lung 26.61 bEnd3 4TNFa + IL-10 38.35 w.t. | ung
24.06 ApoE aorta 5 nonth 21.03 w.t. spleen 28.87 ApoE aorta 12 nonth 34.28
rag-1 heart 26.48 NZ B/ Wkidney 21.02 WO 02/ 20569 PCT/US01/28013 53

LI BRARY @hplggne LIBRARY | O _gene N ppo IL-4 KO lung 28.59 NZ B/ Wspl een
21.2 N|nnn ant i II-':.Ilmn 25 73 tolerjized & challenged lung 27 17

I nfl uenza | ung MBEARXSper gill u§t1gmg p3. 32 YRR | ung % Qﬁtﬁqlil% 53
Tag_cont t+ef H—1+0—K-6—ston h 29r BF—Tag—controt—genom 50
| L- 10 Kweatﬁft%lz 26.58 Tag_cont ro/™ ﬁr&dz 50 IL-10 K. O +| L- 10

25. 89 W. ppMid Tactihida!

cord EAE nodejy, 1%2},1&7 Rag- 2 Hh-

col on 29. 2 445 K. O

d17 spinal cord EAE 22.84 nodel Rag-2 Hh+ colon 27.1 TNF K. O spinal cord

23.27 | M& R f&sti@g 2 Hh- col on 40R2HIMK. O spleen 20.78 |1L-7 K @Y Rag-2

T ORI 2050 L B ' 5, 2, Ly AP
Mot 72 anti-peptide 42.47D1 28.94
HYO06 resting 43.19D6 28.38
HYO06 activated 41.48 CD1a+t+ 95% 25.63
HY06 anti-peptide | 43.28 CD14+ 95% 28.36
HY935 resting 45CDlat+ CD86+ 28.67
HY935 activated 43.62 DC/GM/IL-4 45
B21 resting 41.73 DCLPS 38.8
B21 activated 44.35 DC mix 26.53
Tc gamma delta 43.21 fetal kidney 27.98
Jurkat resting pSPORT 23.44 fetal lung 30.57
Jurkat activated pSPORT 25.19 fetal liver 43.92
Splenocytes resting 38.72 fetal heart 40.84
Splenocytes activated * 44.09 fetal brain 26.02
Be 44.83 fetal small intestine 40.05
Y 43.05 fetal adipose tissue 23.63
NK pool 39.09 fetal ovary 25.85
NK pool activated 44.32 fetal uterus 27.57
NKA6 pSPORT 42.8 fetal testes 45
NKL/IL-2 45 fetal spleen 39.08
NK cytotox. 44.79 adult placenta 28.05
NK non cytotox. 45 inflammed tonsil 45
U937/CD004 resting 24.17TF1 22.09
U937 activated 2441 MRC5 26.18
C- 40.38 CHA 19.22
C+ 41.17 mast cell pME 43.93



w.t. thynmus 27.05 w.t. C57 Bl/6 pancreas 24.75 w.t. stomach 26.49 MW/ MVB
activated. pME 37.67 MW/ MVB resting pME 37.62 The primate, e.g., human,
TNFy is ox@ozased in fetal adi pose tissue and fetal ovaryPCTAUSOI20BXpr essed
at a lower level in fetal brain, Hashinoto's thyroiditis, RA synovium pool,
adult 5 placenta, and fetal uterus. It is expressed at |ower levels in
fetal kidney, normal thyroid, and detecfﬁble in Crohn's colon, psoriasis
skin, and fetal lung. It is essentially’undetectable in other organs

eval uated, including various Ascaris challenged |ung sanples. In cel
libraries, it is expressed in TF-1 cells, and nuch lower in CHA cells, and

was not |signifi cERARYEXpr essedCt ren@t her cel ILIBRARY t est ed] CTalieme3
provided_additional TagMn expression data for human TNEy 02/ 20559

PCT/ USO1/@80 #3mtigh-10Tabl e 3: LI BRARY 45TGé88 CDERARYIEX7 gene PBME-62est i ng

45 nmono . L-10 42.96 .P activate 41. Mot 72 resty 42. 47
M 6 45 M OGS, 09 To% D%Sﬁ%&'@ﬁg%éb.é\?ﬁﬁ/bt 72 anti -@e@?i de

42. 47 D pEBpML, kK0 GnbesldRg 43. 19 16 448. R&eari activated 41.48 43D 1 a+
95% 25. 63 HYO06 anti-peptide 43.28 CD14+ 95% 28. 3 HY935 resting 45 CD a+

CD86+ 28DETrestidgo8P3dederivad ed 43. 62 DES@Hhr AsrariglunB21 resting 41. 735DC LPS
38.8 B2 ti d 44 mx 2 Tc ,ganma del ta 43. 21 fetal kidney
27.98 Jﬁ@b@f‘? ﬁ‘é 8@3&%3.44%335’@%3&“%@ 7 Jurkat activat®d
PSPORT 25l 8c igk@tol i ver 43.92  Splgnogwimg sksting 38.72 fetal head 40.84
Spl enocytes activated 44.09 fetal brain 26.02

Pneumocystis carnii lung #20 43.81 Crohns colon 4003197A 29.82
normal colon #22 43.66 lung 121897-1 45
ulcerative colitis colon #26 45 Crohns colon 9609C144 41.86
normal thyroid 27.71 A549 unstim. 27.09
Hashimotos thyroiditis 27.4 A549 activated 29.01
RA synovium pool 28 Taq_control_water 50
Psoriasis skin 31.49 Taq_control_genomic 1 50
normal lung 45 Taq_control genomic_2 50
Crohns colon 403242A 33.18 18 hr. Ascaris lung 44.16

lung 080698-2 30.01 hi dose 1L.-4 lung 43.59



Bc 44.83 fetal small intestine 40.05 JY 43.05 fetal
NK pool 39.09 fetal ovary 25.85 NK pool activated 44.32 fetal uterus 27.57
NKA6 pSPORT 0220589 fetal testes 45 NKL/IL-2 45 fetal spl eePCBUSQRSINK
cytotox. 44.79 adult placenta 28.05 NK non cytotox. 45 inflamred tonsi
U937/ CDQ04 resting 24.17 TF 1 22.09 U937 activated 24.41 MRCS 26.18 C
40. 38 CHA 19.22 C+ 41.17 mast cell pME_43.93 WO 02/ 20569 PCT/ US01/ 28013
55 LI BRARY ' Ct _gene LIBRARY Ct _gene noﬂ% + anti-1L-10 45 TC1080 CD28-
pPMET7 41.62 DC resting nono-derived 45 RV-C30 TRL pMET7 42.76 DC CD40L
activ. nmono-deriv. 45 4 hr. Ascaris lung 45 DC resting CD34-derived 45 24
hr. Ascamablel4urgvides TA¥MANExpr&Isionadita ﬁB&lédaihe,rag 3Moidst TNFyral | ung pool 45
allergiclung #19 43 22 nornpl skin 42 Ppneunpoystis—carnii—tung—#20

43. 81 Glohns “cAUBRARIO3197A P9 G2gembr col BIBRARY 43 66 ur@t_ggl_mgr 1 45
ul ceratihy oHt+s—eotor—#2645—Ctcrotms—coton—9669€+44—41+86—morret herid
27.71 A5#$tinstim 27.09 Hashi not os 'H‘Eﬁgti s 27.4 A549 activatet 29.01
RA synovipgm pQﬁB, 28 Taq_contr ol vvater405rg -1Bseriasis skin 31.49 Taqg 40
control _genomic” 1 50 normal lung 45 Taq control _genomic 2 50 Crohns colon
403242A 38218 d88 hr. Ascaris |ung 44.llgagdlisplge080698-2 30.01 hi Y IL-4

lung 43. Ef'?—ll 3 week Balb/C

adi pose tissue 23.63

45

‘ral

40 rag-1 thymus 26.29

TH2 3 week Balb/C 26.95 rag-1 kidney 40
preT 40 w.t. Peyers patches 27.04
D1.1 resting 40 w.t. mesenteric lymph nodes 40
D1.1 con A stim. 40 w.t. colon 26.63
CDC35 resting 40 Braf:ER (-) oligo dT 40
CDC35 con A stim. 39.83 TH1 3 week C57 Bl/6 26.78
Mel 14+ naive T 40 TH2 3 week C57 Bl/6 40
Mel14+ TH1 40 TH1 3 week Balb/C fresh 40
Mel 14+ TH2 31.22 TH2 3 week Balb/C fresh 40
A20 27.39b.m. DC (YJL) resting 40
CH12 28.18 b.m. DC (YJL) aCDA40 stim. 40
Ig. B cell 26.35 b.m. mf + LPS + alL-10R 40
LPS spleen 21.58 b.m. mf+ LPS +1L-10 40
macrophage 40 peritoneal mf 40
J774 resting 24.99 MC-9/MCP-12 pMET7 40
J774 +LPS + anti-IL-10 28.41EC 40
J774 +LPS +1L-10 27.57EC + TNFa 40
~ Nippo-infected lung 26.98 bEnd3 + TNFa 40
IL-10 K.O. spleen 25.43 bEnd3 + TNFa + IL-10 40
IL-10 K.O. colon 23.68 ApoE aorta 5 month 35.16
asthmatic lung 37.45 ApoE aorta 12 month 35.47
w.t. lung 40 NZ B/W kidney 37.17
w.t. spleen 39.95NZ B/W spleen 25.25
rag-1 heart 40 tolerized & challenged lung 40
rag-1 brain 40 Aspergillus lung 39.26




WO 02/ 20569 PCT/ US01/ 28013 56 Table 4 provides TagMan expression data for
rodent, e.g., noust TNFy. LIBRARY Ct _gene LIBRARY C gene L cell 40 rag-|
| ung 40 WoiR2/05¢ay 40 rag-1 liver 40 TH2 7 day 27.11 ragPdT/apbieasm323. 97
THL 3 week Bal b/C 40 rag-1 thynus 26.29 TH2 3 week Bal b/ C 26.95 rag-1

ki dney 40 preT 40 w.t. Peyers patches 27.04 D1.1 resting 40 w.t.
nmesenteric | ynph nodes 40 D1.1 con Astim 40 w.t. colon 26.63 CDC35
resting 40 Braf.ER (-) oligo dT 40 CDCB5 con A stim 39.83 THL 3 week C57
B1/6 26.78 Ml 14+ naive T 40 TH2 3 week C57 Bl /6 40 Mell4+ THL 40 THL 3
week Bal b/ C fresh 40 Mel 14+ TH2 31.22 TH2 3 week Bal b/ C fresh 40 A20
27.39 b.m DC (DfgrARYSt! ng B0 ctd 28. 18 b.mMBRARYYJL) aD4§ séaen | 40
lg. Bcall 26.35 b.m nf+ [ + all-1CR 40 1PS spleen 21 B8 b m nfl + LPS
+ | L- 10 #@-1 teses ophage 40 peritoneal 48fNippo [IFAH.O. datg ng 24. 99 M269/3MCP- 12
pMET7 40 774 +LPS + anti-1L-10 Z%éﬁ C 40 ]i?ég +LPS + I1L-10 27.57 EC +
TNFa 40 IM§USHAIRE ected | ung 26. 98 BERdEPRE #REL-24E | - 10 K O spzﬁ“e n 25.43

bEnd3 + ENFﬁﬁmem' il 9 Ahth | L- 10 K O3ocqal0p #3mA8 APOE aorta 5 nonth 5. 16
asthmatic Tung 37.45 ApoE aorta 12 nonth 35747 wt. lung 40 NZ B/ W ki dney

37.17 Wk-10KpDestnm@6h 95 NZ B/ W spl 8&3 w6.skBnach 30.14
IL-10 K.O. MLN alL-12 40 MM2/MM3 resting pME 40
IL-10 K.O0. MLN +IL-10 37.97 MM2/MM3 activated. pME 40
Rag-2 Hh- colon 26.95 Taq_control water 50
Rag-2 Hh+ colon 22.94 Taq_control_genomic_.l 50
IL-7 K.O./Rag-2 Hh- colon 26.77 Taq_control _genomic 2 50
IL-7 K.O./Rag-2 Hh+ colon 24.24 w.t. d17 spinal cord EAE 40

model
transfer model IBD 23.01 TNF K.O. d17 spinal cord 40
EAE model
w.t. C57 Bl/6 aorta 40 TNF K.O. spinal cord 27.99
w.t. spinal cord 38.8 TNF K.O. spleen 24.93
w.t. C57 Bl/6 spleen 26.38 G.F. ears (skin) 40
w.t. C57 Bl/6 pancreas 40

The primate, e.g., human, TLR-L1 is expressed in TF-1 cells, D6 cells, and barely
detectable in resting U937 cells, resting Jurkat cells, and pooled NK cells. In tissues, it is
5  found in fetal uterus, fetal ovary, allergic lung, and fetal testis. Lower levels are found in fetal
kidney, fetal small intestine, fetal brain, fetal adipose tissue, normal lung pool, and fetal lung.
The primate, e.g., human, TLR-L2, TLR-L3, and TLR-L4 seem to be expressed in
brain tissue.
The primate, e.g., human, TLR-L5 seems to be expressed in unstimulated A549, ‘
10 activated A549, MRCS5, and Be cell lines. Among tissues, it is most highly expressed in fetal
uterus, fetal small intestine, and lesser in fetal lung, fetal kidney, fetal liver, and fetal ovary. It

is just detectable in fetal brain, fetal adipose, fetal testes, psoriasis skin, and various intestinal

samples.



rag-1 heart 40 tolerized & challenged lung 40 rag-1 brain 40 Aspergillus

| ung 39.26 WO 02/ 20569 PCT/ US01/28013 57 LIBRARY C gene LIBRARY Ct gene
rag-1 t ew@e2/4B6Ni ppo IL-4 K O lung 26.13 Influenza | unpCBUSMARSN3ppo ant i
IL-5 lung 34.73 b comon lung 2 nonth 39.33 w.t. thynmus 40 IL-10 K O
stomach 27.3 w.t. stomach 30.14 1|1L-10 KO MN alL-12 40 M2/ MVB resting
pME 40 |1L-10 K O MN +IL-10 37.97 Zéw activated. pME 40 Rag-2 Hh-
colon 26.95 Tag _control _water 50 Rag- h+ col on 22. 94

Taq_control _genomic_1 50 IL-7 K O /Rag-2 Hh- colon 26.77

Tag_control _genomc_2 50 IL-7 K O /Rag-2 Hh+ colon 24.24 w.t. d17 spinal

cord EAE 40 wnesk3icapmbes sHowogdsithBDydAdRAtidiNG sibSactiblilitepiiesadf Tharding®
EAE nodel w.t. C57 B1/6 aorta 40 TNF K. O spinal cord 27.99 w. i nal
cord 3 8T8l marlmectyelbpar@eabsgwe 9B hykidization fo Bhyagies; %HWSM(%HZ@ rs

(skin) 4Q ;W H—‘ii
expresse HS TSPI]:S S%%é ﬁ@%{hgt % pége ggﬁg@é{e{}% tngl;ahtzg%otq%r&eg Lé|ETri:§1 r@y'ué%-lt':i:ﬁ]l n 37
cells, r @§& inagked orksath c€ll type BGR taﬂmiqﬁés Mioubetdigirml the expesseom, profilei s 5 f ound

in fetal uterus, fetal ovar allergic lung, and fetal testis. Lower |evels
are found in Sebeturally; dieyr %leﬂlé?’ﬁﬂblésrﬁmﬂaﬁlﬁsé@Pﬂ%?é?rqt@flép(’fﬁ?ﬁf% af et al

adi pose SS I
o 5 T e B 10, s B TS
The pri mptodg) Na@iwe Strudtaral BIOLR:460- mmnbmd@ﬁn xpbeeasesbried toladiibitudretied

Ab49, 10 activated A549, MRCS, and Bc cell Ilnes' Anmong tissues, it i s nost
hi ghl y esheneeniisastans aetistities. See&ertint, etal A1 xnthMed: 151780 % sser i n

fetal lung, f %tagf[{/[aﬁ pflﬂmee¥s wgﬁtcﬁg1ghéd/ fok all 2 no%l%llau(amé'nscﬂlﬁts. These primer

10  sets were used to screen a panel of human libraries representing different cell types, tissues,
and disease states, and two extended cDNA panels. The cDNA panels were composed of
samples derived from either normal or diseased human lung or intestine. The claudin genes are
some of the most highly regulated genes detected. Moreover, claudin D8 shows the greatest
reciprocal regulation between Crohn's and Ulcerative colitis samples, making it a good

15  candidate in future diagnostic panels for these diseases.

claudin-D2: In library southerns, expression is highest in one Crohn's colon, the fetal

intestine, and two epithelial cell lines, lower level expression in fetal lung, kidney, ovary and
testes. In human cDNA panels, this is highly up-regulated in 8/9 Crohn's disease, both with
and without steroid treatment (mean induction = 53x, n=9). In addition, claudin-D2 is also

20 induced in 9/12 ulcerative colitis samples (mean induction = 8.2x), but this induction is
significantly less than that observed in the Crohn's disease samples. Also up-regulated (mean
induction=29 x) in 12/13 interstitial lung disease samples (idiopathic pulmonary fibrosis,
hypersensitive pneumonitis, and eosinophilic granuloma).

claudin-D8: In library southerns, expression is highest in fetal kidney and normal

25  colon. Also, expressed in ulcerative colitis colon, thyroid, and fetal lung. No expression is
observed in the cells on the panel. In human ¢cDNA panels, high level expression in the gut.
Little to no expression in all Crohn's disease samples mean reduction 130 x, n=9). Some
ulcerative colitis samples also have reduced claudin-D8 expression, but the pattern is
heterogeneous. In contrast, claudin-D8 is up-regulated in several interstitial lung disease

30  samples (12/15, mean induction = 9x), but the level of expression in these samples is on the



is just detectable in fetal brain, fetal adipose, fetal testes, psoriasis
skin, and various intestinal sanples. WO 02/ 20569 PCT/US01/ 28013 58 The
5685C6 pvobex2@show positive hybridization to subtracti on PCHUS/288130f Th2
m nus Thl polarized cells, and absence of hybridization to libraries of
Thl m nus Th2 polarized <cells. This suggests that the probe is present
selectively in Th2 polarized cells, and_can serve as a marker for such
cell type. PCR techni ques should confirf t he expression profile. 5
Structurally, this protein exhibits simlarities to other proteins
possessing a thioredoxin fold, including a peroxidase protein, e.g.

gl ut at hi erier pen fdld dseer tﬁzﬁﬁn@l@ﬁnal celonallt is alsb3RB)ce it pmma@thmmh&raich&lol
5:400-406. Thi oredoxin has been reported to exhibit certain

chenvat t eRithelipkcele by Vi30Pes. See Bertini, et al. (1999) J. Expt'
189:1783-1789,

Cranseripte. TRAAD prY nE AP sUEhEnE IR ANTH: bhodioh LRt noBaNY lsqéﬁﬁgét“fe

librarieg tﬁl@l@ﬂﬁﬁ@lﬁhﬂlﬁgdéhc%@d ktt, cbetht ofdepeB100 fosblossr. [tanuhadéas edsthestlat es,
and two extended cDNA panels The cDNA panel s were conposed of . sanpl es
derivied exmaesseandaeal iswsitvedly lowernraeheshes theprapers fofghis censete dnsepsitivertiont | audi n
genes are f h @9;1!, over,

cl audi n %Hﬁ%gsvsﬁpﬁ sEiSm gh%'tglréeﬁcéid[’)rocas%%{ejlé% &oﬁ%@%@#@ﬁn s and

U cer at i ¥gprésidntis Sb@W&H 1ﬁ$he ¢eilkineg oh theapapelodn homzaa mﬁll\dtapmals; teldxpreasion is
di agnostic panels for these dlseases cl audi n- D2: | i brary sout herns,
expr essi Bierdasedin@hklstlcerptivaeolits sanples @ataganductian f:elt3?§} Whﬂﬁtﬂé%?’ipﬁ@Sloah% t wo

eplthellal i i1 vary
ond 't esasifiped G URHRE SUHES. IBERESEEMARI B i Monchlf Bty
Crohpg s Gélﬁﬂﬁ’@emdbéﬁdfbw\l 309. @ﬂhéerlsé hevat issb@ oo t detezabrapt 1n(slﬁiemdld qadipbdsi on =
53x, n=9). In addition, claudin-D2 is also 20 induced in 9/12 ulcerative

colitis sanpl eleudinddh2i Hlibrersoiputhegispsapressed atirighess 1ﬁm}é@ higan fetal and adult

significantl Al so
up-regulg d%?ﬂggﬁu£$h8%cﬁl Qg@ﬁﬁ{&ﬂmﬁ%gﬁqg ?ﬁé%g% ? @EQ%%H%' éﬁgse
sanpl es é%)ldieﬂﬁla@lﬂ@ apd IOrMpdnd dnieiTboch]ast (Mmmhsldeliﬁd:stomhe pamlnimhﬂimm and
eosi nophilic granuloma). claudin-D8: In |library southerns éﬁep\r essjon is

hi ghest PENﬁeP@Ielskﬁm@fechﬁcﬁ g loxel in e %P’é‘haﬁ ayeadughex sveki gulMeer at i ve
colitis coI i he
cel l é on etgﬁ ed &1%08‘#1 gdﬁg%gﬁ c%%g lemﬁ%ﬁ{ ?ev e@%i%r%%%ﬁlﬁ%e{onh%st .
Littl S t ggm ﬁawms:t Dk, 43 No@bﬁsﬁﬁelﬁ mbdutana of diippatk imaan of dddaid on 130

X, n=9). dlsgarggs examined on this panel.

Claudin family structure: If the genomic structural organization of Claudin family
members is based upon that of Paracellin-1, then the proteins would all be encoded by 5

20  exons. The putative splice sites and exon numbers are predictable, corresponding to the
residues of D2 about: 2 codons upstream from M1; A43, A75, G129, and C182; and
transmembrane segments corresponding to about G17-V36, M83-C104, V117-H141, and
L.164-Q188. Paracellin has an extra 60 amino acids at its N-terminus, which is located on the
cytoplasmié side of the membrane.

25 Disease Associations: Claudin-D2 is up-regulated in 8/9 Crohn's disease relative to the
control samples, while claudin-D8 is down-regulated. All claudins, described in this invention
disclosure, show disease association as described above.

The claudins may form part of a diagnostic panel of genes that could distinguish
Crohn's disease from ulcerative colitis, or assist in the determination of disease severity in
30 either or both diseases. For example, claudin-D2 is expressed at higher levels in Crohn's

disease than in ulcerative colitis. In contrast, the claudin-D8, cluster 1645577, is expressed at



ul cerative colitis sanples al so have reduced cl audi n-D8 expression, but the
pattern is heterogeneous. In contrast, claudin-D8 is up-regulated in
several woersskei al | ung di sease 30 sanples (12/15, neanPCHEee28013 = 9x),
but the level of expression in these sanples is on the WO 02/ 20569

PCT/ US01/ 28013 59 order of ten fold lower than in normal colon. It is also
i nduced in primary human bronchial epithelial cells by |1-309. claudin-D
17: In library southerns, overall the e&%ression | evel measured is | ow
relative to the other claudins described here, on the order of 100 fold
lower. It is unclear whether the 5 expression level is actually |ower or
whet her (&9 16WiléRIsSin[Grbhi'$idiScage penples ahd Bdesidranaticatip reduped imahJst ulEeptiessi on
is highest in one of the asthma lungs and in_psoriati .skin.ﬁgo expressi on
i s obser vddisisamples Bed, B-ghiSiaan.ghal HEIPLSagnce QESZﬁ%ﬂ6sg‘Bm0p§ |(%9,"X§he

expr eSSt el B RoOGHGPRFESA-Bs Mokl & &1, T PR MbHn SRR CHShTRA 1Lagyct i on
= 13x), pression’is unchange n-s di sease sanpl es.

Expr esse@dndérsb®ind Bxeitallie (P99 @uyrehir Biotdaly @R e3%-RO2Y; iaad Fhifsealt bl. (19993 ).
i nduced by 1-309. Oherwise, level is too |lowto detect except in sporadic
sanpl®es. CeBBaoldi4V:891-903.1 n | ibrary southerns, expressed at highest level in

human fetal a . i ' _Banpl e.
Lower | evel e@%?ogdglgélé)nnoé %n%ﬁ%%w%ﬁﬁgﬁ %?ﬂ?fkg%cg&geﬁ@ e%ﬁ%«% ﬁlgfl(g&grqlhe%
fi brobl agfhéIVREH) teinkestindast paterth evithan@iAmmbtorhtiowel disBiAmpaepoye expr essed

at a high level in the gut and an even higher level in the lung. Up 15
regul at ednt¢stingrhamvierSungtion 484 amgherptedliseassm pati ent's whi ch have not been

treated with gferolds  (uiRan t{)/ ngf%’gft thée) Qllalg%igis Z%criﬂe:cﬁﬂere hﬁg%%%ig%%ﬁiﬂﬁl ce an

modul ati on of tH'S géene i1 n an I seases exam ne I'S

panelo Cimrdéifuliangday thei cottd prodoté figlittendgien dofntation and tead ad ingprgeed ingstimh of
C audin faml éﬂ)&ryenbers is based upon that of Paracellin- 1, then the
pr ot ei ns bawigr Hmgtipn; ok rngy e Palrogeniopeeise HEICh T PIAY A CAYRBIYHIOCE sites and

exon number.s. are pr.edict . ' L. it t: 2
codons apinirPERF e R GmEPLOERRIRAIG (Rridle RRL HGRoR o
segment s nGRIJi® 61N titk jahaishs Gildal\36cledvBiReeGEPathohtinid agdhvslpricanalinfection

L164-Q188. Paracellin has an extra 60 amino acids at its N-term nus, which
i s | ocat efithgrepitheliungyt opl asmi ¢ si de of the menbrane. 25 Di sease

seror s one ST R e B i e prsse 1o

descr i bedell Browth.s Théyv@iltlé el growth and T-cell development, and are an integral component of

the machinery that maintains T-cell quiescence. They may have important roles in the

development or maintenance of autoimmune disorders. The mouse schlafens participate in the

regulation of the cell cycle. This family is characterized by two splice variants: a short and a
20  long form.

Schlafen B: 748 aa; ORF. Quantitative PCR analysis reveals in T cells, resting DC,
M1 macrophage cell panel. Induced in Hashimoto's thyroiditis, fetal kidney, fetal uterus, and
fetal spleen. Slightly induced in Crohn's colon.

Schlafen C: 891 aa, full ORF. Quantitative PCR data revealed this to be significantly

25  up-regulated in all Crohn's samples, asthmatic lung, Ascaris lung, Hashimoto's thyroiditis, and
fetal tissues compared to control. '

Schlafen D: 578 aa, full ORF. The quantitative PCR data for human schlafen D
revealed that it is significantly differentially regulated in Crohn's disease and Ulcerative Colitis
compared to normal colon. Also it appears to be highly expressed in many developing tissues

30 (fetal) and disease states (allergic, Ascaris and pneumocystis carnii lungs, Crohn's colon,

ulcerative colitis, and Psoriasis skin) compared to cell lines.



di scl osure, show di sease associ ati on as descri bed above. The cl audi ns may
formpart of a diagnostic panel of genes that could distinguish Crohn's

di sease fwon2eiséerative colitis, or assist in the determ pariuse/28H13di sease
severity in 30 either or both diseases. For exanple, claudin-D2 is
expressed at higher levels in Crohn's disease than in ulcerative colitis.
In contrast, the claudin-D8, cluster 16 15577, is expressed at WD 02/ 20569
PCT/ US01/ 28013 60 very low levels in ohn's di sease sanples, and is |ess
dramatically reduced in nost ulcerative colitis sanples. See, e.g., Sinon,
et al. (1999) Science 285:103-106; Hrano, et al. (19xx) Genone Research
10: 659- 663; Mchlafen Fet 8%laa( fidigORF PRuentitaiite RCReralysistsiveals )Stpremsionin 181 6;

Al ( 10085105, 6 i B by, a3l herE AN G R a B0 B,

anot her expesalfl %R0k ghly SKIces i NEsthiigroG@ygiaP8  orthol og into the

intestines of patients with inflamatory bowel disease may inprove

i nt estinal baSchlefenffiriisi aanfudlORBrBlistobution ailysiadenoticamplate.r ast, anti bodi es
to one of the_claudins, descr.i hed,here may .be. able to: induce an 10

i ntratel | ul ar Sﬂ%ﬁém}?éfnaé(diﬂqﬁ%Fb‘??ﬁ?rép%/"rlﬁgr#r FY?ﬁ‘&UiOBn formati on and | ead
to inproved intestinal barrier function; block entry of pathogenic agents,

which nmay play a causative role in initiation or naintenance of either
Crohn' s #i. Jdasimgef spdeasrcatntepadsl itis; pronote migration of nmnyeloid cells
across tight junctions and allaw cl|earance of path e prior to
infection of j\}t‘éﬁgu%ﬂfa??ﬁ%?si %?ﬁlse% oﬁhtﬁ%?gfﬁﬁcw?%ﬂ?%ﬁgﬁg?g%i nbers in
fi brobl agfgdb) xf@%ﬂfe? FisateRoRESRNR! CHe'B8hSd is33 dro& 190t RizafiteNsigxi de cel |
growt h aﬁf%?c& devel gr;rrgnt, and are an int eg?g’: corr%en; of the
machier glos¢lgtrelated spetiessDNAqebbesq Ui mayx bausefulThgy imayevhlatiendriy sinitan spacédses
in the devel o nt or maj ntenance of .autoi nun iLsorders. The use

schl af en8® ’&é?rg'iré‘é}afﬁ'ﬁ%ps'r _Ilcﬁléer n?e_g ]ﬁlbydlﬁmngp?%gc gg@i prwgﬁé’?se?rﬂnsqﬁ? anmily is
char act efdefafcn bMBloeR bESmUA J0 HiFferdhcs B&Wee@?éhe_@, e.20arkandnighyn Schi af en
B: 748 aa; ORF. Quantitative PCR analysis reveals in cells, resting DC,
ML macr ophmgeved®r hopamedrved palypeptide or padéntidetsequenedhiyroi ditis, fetal ki dney,
fetal uterus, and fetal spleen. Slightly induced in Crohn's col on.
Schlafen C. 891 aa, full ORF. Quantitative PCR data revealed this to be

si gn{£ i caft bYoduction of mammalian protein

An appropriate, e.g., GST, fusion construct is engineered for expression, e.g., in E.
coli. For éxample, 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 bacteria are

20  harvested and the pellets containing, e.g., the DIRS4 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 rpm. The resulting supernatant containing the cytokine receptor protein is filtered and

25  passed over a glutathione-SEPHAROSE column equilibrated in 50 mM Tris-base pH 8.0.

The fractions containing the DIRS4-GST fusion protein are pooled and cleaved, e.g., with
thrombin (Enzyme Research Laboratories, Inc., South Bend, IN). The cleaved pool is then
passed over a Q-SEPHAROSE column equilibrated in 50 mM Tris-base. Fractions containing
DIRS4 are pooled and diluted in cold distilled H20, to lower the conductivity, and passed

30  back over a fresh Q-Sepharose column, alone or in succession with an immunoaffinity



25 up-regulated in all Crohn's sanples, asthmatic |lung, Ascaris |ung,
Hashinoto's thyroiditis, and fetal tissues conpared to control. Schl afen
D: 578 aayohubdse®ORF. The quantitative PCR data for hunan BCHU&#1&2801
revealed that it is significantly differentially regulated in Crohn's

di sease and U cerative Colitis conpared to nornmal colon. Also it appears
to be highly expressed in nmany devel opi tissues 30 (fetal) and di sease
states (allergic, Ascaris and pneunDcysafs carnii lungs, Crohn's col on,

ul cerative colitis, and Psoriasis skin) conpared to cell lines. WD 02/ 20569
PCT/ USO01/ 28013 61 Schlafen E: 897 aa, full ORF. Quantitative PCR anal ysis
reveal s eptitiodsSblufar. Frabtons eohtaining e BIIRB# peoteinfasd pdoléd)aiqudiat, ahd stesadyin and
fetal uterus, and significantly upregulated in one Crohn's sanple and

hi ghl y i teud@¥Cifreerpishi mot o' s thyroiditis. Schiafen F: 358 aa; full ORF.
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conserved or nonconserved pol ypeptide or nucl eotide sequence. 15 VI.
Production of mammalian protein An appropriate, e.g., GST, fusion construct

is engin eqd_for. S| j coli. For exanple, a nouse IAF
?ﬁnf' dﬂetegﬁmﬁ%ﬁ{hgg]?leo%%glnﬁ)@s of Feleptors

pGex pla I's Co ranstorned into E. coli. Freshly

t ransf or med cahe seliile forNGE re€eplors forighitlsoadibe testaalniitlh thiengribts ligahds and
anpicillin and induced wth IPTG (Sigm, St. Louis, M). After ovyernight

i nduct i ofecepine sHamits proyidedec-go lird P velated gequsncasn dn particelal I%IHHPlsicmox‘?&e e.g.,

t he DI R4 | M A€l . elle W i ., InTE
buf f er (?R’f@ Fe{‘l%gaglggléé\%&leég gﬂmi%gaehﬁ;l% E%%’A@r%%r@/o ’ pé? gfg?%’g?’ﬁﬁgz liters.
Thi s nat @8isab,6ss, widck @ ihdvrpstgiad Aemirchyodefaserdezer (M crof | ui di cs, Newt on,
MA) three tinmes. The fluidized supernatant. is spun down on a Sorvall GS-3

rotor for 1 hCatransferespnqiithe PHESt wathinufasye othse Forapian USRS M By t he
cyt Ofé ne pE:&&%?etdp 'Sulh QiR Iﬂa}'f Be Iléeldttg E&ger%lgative cytokine ligands, such as the AK155,

for signaling. A cell proliferation assay may be used.
In addition, it has been known that many cytokine receptors function as heterodimers,
e.g., a soluble alpha subunit, and transmembrane beta subunit. Subunit combinations can be
tested now with the provided reagents. In particular, appropriate constructs can be made for
20  transformation or transfection of subunits into cells. Combinatorial transfections of
transformations can make cells expressing defined subunits, which can be tested for response
to the predicted ligands. Appropriate cell types can be used, e.g., 293 T cells, with, e.g., an
NF_b reporter construct.
Biological assays for receptors will generally be directed to the ligand binding feature
25  of the protein or to the kinase/phosphatase activity of the receptor. The activity will
typically be reversible, as are many other enzyme reactions, and may mediate phosphatase or
phosphorylase activities, which activities are easily measured by standard procedures. See,
e.g., Hardie, et al. (eds. 1995) The Protein Kinase FactBook vols. I and II, Academic Press,
San Diego, CA; Hanks, et al. (1991) Meth. Enzymol. 200:38-62; Hunter, et al. (1992) Cell
30 70:375-388; Lewin (1990) Cell 61:743-752; Pines, et al. (1991) Cold Spring Harbor Symp.
Quant. Biol. 56:449-463; and Parker, et al. (1993) Nature 363:736-738. .




25 passed over a gl ut at hi one- SEPHAROSE col utm equilibrated in 50 mM
Tris-base pH 8.0. The fractions containing the DI RS4-GST fusion protein
are pool 4o anebs6d eaved, e.g., with thronmbin (Enzyne ReseR€THSUZS0r3at ori es,
Inc., South Bend, IN). The cleaved pool is then passed over a Q SEPHAROSE
columm equilibrated in 50 mM Tri s-base. Fractions containing D RS4 are
pooled and diluted in cold distilled H2 to |l ower the conductivity, and
passed 30 back over a fresh Q Sepharose®tolumm, alone or in succession with
an inmmunoaffinity WO 02/20569 PCT/USO1/ 28013 62 anti body col um. Fractions
containing the DIRS4 protein are pool ed, aliquoted, and stored in the -70
C freezer. Compafimsibnofdytéiiges@ontpeahslecnlyd which ytedkipoetantanedidtors qir ot ei n may

suggest that the protein is correctly folded. Se zuda, et al. (1969) J.
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USSN 60/ @RforB®8in 1085R34dlibfocand 08/ 842, 659, which are incorporated herein

by reference. Cotransformation of the DIRS4 with putative other receptor
subunits may be 15 perforned. Such cells may be used to screen putative
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i gands. Appropriate cell types can be used, e.g., 293 T cells, with, e.g.,
an NF -b repéiemativelisBalbisimicapis imgruniged yathgells irgpstpracd with thegens or

genefa I ¥ragr%elgt-§ 'Eh%?éo?,deiﬁlgr érﬁ%gérioggelde&ig%u@ Qelﬁs‘? 8t 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 be useful, e.g., in
producing protein in situ, for generating an immune response. Serum may be immunoselected
to prepare substantially purified antibodies of defined specificity and high affinity.

20 Monoclonal antibodies may be made. For example, splenocytes are fused with an
appropriate fusion partner and hybridomas are selected in growth medium by standard
procedures. Hybridoma supernatants are screened for the presence of antibodies which bind
to the DIRS4, e.g., by ELISA or other assay. Antibodies which specifically recognize specific
DIRS4 embodiments may also be selected or prepared.

25 In another method, synthetic peptides or purified protein are presented to an immune

system to generate monoclonal or polyclonal antibodies. See, e.g., Coligan (ed. 1991) Current
Protocols in Immunology 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
30  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. See, e.g., Wang, et al. (1993)
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The activity wll typically be reversible, as are many other enzyne
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hybri don#s HB¥t.selected in growt h medi um by standard procedures. Hybridoma
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DIRS4, e.g., by ELISA or other assay. Antibodi es which specifically

recogni z¥. sftacitdre 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
many different variants at determined positions, e.g., at the positions identified above, and

20  evaluating biological activities of the variants. This may be performed to the extent of
determining positioﬁs which modify activity, or to focus on specific positions to 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 individuals, or

25  across strains or species. Samples from selected individuals are analyzed, e.g., by PCR

analysis and sequencing. This allows evaluation of population polymorphisms.

XI. Isolation of a ligand for receptor
A cytokine receptor can be used as a specific binding reagent to identify its binding
30  partner, by taking advantage of its specificity of binding, much like an antibody would be

used: Typically, the binding receptor is a heterodimer of receptor subunits. A binding reagent



Dl R4 enbodi nents may al so be selected or prepared. 25 In another nethod,
synthetic peptides or purified protein are presented to an i mmune system
to gener aveonenser!| onal or pol ycl onal anti bodi es. See, e.gPCT/C801/23613 (ed.
1991) Current Protocols in Immunology WIey/ Geene; and Harl ow and Lane
(1989) Antibodies: A Laboratory Manual Cold Spring Harbor Press. In
appropriate situations, the binding reagint is either | abel ed as descri bed
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activity relation |pIn on on t ritica tyo partlcu resi dues
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either retain nmodul ate bi ol ogi cal activity.
_M chioroquine, and 4 ug DNA in serum free DME. For each set, a positive control is

15  prepared, e.g., of DIRS4-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° 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

20 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 stored at -80° C after all
liquid is removed. For each chamber, 0.5 ml incubations are performed as follows. Add

HBSS/saponin (0.1%) with 32 _1/ml of 1 M NaN 3 for 20 min. Cells are then washed with

HBSS/saponin 1X. Add appropriate DIRS4 or DIRS4/antibody complex to cells and incubate
25  for 30 min. Wash cells twice with HBSS/saponin. If appropriate, add first antibody for 30
min. Add second antibody, e.g., Vector anti-mouse antibody, at 1/200 dilution, and incubate
for 30 min. Prepare ELISA solution, e.g., Vector Elite ABC horseradish peroxidase solution,
and preincubate for 30 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
30  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
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tolerate natural nutations. This may result from popul ati onal anal ysis of
vari at i owanmpaget ndi vi dual s, or 25 across strains or specPepUSBaspi3es from
sel ected individuals are anal yzed, e.g., by PCR analysis and sequencing.
This all ows eval uati on of popul ati on pol ynorphisns. Xl. Isolation of a

| i gand for receptor A cytokine receptorsean be used as a specific binding
reagent to identify its binding 30 partner, by taking advantage of its
specificity of binding, nmuch |ike an anti body would be wused. Typically,
the binding receptor is a heterodinmer of receptor subunits. A bindin

r eagent olpos peOn BBty 2¢opsof H50p perd nHof glagpdisiiedwaiges @me@dlgy
above, e.g., fluorescence or_ otherw se, or_imobilized to %_ substrate for
panni ng FERNEFSamipercangirige slidecsmpddi A ba; fer g ivgminntes theprpddd e Pessi on

l'i brary i I [ | r egea binding partner, i.e.,

| i gand, g?g“ﬂPé ;gﬁgﬁﬁkgﬁgﬂ é£%§%§?é§£9§§§§§§%315 stai ning techni ques are
used t o det ecEvslnais@okitise sthining egpoBamdprodreaindly smbeloue taselatapotssglag
transforned cells _are screened by panni ng. Screening of intracellular

expr ezsi 8pnes sespensile frdhe Bipdipgr i ous staining or i munof | uor escence

procedures. S ) : . .
exanpl e, on d%@t eﬁ'!aﬁg?lggfgg%}ﬁg{rg ﬁ%eﬁearre é‘é"?ﬁéﬁg@%@ O\%mg?]%gﬁ&r@ §%§Ir)regsﬁﬂe§'rber
of 10 fhbuatechgamd. $0e gy /SanbrodBS: alf @rAwfbel] ¢tabt room tenperature. Rinse

once with PBS. Then plate COS cells at 2-3 x 105 cells per chanber in 1.5
m of grow h Asathsr straiegibis @ s@ey et g mrembganedouad rmp%@yr%ngeaéﬁ sanpl e,

prepar e < ran; ,
b’ a o BicPhouads 3ondiblal b dfind fovChbs SR @ ve B0y RSB RS

pr epur edim@obilize efpréisRigdeels At BbiAzationnaynisk AchROEd By hiset ofappropridtea negati ve
nock. Rinse cells with serumfree DVE. Add the solution and i ncubate 5
hr at 37awtibodissaihuch 1geogiese P @madi @ deflignes ¢fia Qg CANSHVEL OB PY 85850t 1.

Renove apgd. i ) ﬁ&%- . ! Walett :
over ni ght. 1b@&§5§55‘§1,eagc “%ﬁé’%%é‘n e |%Sm§eguwr S%g%&gs (gfsgi# H%ﬁ%g%éédﬁ lgl)%rrngnf i xed
and st ai kadto EirithenenPOf dppeopeiatd doasiaaé evdritial Hatdtioa oBudckptoe dxpBadsingecl@ekut i on

(HBSS) and fix in 4% paraformal dehyde (PFA)/glucgse for 5 mn. ,V\a?h 3X
with HBSS. ThBhagejcypresyiay librariss ¢andig sgrecngsipyenammgliay PIRS4. Appropriate label

15  techniques, e.g., anti-FLAG antibodies, will allow specific labeling of appropriate clones.

All 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.

20 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
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

25  that have been presented herein by way of example.
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Dl RS4/ anti body conplex to cells and incubate 25 for 30 mn. Wash cells
twice with HBSS/ saponin. If appropriate, add first antibody for 30 mn.
Add second anti body, e.g., Vector anti - ppuse anti body, at 1/200 dilution,
and incubate for 30 mn. Prepare ELISA"solution, e.g., Vector Elite ABC
hor ser adi sh peroxi dase solution, and preincubate for 30 mn. Use, e.g., 1
drop of solution A ﬁ@vidin) and 1 drop solution B (biotin) per 2.5 m
HBSS/ sap AT NAsABMEDSISt wi ce wi t h HBSS/ saponi n. Add ABC HRP 30 sol ution
and incubate for 30 min. Wash cells twice. with HBSS, second wash for 2
mn, which . closes cells. Then add Vector diam nobenzoic acid (DAB) for 5
to 10 min, Use 2 dpogmsehti 29 28 nfBinbin QibZonfistelat Rastrhite 4
drops DAB plus 2 drops of H Og&ger 5m of Ugl&zfégﬁ(ji st_inlﬁ’i@egllgwater. Careful ly
renmove cHisibeimonaeriappivg ssginerds phatigastiour anmodicidsfidantigalfte \aegments eiSSEQ Hlen

add dr Qf 5t . cover ip. ,f i 0 oat -90. C.
Eval teglg)d?i @@Xﬁti‘wﬁé@@f 9’3@0?3’ A (Sﬂgl@‘r"és'[%gi ﬁ%ﬁ%ﬂggeﬁt Bﬁisl?o?%tti on
of singl e3 5, eLPEEITRI AR uh TTROLSY; BEQPIDNO0I9 (?GFQ{;'MQ B ING: 3188t Or
reagents are used to affinity purify or sort out cells expressing a
put at 1 ve(16856AH SEQED NO:6, 3 hRopibi(clauding); or SFQUIENERH3. 4. 441 49, An5t her
strategy(ggkﬁg gcreen for a menbrane bound receptor by panning. The
recept or ¢ 5% constructed as described above. The | i gand can be
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3. The composition of matter of Claim 1, wherein said polypeptide:

a) is unglycosylated;
b) is from a primate, such as a human;

20 c) comprises at least contiguous seventeen amino acids of said SEQ ID NO;
d) exhibits at least four nonoverlapping segments of at least seven amino acids of said

SEQ ID NO;

e) has a length at least about 30 amino acids;
) has a molecular weight of at least 30 kD with natural glycosylation;

25 g) is a synthetic polypeptide;
h) is attached to a solid substrate;
i) is conjugated to another chemical moiety; or

j) comprises a detection or purification tag, including a FLAG, His6, or Ig sequence.

30 4. A composition comprising:

a) a substantially pure polypeptide of Claim 1;



fromits spirit and scope, as will be apparent to those skilled in the art.
The specific enbodi nents described herein are offered by way of exanple
only, anav@hz20ssention is to be limted by the terns of PChES@msersded
clainms, along with the full scope of equivalents to which such clains are
entitled; and the invention is not to be limted by the specific

enbodi nents 25 that have been presented t?erei n by way of exanple. WO

02/ 20569 PCT/ USO1/ 28013 67 WHAT IS CLMMED I'S: 1. A substantiall y pure or
reconmbi nant pol ypeptide conprising at |east three distinct nonoverl apping
segnents of at |least four am no acids identical to segnents of SEQID 5
NO. 2 (DI RS4) b) SERri1Dpdigpe@tidelot,Cldith 1;ar 53 (TNFx or TNFy); SEQ ID NO 15,
17, 19, 21, 23, 25, or 27 (TLR- L1 through TLR—L5) EQ.ID NGO 29 (TGX);
SEQ I D NO 31°blsa1§33°15(PSBt8‘#Cﬁ)C alSEball‘@RﬁleIBBV expy) seddcaiger 81 (cl audi ns): or

SEQ I D NO 43, 45, &ngsé]ﬂ%fl ally pure
or isolated anti ger?4 %Bg%m% Sﬁﬁ@"gjl}l%\%}erﬂ/\%grr%laﬁ% 5 di st nct
nonover | app| ng segtiprfoAnwibtet dardrall yectah nasalctbpidal, ongaradterat admeiastratérght am no

aci ds; i nclude one of at |east four am no acids and a second of at | east
five %m no acids; c¢) include at |east three segnents of at |east four,

fi ve, ang six am no bglﬁpn@ﬁ%m?t %}D %{%&%@mﬁq? a\%}%{ at |l east twelve am no

acids. 3.7 The corrpos Ion‘ o alm erein said pol ypeptide:
a) is unglycosy)l atespahentsohipising spidi poitpeptideyoh as a human; 20 c)
conprises at |east conti guous seventeen am no, acjds of said SEQ ID NGO, d)
exhi bits at | elsinstruehonsdorgtse or dispesahokisasratt i@ said Kt | east seven anmino
acids of said SEQID NGO e) has a length at | east about 30 am no acids; f)
has a nol ecul ar wei ght of at |east 30 kD with natural glycosyl ation; 25 g)
is alsynshetic pol wp&nﬂmgepmbbuﬂcbcoaiprﬁhig&d antigen lsinding sseifrstraatadtiboedy, i S
conjugated. to anat her chem cal noi et P
which specifically binds to a polypeptide of Claim 1, wherein:
a) said binding compound is in a container;
b) said polypeptide is from a human;
¢) said binding compound is an Fv, Fab, or Fab2 fragment;
15 d) said binding compound is conjugated to another chemical moiety; or
e) said antibody:
i) is raised to a recombinant polypeptide of Claim 1;
ii) is raised to a purified polypeptide of Claim 1;
iii) is immunoselected;
20 iv) is a polyclonal antibody;
v) binds to a denatured antigen;
vi) exhibits a Kd to antigen of at least 30 pM;
vii) is attached to a solid substrate, including a bead or plastic membrane;
viii) is in a sterile composition; or

25 ix) is detectably labeled, including a radioactive or fluorescent label.

7. A kit comprising said binding compound of Claim 6, and:
a) a compartment comprising said binding compound; or
b) instructions for use or disposal of reagents in said kit.

30



J) conprises a detection or purification tag, including a FLAG His6, or Ig
sequence. 30 4. A conposition conprising: a) a substantially pure

pol ypept ivd@ 0w2056 ai m 1; WO 02/ 20569 PCT/ US01/ 28013 68 b)Parasewishs

pol ypeptide of aim1l; or c) said polypeptide of Caiml and a carrier,
wherein said carrier is: i) an agueous conpound, including water, saline,
and/or buffer; and/or i) fornul ated fg% oral, rectal, nasal, topical, or
parenteral administration. 5 5. AKkit nprising a pol ypeptide of Claiml,
and: a) a conpartnment conprising said polypeptide; or b) instructions for
use or disposal of reagents in said kit. 10 6. A binding conpound
conprisiBg an anti gemethoddf p@dséih@ad mmeamabddyhndmlex mdsmlmihsmgmnitatcﬁngl |y

binds to a pol ypeptide of Caiml, erel sald bi_ ndi ou isin
a cont aj Hager apﬁyopélaieoPOﬁ@lt@E%ﬁthlﬁ@tq ﬁ“ﬂ ntppdy 8% &9%?’%}&??6 ompound

is an Fv f @gmant 15 d) sai d bi ndi ng conmpound i s conjugated
to anot h(%lrlo‘gﬁl %ﬁggﬁﬁl%o?ext or e) said antibody: i) is raised to a

reconbi nant. pol ypepti de of CGaiml; i) is raised to a purified
pol ypeptide of daim1l; iii) is .inmmunosel ected 20 iv) is auggol%]lanal
anti bady?- v) bi nds&@eﬁloéé’ﬁﬁltodﬁ‘éﬁg amantgsA-antho Yé’)@ﬁ}péﬁxk orgpAly acHpg gen of

at |east 3%'\%81\/@&1; cﬁ)ngﬂfoﬁggﬁglg&)%gt?de S 1GinD YRR & SrithBF WistH @nﬁsﬁe%,or

pI astic TT% VI e conposition;

det ect abkperétghgionthg saittatplagtoforradi oactive or fluor escent I abel . 7. AKit
conprising said binding conpound of Claim®6, and: a) a conpartnent
conprising said binding conpound; or

10. A method of producing a binding compound comprising:
10 a) immunizing an immune system with a polypeptide of Claim 1; or
b) introducing a nucleic acid encoding said polypeptide of Claim 1 to a cell under
conditions leading to an immune response, thereby producing said binding
compound; or
¢) selecting for a phage display library for those phage which bind to said polypeptide
15 of Claim 1.

11. A composition comprising:
a) a sterile binding compound of Claim 7, or
b) said binding compound of Claim 7 and a carrier, wherein said carrier is:
20 i) an aqueous compound, inciuding water, saline, and/or buffer; and/or

ii) formulated for oral, rectal, nasal, topical, or parenteral administration.

12. An isolated or recombinant nucleic acid encoding said polypeptide of Claim 1,
wherein said:
25 a) polypeptide is from a primate; or
b) said nucleic acid:
i) encodes an antigenic polypeptide;
ii) encodes a plurality of antigenic polypeptide sequences of SEQ ID NO:2, 9,
11,13, 15,17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47,
30 49, 51, 53;



b) instructions for use or disposal of reagents in said kit. 30 WO

02/ 20569 PCT/ US01/ 28013 69 8. A nethod of producing an anti gen: anti body
conpl ex, wopeissd ng contacting under appropriate conditiPE@FUSIRSDIBAL €

pol ypeptide with an antibody of Caim?7, thereby allowng said conplex to
form 5 9. A nethod of producing an antigen:anti body conpl ex, conprising
contacting wunder appropriate conditi onZ a polypeptide of Cdaiml with an
anti body whi ch binds thereto, thereby 91 owi ng said conplex to form 10. A
met hod of produci ng a binding conmpound conprising: 10 a) inmmunizing an

i mmune systemw th a polypeptide of aim1l; or .b) introducing a nucleic
aci d encodi ng sai diipokxhikind ideletitp bveéd anllamstithirtzen noekbtides dea natnoh dDNAons

| eadi ng to an i nmune response, thereby producing said binding conpound; or
c) selecting for a phag&Meddssaid seg®Bedry for those phage which bind to said
pol ypeptide 15 of; i nposition conprising: a) a sterile

bi ndi ng conpound o%‘gﬁg?]#;}r,e;%?nﬁ%&ds}hi d binding conpound of Claim7 and a
carrier, wherein sa)duglarcomprises:an20igin ofaaplégtieus conpound, i ncl udi ng

wat er, saline, and/ qQr buffer; and/or i) fornulated for oral, rectal,
nasal® topical, or Vgawéfﬂl%?aﬁt‘%ﬁ‘?q’i%trati on. 12. An isolated or

reconbi nant nucl ei ¢;:ac¢] i i ol ypeptide of Caiml, wherein
said: 25 a) pol ypeg%l?gggpggb%%giﬁ]{égtag%il%ﬁe'?’e; or b) said nucleic acid: i)
encodes an anti geniviii)pednyrésps syaeheticinpcleotideckeguencp] ural ity of antigenic

pol ypepti de sequences, of SEQID NO 2, 9, 11, 15, 17, 19, 21, 23, 25,
27, 29, 31, 33, 35X 3?,1693@%1$b»4?§f61@§g’ lﬂsﬁ,tﬁalséﬁhsg, 51,53; WO 02/ 20569

PCT/ US01/ 28013 X) is a hybridization probe for a gene encoding said polypeptide; or

10 xi) is a PCR primer, PCR product, or mutagenesis primer.
13. A cell comprising said recombinant nucleic acid of Claim 12.
14. The cell of Claim 13, whereir: said cell is:

15 a) a prokaryotic cell;

b) a eukaryotic cell;
¢) a bacterial cell;
d) ayeast cell;
e) an insect cell;

20 f) a mammalian cell;
g) amouse cell;
h) a primate cell; or

1) ahuman cell.

25 15. A kit comprising said nucleic acid of Claim 12, and:
a) a compartment comprising said nucleic acid;
b) a compartment further comprising a primate polypeptide; or

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

30 16. A nucleic acid which:



70 iii) exhibits identity over at |least thirteen nucleotides to a natural
cDNA encoding said segnent; iv) is an expression vector; v) further

conpri sewa@n2/aseygi n of replication; 5 vi) is froma natuP@l/USaR8ess; vii)
conprises a detectable |abel; viii) conprises synthetic nucleotide
sequence; ix) is less than 6 kb, preferably less than 3 kb; x) is a
hybri di zati on probe for a gene encoding7§aid pol ypeptide; or 10 xi) is a
PCR priner, PCR product, or nutagenesis 'primer. 13. A cell conprising said
reconmbi nant nucleic acid of Claim112. 14. The cell of Caim 13, wherein
said cell is: 15 a) a prokaryotic cell; b) a eukaryotic cell; <¢) a

bact eri al cel la) hypridizgennder svash condifjonsrofi3Ageinutes et 37° Cond Jesaithandivhbaltite

cell; g) a nouse cell;..h) a.pri | 1; [ h L. A
kit conprising sai @%ﬁp&‘r&g\)%org&l afr@l?aéﬁ;?@ &’%” lghiiz.’q%#&zgtg%gr%@ﬁt ’
conpri sing said nughesx 3acsel;38030,a2coMmaa! 48850t off 311;bher conprising a primate
pol ypeptide; or «c¢) i1nstructions for use or disposal of reagents in said

kit. 30 16. Abpexhbits identity ewer etsiretpidod 2y 12w 6bowrEP/musieelidsde 3 SEQIIANO: 1,

SAt £o" Tne coun ng bbricr o 167 18 7 Kerl P 30 %0 35 Sl A BG. o

24, 26, 28, 50, or 52.

17. The nucleic acid of Claim 16, wherein:
a) said wash conditions are at 45° C and/or 500 mM salt; or
10 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
b) said stretch is at least 75 nucleotides.
15
19. A method of making:
a) a duplex nucleic acid comprising contacting:
i) a nucleic acid of Claim 12 with a complementary nucleic acid, under
appropriate conditions, thereby resulting in hybridization to form said
20 complex; or
ii) anucleic acid complementary to said nucleic acid of Claim 12 with its
complementary nucleic acid, under appropriate conditions, thereby
resulting in hybridization to form said complex; or
b) a polypeptide comprising culturing a cell comprising said nucleic acid of Claim 12

25 under conditions resulting in expression of said nucleic acid.

20. A method of:
a) modulating physiology or development of a cell comprising contacting said cell
with a polypeptide comprising SEQ ID NO: 9, 11, 13,29, 31, 33, or 53;
30 b) modulating physiology or development of a cell comprising contacting said cell
with a binding compound of Claim 6 which binds to SEQ ID NO: 9, 11, 13, 29,



30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, or 52; or b) exhibits identity
over a stretch of at |east about 30 nucleotides to a SEQID NO 1, 5 8,
10, 12, WO o0LMs56948, 20, 22, 24, 26, 28, 30, 32, 34, 36, 3BCTAS01/4013 44, 46,
48, 50, or 52. 17. The nucleic acid of Caim 16, wherein: a) said wash
conditions are at 45 C and/or 500 nMsalt; or 10 b) said stretch is at

| east 55 nucl eotides. 18. The nucleic acjd of Caim16, wherein: a) said
wash conditions are at 55 C and/or 150 salt; or b) said stretch is at

| east 75 nucleotides. 15 19. A nethod of nmeking: a) a duplex nucleic acid
conprising, contacting: i) a nucleic acid of Claim1l12 with a conplenentary
nucl ei ¢ acid, undeni, &33 tiefdbgbiockiigdignabigmetiardelyy prewitl danfi@ising said
hybridi zation to formsaid 20 conplex; or ii) a nucleic acid conplenentary
to said nucleic acSHQOIDBOiim 12 with its conplenentary nucleic acid,
under appropri [y -k he . i I ri.di i on: 4. f.orm
sai d conpl ex; Cgtrlaquﬁgé@:\g f)‘l(’;)lll (gép%)qslgr%e&g%ﬁ%?é %?djn%eﬁlc‘ﬁlq{ %ﬁnﬁ%@gb@@?@da&%@ ?lsnld%g
said nucleic acid ef SEQADNG22, B5 10nden1 2 dbférd¥sor esul ting in expression
of said nucleic acid. 20. A nmethaod of: a) .nodul ating_ physiol ogy or )
devel Dpnent ofd) 4liagapsing amseical sogdition carprisipg a step of evaluating expressp sfpugieicde
conprising SEQ I D NQ 1. o) ; ul ati ng
physi ol ogy or deveF%lgr?grr{]lp%%?lgﬁc?eﬁ?h}g#%T?Sgigﬁgé{odggt%étﬁlgﬁ?’gg?@[ cell. with a
bi ndi ng conmpound of Claim6 which binds to SEQ ID NGO 9, 11, 13, 29, W
02/ 20569 PCT/ US01/ 28013 72 31, or 33, thereby bl ocking signaling nediated
by a protein conprising said SEQ ID NO <c¢) labeling a cell conprising
contacting said cell with a binding conpound whi ch binds



to SEQ 1D NO 2, 15, 17, 19, 21, 23, 25, or 27; or 5 d) diagnosing a

medi cal condition conprising a step of evaluating expression of nucleic
acid comwosrengeSEQ | D NO. 34, 36, 38, 40, 42, 44, 46, 48pCDUSGR80130

02/ 20569 PCT/ US01/ 28013 73 SEQUENCE | DENTI FI CATI ON NUMBERS SEQ ID NG 1
is primate DI RS4 nucl eoti de sequence. SEQID NO 2 is primate D R4

pol ypepti de sequence. 5 SEQID NO 3 iz ti ssue factor pol ypeptide
sequence. SEQID NG 4 is primate | FNc 3R pol ypepti de sequence. SEQ ID
NO 5 is CRF1-4 pol ypeptide sequence. SEQID NO 6 is cytor x pol ypeptide
sequence. SEQID NO 7 is cytor7 pol ypeptide sequence. 10 SEQID NGO 8 is
primate TNFx nucl ei ¢ aci SESQAHENGEdDENSHEICATTN NMUMBERS nat e TNFx

pol ypepti de sequence. SEQ ID NO 10 is rodent TNFx nucl ei c acid sequence.
SEQ ID NO 11 is rodent TNFx pol ypepti de sequence. SEQ ID NO 12 is

primate E?@’Iﬁ‘N@:‘?H&pﬁﬁ%% g@gﬁ%?gﬂ&éseﬁg&cgp NO 13 is primate TNFy

pol ypept i de sequence. Is primate TLR-L1 nucleic acid

sequence SEQEHEINID 2NOprittaté BIRS4 pelypeplidRséqubngm| ypept i de sequence. SEQ I D
NO 16 is_rodent TLR-L1 rr:fgcl eic acid sequence. SEQ ID NO 17 is rodent

TLR L1 poBbEpNQIE 18 Sigthenaetor polyrtrtide Seq4erces is primate TLR-L2 nucl eic

aci d seq PEEM% 318 HBf - pol ypepti de sequence. SEQ
| D NO 2§E|Q§ﬁ3rl§é§r%gs%) - LZIF#\gO(L: Ig' cfygﬁgﬁss-eg uedr?%e. SEQ ID NO 21 is rodent
TLR- L2 pSEPEPNGIES is @RS polyp&iiidel seyiNpce.22 is primate TLR-L3 nucleic acid

sequence. 25 SEQ ID NO 23 is primate TLR-L3 pol ypepti de sequence. SEQ ID
NO 24 i§E&IDrhl&' 678 Ry 101 X edinepdaseadenséquence. SEQ ID NO 25 is primate

TLR-L4 p%@ﬁ)ﬁf Ndle § PP B5typeptide sequence.

10 SEQID NO: 8 is primate TNFx nucleic acid sequence.
SEQ ID NO: 9 is primate TNFx polypeptide sequence.
SEQ ID NO: 10 is rodent TNFx nucleic acid sequence.
SEQ ID NO: 11 is rodent TNFx polypeptide sequence.
SEQ ID NO: 12 is primate TNFy nucleic acid sequence.

15 SEQID NO: 13 is primate TNFy polypeptide sequence.
SEQ ID NO: 14 is primate TLR-L1 nucleic acid sequence.
SEQ ID NO: 15 is primate TLR-L1 polypeptide sequence.
SEQ ID NO: 16 is rodent TLR-L1 nucleic acid sequence.
SEQ ID NO: 17 is rodent TLR-L1 polypeptide sequence.

20 SEQID NO: 18 is primate TLR-L2 nucleic acid sequence.
SEQ ID NO: 19 is primate TLR-L2 polypeptide sequence.
SEQ ID NO: 20 is rodent TLR-L2 nucleic acid sequen;:e.
SEQ ID NO: 21 is rodent TLR-L2 polypeptide sequence.
SEQ ID NO: 22 is primate TLR-L3 nucleic acid sequence.

25 SEQID NO: 23 is primate TLR-L3 polypeptide sequence.
SEQ ID NO: 24 is primate TLR-L4 nucleic acid sequence.
SEQ ID NO: 25 is primate TLR-L4 polypeptide sequence.
SEQ ID NO: 26 is primate TLR-L5 nucleic acid sequence.
SEQ ID NO: 27 is primate TLR-L5 polypeptide sequence.

30 SEQID NO: 28 is primate TGFx nucleic acid sequence.
SEQ ID NO: 29 is primate TGFx polypeptide sequence.



SEQID NO 26 is primate TLR-L5 nucleic acid sequence. SEQID NO 27 is
primate TLR-L5 pol ypeptide sequence. 30 SEQ ID NO 28 is primte TGFX

nucl ei ¢ a¥od2z/ssguence. SEQ ID NO 29 is prinmate TGFx pol pOBPSIdSIBequence.
WO 02/ 20569 PCT/ US01/28013 74 SEQID NGO 30 is primte 5685C6 nucleic acid
sequence. SEQ ID NGO 31 is primate 5685C6 pol ypepti de sequence. SEQ ID
NO 32 is rodent 5685C6 nucleic acid seqguence. SEQ ID NO 33 is rodent
5685C6 pol ypeptide sequence. 5 SEQID NGO 34 is primate claudin-D2 nucleic
acid sequence. SEQ ID NO 35 is primate cl audi n-D2 pol ypepti de sequence.
SEQ ID NO 36 is primate claudin-D8 nucleic acid sequence. SEQ ID NO 37
i's prinmaSEQCIENG: 60 B8prnhty 3685 CEleucidcacddsaquen&dEQ | D NO 38 is prinate

cl audi n-D17 nucl eic acid sequence. 10 SEQ ID NO 39 is prinmate claudin-D17
pol ypept SEL BN ds primats § S%POE(PGP@WH%RC@ cl audi n-D7. 2 nucl ei ¢ aci d

sequencegE@%ﬁr\TbDﬁ@mﬁéﬁs?% HB&IS g&lalég%{éggy 2 pol ypeptide sequence. SEQ

ID NO 4 I'mate sc nuc elc a sequence. SEQ ID NG 43 i's

primate SEQ H BIO:B3[Askydeaps6dhe osmdymptide selqﬁeﬁiEQ IDNO 44 is primte
schl afen C nucl ei ¢ aci NO 45 is primate schlafen C

pol yp2pt PEE I%%HQeﬁééSPd SeqraBdlﬂ@z %"I%‘?lg agjfliSHICBCS chl af en D nucl ei ¢ aci d

sequence | ypepti de sequence. SEQ
ID NO 4 Ei%ci;fjp}rlldnat e Eﬂﬁfjffffceln dl’:ﬁ D230 %bg&c‘?%qgg%ence 20 SEQ ID NO. 49 is
prinate SEQ I NO: E6ﬁm;bmpﬂptcladémslhmnmmeamdSE@eh&.NQ 50 is primate schl afen
F nucl ei ¢_aci d_sequence. D_NO 51 |§Pcpri mat e schl afen F pol ypepti de

sequence SEQSEND 3ds PB@aFesCW@éPEP(g PPUBPPHIE $eNei d sequence. SEQ | D NO
3 0s 0@%@ N/ 3??4 yrﬂﬁz?c% BRaRe8 PR Seic acid sequence.

10 SEQID NO: 39 is primate claudin-D17 polypeptide sequence.
SEQ ID NO: 40 is primate claudin-D7.2 nucleic acid sequence.
SEQ ID NO: 41 is primate claudin-D7.2 polypeptide sequence.
SEQ ID NO: 42 is primate schlafen B nucleic acid sequence.
SEQ ID NO: 43 is primate schlafen B polypeptide sequence.

15  SEQ ID NO: 44 is primate schlafen C nucleic acid sequence.
SEQ ID NO: 45 is primate schlafen C polypeptide sequence.
SEQ ID NO: 46 is primate schlafen D nucleic acid sequence.
SEQ ID NO: 47 is primate schlafen D polypeptide sequence.
SEQ ID NO: 48 is primate schlafen E nucleic acid sequence.

20  SEQ ID NO: 49 is primate schlafen E polypeptide sequence.
SEQ ID NO: 50 is primate schlafen F nucleic acid sequence.
SEQ ID NO: 51 is primate schlafen F polypeptide sequence.
SEQ ID NO: 52 is rodent TNFy nucleic acid sequence.
SEQ ID NO: 53 is rodent TNFy polypeptide sequence.



